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viiPrEFACE

PREFACE

ASHP® Injectable Drug Information™ 2021 is a collec-
tion of compatibility and stability information on par-
enteral drug products and is the most recent contribu-
tion to this continuing series. With its publication, all 
previous editions are considered out of date.

One of the core focuses of ASHP as a professional 
and scientific society has been its long history of pub-
lishing internationally recognized, authoritative sources 
of drug information. Beginning with publication of the 
Society’s ground-breaking work the American Hospital 
Formulary Service® (AHFS®; now AHFS Drug Information®) 
in 1959 and continuing with the definitive works the 
Parenteral Drug Information Guide™ in 1974, the Hand-
book on Injectable Drugs® in 1977, and the Medication 
Teaching Manual® (now AHFS Patient Medication Infor-
mation™) in 1978, ASHP has consistently set the stan-
dard for objective drug information focused on safe and 
effective drug therapy. For more than 75 years, ASHP has 
been at the forefront of efforts to improve medication 
use and patient safety. Publication of ASHP® Injectable 
Drug Information™ 2021 is an important component of 
those efforts. With the 2021 edition of ASHP® Injectable 
Drug Information™, ASHP marks 49 years of publishing 
such an invaluable resource on parenteral medications.

First published in 1977 as a key outgrowth of phar-
maceutics research and pharmacy practice at the US 
Public Health Service and National Institutes of Health 
(NIH), the Handbook on Injectable Drugs® has a long leg-
acy of translating pharmaceutics research into an essen-
tial resource for practical patient-care applications. Law-
rence A. Trissel, who served as co-author of ASHP’s first 
resource on injectable drugs—the Parenteral Drug Infor-
mation Guide™, established this legacy by serving as 
the distinguished author of the Handbook on Injectable 
Drugs® for the first 17 editions. ASHP and the profession 
as a whole remain grateful to Mr. Trissel for his contribu-
tion to the pharmaceutics literature and his unyielding 
dedication to the science of stability and compatibility 
information on parenteral products.

With the publication of the Mirror to Hospital Phar-
macy in 1964, ASHP paved the way for a transition from 
nursing-driven to pharmacy-led sterile compounding 
services and has remained an industry leader for both 
advocacy and best practices related to parenteral med-
ications. The mission of ASHP’s reference publications 
on compatibility and stability of parenteral products 
has always been to facilitate the use of the vast body of 
pharmaceutics research on parenteral medications in a 
way that could enable those who prescribe, prepare, and 
administer injectable drugs to more fully apply this infor-

mation to the benefit of patients. With increasingly com-
plex drug therapy regimens, an abundance of new drug 
and drug formulation approvals, and ever-present drug 
shortage issues, pharmaceutics research has important 
implications for patient care in the inpatient, specialty 
pharmacy, and home infusion settings. Recent exam-
ples of inappropriate compounding practices involving 
parenteral medications have resulted in increased sterile 
compounding regulation and have reinforced the impor-
tance of adherence to sterile compounding standards, 
implementation of best practices in the preparation 
and administration of parenteral drug products (com-
mercially available or extemporaneously compounded), 
and application of principles and findings of pharmaceu-
tics research to patient care. For additional information 
on sterile compounding, ASHP’s Resource Center can be 
consulted (www.ashp.org/sterilecompounding).

Beginning with the 18th edition, the Handbook on 
Injectable Drugs® became an integral component of 
ASHP’s AHFS® resource collection of authoritative drug 
information. Applying its expansive drug information 
and informatics expertise, ASHP’s focus with the subse-
quent editions has been on the continuing addition and 
revision of new and existing drug monographs as well as 
important database enhancements to this indispensable 
authority on parenteral drugs. ASHP® Injectable Drug 
Information™ 2021, which was begun to provide a single 
standardized source of the primary research on the sta-
bility, compatibilities, and incompatibilities of injectable 
drugs, continues to be the most widely recognized “Gold 
Standard” for such information.

ASHP® Injectable Drug Information™ 2021 includes 
18 new monographs, bringing the total in this edition 
to 406 monographs on parenteral drugs available in the 
United States and in other countries. In addition, more 
than 500 revisions to existing monographs (affect-
ing nearly 60% of the existing monographs) have been 
accomplished to update information on stability, com-
patibility, and safety (e.g., Food and Drug Administra-
tion [FDA] MedWatch alerts) and to provide more spe-
cific referencing of manufacturer information and other 
enhancements to the more than 24,100 compatibility 
pairs contained in ASHP® Injectable Drug Information™ 
2021. The information cited throughout the text has 
been compiled from 3603 references, including 195 new 
to this edition. Because information from pharmaceuti-
cal manufacturers had not been uniquely cited until the 
18th edition, the number of unique references supporting 
ASHP® Injectable Drug Information™ 2021 information 
actually greatly exceeds this number. While primary, 
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peer-reviewed literature remains a major source of com-
patibility and stability information, ongoing efforts are 
underway to provide increased specificity of references 
to the pharmaceutics research of drug manufacturers. 
Other relevant information and pertinent study details 
supplied by corresponding authors of the published liter-
ature also have been incorporated when available.

In addition to the noted enhancements to the 2021 
print edition of ASHP® Injectable Drug Information™ 
2021, the regularly updated online edition features linked 
monographs to Extended Stability for Parenteral Drugs, 
forming a single, comprehensive resource on inject-
able drug information. This extended stability informa-
tion is specifically designed for use in home infusion and 
other infusion practices, providing critical stability data 
to support realistic and cost-effective compounding and 
patient delivery schedules. ASHP® Injectable Drug Infor-
mation™  2021 also will soon be available as an ebook 
in a variety of formats (e.g., PDF, EPUB, full-text HTML).

Regular updates, FDA MedWatch alerts and other 
guidances, and wall-chart custom views of compatibility 
information continue to be available for digital versions.

For proper use of this reference work, the reader 
must review “How to Use ASHP® Injectable Drug Infor-
mation™,” which immediately follows this Preface. This 
section will acquaint the user of ASHP® Injectable Drug 
Information™ with its organization, content, structure, 
summarization strategy, interpretation of the informa-
tion presented, and limitations of the published litera-
ture upon which this reference text is based. Without a 
good working knowledge of these points, ASHP® Inject-
able Drug Information™ 2021 may not be used to its best 
advantage or even interpreted correctly.
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USERS GUidE

HOw TO uSE ASHP® InjectAble 
Drug InformAtIon™

what Is ASHP®
 Injectable Drug 

Information™ ?
ASHP® Injectable Drug Information™ is a collection of 
summaries of information from the published litera-
ture on the pharmaceutics of parenteral medications 
as applied to the clinical setting. ASHP® Injectable Drug 
Information™ is constructed from information derived 
from 3603 references with the information presented in 
the standardized structure described below. The purpose 
of this reference text is to facilitate the use of this clinical 
pharmaceutics research by knowledgeable health care 
professionals for the benefit of patients. The summary 
information from published research is supplemented 
with information from the labeling of each product and 
from other references.

The information base summarized in ASHP® Inject-
able Drug Information™ is large and highly complex, 
requiring thoughtful consideration for proper use. This 
reference text is not, nor should it be considered, ele-
mentary in nature or a primer. A single quick glance in 
a table is not adequate for proper interpretation of this 
highly complex information base. Proper interpretation 
includes the obvious need to consider and evaluate all 
relevant research information and results. Additionally, 
information on the formulation components (e.g., excip-
ients), product attributes (especially pH), and the known 
stability behaviors of each parenteral drug, as well as the 
clinical situation of the patient, must be included in a 
thoughtful, reasoned evaluation of clinical pharmaceu-
tics questions. Stability and sterility both must be con-
sidered in the assignment of beyond-use dates.

who Should use ASHP® Injectable 
Drug Information™?
ASHP® Injectable Drug Information™ is designed for use 
as a professional reference and guide to the literature 
on the clinical pharmaceutics of parenteral medica-
tions. The intended audience consists of knowledge-
able healthcare professionals, particularly pharmacists, 
who are well versed in the formulation and clinical use 
of parenteral medications and who have the highly 
specialized knowledge base, training, and skill set nec-
essary to interpret and apply the information. Prac-
titioners who are not well versed in the formulation, 
essential properties, and clinical application of paren-

teral drugs should seek the assistance of more knowl-
edgeable and experienced healthcare professionals to 
ensure patient safety.

Users of ASHP® Injectable Drug Information™ must 
recognize that no reference work, including this one, can 
substitute for adequate decision-making by healthcare 
professionals. Proper clinical decisions must be made 
after considering all aspects of the patient’s condition and 
needs, with particular attention to the special demands 
imposed by parenteral medications. ASHP® Injectable 
Drug Information™ cannot make decisions for its users. 
However, in knowledgeable hands, it is a valuable tool 
for the proper use of parenteral medications.

Organization of ASHP® Injectable 
Drug Information™ 
ASHP® Injectable Drug Information™ has been organized 
as a collection of monographs on each of the drugs. The 
monographs are arranged alphabetically by nonpropri-
etary (generic) name. The nonproprietary names of the 
drugs are the United States Adopted Names (USAN) 
and other official names for drugs as described in the 
USP Dictionary of USAN and International Drug Names. 
Also included are some of the trade (proprietary, brand) 
names and manufacturers of the drug products; this list-
ing is not necessarily comprehensive and should not be 
considered an endorsement of any product or manufac-
turer.

All of the information included in ASHP® Injectable 
Drug Information™ is referenced so that those who wish 
to study the original sources may find them. Efforts are 
ongoing to provide increased specificity of references to 
product labeling as individually cited references to the 
labeling for a drug product, including the proprietary 
name (if available), manufacturer, and revision date of 
the prescribing information; this will facilitate location 
of specific labeling that has been used as a reference. In 
addition, the full list of the AHFS® Pharmacologic-Ther-
apeutic Classification© system and specific classification 
numbers within each individual monograph have been 
included to facilitate the location of therapeutic infor-
mation on the drugs.

The monographs have been divided into the sub-
headings described below:

Products—lists many of the sizes, strengths, volumes, 
and forms in which the drug is supplied, along with 
other components of the formulation. Instructions 
for reconstitution (when applicable) are included in 
this section.
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The products described do not necessarily comprise 
a comprehensive list of all available products. Rather, 
some common representative products are described. 
Furthermore, dosage forms, sizes, and container con-
figurations of parenteral products may undergo 
important changes during the lifespan of this edition 
of ASHP® Injectable Drug Information™.
Following the product descriptions, the pH of the 
drug products, the osmotic value(s) of the drug and/
or dilutions (when available), and other product infor-
mation such as the sodium content and definition of 
units are presented.
Practitioners have not always recognized the value 
and importance of incorporating product formula-
tion information into the thought process that leads 
to their decision on handling drug compatibility 
and stability questions. Excipients used in the for-
mulation of commercially available products may 
vary among manufacturers and can influence drug 
compatibility and stability; specific product label-
ing should be consulted for additional formulation 
details. Consideration of the product information 
and formulation components, as well as the proper-
ties and attributes of the products (especially pH), is 
essential to proper interpretation of the information 
presented in ASHP® Injectable Drug Information™.

Administration—includes route(s) by which the drug 
can be given, rates of administration (when applica-
ble), and other related administration details.
The administration information is a condensation 
derived principally from product labeling. For com-
plete information, including dosage information suf-
ficient for prescribing, the reader should refer to 
product labeling and therapeutically comprehensive 
references, such as the AHFS® Drug Information®.

Stability—describes the drug’s stability  and storage 
requirements. The  storage condition terminology  of 
The United States Pharmacopeia, 42nd ed., is used in 
ASHP® Injectable Drug Information™.
The United States Pharmacopeia defines controlled 
room temperature as a temperature that encom-
passes the usual and customary working environ-
ment of 20–25°C and that results in a mean kinet-
ic temperature no greater than 25°C.17 Temperature 
excursions between 15–30°C that are experienced in 
pharmacies, hospitals, warehouses, and during ship-
ping are permitted.17 Transient temperature eleva-
tions up to 40°C also are permitted provided that 
they do not persist beyond 24 hours and that the 
mean kinetic temperature does not exceed 25°C.17 In 
contrast, room (ambient) temperature is defined sim-
ply as a temperature prevailing in a working environ-
ment.17

Protection from excessive heat is often required; exces-
sive heat is defined as any temperature above 40°C.17 
Similarly, protection from freezing may be required 
for products that are subject to loss of strength or 
potency or to destructive alteration of their charac-
teristics, in addition to the risk of container breakage, 
upon exposure to freezing temperatures.17

Some products may require storage at a cool tempera-
ture, which is defined as any temperature between 
8–15°C, or a cold temperature, which is defined as 
any temperature not exceeding 8°C.17 A refrigerator 
is defined as a cold place in which the temperature 
is controlled between 2–8°C.17 A freezer refers to a 
place in which the temperature is controlled between 
-25 and -10°C.17 Some products may have a recom-
mended storage condition below -20°C, and in such 
cases, the temperature should be controlled to with-
in 10°C of -20°C.17

In addition to storage requirements, aspects of 
drug stability related to pH, freezing, and expo-
sure to light are presented in this section. Also pre-
sented is information on repackaging of the drugs 
or their dilutions in container/closure systems other 
than the original package (e.g., prefilling into syring-
es or in ambulatory pump reservoirs). Sorption and 
filtration characteristics of the drugs are provided as 
well when this information is available. The informa-
tion is derived principally from the primary published 
research literature and is supplemented with infor-
mation from other sources when available.

Compatibility Information—tabulates the compatibili-
ty results of the drug about which the monograph 
is written with infusion solutions and other drugs 
based on published reports from the primary research 
as well as the product labeling. The various entries 
are listed alphabetically by solution or drug name; the 
information is completely cross-referenced among 
the monographs.
Four types of tables are utilized to present the avail-
able information, depending on the kind of test 
being reported. The first type is for information on 
the compatibility of a drug in various infusion solu-
tions and is depicted in Table 1. The second type of 
table presents information on two or more drugs in 
intravenous solutions and is shown in Table 2. The 
third type of table is used for tests of two or more 
drugs in syringes and is shown in Table 3. The fourth 
table format is used for reports of simulated or actu-
al injection into Y-sites and manifolds of administra-
tion sets and is shown in Table 4.
Many published articles, especially older ones, do not 
include all of the information necessary to complete 
the tables. However, the tables have been complet-
ed as fully as possible from the original articles; in 
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some cases, editorial staff have supplemented the 
published information based on direct communica-
tion with the authors of the published research.
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Table 1. Solution Compatibility

Monograph drug name

Solution Mfr Mfr Conc/L or % Remarks Ref C/I

  (1)    (2)        (3)     (4)       (5)               (6)              (7)

1. Solution in which the test was conducted.  
2. Manufacturer of the solution.
3. Manufacturer of the drug about which the monograph is written.
4. Concentration of the drug about which the monograph is written. (See The Listing of Concentration.) 
5. Description of the results of the test.
6. Reference to the original source of the information.
7. Designation of the compatibility (C) or incompatibility (I) of the test result according to conventional guidelines.

Table 2. Additive Compatibility

Monograph drug name

Drug Mfr Conc/L or % Mfr Conc/L or % Test Soln Remarks Ref C/I

  (1)    (2)         (3)      (4)     (5)        (6)             (7)  (8)            (9)

1. Monograph title for the test drug.
2. Manufacturer of the test drug.
3. Concentration of the test drug.
4. Manufacturer of the drug about which the monograph is written.
5. Concentration of the drug about which the monograph is written. (See The Listing of Concentration.) Infusion solution in which the test was 

conducted.
6. Description of the results of the test.
7. Reference to the original source of the information.
8. Designation of the compatibility (C) or incompatibility (I) of the test result according to conventional guidelines.

Table 3. Drugs in Syringe Compatibility

Monograph drug name

Drug (in syringe) Mfr Amt Mfr Amt Remarks Ref C/I

  (1)    (2)        (3)      (4)   (5)      (6)    (7)           (8)

1. Monograph title for the test drug.
2. Manufacturer of the test drug.
3. Actual amount of the test drug.
4. Manufacturer of the drug about which the monograph is written. 
5. Actual amount of the drug about which the monograph is written. 
6. Description of the results of the test.
7. Reference to the original source of the information.
8. Designation of the compatibility (C) or incompatibility (I) of the test result according to conventional guidelines.
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Table 4. Y-Site Injection Compatibility (1:1 Mixture)

Monograph drug name

Drug Mfr Conc Mfr Conc Remarks Ref C/I

  (1)    (2)               (3)     (4)   (5)           (6)                (7)             (8)

1. Monograph title for the test drug
2. Manufacturer of the test drug.
3. Concentration of the test drug prior to mixing at the Y-site.
4. Manufacturer of the drug about which the monograph is written.
5. Concentration of the drug about which the monograph is written prior to mixing at the Y-site.
6. Description of the results of the test.
7. Reference to the original source of the information.
8. Designation of the compatibility (C) or incompatibility (I) of the test result according to conventional guidelines.

Additional Compatibility Information—provides addi-
tional information and discussions of compatibility 
presented largely in narrative form.

Other Information—contains any relevant auxiliary infor-
mation concerning the drug that does not fall into the 
previous categories.

The Listing of Concentration
The concentrations of all admixtures in intravenous solu-
tions in the tables (Table 1 and Table 2) generally have 
been indicated in terms of concentration per liter (L) 
to facilitate comparison of the various studies. In some 
cases, this may result in amounts of the drug that are 
greater or lesser than those normally administered (as 
when the recommended dose is tested in 100 mL of vehi-
cle), but the listings do accurately reflect the actual con-
centrations tested, expressed in standardized terms. 
Concentration may be expressed as a percentage for cer-
tain drugs or solutions (e.g., dextran, hetastarch, manni-
tol, fat emulsion) to reflect the style commonly used to 
express concentration for these products.

For studies involving syringes, the amounts actually 
used are indicated. The volumes are also listed if avail-
able.

For studies of actual or simulated Y-site injection 
of drugs, the concentrations are cited in terms of con-
centration per mL of each drug solution prior to mix-
ing at the Y-site. Most published research reports have 
presented the drug concentrations in this manner, and 
ASHP® Injectable Drug Information™ follows this con-
vention. For those few published reports that presented 
the drug concentrations after mixing at the Y-site, the 
concentrations have been recalculated to be consistent 
with the more common presentation style to maintain 
the consistency of presentation in ASHP® Injectable Drug 
Information™. Note that the Y-Site Injection Compati-
bility table is designed with the assumption of a 1:1 mix-
ture of the subject drug and infusion solution or admix-
ture. For citations reporting other than a 1:1 mixture, 
the actual amounts tested are specifically noted.

Designating Compatibility or 
Incompatibility
Each summary of a published research report appearing 
in the Compatibility Information tables bears a compati-
bility indicator (C, I, or ?). A report receives a designation 
of C when the study results indicate that compatibility of 
the test samples existed under the test conditions. If the 
study determined an incompatibility existed under the 
test conditions, then an I designation is assigned for the 
ASHP® Injectable Drug Information™ entry for that study 
result. A designation of ? indicates that the test result 
does not clearly fit either the compatibility or incom-
patibility definition. Specific standardized guidelines are 
used to assign these compatibility designations and are 
described below. The citation is designated as a report 
of compatibility when results of the original article indi-
cated one or more of the following criteria were met:

1. Physical or visual compatibility of the combination 
was reported (no visible or electronically detected 
indication of particulate formation, haze, precipita-
tion, color change, or gas evolution).

2. Stability of the components for at least 24 hours 
in an admixture under the specified conditions was 
reported (decomposition of 10% or less).

3. Stability of the components for the entire test peri-
od, although in some cases it was less than 24 hours, 
was reported (time periods less than 24 hours have 
been noted).
The citation is designated as a report of incompat-

ibility when the results of the original article indicated 
either or both of the following criteria were met:

1. A physical or visual incompatibility was reported 
(visible or electronically detected particulate forma-
tion, haze, precipitation, color change, or gas evolu-
tion).

2. Greater than 10% decomposition of one or more 
components in 24 hours or less under the specified 
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conditions was reported (time periods of less than 24 
hours have been noted in the table).
Reports of test results that do not clearly fit into the 

compatibility or incompatibility definitions cannot be 
designated as either. These are indicated with a question 
mark.

Although these criteria have become the conven-
tional definitions of compatibility and incompatibility, 
the reader should recognize that the criteria may need 
to be tempered with professional judgment. Inflexible 
adherence to the compatibility designations should be 
avoided. Instead, they should be used as aids in the exer-
cising of professional judgment.

Therapeutic incompatibilities or other drug interac-
tions are not within the scope of ASHP® Injectable Drug 
Information™ and are therefore not addressed. Thera-
peutically comprehensive references and the product 
labeling should be consulted for such information.

Interpreting Compatibility 
Information in ASHP® Injectable Drug 
Information™ 
As mentioned above, the body of information summa-
rized in ASHP® Injectable Drug Information™ is large and 
complicated. With the possible exception of a report 
of immediate gross precipitation, it usually takes some 
degree of thoughtful consideration and judgment to 
properly evaluate and appropriately act on the research 
results that are summarized in this book.

Nowhere is the need for judgment more obvious than 
when apparently contradictory information appears in 
two or more published reports. The body of literature in 
drug-drug and drug-solution compatibility is replete with 
apparently contradictory results. Except for study results 
that have been documented later to be incorrect, the con-
flicting information has been included in ASHP® Injectable 
Drug Information™ to provide practitioners with all of the 
information for their consideration. The conflicting infor-
mation will be readily apparent to the reader because of 
the content of the Remarks section as well as the C, I, and 
? designations following each citation.

Many or most of the apparently conflicting citations 
may be the result of differing conditions or materials 
used in the studies. A variety of factors that can influence 
the compatibility and stability of drugs must be consid-
ered in evaluating such conflicting results, and absolute 
statements are often difficult or impossible to make. Dif-
ferences in concentrations, buffering systems, preserva-
tives, vehicles, temperatures, and order of mixing all may 
play a role. By reviewing a variety of reports, the user of 
ASHP® Injectable Drug Information™ is better able to 
exercise professional judgment with regard to compati-
bility and stability.

The reader must guard against misinterpretation 
of research results, which may lead to inappropriate 
assumptions of compatibility and stability. As an exam-
ple, a finding of precipitate formation two hours after 
two drugs are mixed does not imply nor should it be 
interpreted to mean that the combination is compatible 
until that time point, when a sudden precipitation occurs. 
Rather, it should be interpreted to mean that precipita-
tion occurred at some point between mixing and the first 
observation point at two hours. Such a result would lead 
to a designation of incompatibility in ASHP® Injectable 
Drug Information™.

Precipitation reports can be particularly troublesome 
for practitioners to deal with because of the variability 
of the time frames in which they may occur. Apart from 
combinations that repeatedly result in immediate pre-
cipitation, the formation of a precipitate can be unpre-
dictable to some degree. Numerous examples of variable 
precipitation time frames can be found in the literature, 
including paclitaxel, etoposide, and sulfamethoxaz-
ole-trimethoprim (co-trimoxazole) in infusion solutions 
and calcium and phosphates precipitation in parenteral 
nutrition mixtures (e.g., TNAs, TPNs). Differing drug 
concentrations also can play a role in creating variabil-
ity in results. A good example of this occurs with co-ad-
ministered vancomycin hydrochloride and beta-lactam 
antibiotics. Users of the information in ASHP® Injectable 
Drug Information™ must always be aware that a margin-
ally incompatible combination might exhibit precipita-
tion earlier or later than that reported in the literature. 
In many such cases, the precipitation is ultimately going 
to occur, it is just the timing that is in question. This is of 
particular importance for precipitate formation because 
of the potential for serious adverse clinical consequences, 
including death, that have occurred. Certainly, users of 
ASHP® Injectable Drug Information™ information should 
always keep in mind and anticipate the possibility of pre-
cipitation and its clinical ramifications. Furthermore, all 
injections and infusions should be inspected for particu-
late matter and discoloration prior to administration. If 
found, such injections and solutions should be discarded.

In addition, many research reports cite test solutions 
or concentrations that may not be appropriate for clin-
ical use. An example would be a report of a drug’s sta-
bility in unsterile water. Although the ASHP® Injectable 
Drug Information™ summary will accurately reflect the 
test solutions and conditions that existed in a study, it is 
certainly inappropriate to misinterpret a stability report 
like this as being an authorization to use the product clin-
ically. In such cases, the researchers may have used the 
clinically inappropriate diluent to evaluate the drug’s 
stability for extrapolation to a more suitable vehicle that 
is similar, or they may not have recognized that the dilu-
ent is clinically unsuitable. In either event, it is incumbent 
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on the practitioner in the clinical setting to use profes-
sional judgment to apply the information in an appropri-
ate manner and recognize what is not acceptable clini-
cally.

Further, it should be noted that many of the citations 
designated incompatible are not absolute. While a par-
ticular admixture may incur more than 10% decompo-
sition within 24 hours, the combination may be useful 
for a shorter time period. The concept of “utility time” or 
the time to 10% decomposition may be useful in these 
cases. Unfortunately, such information is often not avail-
able. Included in the Remarks columns of the tables are 
the amount of decomposition, the time period involved, 
and the temperature at which the study was conducted 
when this information is available.

Users of ASHP® Injectable Drug Information™ should 
always keep in mind that the information contained in 
this reference text must be used as a tool and a guide to 
the research that has been conducted and published. It 
is not a replacement for thoughtfully considered profes-
sional judgment. It falls to the practitioner to interpret 
the information in light of the clinical situation, includ-
ing the patient’s needs and status. What is certain is that 
relying solely on the C or I designation without the appli-
cation of professional judgment is inappropriate.

Limitations of the Literature
In addition to conflicting information, many of the pub-
lished articles have provided only partial evaluations, not 
looking at all aspects of a drug’s stability and compati-
bility. This is not surprising considering the complexity, 
difficulty, and costs of conducting such research. There 
are, in fact, articles that do provide evaluations of both 
physical stability/compatibility and chemical stability. 
But some are devoted only to physical issues, while oth-
ers examine only chemical stability. Although a finding 
of precipitation, haze, or other physical effects may con-
stitute an incompatibility (unless transient), the lack of 
such changes does not rule out chemical deterioration. 
In some cases, drugs initially designated as compatible 
because of a lack of visual change were later shown to 
undergo chemical decomposition. Similarly, the deter-
mination of chemical stability does not rule out the pres-
ence of unacceptable levels of particulates and/or tur-
bidity in the combination. In a classic case, the drugs 
leucovorin calcium and fluorouracil were determined 
to be chemically stable for extended periods by stabil-
ity-indicating HPLC assays in several studies, but years 
later, repeated episodes of filter clogging led to the dis-
covery of unacceptable quantities of particulates in com-
binations of these drugs. The reader must always bear in 
mind these possibilities when only partial information is 
available.

And, finally, contemporary practitioners have come 
to expect that the analytical methods used in reports 
on the chemical stability of drugs will be validated, sta-
bility-indicating methods. However, many early studies 
used methods that were not demonstrated to be stabil-
ity indicating.

Biological drugs (therapeutic proteins [e.g., enzymes, 
monoclonal antibodies, immune globulins]) are partic-
ularly sensitive to environmental factors and undergo 
more complex and numerous degradation pathways than 
classical drugs.3207 3208 3212 In addition to physicochemical 
instability issues similar to those observed with classical 
drugs (e.g., precipitation, decomposition), such proteins 
are subject to other stability issues (e.g., protein confor-
mation, biologic activity) that must be considered.3207 

3208 3209 3212 Therefore, a single analytic method that only 
assesses protein concentration is insufficient to deter-
mine stability of biological products.3209 3210 Interpreta-
tion of the results of compatibility and stability studies 
of such proteins poses a challenge because both ana-
lytic methods and meaningful acceptance criteria should 
be specific to the biologic; official compendial stan-
dards (e.g., The United States Pharmacopeia monographs 
and analytic methods) should be consulted when avail-
able.3206 3209 3212 Although many experts agree that mul-
tiple complementary methods should be used to assess 
the physical and chemical stability as well as assessment 
of biologic activity, no clear guideline or recommenda-
tion for in-use stability studies for therapeutic proteins 
is available.3208 3210 3211 3212

Literature Search for updating ASHP® 
Injectable Drug Information™
To gather the bulk of the published compatibility and 
stability information for updating ASHP® Injectable Drug 
Information™, a literature search is performed using the 
International Pharmaceutical Abstracts™ (IPA™) data-
base and PubMed. By using key terms (e.g., stability), a 
listing of candidate articles for inclusion in ASHP® Inject-
able Drug Information™ is generated. From this list, rel-
evant articles are critically evaluated and prioritized for 
inclusion. As a supplement to this automated literature 
searching, a manual search of the references of the arti-
cles is also conducted, and any articles not included pre-
viously are similarly evaluated for inclusion. In addition, 
pharmaceutical manufacturers may be contacted for 
additional in-house (unpublished) data.
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ABBrEvIATIONS

AA Amino acids (percentage specified)
D Dextrose solution (percentage unspecified)
D5LR Dextrose 5% in Ringer’s injection, lactated
D5R Dextrose 5% in Ringer’s injection
D-S Dextrose-saline combinations
D2.5½S Dextrose 2.5% in sodium chloride 0.45%
D2.5S Dextrose 2.5% in sodium chloride 0.9%
D5¼S Dextrose 5% in sodium chloride 0.225%
D5½S Dextrose 5% in sodium chloride 0.45%
D5S Dextrose 5% in sodium chloride 0.9%
D10S Dextrose 10% in sodium chloride 0.9%
D5W Dextrose 5%
D10W Dextrose 10%
IM Isolyte M
IP Isolyte P
IS10 Invert sugar 10%
I.U.a International unit(s)
LR Ringer’s injection, lactated
NM Normosol M
NR Normosol R
NRD5W Normosol R in dextrose 5%
NS Sodium chloride 0.9%
R  Ringer’s injections
REF Refrigeration
RT Room temperature
S Saline solution (percentage unspecified)
½S Sodium chloride 0.45%
SL Sodium lactate (1/6) M
TNA Total nutrient admixture (3-in-1)
TPN Total parenteral nutrition (2-in-1)
W Sterile water for injection

a  It is well accepted that “IU” is not a preferred abbreviation for international 
units. There is some difference of opinion among medication safety stakeholders 
on whether such units should be referred to simply as “units” or as 
“International Units.” Throughout the text of this reference, we generally have 
used the term international units to describe such units; however, because of 
space limitations within the columns of the Compatibility Information tables, the 
term international units has been abbreviated as I.U. where necessary.

MANuFACTurEr AND 
COMPENDIuM ABBrEvIATIONS

AB Abbott
ABV AbbVie
ABX Abraxis
ACA Acacia
ACC American Critical Care
ACD Accord Healthcare
ACH Achaogen
ACT Actavis
AD Adria
AFT AFT
AGT Aguettant
AH Allen & Hanburys
AHP Ascot Hospital Pharmaceuticals
AKN Akorn
ALL Allergan
ALP Alpharma
ALT Altana Pharma
ALV Alveda Pharma
ALZ Alza
AM ASTA Medica
AMA AMAG
AMB Amneal Biosciences
AMD Amdipharm
AMG Amgen
AMP Amphastar
AMR American Regent
AMS Amerisource
AND Andromaco
ANT Antigen
AP Asta-Pharma
APC Apothecon
APN Aspen
APO Apotex
APP American Pharmaceutical Partners
APR Aspri
APT Aspen Triton
AQ American Quinine
AR Armour
ARC American Red Cross
ARD Ardeapharm
ARR Arrow
AS Arnar-Stone
ASC Ascot
ASP Astellas Pharma
AST Astra
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ASZ AstraZeneca
AT Alpha Therapeutic
AUB Aurobindo
AUR Auromedics
AVD Avadel Legacy Pharmaceuticals
AVE Aventis
AVG Alvogen
AW Asta Werke
AY Ayerst
AZV Laboratórios Azevedos
BA Baxter
BB B & B Pharmaceuticals
BAN Banyu Pharmaceuticals
BAY Bayer
BC Bencard
BCT BioCryst Pharmaceuticals
BD Becton Dickinson
BE Beecham
BED Bedford
BEH Behring
BEL R. Bellon
BFM Bieffe Medital
BI Boehringer Ingelheim
BIO Bioniche Pharma
BK Berk
BKN Baker Norton
BM Boehringer Mannheim
BMS Bristol-Myers Squibb
BN Breon
BP British Pharmacopoeia
BPC British Pharmaceutical Codexb

BPI BPI Labs
BR Bristol
BRD Bracco Diagnostics
BRK Breckenridge
BRN B. Braun
BRT Britianna
BT Boots
BTK Biotika
BV Ben Venue
BW Burroughs Wellcome
BX Berlex
BXT Baxalta
CA Calmic
CAD Cadence Pharmaceuticals
CAR Cardinal Health
CBH CSL Behring
CDM CDM Lavoisier
CE Carlo Erba

CEL Celgene
CEN Centocor
CER Cerenex
CET Cetus
CH Lab. Choay Societe Anonyme
CHI Chiron
CHS Chiesi
CHU Chugai
CI Ciba
CIS CIS US
CL Clintec
CLA Claris Lifesciences
CLN Clinigen
CMB Cumberland
CMP CMP Pharma
CN Connaught
CNF Centrafarm
CO Cole
COM CommScope
COR COR Therapeutics
COV Covis
CP Continental Pharma
CPP CP Pharmaceuticals
CPR Cooper
CR Critikon
CRC Caraco
CSL CSL Ltd.
CTI Cell Therapeutics Inc.
CU Cutter
CUB Cubist
CUP Cura Pharmaceuticals
CUR Curomed
CY Cyanamid
DAK Dakota
DB David Bull Laboratories
DCC Dupont Critical Care
DGL Douglas
DI Dista
DIA Diamant
DM Dome
DME Dupont Merck Pharma
DMX Dumex
DRA Dr. Rentschler Arzneimittel
DRT Durata Therapeutics
DRX Draxis
DU DuPont
DUR Dura
DW Delta West
EA Eaton
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EBE Ebewe
ECL Éclat
EGL Eagle
EI Eisai
ELN Elan
EN Endo
ENZ Enzon
ERF Erfa
ERM Erempharma
ES Elkins-Sinn
ESL ESI Lederle
ESP ESP Pharma
EST Esteve
EV Evans
EX Essex
EXL Exela
FA Farmitalia
FAC Facta Farmaceutical
FAN Fandre Laboratories
FAU Faulding
FC Frosst & Cie
FED Federa
FER Ferring
FI Fisons
FOR Forest Laboratories
FP Faro Pharma
FRE Fresenius
FRK Fresenius Kabi
FUJ Fujisawa
GEI Geistich Pharma
GEM Geneva-Marsam
GEN Genentech
GG Geigy
GH Generic Health
GIL Gilead
GIU Giulini
GL Glaxo
GLT Generics Limited
GNS Gensia-Sicor
GO Goedecke
GRI Grifols
GRP Gruppo
GRU Grunenthal
GSK GlaxoSmithKline
GVA Geneva
GW Glaxo Wellcome
GZ Genzyme
HAE Haemonetics
HB Hoechst-Biotika

HC Hillcross
HE Hengrui Medicine Co.
HEL Helsinn
HER Heritage
HIK Hikma
HMR Hoechst Marion Roussel
HO Hoechst-Roussel
HOS Hospira
HQS HQ Specialty Pharma
HR Horner
HRN Heron
HY Hyland
ICI ICI Pharmaceuticals
ICN ICN Pharmaceuticals
IMM Immunex
IMS IMS Ltd.
IN Intra
INT Intermune
IV Ives
IVX Ivex
IX Invenex
JAZ Jazz
JC Janssen-Cilag
JHP JHP Pharmaceuticals
JJ Johnson & Johnson
JN Janssen
JP Jones Pharma
KA Kabi
KED Kedrion
KEY Key Pharmaceuticals
KN Knoll
KP Kabi Pharmacia
KV Kabi-Vitrum
KY Kyowa
LA Lagap
LE Lederle
LEM Lemmon
LEO Leo Laboratories
LFB Laboratoire Français du Fractionnement et des 

Biotechnologies
LI Lilly
LIF Lifeshield
LJ La Jolla
LME Laboratoire Meram
LUN Lundbeck
LY Lyphomed
LZ Labaz Laboratories
MA Mallinckrodt
MAC Maco Pharma
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MAR Marsam
MAY Mayne Pharma
MB May & Baker
MCD Merck Chibret Dohme
MDI Medimmune
MDX Medex
MDZ Medicianz
ME Merck
MEL Melinta Therapeutics
MER Merus Labs
MG McGaw
MGI MGI Pharma
MI Miles
MIL Millimed
MJ Mead Johnson
MM Merrimack
MMD Marion Merrell Dow
MMT Meridian Medical Technologies
MN McNeil
MON Monarch
MRD Merrell-Dow
MRN Merrell-National
MSD Merck Sharp & Dohme
MTN Marathon
MUN Mundi Pharma
MY Maney
MYL Mylan
MYR Mayrhofer Pharmazeutika
NA National
NAB Nabi
NAP NAPP Pharmaceuticals
NCI National Cancer Institute
NE Norwich-Eaton
NIN Ningbo Team
NF National Formularyb

NO Nordic
NOP Novopharm
NOV Novo Pharm
NVA Novartis
NVN Novo Nordisk
NVP Nova Plus
NVX Novex Pharma
NYC Nycomed
OCT Octapharma
OHM Ohmeda
OM Omega
OMJ OMJ Pharmaceuticals
OMN Ortho-McNeil
ON Orion

OR Organon
ORC Orchid
ORP Orphan Medical
ORT Ortho
OTS Otsuka
OVA Ovation
PAD Paddock
PAL Paladin
PAN Panpharma Laboratory
PAR Par
PB Pohl-Boskamp
PD Parke-Davis
PE Pentagone
PF Pfizer
PFM Pfrimmer
PH Pharmacia
PHC Pharmachemie
PHM Pharmacosmos
PHS Pharmascience
PHT Pharma-Tek
PHU Pharmacia & Upjohn
PHX Phoenix
PNN Pantheon
PNT Parenta
PO Poulenc
PP Pharmaceutical Partners
PPC Pharmaceutical Partners of Canada
PPR Premier Pro Rx
PR Pasadena Research
PRF Pierre Fabre
PRK Parkfields
PRM Premier
PRP Premier Pro
PTK Paratek
PX Pharmax
QI Qilu
QLM Qualimed Labs
QU Quad
RB Robins
RBP Ribosepharm
RC Roche
REN Renaudin
RI Riker
RKB Reckitt & Benckhiser
RKC Reckitt & Colman
ROR Rorer
ROX Roxane
RP Rhone-Poulenc
RPR Rhone-Poulenc Rorer
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RR Roerig
RS Roussel
RU Rugby
SA Sankyo
SAA Sanofi Aventis
SAG Sageant
SAN Sanofi
SB Sintetica Bioren
SC Schering
SCI Scios
SCN Schein
SCS SCS Pharmaceuticals
SE Searle
SEQ Sequus
SER Servier
SGS SangStat
SGT Sagent
SHI Shionogi
SIA Siam Pharmaceutical
SIC Sicor
SIG Sigma Tau
SKB SmithKline Beecham
SKF Smith Kline & French
SM Smith
SMX SteriMax
SN Smith + Nephew
SO SoloPak
SP Spectrum Pharmaceuticals
SQ Squibb
SRB Serb
SS Sanofi-Synthelabo
ST Sterilab
STP Sterop
STR Sterling
STS Steris
STU Stuart
SUN Sun
SV Savage
SW Sanofi Winthrop
SX Sabex
SY Syntex
SYN Synergen
SYO Synthelabo
SZ Sandoz
TAK Takeda
TAL Talon Therapeutics
TAP TAP Holdings
TAR Targanta Therapeutics
TAY Taylor

TE Teva
TEC Teclapharm
TEL Teligent
TES Tesaro
TET Tetraphase
TL Tillotts
TMC The Medicines Company
TO Torigian
TR Travenol
UCB UCB
UP Upjohn
USB US Bioscience
USP United States Pharmacopeiab

USV USV Pharmaceuticals
UT United Therapeutics
VHA VHA Plus
VI Vitarine
VIC Vicuron Pharmaceuticals
VT Vitrum
WAS Wasserman
WAT Watson
WAY Wyeth-Ayerst
WB Winthrop-Breon
WC Warner-Chilcott
WED Weddel
WEL Wellcome
WI Winthrop
WG WG Critical Care
WL Warner Lambert
WOC Wockhardt
WW Westward
WY Wyeth
XGN X-Gen
XU Xudong Pharmaceutical Co.
YAM Yamanouchi
ZEN Zeneca
ZLB ZLB Biopharma
ZNS Zeneus Pharma
ZY ZyGenerics
ZYD Zydus

b  While reference to a compendium does not indicate the specific manufacturer of 
a product, it does help to indicate the formulation that was used in the test.
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AHFS® Pharmacologic-Therapeutic Classification©

AHFS CLASSIFICATION

4:00 - Antihistamine Drugs

4:04 -  First Generation Antihistamines
4:04.04 - Ethanolamine Derivatives* 
4:04.08 - Ethylenediamine Derivatives*
4:04.12 - Phenothiazine Derivatives* 
4:04.16 - Piperazine Derivatives* 
4:04.20 - Propylamine Derivatives* 
4:04.92 - Miscellaneous Derivatives*

4:08 -  Second Generation 
Antihistamines 

4:92 -  Other Antihistamines*

8:00 - Anti-infective Agents

8:08 -  Anthelmintics
8:12 -  Antibacterials

8:12.02 - Aminoglycosides
8:12.06  -  Cephalosporins

8:12.06.04 - First Generation Cephalosporins 
8:12.06.08 - Second Generation 

Cephalosporins 
8:12.06.12 - Third Generation Cephalosporins 
8:12.06.16 - Fourth Generation Cephalosporins 
8:12.06.20 - Fifth Generation Cephalosporins 
8:12.06.28 - Siderophore Cephalosporins

8:12.07 - Miscellaneous β-Lactams
8:12.07.04 - Carbacephems*
8:12.07.08 - Carbapenems
8:12.07.12 - Cephamycins
8:12.07.16 - Monobactams

8:12.08 - Chloramphenicol
8:12.12 - Macrolides

8:12.12.04 - Erythromycins
8:12.12.12 - Ketolides*
8:12.12.92 - Other Macrolides

8:12.16 - Penicillins
8:12.16.04 - Natural Penicillins 
8:12.16.08 - Aminopenicillins
8:12.16.12 - Penicillinase-resistant Penicillins 
8:12.16.16 - Extended-spectrum Penicillins

8:12.18 - Quinolones
8:12.20 - Sulfonamides
8:12.24 - Tetracyclines

8:12.24.04 - Aminomethylcyclines
8:12.24.08 - Fluorocyclines
8:12.24.12 - Glycylcyclines

8:12.28 - Antibacterials, Miscellaneous
8:12.28.04 - Aminocyclitols*
8:12.28.08 - Bacitracins 
8:12.28.12 - Cyclic Lipopeptides 
8:12.28.16 - Glycopeptides

8:12.28.20 - Lincomycins
8:12.28.24 - Oxazolidinones
8:12.28.26 - Pleuromutilins
8:12.28.28 - Polymyxins
8:12.28.30 - Rifamycins
8:12.28.32 - Streptogramins
8:12.28.92 - Other Miscellaneous 

Antibacterials*

8:14 -  Antifungals
8:14.04 - Allylamines
8:14.08 - Azoles
8:14.16  -  Echinocandins
8:14.28 - Polyenes
8:14.32 - Pyrimidines
8:14.92 - Antifungals, Miscellaneous

8:16 -  Antimycobacterials
8:16.04 - Antituberculosis Agents
8:16.92 - Antimycobacterials, Miscellaneous

8:18 -  Antivirals
8:18.04 - Adamantanes
8:18.08 - Antiretrovirals

8:18.08.04 - HIV Entry and Fusion Inhibitors 
8:18.08.08 - HIV Protease Inhibitors 
8:18.08.12 - HIV Integrase Inhibitors
8:18.08.16 - HIV Nonnucleoside Reverse 

Transcriptase Inhibitors
8:18.08.20 - HIV Nucleoside and Nucleotide 

Reverse Transcriptase Inhibitors 
8:18.08.92 - Antiretrovirals, Miscellaneous*

8:18.20 - Interferons
8:18.24 - Monoclonal Antibodies 
8:18.28 - Neuraminidase Inhibitors 
8:18.32 - Nucleosides and Nucleotides 
8:18.40 - HCV Antivirals

8:18.40.04 - HCV Cyclophilin Inhibitors* 
8:18.40.08 - HCV Entry Inhibitors* 
8:18.40.16 - HCV Polymerase Inhibitors 
8:18.40.20 - HCV Protease Inhibitors
8:18.40.24 - HCV Replication Complex 

Inhibitors 
8:18.40.92 - HCV Antivirals, Miscellaneous*

8:18.92 - Antivirals, Miscellaneous

8:30 -  Antiprotozoals
8:30.04 - Amebicides
8:30.08 - Antimalarials
8:30.92 - Antiprotozoals, Miscellaneous

8:36 -  Urinary Anti-infectives
8:92 -  Anti-infectives, Miscellaneous*

10:00 - Antineoplastic Agents 

12:00 - Autonomic Drugs

12:04  - Parasympathomimetic   
 (Cholinergic)  Agents

12:08 -  Anticholinergic Agents
12:08.04 - Antiparkinsonian Agents* 
12:08.08 - Antimuscarinics/Antispasmodics

12:12 - Sympathomimetic (Adrenergic) 
Agents

12:12.04 - α-Adrenergic Agonists
12:12.08 - β-Adrenergic Agonists
12:12.08.04 - Nonselective β-Adrenergic 

Agonists 

12:12.08.08 - Selective β1-Adrenergic 
Agonists 

12:12.08.12 - Selective β2-Adrenergic 
Agonists

12:12.12 - α- and β-Adrenergic Agonists

12:16 - Sympatholytic (Adrenergic 
Blocking) Agents

12:16.04 - α-Adrenergic Blocking Agents

12:16.04.04 - Nonselective 
α-Adrenergic Blocking Agents 

12:16.04.08 - Nonselective 
α1-Adrenergic Blocking Agents* 

12:16.04.12 - Selective α1-Adrenergic 
Blocking Agents

12:16.08 - β-Adrenergic Blocking Agents*
12:16.08.04 - Nonselective β-Adrenergic 

Blocking Agents* 
12:16.08.08 - Selective β-Adrenergic Blocking 

Agents*

12:20 - Skeletal Muscle Relaxants
12:20.04 - Centrally Acting Skeletal Muscle 

Relaxants 
12:20.08 - Direct-acting Skeletal Muscle 

Relaxants 
12:20.12 - GABA-derivative Skeletal Muscle 

Relaxants 
12:20.20 - Neuromuscular Blocking Agents
12:20.92 - Skeletal Muscle Relaxants, 

Miscellaneous

12:92 - Autonomic Drugs, 
Miscellaneous

16:00 - Blood Derivatives

DOI: 10.37573/9781585286850.fm 
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20:00 - Blood Formation, 
Coagulation, and Thrombosis

20:04 - Antianemia Drugs
20:04.04 - Iron Preparations
20:04.08 - Liver and Stomach Preparations*

20:12 - Antithrombotic Agents
20:12.04 – Anticoagulants

20:12.04.08 - Coumarin Derivatives 
20:12.04.12 - Direct Thrombin Inhibitors 
20:12.04.14 - Direct Factor Xa Inhibitors 
20:12.04.16 - Heparins
20:12.04.92 - Anticoagulants, Miscellaneous 

20:12.14 - Platelet-reducing Agents 
20:12.18 - Platelet-aggregation Inhibitors 
20:12.20 - Thrombolytic Agents
20:12.92 - Antithrombotic Agents, 

Miscellaneous

20:16 - Hematopoietic Agents 
20:24 - Hemorrheologic Agents 
20:28 - Antihemorrhagic Agents

20:28.08 - Antiheparin Agents 
20:28.16 - Hemostatics
20:28.92 - Antihemorrhagic Agents, 

Miscellaneous

20:92 - Blood Formation, Coagulation, 
and Thrombosis Agents, 
Miscellaneous

24:00 - Cardiovascular Drugs

24:04 - Cardiac Drugs
24:04.04  -  Antiarrhythmic  Agents 

24:04.04.04 - Class Ia Antiarrhythmics 
24:04.04.08 - Class Ib Antiarrhythmics 
24:04.04.12 - Class Ic Antiarrhythmics 
24:04.04.16 - Class II Antiarrhythmics*
24:04.04.20 - Class III Antiarrhythmics
24:04.04.24 - Class IV Antiarrhythmics
24:04.04.92 - Antiarrhythmics, Miscellaneous

24:04.08 - Cardiotonic Agents
24:04.92 - Cardiac Drugs, Miscellaneous

24:06 - Antilipemic Agents
24:06.04 - Bile Acid Sequestrants
24:06.05 - Cholesterol Absorption Inhibitors 
24:06.06 - Fibric Acid Derivatives
24:06.08 - HMG-CoA Reductase Inhibitors
24:06.24 - Proprotein Convertase Subtilisin 

Kexin Type 9 (PCSK9) Inhibitors 
24:06.92 - Antilipemic Agents, Miscellaneous

24:08 - Hypotensive Agents
24:08.04 - α-Adrenergic Blocking Agents* 
24:08.08 - β-Adrenergic Blocking Agents*
24:08.12 - Calcium-Channel Blocking Agents*

24:08.12.08 - Dihydropyridines*

24:08.12.92 - Calcium-Channel Blocking 
Agents, Miscellaneous*

24:08.16 - Central α-Agonists 
24:08.20 - Direct Vasodilators 
24:08.20 - Direct Vasodilators
24:08.24 - Diuretics*

24:08.24.04 - Carbonic Anhydrase Inhibitors*
24:08.24.08 - Loop Diuretics* 
24:08.24.12 - Osmotic Diuretics*
24:08.24.16 - Potassium-sparing Diuretics* 
24:08.24.20 - Thiazide Diuretics* 
24:08.24.24 - Thiazide-like Diuretics* 
24:08.24.92 - Diuretics, Miscellaneous*

24:08.32 - Peripheral Adrenergic Inhibitors
24:08.44 - Renin-Angiotensin-Aldosterone  

System  Inhibitors* 
24:08.44.04 - Angiotensin-Converting Enzyme 

Inhibitors* 
24:08.44.08 - Angiotensin II Receptor 

Antagonists*
24:08.44.20 - Mineralocorticoid (Aldosterone) 

Receptor Antagonists*

24:08.92 - Hypotensive Agents, Miscellaneous*

24:12 - Vasodilating Agents
24:12.08 - Nitrates and Nitrites
24:12.12 - Phosphodiesterase Type 5 Inhibitors 
24:12.92 - Vasodilating Agents, Miscellaneous

24:16 - Sclerosing Agents
24:20 - α-Adrenergic Blocking Agents 
24:24 - β-Adrenergic Blocking Agents 
24:28 - Calcium-Channel Blocking 

Agents
24:28.08 - Dihydropyridines
24:28.92 - Calcium-Channel Blocking Agents, 

Miscellaneous

24:32 - Renin-Angiotensin-Aldosterone 
System Inhibitors

24:32.04 - Angiotensin-Converting Enzyme 
Inhibitors 

24:32.08 - Angiotensin II Receptor Antagonists
24:32.20 - Mineralocorticoid (Aldosterone) 

Receptor Antagonists 
24:32.40 - Renin Inhibitors
24:32.92 - Renin-Angiotensin-Aldosterone 

System Inhibitors, Miscellaneous

26:00 - Cellular Therapy*

28:00 - Central Nervous System 
Agents

28:04 - General Anesthetics
28:04.04 - Barbiturates
28:04.16 - Inhalation Anesthetics*
28:04.92 - General Anesthetics, Miscellaneous

28:08 - Analgesics and Antipyretics

28:08.04 - Nonsteroidal Anti-inflammatory 
Agents 

28:08.04.08 - Cyclooxygenase-2 (COX-2) 
Inhibitors 

28:08.04.24 - Salicylates
28:08.04.92 - Other Nonsteroidal Anti-

inflammatory Agents

28:08.08 - Opiate Agonists 
28:08.12 - Opiate Partial Agonists
28:08.92 - Analgesics and Antipyretics, 

Miscellaneous

28:10 - Opiate Antagonists
28:12 - Anticonvulsants

28:12.04 - Barbiturates
28:12.08  -  Benzodiazepines
28:12.12 - Hydantoins
28:12.16 - Oxazolidinediones*
28:12.20 - Succinimides
28:12.92 - Anticonvulsants, Miscellaneous

28:16 - Psychotherapeutic Agents
28:16.04 - Antidepressants

28:16.04.12 - Monoamine Oxidase Inhibitors
28:16.04.16 - Selective Serotonin- and 

Norepinephrine-reuptake Inhibitors 
28:16.04.20 - Selective-serotonin Reuptake 

Inhibitors
28:16.04.24 - Serotonin Modulators
28:16.04.28 - Tricyclics and Other 

Norepinephrine-reuptake Inhibitors 
28:16.04.92 - Antidepressants, Miscellaneous

28:16.08 - Antipsychotics
28:16.08.04 - Atypical Antipsychotics 
28:16.08.08 - Butyrophenones
28:16.08.24 - Phenothiazines
28:16.08.32 - Thioxanthenes
28:16.08.92 - Antipsychotics, Miscellaneous

28:16.92 - Psychotherapeutic Agents, 
Miscellaneous*

28:20 - Anorexigenic Agents and 
Respiratory and CNS 
Stimulants

28:20.04 - Amphetamines
28:20.08 - Anorexigenic Agents

28:20.08.04 - Amphetamine Derivatives
28:20.08.32 - Selective Serotonin Receptor 

Agonists 
28:20.08.92 - Anorexigenic Agents, 

Miscellaneous

28:20.32 - Respiratory and CNS Stimulants 
28:20.80 - Wakefulness-promoting Agents
28:20.92 - Anorexigenic Agents and Stimulants, 

Miscellaneous*

28:24 - Anxiolytics, Sedatives, and 
Hypnotics

28:24.04 - Barbiturates
28:24.08 - Benzodiazepines
28:24.92 - Anxiolytics, Sedatives, and Hypnotics, 

Miscellaneous
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28:28 - Antimanic Agents 
28:32 - Antimigraine Agents

28:32.12 - Calcitonin Gene-related Peptide 
(CGRP) Antagonists 

28:32.28 - Selective Serotonin Agonists
28:32.92 - Antimigraine Agents, Miscellaneous*

28:36 - Antiparkinsonian Agents
28:36.04 - Adamantanes
28:36.08 - Anticholinergic Agents
28:36.12 - Catechol-O-Methyltransferase 

(COMT) Inhibitors 
28:36.16 - Dopamine Precursors
28:36.20 - Dopamine Receptor Agonists

28:36.20.04 - Ergot-derivative Dopamine 
Receptor Agonists 

28:36.20.08 - Nonergot-derivative Dopamine 
Receptor Agonists

28:36.32 - Monoamine Oxidase B Inhibitors

28:40 - Fibromyalgia Agents
28:56 - Vesicular Monoamine 

Transporter 2 (VMAT2) 
Inhibitors 

28:92 - Central Nervous System 
Agents, Miscellaneous

32:00 - Nonhormonal 
Contraceptives* 

34:00 - Dental Agents*

36:00 - Diagnostic Agents

36:04 - Adrenocortical Insufficiency 
36:06 - Allergenic Extracts*
36:08 - Amyloidosis*
36:10 - Appendicitis* 
36:12 - Blood Volume* 
36:16 - Brucellosis* 
36:18 - Cardiac Function 
36:24 - Circulation Time*
36:26 - Diabetes Mellitus* 
36:28 - Diphtheria*
36:30 - Drug Hypersensitivity* 
36:32 - Fungi
36:34 - Gallbladder Function
36:36 - Gastric Function* 
36:38 - Intestinal Absorption* 
36:40 - Kidney Function 
36:44 - Liver Function
36:46 - Lymphatic System*
36:48 - Lymphogranuloma Venereum* 
36:52 - Mumps

36:56 - Myasthenia Gravis 
36:58 - Ocular Disorders* 
36:60 - Thyroid Function* 
36:61 - Pancreatic Function 
36:62 - Phenylketonuria*
36:64 - Pheochromocytoma* 
36:66 - Pituitary Function 
36:68 - Roentgenography* 
36:70 - Respiratory Function* 
36:72 - Scarlet Fever*
36:76 - Sweating*
36:80 - Trichinosis*
36:84 - Tuberculosis
36:88 - Urine and Feces Contents*

36:88.12 - Ketones* 
36:88.20 - Occult Blood* 
36:88.24 - pH*
36:88.28 - Protein*
36:88.40 - Sugar*

38:00 - Disinfectants (for agents 
used on objects other than skin)* 

40:00 - Electrolytic, Caloric, and 
Water Balance

40:04 - Acidifying Agents 
40:08 - Alkalinizing Agents 
40:10 - Ammonia Detoxicants
40:12 - Replacement Preparations
40:18 - Ion-removing Agents

40:18.16 - Sodium-removing Agents* 
40:18.17 - Calcium-removing Agents 
40:18.18 - Potassium-removing Agents 
40:18.19 - Phosphate-removing Agents 
40:18.92 - Other Ion-removing Agents

40:20 - Caloric Agents
40:24 - Salt and Sugar Substitutes* 
40:28 - Diuretics

40:28.04 - Carbonic Anhydrase Inhibitors* 
40:28.08 - Loop Diuretics
40:28.12 - Osmotic Diuretics
40:28.16 - Potassium-sparing Diuretics 
40:28.20 - Thiazide Diuretics
40:28.24 - Thiazide-like Diuretics 
40:28.28 - Vasopressin Antagonists 
40:28.92 - Diuretics, Miscellaneous*

40:36 - Irrigating Solutions 
40:40 - Uricosuric Agents
40:92 - Electrolytic, Caloric, and Water 

Balance Agents, Miscellaneous

44:00 - Enzymes

48:00 - Respiratory Tract Agents

48:02 - Antifibrotic Agents
48:04 - Antihistamines*

48:04.04 - First Generation Antihistamines* 
48:04.08 - Second Generation Antihistamines*

48:08 - Antitussives
48:10 - Anti-inflammatory Agents

48:10.08 - Corticosteroids*
48:10.08.04 - Nasal Preparations* 
48:10.08.08 - Orally Inhaled Preparations*

48:10.20 - Interleukin Antagonists 
48:10.24 - Leukotriene Modifiers 
48:10.32 - Mast-cell Stabilizers

48:12 - Bronchodilators*
48:12.04 - Adrenergic Agents*

48:12.04.08 - Nonselective β-Adrenergic 
Agonists* 

48:12.04.12 - Selective β2-Adrenergic 
Agonists* 

48:12.04.16 - α- and β-Adrenergic Agonists*

48:12.08 - Anticholinergic Agents* 
48:12.12 - Xanthine Derivatives*

48:14 - Cystic Fibrosis Transmembrane 
Conductance Regulator 
Modulators

48:14.04 - Cystic Fibrosis Transmembrane 
Conductance Regulator Correctors 

48:14.12 - Cystic Fibrosis Transmembrane 
Conductance Regulator Potentiators

48:16 - Expectorants 
48:24 - Mucolytic Agents
48:32 - Phosphodiesterase Type 4 

Inhibitors 
48:36 - Pulmonary Surfactants
48:48 - Vasodilating Agents
48:92 - Respiratory Agents, 

Miscellaneous

52:00 - Eye, Ear, Nose, and Throat 
(EENT) Preparations

52:02 - Antiallergic Agents
52:04 - Anti-infectives

52:04.04 - Antibacterials
52:04.16 - Antifungals
52:04.20 - Antivirals
52:04.92 - Anti-infectives, Miscellaneous

52:08 - Anti-inflammatory Agents
52:08.08 - Corticosteroids
52:08.20 - Nonsteroidal Anti-inflammatory 

Agents
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52:08.92 - Anti-inflammatory Agents, 
Miscellaneous

52:12 - Contact Lens Solutions* 
52:16 - Local Anesthetics
52:24 - Mydriatics
52:28 - Mouthwashes and Gargles 
52:32 - Vasoconstrictors
52:40 - Antiglaucoma Agents

52:40.04 - α-Adrenergic Agonists 
52:40.08 - β-Adrenergic Blocking Agents 
52:40.12 - Carbonic Anhydrase Inhibitors 
52:40.20 - Miotics
52:40.24 - Osmotic Agents* 
52:40.28 - Prostaglandin Analogs 
52:40.32 - Rho Kinase Inhibitors
52:40.92 - Antiglaucoma Agents, Miscellaneous*

52:92 - EENT Drugs, Miscellaneous

56:00 - Gastrointestinal Drugs

56:04 - Antacids and Adsorbents 
56:08 - Antidiarrhea Agents 
56:10 - Antiflatulents
56:12 - Cathartics and Laxatives 
56:14 - Cholelitholytic Agents 
56:16 - Digestants
56:20 - Emetics*
56:22 - Antiemetics

56:22.08 - Antihistamines
56:22.20 - 5-HT3 Receptor Antagonists 
56:22.32 - Neurokinin-1 Receptor 

Antagonists 
56:22.92 - Antiemetics, Miscellaneous

56:24 - Lipotropic Agents*
56:28 - Antiulcer Agents and Acid 

Suppressants
56:28.12 - Histamine H2-Antagonists
56:28.28 - Prostaglandins
56:28.32 - Protectants
56:28.36 - Proton-pump Inhibitors
56:28.92 - Antiulcer Agents and Acid 

Suppressants, Miscellaneous*
56:32 - Prokinetic Agents
56:36 - Anti-inflammatory Agents 
56:92 - GI Drugs, Miscellaneous

60:00 - Gold Compounds

64:00 - Heavy Metal Antagonists

68:00 - Hormones and Synthetic 
Substitutes

68:04 - Adrenals
68:08 - Androgens
68:12 - Contraceptives
68:16 - Estrogens, Antiestrogens, and 

Estrogen Agonist-Antagonists
68:16.04 - Estrogens
68:16.08 - Antiestrogens
68:16.12 - Estrogen Agonist-Antagonists

68:18 - Gonadotropins and 
Antigonadotropins

68:18.04 - Antigonadotropins
68:18.08 - Gonadotropins

68:20 - Antidiabetic Agents
68:20.02 - α-Glucosidase Inhibitors 
68:20.03 - Amylinomimetics
68:20.04 - Biguanides
68:20.05 - Dipeptidyl Peptidase IV (DDP-4) 

Inhibitors 
68:20.06 - Incretin Mimetics
68:20.08 - Insulins

68:20.08.04 - Rapid-acting Insulins 
68:20.08.08 - Short-acting Insulins
68:20.08.12 - Intermediate-acting Insulins 
68:20.08.16 - Long-acting Insulins

68:20.16 - Meglitinides
68:20.17 - Sodium-glucose Cotransporter 1 

(SGLT1) Inhibitors* 
68:20.18 - Sodium-glucose Cotransporter 2 

(SGLT2) Inhibitors 
68:20.20 - Sulfonylureas
68:20.28 - Thiazolidinediones
68:20.92 - Antidiabetic Agents, Miscellaneous*

68:22 - Antihypoglycemic Agents
68:22.12 - Glycogenolytic Agents
68:22.92 - Antihypoglycemic Agents, 

Miscellaneous

68:24 - Parathyroid and 
Antiparathyroid Agents

68:24.04 - Antiparathyroid Agents 
68:24.08 - Parathyroid Agents

68:28 - Pituitary
68:29 - Somatostatin Agonists and 

Antagonists
68:29.04 - Somatostatin Agonists 
68:29.08 - Somatostatin Antagonists*

68:30 - Somatotropin Agonists and 
Antagonists

68:30.04 - Somatotropin Agonists 
68:30.08 - Somatotropin Antagonists

68:32 - Progestins

68:34 - Other Corpus Luteum 
Hormones* 

68:36 - Thyroid and Antithyroid Agents
68:36.04 - Thyroid Agents 
68:36.08 - Antithyroid Agents

68:40 - Leptins
68:44 - Renin-Angiotensin-Aldosterone 

System

72:00 - Local Anesthetics 

76:00 - Oxytocics

78:00 - Radioactive Agents*

80:00 - Antitoxins, Immune 
Globulins, Toxoids, and Vaccines

80:02 - Allergenic Extracts*
80:04 - Antitoxins and Immune 

Globulins 
80:08 - Toxoids
80:12 - Vaccines

84:00 - Skin and Mucous 
Membrane Agents

84:04 - Anti-infectives
84:04.04 - Antibacterials
84:04.06 - Antivirals
84:04.08 - Antifungals

84:04.08.04 - Allylamines
84:04.08.08 - Azoles
84:04.08.12 - Benzylamines
84:04.08.16 - Echinocandins*
84:04.08.20 - Hydroxypyridones
84:04.08.24 - Oxaboroles
84:04.08.28 - Polyenes
84:04.08.32 - Pyrimidines*
84:04.08.40 - Thiocarbamates 
84:04.08.92 - Antifungals, Miscellaneous

84:04.12 - Scabicides and Pediculicides 
84:04.92 - Local Anti-infectives, Miscellaneous

84:06 - Anti-inflammatory Agents
84:06.08 - Corticosteroids
84:06.20 - Nonsteroidal Anti-inflammatory 

Agents 
84:06.92 - Anti-inflammatory Agents, 

Miscellaneous

84:08 - Antipruritics and Local 
Anesthetics 

84:12 - Astringents
84:16 - Cell Stimulants and Proliferants 
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84:20 - Detergents
84:24 - Emollients, Demulcents, and 

Protectants*
84:24.04 - Basic Lotions and Liniments* 
84:24.08 - Basic Oils and Other Solvents* 
84:24.12 - Basic Ointments and Protectants* 
84:24.16 - Basic Powders and Demulcents*

84:28 - Keratolytic Agents 
84:32 - Keratoplastic Agents
84:50 - Depigmenting and Pigmenting 

Agents
84:50.04 - Depigmenting Agents 
84:50.06 - Pigmenting Agents

84:80 - Sunscreen Agents
84:92 - Skin and Mucous Membrane 

Agents, Miscellaneous

86:00 - Smooth Muscle Relaxants

86:08 - Gastrointestinal Smooth 
Muscle Relaxants*

86:12 - Genitourinary Smooth Muscle 
Relaxants

86:12.04 - Antimuscarinics
86:12.08 - β3-Adrenergic Agonists

86:12.08.12 - Selective β3-Adrenergic 
Agonists

86:16 - Respiratory Smooth Muscle 
Relaxants

88:00 - Vitamins

88:04 - Vitamin A
88:08 - Vitamin B Complex 
88:12 - Vitamin C
88:16 - Vitamin D 
88:20 - Vitamin E

88:24 - Vitamin K Activity
88:28 - Multivitamin Preparations

92:00 - Miscellaneous Therapeutic 
Agents

92:04 - Alcohol Deterrents
92:08 - 5-α-Reductase Inhibitors 
92:12 - Antidotes
92:16 - Antigout Agents
92:18 - Antisense Oligonucleotides 
92:20 - Immunomodulatory Agents
92:22 - Bone Anabolic Agents 
92:24 - Bone Resorption Inhibitors
92:26 - Carbonic Anhydrase Inhibitors 
92:28 - Cariostatic Agents
92:32 - Complement Inhibitors
92:36 - Disease-Modifying 

Antirheumatic Drugs
92:40 - Gonadotropin-releasing 

Hormone Antagonists* 
92:44 - Immunosuppressive Agents
92:56 - Protective Agents
92:92 - Other Miscellaneous 

Therapeutic Agents

94:00 - Devices*

96:00 - Pharmaceutical Aids*

* Category is currently not in use in 
the printed version of AHFS Drug 
Information®

.
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Abciximab
AHFS 20:12.18

Products
Abciximab is available as a 2-mg/mL solution, which also 
contains sodium phosphate 0.01 M, sodium chloride 0.15 M, and 
polysorbate 80 0.001% in water for injection.3278 

pH
7.2.3278 

Trade Name(s)
ReoPro

Administration
Abciximab is administered by direct intravenous injection 
followed by continuous intravenous infusion using a controlled 
infusion device after dilution in sodium chloride 0.9% or 
dextrose 5%.3278 

Stability
The clear, colorless injection in intact vials should be stored 
under refrigeration and protected from freezing.3278 The vials 
should not be shaken.3278 No incompatibilities with glass bottles 
or PVC containers and sets have been observed.3278 

Although refrigerated storage is required, the manufacturer 
has stated that the drug may be stored at room temperature for 
8 days.2745 

Filtration
The manufacturer recommends filtration through a low protein-
binding 0.2- or 5-μm syringe filter during preparation of an 
intravenous infusion or using a 0.2- or 0.22-μm inline filter 
during its administration.3278 The manufacturer also recom-
mends using a low protein-binding 0.2- or 5-μm syringe filter 
for bolus doses.3278 

DOI: 10.37573/9781585286850.001

Compatibility Information
Y-Site Injection Compatibility (1:1 Mixture)

Abciximab

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Adenosine FUJ 3 mg/mL LI 36 mcg/mLa Visually compatible for 12 hr at 23°C 2374 C

Argatroban GSK 1 mg/mLa b c LI 36 mcg/mLa b c Physically compatible with no loss of arga-
troban in 4 hr at 23°C. Abciximab not 
tested

2630 C

Atropine sulfate AMR 0.4 mg/mL LI 36 mcg/mLa Visually compatible for 12 hr at 23°C 2374 C

Bivalirudin TMC 5 mg/mLa CEN 10 mcg/mLa Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetrasodium TMC 1 mg/mLb 10 mcg/mLb Physically compatible for 4 hr 3243 C

Diphenhydramine HCl ES 25 mg/mL LI 36 mcg/mLa Visually compatible for 12 hr at 23°C 2374 C

Fentanyl citrate AB 50 mcg/mL LI 36 mcg/mLa Visually compatible for 12 hr at 23°C 2374 C

Metoprolol tartrate AB 1 mg/mL LI 36 mcg/mLa Visually compatible for 12 hr at 23°C 2374 C

Midazolam HCl BED 2 mg/mL LI 36 mcg/mLa Visually compatible for 12 hr at 23°C 2374 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Mixed argatroban:abciximab 1:1 and 4:1.

Selected Revisions September 29, 2017. © Copyright, October 
2004. American Society of Health-System Pharmacists, Inc.
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Acetaminophen
AHFS 28:08.92
Paracetamol

Products
Acetaminophen injection is available in 100-mL glass vials 
containing 1 g of acetaminophen.2840 Each 100 mL of the injec-
tion solution also contains mannitol 3.85 g, cysteine hydro-
chloride monohydrate 25 mg, and dibasic sodium phosphate 
anhydrous 10.4 mg.2840 Hydrochloric acid and/or sodium 
hydroxide are used to adjust the pH.2840 

pH
Approximately 5.5.2840 

Tonicity
Acetaminophen injection is isotonic.2840 

Osmolality
The osmolality of acetaminophen 10-mg/mL injection was 
determined to be approximately 290 mOsm/kg.2840 

Trade Name(s)
Ofirmev

Administration
For acetaminophen doses of 1 g, the dose should be adminis-
tered by inserting a vented intravenous infusion set directly into 
the septum of the 100-mL glass vial.2840 

For acetaminophen doses less than 1 g, the manufacturer recom-
mends withdrawing the appropriate dose of acetaminophen 10-mg/
mL injection from the intact, sealed, glass vial and transferring the 

measured dose to an empty sterile container (e.g., glass bottle, 
plastic intravenous container, syringe), employing aseptic tech-
nique.2840 The manufacturer states that the entire 100-mL vial is not 
intended for use in patients weighing less than 50 kg.2840 Volumes 
less than 60 mL (e.g., pediatric doses) should be placed in syringes 
and administered over 15 minutes using a syringe pump.2840 

Acetaminophen injection should be administered by intrave-
nous infusion over 15 minutes.2840 

Stability
Acetaminophen injection is a clear, colorless solution.2840 Intact 
containers should be stored at controlled room temperature 
and should not be refrigerated nor frozen.2840 

The vials are for single use; any unused portions should be 
discarded.2840 Once penetration of the vacuum seal of the glass 
vial has occurred or the solution has been transferred to another 
container, the manufacturer states that acetaminophen injec-
tion should be administered within 6 hours.2840 

Syringes
To assess stability in syringes, acetaminophen 10-mg/mL injection 
was withdrawn from the original glass vial in volumes of 10, 25, and 
50 mL, which were repackaged undiluted in 10-, 30-, and 60-mL 
propylene syringes, respectively, to be stored at 23 to 25°C.2845 
After 84 hours, no physical changes were detected in acetamin-
ophen injection by visual assessment, and the injection retained 
greater than 90% of the mean initial concentration regardless of 
storage container.2845 Sterility, however, was not assessed.2845 

Compatibility Information
Solution Compatibility

Acetaminophen

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% a CAD 1, 2, 5 g Physically compatible. No loss in 1 hr at room temperature 2841, 2844 C

Sodium chloride 0.9% a CAD 1, 2, 5 g Physically compatible. No loss in 1 hr at room temperature 2841, 2844 C

a Tested in glass containers.

Additive Compatibility

Acetaminophen

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Ketamine 
HCla 

PANb 123 mgc BMS 8.2 g Physically compatible with less than 5% 
loss of either drug over 24 hr at 25°C

2842, 2843 C

a Test performed using the formulation containing chlorobutanol.

b Tested in polyolefin containers.

c Tested in sodium chloride 0.9%.

DOI: 10.37573/9781585286850.002
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Y-Site Injection Compatibility (1:1 Mixture)

Acetaminophen

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium APP 5 mg/mLa CAD 10 mg/mL Particle formation 2901 I

Blinatumomab AMG 0.125 mcg/mLa MAC 10 mg/mL Thin flakes transiently appear when acetamino-
phen is added to blinatumomab; not observed when 
order of mixing was reversed

3405, 3417 ?

Blinatumomab AMG 0.375 mcg/mLa MAC 10 mg/mL Persistent particulate formation 3405, 3417 I

Buprenorphine HCl HOS, BED 0.3 mg/mL CAD 10 mg/mL Physically compatible with less than 10% acetamino-
phen loss over 4 hr at room temperature

2841, 2844 C

Butorphanol tartrate APO, BED 2 mg/mL CAD 10 mg/mL Physically compatible with less than 10% acetamino-
phen loss over 4 hr at room temperature

2841, 2844 C

Cefoxitin sodium APO 100 mg/mL CAD 10 mg/mL Physically compatible for 4 hr at 23°C 2901, 2902 C

Ceftriaxone sodium HOS 40 mg/mL CAD 10 mg/mL Physically compatible with no loss of either drug in 
4 hr at 23°C

2901, 2902 C

Chlorpromazine HCl BA 2 mg/mLa CAD 10 mg/mL Measured turbidity increased immediately 2840, 2844 I

Clindamycin phosphate APP 10 mg/mLa CAD 10 mg/mL Physically compatible for 4 hr at 23°C 2901, 2902 C

Defibrotide sodium JAZ 8 mg/mLa BRN 10 mg/mL Visually compatible for 4 hr at room temperature 3149 C

Dexamethasone sodium 
phosphate

APP 4 mg/mL CAD 10 mg/mL Physically compatible for 4 hr at 23°C 2901, 2902 C

Dexamethasone sodium 
phosphate

BA, SIC 10 mg/mL CAD 10 mg/mL Physically compatible with less than 10% acetamino-
phen loss over 4 hr at room temperature

2841, 2844 C

Diazepam HOS 5 mg/mL CAD 10 mg/mL Yellowish-white precipitate forms immediately 2840, 2844 I

Diphenhydramine HCl BA 50 mg/mL CAD 10 mg/mL Physically compatible with less than 10% acetamino-
phen loss over 4 hr at room temperature

2841, 2844 C

Diphenhydramine HCl WW 50 mg/mL CAD 10 mg/mL Physically compatible with no loss of either drug in 
4 hr at 23°C

2901, 2902 C

Dolasetron mesylate SAA 20 mg/mL CAD 10 mg/mL Physically compatible with less than 10% acetamino-
phen loss over 4 hr at room temperature

2841, 2844 C

Droperidol HOS 2.5 mg/mL CAD 10 mg/mL Physically compatible with less than 10% acetamino-
phen loss over 4 hr at room temperature

2841, 2844 C

Esmolol HCl MYL 10 mg/mL CAD 10 mg/mL Physically compatible for 1 hr at 23°C 3533 C

Fentanyl citrate TAY, HOS 50 mcg/mL CAD 10 mg/mL Physically compatible with less than 10% acetamino-
phen loss over 4 hr at room temperature

2841, 2844 C

Granisetron HCl APO, TE 0.1 mg/mL CAD 10 mg/mL Physically compatible with less than 10% acetamino-
phen loss over 4 hr at room temperature

2841, 2844 C

Granisetron HCl WOC 1 mg/mL CAD 10 mg/mL Physically compatible with little loss of either drug 
in 4 hr at 23°C

2901, 2902 C

Heparin sodium HOS 100 units/mL CAD 10 mg/mL Physically compatible with less than 10% acetamino-
phen loss over 4 hr at room temperature

2841, 2844 C

Hydrocortisone sodium 
succinate

PF 50 mg/mL CAD 10 mg/mL Physically compatible with less than 10% acetamino-
phen loss over 4 hr at room temperature

2841, 2844 C

Hydrocortisone sodium 
succinate

PF 125 mg/mL CAD 10 mg/mL Physically compatible for 4 hr at 23°C 2901, 2902 C

Hydromorphone HCl WW 2 mg/mL CAD 10 mg/mL Physically compatible for 4 hr at 23°C 2901, 2902 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Hydromorphone HCl HOS 4 mg/mL CAD 10 mg/mL Physically compatible with less than 10% acetamino-
phen loss over 4 hr at room temperature

2841, 2844 C

Hydroxyzine HCl ABX 2 mg/mLa CAD 10 mg/mL Physically compatible with less than 10% acetamino-
phen loss over 4 hr at room temperature

2841, 2844 C

Ketorolac trometh-
amine

WOC 15 mg/mL CAD 10 mg/mL Physically compatible with less than 10% acetamino-
phen loss over 4 hr at room temperature

2841, 2844 C

Ketorolac trometh-
amine

HOS 30 mg/mL CAD 10 mg/mL Physically compatible with no loss of either drug in 
4 hr at 23°C

2901, 2902 C

Labetalol HCl HOS 5 mg/mL CAD 10 mg/mL Physically compatible for 1 hr at 23°C 3533 C

Lidocaine HCl HOS 20 mg/mL CAD 10 mg/mL Physically compatible with less than 10% acetamino-
phen loss over 4 hr at room temperature

2841, 2844 C

Lorazepam HOS 0.5 mg/mLa CAD 10 mg/mL Physically compatible with less than 10% acetamino-
phen loss over 4 hr at room temperature

2841, 2844 C

Mannitol HOS 150 mg/mL CAD 10 mg/mL Physically compatible with less than 10% acetamino-
phen loss over 4 hr at room temperature

2841, 2844 C

Meperidine HCl HOS 50 mg/mL CAD 10 mg/mL Physically compatible for 4 hr at 23°C 2901, 2902 C

Meperidine HCl HOS 100 mg/mL CAD 10 mg/mL Physically compatible with less than 10% acetamino-
phen loss over 4 hr at room temperature

2841, 2844 C

Methylprednisolone 
sodium succinate

PF 62.5 mg/mL CAD 10 mg/mL Physically compatible for 4 hr at 23°C 2901, 2902 C

Methylprednisolone 
sodium succinate

PF 125 mg/mL CAD 10 mg/mL Physically compatible with less than 10% acetamino-
phen loss over 4 hr at room temperature

2841, 2844 C

Metoclopramide HCl HOS 5 mg/mL CAD 10 mg/mL Physically compatible with less than 10% acetamino-
phen loss over 4 hr at room temperature

2841, 2844 C

Metoprolol tartrate HOS 0.4 mg/mLa CAD 10 mg/mL Physically compatible for 1 hr at 23°C 3533 C

Midazolam HCl ABX, BED 5 mg/mL CAD 10 mg/mL Physically compatible with less than 10% acetamino-
phen loss over 4 hr at room temperature

2841, 2844 C

Midazolam HCl HOS 5 mg/mL CAD 10 mg/mL Physically compatible for 4 hr at 23°C 2901, 2902 C

Morphine sulfate BA 15 mg/mL CAD 10 mg/mL Physically compatible with less than 10% acetamino-
phen loss over 4 hr at room temperature

2841, 2844 C

Morphine sulfate WW 15 mg/mL CAD 10 mg/mL Physically compatible for 4 hr at 23°C 2901, 2902 C

Nalbuphine HCl HOS 10 mg/mL CAD 10 mg/mL Physically compatible with little or no loss of either 
drug in 4 hr at 23°C

2901, 2902 C

Nalbuphine HCl HOS 20 mg/mL CAD 10 mg/mL Physically compatible with less than 10% acetamino-
phen loss over 4 hr at room temperature

2841, 2844 C

Ondansetron HCl WOC 2 mg/mL CAD 10 mg/mL Physically compatible with little or no loss of either 
drug in 4 hr at 23°C

2901, 2902 C

Ondansetron HCl WW 2 mg/mL CAD 10 mg/mL Physically compatible with less than 10% acetamino-
phen loss over 4 hr at room temperature

2841, 2844 C

Piperacillin sodium–
tazobactam sodium

WY 89 mg/mLb CAD 10 mg/mL Physically compatible with less than 2% loss of 
either drug in 4 hr at 23°C

2901, 2902 C

Potassium chloride HOS, BED 0.1 mEq/mLa CAD 10 mg/mL Physically compatible with less than 10% acetamino-
phen loss over 4 hr at room temperature

2841, 2844 C

Prochlorperazine 
edisylate

BED 5 mg/mL CAD 10 mg/mL Physically compatible with less than 10% acetamino-
phen loss over 4 hr at room temperature

2841, 2844 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ranitidine HCl BED 1 mg/mLc CAD 10 mg/mL Physically compatible for 4 hr at 23°C 2901, 2902 C

Sufentanil citrate BA, HOS 50 mcg/mL CAD 10 mg/mL Physically compatible with less than 10% acetamino-
phen loss over 4 hr at room temperature

2841, 2844 C

Vancomycin HCl HOS 5 mg/mLa CAD 10 mg/mL Physically compatible with little or no loss of either 
drug in 4 hr at 23°C

2901, 2902 C

a  Tested in sodium chloride 0.9%.

b Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

c Tested in sodium chloride 0.45%.

Additional Compatibility Information
Infusion Solutions
Acetaminophen injection was found to be compatible with 
the following additional infusion solutions via simulated Y-site 
co-administration: Dextrose 5% in Ringer’s injection, lactated; 
dextrose 5% in sodium chloride 0.9%; dextrose 10%; and Ringer’s  
injection, lactated.2841 2844 

Selected Revisions May 1, 2020. © Copyright, March 2017.  
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)



6 AcetAzolAmide Sodium ASHP iNJectABle dRuG iNFoRmAtioN

Acetazolamide Sodium
AHFS 52:40.12

Products
Acetazolamide as the sodium salt is available in 500-mg (unpre-
served) vials with sodium hydroxide and, if necessary, hydrochloric 
acid to adjust the pH.3011 3030  Each 500-mg vial should be reconsti-
tuted with at least 5 mL of sterile water for injection.3011 3030 

pH
Approximately 9.6.3011 3030 

Osmolality
The osmolality of acetazolamide sodium 500 mg was calculated 
for the following dilutions:1054 

  Osmolality (mOsm/kg)

Diluent 50 mL 100 mL

Dextrose 5% 321 291

Sodium chloride 0.9% 348 317

Sodium Content
2.049 mEq/500 mg (calculated).846 

Administration
Administration by direct intravenous injection is preferred; 
intramuscular injection is not recommended.3011 3030 

Stability
Intact vials should be stored at controlled room tempera-
ture.3011 3030  Acetazolamide is a white to faintly yellowish white 
powder.3011 3030  The manufacturers state that the reconstituted 
solution is physically and chemically stable for 3 days at 2 to 
8°C or for 12 hours at 20 to 25°C; however, storage of the recon-
stituted solution at 2 to 8°C and use of the solution within 12 
hours after reconstitution is recommended.3011 3030  Any unused 
portion should be discarded.3011 3030 

pH Effects
The stability of acetazolamide sodium in aqueous solution 
appears to decrease as the pH increases above 9. At pH 8.8, a 
0.25-mg/mL solution retained 96% of the initial amount after 
3 days at 25°C; at pH 10.8 and 12.7, 88 and 83% of the concen-
tration, respectively, remained after 4 days.1230  Acetazolamide 
exhibits maximum stability at pH 4.1424 

Sorption
Acetazolamide sodium was shown not to exhibit sorption to 
PVC bags and tubing, polyethylene tubing, Silastic tubing, and 
polypropylene syringes.536 606 

DOI: 10.37573/9781585286850.003

Compatibility Information
Solution Compatibility

Acetazolamide sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in half-strength Ringer’s injection AB LE 375 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection AB LE 375 mg Physically compatible 3 C

Dextrose 2.5% in Ringer’s injection, lactated AB LE 375 mg Physically compatible 3 C

Dextrose 5% in half-strength Ringer’s injection, lactated AB LE 375 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection, lactated AB LE 375 mg Physically compatible 3 C

Dextrose 10% in Ringer’s injection, lactated AB LE 375 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.45% AB LE 375 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.9% AB LE 375 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.225% AB LE 375 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.45% AB LE 375 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% AB LE 375 mg Physically compatible 3 C

Dextrose 10% in sodium chloride 0.9% AB LE 375 mg Physically compatible 3 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% AB LE 375 mg Physically compatible 3 C

Dextrose 5% AB LE 375 mg Physically compatible 3 C

Dextrose 5% TRa LE 375 mg Physically compatible. Losses of 7% in 5 days 
at 25°C, 5% in 44 days at 5°C, and 3% in 44 
days at −10°C

1085 C

Dextrose 10% AB LE 375 mg Physically compatible 3 C

Ionosol B in dextrose 5% AB LE 375 mg Physically compatible 3 C

Ionosol MB in dextrose 5% AB LE 375 mg Physically compatible 3 C

Ringer’s injection AB LE 375 mg Physically compatible 3 C

Ringer’s injection, lactated AB LE 375 mg Physically compatible 3 C

Sodium chloride 0.45% AB LE 375 mg Physically compatible 3 C

Sodium chloride 0.9% AB LE 375 mg Physically compatible 3 C

Sodium chloride 0.9% TRa LE 375 mg Physically compatible. Losses of 7% in 5 days 
at 25°C, 5% in 44 days at 5°C, and 3% in 44 
days at −10°C

1085 C

Sodium lactate 1⁄6 M AB LE 375 mg Physically compatible 3 C

a Tested in PVC containers.

Additive Compatibility

Acetazolamide sodium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Ranitidine HCl GL 50 mg and 2 g 5 g D5W Physically compatible. Ranitidine stable for 24 hr at 
25°C. Acetazolamide not tested

1515 C

Drugs in Syringe Compatibility

Acetazolamide sodium

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Pantoprazole sodium a 4 mg/1 mL 100 mg/1 mL Clear solution 2574 C

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Acetazolamide sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Diltiazem HCl MMD 5 mg/mL LE 100 mg/mL Precipitate forms 1807 I

Diltiazem HCl MMD 1 mg/mLb LE 100 mg/mL Visually compatible 1807 C

TPN #203, #204a LE 100 mg/mL White precipitate forms immediately 1974 I

a Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

b Tested in sodium chloride 0.9%.

Solution Compatibility (Cont.)

Selected Revisions January 26, 2016. © Copyright, October 
1982. American Society of Health-System Pharmacists, Inc.
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Acetylcysteine
AHFS 92:12

Products
Acetylcysteine injection is available in 30-mL single-dose vials 
as a preservative-free concentrated solution containing 200 mg/
mL of drug.2861 The solution also contains sodium hydroxide to 
adjust the pH.2861 This concentrate must be diluted for use.2861 

pH
6 to 7.5.2861 

Osmolarity
Acetylcysteine injection has an osmolarity of 2600 mOsm/L.2861 

Trade Name(s)
Acetadote

Administration
Acetylcysteine injection is a concentrate that must be diluted in 
a compatible infusion solution (e.g., dextrose 5%, sodium chlo-
ride 0.45%) for intravenous infusion.2861 

For patients weighing 41 kg or more, the manufacturer recom-
mends a loading dose be added to 200 mL for infusion over 60 
minutes.2861 Subsequently, a first maintenance dose should be 
mixed in 500 mL and delivered over 4 hours.2861 The second main-
tenance dose should be mixed in 1 L and delivered over 16 hours.2861 

The total volume must be adjusted for patients weighing 40 
kg or less and fluid-restricted patients.2861 For patients weighing 

21 to 40 kg, the manufacturer recommends a loading dose be 
added to 100 mL for infusion over 60 minutes.2861 Subsequently, 
a first maintenance dose should be mixed in 250 mL and deliv-
ered over 4 hours.2861 The second maintenance dose should be 
mixed in 500 mL and delivered over 16 hours.2861 

For patients weighing 5 to 20 kg, the manufacturer recom-
mends a loading dose be diluted in 3 mL/kg of body weight for 
infusion over 60 minutes.2861 Subsequently, a first maintenance 
dose should be mixed in 7 mL/kg of body weight and delivered 
over 4 hours.2861 The second maintenance dose should be mixed 
in 14 mL/kg of body weight and delivered over 16 hours.2861 

Acetylcysteine is a reducing agent and is not compatible with 
oxidizing agents. The drug is incompatible with rubber, and some 
metals such as iron and copper, liberating hydrogen sulfide gas. 
Consequently, the use of preparation and administration equip-
ment composed of plastic, glass, and stainless steel or other 
unreactive metal is recommended.4 

Stability
Store intact vials of acetylcysteine injection at room tempera-
ture.2861 The vials are for single use, and previously opened vials 
should be discarded and not used.2861 The manufacturer states 
that the color of acetylcysteine injection may vary from color-
less to slight pink or purple after stopper penetration, but 
this color change does not indicate an adverse effect on drug 
quality.2861 

Compatibility Information
Solution Compatibility

Acetylcysteine

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% Compatible for 24 hr at room temperature 2861 C

Sodium chloride 0.45% Compatible for 24 hr at room temperature 2861 C

Y-Site Injection Compatibility (1:1 Mixture)

Acetylcysteine

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cefepime HCl BMS 120 mg/mL 100 mg/mL Over 10% cefepime loss occurs in 1 hr 2513 I

Ceftazidime GSK 120 mg/mL 100 mg/mL Over 10% ceftazidime loss occurs in 1 hr 2513 I

Cloxacillin sodium SMX 100 mg/mL ALV 200 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Meropenem 50 mg/mL ALV 200 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Selected Revisions May 1, 2020. © Copyright, October 2006. 
American Society of Health-System Pharmacists, Inc.

DOI: 10.37573/9781585286850.004
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Acyclovir Sodium
AHFS 8:18.32

Products
Acyclovir sodium is available in vials containing 500 mg or 1 g of 
acyclovir as the sodium salt. Reconstitute the 500-mg vial with 
10 mL and the 1-g vial with 20 mL of sterile water for injection; 
shake well to ensure complete dissolution. Do not use bacterio-
static water for injection containing parabens or benzyl alcohol 
for reconstitution. The acyclovir concentration in the reconsti-
tuted solution is 50 mg/mL; the reconstituted solution must be 
diluted to a concentration of 7 mg/mL or less for use.1(6/05) 

pH
The reconstituted solution has a pH of approximately 11.1(6/05) 4 

Osmolality
The osmolality of acyclovir sodium 500 mg was calculated for 
the following dilutions:1054 

  Osmolality (mOsm/kg)

Diluent 50 mL 100 mL

Dextrose 5% 316 289

Sodium chloride 0.9% 342 316

The osmolality of acyclovir sodium 7 mg/mL was deter-
mined to be 278 mOsm/kg in dextrose 5% and 299 mOsm/kg in 
sodium chloride 0.9%.1375 

Sodium Content
Acyclovir sodium (Glaxo Wellcome) contains 4.2 mEq of sodium 
per gram of drug.4 

Administration
Acyclovir sodium is administered by slow intravenous infusion 
at concentrations of 7 mg/mL or less over a period of 1 hour. 
Rapid intravenous administration and administration by other 
routes must be avoided.1(6/05) 4 

Stability
Intact vials of acyclovir sodium should be stored at controlled room 
temperature. The reconstituted solution should be used within 12 
hours. Refrigeration of the reconstituted solution may cause a 
precipitate, but this precipitate will dissolve at room temperature, 
apparently without affecting potency. After dilution for adminis-
tration, the dose may be stored at room temperature; it should be 
used within 24 hours.1(6/05) 4  However, storage of acyclovir admix-
tures at room temperature does not guarantee that no precipitate 
will form. Precipitation also has been observed in acyclovir sodium 
infusions in polyvinyl chloride (PVC) containers after a few days’ 
storage at room temperature.2190 

If acyclovir sodium is diluted in solutions with dextrose 
concentrations greater than 10%, a yellow discoloration may 
appear. This discoloration does not affect the drug’s potency.4 

Acyclovir sodium reconstituted with bacteriostatic water for 
injection containing benzyl alcohol is as stable as when reconsti-
tuted with unpreserved sterile water for injection. However, the 
manufacturer recommends not using the benzyl alcohol-con-
taining diluent because of concerns about the risks to neonates. 
The paraben-containing form of bacteriostatic water for injec-
tion must not be used for reconstitution because of the poten-
tial for precipitate formation.4 

Precipitation
Short-term refrigerated storage of acyclovir sodium admixtures 
with concentrations exceeding 1 mg/mL may result in forma-
tion of a precipitate that redissolves upon warming to room 
temperature. However, such solutions should be used immedi-
ately after warming to room temperature because of the subse-
quent appearance of persistent microprecipitates.2098 

Physical instability is the principal limitation to long-term 
storage of acyclovir sodium admixtures. Persistent subvisual 
microprecipitate formation as well as frank persistent precipita-
tion may occur in variable time periods. Such precipitation has 
been reported to occur after as little as 7 days and in varying 
time periods throughout a 35-day observation period; the 
appearance of a precipitate is not precisely predictable.2098 

The formation of large amounts of subvisual particulates has 
been attributed to an interaction of the highly alkaline acyclovir 
sodium solution with PVC containers. Some increase in the 
number of particulates was observed in as little as 1 day, with 
substantial increases in 7 days. When packaged in ethylene vinyl 
acetate (EVA) containers, no significant increase in subvisual 
particulates occurs, even after 28 days of storage.2190 

Freezing Solutions
Acyclovir (GlaxoSmithKline; Hospira) 5 mg/mL in sodium chlo-
ride 0.9% in polyolefin bags was found to be physically stable 
with less than 10% loss reported when frozen at −20°C for 90 
days followed by thawing in a microwave oven and subsequent 
storage at 2 to 8°C for 15 days.3300 

Syringes
Acyclovir sodium (American Pharmaceutical Partners) 10 mg/mL 
in sodium chloride 0.9% and packaged in polypropylene syringes 
(Becton Dickinson) was found to be stable for 30 days at room 
temperature but precipitated in 5 days under refrigeration.2558 

Sorption
Acyclovir sodium was shown not to exhibit sorption to PVC, 
polyethylene, and glass containers as well as elastomeric reser-
voirs.2014 2289 

Central Venous Catheter
Acyclovir sodium (GlaxoWellcome) 1 mg/mL in dextrose 5% was 
found to be compatible with the ARROWg+ard Blue Plus (Arrow 
International) chlorhexidine-bearing triple-lumen central cath-
eter. Essentially complete delivery of the drug was found with 

DOI: 10.37573/9781585286850.005



10 ACyCLOvIR SODIUM ASHP INJECTABLE DRUG INFORMATION

little or no drug loss occurring. Furthermore, chlorhexidine deliv-
ered from the catheter remained at trace amounts with no 

substantial increase due to the delivery of the drug through the 
catheter.2335 

Compatibility Information
Solution Compatibility

Acyclovir sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% TRa BW 5 g Visually compatible with no loss in 37 days at 25 and 5°C 1343 C

Dextrose 5% BAa BW 1 g Physically compatible with no loss after 35 days at 23°C and after 35 
days at 4°C followed by 2 days at 23°C protected from light

2098 C

Dextrose 5% BAa BW 7 g Physically compatible with 3% or less loss after 28 days at 23°C 
protected from light. Subvisible microprecipitate forms by 35 days

2098 C

Dextrose 5% BAa BW 7 g Precipitate forms on refrigeration that redissolves on warming. No loss 
after 35 days at 4°C protected from light, but subvisible precipitate 
forms after 2 more days at 23°C

2098 C

Dextrose 5% BAa BW 10 g Physically compatible with no loss after 21 days at 23°C protected from 
light. Subvisible microprecipitate forms in 28 days, and visible precipi-
tate forms in 35 days

2098 C

Dextrose 5% BAa BW 10 g Precipitate forms on refrigeration that redissolves on warming. No loss 
after 35 days at 4°C protected from light, but subvisible precipitate 
forms after 2 more days at 23°C

2098 C

Dextrose 5% BAa , 
BRNc 

GW 5 g Visually compatible with little or no loss in 24 hr at 4 and 22°C 2289 C

Sodium chloride 0.9% TRa BW 5 g No loss in 37 days at 25 and 5°C. Storage at 5°C resulted in white 
precipitate that dissolved on warming to 25°C

1343 C

Sodium chloride 0.9% BAa BW 1, 7, 10 g Physically compatible with no loss after 7 days at 23°C protected from 
light. Visible precipitate formed within 14 days

2098 C

Sodium chloride 0.9% BAa BW 1, 7, 10 g Physically compatible with no loss after 35 days at 4°C followed by 2 
days at 23°C protected from light

2098 C

Sodium chloride 0.9% BAa WEL 2.5 and 5 g No loss in 28 days at 25°C, but subvisible particulates increase signifi-
cantly after 7 days due to interaction with PVC containers

2190 C

Sodium chloride 0.9% BAb WEL 2.5 and 5 g No loss and little change in subvisible particulates in 28 days at 25°C 2190 C

Sodium chloride 0.9% BAa , 
BRNc 

GW 5 g Visually compatible with little or no loss in 24 hr at 4 and 22°C 2289 C

Sodium chloride 0.9% d HOS 5 g Physically stable with less than 10% loss reported in 21 days at 2 to 8°C 3300 C

Sodium chloride 0.9% d GSK 5 g Physically stable with less than 10% loss reported in 15 days at 2 to 8°C 3300 C

a Tested in PVC containers.

b Tested in ethylene vinyl acetate (EVA) containers.

c Tested in polyethylene and glass containers.

d Tested in polyolefin containers.

Additive Compatibility

Acyclovir sodium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Dobutamine HCl LI 0.5 g BW 2.5 g D5W Discoloration in 25 min. Cloudiness and brown color in 2 
hr due to dobutamine oxidation. No acyclovir loss

1343 I

Dopamine HCl SO 800 mg BW 2.5 g D5W Yellow color developed in 1.5 hr due to dopamine oxida-
tion. No acyclovir loss

1343 I
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Fluconazole PF 1 g BW 5 g D5W Visually compatible with no fluconazole loss in 72 hr at 
25°C under fluorescent light. Acyclovir not tested

1677 C

Meropenem ZEN 1 g BW 5 g NS Visually compatible for 4 hr at room temperature 1994 C

Meropenem ZEN 20 g BW 5 g NS Precipitates immediately 1994 I

Tramadol HCl GRU 400 mg WEL 5 g NS Precipitation and 20% tramadol loss in 1 hr 2652 I

Drugs in Syringe Compatibility

Acyclovir sodium

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Caffeine citrate 20 mg/1 mL BW 50 mg/1 mL Precipitates immediately 2440 I

Pantoprazole sodium a 4 mg/1 mL 50 mg/1 mL Precipitates within 4 hr 2574 I

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Acyclovir sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL APP 5 mg/mLb Particle formation 2901 I

Allopurinol sodium BW 3 mg/mLb BW 7 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa BW 7 mg/mLa Subvisible needles form in 1 hr. Visible particles form 
in 4 hr

1845 I

Amikacin sulfate BR 5 mg/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Ampicillin sodium WY 20 mg/mLb BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Amsacrine NCI 1 mg/mLa BW 7 mg/mLa Immediate dark orange turbidity, becoming 
brownish orange in 1 hr

1381 I

Anidulafungin VIC 0.5 mg/mLa APP 7 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Aztreonam SQ 40 mg/mLa BW 7 mg/mLa White needles form immediately and become dense 
precipitate in 4 hr

1758 I

Caspofungin acetate ME 0.7 mg/mLb BV 7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Caspofungin acetate ME 0.5 mg/mLb BED 5 mg/mLb Fine clear crystals reported 2766 I

Cefazolin sodium SKF 20 mg/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Cefotaxime sodium HO 20 mg/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Cefoxitin sodium MSD 20 mg/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Ceftaroline fosamil FOR 2.22 mg/mLa b g BV 7 mg/mLa b g Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime SKF 20 mg/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Ceftriaxone sodium RC 20 mg/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Cefuroxime sodium GL 15 mg/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Chloramphenicol 
sodium succinate

ES 20 mg/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Cisatracurium besylate GW 0.1 and 2 mg/mLa BW 7 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cisatracurium besylate GW 5 mg/mLa BW 7 mg/mLa White cloudiness forms immediately 2074 I

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Clindamycin phosphate UP 12 mg/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Cloxacillin sodium SMX 100 mg/mL PPC 50 mg/mL Physically compatible for up to 4 hr at room 
temperature

3245 C

Cyclosporine BED 1 mg/mLa BV 5 mg/mLb Crystals form 2794 I

Defibrotide sodium JAZ 8 mg/mLb MYL 10 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Dexamethasone sodium 
phosphate

ES 0.2 mg/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Dexamethasone sodium 
phosphate

APP 4 mg/mL BV 5 mg/mLb Physically compatible 2794 C

Diltiazem HCl MMD 5 mg/mL BW 5a  and 7b  
mg/mL

Cloudiness and precipitate form 1807 I

Diltiazem HCl MMD 1 mg/mLb BW 5a  and 7b  
mg/mL

Visually compatible 1807 C

Dimenhydrinate SE 1 mg/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Diphenhydramine HCl ES 1 mg/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Diphenhydramine HCl BA 50 mg/mL BV 5 mg/mLb Cloudy upon mixing 2794 I

Dobutamine HCl LI 1 mg/mLa BW 5 mg/mLa Cloudy and brown in 1 hr at 25°C 1157 I

Docetaxel RPR 0.9 mg/mLa GW 7 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Dopamine HCl AB 1.6 mg/mLa BW 5 mg/mLa Solution turns dark brown in 2 hr at 25°C 1157 I

Doripenem JJ 5 mg/mLa b BED 7 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa GW 7 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Doxycycline hyclate PF 1 mg/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Droperidol MDX 2.5 mg/mL BV 5 mg/mLb Physically compatible 2794 C

Erythromycin lactobi-
onate

AB 4 mg/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Etoposide phosphate BR 5 mg/mLa GW 7 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine ME 2 mg/mLb 7 mg/mLa Visually compatible for 4 hr at 22°C 1936 C

Fentanyl citrate HOS 50 mcg/mL BV 5 mg/mLb Physically compatible 2794 C

Filgrastim AMG 30 mcg/mLa BW 7 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fluconazole RR 2 mg/mL BW 10 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Fludarabine phosphate BX 1 mg/mLa BW 7 mg/mLa Color darkens within 4 hr 1439 I

Foscarnet sodium AST 24 mg/mL BW 10 mg/mL Precipitates immediately 1335 I

Foscarnet sodium AST 24 mg/mL BW 7 mg/mLc Acyclovir crystals form immediately 1393 I

Gallium nitrate FUJ 1 mg/mLb BW 7 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Gemcitabine HCl LI 10 mg/mLb GW 7 mg/mLb Gross precipitation occurs immediately 2226 I

Gentamicin sulfate TR 1.6 mg/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Gentamicin sulfate AMS 30 mg/mLi BV 5 mg/mLb White paste-like precipitate 2794 I

Granisetron HCl SKB 0.05 mg/mLa BW 7 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Granisetron HCl RC 1 mg/mL BV 5 mg/mLb Crystals form 2794 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Heparin sodium ES 50 units/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Heparin sodium BD 100 units/mL BV 5 mg/mLb Physically compatible 2794 C

Hydrocortisone sodium 
succinate

LY 1 mg/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Hydromorphone HCl WB 0.04 mg/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Idarubicin HCl AD 1 mg/mLb BW 5 mg/mLb Haze forms and color changes immediately. Precipi-
tate forms in 12 min

1525 I

Imipenem–cilastatin 
sodium

MSD 5 mg/mLb l BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Levofloxacin OMN 5 mg/mLa BW 50 mg/mL Cloudy precipitate forms 2233 I

Linezolid PHU 2 mg/mLa APP 7 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.04 mg/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Magnesium sulfate LY 20 mg/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Melphalan HCl BW 0.1 mg/mLb BW 7 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl WB 1 mg/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Meperidine HCl AB 10 mg/mL BW 5 mg/mLa White crystalline precipitate forms within 1 hr at 25°C 1397 I

Meperidine HCl WY 100 mg/mL BW 5 mg/mLc Visually compatible for 24 hr at room temperature 
in test tubes. No precipitate found on filter from 
Y-site delivery

2063 C

Meropenem ZEN 1 mg/mLb BW 5 mg/mLd Visually compatible for 4 hr at room temperature 1994 C

Meropenem ZEN 50 mg/mLb BW 5 mg/mLd Precipitate forms 2068 I

Methylprednisolone 
sodium succinate

LY 0.8 mg/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Metoclopramide HCl ES 0.2 mg/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Metoclopramide HCl SIC 5 mg/mL BV 5 mg/mLb Crystals form 2794 I

Metronidazole SE 5 mg/mL BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Milrinone lactate SS 0.2 mg/mLa APP 7 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Morphine sulfate WB 0.08 mg/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Morphine sulfate AB 1 mg/mL BW 5 mg/mLa Precipitate forms in 2 hr at 25°C 1397 I

Multivitamins LY 0.01 mL/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Nafcillin sodium WY 20 mg/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Nalbuphine HCl HOS 10 mg/mL BV 5 mg/mLb Physically compatible 2794 C

Ondansetron HCl GL 1 mg/mLb BW 7 mg/mLa Precipitates immediately 1365 I

Oxacillin sodium BE 20 mg/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Paclitaxel NCI 1.2 mg/mLa BW 7 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Pemetrexed disodium LI 20 mg/mLb APP 7 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Penicillin G potassium PF 40,000 units/
mLa 

BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Pentobarbital sodium WY 2 mg/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Piperacillin sodium–
tazobactam sodium

LEh 40 mg/mLa j BW 7 mg/mLa Particles form in 1 hr 1688 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Potassium chloride IX 0.04 mEq/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Propofol ZENo 10 mg/mL BW 7 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Quinupristin–dalfopristin 2 mg/mLa m n 5 mg/mL Reported to be incompatible 3230 I

Ranitidine HCl GL 1 mg/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

BW 7 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb BW 7 mg/mLb Few small white particles form in 4 hr 1436 I

Sodium bicarbonate IX 0.5 mEq/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Tacrolimus FUJ Significant tacrolimus loss within 15 min 191 I

Teniposide BR 0.1 mg/mLa BW 7 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Theophylline TR 1.6 mg/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Thiotepa IMMe 1 mg/mLa BW 7 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226f GW 7 mg/mLa White precipitate forms immediately 2215 I

Tobramycin sulfate DI 1.6 mg/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

TPN #203, #204f BW 7 mg/mL White precipitate forms immediately 1974 I

TPN #212 to #215f BW 7 mg/mLa Crystalline needles form immediately, becoming a 
gross precipitate in 1 hr

2109 I

Trimethoprim–sulfame-
thoxazole

RC 0.8 mg/mLa k BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Vancomycin HCl LI 5 mg/mLa BW 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Vinorelbine tartrate BW 1 mg/mLb BW 7 mg/mLb Immediate white precipitate 1558 I

Zidovudine BW 4 mg/mLa BW 7 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Tested in sterile water for injection.

e Lyophilized formulation tested.

f Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

g Tested in Ringer’s injection, lactated.

h Test performed using the formulation WITHOUT edetate disodium.

i Tested in sodium chloride 0.45%.

j Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

k Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

l Imipenem component. Imipenem in a 1:1 fixed-ratio concentration with cilastatin.

m Quinupristin and dalfopristin components combined.

n Salt not specified.

o Test performed using the formulation WITH edetate disodium.

Selected Revisions December 13, 2018. © Copyright, October 
1986. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Adenosine
AHFS 24:04.04.24

Products
Adenosine is available as a 3-mg/mL solution with sodium chlo-
ride 9 mg/mL in 2- and 4-mL disposable syringes and single-use 
vials for rapid intravenous bolus injection only.2991 2993  Adenosine 
is also available as a 3-mg/mL solution in single-use vials with 
sodium chloride 9 mg/mL in 20- and 30-mL vials for intravenous 
infusion only.2992 

pH
From 4.5 to 7.5.2991 2992 2993 

Trade Name(s)
Adenocard IV, Adenoscan

Administration
Adenosine injections are administered intravenously.2991 2992 2993  
Adenosine for rapid intravenous bolus injection only is adminis-
tered by the peripheral intravenous route directly into a vein or 
into an intravenous line close to the patient and is followed by 
a rapid sodium chloride 0.9% flush.2991 2993  Adenosine for intra-
venous infusion only is administered by continuous peripheral 
intravenous infusion over 6 minutes.2992 

Stability
Intact containers of adenosine injection should be stored at 
controlled room temperature.2991 2992 2993  The drug should not be 
refrigerated due to the possibility of crystallization.2991 2992 2993  If 
crystallization occurs, let the solution warm to room tempera-
ture to dissolve the crystals.2991 2992 2993  The solution must be 
clear prior to administration.2991 2992 2993 

Adenosine 6 mcg/mL in sodium chloride 0.9% was packaged 
in 5-mL glass ampuls. Based on analysis of high-temperature- 

accelerated decomposition, it was projected that the drug solu-
tion would be stable for at least 5 years at 4 and 25°C.2115 

Adenosine 2 mg/mL in sodium chloride 0.9% was packaged 
in glass vials and stored for 6 months at temperatures ranging 
from 4 to 72°C. Analysis found no loss of adenosine in samples 
stored at 4, 22, and 37°C.2277 

Adenosine 80 mg/L and 330 mg/L in cardioplegia solu-
tions having high (100 mmol/L) and low (30 mmol/L) concen-
trations of potassium was stored at 4 and 23°C. The solutions 
also contained tromethamine (THAM) 12 mmol/L, magnesium 
sulfate 9 mmol/L, dextrose 250 mmol/L, and citrate-phos-
phate-dextrose-adenine solution 20 mL/L. No adenosine loss 
occurred after 14 days of storage in either solution.2402 

Syringes
Undiluted adenosine (Fujisawa) 3 mg/mL was packaged as 25 
mL in 60-mL polypropylene syringes (Becton Dickinson) and 
sealed with polyolefin tip caps (Sherwood Medical). The syringes 
were stored at 25, 5, and −15°C. The solutions remained visu-
ally clear, and analysis showed no loss of adenosine in 7 days at 
25°C, 14 days at 5°C, and 28 days at −15°C. The drug’s stability 
in glass vials was essentially identical under the same condi-
tions.2114 

Adenosine (Fujisawa) diluted to 0.75 mg/mL with several 
infusion solutions was packaged as 25 mL in 60-mL poly-
propylene syringes (Becton Dickinson) and sealed with 
polyolefin tip caps (Sherwood Medical). The syringes were 
stored at 25, 5, and −15°C. The solutions remained visually 
clear, and analysis showed no loss of adenosine in 14 days 
for dextrose 5% in Ringer’s injection, lactated and Ringer’s 
injection, lactated and 16 days for dextrose 5% and sodium  
chloride 0.9%.2114 

DOI: 10.37573/9781585286850.006

Compatibility Information
Solution Compatibility

Adenosine

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s 
injection, lactated

BAa FUJ 750 mg Visually compatible with no loss in 14 days at 25, 5, and −15°C 2114 C

Dextrose 5% BAa FUJ 750 mg Visually compatible with no loss in 16 days at 25, 5, and −15°C 2114 C

Dextrose 5% BRNb APP 10 and 50 mg Physically compatible with little to no loss in 14 days at 20 to 
25°C and 2 to 8°C

2971 C

Dextrose 5% HOSa BV 50, 100, and 220 mg Visually compatible with little to no loss in 14 days at 23 to 
25°C and 2 to 8°C

2989, 
2990 

C

Ringer’s injection, 
lactated

BAa FUJ 750 mg Visually compatible with no loss in 14 days at 25, 5, and −15°C 2114 C

Sodium chloride 0.9% BAa FUJ 750 mg Visually compatible with no loss in 16 days at 25, 5, and −15°C 2114 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% BRNb APP 10 and 50 mg Physically compatible with no loss in 14 days at 20 to 25°C 
and 2 to 8°C

2971 C

Sodium chloride 0.9% HOSa BV 50, 100, and 220 mg Visually compatible with little to no loss in 14 days at 23 to 
25°C and 2 to 8°C

2989, 
2990 

C

Sodium chloride 0.9% BAa TE 2 g Physically compatible with little to no loss in 14 days at 20 to 
25°C and 2 to 8°C

3561, 
3562 

C

Sodium chloride 0.9% BAc TE 2 g Physically compatible with little to no loss in 14 days at 20 to 
25°C and 2 to 8°C

3561, 
3562 

C

a Tested in PVC containers.

b Tested in polypropylene-polyethylene copolymer PAB bags.

c Tested in polyolefin containers.

Y-Site Injection Compatibility (1:1 Mixture)

Adenosine

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Abciximab LI 36 mcg/mLa FUJ 3 mg/mL Visually compatible for 12 hr at 23°C 2374 C

a Tested in PVC containers.

Selected Revisions July 1, 2020. © Copyright, October 2000. 
American Society of Health-System Pharmacists, Inc.

Solution Compatibility (Cont.)
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Albumin Human
AHFS 16:00

Products
Albumin human is available in 20-, 50-, and 100-mL vials as 
a 25% aqueous solution. Each 100 mL of solution contains 25 
g of serum albumin. Albumin human is also available as a 5% 
aqueous solution in 50-, 250-, 500-, and 1000-mL sizes. The 
products also contain sodium carbonate, sodium bicarbonate, 
sodium hydroxide, and/or acetic acid to adjust the pH.1(1/05) 4 The 
products are heat-treated for inactivation of hepatitis viruses. 
Sodium caprylate and sodium N-acetyltryptophanate are added 
to the products as stabilizers to prevent denaturation during 
the heat treatment. Low aluminum-containing albumin human 
products contain less than 200 mcg/L of aluminum.1(1/05) 

pH
From 6.4 to 7.4.1(1/05) 4 

Sodium Content
From 130 to 160 mEq/L.1(1/05) 4 

Trade Name(s)
Albuminar, Albutein, Albumarc, Buminate, Plasbumin

Administration
Albumin human is administered intravenously either undiluted 
or diluted in an intravenous infusion solution having sufficient 
osmolality to be safely administered.1(1/05) 4 

CAUTION—Substantial reduction in tonicity, creating 
the potential for fatal hemolysis and acute renal failure, 
may result from the use of sterile water as a diluent. The 
hemolysis and acute renal failure that result from the use 
of a sufficient volume of sterile water as a diluent may be 
life-threatening.4 1942 2072 2073 

Stability
Albumin human has been variously described as clear amber 
to deep orange-brown and as a transparent or slightly opal-
escent pale straw to dark brown solution. The solution 
should not be used if it is turbid or contains a deposit. Since 
it contains no preservative, the manufacturer recommends 
use within 4 hours after opening the vial. The expiration date 
is 5 years after issue from the manufacturer if the labeling 
recommends storage between 2 and 8 or 10°C, or not more 
than 3 years after issue from the manufacturer if the labeling 
recommends storage at temperatures not greater than 30 or 
37°C.4 

The addition of albumin human to parenteral nutrition 
solutions has resulted in occlusion of filters at concentrations 
ranging from over 25 g/L to 10.8 g/L.854 1634 

Freezing Solutions
Freezing the albumin human solutions may damage the 
container and result in contamination.4 

Compatibility Information
Solution Compatibility

Albumin human

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in half-strength Ringer’s injection AB 5 g Physically compatible 3 C

Dextrose 5% in Ringer’s injection AB 5 g Physically compatible 3 C

Dextrose 2.5% in Ringer’s injection, lactated AB 5 g Physically compatible 3 C

Dextrose 5% in half-strength Ringer’s injection, lactated AB 5 g Physically compatible 3 C

Dextrose 5% in Ringer’s injection, lactated AB 5 g Physically compatible 3 C

Dextrose 10% in Ringer’s injection, lactated AB 5 g Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.45% AB 5 g Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.9% AB 5 g Physically compatible 3 C

Dextrose 5% in sodium chloride 0.225% AB 5 g Physically compatible 3 C

Dextrose 5% in sodium chloride 0.45% AB 5 g Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% AB 5 g Physically compatible 3 C

Dextrose 10% in sodium chloride 0.9% AB 5 g Physically compatible 3 C

DOI: 10.37573/9781585286850.007
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% AB 5 g Physically compatible 3 C

Dextrose 5% AB 5 g Physically compatible 3 C

Dextrose 10% AB 5 g Physically compatible 3 C

Ionosol B in dextrose 5% AB 5 g Physically compatible 3 C

Ionosol MB in dextrose 5% AB 5 g Physically compatible 3 C

Ringer’s injection AB 5 g Physically compatible 3 C

Ringer’s injection, lactated AB 5 g Physically compatible 3 C

Sodium chloride 0.45% AB 5 g Physically compatible 3 C

Sodium chloride 0.9% AB 5 g Physically compatible 3 C

Sodium lactate 1⁄6 M AB 5 g Physically compatible 3 C

TNA #232a 9.5 g Microscopically observed emulsion disrup-
tion found with increased fat globule size 
in 48 hr at room temperature

2267 ?

TNA #233a 9.5 g Visually apparent emulsion disruption 
with creaming in 4 hr at room tempera-
ture. Increased disruption attributed to 
the added effect of calcium and magne-
sium ions

2267 I

TNA #234a 18.2 g Creaming and free oil formation visually 
observed in 24 hr at room temperature

2267 I

TNA #235a 18.2 g Visually apparent emulsion disruption 
with creaming and free oil formation in 4 
hr at room temperature. Increased disrup-
tion attributed to the added effect of 
calcium and magnesium ions

2267 I

a Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture.

Additive Compatibility

Albumin human

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Verapamil HCl KN 80 mg ARC 25 g D5W, NS Cloudiness develops within 8 hr 764 I

Y-Site Injection Compatibility (1:1 Mixture)

Albumin human

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Blinatumomab AMG 0.125 mcg/mLb LFB 100 mg/mL Persistent particulate formation when blinatu-
momab is added to albumin; haze transiently 
appeared when order of mixing was reversed

3405, 3417 I

Blinatumomab AMG 0.375 mcg/mLb LFB 100 mg/mL Persistent particulate formation when blinatum-
omab is added to albumin; not observed when 
order of mixing was reversed

3405, 3417 ?

Ceftolozane 
sulfate–tazo-
bactam sodium

CUB 10 mg/mLc d KED 250 mg/mL Measured turbidity increases immediately 3262 I

Solution Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cloxacillin 
sodium

SMX 100 mg/mL BEH 250 mg/mL Physically compatible for up to 4 hr at room 
temperature

3245 C

Defibrotide 
sodium

JAZ 8 mg/mLb LFB 200 mg/mL Visually compatible for 4 hr at room temperature 3149 C

Diltiazem HCl MMD 5 mg/mL AR, AT 5 and 25% Visually compatible 1807 C

Eravacycline 
dihydrochloride

TET 0.6 mg/mLb BXT 250 mg/mL Measured turbidity increased immediately 3532 I

Esmolol HCl MYL 10 mg/mL OCT 250 mg/mL Physically compatible for 1 hr at 23°C 3533 C

Fat emulsion, 
intravenous

20% 20% Immediate emulsion destabilization 2267 I

Isavuconazo-
nium sulfate

ASP 1.5 mg/mLc CBH 250 mg/mL Measured turbidity increases immediately 3263 I

Labetalol HCl HOS 5 mg/mL OCT 250 mg/mL Measured turbidity increased 3533 I

Lorazepam WY 0.33 mg/mLb 200 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Meropenem 50 mg/mL CBH 250 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Meropenem–
vaborbactam

TMC 8 mg/mLb e BXT 250 mg/mL Measured turbidity increases immediately 3380 I

Metoprolol 
tartrate

HOS 0.4 mg/mLb OCT 250 mg/mL Physically compatible for 1 hr at 23°C 3533 C

Micafungin 
sodium

ASP 1.5 mg/mLb ZLB 25% Immediate increase in measured haze 2683 I

Midazolam HCl RC 5 mg/mL 200 mg/mL White precipitate forms immediately 1855 I

Plazomicin 
sulfate

ACH 24 mg/mLc BXT 250 mg/mL Measured turbidity increases immediately 3432 I

Tedizolid  
phosphate

CUB 0.8 mg/mLb CBH 250 mg/mL Measured turbidity increases immediately 3244 I

Vancomycin 
HCl

20 mg/mLa 0.1 and 1%b Heavy turbidity forms immediately and precipitate 
develops subsequently

1701 I

Verapamil HCl LY 0.2 mg/mLa HY 250 mg/mLa Slight haze in 1 hr 1316 I

Verapamil HCl LY 0.2 mg/mLb HY 250 mg/mLb Slight haze in 3 hr 1316 I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

e Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Aldesleukin
AHFS 10:00

Interleukin-2 

Products
Aldesleukin is available in single-use vials containing 22 million 
international units (1.3 mg of protein). When reconstituted 
with 1.2 mL of sterile water for injection, each mL contains 
aldesleukin 18 million international units (1.1 mg) along with 
mannitol 50 mg, sodium dodecyl sulfate 0.18 mg, monobasic 
sodium phosphate 0.17 mg, and dibasic sodium phosphate 0.89 
mg. During reconstitution, the sterile water for injection should 
be directed at the vial’s sides. Swirl the contents gently to cause 
dissolution and avoid excess foaming. Do not shake the vial. Do 
not use bacteriostatic water for injection.1(10/08) 

Units
The biological potency of aldesleukin is determined by the 
lymphocyte proliferation bioassay and is expressed in interna-
tional units (“I.U.”). Aldesleukin 18 million international units 
equals 1.1 mg of protein.1(10/08) During the development of aldes-
leukin, various unit systems were employed. However, the inter-
national unit is now the standard measure of its activity.

pH
The reconstituted product has a pH of 7.2 to 7.8.1(10/08) 

Trade Name(s)
Proleukin

Administration
Aldesleukin is administered intravenously; the reconstituted 
solution should be diluted in 50 mL of dextrose 5% and infused 
over 15 minutes. Inline filters should not be used.1(10/08) 4 The 
drug should be diluted within the concentration range of 30 to 
70 mcg/mL for administration. Concentrations of aldesleukin 
below 30 mcg/mL and above 70 mcg/mL have shown increased 
variability in drug delivery. Dilution and drug delivery outside 
this concentration range should be avoided.1(10/08) 

If aldesleukin concentrations less than 30 mcg/mL are neces-
sary for short-term intravenous infusion of 15 minutes, the 
manufacturer recommends diluting the dose in dextrose 5% 
that contains albumin human 0.1% to prevent variability in the 
stability and bioactivity of the drug.4 1890 

Stability
Aldesleukin is a white to off-white powder; it becomes a color-
less to slightly yellow liquid when reconstituted.1(10/08) 

Intact vials should be stored under refrigeration and protected 
from light.1(10/08) However, aldesleukin in intact vials is stable for 
at least 2 months at controlled room temperature.1890 The recon-
stituted solution, as well as dilutions in infusion solutions for 
intravenous administration, should also be stored under refriger-
ation and protected from freezing. Intravenous infusions should 
be brought to room temperature before administration.1(10/08) 

The manufacturer indicates that reconstituted and diluted 
aldesleukin is stable for 48 hours when stored at room tempera-
ture or under refrigeration. Refrigeration is recommended 
because the product contains no antibacterial preservative.1(10/08) 

Syringes
Aldesleukin (Cetus), reconstituted according to label directions, 
was evaluated for stability when stored in 1-mL plastic syringes 
(Becton Dickinson). One- and 0.5-mL aliquots were drawn into 
these syringes and refrigerated for 5 days. The product was 
physically stable and retained activity by biological analysis (cell 
proliferation assay) throughout the study period.1821 

Reconstituted aldesleukin diluted to a concentration of 220 
mcg/mL with dextrose 5% was repackaged aseptically as 1 mL 
drawn into tuberculin syringes and stored under refrigeration at 
2 to 8°C. The drug was found to be stable for the 14-day study 
period.1890 

Ambulatory Pumps
For continuous intravenous infusion of aldesleukin in concen-
trations of 70 mcg/mL or less via an ambulatory pump at the 
accompanying higher temperature of near 32°C, the dose 
should be diluted in dextrose 5% to which albumin human at a 
concentration of 0.1% has been added to maintain aldesleukin 
stability.1890 The albumin human helps keep aldesleukin in its 
microaggregate state and helps decrease sorption to surfaces, 
especially at concentrations below 10 mcg/mL.4 In the absence 
of albumin human, visually observed precipitation and loss of 
aldesleukin activity has been found. At concentrations greater 
than 70 and less than 100 mcg/mL at 32°C, aldesleukin is 
unstable whether albumin human is present or not.1890 

Aldesleukin (Cetus) 5 to 500 mcg/mL in dextrose 5% was 
evaluated for stability in polyvinyl chloride (PVC) containers 
during simulated administration from pumps (CADD-1, Phar-
macia Deltec). At 100 to 500 mcg/mL, aldesleukin was stable 
for 6 days at 32°C and remained visually clear throughout 
the study period. At concentrations of 5 and 40 mcg/mL, 
however, albumin human 0.1% was necessary to maintain phys-
ical stability. The aldesleukin solutions with albumin human 
remained clear and remained active for 6 days at 32°C. Without 
albumin human, precipitation occurred within a few hours.1821 

Sorption
Aldesleukin in low concentrations, particularly less than 10 
mcg/mL, undergoes sorption to surfaces such as plastic bags, 
tubing, and administration devices. Addition of 0.1% albumin 
human to the solution decreases the extent of sorption.4 Both 
glass and PVC containers have been used to infuse aldesleukin 
with comparable clinical results. However, drug delivery may be 
more consistent with PVC containers.1(10/08) 4 

Filtration
Inline filters should not be used for aldesleukin.1(10/08) 4 

DOI: 10.37573/9781585286850.008



AsHP inJeCTABle dRuG inFORMATiOn Aldesleukin 21

Compatibility Information
Solution Compatibility

Aldesleukin

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% Recommended for dilution of aldesleukin 1(10/08) C

Sodium chloride 0.9% Increased aggregation occurs 1(10/08) I

Y-Site Injection Compatibility (1:1 Mixture)

Aldesleukin

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amphotericin B SQ 1.6 mg/mLa CHI 33,800 I.U./mLa Visually compatible for 2 hr 1857 C

Calcium gluconate LY 100 mg/mL CHI 33,800 I.U./mLa Visually compatible with little or no loss 
of aldesleukin activity

1857 C

Diphenhydramine HCl SCN 50 mg/mL CHI 33,800 I.U./mLa Visually compatible for 2 hr 1857 C

Dopamine HCl ES 1.6 mg/mLa CHI 33,800 I.U./mLa Visually compatible with little or no loss 
of aldesleukin activity

1857 C

Dopamine HCl CHI c Unacceptable loss of aldesleukin activity 1890 I

Fluconazole RR 2 mg/mLa CHI 33,800 I.U./mLa Visually compatible with little or no loss 
of aldesleukin activity

1857 C

Fluorouracil CHI c Unacceptable loss of aldesleukin activity 1890 I

Foscarnet sodium AST 24 mg/mL CHI 33,800 I.U./mLa Visually compatible with little or no loss 
of aldesleukin activity

1857 C

Ganciclovir sodium SY 10 mg/mLa CHI 33,800 I.U./mLa Aldesleukin bioactivity inhibited 1857 I

Heparin sodium BA 100 units/mL CHI 33,800 I.U./mLa Visually compatible with little or no loss 
of aldesleukin activity

1857 C

Heparin sodium CHI c Visually compatible but aldesleukin 
activity was variable depending on rate 
of delivery. Heparin not tested

1890 ?

Lorazepam WY 2 mg/mL CHI 33,800 I.U./mLa Globules form immediately 1857 I

Magnesium sulfate LY 20 mg/mLa CHI 33,800 I.U./mLa Visually compatible with little or no loss 
of aldesleukin activity

1857 C

Metoclopramide HCl DU 5 mg/mL CHI 33,800 I.U./mLa Visually compatible with little or no loss 
of aldesleukin activity

1857 C

Ondansetron HCl GL 0.7 mg/mLa CHI 33,800 I.U./mLa Visually compatible with little or no loss 
of aldesleukin activity

1857 C

Ondansetron HCl GL CHI 5 to 40 mcg/mLc Visually compatible. Aldesleukin activity 
retained if each drug infused at a similar 
rate. Ondansetron not tested

1890 C

Pentamidine isethio-
nate

FUJ 6 mg/mLa CHI 33,800 I.U./mLa Aldesleukin bioactivity inhibited 1857 I

Potassium chloride AB 0.2 mEq/mL CHI 33,800 I.U./mLa Visually compatible with little or no loss 
of aldesleukin activity

1857 C

Potassium chloride CHI c Loss of aldesleukin activity 1890 I



22 Aldesleukin AsHP inJeCTABle dRuG inFORMATiOn

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Prochlorperazine 
edisylate

SKB 5 mg/mL CHI 33,800 I.U./mLa Aldesleukin bioactivity inhibited 1857 I

Promethazine HCl ES 25 mg/mL CHI 33,800 I.U./mLa Aldesleukin bioactivity inhibited 1857 I

Ranitidine HCl AB 1 mg/mLb CHI 33,800 I.U./mLa Visually compatible with little or no loss 
of aldesleukin activity

1857 C

Trimethoprim–sulfame-
thoxazole

BW 1.6 mg/mLa d CHI 33,800 I.U./mLa Visually compatible with little or no loss 
of aldesleukin activity

1857 C

Vancomycin HCl CHI c Visually compatible. Aldesleukin activity 
retained. Vancomycin not tested

1890 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.45%.

c Tested in D5W with 0.1% human serum albumin.

d Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

Selected Revisions June 1, 2019. © Copyright, October 1994. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Alfentanil Hydrochloride
AHFS 28:08.08

Products
Alfentanil hydrochloride is available at a concentration equiv-
alent to alfentanil base 500 mcg/mL with sodium chloride for 
isotonicity in 2-, 5-, 10-, and 20-mL ampuls.1(10/06) 

pH
From 4 to 6.1(10/06) 

Osmolality
Alfentanil hydrochloride injection is isotonic.1(10/06) 

Trade Name(s)
Alfenta

Administration
Alfentanil hydrochloride is administered by intravenous injec-
tion or infusion. For infusion, dilution to 25 to 80 mcg/mL in a 
compatible solution has been utilized.1(10/06) 

Stability
Alfentanil hydrochloride injection is stable at controlled room 
temperature when protected from light.1(10/06) 

Syringes
Alfentanil hydrochloride (Janssen) 0.5 mg/mL in dextrose 5% was 
packaged in 20-mL polypropylene syringes (Becton Dickinson) 
and stored at 20°C exposed to light and at 8°C for 16 weeks. The 
solutions were visually clear and colorless throughout the study. 
No loss of alfentanil hydrochloride occurred and no leached 
substances from the plastic syringes appeared.2191 

Alfentanil hydrochloride (Janssen) 0.167 mg/mL in sodium chlo-
ride 0.9% in polypropylene syringes (Sherwood) was physically 
stable and exhibited little loss in 24 hours stored at 4 and 23°C.2191 

Sorption
Alfentanil hydrochloride (Janssen) (concentration unspecified) 
was found to be compatible with polyethylene, polypropylene, 
and polyvinyl chloride (PVC).2468 

DOI: 10.37573/9781585286850.009

Compatibility Information
Solution Compatibility

Alfentanil HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium chloride 0.9% 25 to 80 mg Physically and chemically stable 1(10/06) C

Dextrose 5% 25 to 80 mg Physically and chemically stable 1(10/06) C

Ringer’s injection, lactated 25 to 80 mg Physically and chemically stable 1(10/06) C

Sodium chloride 0.9% 25 to 80 mg Physically and chemically stable 1(10/06) C

Drugs in Syringe Compatibility

Alfentanil HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Atracurium besylate BW 10 mg/mL 0.5 mg/mL Physically compatible and atracurium stable for  
24 hr at 5 and 30°C

1694 C

Midazolam HCl RC 0.2 mg/mLa JN 0.5 mg/mL Visually compatible. 8% midazolam and 2% alfent-
anil loss in 3 weeks at 20°C in light. No alfentanil loss 
and 7% midazolam loss in 4 weeks at 6°C in dark

2133 C

Morphine sulfate DB 0.8 mg/mLa ASZ 55 mcg/mLa No loss of either drug in 182 days at room tempera-
ture or refrigerated

2527 C

Ondansetron HCl GW 1.33 mg/mLa JN 0.167 mg/mLa Physically compatible. Little loss of either drug in  
24 hr at 4 or 23°C

2199 C

a Diluted with sodium chloride 0.9%.
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Y-Site Injection Compatibility (1:1 Mixture)

Alfentanil HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Bivalirudin TMC 5 mg/mLa TAY 0.125 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetrasodium TMC 1 mg/mLb 0.5 mg/mL Physically compatible for 4 hr 3243 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa JN 0.125 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Dexmedetomidine HCl AB 4 mcg/mLb TAY 0.5 mg/mL Physically compatible for 4 hr at 23°C 2383 C

Etomidate AB 2 mg/mL JN 0.5 mg/mL Visually compatible for 7 days at 25°C 1801 C

Fenoldopam mesylate AB 80 mcg/mLb TAY 0.5 mg/mL Physically compatible for 4 hr at 23°C 2467 C

Hetastarch in lactated 
electrolyte

AB 6% TAY 0.125 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Linezolid PHU 2 mg/mL TAY 0.5 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Propofol ZENc 10 mg/mL JN 0.5 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Remifentanil HCl GW 0.025 and 0.25 mg/mLb JN 0.125 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Test performed using the formulation WITH edetate disodium.

Selected Revisions January 31, 2020. © Copyright, October 1996. 
American Society of Health-System Pharmacists, Inc.
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Allopurinol Sodium
AHFS 92:16

Products
Allopurinol sodium is available in single-use vials containing the 
equivalent of 500 mg of allopurinol in lyophilized form. Reconstitute 
with 25 mL of sterile water for injection to yield an almost colorless 
concentrated solution that is clear to slightly opalescent.1(8/05) 

pH
From 11.1 to 11.8.4 

Trade Name(s)
Aloprim

Administration
The reconstituted solution must be diluted for use in sodium 
chloride 0.9% or dextrose 5% to a final concentration of no 

greater than 6 mg/mL. The diluted infusion is given as a single 
infusion daily or in equally divided infusions at 6-, 8-, or 12-hour 
intervals. The rate of infusion depends on the volume to be 
infused.1(8/05) 

Stability
Allopurinol sodium is supplied as a white lyophilized powder. 
The intact vials should be stored at controlled room tempera-
ture. Administration should begin within 10 hours of reconsti-
tution. The reconstituted solution and diluted infusion solution 
should not be refrigerated.1(8/05) 

DOI: 10.37573/9781585286850.010

Compatibility Information
Y-Site Injection Compatibility (1:1 Mixture)

Allopurinol sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 7 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amikacin sulfate BR 5 mg/mLb BW 3 mg/mLb Crystals and flakes form within 1 hr 1686 I

Aminophylline AB 2.5 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amphotericin B SQ 0.6 mg/mLa b BW 3 mg/mLb Amphotericin B haze lost immediately 1686 I

Aztreonam SQ 40 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Bleomycin sulfate BR 1 unit/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Bumetanide RC 0.04 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Buprenorphine HCl RKC 0.04 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Butorphanol tartrate BR 0.04 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Calcium gluconate AMR 40 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Carboplatin BR 5 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Carmustine BR 1.5 mg/mLb BW 3 mg/mLb Gas evolves immediately 1686 I

Cefazolin sodium GEM 20 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Cefotaxime sodium HO 20 mg/mLb BW 3 mg/mLb Tiny particles form immediately 1686 I

Cefotetan disodium STU 20 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Ceftazidime LI 40 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Ceftriaxone sodium RC 20 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Cefuroxime sodium GL 20 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Chlorpromazine HCl RU 2 mg/mLb BW 3 mg/mLb White precipitate forms immediately 1686 I



26 ALLOPURINOL SODIUM ASHP INJECTABLE DRUG INFORMATION

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cisplatin BR 1 mg/mL BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Clindamycin phosphate AB 10 mg/mLb BW 3 mg/mLb Tiny particles form immediately and 
become more numerous over 4 hr

1686 I

Cyclophosphamide MJ 10 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Cytarabine SCN 50 mg/mL BW 3 mg/mLb Tiny particles form within 4 hr 1686 I

Dacarbazine MI 4 mg/mLb BW 3 mg/mLb Small particles form within 1 hr and 
become large pink pellets in 24 hr

1686 I

Dactinomycin MSD 0.01 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Daunorubicin HCl WY 1 mg/mLb BW 3 mg/mLb Reddish-purple color and haze form 
immediately. Reddish-brown particles 
form within 1 hr

1686 I

Dexamethasone sodium phosphate LY 1 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Diphenhydramine HCl PD 2 mg/mLb BW 3 mg/mLb White precipitate forms immediately 1686 I

Doxorubicin HCl CET 2 mg/mL BW 3 mg/mLb Immediate dark red color and haze. 
Reddish-brown particles within 1 hr

1686 I

Doxorubicin HCl liposomal SEQ 0.4 mg/mLa BW 3 mg/mL Physically compatible for 4 hr at 23°C 2087 C

Doxycycline hyclate ES 1 mg/mLb BW 3 mg/mLb Immediate brown particles. Hazy brown 
solution with precipitate in 4 hr

1686 I

Droperidol JN 0.4 mg/mLb BW 3 mg/mLb Immediate turbidity with particles 1686 I

Enalaprilat MSD 0.1 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Etoposide BR 0.4 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Famotidine MSD 2 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Filgrastim AMG 30 mcg/mLa BW 3 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Floxuridine RC 3 mg/mLb BW 3 mg/mLb Tiny particles form in 1 to 4 hr 1686 I

Fluconazole RR 2 mg/mL BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Fludarabine phosphate BX 1 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Fluorouracil RC 16 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Furosemide ES 3 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Gallium nitrate FUJ 0.4 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Ganciclovir sodium SY 20 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Gentamicin sulfate ES 5 mg/mLb BW 3 mg/mLb Hazy solution with crystals forms in 1 hr 1686 I

Granisetron HCl SKB 0.05 mg/mLa BW 3 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Haloperidol lactate MN 0.2 mg/mLb BW 3 mg/mLb Immediate turbidity. Crystals in 1 hr 1686 I

Heparin sodium ES 100 units/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Hydrocortisone sodium succinate UP 1 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Hydromorphone HCl KN 0.5 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Hydroxyzine HCl ES 4 mg/mLb BW 3 mg/mLb Immediate turbidity and precipitate 1686 I

Idarubicin HCl AD 0.5 mg/mLb BW 3 mg/mLb Immediate reddish-purple color. Particles 
in 1 hr. Total color loss in 24 hr

1686 I

Ifosfamide MJ 25 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Imipenem–cilastatin sodium MSD 10 mg/mLb e BW 3 mg/mLb Haze and particles form in 1 hr 1686 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Lorazepam WY 0.1 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Mannitol BA 15% BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Mechlorethamine HCl MSD 1 mg/mL BW 3 mg/mLb Haze and small particles form immedi-
ately. Numerous large particles in 4 hr

1686 I

Meperidine HCl WY 4 mg/mLb BW 3 mg/mLb Tiny particles form immediately and 
increase in number over 4 hr

1686 I

Mesna MJ 10 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Methotrexate sodium LE 15 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Methylprednisolone sodium  
succinate

AB 5 mg/mLb BW 3 mg/mLb Haze forms in 1 hr with white precipitate 
in 24 hr

1686 I

Metoclopramide HCl DU 5 mg/mL BW 3 mg/mLb Heavy white precipitate forms immediately 1686 I

Metronidazole BA 5 mg/mL BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Mitoxantrone HCl LE 0.5 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Morphine sulfate WI 1 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Nalbuphine HCl DU 10 mg/mL BW 3 mg/mLb Particles in 1 hr. Crystals in 4 hr 1686 I

Ondansetron HCl GL 1 mg/mLb BW 3 mg/mLb Immediate turbidity becoming precipitate 1686 I

Potassium chloride AB 0.1 mEq/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Prochlorperazine edisylate SKB 0.5 mg/mLb BW 3 mg/mLb Heavy turbidity forms immediately 1686 I

Promethazine HCl WY 2 mg/mLb BW 3 mg/mLb Immediate turbidity. Particles in 4 hr 1686 I

Ranitidine HCl GL 2 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Sodium bicarbonate AB 1 mEq/mL BW 3 mg/mLb Small and large crystals form in 1 hr 1686 I

Streptozocin UP 40 mg/mLb BW 3 mg/mLb Haze and small particles in 1 hr 1686 I

Teniposide BR 0.1 mg/mLa BW 3 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa LEc 1 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Tobramycin sulfate LI 5 mg/mLb BW 3 mg/mLb Haze and crystals form in 1 hr 1686 I

Trimethoprim–sulfamethoxazole ES 0.8 mg/mLb d BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Vancomycin HCl LY 10 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Vinblastine sulfate LI 0.12 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Vincristine sulfate LI 0.05 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Vinorelbine tartrate BW 1 mg/mLb BW 3 mg/mLb Immediate white precipitate 1686 I

Zidovudine BW 4 mg/mLb BW 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Powder fill formulation tested.

d Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

e Not specified whether concentration refers to single component or combined components.

Selected Revisions December 13, 2018. © Copyright, October 
2000. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Alprostadil
AHFS 24:12.92

Products
Alprostadil for intravenous use is available as a 500-mcg/mL 
concentrate in dehydrated alcohol packaged in ampuls and vials. 
The concentrate must be diluted in a compatible infusion solu-
tion for use.1(1/05) 

Administration
For continuous intravenous or intra-arterial infusion in neonates, 
alprostadil concentrate is diluted by adding 500 mcg (one vial 
of concentrate) to 25, 50, 100, or 250 mL of dextrose 5% or 
sodium chloride 0.9% to yield 20, 10, 5, or 2 mcg/mL, respec-
tively. The diluted solution is administered using a controlled 
infusion device.1(1/05) 

Stability
Intact containers of alprostadil concentrate should be stored 
under refrigeration. Alprostadil concentrate diluted for infu-
sion is stable for up to 24 hours in the infusion solution.1(1/05) 

Alprostadil is reported not to be subjected to increased degra-
dation due to ambient light exposure.2639 

Undiluted alprostadil concentrate may interact with plastic 
volumetric infusion chambers changing their appearance and 
resulting in a hazy solution. Consequently, the infusion solution 
should be added to the volumetric chamber first with the alpros-
tadil concentrate added into the solution avoiding contact with 
the chamber walls.1(1/05) 

pH Effects
Alprostadil is more stable at acidic pH values compared to 
neutral and especially alkaline pH. The pH of maximum stability 
has been reported to be pH 3.2639 

Syringes
Alprostadil 500 mcg/mL undiluted and also diluted with sodium 
chloride 0.9% to concentrations near 250 and 125 mcg/mL was 
packaged in 1-mL polypropylene syringes (Becton Dickinson). After 
30 days stored at 4°C, 5% or less alprostadil loss occurred.2602 

DOI: 10.37573/9781585286850.011

Compatibility Information
Drugs in Syringe Compatibility

Alprostadil

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Caffeine citrate 20 mg/1 mL UP 0.5 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Pantoprazole sodium a 4 mg/1 mL 0.5 mg/1 mL Clear solution 2574 C

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Alprostadil

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ampicillin sodium SQ 100 mg/mLb BED 7.5 mcg/mLd Visually compatible for 1 hr 2746 C

Cefazolin sodium LI 100 mg/mLb BED 7.5 mcg/mLd e Visually compatible for 1 hr 2746 C

Cefotaxime sodium HO 100 mg/mLb BED 7.5 mcg/mLd e Visually compatible for 1 hr 2746 C

Chlorothiazide sodium ME 25 mg/mLb BED 7.5 mcg/mLd Visually compatible for 1 hr 2746 C

Dobutamine HCl AB 3 mg/mLb BED 7.5 mcg/mLd e Visually compatible for 1 hr 2746 C

Dopamine HCl AB 3 mg/mLb BED 7.5 mcg/mLd e Visually compatible for 1 hr 2746 C

Fentanyl citrate JN 10 mcg/mLb BED 7.5 mcg/mLd e Visually compatible for 1 hr 2746 C

Gentamicin sulfate ES 1 mg/mLb BED 7.5 mcg/mLd e Visually compatible for 1 hr 2746 C

Levofloxacin OMN 5 mg/mLa UP 0.5 mg/mL Precipitate forms 2233 I

Methylprednisolone 
sodium succinate

PH 40 mg/mLb BED 7.5 mcg/mLd e Visually compatible for 1 hr 2746 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Sodium nitroprusside RC 0.3, 1.2, 3 mg/mLa UP 2 mcg/mLa Visually compatible for 48 hr at 
24°C protected from light

2357 C

Sodium nitroprusside RC 0.3, 1.2, 3 mg/mLa UP 10 mcg/mLa Visually compatible for 48 hr at 
24°C protected from light

2357 C

Tobramycin sulfate LI 1 mg/mLb BED 7.5 mcg/mLd e Visually compatible for 1 hr 2746 C

TPN #274c BED 15 mcg/mLa Visually compatible for 1 hr 2746 C

Vancomycin HCl LI 5 mg/mLb BED 7.5 mcg/mLd e Visually compatible for 1 hr 2746 C

Vecuronium bromide OR 1 mg/mLb BED 7.5 mcg/mLd e Visually compatible for 1 hr 2746 C

a Tested in dextrose 5%.

b Tested in either dextrose 5% or in sodium chloride 0.9%, but the report did not specify which solution.

c Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

d Tested in a 1:1 mixture of (1) dextrose 5% and dextrose 5% in sodium chloride 0.45% with and without potassium chloride 20 mEq/L and also in (2) dextrose 10% in sodium 
chloride 0.45% with and without potassium chloride 20 mEq/L.

e Tested in a 1:1 mixture of dextrose 5% and TPN #274 (see Appendix).

Selected Revisions October 1, 2012. © Copyright, October 2004. 
American Society of Health- System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Alteplase
AHFS 20:12.20

t-PA

Products
Alteplase is available as a sterile lyophilized powder in 50- and 
100-mg vials. The products also contain l-arginine, phosphoric 
acid, and polysorbate 80.1(12/05) 

The pH may have been adjusted with phosphoric acid and/or 
sodium hydroxide. Intact 50-mg vials contain a vacuum, but the 
100-mg vials do not.1(12/05) 

The alteplase vials are accompanied by 50- and 100-mL 
vials of sterile water for injection for the 50- and 100-mg sizes, 
respectively. Alteplase should be reconstituted with sterile 
water for injection only; do not use solutions containing preser-
vatives. Use of the accompanying diluent results in a 1-mg/mL 
concentration. The manufacturer recommends use of a large 
bore needle to direct the stream into the lyophilized cake of the 
50-mg vials. For the 100-mg vials, the special transfer device 
should be used. The vials should be swirled gently—not shaken—
to dissolve the drug. Excessive agitation should be avoided. 
Although slight foaming may occur, the bubbles will dissipate 
after standing for several minutes.1(12/05) 

Cathflo Activase is available in alteplase 2.2-mg vials with 
l-arginine 77 mg, polysorbate 80 0.2 mg, and phosphoric acid 
to adjust pH. Reconstitute with 2.2 mL of sterile water for injec-
tion and gently swirl to yield a 1-mg/mL solution; do not shake. 
If slight foaming occurs, allow the solution to stand for a few 
minutes until the bubbles dissipate. Do not use bacteriostatic 
water for injection with a preservative as a diluent.1(12/05) 

Specific Activity
Alteplase is a purified glycoprotein with a specific activity of 
580,000 international units/mg. The 50-mg vial contains 29 
million international units, and the 100-mg vial contains 58 
million international units.1(12/05) 

pH
Approximately 7.3.1(12/05) 

Osmolality
The product has an osmolality of 215 mOsm/kg.1(12/05) 

Trade Name(s)
Activase

Administration
Alteplase is administered by intravenous infusion, directly after 
reconstitution to a 1-mg/mL concentration or diluted with an 
equal volume of sodium chloride 0.9% or dextrose 5% to a 
0.5-mg/mL concentration.1(12/05) 4 Dilution to a lower concentra-
tion may result in precipitation.4 1425 

Alteplase has been effective and well tolerated in catheter 
clearance.1(12/05) 2328 2329 2330 2446 2635 

Stability
Alteplase, an off-white lyophilized powder, becomes a colorless 
to pale yellow solution on reconstitution. Intact vials should 
be refrigerated or stored at room temperature with protection 
from extended exposure to light. The 50-mg vials should not 
be used unless a vacuum is present. Cathflo Activase should be 
stored under refrigeration.1(12/05) 

Because alteplase has no bacteriostat, the manufacturer 
recommends reconstitution immediately before use. However, 
the solution may be administered within 8 hours when stored at 
room temperature or under refrigeration.1(12/05) Exposure to light 
does not affect the potency of either reconstituted solutions of 
alteplase or dilutions in compatible infusion solutions.1(12/05) 4 

Alteplase is stated to be incompatible with the preservatives 
used in bacteriostatic water for injection because preservatives 
can interact with the alteplase molecule.4 Even so, alteplase was 
reconstituted with sterile water for injection and also bacte-
riostatic water for injection (benzyl alcohol 0.9%) to yield a 
1-mg/mL solution. The test solutions were stored at 37°C and 
remained clear and colorless. In vitro clot lysis testing found 
activity was retained for at least 7 days. The USP antimicrobial 
effectiveness test was performed as well. The samples reconsti-
tuted with sterile water failed the test while the samples recon-
stituted with bacteriostatic water for injection passed.2668 

pH Effects
Alteplase in solution is stable at pH 5 to 7.5.4 

Freezing Solutions
A 50-mg vial of alteplase (Genentech), reconstituted with 
sterile water for injection to a concentration of 1 mg/mL, was 
diluted with balanced saline solution to a final concentration 
of 250 mcg/mL. Then 0.3-mL (75 mcg) portions of the diluted 
solution were drawn into 1-mL tuberculin syringes and frozen 
at –70°C. Alteplase activity was retained for at least 1 year.2157 

However, others have objected to frozen storage of diluted 
alteplase solution. It was noted that the alteplase formula-
tion has been designed for optimal stability, and dilution to a 
concentration lower than 500 mcg/mL might adversely affect 
the drug's solubility by diluting the formulation’s solubilizing 
components. Furthermore, it was noted that the calcium or 
magnesium salts contained in some diluents might interact with 
the phosphates present in the alteplase formulation to form 
a precipitate. Indeed, precipitated protein has been found in 
diluted alteplase after room temperature storage for 24 hours. 
Frozen storage at –20°C with subsequent thawing has resulted 
in changed patterns of light scattering as well. It was recom-
mended that dilution with balanced saline solution and storage 
of dilutions for any length of time at room temperature or frozen 
should be avoided.2158 

DOI: 10.37573/9781585286850.012
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Use of a diluent containing polysorbate 80, l-arginine, and 
phosphoric acid to reconstitute and dilute alteplase to 50 
mcg/mL is reported to permit frozen storage. Although the 
report did not specify the exact concentrations of the diluent 
components, it may have duplicated the alteplase vehicle 
after reconstitution. Use of this diluent for dilution prevented 
precipitation of the protein upon frozen storage at –20°C. 
In addition, the activity in ophthalmic use was found to be 
unchanged after storage for 6 months in the frozen state.2159 

Alteplase (Genentech) concentrations of 0.5, 1, and 2 mg/
mL in sterile water for injection were packaged as 1 mL of solu-
tion in 5-mL polypropylene syringes and sealed with rubber tip 
caps. Sample syringes were stored frozen at –70 and –25°C for 
up to 14 days as well as refrigerated at 2°C. Frozen samples were 
thawed at room temperature and stored under refrigeration for 
determination of fibrinolytic activity. Fibrinolytic activity after 
frozen storage at both –70 and –25°C remained near nominal 
initial concentrations for at least 14 days. Furthermore, the 

activity remained greater than 90% for up to 48 hours in all 
thawed samples subsequently stored at 2°C and was compa-
rable to the activity of refrigerated solutions that had never 
been frozen. However, substantial and unacceptable losses of 
activity occurred after 72 hours under refrigeration whether 
previously frozen or not.2327 

Genentech evaluated the activity of alteplase 1 mg/mL 
when reconstituted with sterile water for injection, packaged 
in glass vials, and stored frozen at –20°C for 32 days, followed 
by thawing at room temperature. The frozen alteplase solution 
remained physically and chemically comparable to newly recon-
stituted alteplase for at least 8 hours at room temperature after 
thawing.2328 

Alteplase (Genentech) 1 mg/mL in sterile water for injection pack-
aged in polypropylene syringes was frozen at –20°C for 6 months. 
Similar solutions in glass vials were frozen at –70°C for 2 weeks, 
thawed and kept at 23°C for 24 hours, and then refrozen at –70°C 
for 19 days. Little or no loss of alteplase bioactivity was found.2400 

Compatibility Information
Solution Compatibility

Alteplase

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% a GEN 0.5 g Stable for up to 8 hr at room temperature 1(12/05) C

Dextrose 5% MG GEN 160 mg Precipitates immediately 1425 I

Dextrose 5% MG GEN 90 mg Precipitate forms in 4 hr 1425 I

Sodium chloride 0.9% a GEN 0.5 g Stable for up to 8 hr at room temperature 1(12/05) C

Sodium chloride 0.9% BA GEN 10 mg Physically compatible. Alteplase stable for 24 hr at room 
temperature

2501 C

a Tested in glass and PVC containers.

Additive Compatibility

Alteplase

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Dobutamine HCl LI 5 g GEN 0.5 g D5W, NS Yellow discoloration and precip-
itate form

1856 I

Dopamine HCl ACC 5 g GEN 0.5 g D5W, NS About 30% alteplase clot-lysis 
activity loss in 24 hr at 25°C

1856 I

Eptifibatide ME 750 mg 1 g Physically compatible and chem-
ically stable for up to 24 hr at 
25°C

3049 C

Heparin sodium ES 40,000 units GEN 0.5 g NS Heparin interacts with alteplase. 
Opalescence forms within 5 min 
with peak intensity at 4 hr at 
25°C. Alteplase clot-lysis activity 
reduced slightly

1856 I
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Lidocaine HCl AST 4 g GEN 0.5 g D5W Visually compatible with no 
alteplase clot-lysis activity loss in 
24 hr at 25°C

1856 C

Lidocaine HCl AST 4 g GEN 0.5 g NS Visually compatible with 7% 
alteplase clot-lysis activity loss in 
24 hr at 25°C

1856 C

Morphine sulfate WY 1 g GEN 0.5 g NS Visually compatible with 5 to 8% 
alteplase clot-lysis activity loss in 
24 hr at 25°C

1856 C

Nitroglycerin ACC 400 mg GEN 0.5 g D5W, NS Visually compatible with 2% or 
less clot-lysis activity loss in 24 hr 
at 25°C

1856 C

Y-Site Injection Compatibility (1:1 Mixture)

Alteplase

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Bivalirudin TMC 5 mg/mLa GEN 1 mg/mL Small aggregates form immediately 2373 I

Cangrelor tetrasodium TMC 1 mg/mLb 1 mg/mL Measured haze increases immediately and 
microparticulates form

3243 I

Dobutamine HCl LI 2 mg/mLa GEN 1 mg/mL Haze in 20 min spectrophotometrically and 
in 2 hr visually

1340 I

Dopamine HCl DU 8 mg/mLa GEN 1 mg/mL Haze noted in 4 hr 1340 I

Heparin sodium ES 100 units/mLa GEN 1 mg/mL Haze noted in 24 hr 1340 I

Lidocaine HCl AB 8 mg/mLa GEN 1 mg/mL Physically compatible for 6 days 1340 C

Metoprolol tartrate CI 1 mg/mL GEN 1 mg/mL Visually compatible with no alteplase clot-
lysis activity loss in 24 hr at 25°C

1856 C

Nitroglycerin DU 0.2 mg/mLa GEN 1 mg/mL Haze noted in 24 hr 1340 I

Propranolol HCl AY 1 mg/mL GEN 1 mg/mL Visually compatible. 2% clot-lysis activity 
loss in 24 hr at 25°C

1856 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

Selected Revisions June 1, 2019. © Copyright, October 1992. 
American Society of Health-System Pharmacists, Inc.
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Amifostine
AHFS 92:56 

Products
Amifostine is available in vials containing, in lyophilized form, 
500 mg of amifostine on the anhydrous basis. The vial contents 
are reconstituted with 9.7 mL of sodium chloride 0.9% to yield 
a solution containing amifostine 50 mg/mL.1(4/08) 

pH
Approximately 7.234 

Trade Name(s)
Ethyol

Administration
When used as a chemoprotectant in adults, amifostine is 
administered once daily as a 15-minute intravenous infusion. 

The infusion is started 30 minutes before chemotherapy. When 
used as a radioprotectant in adults, amifostine is administered 
once daily as a 3-minute intravenous infusion started 15 to 
30 minutes prior to radiation therapy. Patients should be well 
hydrated prior to intravenous infusion of amifostine and should 
maintain a supine position during the infusion. Only limited 
experience in administration to children or elderly patients is 
available.1(4/08) 4 

Stability
The intact vials may be stored at controlled room tempera-
tures of 20 to 25°C. The manufacturer states that the reconsti-
tuted solution is chemically stable for 24 hours under refrigera-
tion but only 5 hours at 25°C. The product should not be used if 
cloudiness or a precipitate is observed.1(4/08) 

DOI: 10.37573/9781585286850.013

Compatibility Information
Solution Compatibility

Amifostine

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% a 5 and 40 g Stable for 24 hr at 4°C and 5 hr at 25°C 1(4/08) C

a Tested in PVC containers.

Y-Site Injection Compatibility (1:1 Mixture)

Amifostine

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 7 mg/mLa USB 10 mg/mLa Subvisible needles form in 1 hr. Visible particles 
form in 4 hr

1845 I

Amikacin sulfate DU 5 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Aminophylline AMR 2.5 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Amphotericin B AD 0.6 mg/mLa USB 10 mg/mLa Turbidity forms immediately 1845 I

Ampicillin sodium WY 20 mg/mLb USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Ampicillin sodium–sulbactam 
sodium

RR 20 mg/mLb d USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Aztreonam SQ 40 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Bleomycin sulfate MJ 1 unit/mLb USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Bumetanide RC 0.04 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Buprenorphine HCl RKC 0.04 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Butorphanol tartrate BR 0.04 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Calcium gluconate AMR 40 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Carboplatin BR 5 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Carmustine BR 1.5 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Cefazolin sodium MAR 20 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Cefotaxime sodium HO 20 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Cefotetan disodium STU 20 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Cefoxitin sodium MSD 20 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Ceftazidime LI 40 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Ceftriaxone sodium RC 20 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Cefuroxime sodium GL 30 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Chlorpromazine HCl SCN 2 mg/mLa USB 10 mg/mLa Subvisible haze forms immediately 1845 I

Ciprofloxacin MI 1 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Cisplatin BR 1 mg/mL USB 10 mg/mLa Subvisible haze forms in 4 hr 1845 I

Clindamycin phosphate AST 10 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Cyclophosphamide MJ 10 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Cytarabine CET 50 mg/mL USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Dacarbazine MI 4 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Dactinomycin ME 0.01 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Daunorubicin HCl WY 1 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Dexamethasone sodium 
phosphate

AMR 1 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Diphenhydramine HCl PD 2 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Dobutamine HCl LI 4 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Docetaxel RPR 0.9 mg/mLa ALZ 10 mg/mLb Physically compatible for 4 hr at 23°C 2224 C

Dopamine HCl AST 3.2 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Doxorubicin HCl CET 2 mg/mL USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Doxycycline hyclate LY 1 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Droperidol JN 0.4 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Enalaprilat MSD 0.1 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Etoposide BR 0.4 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Famotidine ME 2 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Floxuridine RC 3 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Fluconazole RR 2 mg/mL USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Fludarabine phosphate BX 1 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Fluorouracil AD 16 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Furosemide AB 3 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Gallium nitrate FUJ 0.4 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Ganciclovir sodium SY 20 mg/mLa USB 10 mg/mLa Crystalline needles form immediately. Dense 
precipitate in 1 hr

1845 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Gemcitabine HCl LI 10 mg/mLb USB 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Gentamicin sulfate ES 5 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Granisetron HCl SKB 0.05 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Haloperidol lactate MN 0.2 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Heparin sodium ES 100 units/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Hydrocortisone sodium  
succinate

UP 1 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Hydromorphone HCl AST 0.5 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Hydroxyzine HCl WI 4 mg/mLa USB 10 mg/mLa Subvisible haze forms immediately 1845 I

Idarubicin HCl AD 0.5 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Ifosfamide MJ 25 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Imipenem–cilastatin sodium MSD 10 mg/mLa f USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Leucovorin calcium LE 2 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Lorazepam WY 0.1 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Magnesium sulfate AST 100 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Mannitol BA 15% USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Mechlorethamine HCl MSD 1 mg/mL USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Meperidine HCl WY 4 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Mesna MJ 10 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Methotrexate sodium LE 15 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Methylprednisolone sodium 
succinate

AB 5 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Metoclopramide HCl ES 5 mg/mL USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Metronidazole BA 5 mg/mL USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Mitomycin BR 0.5 mg/mL USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Mitoxantrone HCl LE 0.5 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Morphine sulfate AST 1 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Nalbuphine HCl AST 10 mg/mL USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Ondansetron HCl GL 1 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Pemetrexed disodium LI 20 mg/mLb MDI 10 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Potassium chloride AB 0.1 mEq/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Prochlorperazine edisylate SN 0.5 mg/mLa USB 10 mg/mLa Immediate increase in measured haze 1845 I

Promethazine HCl ES 2 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Ranitidine HCl GL 2 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Sodium bicarbonate AST 1 mEq/mL USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Streptozocin UP 40 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Teniposide BR 0.1 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Thiotepa LEc 1 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Tobramycin sulfate LI 5 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Trimethoprim–sulfamethox-
azole

ES 0.8 mg/mLa e USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Vancomycin HCl AB 10 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Vinblastine sulfate LI 0.12 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Vincristine sulfate LI 0.05 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Zidovudine BW 4 mg/mLa USB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Powder fill formulation tested.

d Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

e Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

f Not specified whether concentration refers to single component or combined components.

Selected Revisions December 13, 2018. © Copyright, October 
1998. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Amikacin Sulfate
AHFS 8:12.02

Products
Amikacin sulfate is available in a concentration of 250 mg/
mL. Also present are sodium metabisulfite, sodium citrate, and 
sulfuric acid to adjust pH.1(12/07) 

pH
4.5.291  The range is 3.5 to 5.5.4 

Osmolality
The osmolality of amikacin sulfate 500 mg was calculated for 
the following dilutions:1054 

  Osmolality (mOsm/kg)

Diluent 50 mL 100 mL

Dextrose 5% 353 319

Sodium chloride 0.9% 383 349

Sodium Content
The sodium content of amikacin sulfate 50 mg/mL is 0.064 
mEq/mL; for the 250-mg/mL concentration, the sodium content 
is 0.319 mEq/mL.291 

Administration
Amikacin sulfate may be administered by intramuscular injec-
tion and intravenous infusion; for intravenous infusion, 500 mg 
may be diluted in 100 to 200 mL of compatible infusion solution 
and administered to adults over 30 to 60 minutes. The diluent 
volume should be sufficient for drug infusion over 1 to 2 hours in 
infants and over 30 to 60 minutes in older children.1(12/07) 4 

Stability
Amikacin sulfate is supplied as a colorless to pale yellow or light 
straw-colored solution.4  It was reported that aqueous solu-
tions of amikacin sulfate in concentrations of 37.5 to 250 mg/
mL retained greater than 90% for up to 36 months at 25°C, 
12 months at 37°C, and 3 months at 56°C.291  Aqueous solu-
tions of amikacin sulfate are subject to color darkening because 
of air oxidation. However, this change in color has no effect on 
potency.291 

Syringes
Amikacin sulfate (Bristol) 750 mg diluted with 1 mL of sodium 
chloride 0.9% to a final volume of 4 mL was stable, showing 
about a 2% loss when stored in polypropylene syringes 
(Becton Dickinson) for 48 hours at 23°C under fluorescent 
light.1159 

Sorption
Amikacin sulfate was shown not to exhibit sorption to polyvinyl 
chloride (PVC) bags or sets and multilayer bags composed of 
polyethylene, polyamide, and polypropylene.2269 

Central Venous Catheter
Amikacin sulfate (Apothecon) 1 mg/mL in dextrose 5% was 
found to be compatible with the ARROWg+ard Blue Plus (Arrow 
International) chlorhexidine-bearing triple-lumen central cath-
eter. Delivery of the amikacin sulfate ranged from 92 to 98% 
of the initial concentration among the 3 lumens. Furthermore, 
chlorhexidine delivered from the catheter remained at trace 
amounts with no substantial increase due to the delivery of the 
drug through the catheter.2335 

DOI: 10.37573/9781585286850.014

Compatibility Information
Solution Compatibility

Amikacin sulfate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s injection BA BR 250 mg and 5 g Compatible and stable for 24 hr at 25°C, 60 days at 4°C, 30 
days at −15°C

292 C

Dextrose 5% in Ringer’s injection, 
lactated

BA BR 250 mg and 5 g Compatible and stable for 24 hr at 25°C, 60 days at 4°C, 30 
days at −15°C

292 C

Dextrose 2.5% in sodium chloride 0.45% BA BR 250 mg and 5 g Compatible and stable for 24 hr at 25°C, 60 days at 4°C, 30 
days at −15°C

292 C

Dextrose 2.5% in sodium chloride 0.9% BA BR 250 mg and 5 g Compatible and stable for 24 hr at 25°C, 60 days at 4°C, 30 
days at −15°C

292 C

Dextrose 5% in sodium chloride 0.225% BA BR 250 mg and 5 g Compatible and stable for 24 hr at 25°C, 60 days at 4°C, 30 
days at −15°C

292 C

Dextrose 5% in sodium chloride 0.45% BA BR 250 mg and 5 g Compatible and stable for 24 hr at 25°C, 60 days at 4°C, 30 
days at −15°C

292 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium chloride 0.9% BA BR 250 mg and 5 g Compatible and stable for 24 hr at 25°C, 60 days at 4°C, 30 
days at −15°C

292 C

Dextrose 10% in sodium chloride 0.9% BA BR 250 mg and 5 g Compatible and stable for 24 hr at 25°C, 60 days at 4°C, 30 
days at −15°C

292 C

Dextrose 5% BA BR 250 mg and 5 g Compatible and stable for 24 hr at 25°C, 60 days at 4°C, 30 
days at −15°C

292 C

Dextrose 5% TRa BR 5 g Physically compatible and potency retained for 24 hr at 
room temperature

518 C

Dextrose 5% TRa BR 20 g Physically compatible. 4% loss in 24 hr at room tempera-
ture and 6% loss frozen for 30 days at −20°C

555 C

Dextrose 5% MGb BR 4 g Stable for 48 hr at 25°C in light 981 C

Dextrose 5% ABa BR 5 g Visually compatible. Stable for 48 hr at 25°C in light and 
4°C in dark

1541 C

Dextrose 10% BA BR 250 mg and 5 g Compatible and stable for 24 hr at 25°C, 60 days at 4°C, 30 
days at −15°C

292 C

Dextrose 10% SO BR 11.9 gc Visually compatible with no loss in 30 days at 5°C 1731 C

Dextrose 10% SO BR 22.7 gc Visually compatible with no loss in 30 days at 5°C 1731 C

Dextrose 20% BA BR 250 mg and 5 g Compatible and stable for 24 hr at 25°C, 60 days at 4°C, 30 
days at −15°C

292 C

Normosol M in dextrose 5% AB BR 250 mg and 5 g Compatible and stable for 24 hr at 25°C, 60 days at 4°C, 30 
days at −15°C

292 C

Normosol R AB BR 250 mg and 5 g Compatible and stable for 24 hr at 25°C, 60 days at 4°C, 30 
days at −15°C

292 C

Normosol R in dextrose 5% AB BR 250 mg and 5 g Compatible and stable for 24 hr at 25°C, 60 days at 4°C, 30 
days at −15°C

292 C

Ringer’s injection BA BR 250 mg and 5 g Compatible and stable for 24 hr at 25°C, 60 days at 4°C, 30 
days at −15°C

292 C

Ringer’s injection, lactated BA BR 250 mg and 5 g Compatible and stable for 24 hr at 25°C, 60 days at 4°C, 30 
days at −15°C

292 C

Sodium chloride 0.225% BA BR 250 mg and 5 g Compatible and stable for 24 hr at 25°C, 60 days at 4°C, 30 
days at −15°C

292 C

Sodium chloride 0.45% BA BR 250 mg and 5 g Compatible and stable for 24 hr at 25°C, 60 days at 4°C, 30 
days at −15°C

292 C

Sodium chloride 0.9% BA BR 250 mg and 5 g Compatible and stable for 24 hr at 25°C, 60 days at 4°C, 30 
days at −15°C

292 C

Sodium chloride 0.9% TRa BR 5 g Physically compatible. Stable for 24 hr at room temperature 518 C

Sodium chloride 0.9% MGb BR 4 g Stable for 48 hr at 25°C in light 981 C

Sodium chloride 0.9% ABa BR 5 g Visually compatible. Stable for 48 hr at 25°C in light and 
4°C in dark

1541 C

Sodium lactate 1⁄6 M BA BR 250 mg and 5 g Compatible and stable for 24 hr at 25°C, 60 days at 4°C, 30 
days at −15°C

292 C

TPN #107d 150 mg Activity retained for 24 hr at 21°C 1326 C

a Tested in PVC containers.

b Tested in glass containers.

c Tested as a concentrate in glass vials.

d Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

Solution Compatibility (Cont.)
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Additive Compatibility

Amikacin sulfate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Aminophylline SE 5 g BR 5 g LR, NS, R, SL Physically compatible and amikacin 
stable for 24 hr at 25°C. Amino-
phylline not analyzed

294 C

Aminophylline SE 5 g BR 5 g D5LR, D5R, D5S, D5W, D10W Over 10% amikacin loss after 8 hr 
but within 24 hr at 25°C. Amino-
phylline not analyzed

294 I

Amphotericin B SQ 100 mg BR 5 g D5LR, D5R, D5S, D5W, D10W, 
LR, NS, R, SL

Precipitates immediately 293 I

Ampicillin sodium BR 30 g BR 5 g D5LR, D5R, D5S, D5W, D10W, 
LR, NS, R, SL

Over 10% ampicillin loss in 4 hr at 
25°C

293 I

Ascorbic acid COa 5 g BR 5 g D5LR, D5R, D5S, D5W, D10W, 
LR, NS, R, SL

Physically compatible and both 
stable for 24 hr at 25°C

294 C

Bleomycin sulfate BR 20 and 30 
units

BR 1.25 g NS Physically compatible. Bleomycin 
stable for 1 week at 4°C. Amikacin 
not tested

763 C

Calcium chloride UP 1 g BR 5 g D5LR, D5R, D5S, D5W, D10W, 
LR, NS, R, SL

Physically compatible and both 
stable for 24 hr at 25°C

294 C

Calcium gluconate UP 500 mg BR 5 g D5LR, D5R, D5S, D5W, D10W, 
LR, NS, R, SL

Physically compatible and both 
stable for 24 hr at 25°C

294 C

Cefazolin sodium LI 20 g BR 5 g D5LR, D5R, D5S, D5W, D10W, 
LR, NS, R, SL

Both drugs stable for 8 hr at 25°C. 
Turbidity observed at 24 hr

293 I

Cefepime HCl BR 40 g BR 6 g D5W, NS Visually compatible with 6% 
cefepime loss in 24 hr at room 
temperature and 4% loss in 7 days 
at 5°C. No amikacin loss

1681 C

Cefotaxime sodium RS 50 mg BR 25 mg D5W 33% loss of amikacin in 2 hr at 22°C 504 I

Cefotaxime sodium RS 50 mg BR 15 mg D5W Under 8% loss of amikacin in 24 hr 
at 22°C

504 C

Cefoxitin sodium MSD 5 g BR 5 g D5S 9% cefoxitin loss at 25°C and none 
at 5°C in 48 hr. No amikacin loss at 
25°C and 1% at 5°C in 48 hr

308 C

Ceftazidime GL 50 mg BR 25 mg D5W 28% loss of amikacin in 2 hr at 22°C 504 I

Ceftazidime GL 50 mg BR 15 mg D5W 17% loss of amikacin in 24 hr at 22°C 504 I

Ceftriaxone sodium RC 100 mg BR 15 and 25 mg D5W 6% loss of amikacin in 24 hr at 22°C 504 C

Chloramphenicol 
sodium succinate

PD 10 g BR 5 g D5LR, D5R, D5S, D5W, D10W, 
LR, NS, R, SL

Physically compatible and both 
stable for 24 hr at 25°C

293 C

Chlorothiazide 
sodium

MSD 10 mg BR 5 g D5LR, D5R, D5S, D5W, D10W, 
LR, NS, R, SL

Precipitate forms within 4 hr at 
25°C

294 I

Ciprofloxacin MI 1.6 g BR 4.1 g D5W, NS Visually compatible and both 
stable for 48 hr at 25°C under fluo-
rescent light

1541 C

Ciprofloxacin BAY 2 g APC 4.9 g D5W Visually compatible with no loss 
of ciprofloxacin in 24 hr at 22°C 
under fluorescent light. Amikacin 
not tested

2413 C

Clindamycin phos-
phate

UP 6 g BR 5 g D5LR, D5R, D5S, D5W, D10W, 
LR, NS, R, SL

Physically compatible and amikacin 
stable for 24 hr at 25°C. Clinda-
mycin not analyzed

293 C
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Clindamycin phos-
phate

UP 9 g BR 4 g D5W, NSb Both stable for 48 hr at 25°C under 
fluorescent light

981 C

Cloxacillin sodium BR 10 g BR 5 g D5LR, D5R, D5S, D5W, D10W, 
LR, NS, R, SL

Physically compatible and both 
stable for 24 hr at 25°C

293 C

Colistimethate 
sodium

WC 500 mg BR 5 g D5LR, D5R, D5S, D5W, D10W, 
LR, NS, R, SL

Physically compatible and amik-
acin stable for 24 hr at 25°C. Colis-
timethate not analyzed

293 C

Dexamethasone 
sodium phosphate

MSD 40 mg BR 5 g D5LR, D5R, D5S, D5W, D10W, 
LR, NS, R, SL

Physically compatible and both 
stable for 24 hr at 25°C

294 C

Dexamethasone 
sodium phosphate

MSD 40 mg BR 5 g D2.5S 16% dexamethasone loss in 4 hr 
at 25°C

294 I

Dimenhydrinate SE 100 mg BR 5 g D5LR, D5R, D5S, D5W, D10W, 
LR, NS, R, SL

Physically compatible and both 
stable for 24 hr at 25°C

294 C

Diphenhydramine 
HCl

PD 100 mg BR 5 g D5LR, D5R, D5S, D5W, D10W, 
LR, NS, R, SL

Physically compatible and both 
stable for 24 hr at 25°C

294 C

Epinephrine HCl PD 2.5 mg BR 5 g D5LR, D5R, D5S, D5W, D10W, 
LR, NS, R, SL

Physically compatible and both 
stable for 24 hr at 25°C

294 C

Fluconazole PF 1 g BR 2.5 g D5W Visually compatible with no fluco-
nazole loss in 72 hr at 25°C under 
fluorescent light. Amikacin not 
tested

1677 C

Furosemide HO 160 mg BR 2 g D5W, NS Transient cloudiness, then visually 
compatible for 24 hr at 21°C

876 ?

Heparin sodium AB 30,000 units BR 5 g D5LR, D5R, D5S, D5W, D10W, 
LR, NS, R, SL

Precipitates immediately 294 I

Hyaluronidase SE 150 units BR 5 g D5LR, D5R, D5S, D5W, D10W, 
LR, NS, R, SL

Physically compatible and amikacin 
stable for 24 hr at 25°C. Hyaluroni-
dase not analyzed

294 C

Hydrocortisone 
sodium succinate

UP 200 mg BR 5 g D5LR, D5R, D5S, D5W, D10W, 
LR, NS, R, SL

Physically compatible and both 
stable for 24 hr at 25°C

294 C

Lincomycin HCl UP 10 g BR 5 g D5LR, D5R, D5S, D5W, D10W, 
LR, NS, R, SL

Physically compatible and both 
stable for 24 hr at 25°C

293 C

Mannitol BA 20% BR 250 mg and 
5 g

Compatible and stable for 24 hr at 
25°C, 60 days at 4°C, 30 days at −15°C

292 C

Norepinephrine 
bitartrate

WI 8 mg BR 5 g D5LR, D5R, D5S, D5W, D10W, 
LR, NS, R, SL

Physically compatible and both 
stable for 24 hr at 25°C

294 C

Oxacillin sodium BR 2 g BR 5 g D5LR, D5R, D5S, D5W, D10W, 
LR, NS, R

Physically compatible and both 
stable for 24 hr at 25°C

293 C

Oxacillin sodium BR 2 g BR 5 g NR, SL Oxacillin stable for 8 hr at 25°C. 
Over 10% loss in 24 hr

293 I

Penicillin G potas-
sium

LI 20 million 
units

BR 5 g D5LR, D5R, D5S, D5W, D10W, 
LR, NS, R, SL

Physically compatible and both 
stable for 24 hr at 25°C

293 C

Pentobarbital 
sodium

AB 100 mg BR 5 g D5LR, D5R, D5S, D5W, D10W, 
LR, NS, R, SL

Physically compatible and both 
stable for 24 hr at 25°C

294 C

Phenobarbital 
sodium

LI 300 mg BR 5 g D5LR, D5R, D5S, D5W, D10W, 
LR, NS, R, SL

Physically compatible and both 
stable for 24 hr at 25°C

294 C

Phenytoin sodium PD 250 mg BR 5 g D5LR, D5R, D5S, D5W, D10W, 
LR, NS, R, SL

Precipitates immediately 294 I

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Phytonadione MSD 200 mg BR 5 g D5LR, D5R, D5S, D5W, D10W, 
LR, NS, R, SL

Physically compatible and amikacin 
stable for 24 hr at 25°C. Phytonad-
ione not analyzed

294 C

Polymyxin B sulfate BW 200 mg BR 5 g D5LR, D5R, D5S, D5W, D10W, 
LR, NS, R, SL

Physically compatible and amikacin 
stable for 24 hr at 25°C. Polymyxin 
not analyzed

293 C

Potassium chloride LI 3 g BR 5 g D5LR, D5R, D5S, D5W, D10W, 
LR, NS, R, SL

Physically compatible and both 
stable for 24 hr at 25°C

294 C

Prochlorperazine 
edisylate

SKF 20 mg BR 5 g D5LR, D5R, D5S, D5W, D10W, 
LR, NS, R, SL

Physically compatible and both 
stable for 24 hr at 25°C

294 C

Promethazine HCl WY 100 mg BR 5 g D5LR, D5R, D5S, D5W, D10W, 
LR, NS, R, SL

Physically compatible and both 
stable for 24 hr at 25°C

294 C

Ranitidine HCl GL 100 mg BR 1 g D5W Physically compatible for 24 hr at 
ambient temperature in light

1151 C

Ranitidine HCl GL 50 mg and 
2 g

2.5 g D5W Physically compatible. Ranitidine 
stable for 24 hr at 25°C. Amikacin 
not tested

1515 C

Sodium bicar-
bonate

BR 15 g BR 5 g D5LR, D5R, D5S, D5W, D10W, 
LR, NS, R, SL

Physically compatible and both 
stable for 24 hr at 25°C

294 C

Succinylcholine 
chloride

SQ 2 g BR 5 g D5LR, D5R, D5S, D5W, D10W, 
LR, NS, R, SL

Physically compatible and both 
stable for 24 hr at 25°C

294 C

Vancomycin HCl LI 2 g BR 5 g D5LR, D5R, D5S, D5W, D10W, 
LR, NS, R, SL

Physically compatible and amikacin 
stable for 24 hr at 25°C. Vanco-
mycin not tested

293 C

Verapamil HCl KN 80 mg BR 2 g D5W, NS Physically compatible for 24 hr 764 C

a Present as calcium ascorbate.

b Tested in glass containers.

Drugs in Syringe Compatibility

Amikacin sulfate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Caffeine citrate 20 mg/1 mL BED 250 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Clindamycin phosphate UP 900 mg/6 mL BR 750 mg/4 mLa Physically compatible with little loss of 
either drug in 48 hr at 25°C

1159 C

Doxapram HCl RB 400 mg/20 mL 100 mg/2 mL Physically compatible with no doxapram 
loss in 24 hr

1177 C

Heparin sodium 2500 units/1 mL 100 mg Turbidity or precipitate forms within 
5 min

1053 I

Pantoprazole sodium b 4 mg/1 mL 250 mg/1 mL Precipitates 2574 I

a Diluted to 4 mL with 1 mL of sodium chloride 0.9%.

b Test performed using the formulation WITHOUT edetate disodium.

Additive Compatibility (Cont.)
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Y-Site Injection Compatibility (1:1 Mixture)

Amikacin sulfate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 5 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Allopurinol sodium BW 3 mg/mLb BR 5 mg/mLb Crystals and flakes form within 1 hr 1686 I

Amifostine USB 10 mg/mLa DU 5 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Amiodarone HCl LZ 4 mg/mLc BR 5 mg/mLc Physically compatible for 4 hr at room 
temperature

1444 C

Amsacrine NCI 1 mg/mLa BR 5 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

Anidulafungin VIC 0.5 mg/mLa APC 5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Azithromycin PF 2 mg/mLe VHA 100 mg/mLe o Whitish-yellow microcrystals found 2368 I

Aztreonam SQ 40 mg/mLa BMS 5 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa APO 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetrasodium TMC 1 mg/mLb 5 mg/mLb Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.7 mg/mLb HOS 5 mg/mLb Physically compatible for 4 hr at room 
temperature

2758 C

Cefepime HCl BMS 120 mg/mLn 15 mg/mL Physically compatible with less than 10% 
cefepime loss. Amikacin not tested

2513 C

Ceftaroline fosamil FOR 2.22 mg/mLa b d HOS 5 mg/mLa b d Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime SKB 125 mg/mL 1.5 mg/mL Visually compatible with less than 10% loss 
of both drugs in 1 hr

2434 C

Ceftazidime GSK 120 mg/mLn 15 mg/mL Physically compatible with less than 10% 
ceftazidime loss. Amikacin not tested

2513 C

Ceftazidime–avibactam 
sodium

ALL 20 mg/mLu v Physically compatible for up to 4 hr at room 
temperature

3004 C

Ceftolozane sulfate– 
tazobactam sodium

CUB 10 mg/mLc s HER 5 mg/mLc Physically compatible for 2 hr 3262 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa AB 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cloxacillin sodium SMX 100 mg/mL SZ 250 mg/mL Large particles form immediately 3245 I

Cyclophosphamide MJ 20 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 25°C 1194 C

Defibrotide sodium JAZ 8 mg/mLb MYL 5 mg/mLb Solution became milky white, opaque or 
opalescent

3149 I

Dexamethasone sodium 
phosphate

AMR 4 mg/mL SQ 50 mg/mLe Visually compatible for 24 hr at room 
temperature in test tubes. No precipitate 
found on filter from Y-site delivery

2063 C

Dexmedetomidine HCl AB 4 mcg/mLb APO 5 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 5 mg/mL BR 5b  and 250 mg/
mL

Visually compatible 1807 C

Docetaxel RPR 0.9 mg/mLa AB 5 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Doripenem JJ 5 mg/mLa b BED 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Enalaprilat MSD 0.05 mg/mLb BR 2 mg/mLa Physically compatible for 24 hr at room 
temperature under fluorescent light

1355 C

Esmolol HCl DCC 10 mg/mLa BR 5 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Etoposide phosphate BR 5 mg/mLa APC 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Fenoldopam mesylate AB 80 mcg/mLb APO 5 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Filgrastim AMG 30 mcg/mLa ES 5 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Filgrastim AMG 10f  and 40a  mcg/
mL

BMS 5 mg/mLa Visually compatible. Little loss of filgrastim 
and fluconazole in 4 hr at 25°C

2060 C

Fluconazole RR 2 mg/mL BR 20 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Fludarabine phosphate BX 1 mg/mLa BR 5 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Foscarnet sodium AST 24 mg/mL BR 20 mg/mL Physically compatible for 24 hr at room 
temperature under fluorescent light

1335 C

Furosemide HO 10 mg/mL BR 2 mg/mLc Physically compatible for 24 hr at 21°C 876 C

Gemcitabine HCl LI 10 mg/mLb APC 5 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa AB 5 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Hetastarch in lactated elec-
trolyte

AB 6% APC 5 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hetastarch in sodium chlo-
ride 0.9%

DCC 6% BR 5 mg/mLa Small crystals form immediately after mixing 
and persist for 4 hr

1313 I

Hydromorphone HCl WY 0.2 mg/mLa  BR 5 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Ibuprofen lysinate OVA 10 mg/mL HOS 50 mg/mLa Measured turbidity increased immedi-
ately and solution became milky white and 
opaque

3541 I

Ibuprofen lysinate OVA 10 mg/mL HOS 50 mg/mLb Measured turbidity increased immedi-
ately and solution became milky white and 
opaque with particulate matter present

3541 I

Ibuprofen lysinate OVA 10 mg/mL HOS 250 mg/mL Measured turbidity increased immedi-
ately and solution became milky white and 
opaque with particulate matter present

3541 I

Idarubicin HCl AD 1 mg/mLb BR 5 mg/mLa Visually compatible for 24 hr at 25°C 1525 C

Isavuconazonium sulfate ASP 1.5 mg/mLc HER 5 mg/mLc Physically compatible for 2 hr 3263 C

Labetalol HCl SC 1 mg/mLa BR 5 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Levofloxacin OMN 5 mg/mL BED 50 mg/mL Visually compatible for 4 hr at 24°C 2233 C

Linezolid PHU 2 mg/mL AB 5 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.33 mg/mLb BMS 5 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Magnesium sulfate IX 16.7, 33.3, 66.7, 
100 mg/mLa 

BR 5 mg/mLa Physically compatible for at least 4 hr at 32°C 813 C

Melphalan HCl BW 0.1 mg/mLb BR 5 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl WY 10 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Meropenem 50 mg/mL SZ 250 mg/mL Physically compatible for 4 hr at room 
temperature

3538 C

Meropenem–vaborbactam TMC 8 mg/mLb t FRK 5 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Midazolam HCl RC 5 mg/mL BMS 5 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Milrinone lactate SS 0.2 mg/mLa AB 5 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Morphine sulfate WI 1 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Nicardipine HCl DCC 0.1 mg/mLa BR 2 mg/mLa Visually compatible for 24 hr at room 
temperature

235 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Tested in Ringer’s injection, lactated.

e Tested in sodium chloride 0.45%.

f Tested in dextrose 5% with albumin human 2 mg/mL.

g Lyophilized formulation tested.

h Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

i Run at 21 mL/hr.

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ondansetron HCl GL 1 mg/mLb BR 5 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Paclitaxel NCI 1.2 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Pemetrexed disodium LI 20 mg/mLb APC 5 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Piperacillin sodium–tazo-
bactam sodium

WYq 26.7 to 40 mg/
mLa b p 

1.75 to 7.5 mg/
mL

Compatible 2918, 
2922 

C

Piperacillin sodium–tazo-
bactam sodium

r 1.75 to 7.5 mg/
mL

Stated to be compatible 2919, 
2920, 
2921, 
2985 

C

Posaconazole ME 18 mg/mL 5 mg/mLc Physically compatible 2911, 
2912 

C

Propofol ZENq 10 mg/mL DU 5 mg/mLa Immediate precipitate and yellow color 2066 I

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

AB 5 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb BR 5 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Tedizolid phosphate CUB 0.8 mg/mLb HER 5 mg/mLb Physically compatible for 2 hr 3244 C

Teniposide BR 0.1 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMg 1 mg/mLa DU 5 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Tigecycline WY 1 mg/mLb 5 mg/mLb Physically compatible for 4 hr 2714 C

Tigecycline ACD, 
FRK, WY

c w Stated to be compatible 2915, 
3459, 
3460 

C

TNA #97 to #104h BR 250 mg/mL Broken fat emulsion with floating oil 1324 I

TNA #218 to #226h AB 5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TPN #54h 250 mg/mL Physically compatible and activity retained 
over 6 hr at 22°C

1045 C

TPN #61h i BR 37.5 mg/0.15 
mLj 

Physically compatible 1012 C

TPN #61h k BR 225 mg/0.9 mLj Physically compatible 1012 C

TPN #91h l 15 mgm Physically compatible 1170 C

TPN #203, #204h APC 5 mg/mL Visually compatible for 2 hr at 23°C 1974 C

TPN #212 to #215h AB 5 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Vinorelbine tartrate BW 1 mg/mLb BR 5 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Zidovudine BW 4 mg/mLa BR 4 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Additional Compatibility Information
β-Lactam Antibiotics
In common with other aminoglycoside antibiotics, amikacin 
activity may be impaired by β-lactam antibiotics. This inactiva-
tion is dependent on concentration, temperature, and time of 
exposure. However, amikacin appears to be less affected by the 
β-lactam antibiotics than other aminoglycosides such as genta-
micin and tobramycin.68 574 575 654 740 816 824 973 1052 

The clinical significance of these interactions appears to be 
primarily confined to patients with renal failure.218 334 361 364 616 
816 847  Literature reports of greatly reduced aminoglycoside 
levels in such patients have appeared frequently.363 365 366 367 614 
615 962  In addition, the interaction may be clinically important 
if assays for aminoglycoside levels in serum are sufficiently 
delayed.576 618 814 824 847 1052 

Most authors believe that in vitro mixing of penicillins with 
aminoglycoside antibiotics should be avoided but that clinical 
use of the drugs in combination can be of great value. It is gener-
ally recommended that the drugs be given separately in such 
combined therapy.157 218 222 224 361 364 368 369 370 

Peritoneal Dialysis Solutions
Amikacin base (Bristol) 10 and 50 mg/L in peritoneal dialysis 
concentrate with 50% dextrose (McGaw) retained about 70% 
of initial activity in 7 hours and about 40 to 50% in 24 hours at 
room temperature.1044 

Amikacin sulfate (Bristol) 25 mcg/mL combined separately 
with the cephalosporins cefazolin sodium (Lilly) and cefoxitin 
(MSD) at a concentration of 125 mcg/mL in peritoneal dialysis 
solution (Dianeal 1.5%) exhibited enhanced rates of lethality to 
Staphylococcus aureus, Escherichia coli, and Pseudomonas aeru-
ginosa compared to any of the drugs alone.1623 

j Given over 30 minutes by syringe pump.

k Run at 94 mL/hr.

l Run at 10 mL/hr.

m Given over one hour by syringe pump.

n Tested in sterile water for injection.

o Injected via Y-site into an administration set running azithromycin.

p Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

q Test performed using the formulation WITH edetate disodium.

r Test performed using the formulation WITHOUT edetate disodium.

s Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

t Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

u Ceftazidime component. Ceftazidime in a 4:1 fixed-ratio concentration with avibactam.

v Tested in dextrose 5%, sodium chloride 0.9%, and Ringer’s injection, lactated.

w Salt not specified.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Amino Acids
AHFS 40:20 

Products
Amino acids are supplied in a variety of concentrations and sizes, 
both alone and in kits with dextrose 50% injection. For compo-
nents, concentrations, and characteristics, see the labeling for 
the individual products.

Administration
Parenteral nutrition solutions composed of amino acids and 
high-concentration dextrose, which are strongly hypertonic, 
may be safely administered only through an indwelling intra-
venous catheter with the tip in the superior vena cava; they 
are used for severely depleted patients or those requiring long-
term therapy.3267 3268  For moderately depleted patients in whom 
the central venous route is not indicated, parenteral nutrition 
solutions with dextrose concentrations of 5 to 10%, which are 
substantially less hypertonic, may be administered peripher-
ally.3267 3268 

It has been recommended that administration sets used to 
administer lipid emulsions be changed within 24 hours of initi-
ating infusion because of the potential for bacterial and fungal 
contamination.2342 

For non-lipid-containing (TPN, 2-in-1) parenteral nutrition, 
0.22-μm filters, preferably endotoxin retaining, are recom-
mended; for lipid-containing (TNA, 3-in-1, AIO) parenteral 
nutrition, 1.2-μm filters are recommended.2346 3259 

Stability
Solution containers should be visually inspected for cloudiness, 
haze, discoloration, precipitates, and bottle cracks and checked 
for the presence of vacuum before mixing and prior to adminis-
tration. Only clear solutions should be administered. It is also 
recommended that the containers be protected from light until 
ready for use and from extremes of temperature such as freezing 
or over 40°C. Because of the risk of microbiological contamina-
tion, manufacturers recommend storing mixed parenteral nutri-
tion solutions for as little time as possible after preparation. 
Administration of a single bottle should not exceed 24 hours.

A study of the original FreAmine showed that the mixed 
solution was stable at 4°C for 12 weeks. Increased temperature 
enhanced degradation. Decomposition due to the Maillard reac-
tion is visible as a color change from the clear, light, pale yellow 
of the freshly prepared solution to yellow to red to dark brown. 
It was noted that the possibility of microbiological contami-
nation limits the desirable storage time. It was recommended 
that solutions be stored under refrigeration and used as soon as 
possible after mixing.186 

The previous study did not report on the stability of tryp-
tophan because of variable and nonreproducible results.186  In 
another study, it was shown that the tryptophan content of the 
original FreAmine was reduced approximately 20% by the pres-
ence of the sodium bisulfite 0.1% antioxidant.187 

An evaluation of amino acid 4.25% injection with dextrose 
25% (prepared from FreAmine II 8.5%), without additional addi-
tives, stored at 4°C for 2 weeks showed little or no change in 
the concentrations of amino acids, including tryptophan, as well 
as pH. Particle counts were also normal over the period. When 
stored at 25°C, approximately 6% tryptophan loss occurred, but 
no other changes were observed.581 

In contrast, parenteral nutrition solutions composed of 
amino acids solution with ethanol and vitamins (Amino-
fusin, Pfrimmer) along with dextrose and a variety of electro-
lytes exhibited a darkening of color on storage at 37, 25, and 
5°C for 60 days. The rate of color change was less at the lowest 
temperature. A loss of ascorbic acid in the mixture was also 
demonstrated and was shown to be associated with the color 
changes. The rate of ascorbic acid decomposition was depen-
dent on air space in the container and storage temperature. In 
addition, fine white crystals of calcium phosphate precipitated 
on day 12 at 25 and 37°C and on day 25 at 5°C.580 

A photoreaction of the l-tryptophan in Nephramine essential 
amino acid injection was reported. The l-tryptophan in combina-
tion with bisulfite stabilizer, oxygen, and light yielded an indigo 
blue color. Although no toxicity was associated with the l-trypto-
phan degradation and blue color formation, it was recommended 
that Nephramine remain in its original carton until ready to be 
mixed with dextrose and that Nephramine mixtures be covered 
with amber, UV-light-resistant bags to retard the formation of 
the blue color. It was further noted that a slightly blue solution 
need not be changed for a colorless one, nor is it necessary to 
change a slightly blue filter for a white one.579  However, it has 
been emphasized that the clinical importance of this reaction is 
largely undetermined and may not be entirely benign.1055 

The effects of photoirradiation on a FreAmine II–dextrose 
10% parenteral nutrition solution containing 1 mL/500 mL of 
multivitamins (USV) were evaluated. During simulated contin-
uous administration to an infant at 0.156 mL/min, the amino 
acids did not change when the bottle, infusion tubing, and 
collection bottle were shielded with foil. Only 20 cm of tubing 
in the incubator was exposed to light. However, if the flow was 
stopped, a marked reduction in methionine (40%), tryptophan 
(44%), and histidine (22%) occurred in the solution exposed to 
light for 24 hours. In a similar solution without vitamins, only 
the tryptophan concentration decreased. The difference was 
attributed to the presence of riboflavin, a photosensitizer. The 
authors recommended administering the multivitamin sepa-
rately and shielding from light.833 

The stability of amino acids in a parenteral nutrition solution 
composed of amino acids 3.5%, dextrose 25%, and electrolytes 
in polyvinyl chloride (PVC) bags was assessed at 4 and 25°C over 
30 days. No significant decreases of the amino acids occurred in 
the refrigerated samples. However, the sample stored at room 
temperature showed significant losses of methionine (10.2%) 
and arginine (8.2%) in 30 days.1057 

DOI: 10.37573/9781585286850.015
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Compatibility Information
Solution Compatibility

Amino acids

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Fat emulsion 10%, intravenous VT MG AA 8.5% Mixed in equal parts. Physically compatible for 48 hr at 4°C 
and room temperature

32 C

Fat emulsion 10%, intravenous CU AB AA 7% Mixed in equal parts. Physically compatible for 72 hr at room 
temperature

656 C

Fat emulsion 10%, intravenous CU MG AA 8.5% Mixed in equal parts. Physically compatible for 72 hr at room 
temperature

656 C

Fat emulsion 10%, intravenous CU TR AA 8.5% Mixed in equal parts. Physically compatible for 72 hr at room 
temperature

656 C

Fat emulsion 10%, intravenous VT AA 10% Mixed in equal parts. Changes in 20 min. Coalescence and 
creaming in 8 hr at 8 and 25°C

825 I

The long-term stability of the components of a parenteral  
nutrition solution composed of amino acids, dextrose, electrolytes,  
and trace metals in PVC bags was determined over a 6- 
month period of storage at 4°C. None of the amino acids decom-
posed more than 10% during the first 2 months. However, at 6 
months, all of the amino acids except tyrosine, lysine, and histi-
dine had degraded by more than 10%; some losses exceeded 25%.  
The dextrose, electrolytes, and trace elements remained 
constant for the 6-month period. Water loss through the PVC 
bag was only 0.2%. Visually the color remained unchanged.1058 

The long-term stability of the components of 6 parenteral 
nutrition solutions containing variable amounts of amino acids, 
dextrose, electrolytes, trace elements, and vitamins, stored in 
PVC bags at 4 and 25°C, was evaluated. No significant changes 
to the amino acids, dextrose, electrolytes, or trace elements 
were noted during 28 days.1063 

Peroxide Formation
Potentially toxic peroxide is generated in parenteral nutrition 
admixtures as a reaction between oxygen and various compo-
nents catalyzed by riboflavin in the presence of light. This is partic-
ularly true in neonatal formulations.1650 1653 1947 2306 2309 2316  Expo-
sure of a neonatal parenteral nutrition admixture to ambient light 
resulted in the formation of peroxide concentrations up to 300 
μM. Light protection from compounding through administration 
has been recommended as a more achievable approach to reduce 
the formation of peroxide than avoiding contact with oxygen.2316 

Exposure of parenteral nutrition admixtures to light during 
phototherapy has been shown to generate substantially larger 
amounts of hydrogen peroxide.2310  In a study of the rate of 
hydrogen peroxide formation in a TrophAmine 1%-based paren-
teral nutrition admixture exposed to light, levels of peroxide 
increased linearly for about 8 hours and then reached a plateau 
at about 940 μM. A similar solution kept in the dark did not 
generate any detectable peroxide. A hydrogen peroxide concen-
tration of as little as 25 μM has been shown to be lethal to 90% 
of human cells in culture. The authors speculated that addi-
tive hepatic oxidant injury over time might increase hepatic 
dysfunction as the duration of exposure to parenteral nutri-
tion increases. The presence of sulfite antioxidants in the amino 

acids helps to reduce the formation of hydrogen peroxide, but 
the antioxidants are present in insufficient quantities to offer 
adequate protection. Shielding parenteral nutrition admixtures 
from light was recommended for neonatal administration.2309 

The formation of toxic peroxides due to exposure of paren-
teral nutrition admixtures to light was reduced substantially 
by using colored administration sets. Both 2-in-1 and 3-in-1 
parenteral nutrition admixtures exhibited little protection from 
peroxide formation when only the bag was shielded from light. 
Peroxide formation was 2 to 3 times higher using light-pro-
tected bags with clear tubing when compared to colored tubing. 
Shielding the parenteral nutrition bags from light and using 
black, yellow, or orange tubing would reduce peroxide loads 
down to about 100 μM.2306 

Freezing Solutions
The acceptability of frozen storage of some parenteral nutri-
tion solutions has been determined. Parenteral nutrition solu-
tions composed of equal parts of Travasol 8.5% with electro-
lytes and dextrose 70% injection (final concentrations of amino 
acids and dextrose were 4.25 and 35%, respectively), in PVC 
containers were stored frozen at –20°C for 60 days. Both over-
night room temperature thawing and 30-minute microwave 
thawing were utilized. The results indicated that, with either 
thawing technique, the amino acids, electrolytes, and dextrose 
were unchanged after 60 days of frozen storage and subsequent 
thawing.578 

Plasticizer Leaching
A parenteral nutrition solution containing an amino acid solu-
tion, dextrose, and electrolytes in a PVC bag did not leach 
measurable quantities of diethylhexyl phthalate (DEHP) plas-
ticizer during 21 days of storage at 4 and 25°C. However, addi-
tion of fat emulsion 10 or 20% to the formula caused detect-
able leaching of DEHP from the PVC containers stored for 48 
hours. Higher DEHP levels were found in the 25°C samples than 
in the 4°C samples. The authors recommended limiting the use 
of lipid-containing parenteral nutrition admixtures to 24 to 36 
hours. Use of non-PVC containers and tubing is another option 
to eliminate the problem of plasticizer leaching.1430 
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Additive Compatibility

Amino acids

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Albumin human 9.5 g TNA #232a i Microscopically observed emulsion disruption found 
with increased fat globule size in 48 hr at room 
temperature

2267 ?

Albumin human 9.5 g TNA #233a i Visually apparent emulsion disruption with 
creaming in 4 hr at room temperature. Increased 
disruption attributed to the added effect of calcium 
and magnesium ions

2267 I

Albumin human 18.2 g TNA #234a i Creaming and free oil formation visually observed 
in 24 hours at room temperature

2267 I

Albumin human 18.2 g TNA #235a i Visually apparent emulsion disruption with 
creaming and free oil formation in 4 hr at room 
temperature. Increased disruption attributed to the 
added effect of calcium and magnesium ions

2267 I

Amikacin sulfate 150 mg TPN #107a Activity retained for 24 hr at 21°C 1326 C

Aminophylline SE 500 mg MG AA 4.25%, D 25% No increase in particulate matter in 24 hr at 4°C 349 C

Aminophylline SE 250 mg to 
1.5 g

TPN #25 to #27a Physically compatible and aminophylline stable for 
at least 24 hr at 25°C

755 C

Aminophylline SE 1 g TPN #25 to #27a Physically compatible and aminophylline stable for 
at least 24 hr at 4°C

755 C

Aminophylline SE 1 g TPN #28 to #30a Physically compatible and aminophylline stable for 
at least 24 hr at 25°C

755 C

Aminophylline 29.3 mg b No significant change in aminophylline content 
over 24 hr at 24 to 26°C

852 C

Aminophylline 284 and 638 
mg

TNA #180a No theophylline loss and no increase in fat particle 
size in 24 hr at room temperature

1617 C

Amphotericin B SQ 100 mg MG AA 4.25%, D 25% Turbidity and fine yellow particles form 349 I

Ampicillin sodium BR 1 g MG TPN #21a Activity retained for 24 hr at 4°C 87 C

Ampicillin sodium BR 1 g MG TPN #21a 12 to 25% ampicillin loss in 24 hr at 25°C 87 I

Ampicillin sodium BR 1 g MG AA 4.25%, D 25% Increase in microscopic particles noted over 24 hr 
at 5°C

349 I

Ampicillin sodium AST 1.5 g TPN #52a 69% ampicillin loss in 24 hr at 29°C 440 I

Ampicillin sodium AST 1.5 g TPN #53a 22% ampicillin loss in 24 hr at 29°C 440 I

Ampicillin sodium 1 and 3 g TPN #107a Activity retained for 24 hr at 21°C 1326 C

Aztreonam 2 g TPN #107a Activity retained for 24 hr at 21°C 1326 C

Cefazolin sodium LI 1 g MG AA 4.25%, D 25% No increase in particulate matter in 24 hr at 4°C 349 C

Cefazolin sodium SKF 10 g TR TPN #22a Physically compatible with no loss of activity in 24 
hr at 22°C in the dark

837 C

Cefazolin sodium 1 g TPN #107a 9% cefazolin loss in 24 hr at 21°C 1326 C

Cefepime HCl BR 1 and 4 g AB AA 4.25%, D 25%, 
electrolytes

5 to 6% cefepime loss in 8 hr at room temperature 
and 3 days at 5°C

1682 C

Cefotaxime 
sodium

1 g TPN #107a Activity retained for 24 hr at 21°C 1326 C

Cefoxitin sodium 1 g TPN #107a Activity retained for 24 hr at 21°C 1326 C

Ceftazidime 1 g TPN #107a Activity retained for 24 hr at 21°C 1326 C
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Ceftazidime GL 6 g AB AA 5%, D 25% No substantial amino acid degradation in 48 hr at 
22°C and 10 days at 4°C. Ceftazidime stability the 
determining factor

1535 C

Ceftazidime GL 1 g TPN #141 to #143a Visually compatible with 8% ceftazidime loss in 6 hr 
and 10% loss in 24 hr at 22°C. 8% ceftazidime loss 
in 3 days at 4°C

1535 C

Ceftazidime GL 6 g TPN #141 to #143a Visually compatible with 6% ceftazidime loss in 
12 hr and 11 to 13% loss in 24 hr at 22°C. 7 to 9% 
ceftazidime loss in 3 days at 4°C

1535 C

Cefuroxime 
sodium

1 g TPN #107a Activity retained for 24 hr at 21°C 1326 C

Clindamycin 
phosphate

UP 250 mg MG TPN #21a Stable for 24 hr at 4 and 25°C 87 C

Clindamycin 
phosphate

UP 600 mg MG AA 4.25%, D 25% No increase in particulate matter in 24 hr at 4°C 349 C

Clindamycin 
phosphate

UP 3 g TR TPN #22a Physically compatible with no loss in 24 hr at 22°C 
in the dark

837 C

Clindamycin 
phosphate

400 mgc TPN #107a Stable for 24 hr at 21°C 1326 C

Cyclophospha-
mide

MJ 500 mg MG AA 4.25%, D 25% No increase in particulate matter in 24 hr at 4°C 349 C

Cyclosporine SZ 150 mg MG AA 5%, D 25% Visually compatible with no cyclosporine loss in  
72 hr at 21°C

1616 C

Cytarabine UP 100 mg MG AA 4.25%, D 25% No increase in particulate matter in 24 hr at 4°C 349 C

Cytarabine UP 50 mg TPN #57a Physically compatible with no cytarabine loss in  
48 hr at 25 or 8°C

996 C

Dopamine HCl AS 400 mg MG AA 4.25%, D 25% No increase in particulate matter in 24 hr at 4°C 349 C

Epoetin alfa ORT 100 units d 96% of the epoetin alfa deliverede  over 24 hr 1878 C

Famotidine MSD 20 and 40 mg TPN #109, #110a Physically compatible with no famotidine loss and 
little change in amino acids in 48 hr at 21°C and in 
7 days at 4°C

1331 C

Famotidine MSD 20 and 50 mg TNA #111, #112a Physically compatible. Little loss and no change in 
fat particle size in 48 hr at 4 and 21°C

1332 C

Famotidine MSD 20 mg TPN #113a Physically compatible. Little loss in 35 days at 4°C 
in light

1334 C

Famotidine MSD 20 and 40 mg TNA #114a Physically compatible. No loss and no change in fat 
particle size in 72 hr at 21°C in light

1333 C

Famotidine MSD 20 mg f 0 to 5% loss in 48 hr at 25°C in light or dark and 
at 5°C

1344 C

Famotidine MSD 16.7 and  
33.3 mg

TPN #115, #116a No famotidine loss in 7 days at 23 and 4°C 1352 C

Famotidine MSD 20 mg TNA #182a Visually compatible. No loss in 24 hr at 24°C in light 1576 C

Famotidine MSD 20 mg TNA #197 to #200a Physically compatible. No loss in 48 hr at 22°C in 
light

1921 C

Famotidine MSD 20 mg TPN #196a Physically compatible. No loss in 48 hr at 22°C in 
light

1921 C

Fluorouracil RC 500 mg MG AA 4.25%, D 25% No increase in particulate matter in 24 hr at 4°C 349 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Fluorouracil RC 1 and 4 g TPN #23a Physically compatible for 42 hr at room tempera-
ture in light. Erratic assay results

562 ?

Fluorouracil RC 1 g TPN #23a Physically compatible and fluorouracil stable for 48 
hr at room temperature in ambient light

826 C

Folic acid 1 mg TPN #74a Folic acid stable over 8 hr at room temperature in 
fluorescent or sunlight

842 C

Folic acid USP 0.2 and  
10 mg

MG AA 4.25%, D 25% Physically compatible. Stable for 7 days at 4°C and 
room temperature in dark

895 C

Folic acid USP 0.4 mg TPN #69a Physically compatible and folic acid stable for at 
least 7 days at 4 and 25°C protected from light

895 C

Folic acid LE 0.25 to 1 mg TPN #70a Folic acid stable for at least 48 hr at 6 and 21°C in 
light or dark conditions

896 C

Furosemide HO 40 mg MG AA 4.25%, D 25% No increase in particulate matter in 24 hr at 4°C 349 C

Ganciclovir 
sodium

SY 3 and 5 g TPN #183 to #185a Precipitate forms 1744 I

Ganciclovir 
sodium

SY 2 g TPN #183a Precipitate forms 1744 I

Gentamicin 
sulfate

SC 80 mg MG AA 4.25%, D 25% No increase in particulate matter in 24 hr at 4°C 349 C

Gentamicin 
sulfate

SC 800 mg TR TPN #22a Physically compatible. No loss in 24 hr at 22°C in 
the dark

837 C

Gentamicin 
sulfate

SC 50 mg TPN #52 and TPN 
#53a 

Physically compatible. No loss in 24 hr at 29°C 440 C

Gentamicin 
sulfate

75 mg TPN #107a Physically compatible and stable for 24 hr at 21°C 1326 C

Heparin sodium RI 20,000 units MG AA 4.25%, D 25% No increase in particulate matter in 24 hr at 4°C 349 C

Heparin sodium 35,000 units TPN #48 to #51a Heparin activity retained for 24 hr at 25°C but fell 
significantly after 24 hr

900 C

Heparin sodium LY 3000 to 
20,000 units

TPN #205a Heparin activity retained for 28 days at 4°C 2025 C

Hydrochloric acid 40, 60, 100 
mEq

MG TPN #24a Physically compatible and changes in amino acid 
concentrations considered negligible over 24 hr at 
25°C. Hydrochloric acid available from solution

582 C

Imipenem– 
cilastatin sodium

500m n  mg TPN #107a 57% imipenem loss in 24 hr at 21°C 1326 I

Imipenem– 
cilastatin sodium

MSD 5m  g TPN #241, #242a 8 to 10% imipenem loss within 30 min at 25°C 
under fluorescent light

493 I

Insulin, regular NOV 10 units a i TNA #267a i 40 to 60% loss likely due to sorption 2599 I

Iron dextran FI 100 mg TR TPN #31 to #33a Physically compatible with minimal changes to 
iron dextran and amino acids for 18 hr at room 
temperature

692 C

Iron dextran FI 50 mg TNA #122a Lipid oiling out in 18 to 19 hr with formation of 
yellow-brown layer

1383 I

Iron dextran FI TNA #159 to #166a Physically compatible with no change in particle 
size distribution in 48 hr at 4 and 25°C

1648 C

Iron dextran SCN 10 mg TPN #207, #208a Rust-colored precipitate forms in 12 hr at 19°C 
protected from sunlight

2103 I

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Iron dextran SCN 10 mg TPN #209a Rust-colored precipitate forms in some samples in 
18 to 24 hr at 19°C protected from sunlight

2103 I

Iron dextran SCN 10 mg TPN #210a Visually compatible for 48 hr at 19°C protected 
from sunlight. Trace iron precipitation found after 
48 hr

2103 ?

Iron dextran SCN 10 mg TPN #211a Visually compatible for 48 hr at 19°C protected 
from sunlight. No iron precipitation found after 
48 hr

2103 C

Isoproterenol HCl WI 2 mg MG AA 4.25%, D 25% No increase in particulate matter in 24 hr at 4°C 349 C

Lidocaine HCl AST 1 g MG AA 4.25%, D 25% No increase in particulate matter in 24 hr at 4°C 349 C

Meperidine HCl WI 100 mg TPN #71a g Physically compatible with no meperidine loss in 36 
hr at 22°C

1000 C

Methotrexate 
sodium

LE 50 mg MG AA 4.25%, D 25% No increase in particulate matter in 24 hr at 4°C 349 C

Methyldopate 
HCl

MSD 500 mg MG AA 4.25%, D 25% No increase in particulate matter in 24 hr at 4°C 349 C

Methylprednis-
olone sodium 
succinate

UP 250 mg MG AA 4.25%, D 25% No increase in particulate matter in 24 hr at 4°C 349 C

Methylprednis-
olone sodium 
succinate

PHU 25, 63,  
125 mg

TNA #237a i Physically compatible with no substantial change in 
lipid particle size. Variable assay results, but <10% 
change in drug concentration and <8% change in 
TNA components after 7 days at 4°C, followed by 
24 hr at ambient temperature and light

2347 C

Methylprednis-
olone sodium 
succinate

PHU 25, 63,  
125 mg

TPN #236a i Variable assay results, but less than 10% change in 
drug concentration and less than 12% change in 
TPN components after 7 days at 4°C, followed by 24 
hr at ambient temperature and light

2347 C

Metoclopramide 
HCl

RB 5 and 20 mg TR AA 2.75%, D 25%, 
electrolytes

Metoclopramide chemically stable for 72 hr at room 
temperature

854 C

Metoclopramide 
HCl

RB 5 mg TPN #89a Physically compatible with no metoclopramide loss 
in 24 hr and 10% loss in 48 hr at 25°C

1167 C

Metoclopramide 
HCl

RB 20 mg TPN #89a Physically compatible with no metoclopramide loss 
in 72 hr at 25°C

1167 C

Metoclopramide 
HCl

RB 5 mg TPN #90a Physically compatible with no metoclopramide loss 
in 72 hr at 25°C

1167 C

Metoclopramide 
HCl

RB 20 mg TPN #90a Physically compatible with 3% metoclopramide loss 
in 72 hr at 25°C

1167 C

Midazolam HCl RC 600 mg to 1 g TPN #174 to #176a Precipitates immediately 1624 I

Midazolam HCl RC 100 and  
500 mg

TPN #174 to #176a Visually compatible with no midazolam loss and 
less than 10% loss of any amino acid in 5 hr at 22°C

1624 C

Morphine sulfate LI 100 mg TPN #71a g Physically compatible with no morphine loss in 36 
hr at 22°C

1000 C

Multivitamins USV 1 vial TR AA 4.25%, D 25% No loss of thiamine HCl in 22 hr at 30°C 843 C

Multivitamins 
(M.V.I. Pediatric)

ROR 5 mL AA 2%, D 12.5%, 
electrolytes

7% phytonadione loss in 4 hr and 27% loss in 24 hr 
under ambient temperature and light

1815 I

Multivitamins LY 10 mL ABg h l AA 2.5%, D 25% All vitamins stable for 24 hr at 4°C 926 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Multivitamins LY 10 mL MGg h l AA 4.25%, D 25% All vitamins stable for 24 hr at 4°C 926 C

Nafcillin sodium 1 and 2 g TPN #107a Nafcillin activity retained for 24 hr at 21°C 1326 C

Norepinephrine 
bitartrate

WI 4 mg MG AA 4.25%, D 25% No increase in particulate matter in 24 hr at 4°C 349 C

Octreotide 
acetate

SZ 1.5 mg TPN #119, #120a h Little octreotide loss over 48 hr at room tempera-
ture in ambient room light

1373 C

Octreotide 
acetate

SZ 450 mcg TNA #139a g i Physically compatible with no change in lipid 
particle size in 48 hr at 22°C under fluorescent light 
and 7 days at 4°C. Octreotide activity highly vari-
able

1540 ?

Ondansetron HCl GL 0.03 and 
0.3 g

TNA #190a Physically compatible with no ondansetron loss in 
48 hr at 24°C in light

1766 C

Oxacillin sodium BR 500 mg MG AA 4.25%, D 25% No increase in particulate matter in 24 hr at 4°C 349 C

Pantoprazole 
sodium

ALTk 13.3 mg TPN #265a Yellow discoloration and drug losses of 12% in 3 hr 
at room temperature in dark

2789 I

Penicillin G  
potassium

SQ 5 million 
units

MG TPN #21a Activity retained for 24 hr at 4 and 25°C 87 C

Penicillin G  
potassium

LI 1 million 
units

MG AA 4.25%, D 25% No increase in particulate matter in 24 hr at 4°C 349 C

Penicillin G  
potassium

AY 25 million 
units

TR TPN #22a Physically compatible with no loss of activity in 24 
hr at 22°C in dark

837 C

Penicillin G  
potassium

2 g TPN #107a Activity retained for 24 hr at 21°C 1326 C

Penicillin G 
sodium

2 g TPN #107a Activity retained for 24 hr at 21°C 1326 C

Phytonadione MSD 10 mg MG AA 4.25%, D 25% No increase in particulate matter in 24 hr at 4°C 349 C

Polymyxin B 
sulfate

NOV 40 mg TPN #52, #53a Physically compatible with no polymyxin loss in 24 
hr at 29°C

440 C

Ranitidine HCl GL 83, 167, 250 
mg

TPN #58a 10% ranitidine loss in 48 hr at 23°C 997 C

Ranitidine HCl GL 50 and 100 
mg

TPN #59, #60a h No color change and 7 to 9% ranitidine loss in 24 hr 
at 24°C in light. Amino acids unaffected. Darkened 
color and 10 to 12% ranitidine loss in 48 hr

1010 C

Ranitidine HCl GL 50 and 100 
mg

TNA #92a i 7 to 10% ranitidine loss in 12 hr and 20 to 28% loss 
in 24 hr at 23°C in light

1183 I

Ranitidine HCl GL 50 and 100 
mg

TPN #117a Physically compatible and 5% ranitidine loss in 48 
hr refrigerated and at 25°C

1360 C

Ranitidine HCl GL 50 and 100 
mg

TNA #118a Physically compatible. 6 to 10% ranitidine loss in 36 
hr under refrigeration and at 25°C

1360 C

Ranitidine HCl GL 75 mg TNA #197 to #200a Physically compatible with 7% or less ranitidine loss 
in 24 hr at 22°C in light. About 15% loss in 48 hr

1921 C

Ranitidine HCl GL 75 mg TPN #196a Physically compatible with 7% or less ranitidine loss 
in 24 hr at 22°C in light. About 12% loss in 48 hr

1921 C

Ranitidine HCl 200 mg TNA #245a No ranitidine loss and no lipid change in 24 hr at 
room temperature

486 C

Ranitidine HCl GL 72 mg TNA #246a Less than 7% ranitidine loss and no change in emul-
sion integrity in 14 days at 4°C

501 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Ranitidine HCl GL 72 mg TPN #247a 2% ranitidine loss in 14 days at 4°C 501 C

Sodium bicar-
bonate

50 and 150 
mEq

TPN #62 to #65 Physically compatible with 10% or less carbon 
dioxide loss and unchanged pH in 7 days at 25°C 
protected from light

1011 C

Sodium bicar-
bonate

100 mEq TPN #66 to #68a Physically compatible with 10% or less carbon 
dioxide loss and unchanged pH in 7 days at 25°C 
protected from light

1011 C

Tacrolimus FUJ 100 mg TPN #201a g Visually compatible with no loss in 24 hr at 24°C 1922 C

Tobramycin 
sulfate

LI 80 mg MG AA 4.25%, D 25% No increase in particulate matter in 24 hr at 4°C 349 C

Vancomycin HCl 400 mg TPN #95, #96a Physically compatible and no vancomycin loss for 8 
days at room temperature and refrigerated

1321 C

Vancomycin HCl 1 and 6 g TPN #105, #106a Physically compatible with little or no vancomycin 
loss in 4 hr at 22°C

1325 C

Vancomycin HCl 200 mg TPN #107a Activity retained for 24 hr at 21°C 1326 C

Vancomycin HCl LI 500 mg and 
1 g

TPN #202a h Visually compatible and activity retained for 35 
days at 4°C plus 24 hr at 22°C

1933 C

a Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

b Tested in a pediatric parenteral nutrition solution containing 150 mL of dextrose 5% and 30 mL of Vamin glucose with electrolytes and vitamins.

c Expressed as clindamycin base.

d  TPN composed of amino acids (TrophAmine) 0.5 or 2.25% with dextrose 12.5%, vitamins, trace elements, magnesium sulfate, calcium gluconate, sodium chloride, potassium 
acetate, and heparin sodium.

e Delivered from a syringe through microbore tubing, T-connector, and a Teflon neonatal 24-gauge intravenous catheter.

f Tested in Vamin 14, Vamin 18, Vamin glucose, and Vamin N.

g Tested in glass containers.

h Tested in PVC containers.

i Tested in ethylene vinyl acetate containers.

j Concentration of fosphenytoin expressed in milligrams of phenytoin sodium equivalents (PE) per mL.

k Test performed using the formulation WITH edetate disodium.

l Tested in polyolefin bags.

m Imipenem component. Imipenem in a 1:1 fixed-ratio concentration with cilastatin.

n Not specified whether concentration refers to single component or combined components.

Y-Site Injection Compatibility (1:1 Mixture)

Amino acids

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetazolamide sodium LE 100 mg/mL TPN #203, #204g White precipitate forms immediately 1974 I

Acyclovir sodium BW 7 mg/mL TPN #203, #204g White precipitate forms immediately 1974 I

Acyclovir sodium BW 7 mg/mLa TPN #212 to #215g Crystalline needles form immediately, becoming a 
gross precipitate in 1 hr

2109 I

Acyclovir sodium GW 7 mg/mLa TNA #218 to #226g White precipitate forms immediately 2215 I

Alprostadil BED 15 mcg/mLa TPN #274g Visually compatible for 1 hr 2746 C

Amikacin sulfate 250 mg/mL TPN #54g Physically compatible and activity retained over 6 hr 
at 22°C

1045 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amikacin sulfate BR 37.5 mg/0.15 mLj TPN #61c g Physically compatible 1012 C

Amikacin sulfate BR 225 mg/0.9 mLj TPN #61d g Physically compatible 1012 C

Amikacin sulfate BR 15 mge TPN #91f g Physically compatible 1170 C

Amikacin sulfate BR 250 mg/mL TNA #97 to #104g Broken fat emulsion with floating oil 1324 I

Amikacin sulfate APC 5 mg/mL TPN #203, #204g Visually compatible for 2 hr at 23°C 1974 C

Amikacin sulfate AB 5 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Amikacin sulfate AB 5 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Aminophylline DB 1 mg/mLb TPN #189g Visually compatible for 24 hr at 22°C 1767 C

Aminophylline AMR 5 and 25 mg/mL TPN #203, #204g White precipitate forms immediately 1974 I

Aminophylline AB 2.5 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Aminophylline AB 2.5 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Amoxicillin sodium 50 mg/mLb TPN #189g Visually compatible for 24 hr at 22°C 1767 C

Amphotericin B PH 0.6 mg/mLa TPN #212 to #215g Precipitate forms immediately 2109 I

Amphotericin B PH 0.6 mg/mLa TNA #218 to #226g Yellow precipitate forms immediately 2215 I

Ampicillin sodium BR 40 mg/mLb TNA #73g h Visually compatible for 4 hr at 25°C 1008 C

Ampicillin sodium WY 250 mg/1.3 mLi TPN #61c g Heavy precipitate of calcium phosphate 1012 I

Ampicillin sodium WY 1.5 g/7.5 mLi TPN #61d g Heavy precipitate of calcium phosphate 1012 I

Ampicillin sodium TPN #54g Precipitate forms in 30 min at 22°C 1045 I

Ampicillin sodium APC 100 and 250 mg/
mL

TPN #203, #204g White precipitate forms immediately 1974 I

Ampicillin sodium SKB 20 mg/mLb TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Ampicillin sodium SKB 20 mg/mLb TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Ampicillin sodium–
sulbactam sodium

RR 20 mg/mLb aa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Ampicillin sodium–
sulbactam sodium

PF 20 mg/mLb aa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Argatroban SKB 1 mg/mLa TPN #263g Physically compatible for 24 hr at 23°C 2572 C

Ascorbic acid DB 20 mg/mLb TPN #189g Visually compatible for 24 hr at 22°C 1767 C

Atracurium besylate WEL 10 mg/mL TPN #189g Visually compatible for 24 hr at 22°C 1767 C

Aztreonam SQ 40 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Aztreonam SQ 40 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Bumetanide RC 0.04 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Bumetanide RC, 
BV

0.04 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Buprenorphine HCl RKC 0.04 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Buprenorphine HCl RKC 0.04 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Butorphanol tartrate APC 0.04 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Butorphanol tartrate APC 0.04 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Calcium gluconate DB 10 mg/mLb TPN #189g Visually compatible for 24 hr at 22°C 1767 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Calcium gluconate AB 40 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Calcium gluconate AB 40 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Carboplatin BMS 5 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Carboplatin BMS 5 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Caspofungin acetate ME 0.7 mg/mLb TPNw Immediate white turbid precipitate forms 2758 I

Cefazolin sodium SKF 20 mg/mLa TNA #73g h Visually compatible for 4 hr at 25°C 1008 C

Cefazolin sodium SKF 200 mg/0.9 mLi TPN #61c g Physically compatible 1012 C

Cefazolin sodium SKF 1.2 g/5.3 mLi TPN #61d g Physically compatible 1012 C

Cefazolin sodium SKB 20 mg/mLa TPN #212, #213g Physically compatible for 4 hr at 23°C 2109 C

Cefazolin sodium SKB 20 mg/mLa TPN #214, #215g Microprecipitate forms immediately 2109 I

Cefazolin sodium SKB 20 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Cefotaxime sodium HO 200 mg/0.7 mLi TPN #61c g Physically compatible 1012 C

Cefotaxime sodium HO 1.2 g/4 mLi TPN #61d g Physically compatible 1012 C

Cefotaxime sodium RS 200 mg/mLk TPN #189g Visually compatible for 24 hr at 22°C 1767 C

Cefotaxime sodium HO 60 mg/mL TPN #203, #204g Visually compatible for 2 hr at 23°C 1974 C

Cefotaxime sodium HO 20 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Cefotaxime sodium HO 20 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Cefotetan disodium STU 20 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Cefotetan disodium ZEN 20 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Cefoxitin sodium MSD 20 mg/mLa TNA #73g h Visually compatible for 4 hr at 25°C 1008 C

Cefoxitin sodium MSD 200 mg/2.1 mLi TPN #61c g Physically compatible 1012 C

Cefoxitin sodium MSD 1.2 g/12.6 mLi TPN #61d g Physically compatible 1012 C

Cefoxitin sodium MSD 200 mg/mLk TPN #189g Visually compatible for 24 hr at 22°C 1767 C

Cefoxitin sodium ME 20 mg/mLa TPN #212 to #215d Physically compatible for 4 hr at 23°C 2109 C

Cefoxitin sodium ME 20 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Ceftaroline fosamil FOR 2.22 mg/mLa b v TPN #296g Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime GL 40 mg/mLl TPN #141 to #143g Visually compatible with 4% or less ceftazidime loss 
in 2 hr at 22°C in 1:1 and 1:3 ratios

1535 C

Ceftazidime GL 200 mg/mLk TPN #189g Visually compatible for 24 hr at 22°C 1767 C

Ceftazidime LI 60 mg/mL TPN #203, #204g Visually compatible for 2 hr at 23°C 1974 C

Ceftazidime SKB 40 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Ceftazidime SKBcc 40 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Ceftriaxone sodium RC 20 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Cefuroxime sodium LI 30 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Cefuroxime sodium GL 30 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Chloramphenicol sodium 
succinate

PD 125 mg/1.25 mLi TPN #61c g Physically compatible 1012 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Chloramphenicol sodium 
succinate

PD 750 mg/7.5 mLi TPN #61d g Physically compatible 1012 C

Chlorothiazide sodium ME 28 mg/mL TPN #203, #204g White precipitate forms immediately 1974 I

Chlorpromazine HCl SCN 2 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Chlorpromazine HCl SCN 2 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Ciprofloxacin MI 2 mg/mLa AB AA 5%, D 25% Visually compatible for 2 hr at 25°C under fluores-
cent light

1628 C

Ciprofloxacin MI 1 mg/mLa TPN #212 to #215g Amber discoloration forms in 1 to 4 hr 2109 I

Ciprofloxacin BAY 1 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Cisplatin BMS 1 mg/mL TPN #212 to #215g Amber discoloration forms in 1 to 4 hr 2109 I

Cisplatin BMS 1 mg/mL TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Clevidipine butyrate CHS 0.5 mg/mL 10% Physically compatible for 24 hr at 23°C 3334 C

Clindamycin phosphate UP 12 mg/mLa TNA #73g h Visually compatible for 4 hr at 25°C 1008 C

Clindamycin phosphate UP 50 mg/0.33 mLm TPN #61c g Physically compatible 1012 C

Clindamycin phosphate UP 300 mg/2 mLm TPN #61d g Physically compatible 1012 C

Clindamycin phosphate AB 10 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Clindamycin phosphate AST 10 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Clonazepam RC 1 mg/mLk TPN #189g Visually compatible for 24 hr at 22°C 1767 C

Cyclophosphamide MJ 10 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Cyclophosphamide MJ 10 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Cyclosporine SZ 5 mg/mLa TPN #212, #213g Physically compatible for 4 hr at 23°C 2109 C

Cyclosporine SZ 5 mg/mLa TPN #214, #215g Small amount of subvisible precipitate forms in 4 hr 2109 I

Cyclosporine SZ 5 mg/mLa TNA #220, #223g Small amount of precipitate forms immediately 2215 I

Cyclosporine SZ 5 mg/mLa TNA #218, #219, #221, 
#222, #224 to #226g 

Visually compatible for 4 hr at 23°C 2215 C

Cytarabine CHI 50 mg/mL TPN #212 to #215g Substantial loss of natural subvisible turbidity occurs 
immediately

2109 I

Cytarabine BED 50 mg/mL TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Dexamethasone sodium 
phosphate

AMR 4 mg/mL TPN #203, #204g Visually compatible for 2 hr at 23°C 1974 C

Dexamethasone sodium 
phosphate

AMR 1 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Dexamethasone sodium 
phosphate

FUJ, 
ES

1 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Digoxin BW 12.5 mcg/mLl TNA #73g Visually compatible for 4 hr 1009 C

Digoxin BW 0.25 mg/mL TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Digoxin ES, 
WY

0.25 mg/mL TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Diphenhydramine HCl SCN 2a  and 50 mg/mL TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Diphenhydramine HCl PD 2 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Diphenhydramine HCl SCN 50 mg/mL TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Dobutamine HCl LI 1 mg/mLn TPN #91f g Physically compatible 1170 C

Dobutamine HCl LI 50 mg/mLb TPN #189g Visually compatible for 24 hr at 22°C 1767 C

Dobutamine HCl LI 5 mg/mL TPN #203, #204g Visually compatible for 4 hr at 23°C 1974 C

Dobutamine HCl LI 4 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Dobutamine HCl AST 4 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Dopamine HCl AB 1.6 mg/mLl TNA #73g Visually compatible for 4 hr 1009 C

Dopamine HCl DB 1.6 mg/mLb TPN #189g Visually compatible for 24 hr at 22°C 1767 C

Dopamine HCl AMR 3.2 mg/mL TPN #203, #204g Visually compatible for 4 hr at 23°C 1974 C

Dopamine HCl AB 3.2 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Dopamine HCl AB 3.2 mg/mLa TNA #222, #223g Precipitate forms immediately 2215 I

Dopamine HCl AB 3.2 mg/mLa TNA #218 to #221, 
#224 to #226g 

Visually compatible for 4 hr at 23°C 2215 C

Doxorubicin HCl PH 2 mg/mL TPN #212 to #215g Substantial loss of natural subvisible haze occurs 
immediately

2109 I

Doxorubicin HCl PH, 
GEN

2 mg/mL TNA #218 to #226g Damage to emulsion occurs immediately with free 
oil formation possible

2215 I

Doxycycline hyclate PF 10 mg/1 mLj TPN #61c g Physically compatible 1012 C

Doxycycline hyclate PF 60 mg/6 mLj TPN #61d g Physically compatible 1012 C

Doxycycline hyclate LY 1 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Doxycycline hyclate FUJ 1 mg/mLa TNA #218 to #226g Damage to emulsion occurs immediately with free 
oil formation possible

2215 I

Droperidol AB 0.4 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Droperidol AB 0.4 mg/mLa TNA #218 to #226g Damage to emulsion occurs in 1 to 4 hr with free oil 
formation possible

2215 I

Enalaprilat MSD 0.1 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Enalaprilat ME 0.1 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Epinephrine HCl AST 0.2 mg/mLb TPN #189g Visually compatible for 24 hr at 22°C 1767 C

Erythromycin lactobi-
onate

AB 20 mg/mLb TNA #73g h Visually compatible for 4 hr at 25°C 1008 C

Erythromycin lactobi-
onate

AB 50 mg/1 mLj TPN #61c g Physically compatible 1012 C

Erythromycin lactobi-
onate

AB 300 mg/6 mLj TPN #61d g Physically compatible 1012 C

Erythromycin lactobi-
onate

DB 10 mg/mLb TPN #189g Visually compatible for 24 hr at 22°C 1767 C

Famotidine ME 2 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Famotidine ME 2 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Fentanyl citrate ES 0.05 mg/mL TPN #203, #204g Visually compatible for 4 hr at 23°C 1974 C

Fentanyl citrate ES 0.01 mg/mLk TPN #216g Mixed 1 mL of fentanyl with 9 mL of TPN. Visually 
compatible for 24 hr

2104 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Fentanyl citrate AB, JN 0.0125a  and 0.05 
mg/mL

TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Fentanyl citrate AB 0.0125a  and 0.05 
mg/mL

TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Floxacillin sodium BE 50 mg/mLb TPN #189g Visually compatible for 24 hr at 22°C 1767 C

Fluconazole PF 0.5 and 1.75 mg/
mLo 

TPN #146g o Visually compatible with no fluconazole loss in 2 
hr at 24°C in fluorescent light. Amino acids greater 
than 93%

1554 C

Fluconazole PF 0.5 and 1.75 mg/
mLo 

TPN #147, #148g o Visually compatible with no fluconazole loss in 2 
hr at 24°C in fluorescent light. Amino acids not 
analyzed

1554 C

Fluconazole RR 2 mg/mL TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Fluconazole PF 2 mg/mL TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Fluorouracil PH 16 mg/mLa TPN #212, #213g Slight subvisible haze, crystals, and amber discolor-
ation form in 1 to 4 hr

2109 I

Fluorouracil PH 16 mg/mLa TPN #214, #215g Turbidity forms immediately 2109 I

Fluorouracil PH 16 mg/mLa TNA #220, #223g Small amount of white precipitate forms immedi-
ately

2215 I

Fluorouracil PH 16 mg/mLa TNA #218, #219, #221, 
#222, #224 to #226g 

Visually compatible for 4 hr at 23°C 2215 C

Folic acid AB 15 mg/mL TPN #189g Visually compatible for 24 hr at 22°C 1767 C

Foscarnet sodium AST 24 mg/mL TPN #121g Physically compatible for 24 hr at 25°C 1393 C

Furosemide ES 3.3 mg/mLl TNA #73g Visually compatible for 4 hr 1009 C

Furosemide 10 mg/mLb TPN #189g Visually compatible for 24 hr at 22°C 1767 C

Furosemide AMR 10 mg/mL TPN #203, #204g Visually compatible for 2 hr at 23°C 1974 C

Furosemide AB 3 mg/mLa TPN #212 to #215g Small amount of subvisible precipitate forms imme-
diately

2109 I

Furosemide AB 3 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Ganciclovir sodium SY 1 and 5 mg/mLa TPN #144g Visually compatible for 2 hr at 20°C 1522 C

Ganciclovir sodium SY 10 mg/mLa TPN #144g Heavy precipitate forms within 30 min 1522 I

Ganciclovir sodium SY 3 and 5 mg/mL TPN #183 to #185g Precipitate forms 1744 I

Ganciclovir sodium SY 2 mg/mL TPN #183g Precipitate forms 1744 I

Ganciclovir sodium SY 1 mg/mLp TPN #183g Visually compatible with no ganciclovir loss in 3 hr 
at 24°C. Less than 10% amino acids loss in 2 hr

1744 C

Ganciclovir sodium SY 2 mg/mLq TPN #184, #185g Visually compatible with no ganciclovir loss in 3 hr 
at 24°C. Less than 10% amino acid loss in 3 hr

1744 C

Ganciclovir sodium SY 20 mg/mLa TPN #212 to #215g Gross white precipitate forms immediately 2109 I

Ganciclovir sodium RC 20 mg/mLa TNA #218 to #226g White precipitate forms immediately 2215 I

Gentamicin sulfate SC 1.6 mg/mLa TNA #73g h Visually compatible for 4 hr at 25°C 1008 C

Gentamicin sulfate IX 12.5 mg/1.25 mLj TPN #61c g Physically compatible 1012 C

Gentamicin sulfate IX 75 mg/1.9 mLj TPN #61d g Physically compatible 1012 C

Gentamicin sulfate 13 and 20 mg/mL TPN #54g Physically compatible and gentamicin activity 
retained over 6 hr at 22°C

1045 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Gentamicin sulfate IX 5 mge TPN #91f g Physically compatible 1170 C

Gentamicin sulfate ES 40 mg/mL TNA #97 to #104g Physically compatible and gentamicin content 
retained for 6 hr at 21°C

1324 C

Gentamicin sulfate DB 1 mg/mLb TPN #189g Visually compatible for 24 hr at 22°C 1767 C

Gentamicin sulfate ES 10 mg/mL TPN #203, #204g Visually compatible for 2 hr at 23°C 1974 C

Gentamicin sulfate AB 5 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Gentamicin sulfate AB, 
FUJ

5 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Granisetron HCl SKB 0.05 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Granisetron HCl SKB 0.05 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Haloperidol lactate SE 10 mg/mL TPN #189g Visually compatible for 24 hr at 22°C 1767 C

Haloperidol lactate MN 0.2 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Haloperidol lactate MN 0.2 mg/mLa TNA #218 to #226g Damage to emulsion occurs immediately with free 
oil formation possible

2215 I

Heparin sodium DB 500 units/mLb TPN #189g Visually compatible for 24 hr at 22°C 1767 C

Heparin sodium AB 100 units/mL TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Heparin sodium AB 100 units/mL TNA #218 to #226g Damage to emulsion occurs immediately with free 
oil formation possible

2215 I

Hydrocortisone sodium 
succinate

UP 50 mg/mLb TPN #189g Visually compatible for 24 hr at 22°C 1767 C

Hydrocortisone sodium 
succinate

AB 1 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Hydrocortisone sodium 
succinate

AB 1 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Hydromorphone HCl ES 0.5 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Hydromorphone HCl ES 0.5 mg/mLa TNA #219, #222, #224 
to #226g 

Damage to emulsion occurs immediately with free 
oil formation possible

2215 I

Hydromorphone HCl ES 0.5 mg/mLa TNA #218, #220, #221, 
#223g 

Visually compatible for 4 hr at 23°C 2215 C

Hydroxyzine HCl ES 2 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Hydroxyzine HCl ES 2 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Ibuprofen lysinate OVA 10 mg/mL BRN 10% Measured turbidity increased immediately and solu-
tion developed a cloudy haze

3541 I

Ibuprofen lysinate 1.25 mg/mLb TPN #281, #282, #283g Physically compatible for 4 hr at room temperature 3546 C

Ibuprofen lysinate 2.5 mg/mLb TPN #281g Slightly cloudy, opaque solution formed 3546 I

Ibuprofen lysinate 2.5 mg/mLb TPN #282, #283g Physically compatible for 4 hr at room temperature 3546 C

Ibuprofen lysinate 5 mg/mLb TPN #281, #282, #283g Cloudy, opaque solution formed with sediment 
detected after 24 hr

3546 I

Idarubicin HCl AD 1 mg/mLb TPN #140g Visually compatible for 24 hr at 25°C 1525 C

Ifosfamide MJ 25 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Ifosfamide MJ 25 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Imipenem–cilastatin 
sodium

ME 10 mg/mLb y TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Imipenem–cilastatin 
sodium

ME 10 mg/mLb y TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Indomethacin sodium 
trihydrate

MSD 1 mg/mLb MGr AA 1 and 2%, D 10% Haze forms in 2 hr and white precipitate forms in 
4 hr

1527 I

Indomethacin sodium 
trihydrate

MSD 1 mg/mLb MGr AA 1 and 2%, W Haze forms in 30 min and white precipitate forms 
in 1 hr

1527 I

Insulin, regular NOV 2 units/mLs TPN #189g Visually compatible for 24 hr at 22°C 1767 C

Insulin, regular NOV 1 unit/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Insulin, regular NOV 1 unit/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Isoproterenol HCl BR 4 mcg/mLl TNA #73g Visually compatible for 4 hr 1009 C

Leucovorin calcium IMM 2 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Leucovorin calcium IMM 2 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Lidocaine HCl ES 4 mg/mLl TNA #73g Visually compatible for 4 hr 1009 C

Lorazepam WY 0.1 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Lorazepam WY 0.1 mg/mLa TNA #218 to #226g Damage to emulsion occurs in 1 hr 2215 I

Magnesium sulfate AB 100 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Magnesium sulfate AB 100 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Mannitol BA 15% TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Mannitol BA 15% TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Meperidine HCl AB 10 mg/mL TPN #131, #132g Physically compatible for 4 hr at 25°C under fluores-
cent light

1397 C

Meperidine HCl DB 50 mg/mL TPN #189g Visually compatible for 24 hr at 22°C 1767 C

Meperidine HCl AST 4 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Meperidine HCl AST 4 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Meropenem ZEN 20 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Mesna MJ 10 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Mesna MJ 10 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Methotrexate sodium LE 15 mg/mLa TPN #212 to #215g Substantial loss of natural haze with a microprecip-
itate

2109 I

Methotrexate sodium IMM 15 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Methyldopate HCl MSD 5 mg/mLa TNA #73g Cracked the lipid emulsion 1009 I

Methyldopate HCl MSD 5 mg/mLb TNA #73g Visually compatible for 4 hr 1009 C

Methylprednisolone 
sodium succinate

AB 5 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Methylprednisolone 
sodium succinate

AB 5 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Metoclopramide HCl AB 5 mg/mL TPN #212 to #215g Substantial loss of natural haze occurs immediately 2109 I

Metoclopramide HCl AB 5 mg/mL TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Metronidazole DB 5 mg/mL TPN #189g Visually compatible for 24 hr at 22°C 1767 C

Metronidazole AB 5 mg/mL TPN #203, #204g Visually compatible for 2 hr at 23°C 1974 C

Metronidazole SCS 5 mg/mL TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Metronidazole AB 5 mg/mL TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Micafungin sodium ASP 1.5 mg/mLb TPN #268g Physically compatible for 4 hr at 23°C 2683 C

Midazolam HCl RC 5 mg/mL TPN #189g White haze and precipitate form immediately. Crys-
tals form in 24 hr

1767 I

Midazolam HCl RC 2 mg/mLa TPN #212 to #215g White cloudiness forms rapidly 2109 I

Midazolam HCl RC 2 mg/mLa TNA #218 to #226g Damage to emulsion occurs immediately with free 
oil formation possible

2215 I

Milrinone lactate SW 0.4 mg/mLa TPN #217g Visually compatible with no loss of milrinone in 4 
hr at 23°C

2214 C

Milrinone lactate SS 0.2 mg/mLa TPN #243, #244g Visually compatible for 4 hr at 24°C 2381 C

Mitoxantrone HCl IMM 0.5 mg/mLa TPN #212 to #215g Substantial loss of natural haze occurs immediately 2109 I

Mitoxantrone HCl IMM 0.5 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Morphine sulfate AB 1 mg/mL TPN #131, #132g Physically compatible for 4 hr at 25°C 1397 C

Morphine sulfate DB 30 mg/mL TPN #189g Visually compatible for 24 hr at 22°C 1767 C

Morphine sulfate ES 1 mg/mL TPN #203, #204g Visually compatible for 2 hr at 23°C 1974 C

Morphine sulfate AST 1 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Morphine sulfate ES 1 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Morphine sulfate ES 15 mg/mL TNA #218 to #226g Damage to emulsion occurs immediately with free 
oil formation possible

2215 I

Multivitamins (M.V.I.-12) ROR TPN #189g Visually compatible for 24 hr at 22°C 1767 C

Nafcillin sodium WY 250 mg/1 mLi TPN #61c g Physically compatible 1012 C

Nafcillin sodium WY 1.5 g/6 mLi TPN #61d g Physically compatible 1012 C

Nafcillin sodium 250 mg/mL TPN #54g Physically compatible and nafcillin activity retained 
over 6 hr at 22°C

1045 C

Nafcillin sodium BE 20 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Nafcillin sodium BE, 
APC

20 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Nalbuphine HCl AB 10 mg/mL TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Nalbuphine HCl AB, 
AST

10 mg/mL TNA #218 to #226g Damage to emulsion occurs immediately with free 
oil formation possible

2215 I

Nitroglycerin DU 0.4 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Nitroglycerin DU 0.4 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Norepinephrine bitar-
trate

BN 8 mcg/mLl TNA #73g Visually compatible for 4 hr 1009 C

Norepinephrine bitar-
trate

AB 16 mcg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Octreotide acetate SZ 0.01 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Octreotide acetate SZ 0.01 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ondansetron HCl GL 1 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Ondansetron HCl CER 1 mg/mLa TNA #218 to #226g Damage to emulsion occurs immediately with free 
oil formation possible

2215 I

Oxacillin sodium BE 20 mg/mLa TNA #73g h Visually compatible for 4 hr at 25°C 1008 C

Oxacillin sodium BE 250 mg/1.5 mLi TPN #61c g Physically compatible 1012 C

Oxacillin sodium BE 1.5 g/9 mLi TPN #61d g Physically compatible 1012 C

Oxacillin sodium 100 and 150 mg/
mL

TPN #54g Physically compatible and 88 to 94% oxacillin 
activity retained over 6 hr at 22°C

1045 C

Paclitaxel MJ 1.2 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Paclitaxel MJ 1.2 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Penicillin G PF 200,000 units/2 
mLi 

TPN #61c g Physically compatible 1012 C

Penicillin G PF 1.2 million 
units/12 mLi 

TPN #61d g Physically compatible 1012 C

Penicillin G 320,000 and 
500,000 units/mL

TPN #54g Physically compatible and 88% penicillin activity 
retained over 6 hr at 22°C

1045 C

Penicillin G 300 mg/mLb TPN #189g Visually compatible for 24 hr at 22°C 1767 C

Penicillin G potassium SQ 40,000 units/mLa TNA #73g h Visually compatible for 4 hr at 25°C 1008 C

Penicillin G potassium MAR 500,000 units/mL TPN #203, #204g Visually compatible for 2 hr at 23°C 1974 C

Pentobarbital sodium AB 5 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Pentobarbital sodium AB 5 mg/mLa TNA #218 to #226g Damage to emulsion occurs immediately with free 
oil formation possible

2215 I

Phenobarbital sodium WY 5 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Phenobarbital sodium WY 5 mg/mLa TNA #218 to #226g Damage to emulsion occurs immediately with free 
oil formation possible

2215 I

Phenytoin sodium PD 50 mg/mL TPN #189g Heavy white precipitate forms immediately 1767 I

Piperacillin sodium–
tazobactam sodium

CYx 40 mg/mLa z TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Piperacillin sodium–
tazobactam sodium

LEx 40 mg/mLa z TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Potassium chloride AST 30 mg/mLb TPN #189g Visually compatible for 24 hr at 22°C 1767 C

Potassium chloride AB 0.1 mEq/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Potassium chloride AB 0.1 mEq/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Potassium phosphates AB 3 mmol/mL TPN #212 to #215g Increased turbidity forms immediately 2109 I

Potassium phosphates AB 3 mmol/mL TNA #218 to #226g Damage to emulsion occurs immediately with free 
oil formation possible

2215 I

Prochlorperazine 
edisylate

SCN 0.5 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Prochlorperazine 
edisylate

SCN, 
SO

0.5 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Promethazine HCl SCN 2 mg/mLa TPN #212, #214g Physically compatible for 4 hr at 23°C 2109 C

Promethazine HCl SCN 2 mg/mLa TPN #213, #215g Amber discoloration forms in 4 hr 2109 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Promethazine HCl SCN 2 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Propofol STU 2 and 3 g TPN #186 to #188g Physically compatible and 6% or less propofol loss in 
5 hr at 22°C

1805 C

Propofol STU 500 mg TPN #186g Physically compatible but 28% propofol loss in 5 hr 
at 22°C

1805 I

Propofol STU 500 mg TPN #187, #188g Physically compatible and 6% or less propofol loss in 
5 hr at 22°C

1805 C

Ranitidine HCl GL 2.5 mg/mLb TPN #189g Visually compatible for 24 hr at 22°C 1767 C

Ranitidine HCl GL 25 mg/mL TPN #203, #204g Visually compatible for 2 hr at 23°C 1974 C

Ranitidine HCl GL 2 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Ranitidine HCl GL 2 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Sargramostim IMM 10 mcg/mLb TPN #133g Visually compatible for 4 hr at 22°C 1436 C

Sargramostim IMM 6t  and 15 mcg/
mLb 

TPN #181g Visually compatible for 2 hr 1618 C

Sodium bicarbonate AB 1 mEq/mL TPN #212, #214g Microprecipitate in 1 hr 2109 I

Sodium bicarbonate AB 1 mEq/mL TPN #213, #215g Physically compatible for 4 hr at 23°C 2109 C

Sodium bicarbonate AB 1 mEq/mL TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Sodium nitroprusside AB 0.4 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C protected 
from light

2109 C

Sodium nitroprusside AB 0.4 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C protected from 
light

2215 C

Sodium phosphates AB 3 mmol/mL TPN #212 to #215g Increased turbidity forms immediately 2109 I

Sodium phosphates AB 3 mmol/mL TNA #218 to #226g Damage to emulsion occurs immediately with free 
oil formation possible

2215 I

Tacrolimus FUJ 1 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Tacrolimus FUJ 1 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Thiotepa IMMu 1 mg/mLa TPN #193g Physically compatible for 4 hr at 23°C 1861 C

Tobramycin sulfate LI 1.6 mg/mLa TNA #73g h Visually compatible for 4 hr at 25°C 1008 C

Tobramycin sulfate DI 12.5 mg/1.25 mLj TPN #61c g Physically compatible 1012 C

Tobramycin sulfate DI 75 mg/1.9 mLj TPN #61d g Physically compatible 1012 C

Tobramycin sulfate 20 mg/mL TPN #54g Physically compatible and tobramycin activity 
retained over 6 hr at 22°C

1045 C

Tobramycin sulfate LI 5 mge TPN #91f g Physically compatible 1170 C

Tobramycin sulfate LI 40 mg/mL TNA #97 to #104g Physically compatible and tobramycin content 
retained for 6 hr at 21°C

1324 C

Tobramycin sulfate AB 5 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Tobramycin sulfate AB 5 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Trimethoprim–sulfame-
thoxazole

ES 0.8 mg/mLa bb TNA #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Trimethoprim–sulfame-
thoxazole

ES 0.8 mg/mLa bb TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vancomycin HCl LI 50 mg/1 mLj TPN #61c g Physically compatible 1012 C

Vancomycin HCl LI 300 mg/6 mLj TPN #61d g Physically compatible 1012 C

Vancomycin HCl LI 30 mge TPN #91f g Physically compatible 1170 C

Vancomycin HCl DB 10 mg/mLb TPN #189g Visually compatible for 24 hr at 22°C 1767 C

Vancomycin HCl AB 10 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Vancomycin HCl AB 10 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

Vecuronium bromide OR 2 mg/mLk TPN #189g Visually compatible for 24 hr at 22°C 1767 C

Zidovudine BW 4 mg/mLa TPN #212 to #215g Physically compatible for 4 hr at 23°C 2109 C

Zidovudine GW 4 mg/mLa TNA #218 to #226g Visually compatible for 4 hr at 23°C 2215 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Run at 21 mL/hr.

d Run at 94 mL/hr.

e Given over one hour by syringe pump.

f Run at 10 mL/hr.

g Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

h A 32.5-mL sample of parenteral nutrition solution and 50 mL of antibiotic in a minibottle.

i Given over five minutes by syringe pump.

j Given over 30 minutes by syringe pump.

k Tested in sterile water for injection.

l Tested in both dextrose 5% and sodium chloride 0.9%.

m Given over 10 minutes by syringe pump.

n Tested in dextrose 5% infused at 1.2 mL/hr.

o Varying volumes to simulate varying administration rates.

p Ganciclovir sodium concentration after mixing was 0.83 mg/mL.

q Ganciclovir sodium concentration after mixing was 1.4 mg/mL.

r TrophAmine.

s Tested in Haemaccel (Behring).

t With albumin human 0.1%.

u Lyophilized formulation tested.

v Tested in Ringer’s injection, lactated.

w Specific composition of the parenteral nutrition admixture not reported. TPN indicates a 2-in-1 admixture.

x Test performed using the formulation WITHOUT edetate disodium.

y Not specified whether concentration refers to single component or combined components.

z Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

aa Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

bb Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

cc Sodium carbonate-containing formulation tested.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Additional Compatibility Information
Multicomponent (3-in-1; TNA) Admixtures
Because of the potential benefits in terms of simplicity, effi-
ciency, time, and cost savings, the concept of mixing amino 
acids, carbohydrates, electrolytes, fat emulsion, and other nutri-
tional components together in the same container has been 
explored. Within limits, the feasibility of preparing such 3-in-1 
parenteral nutrition admixtures has been demonstrated as long 
as a careful examination of the emulsion mixtures for signs of 
instability is performed prior to administration.

However, these 3-in-1 mixtures are very complex and inher-
ently unstable. Emulsion stability is dependent on both zeta 
potential and van der Waals forces, influenced by the presence 
of dextrose.2029  The ultimate stability of each unique mixture 
depends on numerous complicated factors, making definitive 
stability predictions impossible. Injury and death have resulted 
from administration of unrecognized precipitates in 3-in-1 
parenteral nutrition admixtures.1769 1782 1783  See the section on 
Calcium and Phosphate. In addition, the use of 3-in-1 admix-
tures is associated with a higher rate of catheter occlusion and 
reduced catheter life compared with giving the fat emulsion 
separately from the parenteral nutrition solution.705 1518 2194 

The use of a 5-μm inline filter for a 3-in-1 admixture 
(containing Travasol 8.5%, dextrose, Intralipid 10%, various 
electrolytes, vitamins, and trace elements) showed that fat, 
in the form of large globules or aggregates, comprised 99.4% 
of the filter contents. These authors recommend the use of an 
appropriate filter for preventing catheter occlusion with 3-in-1 
admixtures.742 

Using light microscopy, the presence of glass particles, talc, 
and plastic has been observed in administration line samples 
drawn from 20 adults receiving 3-in-1 parenteral nutrition 
admixtures and in 20 children receiving 2-in-1 admixtures with 
separate fat emulsion infusions. Particles ranged from 3 to 5 μm 
to greater than 40 μm and were more consistently seen in the 
pediatric admixtures. The authors suggested the use of inline 
filters given that particulate contamination is present, has no 
therapeutic value, and can be harmful.2458 

Combining an amino acids–glucose parenteral nutrition solu-
tion containing various electrolytes with fat emulsion 20%, 
intravenous (Intralipid, Vitrum), resulted in a mixture which, 
although apparently stable for a limited time, ultimately exhib-
ited a creaming phenomenon. Within 12 hours, a distinct 2-cm 
layer separated on the upper surface. Microscopic examination 
revealed aggregates believed to be clumps of fat droplets. Fewer 
and smaller aggregates were noted in the lower layer.560 561 

Amino acids were reported to have no adverse effect on the 
emulsion stability of Intralipid 10%. In addition, the amino acids 
appeared to prevent the adverse impact of dextrose and to slow 
the flocculation and coalescence resulting from mono- and diva-
lent cations. However, significant coalescence did result after a 
longer time. Therefore, it was recommended that such cations 
not be mixed with fat emulsion, intravenous.656 

Three-in-one TNA admixtures prepared with Intralipid 20% 
and containing mono- and divalent ions as well as heparin 

sodium 5 units/mL were found to undergo changes consis-
tent with instability including fat particle shape and diameter 
changes as well as creaming and layering. The changes were 
evident within 48 hours at room temperature but were delayed 
to between 1 and 2 months when refrigerated.58 

Travenol stated that 1:1:1 mixtures of amino acids 5.5, 8.5, 
or 10% (Travenol), fat emulsion 10 to 20% (Travenol), and 
dextrose 10 to 70% are physically stable but recommends 
administration within 24 hours. M.V.I.-12 3.3 mL/L and electro-
lytes may also be added to the admixtures up to the maximum 
amounts listed in Table 1.850 

Table 1. Maximum electrolyte amounts for Travenol 3-in-1 

admixtures850 

Calcium 8.3 mEq/L

Magnesium 3.3 mEq/L

Sodium 23.3 mEq/L

Potassium 20 mEq/L

Chloride 23.3 mEq/L

Phosphate 20 mEq/L

Zinc 3.33 mg/L

Copper 1.33 mg/L

Manganese 0.33 mg/L

Chromium 13.33 mcg/L

The stability of mixtures of 1 L of Intralipid 20%, 1.5 L of 
Vamin glucose (amino acids with dextrose 10%), and 0.5 L of 
dextrose 10% with various electrolytes and vitamins was evalu-
ated. Initial emulsion particle size was around 1 μm. The mixture 
containing only monovalent cations was stable for at least 9 
days at 4°C, with little change in particle size. The mixtures 
containing the divalent cations, such as calcium and magne-
sium, demonstrated much greater particle size increases, with 
mean diameters of around 3.3 to 3.5 μm after 9 days at 4°C. 
After 48 hours of storage, however, these increases were more 
modest, around 1.5 to 1.85 μm. After storage at 4°C for 48 
hours followed by 24 hours at room temperature, few particles 
exceeded 5 μm. It was found that the effect of particle aggre-
gation caused by electrolytes demonstrates a critical concen-
tration before the effect begins. For calcium and magnesium 
chlorides, the critical concentrations were 2.4 and 2.6 mmol/L, 
respectively. Sodium and potassium chloride had critical 
concentrations of 110 and 150 mmol/L, respectively. The rate of 
particle aggregation increased linearly with increasing electro-
lyte concentration. The quantity of emulsion in the mixture had 
a relatively small influence on stability, but higher concentra-
tions exhibited a somewhat greater coalescence.892 

Instability of the emulsion systems is manifested by (1) floc-
culation of oil droplets to form aggregates, producing a cream-
like layer on top; or (2) coalescence of oil droplets, leading to an 
increase in the average droplet size and eventually a separation 
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of free oil. The lowering of pH and the adding of electrolytes 
can adversely affect the mechanical and electrical properties at 
the oil–water interface, eventually leading to flocculation and 
coalescence. Amino acids act as buffering agents and provide 
a protective effect on emulsion stability. Adding electrolytes, 
especially the divalent ions Mg++ and Ca++ in excess of 2.5 
mmol/L, to simple fat emulsions will cause flocculation. But in 
mixed parenteral nutrition solutions, the stability of the emul-
sion will be enhanced, depending on the quantity and nature of 
the amino acids present. The authors recommended a careful 
examination of emulsion mixtures for signs of instability prior 
to administration.849 

Good stability was reported for an amino acid 4% (Travenol), 
dextrose 14%, and fat emulsion 4% (Pharmacia) parenteral 
nutrition solution. The solution also contained electrolytes, vita-
mins, and heparin sodium 4000 units/L. The aqueous solution 
was prepared first, with the fat emulsion added subsequently. 
This procedure allowed visual inspection of the aqueous phase 
and reduced the risk of emulsion breakdown by the divalent 
cations. Sample mixtures were stored at 18 to 25 and 3 to 8°C 
for up to 5 days. They were evaluated visually and with a Coulter 
counter for particle size measurements. Both room temperature 
and refrigerated mixtures were stable for 48 hours. A marked 
increase in particle size was noted in the room temperature 
sample after 72 hours, but refrigeration delayed the changes. 
The authors’ experience with over 1400 mixtures for administra-
tion to patients resulted in one emulsion creaming and another 
cracking, but the authors had no explanation for the failure of 
these particular emulsions.848 

Six parenteral nutrition solutions having various concentrations 
of amino acids, dextrose, soybean oil emulsion (Kabi-Vitrum), 
electrolytes, and multivitamins were evaluated. All of the admix-
tures were stable for 1 week under refrigeration followed by 24 
hours at room temperature, with no visible changes, changes 
in pH, or significant changes in particle size.1013  However, other 
researchers questioned this interpretation of the results.1014 1015 

The stability of 3-in-1 parenteral nutrition solutions prepared 
with 500 mL of Intralipid 20%, compared to Soyacal 20%, 
along with 500 or 1000 mL of FreAmine III 8.5% and 500 mL of 
dextrose 70% was reported. Also present were relatively large 
amounts of electrolytes and other additives. All mixtures were 
similarly stable for 28 days at 4°C followed by 5 days at 21 to 
25°C, with little change in the emulsion. A slight white cream 
layer appeared after 5 days at 4°C but was easily redispersed 
with gentle agitation. The appearance of this cream layer did 
not statistically affect particle size distribution. The authors 
concluded that the emulsion mixture remained suitable for 
clinical use throughout the study period. The stability of other 
components was not evaluated.1019 

The stability of 3-in-1 parenteral nutrition admixtures prepared 
with Liposyn II 10 and 20%, Aminosyn pH 6, and dextrose along 
with electrolytes, trace metals, and vitamins was reported. Thir-
ty-one different combinations were evaluated. Samples were 
stored at: (1) 25°C for 1 day, (2) 5°C for 2 days followed by 30°C 
for 1 day, and (3) 5°C for 9 days followed by 25°C for 1 day. In all 
cases, there was no visual evidence of creaming, free oil drop-
lets, and other signs of emulsion instability. Furthermore, little 

or no change in the particle size or zeta potential (electrostatic 
surface charge of lipid particles) was found, indicating emulsion 
stability. The dextrose and amino acids remained stable over 
the 10-day storage period. The greatest change of an amino acid 
occurred with tryptophan, which lost 6% in 10 days. Vitamin 
stability was not tested.1025 

The stability of 4 parenteral nutrition admixtures, ranging 
from 1 L each of amino acids 5.5% (Travenol), dextrose 10%, and 
fat emulsion 10% (Travenol) up to a “worst case” of 1 L each of 
amino acids 10% with electrolytes (Travenol), dextrose 70%, 
and fat emulsion 10% (Travenol) was reported. The admixtures 
were stored for 48 hours at 5 to 9°C followed by 24 hours at 
room temperature. There were no visible signs of creaming, floc-
culation, and free oil. The mean emulsion particle size remained 
within acceptable limits for all admixtures, and there were 
no significant changes in glucose, soybean oil, and amino acid 
concentrations. The authors noted that 2 factors were predomi-
nant in determining the stability of such admixtures: electrolyte 
concentrations and pH.1065 

Several parenteral nutrition solutions containing amino acids 
(Travenol), glucose, and lipid, with and without electrolytes and 
trace elements, produced no visible flocculation or any signifi-
cant change in mean emulsion particle size during 24 hours at 
room temperature.1066 

The compatibility of 10 parenteral nutrition admixtures, eval-
uated over 96 hours while stored at 20 to 25°C in both glass 
bottles and ethylene vinyl acetate bags was reported. A slight 
creaming occurred in all admixtures, but the cream layer was 
easily redispersed with gentle shaking. No fat globules were visu-
ally apparent. The mean drop size was larger in the cream layer, 
but no globules were larger than 5 μm. Analyses of the concen-
trations of amino acids, dextrose, and electrolytes showed no 
changes over the study period. The authors concluded that such 
parenteral nutrition admixtures could be safely prepared as long 
as the component concentrations are within the ranges found 
in Table 2.1067 

Table 2. Range of component amounts for compatibility 

testing of 3-in-1 admixtures1067 

Vamin glucose or Vamin N (amino 
acids 7%)

1000 to 2000 mL

Dextrose 10 to 30% 100 to 550 mL

Intralipid 10 or 20% 500 to 1000 mL

Electrolyte (mmol/L)

Sodium 20 to 70

Potassium 20 to 55

Calcium 2.3 to 2.9

Magnesium 1.1 to 3.1

Phosphorus 0 to 9.2

Chloride 27 to 71

Zinc 0.005 to 0.03
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The stability of 8 parenteral nutrition admixtures with 
various ratios of amino acids, carbohydrates, and fat was 
reported. FreAmine III 8.5%, dextrose 70%, and Soyacal 10 and 
20% (mixed in ratios of 2:1:1, 1:1:1, 1:1:½, and 1:1:¼, where 1 = 
500 mL) were evaluated. Additive concentrations were high to 
stress the admixtures and represent maximum doses likely to be 
encountered clinically. (See Table 3.)

Table 3. Range of component amounts for compatibility 

testing of 3-in-1 admixtures1068 

Sodium acetate 150 mEq

Sodium chloride 210 mEq

Potassium acetate 45 mEq

Potassium chloride 90 mEq

Potassium phosphate 15 mM

Calcium gluconate 20 mEq

Magnesium sulfate 36 mEq

Trace elements present

Folic acid 5 mg

M.V.I.-12 10 mL

The admixtures were stored at 4°C for 14 days followed 
by 4 days at 22 to 25°C. After 24 hours, all admixtures devel-
oped a thin white cream layer, which readily redispersed on 
gentle agitation. No free oil droplets were observed. The mean 
particle diameter remained near the original size of the Soyacal 
throughout the study. Few particles were larger than 3 μm. 
Osmolality and pH also remained relatively unchanged.1068 

Parenteral nutrition 3-in-1 admixtures with Aminosyn and 
Liposyn have been a problem. Standard admixtures were prepared 
using Aminosyn 7% 1000 mL, dextrose 50% 1000 mL, and Liposyn 
10% 500 mL. Concentrated admixtures were prepared using Amin-
osyn 10% 500 mL, dextrose 70% 500 mL, and Liposyn 20% 500 
mL. Vitamins and trace elements were added to the admixtures 
along with the following electrolytes (see Table 4).

Table 4. Electrolyte amounts for compatibility testing of 

3-in-1 admixtures1069 

Electrolyte Standard Admixture Concentrated Admixture

Sodium 125 mEq 75 mEq

Potassium  95 mEq 74 mEq

Magnesium  25 mEq 25 mEq

Calcium  28 mEq 28 mEq

Phosphate  37 mM 36 mM

Chloride  83 mEq 50 mEq

Samples of each admixture were: (1) stored at 4°C, (2) 
adjusted to pH 6.6 with sodium bicarbonate and stored at 4°C, 

or (3) adjusted to pH 6.6 and stored at room temperature. The 
compatibility was evaluated for 3 weeks.

Visible signs of emulsion deterioration were evident by 96 
hours in the standard admixture and by 48 hours in the concen-
trated admixture. Clear rings formed at the meniscus, becoming 
thicker, yellow, and oily over time. Free-floating oil was obvious 
in 3 weeks in the standard admixture and 1 week in the concen-
trated admixture. The samples adjusted to pH 6.6 developed 
visible deterioration later than the others. The authors indi-
cated that pH may play a greater role than temperature in emul-
sion stability. However, precipitation (probably calcium phos-
phate and possibly carbonate) occurred in 36 hours in the pH 
6.6 concentrated admixture but not the unadjusted (pH 5.5) 
samples. Mean particle counts increased for all samples over time 
but were greatest in the concentrated admixtures. The authors 
concluded that the concentrated admixtures were unsatisfac-
tory for clinical use because of the early increase in particles and 
precipitation. Furthermore, they recommended that the stan-
dard admixtures be prepared immediately prior to use.1069 

The physical stability of 10 parenteral nutrition admixtures 
with different amino acid sources was studied. The admixtures 
contained 500 mL each of dextrose 70%, fat emulsion 20% 
(Alpha Therapeutic), and amino acids in various concentrations 
from each manufacturer. Also present were standard electro-
lytes, trace elements, and vitamins. The admixtures were stored 
for 14 days at 4°C, followed by 4 days at 22 to 25°C. Slight 
creaming was evident in all admixtures but redispersed easily 
with agitation. Emulsion particles were uniform in size, showing 
no tendency to aggregate. No cracked emulsions occurred.1217 

The stability of parenteral nutrition solutions containing 
amino acids, dextrose, and fat emulsion along with electrolytes, 
trace elements, and vitamins has been described. In one study 
the admixtures were stable for 24 hours at room tempera-
ture and for 8 days at 4°C. The visual appearance and particle 
size of the fat emulsion showed little change over the obser-
vation periods.1218  In another study variable stability periods 
were found, depending on electrolyte concentrations. Stability 
ranged from 4 to 25 days at room temperature.1219 

The effects of dilution, dextrose concentration, amino acids, 
and electrolytes on the physical stability of 3-in-1 parenteral 
nutrition admixtures prepared with Intralipid 10% or Travamul-
sion 10% was studied. Travamulsion was affected by dilution up 
to 1:14, exhibiting an increase in mean particle size, while Intr-
alipid remained virtually unchanged for 24 hours at 25°C and 
for 72 hours at 4°C. At dextrose concentrations above 15%, fat 
droplets larger than 5 µm formed during storage for 24 hours at 
either 4°C or room temperature. The presence of amino acids 
increased the stability of the fat emulsions in the presence of 
dextrose. Fat droplets larger than 5 μm formed at a total electro-
lyte concentration above approximately 240 mmol/L (monova-
lent cation equivalent) for Travamulsion 10% and 156 mmol/L 
for Intralipid 10% in 24 hours at room temperature, although 
creaming or breaking of the emulsion was not observed visu-
ally.1221 

The stability of 43 parenteral nutrition admixtures composed 
of various ratios of amino acid products, dextrose 10 to 70%, and 
4 lipid emulsions 10 and 20% with electrolytes, trace elements, 
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and vitamins was studied. One group of admixtures included 
Travasol 5.5, 8.5, and 10%, FreAmine III 8.5 and 10%, Novamine 
8.5 and 11.4%, Nephramine 5.4%, and RenAmine 6.5% with 
Liposyn II 10 and 20%. In another group, Aminosyn II 7, 8.5, and 
10% was combined with Intralipid, Travamulsion, and Soyacal 
10 and 20%. A third group consisted of Aminosyn II 7, 8.5, and 
10% with electrolytes combined with the latter 3 lipid emul-
sions. The admixtures were stored for 24 hours at 25°C and for 
9 days at 5°C followed by 24 hours at 25°C. A few admixtures 
containing FreAmine III and Novamine with Liposyn II developed 
faint yellow streaks after 10 days of storage. The streaks readily 
dispersed with gentle shaking, as did the creaming present in 
most admixtures. Other properties such as pH, zeta-potential, 
and osmolality underwent little change in all of the admixtures. 
Particle size increased fourfold in 1 admixture (Novamine 8.5%, 
dextrose 50%, and Liposyn II in a 1:1:1 ratio), which the authors 
noted signaled the onset of particle coalescence. Nevertheless, 
the authors concluded that all of the admixtures were stable for 
the storage conditions and time periods tested.1222 

The stability of 24 parenteral nutrition admixtures composed 
of various ratios of Aminosyn II 7, 8.5, or 10%, dextrose, and 
Liposyn II 10 and 20% with electrolytes, trace elements, and 
vitamins was also studied. Four admixtures were stored for 
24 hours at 25°C, 6 admixtures were stored for 2 days at 5°C 
followed by 1 day at 30°C, and 14 admixtures were stored for 
9 days at 5°C followed by 1 day at 25°C. No visible instability 
was evident. Creaming was present in most admixtures but 
disappeared with gentle shaking. Other properties such as pH, 
zeta-potential, particle size, and potency of the amino acids and 
dextrose showed little or no change during storage.1223 

The emulsion stability of 5 parenteral nutrition formulas 
(TNA #126 through #130 in Appendix) containing Liposyn II 
in concentrations ranging from 1.2 to 7.1% were reported. The 
parenteral nutrition solutions were prepared using simultaneous 
pumping of the components into empty containers (as with the 
Nutrimix compounder) and sequential pumping of the compo-
nents (as with Automix compounders). The solutions were 
stored for 2 days at 5°C followed by 24 hours at 25°C. Similar 
results were obtained for both methods of preparation using 
visual assessment and oil globule size distribution.1426 

The stability of 24 parenteral nutrition admixtures containing 
various concentrations of Aminosyn II, dextrose, and Liposyn II 
with a variety of electrolytes, trace elements, and multivitamins 
in dual-chamber, flexible, Nutrimix containers was studied as 
well. No instability was visible in the admixtures stored at 25°C 
for 24 hours or in those stored for 9 days at 5°C followed by 
24 hours at 25°C. Creaming was observed, but neither particle 
coalescence nor free oil was noted. The pH, particle size distri-
bution, and amino acid and dextrose concentrations remained 
acceptable during the observation period.1432 

The physical stability of 10 parenteral nutrition formulas 
(TNA #149 through #158 in Appendix) containing TrophAmine 
and Intralipid 20%, Liposyn II 20%, and Nutrilipid 20% in varying 
concentrations with low and high electrolyte concentrations 
was studied. All test formulas were prepared with an automatic 
compounder and protected from light. TNA #149 through #156 
were stored for 48 hours at 4°C followed by 24 hours at 21°C; 

TNA #157 and #158 were stored for 24 hours at 4°C followed 
by 24 hours at 21°C. Although some minor creaming occurred 
in all formulas, it was completely reversible with agitation. No 
other changes were visible, and particle size analysis indicated 
little variation during the study period. The addition of cysteine 
hydrochloride 1 g/25 g of amino acids, alone or with l-carnitine 
16 mg/g fat, to TNA #157 and #158 did not adversely affect 
the physical stability of 3-in-1 admixtures within the study 
period.1620 

The physical stability of five 3-in-1 parenteral nutrition 
admixtures (TNA #167 through #171 in Appendix) was evalu-
ated by visual observation, pH and osmolality determinations, 
and particle size distribution analysis. All 5 admixtures were 
physically stable for 90 days at 4°C. However, some irrevers-
ible flocculation occurred in all combinations after 180 days.1651 

The stability of several parenteral nutrition formulas (TNA 
#159 through #166 in Appendix) with and without iron dextran 
2 mg/L was studied. All formulas were physically compatible 
both visually and microscopically for 48 hours at 4 and 25°C, 
and particle size distribution remained unchanged. The order 
of mixing and deliberate agitation had no effect on physical 
compatibility.1648 

The influence of 6 factors on the stability of fat emulsion in 
45 different 3-in-1 parenteral nutrition mixtures was evaluated. 
The factors were amino acid concentration (2.5 to 7%); dextrose 
(5 to 20%); fat emulsion, intravenous (2 to 5%); monovalent 
cations (0 to 150 mEq/L); divalent cations (4 to 20 mEq/L); and 
trivalent cations from iron dextran (0 to 10 mg elemental iron/L). 
Although many formulations were unstable, visual examination 
could identify instability in only 65% of the samples. Electronic 
evaluation of particle size identified the remaining unstable 
mixtures. Furthermore, only the concentration of trivalent 
ferric ions significantly and consistently affected the emul-
sion stability during the 30-hour test period. Of the parenteral 
nutrition mixtures containing iron dextran, 16% were unstable, 
exhibiting emulsion cracking. The authors suggested that iron 
dextran should not be incorporated into 3-in-1 mixtures.1814 

The compatibility of 8 parenteral nutrition admixtures, 4 
with and 4 without electrolytes, comparing Liposyn II and Intr-
alipid (TNA #250 through #257 in Appendix) was reported. The 
3-in-1 admixtures were evaluated over 2 to 9 days at 4°C and 
then 24 hours at 25°C in ethylene vinyl acetate (EVA) bags. No 
substantial changes were noted in the fat particle sizes and no 
visual changes of emulsion breakage were observed. All admix-
tures tested had particle sizes in the 2- to 40-μm range.2465 

The stability of 3-in-1 parenteral nutrition admixtures 
prepared with Vamin 14 with electrolytes and containing either 
Lipofundin MCT/LCT 20% or Intralipid 20% was evaluated. 
The admixtures contained 66.7 mmol/L of monovalent and 6.7 
mmol/L of divalent cations. Stability of the fat emulsion was 
evaluated after 2, 7, and 21 days at 4°C in EVA bags followed by 
24 hours of room temperature to simulate infusion. Microscopy, 
Coulter counter, photon correlation spectroscopy, and laser 
diffractometry techniques were used to determine stability. 
Droplet size by microscopy was noted to increase to 18 to 20 
μm after 21 days in both of the admixtures with the Intralipid- 
containing admixture showing particles this large as early as day 



AsHP inJEcTABLE dRUG inFoRmATion Amino Acids 69

2 and with Lipofundin MCT/LCT at day 7. The Coulter counter 
assessed particles greater than 2 μm to be approximately 1300 
to 1500 with Lipofundin MCT/LCT and 37,000 in the Intralip-
id-containing admixtures immediately after their preparation. 
Heavy creaming with a thick firm layer was noted after 2 days 
with the Intralipid-containing admixture, making particle assess-
ment difficult. The authors concluded that storage limitation 
of 2 days for the Intralipid-containing admixture and not more 
than 7 days for the Lipofundin-containing admixture appeared 
justified. They also noted that calcium and magnesium behaved 
identically in destabilizing fat emulsion with greater concentra-
tions of divalent cations.867 

The drop size of 3-in-1 parenteral nutrition solutions in drip 
chambers is variable, being altered by the constituents of the 
mixture. In one study, multivitamins (Multibionta, E. Merck) 
caused the greatest reductions in drop size, up to 37%. This 
change may affect the rate of delivery if the flow is estimated 
from drops per minute.1016  Similarly, flow rates delivered by 
infusion controllers dependent on predictable drop size may be 
inaccurate. Flow rates up to 29% less than expected have been 
reported. Therefore, variable pressure volumetric pumps, which 
are independent of drop size, should be used rather than infu-
sion controllers.1215 

The physical instability of 3-in-1 total nutrient admix-
tures stored for 24 hours at room temperature was reported. 
The admixtures intended for use in neonates and infants were 
compounded with TrophAmine 2 to 3%, dextrose 18 to 24%, 
Liposyn II (Abbott) 2 to 3%, l-cysteine hydrochloride, and the 
following electrolytes in Table 5.

Table 5. Incompatible electrolyte ranges in neonatal 3-in-1 

admixtures2619 

Sodium 20 to 50 mEq/L

Potassium 13.3 to 40 mEq/L

Calcium chloride 20 to 26.6 mEq/L

Magnesium 3.4 to 5 mEq/L

Phosphates 6.7 to 15 mmol/L

The emulsion in the admixtures cracked and developed visible 
free oil within 24 hours after compounding. The incompatibility 
was considered to create a clinically significant risk of complica-
tions if administered. The authors determined that these 3-in-1 
total nutrient admixtures containing these concentrations of 
electrolytes were unacceptable and should not be used.2619 

Another evaluation of 3-in-1 total nutrient admixtures 
reported physical instabilities of several formulations eval-
uated over 7 days. The parenteral nutrition admixtures were 
prepared with dextrose 15% and Intralipos 4% (Fresenius Kabi) 
along with FreAmine 4.3%, NephrAmine 2.1%, TrophAmine 
2.7%, Topanusol 5%, or HepatAmine 4%. Various electrolytes 
and other components were also present including sodium, 
potassium, calcium (salt form unspecified), magnesium, trace 
elements, vitamin K, and heparin. The admixtures were stored 
at 4°C and evaluated at 0, 3, and 7 days. After removal from 

refrigeration, the samples were subjected to additional exposure 
to room temperature and temperatures exceeding 28°C for 24 
to 48 hours. Flocculation was found in the admixtures prepared 
with FreAmine and with TrophAmine after 24 hours storage at 
room temperature, and after 3 days under refrigeration followed 
by 24 hours at room temperature. All of the admixtures devel-
oped coalescence after 7 days under refrigeration followed by 
24 hours at greater than 28°C.2621 

The case of a 26-year-old female with Crohn’s disease and 
enterocutaneous fistulae receiving a 3-in-1 parenteral nutrition 
admixture composed of Travasol 3.6%, dextrose 13.6%, Intr-
alipid 1.5%, sodium chloride 52.3 mEq/L, sodium acetate 27.4 
mEq/L, potassium chloride 27.4 mEq/L, potassium acetate 13.7 
mEq/L, magnesium sulfate 4.5 mEq/L, calcium gluconate 3.2 
mEq/L, MVI-12, and trace elements but no inorganic phosphates 
was presented. The patient became febrile, short of breath, and 
developed a dry cough with diffuse crackles in both lungs. After 
failing to respond to conventional medical therapy, an open lung 
biopsy was performed and showed widespread vascular pulmo-
nary thromboses from irregularly shaped crystals leading to the 
lung perfusion defects. High levels of calcium, potassium, and 
carbon were detected in the crystals. Subsequent repeat testing 
in vitro failed to find crystallization. The patient’s fever was 
postulated to contribute to the in vivo crystallization.2621 

The physical stability of 5 highly concentrated 3-in-1 paren-
teral nutrition admixtures for fluid-restricted adults was eval-
uated. The admixtures were composed of Aminoplasmal (B. 
Braun) at concentrations over 7% as the amino acids source, 
dextrose concentrations of about 20%, and a 50:50 mixture of 
medium-chain triglycerides and long-chain triglycerides (Lipo-
fundin MCT, B. Braun) at concentrations of about 2.5 to 2.7% as 
the lipid component with electrolytes and vitamins (TNA #269 
through #273 in Appendix). The parenteral nutrition admixtures 
were prepared in EVA bags and stored at room temperature for 
30 hours. Electronic evaluation of mean fat particle sizes and 
globule size distribution found little change over the 30-hour 
test period.2721 

Considerations and Recommendations
When multicomponent, 3-in-1, parenteral nutrition admixtures 
are used, the following points should be considered:490 703 892 893 
1025 1064 1070 1214 1406 1951 2029 2030 2215 2282 2308 3251 3252 3253 3254 3255 

 1. The order of mixing is important. The amino acid solution 
should be added to the dextrose prior to addition of the fat 
emulsion. This practice ensures that the protective effect of 
the amino acids to emulsion disruption by changes in pH and 
the presence of electrolytes is realized. Alternatively, some 
manufacturers of lipid emulsion state that all 3 components 
may be transferred to the admixture containers simultane-
ously, admixing with gentle agitation.

 2. Electrolytes should not be added directly to the fat emulsions. 
Instead, they should be added to the amino acids or dextrose 
before the final mixing.

 3. Such 3-in-1 admixtures containing electrolytes (especially 
divalent cations) are unstable and will eventually aggre-
gate. The mixed systems should be carefully examined 
visually before use to ensure that a uniform emulsion still 
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exists and that separation of the emulsion (i.e., “breaking” or 
“oiling out”), indicated by yellowish streaking or accumula-
tion of yellowish droplets in the admixed emulsion, has not 
occurred.

 4. Avoid contact of 3-in-1 parenteral nutrition admixtures with 
heparin, which destabilizes and damages the fat emulsion 
upon contact. See Heparin section below.

 5. The admixtures should be stored under refrigeration if not 
used immediately.

 6. The ultimate stability of the admixtures will be the result of a 
complex interaction of pH, component concentrations, elec-
trolyte concentrations, and, probably, storage temperature.

Furthermore, a 1.2-μm filter should be used in the administra-
tion of fat emulsion, intravenous, whether used alone or admin-
istered as a component of a TNA (3-in-1); filtration is neces-
sary to remove large lipid particles, electrolyte precipitates, and 
other solid particulates and aggregates.1106 1657 1769 2061 2135 2346 3251 
3252 3253 3254 3255 3259 3260 

Blood Products
Amino acids injection should not be administered simulta-
neously with blood through the same infusion set because of 
possible pseudoagglutination.341 

Calcium and Phosphate
UNRECOGNIZED CALCIUM PHOSPHATE PRECIPITATION IN 
A 3-IN-1 PARENTERAL NUTRITION MIXTURE RESULTED IN 
PATIENT DEATH.

The potential for the formation of a calcium phosphate 
precipitate in parenteral nutrition solutions is well studied and 
documented,1771 1777  but the information is complex and diffi-
cult to apply to the clinical situation.1770 1772 1777  The incorpo-
ration of fat emulsion in 3-in-1 parenteral nutrition solutions 
obscures any precipitate that may be present, which has led to 
substantial debate about the dangers associated with 3-in-1 
parenteral nutrition mixtures and when or if the danger to 
the patient is warranted therapeutically.1770 1771 1772 2031 2032 2033 
2034 2035 2036  Because such precipitation may be life threatening 
to patients,2037 2291  FDA issued a Safety Alert containing the 
following recommendations:1769 

 1. “The amounts of phosphorus and of calcium added to the 
admixture are critical. The solubility of the added calcium 
should be calculated from the volume at the time the calcium 
is added. It should not be based upon the final volume.

Some amino acid injections for TPN admixtures contain 
phosphate ions (as a phosphoric acid buffer). These phos-
phate ions and the volume at the time the phosphate is 
added should be considered when calculating the concen-
tration of phosphate additives. Also, when adding calcium 
and phosphate to an admixture, the phosphate should be 
added first.

The line should be flushed between the addition of any 
potentially incompatible components.

 2. A lipid emulsion in a 3-in-1 admixture obscures the presence 
of a precipitate. Therefore, if a lipid emulsion is needed, either 
(1) use a 2-in-1 admixture with the lipid infused separately, or 
(2) if a 3-in-1 admixture is medically necessary, then add the 

calcium before the lipid emulsion and according to the recom-
mendations in number 1 above.

If the amount of calcium or phosphate which must be 
added is likely to cause a precipitate, some or all of the 
calcium should be administered separately. Such separate 
infusions must be properly diluted and slowly infused to 
avoid serious adverse events related to the calcium.

 3. When using an automated compounding device, the above 
steps should be considered when programming the device. In 
addition, automated compounders should be maintained and 
operated according to the manufacturer’s recommendations.

Any printout should be checked against the programmed 
admixture and weight of components.

 4. During the mixing process, pharmacists who mix paren-
teral nutrition admixtures should periodically agitate the 
admixture and check for precipitates. Medical or home care 
personnel who start and monitor these infusions should care-
fully inspect for the presence of precipitates both before and 
during infusion. Patients and care givers should be trained to 
visually inspect for signs of precipitation. They also should be 
advised to stop the infusion and seek medical assistance if 
precipitates are noted.

 5. A filter should be used when infusing either central or periph-
eral parenteral nutrition admixtures. At this time, data have 
not been submitted to document which size filter is most 
effective in trapping precipitates.

Standards of practice vary, but the following is suggested: 
a 1.2-μm air-eliminating filter for lipid-containing admixtures 
and a 0.22-μm air-eliminating filter for non-lipid-containing 
admixtures.

 6. Parenteral nutrition admixtures should be administered 
within the following time frames: if stored at room tempera-
ture, the infusion should be started within 24 hours after 
mixing; if stored at refrigerated temperatures, the infusion 
should be started within 24 hours of rewarming. Because 
warming parenteral nutrition admixtures may contribute to 
the formation of precipitates, once administration begins, 
care should be taken to avoid excessive warming of the 
admixture.

Persons administering home care parenteral nutrition 
admixtures may need to deviate from these time frames. 
Pharmacists who initially prepare these admixtures should 
check a reserve sample for precipitates over the duration and 
under the conditions of storage.

 7. If symptoms of acute respiratory distress, pulmonary emboli, 
or interstitial pneumonitis develop, the infusion should be 
stopped immediately and thoroughly checked for precipi-
tates. Appropriate medical interventions should be instituted. 
Home care personnel and patients should immediately seek 
medical assistance.”

Calcium Phosphate Precipitation Fatalities
Fatal cases of paroxysmal respiratory failure in 2 previously 
healthy women receiving peripheral vein parenteral nutrition 
were reported. The patients experienced sudden cardiopul-
monary arrest consistent with pulmonary emboli. The authors 
used in vitro simulations and an animal model to conclude that 
unrecognized calcium phosphate precipitation in a 3-in-1 total  
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nutrition admixture caused the fatalities. The precipitation 
resulted during compounding by introducing calcium and phos-
phate near to one another in the compounding sequence and 
prior to complete fluid addition. This resulted in a temporarily 
high concentration of the drugs and precipitation of calcium 
phosphate. Observation of the precipitate was obscured by the 
incorporation of 20% fat emulsion, intravenous, into the nutri-
tion mixture. No filter was used during infusion of the fatal 
nutrition admixtures.2037 

In a follow-up retrospective review, 5 patients were identi-
fied who had respiratory distress associated with the infusion of 
the 3-in-1 admixtures at around the same time. Four of these 5 
patients died, although the cause of death could be definitively 
determined for only 2.2291 

Calcium and Phosphate Conditional 
Compatibility
Calcium salts are conditionally compatible with phosphate in 
parenteral nutrition solutions. The incompatibility is dependent 
on a solubility and concentration phenomenon and is not entirely 
predictable. Precipitation may occur during compounding or at 
some time after compounding is completed.

NOTE: Some amino acids solutions inherently contain 
calcium and phosphate, which must be considered in any projec-
tion of compatibility.

A study determined the maximum concentrations of calcium 
(as chloride and gluconate) and phosphate that can be main-
tained without precipitation in a parenteral nutrition solution 
consisting of FreAmine II 4.25% and dextrose 25% for 24 hours 
at 30°C. It was noted that the amino acids in parenteral nutrition 
solutions form soluble complexes with calcium and phosphate, 
reducing the available free calcium and phosphate that can 
form insoluble precipitates. The concentration of calcium avail-
able for precipitation is greater with the chloride salt compared 
to the gluconate salt, at least in part because of differences in 
dissociation characteristics. Consequently, a greater concentra-
tion of calcium gluconate than calcium chloride can be mixed 
with sodium phosphate.608 

In addition to the concentrations of phosphate and calcium 
and the salt form of the calcium, the concentration of amino 
acids and the time and temperature of storage altered the forma-
tion of calcium phosphate in parenteral nutrition solutions. As 
the temperature was increased, the incidence of precipitate 
formation also increased. This finding was attributed, at least in 
part, to a greater degree of dissociation of the calcium and phos-
phate complexes and the decreased solubility of calcium phos-
phate. Therefore, a solution possibly may be stored at 4°C with 
no precipitation, but on warming to room temperature a precip-
itate will form over time.608 

The compatibility of calcium and phosphate in several 
parenteral nutrition formulas for newborn infants was eval-
uated. Calcium gluconate 10% (Cutter) and potassium phos-
phate (Abbott) were used to achieve concentrations of 2.5 to 
100 mEq/L of calcium and 2.5 to 100 mmol/L of phosphorus 
added. The parenteral nutrition solutions evaluated were as 
shown in Table 6. The results were reported as graphic depic-
tions.

Table 6. Parenteral nutrition solutions evaluated609 

Solution Number

Component #1 #2 #3 #4

FreAmine III 4% 2% 1% 1%

Dextrose 25% 20% 10% 10%

pH 6.3 6.4 6.6 7.0a 

a Adjusted with sodium hydroxide.

The pH dependence of the phosphate–calcium precipitation 
has been noted. Dibasic calcium phosphate is very insoluble, while 
monobasic calcium phosphate is relatively soluble. At low pH, the 
soluble monobasic form predominates; but as the pH increases, 
more dibasic phosphate becomes available to bind with calcium 
and precipitate. Therefore, the lower the pH of the parenteral 
nutrition solution, the more calcium and phosphate can be solu-
bilized. Once again, the effects of temperature were observed. As 
the temperature is increased, more calcium ion becomes avail-
able and more dibasic calcium phosphate is formed. Therefore, 
temperature increases will increase the amount of precipitate.609 

Similar calcium and phosphate solubility curves were reported 
for neonatal parenteral nutrition solutions using TrophAmine 
(McGaw) 2, 1.5, and 0.8% as the sources of amino acids. The 
solutions also contained dextrose 10%, with cysteine and pH 
adjustment being used in some admixtures. Calcium and phos-
phate solubility followed the patterns reported previously.609  
A slightly greater concentration of phosphate could be used in 
some mixtures, but this finding was not consistent.1024 

Using a similar study design, 6 neonatal parenteral nutri-
tion solutions based on Aminosyn-PF (Abbott) 2, 1.5, and 0.8%, 
with and without added cysteine hydrochloride and dextrose 
10% were studied. Calcium concentrations ranged from 2.5 to 
50 mEq/L, and phosphate concentrations ranged from 2.5 to 
50 mmol/L. Solutions sat for 18 hours at 25°C and then were 
warmed to 37°C in a water bath to simulate the clinical situa-
tion of warming prior to infusion into a child. Solubility curves 
were markedly different than those for TrophAmine in the 
previous study.1024  Solubilities were reported to decrease by 15 
mEq/L for calcium and 15 mmol/L for phosphate. The solutions 
remained clear during room temperature storage, but crystals 
often formed on warming to 37°C.1211 

However, these data were questioned by Mikrut, who noted 
the similarities between the Aminosyn-PF and TrophAmine 
products and found little difference in calcium and phosphate 
solubilities in a preliminary report.1212  In the full report,1213 paren-
teral nutrition solutions containing Aminosyn-PF or TrophAmine 
1 or 2.5% with dextrose 10 or 25%, respectively, plus electro-
lytes and trace metals, with or without cysteine hydrochloride, 
were evaluated under the same conditions. Calcium concentra-
tions ranged from 2.5 to 50 mEq/L, and phosphate concentra-
tions ranged from 5 to 50 mmol/L. In contrast to the previous 
results,1024 the solubility curves were very similar for the Amino-
syn-PF and TrophAmine parenteral nutrition solutions but very 
different from those of the previous Aminosyn-PF study.1211  The 
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authors again showed that the solubility of calcium and phos-
phate is greater in solutions containing higher concentrations of 
amino acids and dextrose.1213 

Calcium and phosphate solubility curves for TrophAmine 1 
and 2% with dextrose 10% and electrolytes, vitamins, heparin, 
and trace elements were reported. Calcium concentrations 
ranged from 10 to 60 mEq/L, and phosphorus concentrations 
ranged from 10 to 40 mmol/L. Calcium and phosphate solubili-
ties were assessed by analysis of the calcium concentrations and 
followed patterns similar to those reported previously.608 609  The 
higher percentage of amino acids (TrophAmine 2%) permitted a 
slightly greater solubility of calcium and phosphate, especially in 
the 10 to 50-mEq/L and 10 to 35-mmol/L ranges, respectively.1614 

The maximal product of the amount of calcium (as gluconate) 
times phosphate (as potassium) that can be added to a paren-
teral nutrition solution, composed of amino acids 1% (Travenol) 
and dextrose 10%, for preterm infants was reported. Turbidity 
was observed on initial mixing when the solubility product was 
around 115 to 130 mmol2 (mmol squared) or greater. After 
storage at 7°C for 20 hours, visible precipitates formed at solu-
bility products of 130 mmol2 (mmol squared) or greater. If the 
solution was administered through a barium-impregnated sili-
cone rubber catheter, crystalline precipitates obstructed the 
catheters in 12 hours at a solubility product of 100 mmol2 (mmol 
squared) and in 10 days at 79 mmol2 (mmol squared), much 
lower than the in vitro results.1041 

The solubility characteristics of calcium and phosphate in 
pediatric parenteral nutrition solutions composed of Aminosyn 
0.5, 2, and 4% with dextrose 10 to 25% were reported. Also 
present were electrolytes and vitamins. Sodium phosphate was 
added sequentially in phosphorus concentrations from 10 to 30 
mmol/L. Calcium gluconate was added last in amounts ranging 
from 1 to 10 g/L. The solutions were stored at 25°C for 30 hours 
and examined visually and microscopically for precipitation. The 
authors found that higher concentrations of Aminosyn increased 
the solubility of calcium and phosphate. Precipitation occurred 
at lower calcium and phosphate concentrations in the 0.5% 
solution compared to the 2 and 4% solutions. For example, at a 
phosphorus concentration of 30 mmol/L, precipitation occurred 
at calcium gluconate concentrations of about 1, 2, and 4 g/L in 
the 0.5, 2, and 4% Aminosyn mixtures, respectively. Similarly, at 
a calcium gluconate concentration of 8 g/L and above, precipi-
tation occurred at phosphorus concentrations of about 13, 17, 
and 22 mmol/L in the 0.5, 2, and 4% solutions, respectively. The 
dextrose concentration did not appear to affect the calcium and 
phosphate solubility significantly.1042 

The solubility of calcium and phosphorus in neonatal parenteral 
nutrition solutions composed of amino acids (Abbott) 1.25 and 2.5% 
with dextrose 5 and 10%, respectively, was evaluated. Also present 
were multivitamins and trace elements. The solutions contained 
calcium (as gluconate) in amounts ranging from 25 to 200 mg/100 
mL. The phosphorus (as potassium phosphate) concentrations eval-
uated ranged from 25 to 150 mg/100 mL. If calcium gluconate was 
added first, cloudiness occurred immediately. If potassium phos-
phate was added first, substantial quantities could be added with 
no precipitate formation in 48 hours at 4°C (Table 7). However, if 
stored at 22°C, the solutions were stable for only 24 hours, and all 
contained precipitates after 48 hours.1210 

Table 7. Maximum calcium and phosphorus concentrations 

physically compatible for 48 hours at 4°C1210 

Phosphorus (mg/100 mL)

Calcium (mg/100 mL)
Amino Acids 1.25% + 
Dextrose 5%a 

Amino Acids 2.5% + 
Dextrose 10%a 

200b  50  75

150  50 100

100  75 100

 50 100 125

 25 150b 150b 

a Plus multivitamins and trace elements.
b Maximum concentration tested.

The physical compatibility of calcium gluconate 10 to 40 
mEq/L and potassium phosphates 10 to 40 mmol/L in 3 neonatal 
parenteral nutrition solutions (TPN #123 to #125 in Appendix), 
alone and with retrograde administration of aminophylline 
7.5 mg diluted with 1.5 mL of sterile water for injection was 
reported. Contact of the alkaline aminophylline solution with 
the parenteral nutrition solutions resulted in the precipitation 
of calcium phosphate at much lower concentrations than were 
compatible in the parenteral nutrition solutions alone.1404 

Additional calcium and phosphate solubility curves were 
reported for specialty parenteral nutrition solutions based on 
NephrAmine and also HepatAmine at concentrations of 0.8, 1.5, 
and 2% as the sources of amino acids. The solutions also contained 
dextrose 10%, with cysteine and pH adjustment to simulate addi-
tion of fat emulsion used in some admixtures. Calcium and phos-
phate solubility followed the hyperbolic patterns previously 
reported.609  Temperature, time, and pH affected calcium and 
phosphate solubility, with pH having the greatest effect.2038 

The maximum sodium phosphate concentrations were 
reported for given amounts of calcium gluconate that could be 
admixed in parenteral nutrition solutions containing TrophAmine 
in varying quantities (with cysteine hydrochloride 40 mg/g of 
amino acid) and dextrose 10%. The solutions also contained 
magnesium sulfate 4 mEq/L, potassium acetate 24 mEq/L, 
sodium chloride 32 mEq/L, pediatric multivitamins, and trace 
elements. The presence of cysteine hydrochloride reduces the 
solution pH and increases the amount of calcium and phosphate 
that can be incorporated before precipitation occurs. The results 
of this study cannot be safely extrapolated to TPN solutions 
with compositions other than the ones tested. The admixtures 
were compounded with the sodium phosphate added last after 
thorough mixing of all other components. The authors noted 
that this is not the preferred order of mixing (usually phos-
phate is added first and thoroughly mixed before adding calcium 
last); however, they believed this reversed order of mixing would 
provide a margin of error in cases in which the proper order is not 
followed. After compounding, the solutions were stored for 24 
hours at 40°C. The maximum calcium and phosphate amounts 
that could be mixed in the various solutions were reported tabu-
larly and are shown in Table 8.2039  However, these results are not 
entirely consistent with another study. See Table 9.
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Table 8. Maximum amount of phosphate (as sodium) 

(mmol/L) not resulting in precipitation.2039  See caution 

below.a 

Amino Acid (as TrophAmine) plus Cysteine HCl 40 mg/g Amino Acid

Calcium (as 
Gluconate) 0% 0.4% 1% 2% 3%

 9.8 mEq/L 0 27 42 60 66

14.7 mEq/L 0 15 18 30 36

19.6 mEq/L 0  6 15 27 30

29.4 mEq/L 0  3  6 21 24

a  CAUTION: The results cannot be safely extrapolated to solutions with formulas other 

than the ones tested. See text.

The temperature dependence of the calcium–phosphate 
precipitation has resulted in the occlusion of a subclavian cath-
eter by a solution apparently free of precipitation. The parenteral 
nutrition solution consisted of FreAmine III 500 mL, dextrose 70% 
500 mL, sodium chloride 50 mEq, sodium phosphate 40 mmol, 
potassium acetate 10 mEq, potassium phosphate 40 mmol, 
calcium gluconate 10 mEq, magnesium sulfate 10 mEq, and Shil’s 
trace metals solution 1 mL. Although there was no evidence of 
precipitation in the bottle, tubing and pump cassette, and filter 
(all at approximately 26°C) during administration, the occluded 
catheter and Vicra Loop Lock (next to the patient’s body at 37°C) 
had numerous crystals identified as calcium phosphate. In vitro, 
this parenteral nutrition solution had a precipitate in 12 hours at 
37°C but was clear for 24 hours at 26°C.610 

Similarly, a parenteral nutrition solution that was clear and 
free of particulates after 2 weeks under refrigeration developed 
a precipitate in 4 to 6 hours when stored at room temperature. 
When the solution was warmed in a 37°C water bath, precipi-
tation occurred in 1 hour. Administration of the solution before 
the precipitate was noticed led to interstitial pneumonitis due 
to deposition of calcium phosphate crystals.1427 

The maximum allowable concentrations of calcium and phos-
phate in a 3-in-1 parenteral nutrition mixture for children (TNA 
#192 in Appendix) were reported. Added calcium was varied 
from 1.5 to 150 mmol/L, and added phosphate was varied from 
21 to 300 mmol/L. These mixtures were stable for 48 hours at 22 
and 37°C as long as the pH was not greater than 5.7, the calcium 
concentration was below 16 mmol/L, the phosphate concen-
tration was below 52 mmol/L, and the product of the calcium 
and phosphate concentrations was below 250 mmol2/L2 (mmol 
squared per liter squared).1773 

Calcium phosphate precipitation phenomena was evalu-
ated in a series of parenteral nutrition admixtures composed of 
dextrose 22%, amino acids (FreAmine III) 2.7%, and fat emul-
sion (Abbott) 0, 1, and 3.2%. Incorporation of calcium gluconate 
19 to 24 mEq/L and phosphate (as sodium) 22 to 28 mmol/L 
resulted in visible precipitation in the fat-free admixtures. New 
precipitate continued to form over 14 days, even after repeated 
filtrations of the solutions through 0.2-μm filters. The pres-
ence of the amino acids increased calcium and phosphate solu-
bility, compared with simple aqueous solutions. However, the 

incorporation of the fat emulsion did not result in a statistically 
significant increase in calcium and phosphate solubility. The 
authors noted that the kinetics of calcium phosphate precipi-
tate formation do not appear to be entirely predictable; both 
transient and permanent precipitation can occur either during 
the compounding process or at some time afterward. Because 
calcium phosphate precipitation can be very dangerous clini-
cally, the use of inline filters was recommended. The authors 
suggested that the filters should have a porosity appropriate to 
the parenteral nutrition admixture—1.2 μm for fat-containing 
and 0.2 or 0.45 μm for fat-free nutrition mixtures.2061 

Laser particle analysis was used to evaluate the formation 
of calcium phosphate precipitation in pediatric TPN solutions 
containing TrophAmine in concentrations ranging from 0.5 to 
3% with dextrose 10% and also containing l-cysteine hydro-
chloride 1 g/L. The solutions also contained in each liter sodium 
chloride 20 mEq, sodium acetate 20 mEq, magnesium sulfate 
3 mEq, trace elements 3 mL, and heparin sodium 500 units. 
The presence of l-cysteine hydrochloride reduces the solution 
pH and increases the amount of calcium and phosphate that 
can be incorporated before precipitation occurs. The results of 
this study cannot be safely extrapolated to TPN solutions with 
compositions other than the ones tested. The maximum amount 
of phosphate that was incorporated without the appearance of a 
measurable increase in particulates in 24 hours at 37°C for each 
of the amino acids concentrations is shown in Table 9.2196  These 
results are not entirely consistent with previous results.2039  See 
above. The use of more sensitive electronic particle measure-
ment for the formation of subvisible particulates in this study 
may contribute to the differences in the results.

Table 9. Maximum amount of phosphate (as potassium) 

(mmol/L) not resulting in precipitation.2196  See caution 

below.a 

Amino Acid (as TrophAmine) plus Cysteine HCl 1 g/L

Calcium (as 
Gluconate) 
(mEq/L) 0.5% 1% 1.5% 2% 2.5% 3%

10 22 28 38 38 38 43

14 18 18 18 38 38 43

19 18 18 18 33 33 38

24 12 18 18 22 28 28

28 12 18 18 18 18 18

33 12 12 12 12 12 12

37 12 12 12 12 12 12

41  9  9  9 12 12 12

45  0  9  9 12 12 12

49  0  9  9  9 12 12

53  0  9  9  9  9  9

a  CAUTION: The results cannot be safely extrapolated to solutions with formulas other 

than the ones tested. See text.
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Calcium and phosphate compatibility was evaluated in a 
series of parenteral nutrition admixtures composed of Amin-
osyn II in concentrations ranging from 2% up to 5% (TPN #227 
to #231 in Appendix). The solutions also contained dextrose 
ranging from 10% up to 25%. Also present were sodium chlo-
ride, potassium chloride, and magnesium sulfate in common 
amounts. Phosphates as the potassium salt and calcium as the 
acetate salt were added in variable quantities to determine 
the maximum amounts of calcium and phosphates that could 
be added to the representative TPN admixtures. The samples 
were evaluated at 23 and 37°C over 48 hours by visual inspec-
tion in ambient light and using a Tyndall beam and electroni-
cally measured for turbidity and microparticulates. The bound-
aries between the compatible and incompatible concentrations 
were presented graphically as hyperbolic curves.2265 

The solubility of calcium acetate versus calcium gluconate 
with sodium phosphates was evaluated in pediatric paren-
teral nutrition solutions following storage for 30 hours at 25°C 
followed by 30 minutes at 37°C. Concentrations of Aminosyn PF 
studied varied from 1 to 3%, dextrose from 10 to 25%, calcium 
from 5 to 60 mEq/L, and phosphate from 1 to 60 mmol/L. l-cys-
teine hydrochloride at a dose of 40 mg/g of Aminosyn PF, 
magnesium 3.2 mEq/L, and pediatric trace elements-4 at 2.4 
mL/L of pediatric parenteral nutrition solution were also added. 
Calcium acetate was found to be less soluble than calcium gluco-
nate when prepared under these concentrations. The maximum 
concentrations of the calcium salts and sodium phosphates are 
shown in Table 10. Polarized light microscopy was used to iden-
tify the calcium acetate and sodium phosphate crystals adherent 
to the container walls because simple visual observation was not 
able to identify the precipitates. The authors recommended the 
use of calcium acetate to reduce the iatrogenic aluminum expo-
sure often seen with calcium gluconate in the neonatal popu-
lation receiving parenteral nutrition.2466  However, care must 
be taken to avoid inadvertent calcium phosphate precipitation 
at the lower concentrations found with calcium acetate if it is 
substituted for the gluconate salt to reduce aluminum exposure.

Table 10. Maximum concentrations of sodium phosphates 

and calcium as acetate and as gluconate not resulting in 

precipitation2466 

Aminosyn PF (%)
Sodium Phos-
phates (mmol/L)

Calcium Acetate 
(mEq/L)

Calcium Gluconate 
(mEq/L)

1 10 25 50

1 15 15 25

2 10 30 45

2 25 10 12.5

3 20 10 15

3 25 15 17.5

Calcium and phosphate compatibility was evaluated in a series 
of adult formula parenteral nutrition admixtures composed of 
FreAmine III, in concentrations ranging from 1 to 5% (TPN #258 

through #262). The solutions also contained dextrose ranging from 
15% up to 25%. Also present were sodium chloride, potassium chlo-
ride, and magnesium sulfate in common amounts. Cysteine hydro-
chloride was added in an amount of 25 mg/g of amino acids from 
FreAmine III to reduce the pH by about 0.5 pH unit and thereby 
increase the amount of calcium and phosphates that can be added 
to the TPN admixtures as has been done with pediatric paren-
teral nutrition admixtures. Phosphates as the potassium salts and 
calcium as the gluconate salt were added in variable quantities to 
determine the maximum amounts of calcium and phosphates that 
could be added to the test admixtures. The samples were evaluated 
at 23 and 37°C over 48 hours by visual inspection in ambient light 
and using a Tyndall beam and electronic measurement of turbidity 
and microparticulates. The addition of the cysteine hydrochlo-
ride resulted in an increase of calcium and phosphates solubility of 
about 30% by lowering the solution pH 0.5 pH unit. The boundaries 
between the compatible and incompatible concentrations were 
presented graphically as hyperbolic curves.2469 

A 2-in-1 parenteral nutrition admixture with final concentra-
tions of TrophAmine 0.5%, dextrose 5%, l-cysteine hydrochlo-
ride 40 mg/g of amino acids, calcium gluconate 60 mg/100 mL, 
and sodium phosphates 46.5 mg/mL was found to result in visible 
precipitation of calcium phosphate within 30 hours stored at 23 
to 27°C. Despite the presence of the acidifying l-cysteine hydro-
chloride, precipitation occurred at clinically utilized amounts of 
calcium and phosphates.2622 

The presence of magnesium in solutions may also influence 
the reaction between calcium and phosphate, including the 
nature and extent of precipitation.158 159 

The interaction of calcium and phosphate in parenteral nutri-
tion solutions is a complex phenomenon. Various factors play 
a role in the solubility or precipitation of a given combination, 
including:608 609 1042 1063 1427 2038 2039 2061 

 1. Concentration of calcium
 2. Salt form of calcium
 3. Concentration of phosphate
 4. Concentration of amino acids
 5. Amino acids composition
 6. Concentration of dextrose
 7. Temperature of solution
 8. pH of solution
 9. Presence of other additives

 10. Order of mixing

Enhanced precipitate formation would be expected from 
such factors as high concentrations of calcium and phosphate, 
increases in solution pH, decreased amino acid concentrations, 
increases in temperature, addition of calcium prior to the phos-
phate, lengthy standing times or slow infusion rates, and use of 
calcium as the chloride salt.854 

Even if precipitation does not occur in the bottle, it has been 
reported that crystallization of calcium phosphate may occur in 
a Silastic infusion pump chamber or tubing if the rate of admin-
istration is slow, as for premature infants. Water vapor may 
be transmitted outward and be replaced by air rapidly enough 
to produce supersaturation.202  Several other cases of catheter 
occlusion also have been reported.610 1427 1428 1429 



AsHP inJEcTABLE dRUG inFoRmATion Amino Acids 75

Vitamins
As might be expected, vitamin stability has been found to be 
better during nighttime when compared to daytime because of 
the influence of photodecomposition.2307 

A patient receiving 3000 international units of retinol daily 
in a parenteral nutrition solution, nevertheless, experienced 2 
episodes of night blindness. The pharmacy prepared the paren-
teral nutrition solution in 1-L PVC bags in weekly batches and 
stored them at 4°C in the dark until use. A subsequent in vitro 
study showed losses of vitamin A of 23 and 77% in 3- and 14-day 
periods, respectively, under these conditions. About 30% of the 
lost vitamin A could be extracted from the PVC bag.1038 

Losses of vitamin A from multivitamins (USV) in a neonatal 
parenteral nutrition solution was reported. The solution was 
prepared in colorless glass bottles and run through an adminis-
tration set with a burette (Travenol). The total loss of vitamin A 
was 75% in 24 hours, with about 16% as decomposition in the 
glass bottle. The decomposition was not noticeable during the 
first 12 hours, but then vitamin A levels fell rather precipitously 
to about one-third of the initial amount. The balance of the 
loss, averaging about 59%, occurred during transit through the 
administration set. Removal of the inline filter and treatment of 
the set with albumin human had no effect on vitamin A delivery. 
The authors recommended a threefold to fourfold increase in 
the amount of vitamin A to compensate for the losses.1039 

A parenteral nutrition solution in glass bottles exposed to 
sunlight was reported. Vitamin A decomposed rapidly, losing 
more than 50% in 3 hours. The decomposition could be slowed 
by covering the bottle with a light-resistant vinyl bag, resulting 
in about a 25% loss in 3 hours.1040 

Vitamin E was stable in the parenteral nutrition solution in 
glass bottles exposed to sunlight, with no loss occurring during 
6 hours of exposure.1040 

It was reported that 40% retinol losses occurred in 2 hours 
and 60% in 5 hours from parenteral nutrition solutions pumped 
at 10 mL/hr through standard infusion sets at room tempera-
ture. The retinol concentration in the bottle remained constant 
while the retinol in the effluent decreased. Antioxidants had 
no effect. Much of the vitamin A was recoverable from hexane 
washings of the tubing.1050 

The delivery of vitamins A, D, and E from a parenteral nutri-
tion solution composed of amino acids 3% solution (Phar-
macia) in dextrose 10% with electrolytes, trace elements, 
vitamin K, folate, and vitamin B12 was evaluated. To this solu-
tion was added 6 mL of multivitamin infusion (USV). The solu-
tion was prepared in PVC bags (Travenol), and administration 
was simulated through a fluid chamber (Buretrol) and infu-
sion tubing with a 0.5-μm filter at 10 mL/hr. During the first 
60 to 90 minutes, minimal delivery of the vitamins occurred. 
This was followed by a rise and plateau in the delivered vita-
mins, which were attributed to an increasing saturation of 
adsorptive binding sites in the tubing. Total amounts deliv-
ered over 24 hours were 31% for vitamin A, 68% for vitamin 
D, and 64% for vitamin E. Sorption of the vitamins was found 
in the PVC bag, fluid chamber, and tubing. Decomposition was 
not a factor.836 

Vitamin A was found to rapidly and significantly decom-
pose when exposed to daylight. The extent and rate of loss were 
dependent on the degree of exposure to daylight which, in turn, 
depended on various factors such as the direction of the radia-
tion, time of day, and climatic conditions. Delivery of less than 
10% of the expected amount was reported.1047  In controlled 
light experiments, the decomposition initially progressed expo-
nentially. Subsequently, the rate of decomposition slowed. This 
result was attributed to a protective effect of the degradation 
products on the remaining vitamin A. The presence of amino 
acids provided greater protection. Compared to degradation 
rates in dextrose 5%, decomposition was reduced by up to 50% 
in some amino acid mixtures.1048 

In a parenteral nutrition solution composed of amino acids, 
dextrose, electrolytes, trace elements, and multivitamins in 
PVC bags stored at 4 and 25°C, vitamin A rapidly deteriorated 
to 10% of the initial concentration in 8 hours at 25°C while 
exposed to light. The decomposition was slowed by light protec-
tion and refrigeration, with a loss of about 25% in 4 days. Folic 
acid concentration dropped 40% initially on admixture and then 
remained relatively constant for 28 days of storage. About 35% 
of the ascorbic acid was lost in 39 hours at 25°C with exposure 
to light. The loss was reduced to a negligible amount in 4 days 
by refrigeration and light protection. Thiamine content dropped 
by about 50% initially but then remained unchanged over 120 
hours of storage.1063 

A 50% loss of vitamin A from a bottle of parenteral nutri-
tion solution prepared with multivitamin infusion (USV) after 
5.5 hours of infusion was noted. The amount delivered through 
an Ivex-2 filter set was only 6.3% of the added amount. Similar 
quantities were found after 20 hours of infusion. A reduced light 
exposure and use of 3H-labeled vitamin A confirmed binding to 
the infusion bottles and tubing.704 

Subsequently, solutions containing multivitamins (USV) 
spiked with 3H-labeled retinol were incubated in intravenous 
tubing protected from light and agitated to simulate flow for 
5 hours. About half of the vitamin A was lost in 30 minutes, 
and 88 to 96% was lost in 5 hours. Spectrophotometric assays 
correlated closely with the radioisotope assays. Hexane rinses 
and radioactivity determinations on the tubing accounted for 
the decrease in radioactivity.1049 

In another experiment, neonatal parenteral nutrition solu-
tions containing multivitamins prepared in bags were delivered 
at 10 mL/hr through Buretrol sets (Travenol). The bags and sets 
were protected from light. Spectrophotometric and radioisotope 
assays showed that about 26% of the vitamin A was lost before 
the flow was started. At 10 mL/hr, about 67% was lost from the 
effluent. More rapid flow reduced the extent of loss. Analysis of 
clinical samples of parenteral nutrition solutions showed losses 
of 21 to 57% after 20 hours. Because losses after 5 hours were of 
the same magnitude, the authors concluded that the loss occurs 
fairly rapidly and is not due to gradual decomposition.1049 

The quantity of retinol delivered from an M.V.I.-containing 
2-in-1 parenteral nutrition solution and when M.V.I. was added 
to Intralipid 10% was evaluated during simulated administra-
tion through a PVC administration set. The parenteral nutrition 
solution was composed of amino acids 2.8%, dextrose 10%, 
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and standard electrolytes; M.V.I. was added to yield a nominal 
retinol concentration of 455 mcg/150 mL. Retinol losses were 
about 80% of the admixed amount after being delivered 
through the PVC set. When M.V.I. was added to Intralipid 10% 
in a retinol concentration of 455 mcg/20 mL, retinol losses were 
reduced to about 10% of the admixed amount. The fat emulsion 
provides retinol protection from sorption to the PVC adminis-
tration set.2027 

Substantially higher amounts of retinol were found to be 
delivered using polyolefin administration set tubing when 
compared with PVC tubing during simulated neonatal inten-
sive care administration. Retinol was added to a 2-in-1 paren-
teral nutrition solution (TPN #206) in concentrations of 25 and 
50 international units/mL and run at 4 and 10 mL/hr through 3 
meter lengths of polyolefin (MiniMed) and PVC (Baxter) intra-
venous extension set tubing protected from light and passed 
through a 37°C water bath. Delivered quantities of retinol varied 
from 19 to 74% through the PVC tubing and 47 to 87% through 
the polyolefin tubing. The authors noted that the loss of retinol 
to the PVC tubing appeared to be saturable. Even so, the use 
of polyolefin tubing increases the amount of retinol delivered 
during simulated neonatal administration.2028 

Substantial loss of retinol all-trans palmitate and phytona-
dione from both TPN and TNA admixtures due to exposure 
to sunlight was reported. In 3 hours of exposure to sunlight, 
essentially total loss of retinol and 50% loss of phytonadione 
had occurred. The presence or absence of lipids did not affect 
stability. In contrast, tocopherol concentrations remained 
essentially unchanged by exposure to sunlight through 12 hours. 
The container material used to store the nutrition admixtures 
affected the concentration of the vitamins as well. Losses were 
greatest (10 to 25%) in PVC containers and were slightly better 
in EVA and glass containers.2049 

The photodegradation of vitamins A and E in a 2-in-1 
(Synthamin 9, dextrose 20%) admixture and a 3-in-1 (Synth-
amin 9, dextrose 20%, Intralipid 20%, electrolytes, vitamins, 
trace elements) admixture after exposure to 6 hours of indi-
rect daylight was reported. The compounded admixtures were 
prepared in multilayer bags protected from light and stored 
at 5°C for a minimum of 5 days. The same admixtures were 
prepared in EVA bags 24 hours prior to use with vitamins added 
prior to study. Vitamin A decreased to 60 to 80% of the initial 
concentrations in 2 to 6 hours of exposure to indirect daylight. 
The type of bag had no influence on the photodegradation of 
vitamin A. Despite fat emulsion, no significant light protection 
was noted with the 3-in-1 admixture. Vitamin E losses were 15% 
in 6 hours with multilayer bags of both admixtures; however, 
100% loss was noted with EVA bags within 1 hour for the 2-in-1 
admixture. The presence of the opaque fat emulsion provided 
some protection; however, losses greater than 50% were noted 
by 6 hours in the EVA bags. The authors concluded that the use 
of multilayer bags prevents vitamin E losses during daylight 
exposure as compared to EVA bags but only light protection can 
minimize vitamin A losses.2459 

The stability of retinol palmitate and tocopherols (δ, γ, 
and α) in 3-in-1 admixtures of amino acids 4%, dextrose 10%, 
fat emulsion 3% (Intralipid, Liposyn, and ClinOleic), various 

electrolytes, vitamins, and trace elements in EVA bags over 3 
days at 4, 25, and 37°C was evaluated. Retinol palmitate was 
found to be unstable at room temperature with 33 and 50% 
degradation at 24 and 72 hours after compounding, respec-
tively. Refrigeration of the admixture reduced the degrada-
tion to 29% at 72 hours. The tocopherols displayed varying 
stability over the temperature range with 16 to 25% degrada-
tion after 72 hours. The variation in the tocopherols was theo-
rized to be from the free conversion between the oxidized and 
reduced forms over the temperatures tested.2460 

The stability of vitamin E (alpha-tocopherol acetate from 
M.V.I.-1000 or Soluzyme) and selenium (from Selepen) in amino 
acids (Abbott) and dextrose in PVC bags was evaluated. Expo-
sure to fluorescent light and room temperature (23°C) for 24 
hours and simulated infusion at 50 mL/hr for 8 hours through 
a Medlon TPN administration set with a 0.22-μm filter did not 
affect the concentrations of vitamin E and selenium.1224 

The stability of numerous vitamins in parenteral nutrition 
solutions composed of amino acids (Kabi-Vitrum), dextrose 
30%, and fat emulsion 20% (Kabi-Vitrum) in a 2:1:1 ratio with 
electrolytes, trace elements, and both fat- and water-soluble 
vitamins was reported. The admixtures were stored in dark-
ness at 2 to 8°C for 96 hours with no significant loss of retinyl 
palmitate, alpha-tocopherol, thiamine mononitrate, sodium 
riboflavin-5′-phosphate, pyridoxine hydrochloride, nicotin-
amide, folic acid, biotin, sodium pantothenate, and cyanoco-
balamin. Sodium ascorbate and its biologically active degrada-
tion product, dehydroascorbic acid, totaled 59 and 42% of the 
nominal starting concentration at 24 and 96 hours, respectively. 
However, the actual initial concentration was only 66% of the 
nominal concentration.1225 

When the admixture was subjected to simulated infusion 
over 24 hours at 20°C, either exposed to room light or light 
protected, or stored for 6 days in the dark under refrigeration 
and then subjected to the same simulated infusion, once again 
the retinyl palmitate, alpha-tocopherol, and sodium ribofla-
vin-5′-phosphate did not undergo significant loss. However, 
sodium ascorbate and its degradation product, dehydroascorbic 
acid, had initial combined concentrations of 51 to 65% of the 
nominal initial concentration, with further declines during infu-
sion. Light protection did not significantly alter the loss of total 
ascorbic acid.1225 

The stability of several vitamins from M.V.I.-12 (Armour) 
admixed in parenteral nutrition solutions composed of 
different amino acid products, with or without Intralipid 10%, 
when stored in glass bottles and PVC bags at 25 and 5°C for 48 
hours was reported. Riboflavin, folic acid, and vitamin E were 
stable in all samples. No vitamin A was lost in any formula in 
glass bottles, but samples in PVC containers lost as much as 
35 and 60% at 5 and 25°C, respectively, in 48 hours. Thiamine 
hydrochloride was stable in the parenteral nutrition solutions 
prepared with amino acid products without sulfites. However, 
amino acid products containing sulfites (Travasol and FreAmine 
III) had a 25% thiamine loss in 12 hours and a 50% loss in 
24 hours when the solutions were stored at 25°C; no loss 
occurred when the solutions were stored at 5°C. Ascorbic acid 
was lost from all samples stored at 25°C, with the greatest 
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losses occurring in solutions stored in plastic bags. No losses 
occurred in any sample stored at 5°C.1431 

In another study, the stability of vitamins A, E, C, ribo-
flavin, thiamine, and folic acid following admixture (as M.V.I.-
12) with 4 different amino acid products (Novamine, Neopham, 
FreAmine III, Travasol) with or without Intralipid when stored 
in glass bottles or PVC bags at 25°C for 48 hours was reported. 
They found that high-intensity phototherapy light did not affect 
folic acid, thiamine, or vitamin E; however, ascorbic acid and 
riboflavin losses were significant with all amino acid products 
tested. Furthermore, it was noted that vitamin A losses were 
reduced with the addition of Intralipid to the admixture. When 
bisulfite was added to the Neopham admixture, riboflavin, folic 
acid, and ascorbic acid were not affected; however, at a bisul-
fite concentration of 3 mEq/L, there was substantial losses of 
vitamin A and thiamine. The authors also noted that ascorbic 
acid losses were increased with a more alkaline pH and that 
bisulfite addition offered some protection presumably by bisul-
fite being preferentially oxidized. The authors concluded that 
intravenous multivitamins should be added to parenteral nutri-
tion admixtures immediately prior to administration to reduce 
losses since commercially available amino acid products may 
contain bisulfites and have varying pH values.487 

The stability of 5 B vitamins was studied over an 8-hour 
period in representative parenteral nutrition solutions exposed 
to fluorescent light, indirect sunlight, and direct sunlight. One 
5-mL vial of multivitamin concentrate (Lyphomed) and 1 mg 
of folic acid (Lederle) were added to a liter of parenteral nutri-
tion solution composed of amino acids 4.25%–dextrose 25% 
(Travenol) with standard electrolytes and trace elements. All 
5 B vitamins tested were stable for 8 hours at room tempera-
ture when exposed to fluorescent light. In addition, folic acid 
and niacinamide were stable over 8 hours in direct or indirect 
sunlight. Exposure to indirect sunlight appeared to have little 
or no effect on thiamine hydrochloride and pyridoxine hydro-
chloride in 8 hours, but 47% of riboflavin-5′-phosphate was lost 
in that period. Direct sunlight caused a 26% loss of thiamine 
hydrochloride and an 86% loss of pyridoxine hydrochloride in 8 
hours. Four-hour exposures of riboflavin-5′-phosphate to direct 
sunlight resulted in a 98% loss.842 

The effects of photoirradiation on a FreAmine II–dextrose 
10% parenteral nutrition solution containing 1 mL/500 mL of 
multivitamins (USV) were evaluated. During simulated contin-
uous administration to an infant at 0.156 mL/min, no changes to 
the amino acids occurred when the bottle, infusion tubing, and 
collection bottle were shielded with foil. Only 20 cm of tubing 
in the incubator was exposed to light. However, if the flow was 
stopped, a marked reduction in methionine (40%), tryptophan 
(44%), and histidine (22%) occurred in the solution exposed to 
light for 24 hours. In a similar solution without vitamins, only 
the tryptophan concentration decreased. The difference was 
attributed to the presence of riboflavin, a photosensitizer. The 
authors recommended administering the multivitamins sepa-
rately and shielding from light.833 

In further work, the authors simulated more closely condi-
tions occurring during phototherapy in neonatal intensive care 
units. Riboflavin 1 mg/100 mL was added to a solution of amino 

acids 2% (Abbott) with dextrose 10%. Infusion was simulated 
from glass bottles through PVC tubing with a Buretrol at a rate 
of 4 mL/hr. In addition to the fluorescent room lights, 8 daylight 
bulbs delivered phototherapy. After a simulated 24-hour infu-
sion, riboflavin decreased to about 50% of its initial level. Also, 
a 7% reduction in total amino acids was noted, including indi-
vidual losses of glycine (10%), leucine (14%), methionine (24%), 
proline (10%), serine (9%), tryptophan (35%), and tyrosine 
(16%). Although the authors did not believe that these losses of 
amino acids were nutritionally important, they were concerned 
about the possibility of toxicity from photo-oxidation products. 
In the same solution without riboflavin, the individual amino 
acids decreased only slightly.974 

The extent and rapidity of ascorbic acid decomposition 
in parenteral nutrition solutions composed of amino acids, 
dextrose, electrolytes, multivitamins, and trace elements in 3-L 
PVC bags stored at 3 to 7°C was reported. About 30 to 40% was 
lost in 24 hours. The degradation then slowed as the oxygen 
supply was reduced to the diffusion through the bag. About a 
55 to 65% loss occurred after 7 days of storage. The oxidation 
was catalyzed by metal ions, especially copper. In the absence 
of copper from the trace elements additive, less than 10% 
degradation of ascorbic acid occurred in 24 hours. The author 
estimated that 150 to 200 mg is degraded in 2 to 4 hours at 
ambient temperature in the presence of copper but that only 20 
to 30 mg is broken down in 24 hours without copper. To mini-
mize ascorbic acid loss, copper must be excluded. Alternatively, 
inclusion of excess ascorbic acid was suggested.1056 

Extensive decomposition of ascorbic acid and folic acid was 
reported in a parenteral nutrition solution composed of amino 
acids 3.3%, dextrose 12.5%, electrolytes, trace elements, and 
M.V.I.-12 (USV) in PVC bags. Half-lives were 1.1, 2.9, and 8.9 
hours for ascorbic acid and 2.7, 5.4, and 24 hours for folic acid 
stored at 24°C in daylight, 24°C protected from light, and 4°C 
protected from light, respectively. The decomposition was much 
greater than for solutions not containing catalyzing metal ions. 
Also, it was greater than for the vitamins singly because of inter-
actions with the other vitamins present.1059 

The stability of ascorbic acid in parenteral nutrition solutions, 
with and without fat emulsion, was studied. Both with and 
without fat emulsion, the total vitamin C content (ascorbic acid 
plus dehydroascorbic acid) remained above 90% for 12 hours 
when the solutions were exposed to fluorescent light and for 24 
hours when they were protected from light. When stored in a 
cool dark place, the solutions were stable for 7 days.1227 

The stability of several vitamins from M.V.I.-12 (Armour) 
admixed in parenteral nutrition solutions composed of different 
amino acid products, with or without Intralipid 10%, when 
stored in glass bottles and PVC bags at 25 and 5°C for 48 hours 
was reported. Ascorbic acid was lost from all samples stored at 
25°C, with the greatest losses occurring in solutions stored in 
plastic bags. No losses occurred in any sample stored at 5°C.1431 

The stability of ascorbic acid and dehydroascorbic acid in a 
3-in-1 admixture containing Vamin 14, dextrose 30%, Intralipid 
20%, potassium phosphate, Cernevit, and trace elements in 
EVA bags over a temperature range of 2 to 22°C was examined. 
They observed an 89% loss of ascorbic acid and a 37% loss of 
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dehydroascorbic acid over 7 days. The authors concluded that 
oxygen, trace elements, temperature, and an underfilled bag 
were the greatest determinants of ascorbic acid loss.2462 

The long-term stability of ascorbic acid in 3-in-1 admixtures 
containing amino acids (Eloamin) 10%, dextrose 20%, dextrose 
5%, fat emulsion (Elolipid) 20%, calcium gluconate, M.V.C. 9 + 
3, and trace elements mixed in EVA and multilayer (Ultrastab) 
bags at 5°C was compared. Ascorbic acid losses were greater 
than 75% in the first 24 hours and 100% after 48 to 72 hours 
in the EVA bags. In the multilayer bags, ascorbic acid showed 
a 20 and 40% loss over the first 24 hours with and without fat 
emulsion, respectively. The initial rapid fall in ascorbic acid was 
presumably due to the initial oxygen content of the admixtures 
despite the use of the less oxygen-permeable multilayer bags. 
The authors noted the ascorbic acid concentration remained 
stable for up to 28 days in the multilayer bags after the initial fall 
and recommended adding additional ascorbic acid to compen-
sate for the losses to facilitate extended shelf-life.2463 

The influence of several factors on the rate of ascorbic acid 
oxidation in parenteral nutrition solutions was evaluted. Ascorbic 
acid is regarded as the least stable component in TPN admix-
tures. The type of amino acid used in the TPN was important. 
Some, such as FreAmine III and Vamin 14, contain antioxidant 
compounds (e.g., sodium metabisulfite or cysteine). Ascorbic 
acid stability was better in such solutions compared with those 
amino acid solutions having no antioxidant present. Further-
more, the pH of the solution may play a small role, with greater 
degradation as the pH rises from about 5 to about 7. Adding 
air to a compounded TPN container can also accelerate ascorbic 
acid decomposition. The most important factor was the type 
of plastic container used for the TPN. EVA containers (Mixieva, 
Miramed) allow more oxygen permeation, which results in 
substantial losses of ascorbic acid in relatively short time 
periods. In multilayer TPN bags (Ultrastab, Miramed) designed 
to reduce gas permeability, the rate of ascorbic acid degrada-
tion was greatly reduced. TPNs without antioxidants packaged 
in EVA bags were found to have an almost total loss of ascorbic 
acid activity occurring in 1 or 2 days at 5°C. In contrast, in TPNs 
containing FreAmine III or Vamin 14 packaged in the multilayer 
bags, most of the ascorbic acid content was retained for 28 days 
at 5°C. The authors concluded that TPNs made with antiox-
idant-containing amino acids and packaged in multilayer bags 
that reduce gas permeability can safely be given extended expi-
ration dates and still retain most of the ascorbic acid activity.2163 

The initial degradation product of ascorbic acid (dehy-
droascorbic acid) in a 2-in-1 admixture containing Synthamin 
14, glucose 20%, and trace elements over a temperature range 
of 5 to 35°C was evaluated. The presence of trace elements, 
including copper, had no influence on the degradation of dehy-
droascorbic acid. At room temperature and 5°C, there was a 
greater than 50% loss of dehydroascorbic acid noted within 2 
and 24 hours, respectively. The authors concluded this degrada-
tion was temperature dependent.2461 

The degradation of vitamins A, B1, C, and E from Cernevit 
(Roche) multivitamins in NuTRIflex Lipid Plus (B. Braun) admix-
tures prepared in ethylene vinyl acetate (EVA) bags and in multi-
layer bags was evaluated. After storage for up to 72 hours at 

4, 21, and 40°C, greater vitamin losses occurred in the EVA 
bags: vitamin A (retinyl palmitate) losses were 20%, thiamine 
hydrochloride losses were 25%, alpha-tocopherol losses were 
20%, and ascorbic acid losses were approximately 80 to 100%. 
In the multilayer bags (presumably a better barrier to oxygen 
transfer), losses were less: vitamin A (retinyl palmitate) losses 
were 5%, thiamine hydrochloride losses were 10%, alpha-to-
copherol losses were 0%, and ascorbic acid losses were approx-
imately 25 to 70%.2618 

Phytonadione stability in a TPN solution containing amino 
acids 2%, dextrose 12.5%, “standard” electrolytes, and multi-
vitamins (M.V.I. Pediatric) was evaluated over 24 hours while 
exposed to light. Vitamin loss, about 7% in 4 hours and 27% 
in 24 hours, was attributed partly to the light sensitivity of 
phytonadione.1815 

Trace Elements
Because of interactions, recommendations to separate the 
administration of vitamins and trace elements have been 
made.1056 1060 1061  Others have termed such recommendations 
premature based on differing reports895 896  and the apparent 
absence of epidemic vitamin deficiency in parenteral nutrition 
patients.1062 

The addition of trace elements to a 3-in-1 parenteral nutri-
tion solution with electrolytes had no adverse effect on the 
particle size of the fat emulsion after 8 days of storage at 4°C.1017 

The stability of a 3-in-1 parenteral nutrition mixture (TNA 
#191 in Appendix) was compared with trace elements added as 
gluconate salts or chloride salts. TNA #191 with copper 0.24 
mg/L, iron 0.5 mg/L, and zinc 2 mg/L in either salt form was 
physically stable for 7 days at 4 and 25°C.1787 

Trace elements additives, especially those containing copper 
ions, have the potential to be incompatible in TPN solutions, 
resulting in precipitation. In a TPN admixture containing 5% Synth-
amin 17, 25% dextrose, 1 g of ascorbic acid injection, 14 mmol of 
calcium chloride, and trace elements solution (David Bull), storage 
at 20 to 25°C and 2 to 8°C, protected from light, resulted in the 
formation of a discolored solution in 3 to 7 days and an off-white 
to yellow precipitate in 8 to 12 days, respectively. Electron micros-
copy revealed the presence of numerous bipyramidal, 8-sided 
crystals in sizes from 3 to 30 μm. The authors proposed that the 
crystals were calcium oxalate. They suggested that the ascorbic 
acid decomposed to oxalic acid; the oxalic acid then interacted 
with calcium ions to form calcium oxalate. The authors did not 
verify their supposition. They noted that the crystals were confor-
mationally different from calcium phosphate crystals and that no 
phosphate had been added to the admixture. In addition, mixing 
ascorbic acid injection 500 mg/5 mL with trace elements solution 
5 mL results in the formation of a transparent gel that becomes an 
opaque flocculent precipitate after 5 minutes. The authors recom-
mended adding trace elements well away from injections that can 
act as ligands and with thorough mixing after each addition. Intro-
duction of air and prolonged storage should be avoided. Incorpo-
rating trace elements and ascorbic acid on alternate days was also 
suggested.2197 

The chromium and zinc contamination of various compo-
nents of parenteral nutrition solutions by atomic absorption 
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spectrophotometry was evaluated. They analyzed FreAmine 
III, Aminosyn, TrophAmine, and dextrose 70% and found chro-
mium concentrations were below the limit of detection but zinc 
ranged from 0.11 to 4.97 mg/L. Additionally, detectable chro-
mium and zinc concentrations were seen with various lots of 
l-cysteine, potassium and sodium salts (chloride, acetate, and 
phosphate), calcium gluconate, and magnesium sulfate. The 
zinc contamination was thought to be a product of manufac-
turing procedures as it is present in many rubber stoppers and in 
the materials to produce glass. The authors suggested that the 
amount of contamination of chromium and zinc present in most 
pediatric parenteral nutrition solutions may exceed current 
recommendations, especially for infants less than 10 kg.2464 

Heparin
Flocculation of fat emulsion (Kabi-Vitrum) was reported during 
Y-site administration into a line used to infuse a parenteral nutri-
tion admixture containing both calcium gluconate and heparin 
sodium. Subsequent evaluation indicated that the combination 
of calcium gluconate (0.46 and 1.8 mmol/125 mL) and heparin 
sodium (25 and 100 units/125 mL) in amino acids plus dextrose 
induced flocculation of the fat emulsion within 2 to 4 minutes 
at concentrations that resulted in no visually apparent floccula-
tion in 30 minutes with either agent alone.1214 

Calcium chloride quantities of 1 and 20 mmol normally result 
in slow flocculation of fat emulsion 20% over several hours. 
When heparin sodium 5 units/mL was added, the flocculation 
rate was accelerated greatly and a cream layer was observed 
visually in a few minutes. This effect was not observed when 
sodium ion was substituted for the divalent calcium.1406 

Similar results were observed during simulated Y-site admin-
istration of heparin sodium into nine 3-in-1 nutrient admixtures 
having different compositions. Damage to the fat emulsion 
component was found to occur immediately, with the possible 
formation of free oil over time.2215 

The destabilization of fat emulsion (Intralipid 20%) was also 
observed when administered simultaneously with a TPN admix-
ture and heparin. The damage, detected by viscosity measure-
ment, occurred immediately upon contact at the Y-site. The 
extent of the destabilization was dependent on the concentra-
tion of heparin and the presence of MVI Pediatric with its surfac-
tant content. Additionally, phase separation was observed in 2 
hours. The authors noted that TPN admixtures containing heparin 
should never be premixed with fat emulsion as a 3-in-1 total 
nutrient admixture because of this emulsion destabilization. The 
authors indicated their belief that the damage could be minimized 
during Y-site co-administration as long as the heparin was kept at 
a sufficiently low concentration (no visible separation occurred at 
a heparin concentration of 0.5 unit/mL) and the length of tubing 
between the Y-site and the patient was minimized.2282 

However, because the damage to emulsion integrity has 
been found to occur immediately upon mixing with heparin in 
the presence of the calcium ions in TPN admixtures1214 2215 2282  
and no evaluation and documentation of the clinical safety of 

using such destabilized emulsions has been performed, use of 
such damaged emulsions is suspect.

Ranitidine
The stability of ranitidine hydrochloride has been evaluated in 
a number of TPN solutions with variable results. See Additive 
Compatibility table. The major mechanism of ranitidine hydro-
chloride decomposition is oxidation. A number of factors have 
been found to contribute to ranitidine hydrochloride instability in 
TPN solutions, including the presence or absence of antioxidants 
(such as sodium metabisulfite) in the amino acids, the addition 
of trace elements (which can catalyze ranitidine oxidation), solu-
tion pH, and type of plastic container used. In a study of ranit-
idine hydrochloride stability in several TPN solutions stored at 
5°C, the drug was most stable in FreAmine III–based (contains 
sodium metabisulfite) admixtures with additives when packaged 
in multilayer gas impermeable plastic containers (Ultrastab) 
with about 8% loss in 28 days. In contrast, in ethylene vinyl 
acetate (EVA) bags, which are permeable to oxygen, losses of 
approximately 50% occurred in this time period. If Vamin 14 with 
no antioxidant present was used as the amino acid source, and 
the solution was packaged in EVA bags, ranitidine hydrochlo-
ride losses of approximately 65% occurred in 28 days. Similarly, 
the addition of air to the bags during compounding increases the 
extent of ranitidine hydrochloride oxidation substantially.2195 

Other Information
Titratable Acidity
The acidity of parenteral nutrition solutions can be a factor in the 
development of metabolic acidosis by a patient.577 851  Titratable 
acidity is a measure of the hydrogen ion content that must be neutral-
ized to raise the pH to a given endpoint and is often expressed as milli-
equivalents of titrant per liter of reactant. In a study577  of 5 amino 
acid injections and mixtures, the titratable acidities were determined 
for pH 7.4 by titrating with 0.1220 N sodium hydroxide and 7.54% 
(0.898 M) sodium bicarbonate. The results are noted in Table 11.

Table 11. Titratable acidity of several amino acids products577 

Titratable Acidity

  NaOH (mEq/L) NaHCO3 (mEq/L)

Aminosyn 7% 37 314

FreAmine II 8.5% 16.8 176

Travasol 8.5% 34.7 354

Travasol 8.5% with electrolytes 45.2 420

Corresponding (although somewhat lower) values were also 
obtained for 1:1 mixtures with dextrose 50%. It was concluded 
that use of sodium bicarbonate to adjust to pH 7.4 was not 
usually feasible given the large volumes of fluid and increased 
sodium ion required. However, smaller amounts could be used 
for smaller pH adjustments.577 

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Aminocaproic Acid
AHFS 20:28.16 

Products
Aminocaproic acid is available as a 250-mg/mL concentration in 
20-mL vials containing 5 g of drug with hydrochloric acid for pH 
adjustment. Aminocaproic acid injection is available with benzyl 
alcohol 0.9% as a preservative and also in preservative-free 
form.1(6/07) 4 

pH
The pH is adjusted to approximately 6.8 with a range of 6 to 
7.6.1(6/07) 

Administration
Aminocaproic acid is administered by continuous intravenous 
infusion after dilution in a suitable infusion solution. Rapid intra-
venous injection of the undiluted drug should be avoided.1(6/07) 4 

Stability
Intact containers of aminocaproic acid injection should be 
stored at controlled room temperature. Freezing should be 
avoided.1(6/07) 4 

DOI: 10.37573/9781585286850.016

Compatibility Information
Solution Compatibility

Aminocaproic acid

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BAa IMM 10 and 100 g Physically compatible with little or no loss in 7 days at 4 and 23°C. 
Yellow discoloration forms after 24 hr at 23°C but is not associated 
with drug loss

2096 C

Sodium chloride 0.9% BAa IMM 10 and 100 g Physically compatible with little or no loss in 7 days at 4 and 23°C 2096 C

a Tested in PVC containers.

Y-Site Injection Compatibility (1:1 Mixture)

Aminocaproic acid

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Fenoldopam mesylate AB 80 mcg/mLa AMR 50 mg/mLa Physically compatible for 4 hr at 23°C 2467 C

a Tested in sodium chloride 0.9%.

Selected Revisions October 1, 2012. © Copyright, October 1982. 
American Society of Health- System Pharmacists, Inc.
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Aminophylline
AHFS 86:16

Products
Aminophylline is available as a 25-mg/mL solution in 10-mL (250-
mg) and 20-mL (500-mg) ampuls and vials for intravenous injec-
tion. Aminophylline is a 2:1 complex of theophylline and ethylene-
diamine. It contains excess ethylenediamine to ensure stability6  
and is approximately 79% theophylline by weight. Aminophylline 
25 mg is equivalent to 19.7 mg of theophylline.1(11/06) 

pH
From 8.6 to 9.1(11/06) 

Osmolarity
The calculated osmolarity of the injection is 170 mOsm/L.1(11/06) 

Osmolality
The osmolality was determined to be 114 mOsm/kg by freez-
ing-point depression.1071 

The osmolality of aminophylline 250 mg was calculated for 
the following dilutions:1054 

Osmolality (mOsm/kg)

Diluent 50 mL 100 mL

Dextrose 5% 300 291

Sodium chloride 0.9% 327 318

Administration
Aminophylline may be administered by intravenous infusion or 
slow direct intravenous injection.1(11/06) 4 

Stability
The containers should be stored at controlled room temperature 
and protected from freezing and light.1(11/06) 4  Containers of amino-
phylline should be inspected for particulate matter and discolor-
ation prior to use. Do not use if crystals are present.1(11/06) 4 

pH Effects
Reports in the literature of aminophylline precipitating in acidic 
media do not apply to the dilute solutions found in intravenous 

infusions. Aminophylline should not be mixed in a syringe with 
other components of an admixture but should be added sepa-
rately.6 

Because of the alkalinity of aminophylline-containing solu-
tions, drugs known to be alkali labile should be avoided in 
admixtures.6 

Temperature Effects
Aminophylline under simulated summer conditions in para-
medic vehicles was exposed to temperatures ranging from 26 
to 38°C over 4 weeks. Analysis found no loss of the drug under 
these conditions.2562 

Light Effects
A study of aminophylline (Squibb) 50 mg/mL found no change 
in theophylline after 8 weeks of storage with exposure to fluo-
rescent light.1231 

Syringes
Aminophylline (Abbott) 5 mg/mL in bacteriostatic water for 
injection containing benzyl alcohol 0.9% in plastic syringes 
(Becton Dickinson) exhibited 2 and 3% losses at 4 and 22°C, 
respectively, after 91 days of storage.1586 

Sorption
Aminophylline was shown not to exhibit sorption to polyvinyl 
chloride (PVC) bags and tubing, polyethylene tubing, Silastic 
tubing, and polypropylene syringes.536 606 

Filtration
Aminophylline 500 mg/L in dextrose 5% was passed through an 
Ivex-2 inline filter at a rate of 2 mL/min. No decrease in the amino-
phylline concentration occurred over the 8-hour study period.556 

Central Venous Catheter
Aminophylline (Abbott) 2.5 mg/mL in dextrose 5% was found 
to be compatible with the ARROWg+ard Blue Plus (Arrow Inter-
national) chlorhexidine-bearing triple-lumen central catheter. 
Essentially complete delivery of the drug was found with little 
or no drug loss occurring. Furthermore, chlorhexidine delivered 
from the catheter remained at trace amounts with no substantial 
increase due to the delivery of the drug through the catheter.2335 
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Compatibility Information
Solution Compatibility

Aminophylline

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Amino acids 4.25%, dextrose 25% MG SE 500 mg No increase in particulate matter in 24 hr at 5°C 349 C

Dextrose 2.5% in half-strength Ringer's injection AB SE 500 mg Physically compatible 3 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer's injection AB SE 500 mg Physically compatible 3 C

Dextrose 5% in half-strength Ringer's injection, 
lactated

AB SE 500 mg Physically compatible 3 C

Dextrose 2.5% in Ringer's injection, lactated AB SE 500 mg Physically compatible 3 C

Dextrose 5% in Ringer's injection, lactated AB SE 500 mg Physically compatible 3 C

Dextrose 5% in Ringer's injection, lactated BA SE 10 mg Physically compatible for 24 hr 315 C

Dextrose 10% in Ringer's injection, lactated AB SE 500 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.45% AB SE 500 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.9% AB SE 500 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.225% AB SE 500 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.225% MG AQ 750 mg Physically compatible with no aminophylline decom-
position in 48 hr at 25°C. Yellow tinge at 48 hr due 
to slight dextrose decomposition

556 C

Dextrose 5% in sodium chloride 0.45% AB SE 500 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% AB SE 500 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% 250 mg Physically compatible 74 C

Dextrose 5% in sodium chloride 0.9% BA SE 10 g Physically compatible for 24 hr 315 C

Dextrose 5% in sodium chloride 0.9% TRa AQ 750 mg Physically compatible with no aminophylline decom-
position in 48 hr at 25°C. Yellow tinge at 48 hr due 
to slight dextrose decomposition

556 C

Dextrose 10% in sodium chloride 0.9% AB SE 500 mg Physically compatible 3 C

Dextrose 2.5% AB SE 500 mg Physically compatible 3 C

Dextrose 5% 500 mg to 2.5 g Stable for 24 hr at room temperature 56 C

Dextrose 5% 250 mg Physically compatible 74 C

Dextrose 5% AB SE 500 mg Physically compatible 3 C

Dextrose 5% AB SE 450 mg Stable for at least 24 hr at room temperature 6 C

Dextrose 5% BA SE 10 g Physically compatible for 24 hr 315 C

Dextrose 5% AB ES 5 and 10 g Physically compatible with little or no decomposi-
tion in 96 hr under refrigeration

537 C

Dextrose 5% TRa AQ 750 mg Physically compatible with no aminophylline decom-
position in 48 hr at 25°C and 7 days at 5°C. Yellow 
tinge in the 25°C admixture at 48 hr due to slight 
dextrose decomposition

556 C

Dextrose 5% TRa AQ 250 and 500 
mg

Physically compatible with no aminophylline decom-
position in 48 hr at 25°C. Yellow tinge in the admix-
ture at 48 hr due to slight dextrose decomposition

556 C

Dextrose 5% 250 mg Stable for at least 24 hr at 24 to 26°C 852 C

Dextrose 5% TRa IX 500 mg Physically compatible with little or no loss in 48 hr at 
room temperature

1186 C

Dextrose 5% AB SE 1 g Physically compatible with no loss in 24 hr at 24°C 
under fluorescent light

1198 C

Dextrose 5% TRa LY 1 g Physically compatible with no loss in 24 hr at room 
temperature under fluorescent light

1358 C

Solution Compatibility (Cont.)
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% TRa 1 g Yellow discoloration in 2 hr but theophylline 
content retained for at least 24 hr

1571 C

Dextrose 5% TRa ES 0.5 and 2 g Visually compatible with little or no aminophylline 
loss in 48 hr at room temperature

1802 C

Dextrose 10% AB SE 500 mg Physically compatible 3 C

Dextrose 10% BA SE 10 g Physically compatible for 24 hr 315 C

Dextrose 10% 250 mg Stable for at least 24 hr at 24 to 26°C. Yellow discol-
oration at 2 hr and increased with time

852 C

Dextrose 20% BA SE 10 g Physically compatible for 24 hr 315 C

Dextrose 20% 250 mg Stable for at least 24 hr at 24 to 26°C. Yellow discol-
oration at 2 hr and increased with time

852 C

Ionosol B in dextrose 5% AB SE 500 mg Physically compatible 3 C

Ionosol MB in dextrose 5% AB SE 500 mg Physically compatible 3 C

Ringer's injection AB SE 500 mg Physically compatible 3 C

Ringer's injection, lactated 250 mg Physically compatible 74 C

Ringer's injection, lactated AB 500 mg Physically compatible 3 C

Ringer's injection, lactated BA SE 10 g Physically compatible for 24 hr 315 C

Sodium chloride 0.45% AB SE 500 mg Physically compatible 3 C

Sodium chloride 0.9% AB SE 500 mg Physically compatible 3 C

Sodium chloride 0.9% 250 mg Physically compatible 74 C

Sodium chloride 0.9% TRa SE 500 mg Stable for 24 hr 45 C

Sodium chloride 0.9% BAd SE 500 mg Stable for 24 hr 45 C

Sodium chloride 0.9% BA SE 10 g Physically compatible for 24 hr 315 C

Sodium chloride 0.9% TRa AQ 750 mg Physically compatible with no decomposition in 48 
hr at 25°C

556 C

Sodium chloride 0.9% TRa 1 g Theophylline content retained for 24 hr 1571 C

Sodium chloride 0.9% TRa ES 0.5 and 2 g Visually compatible with no aminophylline loss in 48 
hr at room temperature

1802 C

Sodium lactate 1⁄6 M AB SE 500 mg Physically compatible 3 C

Sodium lactate 1⁄6 M BA SE 10 g Physically compatible for 24 hr 315 C

TNA #180b 234 and 638 
mg

No theophylline loss and no increase in fat particle 
size in 24 hr at room temperature

1617 C

TPN #25b SE 250 mg to 1.5 g Physically compatible and aminophylline stable for 
at least 24 hr at 25°C

755 C

TPN #25b SE 1 g Physically compatible and aminophylline stable for 
at least 24 hr at 4°C

755 C

TPN #26b SE 250 mg to 1.5 g Physically compatible and aminophylline stable for 
at least 24 hr at 25°C

755 C

TPN #26b SE 1 g Physically compatible and aminophylline stable for 
at least 24 hr at 4°C

755 C

TPN #27b SE 250 mg to 1.5 g Physically compatible and aminophylline stable for 
at least 24 hr at 25°C

755 C

Solution Compatibility (Cont.)
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

TPN #27b SE 1 g Physically compatible and aminophylline stable for 
at least 24 hr at 4°C

755 C

TPN #28b SE 1 g Physically compatible and aminophylline stable for 
at least 24 hr at 25°C

755 C

TPN #29b SE 1 g Physically compatible and aminophylline stable for 
at least 24 hr at 25°C

755 C

TPN #30b SE 1 g Physically compatible and aminophylline stable for 
at least 24 hr at 25°C

755 C

TPNc 29.3 mg No significant change in aminophylline content over 
24 hr at 24 to 26°C

852 C

a Tested in PVC containers.

b Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

c Tested in a pediatric parenteral nutrition solution containing 150 mL of dextrose 5% and 30 mL of Vamin glucose with electrolytes and vitamins.

d Tested in glass containers.

Additive Compatibility

Aminophylline

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g SE 5 g LR, NS, R, SL Physically compatible and amikacin stable for 24 
hr at 25°C. Aminophylline not analyzed

294 C

Amikacin sulfate BR 5 g SE 5 g D5LR, D5R, 
D5S, D5W, 
D10W

Over 10% amikacin loss after 8 hr but within 24 
hr at 25°C. Aminophylline not analyzed

294 I

Ascorbic acid AB 500 mg SE 500 mg Physically compatible 6 C

Ascorbic acid UP 500 mg SE 1 g D5W Physically incompatible 15 I

Atracurium besylate BW 500 mg 1 g D5W Atracurium unstable due to high pH 1694 I

Bleomycin sulfate BR 20 and 30 
units

ES 250 mg NS 50% loss of bleomycin in 1 week at 4°C 763 I

Calcium gluconate 1 g 250 mg D5W Physically compatible 74 C

Cefepime HCl BR 4 g LY 1 g NS 37% cefepime loss in 18 hr at room tempera-
ture and 32% loss in 3 days at 5°C. No aminophyl-
line loss

1681 I

Ceftazidime GL 2 g ES 1 g D5W, NS 20 to 23% ceftazidime loss in 6 hr at room 
temperature

1937 I

Ceftazidime GL 6 g ES 1 g D5W, NS 8 to 10% ceftazidime loss in 6 hr at room 
temperature

1937 I

Ceftazidime GL 2 g ES 2 g D5W, NS 35 to 40% ceftazidime loss in 6 hr at room 
temperature

1937 I

Ceftazidime GL 6 g ES 2 g D5W, NS 22% ceftazidime loss in 6 hr at room temperature 1937 I

Ceftriaxone sodium RC 20 g AMR 1 g D5W, NSa Yellow color forms immediately. 3 to 6% ceftri-
axone loss and 8 to 12% aminophylline loss in 24 hr

1727 I

Ceftriaxone sodium RC 20 g AMR 4 g D5W, NSa Yellow color forms immediately. 15 to 20% ceftri-
axone loss and 7 to 9% aminophylline loss in 24 hr

1727 I

Ceftriaxone sodium RC 40 g AMR 1 g D5W, NSa Yellow color forms immediately. 15 to 18% ceftri-
axone loss and 1 to 3% aminophylline loss in 24 hr

1727 I

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Chloramphenicol 
sodium succinate

PD 500 mg 250 mg D5W Physically compatible 74 C

Chloramphenicol 
sodium succinate

PD 10 g SE 1 g D5W Physically compatible 15 C

Chlorpromazine HCl BP 200 mg BP 1 g D5W, NS Precipitates immediately 26 I

Ciprofloxacin MI 1.6 g LY 2 g D5W, NS Precipitate forms in 4 hr at 4 and 25°C 1541 I

Ciprofloxacin Physically incompatible with loss of ciprofloxacin 
reported due to pH over 6.0

1924 I

Clindamycin  
phosphate

UP 600 mg SE 600 mg Physically incompatible 101 I

Dexamethasone 
sodium phosphate

30 mg 625 mg D5W Physically compatible and chemically stable for 24 
hr at 4 and 30°C

521 C

Dimenhydrinate SE 50 mg 250 mg D5W Physically compatible 74 C

Dimenhydrinate SE 500 mg SE 1 g D5W Physically incompatible 15 I

Diphenhydramine HCl PD 50 mg SE 500 mg Physically compatible 6 C

Dobutamine HCl LI 1 g SE 1 g D5W, NS Cloudy in 6 hr at 25°C 789 I

Dobutamine HCl LI 1 g ES 2.5 g D5W, NS White precipitate in 12 hr at 21°C 812 I

Dopamine HCl ACC 800 mg SE 500 mg D5W Physically compatible. At 25°C, 10% dopamine 
decomposition occurs in 111 hr

527 C

Doxapram HCl WW Precipitation or gas formation 3220 I

Doxorubicin HCl AD Discolors from red to purple 524 I

Epinephrine HCl PD 4 mg SE 500 mg D5W At 25°C, 10% epinephrine decomposition in 1.2 
hr in light and 3 hr in dark

527 I

Epinephrine HCl 4 mg 500 mg D5W Pink to brown discoloration in 8 to 24 hr at room 
temperature

845 I

Erythromycin  
lactobionate

AB 1 g SE 500 mg Physically compatible. Erythromycin stable for 24 
hr at 25°C

20 C

Esmolol HCl DU 6 g LY 1 g D5W Physically compatible with no loss of either drug in 
24 hr at room temperature under fluorescent light

1358 C

Fat emulsion,  
intravenous

VT 10% ES 1 g Physically compatible for 48 hr at 4°C and room 
temperature

32 C

Fat emulsion,  
intravenous

VT 10% DB 500 mg Lipid coalescence in 24 hr at 25 and 8°C 825 I

Floxacillin sodium BE 20 g ANT 1 g NS Physically compatible for 72 hr at 15 and 30°C 1479 C

Flumazenil RC 20 mg AMR 2 g D5Wb Visually compatible. No flumazenil loss in 24 hr 
at 23°C in fluorescent light. Aminophylline not 
tested

1710 C

Furosemide HO 1 g ANT 1 g NS Physically compatible for 72 hr at 15 and 30°C 1479 C

Heparin sodium 12,000 units 250 mg D5W Physically compatible 74 C

Heparin sodium UP 4000 units SE 1 g D5W Physically compatible 15 C

Hydralazine HCl BP 80 mg BP 1 g D5W Yellow color produced 26 I

Hydrocortisone 
sodium succinate

UP 100 mg 250 mg D5W Physically compatible 74 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Hydrocortisone 
sodium succinate

UP 500 mg SE 1 g D5W Physically compatible 15 C

Hydrocortisone 
sodium succinate

UP 100 mg SE 500 mg Physically compatible 6 C

Hydrocortisone 
sodium succinate

250 mg 625 mg D5W Physically compatible and aminophylline stable for 
24 hr at 4 and 30°C. Total hydrocortisone content 
changed little but substantial ester hydrolysis

521 C

Hydroxyzine HCl RR 250 mg SE 1 g D5W Physically incompatible 15 I

Isoproterenol HCl BN 2 mg SE 500 mg D5W At 25°C, 10% isoproterenol decomposition in 2.2 
to 2.5 hr in light and dark

527 I

Lidocaine HCl AST 2 g SE 500 mg Physically compatible 24 C

Lidocaine HCl AST 2 g AQ 1 g D5W, LR, NS Physically compatible for 24 hr at 25°C 775 C

Meropenem ZEN 1 and 20 g AMR 1 g NS Visually compatible for 4 hr at room temperature 1994 C

Methyldopate HCl MSD 1 g SE 500 mg D5W, D10W, 
D2.5½S, D2.5S, 
D5¼S, D5½S, 
D5S, D10S, 
NS, ½S

Physically compatible 23 C

Methyldopate HCl MSD 1 g SE 500 mg D5W Physically compatible. At 25°C, 10% meth-
yldopate decomposition in 90 hr

527 C

Methylprednisolone 
sodium succinate

UP 40 to 250 
mg

500 mg D5W, NS Clear solution for 24 hr 329 C

Methylprednisolone 
sodium succinate

UP 80 mg 1 g D5W Clear solution for 24 hr 329 C

Methylprednisolone 
sodium succinate

UP 125 mg SE 500 mg Precipitate forms after 6 hr but within 24 hr 6 I

Methylprednisolone 
sodium succinate

UP 250 mg to 
1 g

1 g D5W Precipitate forms 329 I

Methylprednisolone 
sodium succinate

UP 10 to 20 g ~400 mg D5S, D5W, LR Yellow color forms 329 I

Methylprednisolone 
sodium succinate

UP 500 mg and 
2 g

SE 1 g D5W Physically compatible. No aminophylline or 
methylprednisolone alcohol loss in 3 hr at room 
temperature, but 7 to 10% ester hydrolysis

1022 C

Methylprednisolone 
sodium succinate

UP 500 mg and 
2 g

SE 1 g NS Physically compatible. No aminophylline or 
methylprednisolone alcohol loss in 3 hr at room 
temperature, but 12 to 18% ester hydrolysis

1022 C

Midazolam HCl RC 50 mg 720 mg NS Visually compatible for 4 hr 355 C

Midazolam HCl RC 250 mg 720 mg NS Transient precipitate that dissipates 355 ?

Midazolam HCl RC 400 mg 720 mg NS Precipitate forms immediately 355 I

Nafcillin sodium WY 30 g SE 500 mg D5W Nafcillin retained for 24 hr at 25°C 27 C

Nafcillin sodium WY 2 g SE 500 mg D5W 14% nafcillin loss in 24 hr at 25°C 27 I

Nitroglycerin ACC 400 mg IX 1 g D5Wc Physically compatible with 4% nitroglycerin loss 
in 24 hr and 6% loss in 48 hr at 23°C. Aminophyl-
line not tested

929 C

Nitroglycerin ACC 400 mg IX 1 g NSc Physically compatible with no nitroglycerin loss 
in 24 hr and 5% loss in 48 hr at 23°C. Aminophyl-
line not tested

929 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Norepinephrine 
bitartrate

WI 8 mg SE 500 mg D5W 10% norepinephrine loss in 3.6 hr at 25°C 527 I

Penicillin G potassium SQ 1 million 
units

SE 500 mg D5W 44% penicillin loss in 24 hr at 25°C 47 I

Penicillin G potas-
sium

d 900,000 
units

SE 500 mg D5W 22% penicillin loss in 6 hr at 25°C 48 I

Pentazocine lactate WI 300 mg SE 1 g D5W Physically incompatible 15 I

Pentobarbital sodium AB 500 mg 500 mg Physically compatible 3 C

Pentobarbital sodium AB 1 g SE 1 g D5W Physically compatible 15 C

Pentobarbital sodium AB 500 mg SE 500 mg Physically compatible 6 C

Phenobarbital sodium WI 200 mg SE 1 g D5W Physically compatible 15 C

Phenobarbital sodium AB 100 mg SE 500 mg Physically compatible 6 C

Potassium chloride AB 3 g 250 mg D5W Physically compatible 74 C

Potassium chloride AB 40 mEq SE 500 mg Physically compatible 6 C

Prochlorperazine 
edisylate

SKF 100 mg SE 1 g D5W Physically incompatible 15 I

Prochlorperazine 
mesylate

BP 100 mg BP 1 g D5W, NS Precipitates immediately 26 I

Promethazine HCl BP 100 mg BP 1 g D5W, NS Precipitates immediately 26 I

Promethazine HCl WY 250 mg SE 1 g D5W Physically incompatible 15 I

Ranitidine HCl GL 50 mg and 
2 g

ES 500 mg and 
2 g

D5W, NSb Physically compatible. 4% or less ranitidine loss in 
24 hr at room temperature in light. Aminophyl-
line not tested

1361 C

Ranitidine HCl GL 50 mg and 
2 g

ES 0.5 and 2 g D5W, NSb Visually compatible. Little loss of either drug in 48 
hr at room temperature

1802 C

Sodium bicarbonate AB 80 mEq SE 1 g D5W Physically compatible 15 C

Sodium bicarbonate AB 40 mEq SE 500 mg Physically compatible 6 C

Terbutaline sulfate CI 4 mg SE 500 mg D5W Physically compatible. At 25°C, 10% terbutaline 
loss in 44 hr in light

527 C

Vancomycin HCl LI 1 g 250 mg D5W Physically compatible 74 C

Vancomycin HCl LI 5 g SE 1 g D5W Physically incompatible 15 I

Verapamil HCl KN 80 mg SE 1 g D5W, NS Transient precipitate clears rapidly, then clear for 
48 hr

739 ?

Verapamil HCl KN 400 mg SE 1 g D5W Visible turbidity forms immediately. Filtration 
removes all verapamil

1198 I

Verapamil HCl KN 100 mg SE 1 g D5W Visually clear, but precipitate found by micro-
scopic examination. Filtration removes all 
verapamil

1198 I

a Tested in polyolefin containers.

b Tested in PVC containers.

c Tested in glass containers.

d A buffered preparation was specified.

Additive Compatibility (Cont.)
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Drugs in Syringe Compatibility

Aminophylline

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Caffeine citrate 20 mg/1 mL AB 25 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Dimenhydrinate 10 mg/1 mL 50 mg/1 mL Light cloudiness forms immediately 2569 I

Doxapram HCl RB 400 mg/20 mL 250 mg/10 mL Immediate turbidity and precipitation 1177 I

Heparin sodium 2500 units/1 mL 240 mg/10 mL Physically compatible for at least 5 min 1053 C

Metoclopramide HCl RB 10 mg/2 mL ES 80 mg/3.2 mL Physically compatible for 24 hr at 25°C 1167 C

Metoclopramide HCl RB 10 mg/2 mL ES 500 mg/20 mL Physically compatible for 24 hr at 25°C 1167 C

Metoclopramide HCl RB 160 mg/32 mL ES 500 mg/20 mL Physically compatible for 24 hr at 25°C 1167 C

Pantoprazole sodium a 4 mg/1 mL 50 mg/1 mL Clear solution 2574 C

Pentobarbital sodium AB 500 mg/10 mL 500 mg/2 mL Physically compatible 55 C

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Aminophylline

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Allopurinol sodium BW 3 mg/mLb AB 2.5 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa AMR 2.5 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Amiodarone HCl LZ 4 mg/mLc ES 5 mg/mLc Haze forms within 15 min and white precipitate 
forms within 6 hr at 21°C

1032 I

Anidulafungin VIC 0.5 mg/mLa AB 2.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Aztreonam SQ 40 mg/mLa AMR 2.5 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa AB 2.5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Ceftaroline fosamil FOR 2.22 mg/mLd AMR 2.5 mg/mLd Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime GL 40 mg/mLa ES 2 mg/mLa Visually compatible with 4% ceftazidime loss and 9% 
theophylline loss in 2 hr at room temperature

1937 C

Ceftazidime GL 40 mg/mLb ES 2 mg/mLa Visually compatible with 5% ceftazidime loss and 4% 
theophylline loss in 2 hr at room temperature

1937 C

Ciprofloxacin MI 2 mg/mLc AB 2 mg/mLc Fine white crystals form in 20 min in D5W and 2 min 
in NS

1655 I

Cisatracurium besylate GW 0.1 and 2 mg/
mLa 

AB 2.5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cisatracurium besylate GW 5 mg/mLa AB 2.5 mg/mLa Gray subvisible haze forms in 1 hr 2074 I

Cladribine ORT 0.015b  and 
0.5e  mg/mL

AMR 2.5 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Clarithromycin AB 4 mg/mLa EV 2 mg/mLa Needle-like crystals form in 2 hr at 30°C and 4 hr at 
17°C

2174 I

Clonidine HCl BI 18 mcg/mLb NYC 0.9 mg/mLb Visually compatible 2642 C

Dexmedetomidine HCl AB 4 mcg/mLb AB 2.5 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 5 mg/mL AMR 25 mg/mLb Cloudiness forms 1807 I
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Diltiazem HCl MMD 1 mg/mLb AMR 25 mg/mLb Visually compatible 1807 C

Diltiazem HCl MMD 5 mg/mL AMR 2 mg/mLc Visually compatible 1807 C

Dobutamine HCl LI 4 mg/mLc ES 4 mg/mLc Slight precipitate and color change in 1 hr 1316 I

Docetaxel RPR 0.9 mg/mLa AB 2.5 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Doripenem JJ 5 mg/mLa b AMR 2.5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl liposomal SEQ 0.4 mg/mLa AB 2.5 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Enalaprilat MSD 0.05 mg/mLb ES 1 mg/mLa Physically compatible for 24 hr at room temperature 
under fluorescent light

1355 C

Esmolol HCl DCC 10 mg/mLa ES 1 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Etoposide phosphate BR 5 mg/mLa AB 2.5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine MSD 0.2 mg/mLa LY 2.5 mg/mLb Physically compatible for 14 hr 1196 C

Famotidine ME 2 mg/mLa 2.5 mg/mLa Visually compatible for 4 hr at 22°C 1936 C

Fenoldopam mesylate AB 80 mcg/mLb AB 2.5 mg/mLb Haze and microparticulates form immediately. Yellow 
turbidity in 4 hr

2467 I

Filgrastim AMG 30 mcg/mLa AB 2.5 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fluconazole RR 2 mg/mL ES 25 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Fluconazole PF 0.5 and 1.5 
mg/mLc 

AMR 0.8 and 1.5 
mg/mLc 

Visually compatible with no loss of either drug in 3 
hr at 24°C

1626 C

Fludarabine phosphate BX 1 mg/mLa ES 2.5 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Foscarnet sodium AST 24 mg/mL LY 25 mg/mL Physically compatible for 24 hr at room temperature 
under fluorescent light

1335 C

Gallium nitrate FUJ 1 mg/mLb AMR 25 mg/mL Visually compatible for 24 hr at 25°C 1673 C

Gemcitabine HCl LI 10 mg/mLb AB 2.5 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa AB 2.5 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Heparin sodiumf RI 1000 units/Ld SE 25 mg/mL Physically compatible for 4 hr at room temperature 322 C

Hetastarch in lactated elec-
trolyte

AB 6% AMR 2.5 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydralazine HCl SO 1 mg/mLa ES 4 mg/mLa Gross color change in 1 hr 1316 I

Hydralazine HCl SO 1 mg/mLb ES 4 mg/mLb Color change in 1 hr and haze in 3 hr 1316 I

Hydrocortisone sodium 
succinateg 

UP 100 mg/Ld SE 25 mg/mL Physically compatible for 4 hr at room temperature 322 C

Labetalol HCl SC 1 mg/mLa ES 1 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Levofloxacin OMN 5 mg/mLa AMR 25 mg/mL Visually compatible for 4 hr at 24°C 2233 C

Linezolid PHU 2 mg/mL AB 2.5 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Melphalan HCl BW 0.1 mg/mLb AB 2.5 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meropenem ZEN 1 and 50 mg/
mLb 

AMR 25 mg/mL Visually compatible for 4 hr at room temperature 1994 C

Micafungin sodium ASP 1.5 mg/mLb AMR 2.5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Morphine sulfate WY 0.2 mg/mLc ES 4 mg/mLc Physically compatible for 3 hr 1316 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Nicardipine HCl DCC 0.1 mg/mLa ES 1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Ondansetron HCl GL 1 mg/mLb AMR 2.5 mg/mLa Immediate turbidity and precipitation 1365 I

Oritavancin diphosphate TAR 0.8, 1.2, and 2 
mg/mLa 

AMR 1 mg/mLa Haze or precipitate forms immediately 2928 I

Paclitaxel NCI 1.2 mg/mLa AB 2.5 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Pancuronium bromide ES 0.05 mg/mLa AB 1 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Pemetrexed disodium LI 20 mg/mLb AB 2.5 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Piperacillin sodium-tazo-
bactam sodium

LEk 40 mg/mLa j AB 2.5 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Potassium chloride 40 mEq/Le SE 25 mg/mL Physically compatible for 4 hr at room temperature 322 C

Propofol ZENm 10 mg/mL AMR 2.5 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Quinupristin–dalfopristin 2 mg/mLa l 2.5 mg/mL Reported to be incompatible 3230 I

Ranitidine HCl GL 0.5 mg/mL LY 4 mg/mLa Physically compatible for 24 hr 1323 C

Remifentanil HCl GW 0.025 and 
0.25 mg/mLb 

AB 2.5 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb ES 2.5 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Tacrolimus FUJ 1 mg/mLb ES 2 mg/mLa Visually compatible for 24 hr at 25°C 1630 C

Teniposide BR 0.1 mg/mLa AB 2.5 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMh 1 mg/mLb AMR 2.5 mg/mLb Physically compatible for 4 hr at 23°C 1861 C

TNA #218i AB 2.5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #219i AB 2.5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #220i AB 2.5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #221i AB 2.5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #222i AB 2.5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #223i AB 2.5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #224i AB 2.5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #225i AB 2.5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #226i AB 2.5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TPN #189i DB 1 mg/mLb Visually compatible for 24 hr at 22°C 1767 C

TPN #203i AMR 5 and 25 mg/
mL

White precipitate forms immediately 1974 I

TPN #204i AMR 5 and 25 mg/
mL

White precipitate forms immediately 1974 I

TPN #212i AB 2.5 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

TPN #213i AB 2.5 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

TPN #214i AB 2.5 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

TPN #215i AB 2.5 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vecuronium bromide OR 0.1 mg/mLa AB 1 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Vinorelbine tartrate BW 1 mg/mLb AB 2.5 mg/mLb Visible haze with large particles in 1 hr 1558 I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Tested in dextrose 5%, sodium chloride 0.9%, and Ringer's injection, lactated.

e Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

f Tested in combination with hydrocortisone sodium succinate (Upjohn) 100 mg/L.

g Tested in combination with heparin sodium (Riker) 1000 units/L.

h Lyophilized formulation tested.

i Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

j Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

k Test performed using the formulation WITHOUT edetate disodium.

l Quinupristin and dalfopristin components combined.

m Test performed using the formulation WITH edetate disodium.

Selected Revisions January 31, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Amiodarone Hydrochloride
AHFS 24:04.04.20

Products
Amiodarone hydrochloride 50 mg/mL is available in 3-, 9-, and 
18-mL vials. Each mL also contains polysorbate 80 100 mg, and 
benzyl alcohol 20.2 mg in water for injection.1(5/08) 

pH
The pH is reported to be 4.08.1053 

Administration
Amiodarone hydrochloride is a concentrate that is administered 
by intravenous infusion after dilution in a compatible diluent.3279 
Intravenous infusion at concentrations of 1 to 6 mg/mL is 
performed using a volumetric pump and a dedicated central 
venous catheter, when possible, with an inline filter; concen-
trations greater than 2 mg/mL require a central venous cath-
eter.3279 The injection contains polysorbate 80, a surface active 
agent that alters drop size. The drop size reduction may lead to 
substantial underdosage if a drop counter infusion set is used. 
Consequently, the drug must be delivered with a volumetric 
infusion pump.1(5/08) 1445 

Stability
Amiodarone hydrochloride should be stored at room 
temperature and protected from light and excessive heat. 
Light protection is not necessary during administration,1(5/08) 
but exposure to direct sunlight should be avoided.2258 It is 
recommended that amiodarone hydrochloride be added 
only to dextrose 5%.1(5/08) Information on the drug’s compat-
ibility in sodium chloride 0.9% has been conflicting.1443 1031 
Solutions containing less than 0.6 mg/mL of amiodarone 
hydrochloride in dextrose 5% are unstable and should not 
be used.1442 

Precipitation
Amiodarone hydrochloride may precipitate when diluted. 
Studies found little or no precipitation when the formulation 
was diluted to very small or very large concentrations. In the 
middle range, however, at concentrations between 45 mg/
mL (90% amiodarone hydrochloride formulation) and about 
0.0025 mg/mL in phosphate buffer (pH 7.4), the drug concen-
tration exceeds the solubility of amiodarone hydrochloride 
in the mixture. Precipitation may occur immediately or on 
standing. Such precipitation may occur when the drug enters 
the bloodstream, contributing to the phlebitis associated with 
amiodarone hydrochloride.1818 1819 

The aqueous solubility of amiodarone hydrochloride is not 
substantially altered over the pH range of 1.5 to 7.5,925 but 
precipitation may occur in alkaline media.791 1032 

Amiodarone hydrochloride (Wyeth-Ayerst) 1.2 mg/mL in 
250 mL of dextrose 5% has been reported to develop cloudi-
ness upon standing when prepared in glass evacuated bottles 
(Abbott). The precipitation was attributed to the acetate buffers 
present in the small amount of residual fluid left in evacuated 
bottles from steam sterilization.1982 

Syringes
Amiodarone hydrochloride (Sanofi) 600 mg/24 mL in dextrose 
5% in a 50-mL polypropylene syringe (BD) was physically stable 
for 48 hours at room temperature.3545 

Sorption
At concentrations of 1 to 6 mg/mL in dextrose 5% in poly-
olefin or glass containers, amiodarone hydrochloride is physi-
cally compatible, with no loss in 24 hours. In PVC containers, 
however, the amiodarone hydrochloride loss due to sorption 
occurs; acceptable potency (less than 10% loss) exists for 2 
hours. Consequently, the manufacturer recommends that all 
infusions longer than 2 hours be made in glass or polyolefin 
containers only.1(5/08) 

Similarly, amiodarone hydrochloride is lost due to sorption 
to PVC infusion sets.1(5/08) 1443 However, the manufacturer states 
that these losses are accounted for by the recommended dosage 
schedule. Consequently, PVC sets should be used with this drug, 
but the recommended infusion regimen must be followed.1(5/08) 

Amiodarone hydrochloride 1 mg/mL in dextrose 5% in VISIV 
polyolefin bags was tested for 24 hours at room temperature 
near 23°C. Little or no loss due to sorption was found within the 
24-hour study period.2660 

Plasticizer Leaching
Amiodarone hydrochloride leaches diethylhexyl phthalate 
(DEHP) plasticizer from PVC tubing. The degree of plasticizer 
leaching depends on the concentration and rate of adminis-
tration. Higher concentrations and slower administration rates 
leach more plasticizer.1(5/08) 

Filtration
Amiodarone hydrochloride (Labaz) 0.6 mg/mL in dextrose 5% 
and sodium chloride 0.9% was filtered through a 0.22-μm cellu-
lose ester membrane filter (Ivex-HP, Millipore) over 6 hours. No 
significant drug loss due to binding to the filter was noted.1034 

DOI: 10.37573/9781585286850.018
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Compatibility Information
Solution Compatibility

Amiodarone HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% MGa LZ 1.8 g Physically compatible. Little loss in 24 hr at 24°C in light 1031 C

Dextrose 5% TRb LZ 0.6 g 25% loss in 24 hr at room temperature 1443 I

Dextrose 5% TRc LZ 0.6 g Physically compatible with little drug loss in 5 days at room 
temperature

1443 C

Dextrose 5% BAd WY 2 g Visually compatible with no loss at 5°C and 3% loss at 25°C 
in 32 days

2110 C

Dextrose 5% HOSe BED 1 g Less than 3% loss in 24 hr 2660 C

Sodium chloride 0.9% MGa LZ 1.8 g Physically compatible. Little loss in 24 hr at 24°C in light 1031 C

Sodium chloride 0.9% TRc LZ 0.6 g Incompatible in 24 hr at room temperature 1443 I

Sodium chloride 0.9% BAd WY 2 g Visually compatible with no loss at 5°C and 3% loss at 25°C 
in 32 days

2110 C

Sodium chloride 0.9% MYRc EBE 0.84 g 5% loss in 6 hr at room temperature 2258 ?

a Tested in polyolefin containers.

b Tested in PVC containers.

c Tested in glass containers.

d Tested in amber glass containers.

e Tested in VISIV polyolefin containers.

Additive Compatibility

Amiodarone HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Dobutamine HCl LI 1 g LZ 2.5 g D5W, NS Physically compatible for 24 hr at 21°C 812 C

Floxacillin sodium BE 20 g LZ 4 g D5W Precipitates immediately 1479 I

Furosemide ES 200 mg LZ 1.8 g D5W, NSa Physically compatible. 8% or less 
amiodarone loss in 24 hr at 24°C in light

1031 C

Furosemide HO 1 g LZ 4 g D5W Haze in 5 hr and precipitate in 24 to 72 hr 
at 30°C. No changes at 15°C

1479 I

Lidocaine HCl AB 4 g LZ 1.8 g D5W, NSa Physically compatible. 9% or less 
amiodarone loss in 24 hr at 24°C in light

1031 C

Potassium chloride AB 40 mEq LZ 1.8 g D5W, NSa Physically compatible. No amiodarone 
loss in 24 hr at 24°C in light

1031 C

Procainamide HCl SQ 4 g LZ 1.8 g D5W, NSa Physically compatible. 5% or less 
amiodarone loss in 24 hr at 24°C in light

1031 C

Quinidine gluconate LI 1 g LZ 1.8 g D5Wb Milky precipitation. 13% amiodarone loss 
in 6 hr and 23% in 24 hr at 24°C in light

1031 I

Quinidine gluconate LI 1 g LZ 1.8 g D5Wc Milky precipitation. No amiodarone loss 
in 24 hr at 24°C in light

1031 I

Quinidine gluconate LI 1 g LZ 1.8 g NSb Physically compatible. 13% amiodarone 
loss in 24 hr at 24°C in light

1031 I
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Quinidine gluconate LI 1 g LZ 1.8 g NSc Physically compatible. No amiodarone 
loss in 24 hr at 24°C in light

1031 C

Verapamil HCl KN 50 mg LZ 1.8 g D5W, NSa Physically compatible. 8% or less 
amiodarone loss in 24 hr at 24°C in light

1031 C

a Tested in both polyolefin and PVC containers.

b Tested in PVC containers.

c Tested in polyolefin containers.

Drugs in Syringe Compatibility

Amiodarone HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Heparin sodium 2500 units/1 mL LZ 150 mg/3 mL Turbidity or precipitate forms within 5 min 1053 I

Pantoprazole sodium a 4 mg/1 mL 50 mg/1 mL Precipitates 2574 I

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Amiodarone HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amikacin sulfate BR 5 mg/mLc LZ 4 mg/mLc Physically compatible for 4 hr at room 
temperature

1444 C

Aminophylline ES 5 mg/mLc LZ 4 mg/mLc Haze forms within 15 min and white 
precipitate forms within 6 hr at 21°C

1032 I

Amoxicillin sodium–clavu-
lanic acid

GSK 10 mg/mLg SAN 12.5 mg/mL Turbidity appeared immediately 2727 I

Amphotericin B BMS 0.5 mg/mLa WY 6 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Ampicillin sodium–
sulbactam sodium

PF 20 mg/mLb h WY 6 mg/mLa Immediate opaque white turbidity 2352 I

Argatroban SKB 1 mg/mLa NVP 1.8 mg/mLa Trace precipitate forms immediately 2572 I

Atracurium besylate BA 5 mg/mLa WY 6 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Atropine sulfate AB 0.4 mg/mL WY 6 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Bivalirudin TMC 5 mg/mLa WAY 4 mg/mLa Measured haze increases immediately 2373 I

Calcium chloride APP 10 mg/mLa WY 6 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Calcium chloride APP 100 mg/mL WY 6 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Calcium gluconate AMR 10 mg/mLa WY 6 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Cangrelor tetrasodium TMC 1 mg/mLb 4 mg/mLb Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.7 mg/mLb SIC 4 mg/mLb Physically compatible for 4 hr at room 
temperature

2758 C

Cefazolin sodium LI 20 mg/mLa LZ 4 mg/mLa Precipitate forms 1444 I

Cefazolin sodium LI 20 mg/mLb LZ 4 mg/mLb Physically compatible for 4 hr at room 
temperature

1444 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ceftaroline fosamil FOR 2.22 mg/mLa b f SIC 4 mg/mLa b f Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime GW 40 mg/mLa WY 6 mg/mLa Immediate opaque white turbidity 2352 I

Ceftolozane sulfate–tazo-
bactam sodium

CUB 10 mg/mLc l APP 2 mg/mLc Physically compatible for 2 hr 3262 C

Ceftriaxone sodium RC 20 mg/mLa WY 6 mg/mLa Turned yellow in 24 hr at 22°C, but 
considered normal for cephalosporins

2352 C

Cefuroxime sodium BA 30 mg/mLa WY 6 mg/mLa Turned yellow in 24 hr at 22°C, but 
considered normal for cephalosporins

2352 C

Ciprofloxacin BAY 2 mg/mLa WY 6 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Clarithromycin AB 4 mg/mLa SW 3 mg/mLa Visually compatible for 72 hr at both 30 
and 17°C

2174 C

Clevidipine butyrate CHS 0.5 mg/mL 4 mg/mLm Physically incompatible 3334 I

Clindamycin phosphate UP 6 mg/mLc LZ 4 mg/mLc Physically compatible for 4 hr at room 
temperature

1444 C

Cloxacillin sodium SMX 100 mg/mL SZ 50 mg/mL Physically compatible for up to 4 hr at 
room temperature

3245 C

Dexmedetomidine HCl AB 4 mcg/mLb WAY 4 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Digoxin ES 0.25 mg/mL WY 6 mg/mLa Immediate opaque white turbidity 2352 I

Dobutamine HCl LI 2 mg/mLc LZ 4 mg/mLc Physically compatible for 24 hr at 21°C 1032 C

Dopamine HCl ES 1.6 mg/mLc LZ 4 mg/mLc Physically compatible for 24 hr at 21°C 1032 C

Doripenem JJ 5 mg/mLa b BED 4 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxycycline hyclate ACC 0.25 mg/mLc LZ 4 mg/mLc Physically compatible for 4 hr at room 
temperature

1444 C

Epinephrine HCl AMR 1 mg/mL WY 6 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Eptifibatide KEY 0.75 mg/mL WY 6 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Eptifibatide KEY 2 mg/mL WY 6 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Eravacycline dihydrochlo-
ride

TET 0.6 mg/mLb MYL 2 mg/mLb Measured turbidity increased immedi-
ately

3532 I

Erythromycin lactobionate AB 2 mg/mLc LZ 4 mg/mLc Physically compatible for 4 hr at room 
temperature

1444 C

Esmolol HCl DU 40 mg/mLa WY 4.8 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Famotidine ME 10 mg/mL WY 6 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Fenoldopam mesylate AB 80 mcg/mLb WAY 4 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate BA 50 mcg/mL WY 6 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Fluconazole PF 2 mg/mLb WY 6 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Furosemide AMR 1 mg/mLa WY 6 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Furosemide AMR 10 mg/mL WY 6 mg/mLa Immediate opaque white turbidity 2352 I

Gentamicin sulfate LY 0.8 mg/mLc LZ 4 mg/mLc Physically compatible for 4 hr at room 
temperature

1444 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Gentamicin sulfate APP 5 mg/mLa WY 6 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Heparin sodium 300 units/mLb White precipitate forms upon sequential 
administration

791 I

Hetastarch in lactated elec-
trolyte

AB 6% WAY 4 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Imipenem–cilastatin 
sodium

ME 5 mg/mLa j WY 6 mg/mLa Immediate haze. Becomes yellow in 24 hr 2352 I

Insulin, regular LI 1 unit/mLa WY 4.8 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Isavuconazonium sulfate ASP 1.5 mg/mLc APP 2 mg/mLc Physically compatible for 2 hr 3263 C

Isoproterenol HCl ES 4 mcg/mLc LZ 4 mg/mLc Physically compatible for 24 hr at 21°C 1032 C

Labetalol HCl GL 5 mg/mL WY 4.8 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Labetalol HCl BED 5 mg/mL WY 6 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Letermovir ME Physically incompatible 3398 I

Lidocaine HCl AST 8 mg/mLc LZ 4 mg/mLc Physically compatible for 24 hr at 21°C 1032 C

Lorazepam WY 1 mg/mLa WY 6 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Magnesium sulfate APP 500 mg/mL WY 6 mg/mLa Immediate opaque white turbidity 
becoming thick precipitate in 24 hr at 
22°C

2352 I

Magnesium sulfate APP 20 mg/mLa WY 6 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Meropenem 50 mg/mL SZ 50 mg/mL Solution became opaque within 1 hr 3538 I

Meropenem–vaborbactam TMC 8 mg/mLb n APP 2 mg/mLb Measured turbidity increases immedi-
ately. pH increased by >3 units within 
3 hr

3380 I

Methylprednisolone 
sodium succinate

PHU 125 mg/mL WY 6 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Metoprolol tartrate BED 1 mg/mL BIO 1.8 mg/mLa Visually compatible for 24 hr at 19°C 2795 C

Micafungin sodium ASP 1.5 mg/mLb BA 4 mg/mLb Gross milky white precipitate forms 2683 I

Midazolam HCl RC 1 mg/mLa WY 4.8 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Midazolam HCl RC 1 mg/mLa WY 6 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Milrinone lactate SAN 0.4 mg/mLa WY 6 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Morphine sulfate SX 1 mg/mLa WY 4.8 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Morphine sulfate WY 1 mg/mLa WY 6 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Morphine sulfate WY 10 mg/mL WY 6 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Nesiritide SCI 50 mcg/mLa b 50 mg/mL Physically compatible for 4 hr 2625 C

Nitroglycerin AB 0.24 mg/mLc LZ 4 mg/mLc Physically compatible for 24 hr at 21°C 1032 C

Norepinephrine bitartrate BN 64 mcg/mLc LZ 4 mg/mLc Physically compatible for 24 hr at 21°C 1032 C

Penicillin G potassium PF 100,000 units/
mLc 

LZ 4 mg/mLc Physically compatible for 4 hr at room 
temperature

1444 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Phentolamine mesylate CI 0.04 mg/mLc LZ 4 mg/mLc Physically compatible for 24 hr at 21°C 
under fluorescent light

1032 C

Phenylephrine HCl WI 0.04 mg/mLc LZ 4 mg/mLc Physically compatible for 24 hr at 21°C 1032 C

Piperacillin sodium–tazo-
bactam sodium

LEe 60 mg/mLa i WY 6 mg/mLa White haze in 24 hr at 22°C 2352 I

Plazomicin sulfate ACH 24 mg/mLc MYL 2 mg/mLc Measured turbidity increases immedi-
ately; pH increased by >1 unit within 30 
min

3432 I

Potassium chloride AB 0.04 mEq/mLc LZ 4 mg/mLc Physically compatible for 24 hr at 21°C 1032 C

Potassium phosphates APP 0.12 mmol/mLa WY 6 mg/mLa Immediate white cloudiness 2352 I

Procainamide HCl AHP 8 mg/mLc LZ 4 mg/mLc Physically compatible for 24 hr at 21°C 1032 C

Sodium bicarbonate AB 1 mEq/mL WY 3 mg/mLa Precipitate forms immediately 1851 I

Sodium bicarbonate AB 1 mEq/mL WY 6 mg/mLa Translucent haze in 1 hr 2352 I

Sodium nitroprusside BA 0.4 mg/mLa WY 6 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Sodium nitroprusside RC 0.3 mg/mLa WAY 1.5 mg/mLa Cloudy precipitate forms within 4 hr at 
24°C protected from light

2357 I

Sodium nitroprusside RC 1.2 and 3 mg/
mLa 

WAY 1.5 mg/mLa Cloudy precipitate forms immediately 2357 I

Sodium nitroprusside RC 0.3 mg/mLa WAY 6 and 15 mg/
mLa 

Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Sodium nitroprusside RC 1.2 and 3 mg/
mLa 

WAY 6 and 15 mg/
mLa 

Cloudy precipitate forms immediately 2357 I

Sodium phosphates APP 0.12 mmol/mLa WY 6 mg/mLa Immediate white cloudiness 2352 I

Sugammadex sodium 100 mg/mL k 50 mg/mL Precipitates immediately 3112 I

Tedizolid phosphate CUB 0.8 mg/mLb APP 2 mg/mLb Physically compatible for 2 hr 3244 C

Tirofiban HCl ME 0.25 mg/mLa WY 6 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Tobramycin sulfate LI 0.8 mg/mLc LZ 4 mg/mLc Physically compatible for 4 hr at room 
temperature

1444 C

Tobramycin sulfate LI 5 mg/mLa WY 6 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Vancomycin HCl LI 5 mg/mLc LZ 4 mg/mLc Physically compatible for 4 hr at room 
temperature

1444 C

Vancomycin HCl APP 4 mg/mLa WY 6 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Vancomycin HCl APP 10 mg/mLa WY 6 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Vasopressin AMR 0.2 unit/mLb WY 6 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vasopressin AMR 2 and 4 units/
mLb 

WY 1.5 mg/mLa Physically compatible with vasopressin 
pushed through a Y-site over 5 sec

2478 C

Vecuronium bromide OR 1 mg/mLa WY 6 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Given over three minutes via a Y-site into a running infusion solution of heparin sodium in sodium chloride 0.9%.

e Test performed using the formulation WITHOUT edetate disodium.

f Tested in Ringer’s injection, lactated.

g Amoxicillin sodium component. Amoxicillin sodium in a 5:1 fixed-ratio concentration with clavulanic acid.

h Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

i Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

j Not specified whether concentration refers to single component or combined components.

k Salt not specified.

l Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

m Tested in sterile water for injection.

n Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

Selected Revisions May 1, 2020. © Copyright, October 1992. 
American Society of Health-System Pharmacists, Inc.
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Amisulpride
AHFS 56:22.92

Products
Amisulpride is available in single-dose vials containing 5 mg of 
the drug.3548 Each mL of solution contains amisulpride 2.5 mg, 
citric acid monohydrate 9.35 mg, sodium chloride 1.8 mg, and 
trisodium citrate dihydrate 16.32 mg in water for injection.3548 
Hydrochloric acid and sodium hydroxide also may have been 
added to adjust the pH.3548 

pH
The pH of amisulpride 2.5-mg/mL injection solution ranges from 
4.75 to 5.25.3548 

Osmolality
The osmolality of amisulpride 2.5-mg/mL injection solution 
ranges from 250 to 330 mOsmol/kg.3548 

Trade Name(s)
Barhemsys

Administration
Amisulpride is administered as an intravenous injection over 1 to 
2 minutes.3548 Dilution of the injection solution prior to admin-
istration is not required.3548 The intravenous line used to admin-
ister amisulpride may be flushed with either dextrose 5% or 
sodium chloride 0.9% prior to and following administration of 
the drug.3548 

Stability
Amisulpride injection is a clear, colorless solution.3548 Intact vials 
should be stored at controlled room temperature in the original 
carton to protect from light.3548 Amisulpride should be admin-
istered within 12 hours after removal from the original carton 
since the drug is subject to photodegradation.3548 

Compatibility Information
Solution Compatibility

Amisulpride

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% ACA Stated to be physically and chemically compatible 3548 C

Sodium chloride 0.9% ACA Stated to be physically and chemically compatible 3548 C

© Copyright, July 2020. American Society of Health-System 
Pharmacists, Inc.
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Ammonium Chloride
AHFS 40:04

Products
Ammonium chloride additive solution is available in 20-mL 
vials containing 5.35 g of ammonium chloride, which provides 
100 mEq (5 mEq/mL) of NH4

+ and Cl⁻ ions. The solution also 
contains 2 mg/mL of disodium edetate as a stabilizer and hydro-
chloric acid to adjust the pH. The additive solution is intended to 
be used only after further dilution in a larger volume of sodium 
chloride 0.9% injection.1(8/06) 

One gram of ammonium chloride contains 18.7 mEq each of 
ammonium and chloride ions.4 

pH
About 4.4 with a range of 4 to 6.1(8/06) 

Osmolarity
10 mOsm/mL (calculated).1(8/06) 

Administration
Ammonium chloride injection is a concentrate that is generally 
administered by slow intravenous infusion after dilution of one 
or two vials (100 to 200 mEq) in 500 to 1000 mL of sodium chlo-
ride 0.9% injection. The infusion rate in adults of the diluted 
solution should not exceed 5 mL/min.1(8/06) 

Stability
Store at controlled room temperature and protect from freezing. 
Highly concentrated solutions of ammonium chloride may crys-
tallize when exposed to low temperatures. If such crystalliza-
tion does occur, warming to room temperature in a water bath 
is recommended.1(8/06) 4 

Ammonium chloride is stated to be incompatible with alka-
lies and their carbonates.4 

Compatibility Information
Solution Compatibility

Ammonium chloride

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in half-strength Ringer’s injection AB AB 400 mEq Physically compatible 3 C

Dextrose 5% in Ringer’s injection AB AB 400 mEq Physically compatible 3 C

Dextrose 2.5% in Ringer’s injection, lactated AB AB 400 mEq Physically compatible 3 C

Dextrose 5% in half-strength Ringer’s injection, 
lactated

AB AB 400 mEq Physically compatible 3 C

Dextrose 5% in Ringer’s injection, lactated AB AB 400 mEq Physically compatible 3 C

Dextrose 10% in Ringer’s injection, lactated AB AB 400 mEq Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.45% AB AB 400 mEq Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.9% AB AB 400 mEq Physically compatible 3 C

Dextrose 5% in sodium chloride 0.225% AB AB 400 mEq Physically compatible 3 C

Dextrose 5% in sodium chloride 0.45% AB AB 400 mEq Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% AB AB 400 mEq Physically compatible 3 C

Dextrose 10% in sodium chloride 0.9% AB AB 400 mEq Physically compatible 3 C

Dextrose 2.5% AB AB 400 mEq Physically compatible 3 C

Dextrose 5% AB AB 400 mEq Physically compatible 3 C

Dextrose 10% AB AB 400 mEq Physically compatible 3 C

Ionosol B in dextrose 5% AB AB 400 mEq Physically compatible 3 C

Ionosol MB in dextrose 5% AB AB 400 mEq Physically compatible 3 C

Ringer’s injection AB AB 400 mEq Physically compatible 3 C

DOI: 10.37573/9781585286850.020
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Ringer’s injection, lactated AB AB 400 mEq Physically compatible 3 C

Sodium chloride 0.45% AB AB 400 mEq Physically compatible 3 C

Sodium chloride 0.9% AB AB 400 mEq Physically compatible 3 C

Sodium lactate 1⁄6 M AB AB 400 mEq Physically compatible 3 C

Additive Compatibility

Ammonium chloride

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Dimenhydrinate SE 500 mg AB 20 g D5W Physically compatible 15 C

Selected Revisions January 8, 2015. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Amoxicillin Sodium
AHFS 8:12.16.08

Products
Amoxicillin sodium is available as a powder in vials containing 
the equivalent of amoxicillin 250 mg, 500 mg, and 1 g.3553 3554 3555 

For intravenous injection, the 250-mg, 500-mg, and 1-g 
vials may be reconstituted with 5, 10, and 20 mL, respectively, 
of sterile water for injection when the dose reflects the entire 
contents of a vial and the entire vial contents are subsequently 
withdrawn.3553 3554 3555  One manufacturer states that 500-mg 
and 1-g vials also may be reconstituted with 5 mL of sterile water 
for injection when the dose reflects the entire contents of the vial 
and the entire vial contents are subsequently withdrawn.3555 

Alternatively, the 250-mg vials may be reconstituted with 
4.8 mL of sterile water for injection to yield a 50-mg/mL solu-
tion, the 500-mg vials may be reconstituted with 4.6 mL of 
sterile water for injection to yield a 100-mg/mL solution, and 
the 1-g vials may be reconstituted with 4.2 mL of sterile water 
for injection to yield a 200-mg/mL solution.3555  This allows for 
calculation of the volume required for a dose when only the 
partial contents of the vial are intended.3555 

For intravenous infusion, the reconstituted drug should be added 
to a compatible intravenous infusion solution (e.g., using a minibag 
or an in-line burette).3553 3554 3555  (See Solution Compatibility.)

For intramuscular injection, 250-mg vials should be reconsti-
tuted with 2 mL of sterile water for injection 3555  and 500-mg vials 
should be reconstituted with 23555  or 2.5 mL of sterile water for 
injection.3553  Lidocaine hydrochloride (e.g., 1%) or procaine hydro-
chloride 0.5% injection solution (no longer commercially available 
in the US) may be used in place of sterile water for injection for 
reconstitution of the drug for intramuscular administration.3553 3555  
Vials containing 1 g of amoxicillin should be reconstituted with 4 
mL of sterile water for injection3555  or 2.5 mL of lidocaine hydro-
chloride injection solution for administration by intramuscular 
injection.3554 

Final volumes of reconstituted amoxicillin sodium for 

intramuscular injection

Vial Size Volume of Diluent Final Volume

250 mg 2 mL 2.2 mL

500 mg 2 mL 2.4 mL

500 mg 2.5 mL 2.9 mL

1 g 2.5 mL 3.3 mL

1 g 4 mL 4.8 mL

Sodium Content
Sodium content in amoxicillin sodium vials varies;3553 3554 3555  
specific product labeling should be consulted for additional 
formulation details.

Trade Name(s)
Amoxil, Clamoxyl, Ibiamox

Administration
Amoxicillin sodium may be administered by slow direct intra-
venous injection over 3 to 4 minutes, intermittent intravenous 
infusion over 20 to 30 or 30 to 60 minutes, or intramuscular 
injection.3553 3554 3555  Intramuscular administration should be 
considered only when the intravenous route is not possible or is 
less appropriate for the patient.3553 3554 

Stability
Intact vials of amoxicillin sodium should be stored at or below 
25°C;3553 3554 3555  at least one manufacturer states the vials 
should be protected from light.3555  After reconstitution with 
sterile water for injection, a transient pink color or slight opal-
escence may appear.3553 3554 3555  Reconstituted solutions are 
normally colorless or a pale straw color.3553 3554 3555  The recon-
stituted solution for intramuscular administration should be 
administered immediately3553 3554 or within 1 hour3555  after 
reconstitution. The reconstituted solution for direct intrave-
nous injection should be administered within 20 minutes3553 3554  
or 1 hour3555  after reconstitution. For intravenous infusion, the 
reconstituted solution should be added to the infusion solution 
without delay3553 3554  and should be used immediately3553 3554  
(e.g., within 1 hour3555), though manufacturers provide stability 
data for the drug in various infusion solutions.3553 3554 3555  (See 
Solution Compatibility.)

Concentration Effects
Degradation of amoxicillin is concentration dependent; the 
higher the concentration, the less stable the drug.3556 

Amoxicillin sodium prepared at an amoxicillin concentration 
of 50 mg/mL is substantially less stable in all infusion solutions 
than at lower concentrations of 10 or 20 mg/mL.1469 

Amoxicillin sodium prepared at an amoxicillin concentra-
tion of 125 mg/mL in sterile water for injection in Infusor elas-
tomeric pumps (Baxter) demonstrated greater than 10% loss 
within about 1 hour at 24 to 26°C.3556  Amoxicillin sodium 
prepared at an amoxicillin concentration of 50 mg/mL in sterile 
water for injection in FOLfusor elastomeric pumps (Baxter) 
demonstrated greater than 10% loss within about 5 hours at 
24 to 26°C.3556 

Temperature Effects
Degradation of amoxicillin also is temperature dependent; the 
higher the temperature, the less stable the drug.3556  The rate 
of degradation of amoxicillin sodium prepared at an amoxi-
cillin concentration of 125 mg/mL in sterile water for injection 
in Infusor elastomeric pumps (Baxter) was 1.92 and 3.29% per 
hour at 5 and 37°C, respectively.3556 

DOI: 10.37573/9781585286850.021
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Freezing Solutions
Amoxicillin sodium prepared at an amoxicillin concentration 
of 10 mg/mL in sterile water for injection was unstable when 
stored frozen at 0 and −20°C but was stable for 13 days when 
stored below −30°C. Amoxicillin sodium prepared at an amox-
icillin concentration of 10 mg/mL in sterile water for injection 
was stable for only 2 days at 0°C in the unfrozen state.1470 

Amoxicillin sodium prepared at an amoxicillin concentra-
tion of 10 mg/mL in sodium chloride 0.9% was stable for 10.5 
days at 0°C (unfrozen) and for 14 hours when frozen at −19°C; 
in dextrose 5%, the comparative times were 12.5 and 8.4 hours, 
respectively.1471 

The processes of freezing and thawing increase the degra-
dation rate of amoxicillin sodium prepared at an amoxicillin 
concentration of 10 mg/mL in sodium chloride 0.9% in polyvinyl 
chloride (PVC) bags (Travenol). Freezing and thawing (natural 
or microwave) could account for a 5 to 10% loss of amoxicillin; 
the losses will be affected by the time to reach the equilibrium 
frozen temperature.1472 

Elastomeric Reservoir Pumps
Amoxicillin sodium (Panpharma) prepared at an amoxicillin 
concentration of 25 mg/mL in equal volumes of sterile water for 
injection and sodium chloride 0.9% (Braun) in Accufuser elasto-
meric pumps (Wym) was stable for 12 hours at 18 to 26°C and 
24 hours at 4 to 8°C.3556 

Sorption
Amoxicillin sodium was shown not to exhibit sorption to PVC 
bags and tubing, polyethylene tubing, Silastic tubing, polypro-
pylene syringes, and trilayer bags of polyethylene, polyamide, 
and polypropylene.536 606 1918 

Filtration
Amoxicillin sodium prepared at an amoxicillin concentration of 
1.98 mg/mL in sodium chloride 0.9% did not exhibit significant 
drug loss due to sorption to a 0.22-μm cellulose ester membrane 
filter (Ivex-HP, Millipore).1034 

Compatibility Information
Solution Compatibility

Amoxicillin sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% GSK 10 g Unstable after 20 min at 20°C 3553, 3554 I

Dextrose 5% DGL Unstable after 1 hr at room temperature 3555 I

Dextrose 5% 1 g 9% loss in 4 hr and 34% loss in 24 hr at room temperature 768 I

Dextrose 5% 10, 20, 50 g 14 and 18% losses in 3 hr at 10 and 20 g/L, respectively, and 
14% loss in 1.5 hr at 50 g/L at 25°C

1469 I

Sodium chloride 0.9% GSK 10 g Complete administration within 4 hr at 20°C 3553, 3554 C

Sodium chloride 0.9% DGL Stable for 6 hr at room temperature 3555 C

Sodium chloride 0.9% 1 g 10% loss in 24 hr at room temperature 768 C

Sodium chloride 0.9% 10, 20, 50 g 3 and 7% losses in 6 hr at 10 and 20 g/L, respectively, and 12% 
loss in 4 hr at 50 g/L at 25°C

1469 I

Sodium chloride 0.9% TR 10 g Less than 3% loss in 24 hr at 0°C 1472 C

Sodium chloride 0.9% with 
potassium chloride 0.3%

10, 20, 50 g 4 and 9% losses in 8 hr at 10 and 20 g/L, respectively, and 9% 
loss in 3 hr at 50 g/L at 25°C

1469 I

Sodium lactate 1⁄6 M 10, 20, 50 g 10% loss in 6 hr at 10 and 20 g/L and 14% loss in 4 hr at 50 g/L 
at 25°C

1469 I

a Tested in PVC containers.

Additive Compatibility

Amoxicillin sodium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Ciprofloxacin 2 g 10 g a Precipitates immediately 1473 I

Dextran 40 10% 10, 20, 50 g D5W 9, 12, and 12% amoxicillin loss at 10, 20, 
and 50 g/L, respectively, in 1 hr at 25°C

1469 I
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Dextran 40 10% 10, 20, 50 g NS 12, 14, and 20% amoxicillin loss at 10, 20, 
and 50 g/L, respectively, in 3 hr at 25°C

1469 I

Imipenem–cilastatin 
sodium

GSK 4b  g MSD 8 g NS Blue discoloration formed in 2 hr. Amoxi-
cillin and imipenem losses of 40 and 72%, 
respectively, in 12 hr

2800 I

Midazolam HCl RC 50 and 250 mg BE 10 g NS Transient precipitate 355 ?

Midazolam HCl RC 400 mg BE 10 g NS Precipitate forms immediately 355 I

Sodium bicarbonate 2.74% 10, 20, 50 g 9% amoxicillin loss in 6 and 4 hr at 10 and 
20 g/L, respectively, and 15% loss in 4 hr at 
50 g/L at 25°C

1469 I

Sodium bicarbonate 8.4% 10, 20, 50 g 10 and 13% amoxicillin loss in 4 hr at  
10 and 20 g/L, respectively, and 17% loss in 
3 hr at 50 g/L at 25°C

1469 I

a Amoxicillin sodium added to ciprofloxacin solution.

b Imipenem component. Imipenem in a 1:1 fixed-ratio concentration with cilastatin.

Y-Site Injection Compatibility (1:1 Mixture)

Amoxicillin sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Defibrotide sodium JAZ 8 mg/mLa PAN 40 mg/mLa Visually compatible for 4 hr at room temperature 3149 C

Lorazepam WY 0.33 mg/mLa SKB 50 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Midazolam HCl RC 5 mg/mL SKB 50 mg/mL White precipitate forms immediately 1855 I

TPN #189b 50 mg/mLa Visually compatible for 24 hr at 22°C 1767 C

a Tested in sodium chloride 0.9%.

b Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

Additive Compatibility (Cont.)

Additional Compatibility Information
Infusion Solutions
One manufacturer states that satisfactory concentrations of 
the drug are retained when administration of amoxicillin sodium 
(Amoxil, GlaxoSmithKline) prepared at an amoxicillin concentration 
of 10 g/L in sterile water for injection and compound sodium chlo-
ride (Ringer’s solution) is completed within 6 and 2 hours, respec-
tively, at 20°C.3553 3554  Dilutions of the drug in compound sodium 
lactate (Hartmann’s solution) and in dextrose 4% in sodium chlo-
ride 0.18% are unstable after 30 minutes at 20°C.3553 3554 

One manufacturer states that a satisfactory degree of amox-
icillin activity is retained when amoxicillin sodium (Ibiamox, 
Douglas) is diluted in compound sodium chloride (Ringer’s solu-
tion), sodium lactate (concentration not specified), compound 

sodium lactate (Hartmann’s solution), and dextrose 4% in 
sodium chloride (concentration not specified) for 6, 3, 3, and 1 
hour, respectively, at room temperature.3555 

Peritoneal Dialysis Solutions
The stability of amoxicillin (Aspen Pharmacare) 125 mg/L in 
pH-neutral Balance (Fresenius), icodextrin-based Extraneal 
(Baxter), and dextrose-based Dianeal PD-4 (Baxter) peritoneal 
dialysis solutions was evaluated.2984  At 4, 25, and 37°C, amox-
icillin was stable in Balance for 336, 12, and 12 hours, respec-
tively; in Extraneal for 336, 48, and 24 hours, respectively; and in 
Dianeal PD-4 for 336, 72, and 24 hours, respectively.2984 

Amoxicillin (Fisamox, Aspen Pharmacare) 1 g in 2 L of Dianeal 
PD-4 with dextrose 2.5% (Baxter) exhibited 10% drug loss over 
6 hours at 37°C.3108 

Selected Revisions July 1, 2020. © Copyright, October 1992. 
American Society of Health-System Pharmacists, Inc.
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Amoxicillin Sodium–Clavulanate Potassium
AHFS 8:12.16.08

Co–amoxiclav

Products
The fixed combination of amoxicillin sodium–clavulanate potas-
sium is available as a powder for injection in single-use vials or 
bottles containing 600 mg (amoxicillin 500 mg as the sodium 
salt plus clavulanate potassium equivalent to clavulanic acid 
100 mg), 1.2 g (amoxicillin 1 g as the sodium salt plus clavula-
nate potassium equivalent to clavulanic acid 200 mg), and 2.2 
g (amoxicillin 2 g as the sodium salt plus clavulanate potassium 
equivalent to clavulanic acid 200 mg).3558 3559 3560 The 600-mg 
and 1.2-g vials should be reconstituted with 10 and 20 mL, 
respectively, of sterile water for injection, resulting in an amox-
icillin to clavulanic acid ratio of 5:1.3358 3359 3360 The 2.2-g vials 
should be reconstituted with 20 mL of sterile water for injec-
tion, resulting in an amoxicillin to clavulanic acid ratio of 10:1.3558 

For administration by intravenous infusion, the reconstituted 
solution containing 500 mg of amoxicillin plus 100 mg of clavu-
lanic acid should be diluted in 50 mL of, or to 50 mL with, a 
compatible diluent and the reconstituted solution containing 1 
or 2 g of amoxicillin plus 200 mg of clavulanic acid should be 
diluted in 100 mL of, or to 100 mL with, a compatible diluent.3558 
3559 3560 (See Solution Compatibility.)

Sodium and Potassium Content
Sodium and potassium content of amoxicillin sodium– 
clavulanate potassium vials is variable.3558 3559 3560 Several manu-
facturers state that 600-mg vials contain 1.4 mmol of sodium 
and 0.5 mmol of potassium.3558 3560 Manufacturers state that 
1.2-g vials contain either 2.73558 3560 or 3.1 mmol of sodium3359 
and 1 mmol of potassium. One manufacturer states that 2.2-g 
vials contain 5.5 mmol of sodium and 1 mmol of potassium.3558 
Specific product labeling should be consulted for additional 
formulation details.

Trade Name(s)
Augmentin, Clavulin, Flanamox

Administration
Amoxicillin sodium–clavulanate potassium is administered 
intravenously, either by slow injection over 3 to 4 minutes 
directly into a vein or via intravenous tubing or by intermittent 
infusion over 30 to 40 minutes following dilution.3558 3559 3560 
Some patients (e.g., pediatric patients younger than 3 months 
of age) should receive the drug only by intravenous infusion.3558 
Reconstituted solutions prepared from 2.2-g vials and resulting 

in an amoxicillin to clavulanic acid ratio of 10:1 should be admin-
istered only by intravenous infusion following dilution.3558  
Amoxicillin sodium–clavulanate potassium is not suitable for 
intramuscular administration.3558 3559 3560 

Stability
Intact vials of the fixed combination of amoxicillin sodium–
clavulanate potassium should be stored at 15 to 30°C3558 or 
at a temperature not exceeding 25°C.3559 3560 After reconstitu-
tion with sterile water for injection, a transient pink color may 
appear,3558 3559 3560 with solutions quickly becoming clear again 
thereafter.3558 Reconstituted solutions are normally colorless 
or a yellow color.3559 3560 The injection should be administered 
by slow intravenous injection, if appropriate, or further diluted 
for intravenous infusion within 153558 or 20 minutes3559 3560 after 
reconstitution.

Amoxicillin–clavulanic acid is less stable in dextrose, dextran, 
or bicarbonate-containing infusion solutions and should not 
be mixed with such solutions.3559 3560 Manufacturers state that 
amoxicillin–clavulanic acid also should not be added to protein-
aceous fluids (e.g., protein hydrolysates) or intravenous fat 
emulsions.3559 3560 

The stability of amoxicillin–clavulanic acid is governed by the 
more rapid degradation of clavulanic acid compared with amox-
icillin.1474 

Stability of amoxicillin–clavulanic acid also is concentra-
tion dependent;3559 3560 amoxicillin–clavulanic acid is less stable 
in high concentrations. Therefore, it is suggested that recon-
stituted solutions be used immediately or diluted without 
delay.1474 3558 3559 3560 If a more concentrated solution of amox-
icillin–clavulanic acid is required, one manufacturer states that 
the stability period should be adjusted accordingly.3559 3560 

Freezing Solutions
The fixed combination of amoxicillin sodium–clavulanate potas-
sium 1.2 g (amoxicillin 1 g as the sodium salt plus clavulanate 
potassium equivalent to clavulanic acid 200 mg) reconstituted 
with 20 mL and diluted in 100 mL of sterile water for injection was 
frozen at −20°C for 4 hours, followed by microwave thawing. Solu-
tions retained only 65% of the initial clavulanic acid content.1474 

Sorption
Amoxicillin–clavulanic acid did not undergo sorption to poly-
vinyl chloride (PVC) containers or administration tubing.1474 

DOI: 10.37573/9781585286850.022
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Compatibility Information
Solution Compatibility

Amoxicillin sodium–clavulanate potassium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BTa BE 8.33c g Physically compatible with 10% loss within 30 min at 25°C and 
1.2 hr at 5°C

1474 I

Ringer’s injection BTa BE 8.33c g Physically compatible with 10% loss in 4.1 hr at 25°C 1474 Ib 

Ringer’s injection, lactated BTa BE 8.33c g Physically compatible with 10% loss in 4.1 hr 1474 Ib 

Ringer’s injection SZ 10c g Complete administration within 1 hr if stored at 25°C 3558 C

Ringer’s injection GSK 10c g Complete administration within 3 hr if stored at 25°C 3559 C

Ringer’s injection GSK 10c g Complete administration within 2 hr if stored at 25°C 3560 C

Ringer’s injection SZ 20d g Complete administration within 1 hr if stored at 25°C 3558 C

Ringer’s injection, lactated SZ 10c g Complete administration within 1 hr if stored at 25°C 3558 C

Ringer’s injection, lactated SZ 20d g Complete administration within 1 hr if stored at 25°C 3558 C

Sodium chloride 0.9% BTa BE 8.33c g Physically compatible with 10% loss in 4.4 hr at 25°C and  
12.5 hr at 5°C

1474 Ib 

Sodium chloride 0.9% SZ 10c g Complete administration within 1 hr if stored at 25°C; also 
stable for 4 hr if added to pre-refrigerated bags and stored  
at 5°C

3558 C

Sodium chloride 0.9% GSK 10c g Complete administration within 4 hr if stored at 25°C; also 
stable for 8 hr if added to pre-refrigerated bags and stored  
at 5°C

3559 C

Sodium chloride 0.9% GSK 10c g Complete administration within 3 hr if stored at 25°C; also 
stable for 8 hr if added to pre-refrigerated bags and stored  
at 5°C

3560 C

Sodium chloride 0.9% SZ 20d g Complete administration within 1 hr if stored at 25°C; also 
stable for 4 hr if added to pre-refrigerated bags and stored  
at 5°C

3558 C

Sodium chloride 0.9% with 
potassium chloride 0.3%

BTa BE 8.33c g Physically compatible with 10% loss in 3.9 hr at 25°C 1474 Ib 

Sodium chloride 0.9% with 
potassium chloride 0.3%

GSK 10 gc Complete administration within 2 hr if stored at 25°C 3560 C

Sodium lactate 1⁄6 M BTa BE 8.33c g Physically compatible with 10% loss in 4.3 hr at 25°C 1474 Ib 

Sodium lactate 1⁄6 M GSK 10 gc Complete administration with 4 hr if stored at 25°C 3559 C

a Tested in polyethylene containers.

b Incompatible by conventional standards; may be used in shorter time periods.

c Amoxicillin component. Amoxicillin in a 5:1 fixed-ratio concentration with clavulanic acid.

d Amoxicillin component. Amoxicillin in a 10:1 fixed-ratio concentration with clavulanic acid.
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Additive Compatibility

Amoxicillin sodium–clavulanate potassium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Ciprofloxacin 2 g 10b g a Precipitates immediately 1473 I

Metronidazole BAY 5 g BE 20c g Physically compatible with 8% clavulanate loss in  
2 hr and 25% loss in 6 hr at 21°C. 7 to 8% amoxi-
cillin and no metronidazole loss in 6 hr at 21°C

1920 I

a Amoxicillin sodium–clavulanate potassium added to ciprofloxacin solution.

b Amoxicillin component. Amoxicillin in a 5:1 fixed-ratio concentration with clavulanic acid.

c Amoxicillin component. Amoxicillin in a 10:1 fixed-ratio concentration with clavulanic acid.

Y-Site Injection Compatibility (1:1 Mixture)

Amoxicillin sodium–clavulanate potassium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amiodarone HCl SAN 12.5 mg/mL GSK 10 mg/mLc Turbidity appeared immediately 2727 I

Clarithromycin AB 4 mg/mLa BE 20 mg/mLa c Visually compatible for 72 hr at both 30 and 17°C 2174 C

Lorazepam WY 0.33 mg/mLb SKB 20 mg/mLd Visually compatible for 24 hr at 22°C 1855 C

Midazolam HCl RC 5 mg/mL SKB 20 mg/mLd White precipitate forms immediately 1855 I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Amoxicillin component. Amoxicillin in a 5:1 fixed-ratio concentration with clavulanic acid.

d Amoxicillin component. Amoxicillin in a 10:1 fixed-ratio concentration with clavulanic acid.

Additional Compatibility Information
Infusion Solutions
One manufacturer (Sandoz Canada) states that satisfactory 
concentrations of the drug are retained for 1 hour at 25°C when 
prepared as directed in sterile water for injection, compound 
sodium lactate (Hartmann’s solution), and sodium chloride with 
potassium chloride (concentrations unspecified).3558 

One manufacturer (GlaxoSmithKline New Zealand) states 
that satisfactory concentrations of the drug are retained for  

3 hours at 25°C when prepared as directed in compound sodium 
lactate (Hartmann’s solution) and sodium chloride with potas-
sium chloride (concentrations unspecified) and for 4 hours at 
25°C and 8 hours at 5°C when prepared as directed in sterile 
water for injection.3559 

One manufacturer (GlaxoSmithKline UK) states that satis-
factory concentrations of the drug are retained for 2 hours at 
25°C when prepared as directed in compound sodium lactate 
(Hartmann’s solution) and for 3 hours at 25°C and 8 hours at 
5°C when prepared as directed in sterile water for injection.3560 

Selected Revisions July 1, 2020. © Copyright, October 1992. 
American Society of Health-System Pharmacists, Inc.
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Amphotericin B
AHFS 8:14.28

Products
Amphotericin B is available in vials containing 50 mg of drug with 
sodium desoxycholate 41 mg and sodium phosphates 20.2 mg. 
Reconstitute with 10 mL of sterile water for injection without 
preservatives and shake until a clear colloidal dispersion is obtained. 
The resultant concentration is 5 mg/mL of amphotericin B. Use only 
sterile water for injection without preservatives for reconstitution 
because other diluents, such as sodium chloride 0.9% or solutions 
containing a bacteriostatic agent such as benzyl alcohol, may result 
in the precipitation of the antibiotic. For infusion, amphotericin B 
must be further diluted with dextrose 5% with a pH above 4.2.1(4/07) 4 

Although various lipid complex and liposomal products of 
amphotericin B exist, they are sufficiently different from conven-
tional amphotericin B formulations that extrapolating informa-
tion to or from the other forms would be inappropriate.

pH
The pH of amphotericin B (Squibb) 100 mg/L in dextrose 5% has 
been reported as 5.7.149 

Osmolality
The osmolality of amphotericin B (Squibb) 0.1 mg/mL in dextrose 
5% was determined to be 256 mOsm/kg.1375 

Trade Name(s)
Fungizone

Administration
Amphotericin B is administered by slow intravenous infusion over 
approximately 2 to 6 hours. The recommended concentration 
of the infusion is 0.1 mg/mL.1(4/07) 4  The drug has also been given 
intra-articularly, intrathecally, intrapleurally, and by irrigation.4 

CAUTION: Care should be taken to ensure that the correct 
drug product, dose, and administration procedure are used 
and that no confusion with other products occurs.

Stability
Store intact vials at 2 to 8°C and protect from light.1(4/07) 4  The 
manufacturer indicates that a 5 to 10% potency loss occurs in 1 
month at room temperature.1433 

Amphotericin B reconstituted with sterile water for injec-
tion without preservatives and stored in the dark is stable for 24 
hours at room temperature and for 1 week under refrigeration at 
2 to 8°C.1(4/07) 4 108  One report indicates that aqueous solutions 
may be stable for over a week at both 5 and 28°C.352 

Reconstituted amphotericin B may be added to dextrose 5% 
with a pH above 4.2. Buffers present in the formulation raise the 
pH of the admixture. If the dextrose 5% has a pH less than 4.2, 
additional buffer must be added.1(4/07) 4  One or 2 mL of a buffer 
solution composed of dibasic sodium phosphate anhydrous 1.59 g  

and monobasic sodium phosphate anhydrous 0.96 g in water for 
injection is brought to 100 mL. The buffer solution should be 
sterilized either by filtration or by autoclaving for 30 minutes at 
121°C at 15 pounds pressure.1(4/07)  Failure to sterilize this buffer 
solution coupled with prolonged storage at room temperature 
has resulted in severe infection.328 

Amphotericin B was reported to precipitate when added to some 
evacuated containers due to a small residual amount of fluid that 
may have acetic acid and sodium acetate buffer or sodium chlo-
ride 0.9% solution. Only evacuated containers with residual sterile 
water should be used for preparing amphotericin B admixtures.1232 

In an effort to reduce toxicity, amphotericin B has been admixed 
in Intralipid instead of the more usual dextrose 5%.1809 1810 1811 2178  
However, amphotericin B 0.75 mg/kg/day administered using this 
approach in 250 mL of Intralipid 20% has been associated with 
acute pulmonary toxicities, including sudden onset of coughing, 
tachypnea, cyanosis, and deterioration of oxygen saturation 
following administration. The temporal relationship between the 
drug administration and respiratory symptoms suggested a causal 
relationship. Furthermore, no reduction in renal toxicity or other 
side effects was observed. It was concluded amphotericin B should 
not be administered in Intralipid.2177 

At a concentration of 0.6 mg/mL in Intralipid 10 or 20%, 
amphotericin B precipitates immediately or almost immedi-
ately. The precipitate is not visible to the unaided eye because 
of the emulsion’s dense opacity. Particle size evaluation found 
thousands of particles larger than 10 μm per mL. In dextrose 5%, 
very few particles were larger than 10 μm. Centrifuging the Intr-
alipid admixtures resulted in rapid visualization of the precipi-
tate as a mass at the bottom of the test tubes.1808 

However, amphotericin B precipitation is observed in fat 
emulsion within 2 to 4 hours without centrifuging. In concentra-
tions ranging from 90 mg to 2 g/L in Intralipid 20%, amphoter-
icin B precipitate is easily seen as yellow particulate matter on 
the bottom of the lipid emulsion containers.1872 1988  Damage to 
the emulsion integrity with creaming has also been reported.1987 

In other reports, the appearance of problems was observed 
in as little as 15 minutes, and actual amphotericin B precipitate 
formed within 20 minutes of mixing. Analysis of the precipitate 
confirmed its identity as amphotericin B. The authors hypothe-
sized that amphotericin B precipitates as a consequence of the 
excipient desoxycholic acid, which is an anion, attracting oppo-
sitely charged choline groups from the egg yolk components of 
the fat emulsion. As a consequence, desoxycholic acid and phos-
phatidylcholine form a precipitate and insufficient surfactant 
remains to keep the amphotericin B dispersed.2204 2205 

pH Effects
The pH range for optimum clarity and stability is 6 to 7.148  At 
a pH of less than approximately 6, the colloidal dispersion may 

DOI: 10.37573/9781585286850.023
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become turbid.40 148  Colloidal particles tend to coagulate rapidly 
at a pH of less than 5.4 

Light Effects
Although the manufacturer recommends light protection for 
aqueous solutions of amphotericin B,1(4/07)  several reports indi-
cate that for short-term exposure of 8 to 24 hours, little differ-
ence in potency is observed between light-protected and 
light-exposed solutions.150 335 353  Longer exposure periods150  or 
higher intensity light exposure2414  may result in unacceptable 
potency losses, however.

Elastomeric Reservoir Pumps
Amphotericin B (Lyphomed) 0.25 mg/mL in dextrose 5% was 
evaluated for binding potential to natural rubber elastomeric 
reservoirs (Baxter). No binding was found after storage for 2 
weeks at 35°C with gentle agitation.2014 

Filtration
Various studies have assessed the effects of filtration on the 
amphotericin B colloidal dispersion with differing results. The 
use of a 0.22-μm membrane filter was reported to be unaccept-
able with colloidal solutions adjusted to pH 4.7, 5.6, and 6.5. 
The concentration of amphotericin B in the filtrate decreased 
substantially after several hours. A 0.45-μm filter was satis-
factory for infusions with a pH of 6.5, but the results at pH 5.6 
were inconclusive. At pH 5.6 and 6.5, 1- and 5-μm filters both 

proved satisfactory in that they did not reduce the concentra-
tion of amphotericin B. For the turbid mixtures resulting at pH 
4.7, however, all filters sharply reduced the concentration.148  A 
report tended to support this finding for the 0.22-μm filter. At 
pH 5.7, fine particles of amphotericin B formed and were retained 
by the 0.22-μm filter.149  No appreciable reduction in concentra-
tion with a 0.45-μm filter was found; but with a 0.22-μm filter, 
after 1 hour the concentration of amphotericin B delivered was 
about 30% of the initial concentration.152  When amphotericin B 
50 mg/500 mL in dextrose 5% was filtered through a 0.22-μm 
circular cellulose ester membrane (Swinnex) or a 0.22-μm cylin-
drical cellulose ester filter (Ivex-2), the flow rate decreased 
dramatically after passage of as little as 30 mL. Flow ceased alto-
gether after 100 to 200 mL. The last sample filtered contained 
no drug. With a 0.45-μm circular cellulose ester membrane 
(Swinnex), no loss of activity was determined after filtration of 
200 mL. However, the flow rate had decreased.598  On the other 
hand, no significant difference in the amount or concentration 
of amphotericin B in dextrose 5% with phosphate buffer was 
found after filtration with 0.22-, 0.45-, and 5-μm filters.151 

For amphotericin B infusions, only filters with a pore size not 
less than 1 μm should be used for filtration.1(4/07) 4 148  This would 
allow a margin for error that would compensate for possible 
variations in particle size.148  Also, limiting the use of filtration to 
situations where it is believed to be necessary has been recom-
mended.598 599 

Compatibility Information
Solution Compatibility

Amphotericin B

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Amino acids 4.25%, dextrose 25% MG SQ 100 mg Turbidity and fine yellow particles form 349 I

Dextrose 5% in Ringer’s injection, 
lactated

MGa SQ 100 mg Precipitate forms in 30 min. About 50% remains in 
30 min

539 I

Dextrose 5% in sodium chloride 0.9% MGa SQ 100 mg Precipitate forms within 2 hr. 30 to 70% remains 
in 2 hr

539 I

Dextrose 5% SQ 70 and 140 mg Bioactivity not affected over 24 hr at 25°C in light 
or dark

335 C

Dextrose 5% MGa SQ 100 mg Physically compatible. Concentration unchanged 
in 48 hr

539 C

Dextrose 5% SQ 50 and 100 mg No loss of bioactivity in normal light at 25°C for 
24 hr

540 C

Dextrose 5% MGb SQ 0.9, 1.2, 1.4 g Physically compatible with little loss in 36 hr at 6 
and 25°C

1434 C

Dextrose 5% MGb SQ 470, 660, 750 mg Visually compatible with no loss in 24 hr at 25°C 1537 C

Dextrose 5% BAc SQ 100 mg Visually compatible with no loss in 24 hr at 15 to 
25°C

1544 C

Dextrose 5% BAc SQ 100 and 250 mg Visually compatible with 4% loss in 35 days at 4°C 
in dark

1546 C

Dextrose 5% BAc SQ 0.2, 0.5, 1 g Visually compatible. Little loss in 5 days at 4 and 
25°C. Normal turbidity observed at 1 g/L

1728 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% ABc BMS 50 mg Visually compatible. No loss protected from light 
and 5% loss exposed to fluorescent light in 24 hr 
at 24°C

2093 C

Dextrose 5% ABc BMS 500 mg Visually compatible. No loss protected from or 
exposed to fluorescent light in 24 hr at 24°C

2093 C

Dextrose 5% 50, 100, 150 mg Visually compatible with less than 5% loss in 24 hr 
at 4 and 25°C when protected from light

2414 C

Dextrose 10% BAc SQ 100 mg Visually compatible with no loss in 24 hr at 15 to 
25°C

1544 C

Dextrose 20% BAc SQ 100 mg Visually compatible with no loss in 24 hr at 15 to 
25°C

1544 C

Ringer’s injection, lactated MGa SQ 100 mg Precipitate forms within 2 hr. 80% remains in 2 hr 539 I

Sodium chloride 0.9% AB SQ 100 mg Physically incompatible 15 I

Sodium chloride 0.9% MGa SQ 100 mg Precipitate forms within 2 hr. 43% remains in 2 hr 539 I

a Tested in both glass and polyolefin containers.

b Tested in polyolefin containers.

c Tested in PVC containers.

Additive Compatibility

Amphotericin B

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g SQ 100 mg D5LR, D5R, D5S, 
D5W, D10W, LR, 
NS, R, SL

Precipitates immediately 293 I

Calcium chloride BP 4 g 200 mg D5W Haze develops over 3 hr 26 I

Calcium gluconate BP 4 g 200 mg D5W Haze develops over 3 hr 26 I

Chlorpromazine HCl BP 200 mg 200 mg D5W Precipitates immediately 26 I

Ciprofloxacin MI 2 g 100 mg D5W Physically incompatible 888 I

Ciprofloxacin BAY 2 g APC 100 mg D5W Precipitates immediately 2413 I

Diphenhydramine HCl PD 80 mg SQ 100 mg D5W Physically incompatible 15 I

Dopamine HCl AS 800 mg SQ 200 mg D5W Precipitates immediately 78 I

Edetate calcium disodium RI 4 g 200 mg D5W Haze develops over 3 hr 26 I

Fat emulsion, intravenous CL 10 and 20% APC, PHT 0.6 g Precipitate forms immediately but 
is concealed by opaque emulsion

1808 I

Fat emulsion, intravenous 20% 90 mg Yellow precipitate forms in 2 hr. 
Cumulative delivery of only 56% 
of total amphotericin B dose

1872 I

Fat emulsion, intravenous CL 20% APC 10, 50, 100, 
500 mg, 1 
and 5 g

Emulsion separation occurred 
rapidly with visible creaming 
within 4 hr at 27 and 8°C

1987 I

Fat emulsion, intravenous KA 20% SQ 500 mg, 1 
and 2 g

Precipitated amphotericin noted 
on bottom of containers within 
4 hr

1988 I

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Fat emulsion, intravenous CLb 20% BMS 50 and 500 
mg

Fat emulsion separates into two 
phases within 8 hr. Little loss 
protected from or exposed to 
fluorescent light in 24 hr at 24°C

2093 I

Fat emulsion, intravenous KP 20% BMS 1 and 3 g Precipitate forms immediately 2518 I

Fat emulsion, intravenous KP 20% BMS 150 mg, 
300 mg, 
1.5 g

D5Wc Precipitate forms immediately 2518 I

Fluconazole PF 1 g LY 50 mg D5W Visually compatible with no 
fluconazole loss in 72 hr at 25°C. 
Amphotericin B not tested

1677 C

Gentamicin sulfate 320 mg 200 mg D5W Haze develops over 3 hr 26 I

Heparin sodium UP 4000 units SQ 100 mg D5W Physically compatible 15 C

Heparin sodium AB 4000 units SQ 100 mg D Physically compatible 21 C

Heparin sodium 2000 units SQ 70 and 140 
mg

D5W Bioactivity not affected over 24 
hr at 25°C

335 C

Hydrocortisone sodium 
succinate

UP 500 mg SQ 100 mg D5W Physically compatible 15 C

Hydrocortisone sodium 
succinate

50 mg SQ 70 and 140 
mg

D5W Bioactivity not significantly 
affected over 24 hr at 25°C

335 C

Magnesium sulfate IMS 2 and 4 g SQ 40 and 80 
mg

D5W Physically incompatible in 3 hr at 
24°C with decreased clarity and 
development of supernatant

1578 I

Meropenem ZEN 1 and 20 g SQ 200 mg NS Precipitate forms 2068 I

Methyldopate HCl 1 g 200 mg D5W Haze develops over 3 hr 26 I

Penicillin G potassium SQ 20 million 
units

SQ 100 mg D5W Physically incompatible 15 I

Penicillin G potassium SQ 5 million 
units

SQ 50 mg Precipitate forms within 1 hr 47 I

Penicillin G potassium BP 10 million 
units

200 mg D5W Haze develops over 3 hr 26 I

Penicillin G sodium UP 20 million 
units

SQ 100 mg D5W Physically incompatible 15 I

Penicillin G sodium BP 10 million 
units

200 mg D5W Haze develops over 3 hr 26 I

Polymyxin B sulfate BP 20 mg 200 mg D5W Haze develops over 3 hr 26 I

Potassium chloride AB 100 mEq SQ 100 mg D5W Physically incompatible 15 I

Potassium chloride BP 4 g 200 mg D5W Haze develops over 3 hr 26 I

Prochlorperazine mesylate BP 100 mg 200 mg D5W Haze develops over 3 hr 26 I

Ranitidine HCl GL 100 mg SQ 200 mg D5W Color change and particle forma-
tion

1151 I

Sodium bicarbonate AB 2.4 mEqa SQ 50 mg D5W Physically compatible for 24 hr 772 C

Streptomycin sulfate BP 4 g 200 mg D5W Haze develops over 3 hr 26 I

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Verapamil HCl KN 80 mg SQ 100 mg D5W Physically incompatible after 8 hr 764 I

Verapamil HCl KN 80 mg SQ 100 mg NS Immediate physical incompati-
bility

764 I

a One vial of Neut added to a liter of admixture.

b Tested in glass containers.

c Diluted in dextrose 5% before adding to the fat emulsion.

Drugs in Syringe Compatibility

Amphotericin B

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Heparin sodium 2500 units/1 mL 50 mg Physically compatible for at least 5 min 1053 C

Pantoprazole sodium a 4 mg/1 mL 5 mg/1 mL Opacity within 1 hr 2574 I

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Amphotericin B

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Aldesleukin CHI 33,800 I.U./mLa SQ 1.6 mg/mLa Visually compatible for 2 hr 1857 C

Allopurinol sodium BW 3 mg/mLa SQ 0.6 mg/mLa Amphotericin B haze lost immediately 1686 I

Amifostine USB 10 mg/mLa AD 0.6 mg/mLa Turbidity forms immediately 1845 I

Amiodarone HCl WY 6 mg/mLa BMS 0.5 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Amsacrine NCI 1 mg/mLa SQ 0.6 mg/mLa Immediate yellow turbidity, becoming yellow 
flocculent precipitate in 15 min

1381 I

Anidulafungin VIC 0.5 mg/mLa PHT 0.6 mg/mLa Measured haze went up immediately 2617 I

Aztreonam SQ 40 mg/mLa PHT 0.6 mg/mLa Yellow turbidity forms immediately and becomes 
flocculent precipitate in 4 hr

1758 I

Bivalirudin TMC 5 mg/mLa APO 0.6 mg/mLa Yellow precipitate forms immediately 2373 I

Caspofungin acetate ME 0.7 mg/mLb XGN 0.6 mg/mLa Immediate yellow turbid precipitate forms 2758 I

Ceftaroline fosamil FOR 2.22 mg/mLa b c XGN 0.6 mg/mLa Increased haze and microparticulates 2826 I

Ceftolozane sulfate– 
tazobactam sodium

CUB 10 mg/mLa k XGN 0.1 mg/mLa Measured turbidity increases immediately 3262 I

Cisatracurium besylate GW 0.1 mg/mLa PH 0.6 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cisatracurium besylate GW 2 mg/mLa PH 0.6 mg/mLa Cloudiness forms immediately; gel-like precipi-
tate forms in 1 hr

2074 I

Cisatracurium besylate GW 5 mg/mLa PH 0.6 mg/mLa Turbidity forms immediately 2074 I

Dexmedetomidine HCl AB 4 mcg/mLb APO 0.6 mg/mLa Yellow precipitate forms immediately 2383 I

Dexmedetomidine HCl HOS, HQS 4 mcg/mLb Stated to be incompatible 2848, 
3179 

I

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Diltiazem HCl MMD 5 mg/mL SQ 0.1 mg/mLa Visually compatible 1807 C

Docetaxel RPR 0.9 mg/mLa PH 0.6 mg/mLa Visible turbidity forms immediately 2224 I

Doripenem JJ 5 mg/mLa XGN 0.6 mg/mLa Physically compatible for 4 hr at 23°C 2743 C

Doripenem JJ 5 mg/mLb XGN 0.6 mg/mLa Yellow precipitate forms immediately 2743 I

Doxorubicin HCl liposomal SEQ 0.4 mg/mLa APC 0.6 mg/mLa Fivefold increase in measured particulates in 4 hr 2087 I

Enalaprilat MSD 1.25 mg/mL SQ 0.1 mg/mLa Layered haze develops in 4 hr at 21°C 1409 I

Etoposide phosphate BR 5 mg/mLa GNS 0.6 mg/mLa Yellow-orange precipitate forms immediately 2218 I

Fenoldopam mesylate AB 80 mcg/mLb APO 0.6 mg/mLb Yellow precipitate forms immediately 2467 I

Filgrastim AMG 30 mcg/mLa SQ 0.6 mg/mLa Yellow turbidity and precipitate form 1687 I

Fluconazole RR 2 mg/mL SQ 5 mg/mL Cloudiness and yellow precipitate 1407 I

Fludarabine phosphate BX 1 mg/mLa SQ 0.6 mg/mLa Precipitate forms in 4 hr at 22°C 1439 I

Foscarnet sodium AST 24 mg/mL SQ 5 mg/mL Cloudy yellow precipitate forms 1335 I

Foscarnet sodium AST 24 mg/mL SQ 0.6 mg/mLa Dense haze forms immediately 1393 I

Gemcitabine HCl LI 10 mg/mLb PH 0.6 mg/mLa Gross precipitation occurs immediately 2226 I

Granisetron HCl SKB 0.05 mg/mLa PH 0.6 mg/mLa Large increase in measured turbidity occurs 
immediately

2000 I

Heparin sodium SO 100 units/mLb SQ 0.1 mg/mLa Turbidity forms in 45 min 1435 I

Hetastarch in lactated elec-
trolyte

AB 6% APC 0.6 mg/mLa Immediate gross precipitation 2339 I

Isavuconazonium sulfate ASP 1.5 mg/mLa XGN 0.1 mg/mLa Measured turbidity increases immediately 3263 I

Linezolid PHU 2 mg/mL AB 0.6 mg/mLa Yellow precipitate forms within 5 min 2264 I

Linezolid PHU, HOS 2 mg/mL Stated to be physically incompatible 3183, 
3184 

I

Melphalan HCl BW 0.1 mg/mLb SQ 0.6 mg/mLa Immediate increase in measured turbidity 1557 I

Melphalan HCl BW 0.1 mg/mLa SQ 0.6 mg/mLa Physically compatible but rapid melphalan loss in 
D5W precludes use

1557 I

Meropenem ZEN 1 and 50 mg/
mLb 

SQ 5 mg/mL Precipitate forms 2068 I

Ondansetron HCl GL 1 mg/mLa SQ 0.6 mg/mLa Immediate yellow turbid precipitation 1365 I

Oritavancin diphosphate TAR 0.8, 1.2, and 2 
mg/mLa 

XGN 0.1 mg/mLa Slight haze forms immediately 2928 I

Paclitaxel NCI 1.2 mg/mLa SQ 0.6 mg/mLa Immediate increase in measured turbidity 
followed by separation into two layers in 24 hr 
at 22°C

1556 I

Pemetrexed disodium LI 20 mg/mLb PHT 0.6 mg/mLa Yellow precipitate forms immediately 2564 I

Piperacillin sodium–tazo-
bactam sodium

LEh 40 mg/mLa i SQ 0.6 mg/mLa Yellow precipitate forms immediately 1688 I

Plazomicin sulfate ACH 24 mg/mLa XGN 0.1 mg/mLa Measured turbidity increases immediately 3432 I

Propofol ZENl 10 mg/mL APC 0.6 mg/mLa Gel-like precipitate forms immediately 2066 I

Quinupristin–dalfopristin 2 mg/mLa j 0.6 mg/mL Reported to be incompatible 3230 I

Remifentanil HCl GW 0.025 mg/mLa PHT 0.6 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Remifentanil HCl GW 0.25 mg/mLa PHT 0.6 mg/mLa Yellow precipitate forms immediately 2075 I

Sargramostim IMM 10 mcg/mLa SQ 0.6 mg/mLa Visually compatible for 4 hr at 22°C 1436 C

Sargramostim IMM 10 mcg/mLb SQ 0.6 mg/mLb Yellow precipitate forms immediately 1436 I

Tacrolimus FUJ 1 mg/mLd LY 5 mg/mLa Visually compatible for 24 hr at 25°C 1630 C

Telavancin HCl ASP 7.5 mg/mLa XGN 0.1 mg/mLa Increase in measured turbidity 2830 I

Teniposide BR 0.1 mg/mLa SQ 0.6 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMe 1 mg/mLa APC 0.6 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Tigecycline WY 1 mg/mLb 2 mg/mLa Immediate cloudiness with particulates in 1 hr 2714 I

Tigecycline ACD, 
FRK, WY

Stated to be incompatible 2915, 
3459, 
3460 

I

TNA #218 to #226g PH 0.6 mg/mLa Yellow precipitate forms immediately 2215 I

TPN #212 to #215g PH 0.6 mg/mLa Precipitate forms immediately 2109 I

Vinorelbine tartrate BW 1 mg/mLb SQ 0.6 mg/mLf Yellow precipitate forms immediately 1558 I

Zidovudine BW 4 mg/mLa SQ 600 mcg/mLa Physically compatible for 4 hr at 25°C 1193 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in Ringer’s injection, lactated.

d Tested in sterile water.

e Lyophilized formulation tested.

f Tested in both dextrose 5% and sodium chloride 0.9%.

g Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

h Test performed using the formulation WITHOUT edetate disodium.

i Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

j Quinupristin and dalfopristin components combined.

k Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

l Test performed using the formulation WITH edetate disodium.

Selected Revisions January 31, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Amphotericin B Lipid Complex
AHFS 8:14.28

Products
Amphotericin B lipid complex is available in single-use 20-mL 
vials containing amphotericin B complexed with 2 phospholipids 
in a 1:1 drug to lipid molar ratio; the injection is an opaque, yellow 
suspension.3072  Each mL of the suspension contains amphoter-
icin B 5 mg, l-α-dimyristoylphosphatidylcholine (DMPC) 3.4 
mg, l-α-dimyristoylphosphatidylglycerol (DMPG) 1.5 mg, and 
sodium chloride 9 mg in water for injection.3072 

To prepare the infusion, each vial should first be gently 
shaken until no yellow sediment is visible on the bottom of the 
vial.3072  The appropriate dose should be withdrawn from the 
necessary number of vials using 1 or more syringes equipped 
with 18-gauge needles.3072  The 18-gauge needle should then 
be removed from the syringe and replaced with the 5-μm filter 
needle that is supplied with each vial of the drug, and the drug 
suspension should be transferred into an infusion bag of dextrose 
5%.3072  One filter needle may be used to filter up to 4 vials of 
the drug.3072  The final concentration of the drug diluted for infu-
sion should be 1 mg/mL, although more concentrated infusions 
of 2 mg/mL may be used in some cases (e.g., pediatric patients, 
patients with cardiovascular disease).3072 

Although other amphotericin B products exist, they are suffi-
ciently different from amphotericin B lipid complex that extrap-
olating information to or from other forms is inappropriate.3072 

pH
5 to 7.3072 

Trade Name(s)
Abelcet

Administration
Amphotericin B lipid complex diluted to a concentration of 1 or 
2 mg/mL in dextrose 5% is administered by intravenous infu-
sion at a rate of 2.5 mg/kg/hr.3072  The infusion bag should be 

shaken just prior to administration until the contents are thor-
oughly mixed.3072  The admixture should not be used if evidence 
of foreign matter is present.3072  If the infusion time exceeds 2 
hours, the infusion bag should be shaken every 2 hours to mix 
the remaining contents.3072  If an existing line is used to admin-
ister amphotericin B lipid complex, the line should be flushed 
with dextrose 5% prior to administration, otherwise a sepa-
rate line should be used.3072  CAUTION: Care should be taken 
to ensure that the correct drug product, dose, and adminis-
tration procedure are used and that no confusion with other  
products occurs.

Stability
Intact vials of amphotericin B lipid complex are stored at 2 to 
8°C.3072  Vials should be kept in the original carton until time of 
use to protect from light and should not be frozen.3072 

The manufacturer states that amphotericin B lipid complex 
diluted in dextrose 5% for administration may be stored for 
up to 48 hours at 2 to 8°C with an additional 6 hours at room 
temperature.3072  The manufacturer also has confirmed that 
limited stability studies indicate that amphotericin B lipid 
complex 1 mg/mL in dextrose 5% is stable for up to 10 days 
stored at room temperature.3074 

Amphotericin B lipid complex should not be mixed with 
saline or other electrolyte solutions.3072 

Freezing Solutions
Admixtures of amphotericin B lipid complex in dextrose 5% 
should not be frozen.3072 

Filtration
The manufacturer states that amphotericin B lipid complex is to 
be prepared using the 5-μm filter needle provided with the drug; 
however, the admixture should not be administered using an 
inline filter.3072  Each 5-μm filter needle provided with the drug 
may be used to filter up to 4 vials of the drug.3072 

DOI: 10.37573/9781585286850.024

Compatibility Information
Solution Compatibility

Amphotericin B lipid complex

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% MAC ZNS 400 mg, 800 mg, 2 g Physically compatible. Analytical results were variable 
but did not indicate substantial loss

2732 C

Dextrose 5% SIG 1 and 2 g Stable for 48 hr at 2 to 8°C and an additional 6 hr at 
room temperature

3072 C
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Y-Site Injection Compatibility (1:1 Mixture)

Amphotericin B lipid complex

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Anidulafungin VIC 0.5 mg/mLa ELN 1 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Caspofungin acetate ME 0.7 mg/mLb ENZ 1 mg/mLa Immediate yellow turbid precipitate 2758 I

Ceftolozane sulfate– 
tazobactam sodium

CUB 10 mg/mLa c SIG 1 mg/mLa Immediate change in measured turbidity 3262 I

Doripenem JJ 5 mg/mLa ENZ 1 mg/mLa Physically compatible for 4 hr at 23°C 2743 C

Doripenem JJ 5 mg/mLb ENZ 1 mg/mLa Measured haze increases immediately 2743 I

Isavuconazonium sulfate ASP 1.5 mg/mLa SIG 1 mg/mLa Immediate change in measured turbidity 3263 I

Letermovir ME a a Physically compatible 3398 C

Telavancin HCl ASP 7.5 mg/mLa ENZ 1 mg/mLa Physically compatible for 2 hr 2830 C

Tigecycline WY 1 mg/mLb ENZ 2 mg/mLa Incompatible with sodium chloride 
diluent

2714 I

Tigecycline ACD, FRK, 
WY

Stated to be incompatible 2915, 3459, 
3460 

I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

Additional Compatibility Information
Peritoneal Dialysis Solutions
Amphotericin B lipid complex (Abelcet, The Liposome Company) 
was evaluated for stability in Dianeal PD-1 with dextrose 1.5% 
(Baxter) and Dianeal PD-1 with dextrose 4.25% (Baxter) at 
concentrations of 0.5 mg/L, 2 mg/L, and 10 mg/L, with bags 
of each concentration stored at 4, 25, and 37°C.3073  Although 
no visual changes were observed throughout the study period, 
results of the nuclear magnetic resonance (NMR) spectros-
copy analysis demonstrated important changes in the reso-
nances associated with the lipid component of the formulation, 
suggesting decomposition of the lipid component of the drug 
and/or bag adherence.3073 

Selected Revisions January 31, 2020. © Copyright, October 
2006. American Society of Health-System Pharmacists, Inc.
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Amphotericin B Liposomal
AHFS 8:14.28

Products
Amphotericin B liposomal for injection is available as a 
lyophilized powder in vials containing the equivalent of ampho-
tericin B 50 mg; the vial also contains hydrogenated soy phos-
phatidylcholine 213 mg, cholesterol 52 mg, distearoylphospha-
tidylglycerol 84 mg, and alpha tocopherol 0.64 mg, which form 
the liposomal membrane.3068 Amphotericin B is intercalated into 
the liposomal membrane to form liposomes that are less than 
100 nm in diameter.3068 The vial also contains sucrose 900 mg 
and disodium succinate hexahydrate 27 mg.3068 

Vials should be reconstituted only with 12 mL of sterile 
water for injection.3068 No other diluent should be used because 
of potential drug precipitation.3068 After addition of the sterile 
water for injection, vials should be shaken vigorously for 30 
seconds to yield a liposomal suspension concentrate of ampho-
tericin B 4 mg/mL.3068 The vial should be visually inspected for 
particulate matter and shaken until completely dispersed.3068 

To prepare for administration, the volume of reconstituted 
concentrate used to prepare the dose should be passed through 
the provided disposable 5-μm filters into an appropriate volume 
of dextrose 5%, using 1 filter per vial.3068 The final concentration 
of the drug diluted for infusion generally should be 1 to 2 mg/
mL, although lower concentrations of 0.2 to 0.5 mg/mL may be 
used for infants and small children.3068 

Although other amphotericin B products exist, they are suffi-
ciently different from amphotericin B liposomal that extrapo-
lating information to or from other forms is inappropriate.3068 

pH
From 5 to 6.3068 

Trade Name(s)
AmBisome

Administration
Amphotericin B liposomal is administered by intravenous infu-
sion following dilution in dextrose 5% using a controlled infusion 
device over approximately 120 minutes.3068 The administration 
time may be reduced to 60 minutes for patients who tolerate the 
infusion well.3068 If an existing line is used to administer ampho-
tericin B liposomal, the line should be flushed with dextrose 

5% prior to administration, otherwise a separate line must be 
used.3068 CAUTION: Care should be taken to ensure that the 
correct drug product, dose, and administration procedure are 
used and that no confusion with other products occurs.

Stability
Intact vials of amphotericin B liposomal for injection are stored 
at room temperatures up to 25°C.3068 The reconstituted concen-
trate is a yellow, translucent suspension.3068 

The manufacturer states that the reconstituted concentrate 
may be stored at 2 to 8°C for up to 24 hours.3068 The recon-
stituted concentrate should be protected from freezing.3068 
Vials contain no preservative; partially used vials should be 
discarded.3068 The manufacturer also has confirmed that ampho-
tericin B liposomal at a concentration of 4 mg/mL in sterile 
water for injection in the original glass vial is stable for 14 days 
at 2 to 8°C and protected from light.3069 

The manufacturer states that administration of amphotericin 
B liposomal should begin within 6 hours of dilution in dextrose 
5%.3068 However, the manufacturer also has indicated that the 
drug diluted in dextrose 5% for administration is stable for 
longer time periods.3069 (See Solution Compatibility.)

The manufacturer states that amphotericin B liposomal 
should not be mixed with saline or solutions containing bacte-
riostatic agents.3068 

Syringes
The manufacturer states that amphotericin B liposomal 4 mg/
mL packaged in syringes is stable for 14 days stored at 2 to 8°C 
and protected from light.3069 

Filtration
The volume of reconstituted concentrate of amphotericin B 
liposomal used to prepare the dose should be passed through 
the disposable 5-μm filter (provided with each vial of drug) into 
an appropriate volume of dextrose 5% for dilution, using 1 filter 
per vial.3068 

The manufacturer states that amphotericin B liposomal 
diluted for infusion may be administered through an inline filter 
as long as the mean pore diameter of the filter is not smaller 
than 1 μm.3068 

Compatibility Information
Solution Compatibility

Amphotericin B liposomal

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% a ASP 0.5 and 2 g Stable for 14 days at 2 to 8°C protected from light 3069 C

Dextrose 5% b ASP 200 mg Stable for 11 days at 2 to 8°C protected from light 3069 C

DOI: 10.37573/9781585286850.025
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% b ASP 2 g Stable for 14 days at 2 to 8°C protected from light 3069 C

Dextrose 5% c ASP 200 mg Stable for 7 days at 2 to 8°C protected from light 3069 C

Dextrose 5% c ASP 2 g Stable for 14 days at 2 to 8°C protected from light 3069 C

Dextrose 5% b ASP 0.2 and 2 g Stable for 24 hr at 23 to 27°C exposed to fluorescent light 3069 C

Dextrose 10% b ASP 0.2 and 2 g Stable for 48 hr at 2 to 8°C protected from light 3069 C

Dextrose 20% b ASP 2 g Stable for 48 hr at 2 to 8°C protected from light 3069 C

Dextrose 25% b ASP 2 g Stable for 48 hr at 2 to 8°C protected from light 3069 C

a Tested in PVC containers.

b Tested in polyolefin containers.

c Tested in Homepump Eclipse elastomeric pump reservoirs.

Y-Site Injection Compatibility (1:1 Mixture)

Amphotericin B liposomal

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Anidulafungin VIC 0.5 mg/mLa FUJ 1 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Blinatumomab AMG 0.125 and 0.375 
mcg/mLb 

GIL 1 mg/mLa Visually compatible for 12 hr at room 
temperature

3405, 3417 C

Caspofungin acetate ME 0.7 mg/mLb AST 1 mg/mLa Immediate yellow turbid precipitate 2758 I

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLa c ASP 2 mg/mLa Immediate change in measured turbidity 3262 I

Cloxacillin sodium SMX 100 mg/mL ASP 4 mg/mL Physically compatible for up to 4 hr at room 
temperature

3245 C

Defibrotide sodium JAZ 8 mg/mLb GIL 2 mg/mLa Visually compatible for 4 hr at room 
temperature

3149 C

Doripenem JJ 5 mg/mLa ASP 1 mg/mLa Physically compatible for 4 hr at 23°C 2743 C

Doripenem JJ 5 mg/mLb ASP 1 mg/mLa Measured haze increases immediately 2743 I

Isavuconazonium 
sulfate

ASP 1.5 mg/mLa ASP 2 mg/mLa Measured turbidity increases immediately 3263 I

Letermovir ME Physically incompatible 3398 I

Meropenem 50 mg/mL ASP 2 mg/mLa Physically compatible for 4 hr at room 
temperature

3538, 3547 C

Telavancin HCl ASP 7.5 mg/mLa ASP 1 mg/mLa Increase in measured turbidity 2830 I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

Selected Revisions May 1, 2020. © Copyright, October 2006. 
American Society of Health- System Pharmacists, Inc.

Solution Compatibility (Cont.)
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Ampicillin Sodium
AHFS 8:12.16.08

Products
Ampicillin sodium is available in vials containing the equivalent 
of ampicillin 125 mg, 250 mg, 500 mg, 1 g, or 2 g as a powder.3291 

For intramuscular injection, the vials should be reconstituted 
with sterile water for injection or bacteriostatic water for injec-
tion in the following amounts:3291 

Vial Size Volume of Diluent Withdrawable Volume Concentration

125 mg 1.2 mL 1 mL 125 mg/mL

250 mg 1 mL 1 mL 250 mg/mL

500 mg 1.8 mL 2 mL 250 mg/mL

1 g 3.5 mL 4 mL 250 mg/mL

2 g 6.8 mL 8 mL 250 mg/mL

For administration by direct intravenous injection, the 125-, 
250-, and 500-mg vials should be reconstituted with 5 mL of 
sterile water for injection or bacteriostatic water for injection; 
the 1- or 2-g vials should be reconstituted with 7.4 or 14.8 mL, 
respectively, of sterile water for injection or bacteriostatic water 
for injection.3291  For administration by intravenous infusion, the 
reconstituted solution as prepared for direct intravenous injec-
tion should be further diluted in a compatible infusion solution 
prior to administration.3291 

Ampicillin sodium also is available in ADD-Vantage vials 
containing the equivalent of ampicillin 1 or 2 g as a powder.3292  
ADD-Vantage vials should be prepared with 50 or 100 mL of sodium 
chloride 0.9% or dextrose 5% in ADD-Vantage diluent bags.3292 

Ampicillin sodium also is available in a pharmacy bulk 
package.3293  The 10-g pharmacy bulk package should be recon-
stituted with 94 mL of sterile water for injection; the resulting 
solution contains ampicillin 100 mg/mL.3293  The reconstituted 
pharmacy bulk package solution must be diluted further in a 
compatible infusion solution to achieve a solution with a final 
ampicillin concentration of 5 or 10 mg/mL.3293 

pH
The reconstituted solution of ampicillin has a pH ranging from 
8 to 10.3293 3294  The pH values of various ampicillin solutions are 
shown below:213 

Ampicillin Concentration Diluent Initial pH

 20 mg/mL Sterile water 8.8

 50 mg/mL Sterile water 8.92

100 mg/mL Sterile water 9.15

 20 mg/mL Sodium chloride 0.9% 8.7 

 50 mg/mL Sodium chloride 0.9% 8.9 

Ampicillin Concentration Diluent Initial pH

100 mg/mL Sodium chloride 0.9% 9.2 

 20 mg/mL Dextrose 5% 8.9 

 50 mg/mL Dextrose 5% 9.3 

100 mg/mL Dextrose 5% 9.3 

Osmolality
Reconstituted with sterile water for injection, ampicillin (Wyeth) 
100 mg/mL has an osmolality of 602 mOsm/kg.50  At a concen-
tration of 125 mg/mL, Wyeth’s product was 702 mOsm/kg and 
Bristol’s product was 675 mOsm/kg.1071 

In another study, the osmolality of ampicillin sodium 
(Bristol) diluted in sodium chloride 0.9% was determined to be 
493 mOsm/kg for ampicillin 50 mg/mL and 664 mOsm/kg for 
ampicillin 100 mg/mL.1375 

The osmolality of ampicillin sodium 1 and 2 g was calculated 
for the following dilutions:1054 

Osmolality (mOsm/kg)

Diluent 50 mL 100 mL

1 g

Dextrose 5% 341 302

Sodium chloride 0.9% 368 328

2 g

Dextrose 5% 418 346

Sodium chloride 0.9% 444 372

The following maximum ampicillin concentrations were 
recommended to achieve osmolalities suitable for peripheral 
infusion in fluid-restricted patients:1180 

Diluent
Maximum Concentration 
(mg/mL) Osmolality (mOsm/kg)

Dextrose 5% 62 583

Sodium chloride 0.9% 56 576

Sterile water for injection 112 588

Sodium Content
Ampicillin sodium contains approximately 2.9 mEq of sodium 
per gram of drug.3291 3292 3293 

Administration
Ampicillin sodium is administered by intramuscular or direct 
intravenous injection3291  or by intravenous infusion.3291 3292 3293 

DOI: 10.37573/9781585286850.026
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For direct intravenous injection, the reconstituted solutions 
of ampicillin prepared with 125-, 250-, and 500-mg vials should 
be administered slowly over 3 to 5 minutes; the reconstituted 
solutions of ampicillin prepared with 1- and 2-g vials should be 
administered slowly over at least 10 to 15 minutes.3291  Solutions 
should not be administered more rapidly.3291 

Stability
Intact vials of ampicillin sodium should be stored at controlled 
room temperature.3291 3292 3293 

Reconstituted ampicillin solutions should be protected from 
freezing.3291 

Manufacturers recommended the use of only freshly prepared 
solutions.3291 3292 3293  Reconstituted solutions of ampicillin for intra-
muscular or direct intravenous injection should be administered 
within 1 hour after preparation.3291  Reconstituted solutions of ampi-
cillin prepared from the pharmacy bulk package should be further 
diluted for intravenous infusion within 1 hour after preparation.3293 

The stability of ampicillin in solution under various condi-
tions has been the subject of much work and numerous arti-
cles. Several characteristics of the stability of ampicillin have 
emerged from these studies:

 . The stability is concentration dependent and decreases as the 
concentration increases.

 . Sodium chloride 0.9% appears to be a suitable diluent for the 
intravenous infusion of ampicillin.

 . The stability is greatly decreased in dextrose solutions.
 . Storage temperature and the pH of solution affect the 

stability.

Storage and Usage Times
Savello and Shangraw offered the recommendations in Table 1 
regarding storage conditions for ampicillin solutions.210 

Table 1. Suggested storage conditions for ampicillin solu-

tions210 

Solution Temperature (°C) Maximum Storage

Reconstituted vial −20

 5

27

48 hr

 4 hr

 1 hr

Ampicillin 10 mg/mL in 
sodium chloride 0.9%

 5

27

5 days

24 hr

Ampicillin 10 mg/mL in 
dextrose 5%

 5

27

 4 hr

 2 hr

Concentration Effects
The effect of concentration on ampicillin stability has been 
attributed to a self-catalyzing effect.210  As the concentration 
increases, so does the rate of decomposition.170 210  Savello and 
Shangraw reported that even though the initial pH values of 
various concentrations were 9.2 to 9.3, the higher concentra-
tions of the drug maintained their pH longer because of their 
greater buffer capacity.210  (See Table 2.)

Table 2. Percent degradation of ampicillin solutions after 

reconstitution with water for injection at 5°C after 8 

hours210 

Concentration Percent Degradation

10 mg/mL  0.8

50 mg/mL  3.6

100 mg/mL  5.8

150 mg/mL 10.4

200 mg/mL 12.3

250 mg/mL 13.3

This concentration dependence of the stability of ampi-
cillin has been related to the polymerization of penicillins in 
concentrated solutions.601 602  Dimerization is the predom-
inant form of degradation with high ampicillin concentra-
tions. The extent of this effect declines as the concentration 
drops but still remains significant in a 20-mg/mL solution. At 
lower concentrations, hydrolysis becomes the determining 
factor.603 

At a concentration of 500 mg/mL, ampicillin formed dimers, 
trimers, tetramers, and pentamers during 24 hours of storage at 
24°C in the dark. The polymer formed through a chain process 
by linkage of the amino group on the side chain to another 
molecule with a cleaved β-lactam ring.1400 

In a 200-mg/mL solution of ampicillin adjusted to pH 8.5 and 
stored at 22°C, 90% of all decomposition products formed within 
72 hours were dimers and polymers. In a 50-mg/mL solution, 
70% of the decomposition products were dimers and polymers. 
However, a 10-mg/mL solution formed α-aminobenzylpenicil-
loic acid as the predominant decomposition product and a dimer 
concentration of 1 to 2%. The rate of dimerization was almost 
independent of pH in the range of 7 to 10, but increased strongly 
with increases in the initial ampicillin concentration.858 

However, one study showed that if the pH of the solution 
was held constant at 8 or 9.15, there was little dependence of 
the rate of decomposition on concentration in the range of 20 
to 100 mg/mL.213 

Infusion Diluents
Infusion diluents also affect the stability of ampicillin. Sodium 
chloride 0.9% appears to be a suitable diluent for the intrave-
nous infusion of ampicillin sodium.

Dextrose is thought to exhibit an immense catalytic effect on 
the hydrolysis of ampicillin sodium,210  decreasing the stability 
about one-half when compared to sterile water or sodium chlo-
ride 0.9%.213  This has been well documented and has been 
regarded as an incompatibility.210 213  (See Table 3.) This accel-
erated decomposition associated with dextrose extends to fruc-
tose as well, although it is not as extensive. It occurs in the alka-
line pH range. Below pH 6 or 7, the decomposition rate with 
both dextrose and fructose appears to coincide with simple 
aqueous solutions.604 
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Table 3. Percent degradation of ampicillin 10 mg/ml in 

dextrose 5% in water according to temperature and 

time210 

Temperature (°C) 4 hr 8 hr 24 hr

−20 13.6 22.3 45.6

 0  6.2 11.6 26.3

 5 10.1 15.2 29.7

27 21.3 31.1 46.5

Savello and Shangraw further showed that increasing the 
concentration of dextrose decreased the stability of ampicillin. 
(See Table 4.)

Table 4. Percent degradation of ampicillin 10 mg/ml at 5°C 

according to dextrose concentration and time210 

Percent Dextrose 3 hr 7 hr

 5  7.4 13.9

10 10.3 19.4

20 14.2 27.8

pH Effects
The pH of the solution also plays a role in its stability. Hydrolysis 
has been shown to be catalyzed by hydroxide ions. An increase 
of 1 pH unit in an ampicillin solution has been shown to increase 
the rate of decomposition 10-fold.213 

The optimum pH for ampicillin stability has been variously 
reported as 5.8,1072  5.85 at 35°C,215  approximately 5.2 at 25°C,604  
and 7.5 at room temperature.209  The pH of ampicillin solutions, 
however, is in the alkaline range, with higher pH values having 
been reported at higher concentrations.213  (See pH under Prod-
ucts.)

Ampicillin (Bristol) 10 g/L was tested for stability at pH 
3.4 to 9.2 in various buffer additives. A 7.6% potency loss was 
reported in 12 hours at room temperature at pH 7.5. Signifi-
cantly higher degradation rates occurred as the pH varied from 
7.5, with about 70% degradation occurring in 12 hours at room 
temperature at pH 3.4 and 9.2.209 

In another evaluation, rate constants for ampicillin degrada-
tion at various pH values were calculated for an aqueous solu-
tion at 25°C. The pH providing maximum stability was 5.2. 
When tested in dextrose 10%, a minimum rate of decomposi-
tion was observed at approximately pH 5 to 5.5. The amount 
of ampicillin degradation was 10% or less in 24 hours at 25°C 
within a pH range of about 2.75 to 6.75. At pH 8, the time to 
10% decomposition was only about 2 hours.604 

The stability of ampicillin (Beecham) 250 mg/50 mL and 1 
g/100 mL in sodium chloride 0.9% in polyvinyl chloride (PVC) 
bags was compared with the stability of the same solutions 
buffered with potassium acid phosphate 13.6% injection. The 
50- and 100-mL containers were buffered with 1 and 2 mL, 

respectively, lowering the pH by nearly 2 pH units. Larger quan-
tities of buffer caused precipitation. When stored at 5°C, the 
250-mg/50 mL solution had a shelf life (t90) of 12 days while 
the 1-g/100-mL solution had a shelf life of 6 days. This finding 
compares favorably to the shelf life of 1 to 2 days for the unbuff-
ered solutions.1820 

The stability of ampicillin 12 g/L prepared from ampicillin 
(AAP) 2 g/16 mL and ampicillin (Auromedics) 10 g/100 mL 
in sodium chloride 0.9% in 1-L bags was compared with the 
stability of the same solution buffered with sodium phosphate 
injection (American Regent) 10 mmol.3418  Addition of the buffer 
lowered the average initial pH from 9.25 to 8.15.3418  At a room 
temperature of 25°C, the buffered solution was stable for at 
least 48 hours (calculated time to 10% loss of 57.6 hours) as 
compared with at least 24 hours (calculated time to 10% loss 
ranging from 32 to 41.7 hours) for the unbuffered solution.3418  
The buffered solution also was stable for up to 48 hours at 2 
to 8°C followed by up to 24 hours at a room temperature of 
25°C.3418 

Temperature Effects
The storage temperature of ampicillin solutions also may affect 
stability. It has been stated that freezing ampicillin solutions at 
−20°C increases the rate of decomposition over that at 5°C. For 
this reason, it has been recommended that ampicillin solutions 
not be stored in the frozen state.123 213 

Apparent increased ampicillin decomposition was found at 
−20°C over that at 5°C in 2 of the 10-mg/mL solutions tested 
(Tables 3 and 5). In a study of ampicillin 20 mg/mL, about 4 to 
6% greater loss was found at −20°C than at 5°C in 24 hours in 
both dextrose 5% and sodium chloride 0.9%.208 

Table 5. Percent degradation of ampicillin 10 mg/ml in 

water according to temperature and time210 

Temperature (°C) 4 hr 8 hr 24 hr

−20 1.3 1.9 5.2

 5 0.4 0.8 2.0

An explanation of this phenomenon was proposed by Pincock 
and Kiovsky. Below the freezing point but above the eutectic 
temperature, there exists a liquid and solid phase in equilibrium. If 
it is assumed that −20°C is above the eutectic temperature, then 
liquid regions of a saturated solution of ampicillin exist, which 
result in increased decomposition.214  Solutions of ampicillin stored 
at −78°C showed no decomposition within 24 hours.210 

In a study of long-term storage, ampicillin (Ayerst) 1 g/50 
mL in dextrose 5% and also sodium chloride 0.9% was tested in 
PVC containers frozen at −20°C for 30 days. In sodium chloride 
0.9%, they reported approximately 10% decomposition in 1 day 
and approximately 70% decomposition in 30 days. In dextrose 
5%, even greater decomposition occurred. They reported about 
50% decomposition in 1 day and virtually total decomposition 
in 30 days.299 

Ampicillin (Wyeth) 1 g/50 mL of dextrose 5% was tested 
in PVC bags frozen at −20°C for 30 days and then thawed by  
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exposure to ambient temperature or microwave radiation. The 
admixtures showed essentially total loss of ampicillin activity 
determined microbiologically.554  At −30°C, only 18% of the ampi-
cillin remained in 30 days. A storage temperature of −70°C was 
required to retain at least 90% of the original activity for 30 days.555 

The same concentration in sodium chloride 0.9% showed a 
29% loss of ampicillin activity at −20°C but only about a 4% 
loss at −30 and −70°C after 30 days. Subsequent thawing of the 
−30 and −70°C samples by exposure to microwave radiation 
and storage at room temperature for 8 hours resulted in addi-
tional losses of activity, with the final concentration totaling 
about 90% of the initial amount. The authors concluded that 
ampicillin in sodium chloride 0.9% could be stored for 30 days 
at −30°C, which was presumably below the eutectic point for 
this admixture. However, −30°C was believed to be above the 
eutectic point for the dextrose 5% admixture because decom-
position continued to occur.555 

Even within acceptable limits for room temperature, signif-
icant differences in the rate of ampicillin decomposition can 
occur. In one solution at 20°C, a 10% ampicillin loss resulted 
in 44 hours. This same solution at 30°C exhibited a 10% loss in 
12 hours. Over the range of 20 to 35°C, each 5°C rise approxi-
mately doubled the rate of decomposition.604 

Sorption
Ampicillin was shown not to exhibit sorption to PVC bags and 
tubing, polyethylene tubing, Silastic tubing, polypropylene 
syringes, and trilayer solution bags composed of polyethylene, 
polyamide, and polypropylene.536 606 1035 1918 

Filtration
Filtration of ampicillin sodium (Wyeth) is stated to result in no 
adsorption, yielding solutions that maintain their potency.829 

Ampicillin (Bristol) 1.97 mg/mL in sodium chloride 0.9% 
was filtered through a 0.22-μm cellulose ester membrane filter 
(Ivex-HP, Millipore) over 5 hours. No significant drug loss due to 
binding to the filter was noted.1034 

Central Venous Catheter
Ampicillin (Apothecon) 5 mg/mL in sodium chloride 0.9% was 
found to be compatible with the ARROWg+ard Blue Plus (Arrow 
International) chlorhexidine-bearing triple-lumen central cath-
eter. Essentially complete delivery of the drug was found with 
little or no drug loss occurring. Furthermore, chlorhexidine 
delivered from the catheter remained at trace amounts with no 
substantial increase due to the delivery of the drug through the 
catheter.2335 

Compatibility Information
Solution Compatibility

Ampicillin sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Amino acids 4.25%, 
dextrose 25%

MG BR 1 g Increased microscopic particles in 24 hr at 5°C 349 I

Dextrose 5% in sodium 
chloride 0.45%

SZ 0 to 2 g Less than 10% loss in 2 hr at 25°C 3291, 3293 C

Dextrose 5% in sodium 
chloride 0.45%

SZ 0 to 10 g Less than 10% loss in 1 hr at 4°C 3291, 3293 C

Dextrose 5% in sodium 
chloride 0.9%

MG BR 1 g 19% loss in 4 hr at 4°C and 17% in 2 hr at 25°C 105 I

Dextrose 5% SZ 0 to 2 g Less than 10% loss in 2 hr at 25°C 3291, 3293 C

Dextrose 5% SZ 10 to 20 g Less than 10% loss in 1 hr at 25°C 3291, 3293 C

Dextrose 5% SZ 0 to 20 g Less than 10% loss in 1 hr at 4°C 3291, 3293 C

Dextrose 5% SZ 10 g Stable for 2 hr at 25°C 3292 C

Dextrose 5% SZ 20 g Stable for 1 hr at 25°C 3292 C

Dextrose 5% BE 1 g 24% loss in 8 hr at 25°C 211 I

Dextrose 5% AY 2 and 4 g 10% loss in 4 hr at room temperature 99 I

Dextrose 5% MG BR 1 g 11% loss in 24 hr at 4°C and 21% in 24 hr at 25°C 105 I

Dextrose 5% AB AY 2 g 10% loss in 24 hr at 5°C and 20% in 24 hr at 25°C 88 I

Dextrose 5% BR 20 g 19% loss in 4 hr at 25°C. 40% loss in 24 hr at 25°C 208 I

Dextrose 5% BR 10 g 46% loss in 24 hr at −20°C. 30% loss in 24 hr at 5°C. 47% loss in 
24 hr at 27°C

210 I



ASHP INJECTABLE DRUG INFORMATION AMPICILLIN SODIUM 123

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BAa, TR AY 20 g 40% loss in 24 hr at 22°C and 30% in 24 hr at 5°C 298 I

Dextrose 5% 2 g 5% loss in 2 hr and 38% in 24 hr at 20 to 25°C 307 I

Dextrose 5% 4 g 10% loss in 2 hr and 45% in 24 hr at 25°C 307 I

Dextrose 5% 10 g 12% loss in 2 hr and 50% in 24 hr at 25°C 307 I

Dextrose 5% TRb WY 20 g 35% loss in 8 hr and 52% in 24 hr at room temperature 554 I

Dextrose 5% PH BAY 2 g 10% loss in 3.5 hr at 25°C 604 I

Dextrose 5% PH BAY 5 g 10% loss in 2.5 hr at 25°C 604 I

Dextrose 5% PH BAY 15 g 10% loss in 2 hr at 25°C 604 I

Dextrose 5% 4 g 10% loss in 4 hr and 28% in 24 hr at room temperature 768 I

Dextrose 5% 5 g 7% loss in 2 hr and 15% loss in 4 hr at 29°C. 8% loss in 8 hr  
at 4°C

773 I

Dextrose 5% TRb WY 10 and 20 g 60% loss in 48 hr at 25°C and in 7 days at 4°C 1001 I

Dextrose 5% TRb WY 20 g 50% loss at 24°C and 28% at 4°C in 1 day 1035 I

Dextrose 5% b BR 20 g No loss during 2 hr storage and 1-hr simulated infusion 1774 C

Dextrose 10% MG BR 1 g 17% loss in 6 hr at 4°C and 18% in 4 hr at 25°C 105 I

Isolyte M in dextrose 5% MG BR 1 g Stable for 24 hr at 4 and 25°C 105 C

Isolyte P in dextrose 5% MG BR 1 g Stable for 24 hr at 4 and 25°C 105 C

Ringer’s injection AY 2 and 4 g 10% loss in 24 hr at room temperature 99 C

Ringer’s injection BAY 2 g 10% loss in 40 hr at 25°C 604 C

Ringer’s injection BAY 5 g 10% loss in 25 hr at 25°C 604 C

Ringer’s injection BAY 15 g 10% loss in 20 hr at 25°C 604 I

Ringer’s injection 5 g 9% loss in 8 hr and 18% loss in 24 hr at 29°C. 3% loss in 24 hr 
at 4°C

773 I

Ringer’s injection, lactated SZ 0 to 30 g Less than 10% loss in 8 hr at 25°C and 24 hr at 4°C 3291, 3293 C

Ringer’s injection, lactated BE 1 g 17% loss in 4 hr at 25°C 211 I

Ringer’s injection, lactated BR 1 g 11% loss in 12 hr at 25°C 87 I

Ringer’s injection, lactated MG BR 1 g 17% loss in 6 hr at 4°C and 25% in 6 hr at 25°C 105 I

Ringer’s injection, lactated 5 g 20% loss in 2 hr at 29°C and 11% in 4 hr at 4°C 773 I

Sodium chloride 0.9% SZ 0 to 20 g Less than 10% loss in 48 hr at 4°C 3291, 3293 C

Sodium chloride 0.9% SZ 0 to 30 g Less than 10% loss in 8 hr at 25°C 3291, 3293 C

Sodium chloride 0.9% SZ 30 g Less than 10% loss in 24 hr at 4°C 3291, 3293 C

Sodium chloride 0.9% SZ 10 g Stable for 8 hr at 25°C 3292 C

Sodium chloride 0.9% SZ 40 g Stable for 6 hr at 25°C 3292 C

Sodium chloride 0.9% BAY 2 g 10% loss in over 48 hr at 25°C 604 C

Sodium chloride 0.9% BAY 5 g 10% loss in 38 hr at 25°C 604 C

Sodium chloride 0.9% BAY 15 g 10% loss in 33 hr at 25°C 604 C

Sodium chloride 0.9% BE 10 g Less than 10% decomposition in 24 hr at 25°C 113 C

Solution Compatibility (Cont.)
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% BR 6 g 9% loss in 24 hr at room temperature. 1% loss in 24 hr under 
refrigeration

127 C

Sodium chloride 0.9% MG BR 1 g Activity retained for 24 hr at 4 and 25°C 105 C

Sodium chloride 0.9% AY 2 to 30 g 10% loss in 24 hr at room temperature 99 C

Sodium chloride 0.9% BR 20 g 4% loss in 24 hr at 5°C. 12 to 16% loss in 24 hr at 25°C 208 C

Sodium chloride 0.9% BR 10 g 4% loss in 24 hr at −20°C. 3% loss in 24 hr at 5°C. 8% loss in 24 
hr at 27°C

210 C

Sodium chloride 0.9% BR 5, 10, 15, 
20 g

6 to 12% loss in 24 hr at 25°C 212 C

Sodium chloride 0.9% BR 5, 10, 15, 20, 
30, 40 g

1 to 6% loss in 24 hr at 5°C 212 C

Sodium chloride 0.9% BAa, TR AY 20 g Activity retained for 24 hr at 5 and 22°C 298 C

Sodium chloride 0.9% 2, 4, 10 g 10% loss in 24 hr at 20 to 25°C 307 C

Sodium chloride 0.9% BE 1 g 12% loss in 12 hr at 25°C and 28% in 24 hr at 25°C 211 I

Sodium chloride 0.9% BR 30 and 40 g 15% loss in 24 hr at 25°C 212 I

Sodium chloride 0.9% 4 g 10% loss in 8 hr and 19% loss in 24 hr at room temperature 768 I

Sodium chloride 0.9% 5 g 10% loss in 8 hr at 29°C and 3% loss in 24 hr at 4°C 773 I

Sodium chloride 0.9% TRb WY 20 g 15% loss in 1 day and 30% in 4 days at 24°C. 6% loss in 1 day 

and 10% in 4 days at 4°C. 13% loss in 4 days at −7°C

1035 I

Sodium chloride 0.9% b BR 20 g No loss during 2 hr storage and 1-hr simulated infusion 1774 C

Sodium chloride 0.9% ABc WY 60 g Stable for 24 hr at 5°C. 10% loss in 6 hr and 20% loss in 24 hr 
during administration at 30°C via portable pump

1779 C

Sodium chloride 0.9% BAb BE 10 g Visually compatible with 10% loss in 2 days at 5°C 1820 C

Sodium chloride 0.9% BAb BE 5 g Visually compatible with 10% loss in 1 day at 5°C 1820 C

Sodium lactate 1⁄6 M BR 1 g 37% loss in 4 hr at 25°C 211 I

Sodium lactate 1⁄6 M AY up to 30 g 10% loss in 6 hr at room temperature 99 I

TPN #21d BR 1 g Activity retained for 24 hr at 4°C 87 C

TPN #21d BR 1 g 12 to 25% ampicillin loss in 24 hr at 25°C 87 I

TPN #52d AST 1.5 g 69% ampicillin loss in 24 hr at 29°C 440 I

TPN #53d AST 1.5 g 22% ampicillin loss in 24 hr at 29°C 440 I

TPN #107d 1 and 3 g Activity retained for 24 hr at 21°C 1326 C

a Tested in both PVC and glass containers.

b Tested in PVC containers.

c Tested in portable pump reservoirs (Pharmacia Deltec).

d Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

Solution Compatibility (Cont.)
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Additive Compatibility

Ampicillin sodium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g BR 30 g D5LR, D5R, 
D5S, D5W, 
D10W, LR, 
NS, R, SL

Over 10% ampicillin loss in 4 hr at 25°C 293 I

Aztreonam SQ 10 g WY 20 g D5Wa 10% ampicillin loss in 2 hr and 10% aztreonam loss 
in 3 hr at 25°C. 10% ampicillin loss in 24 hr and 10% 
aztreonam loss in 8 hr at 4°C

1001 I

Aztreonam SQ 10 g WY 5 g D5Wa 10% ampicillin loss in 3 hr and 10% aztreonam loss in 
7 hr at 25°C. 10% loss of both drugs in 48 hr at 4°C

1001 I

Aztreonam SQ 20 g WY 20 g D5Wa 10% ampicillin loss in 4 hr and 10% aztreonam loss in 
5 hr at 25°C. 10% loss of both drugs in 24 hr at 4°C

1001 I

Aztreonam SQ 20 g WY 5 g D5Wa 10% ampicillin loss in 5 hr and 10% aztreonam loss 
in 8 hr at 25°C. 10% ampicillin loss in 48 hr and 10% 
aztreonam loss in 72 hr at 4°C

1001 I

Aztreonam SQ 10 g WY 20 g NSa 10% ampicillin loss in 24 hr and 2% aztreonam loss 
in 48 hr at 25°C. 10% ampicillin loss in 2 days and 9% 
aztreonam loss in 7 days at 4°C

1001 C

Aztreonam SQ 10 g WY 5 g NSa 10% ampicillin loss and no aztreonam loss in 48 hr at 
25°C. 10% ampicillin loss in 3 days and 8% aztreonam 
loss in 7 days at 4°C

1001 C

Aztreonam SQ 20 g WY 20 g NSa 10% ampicillin loss in 24 hr and 5% aztreonam loss 
in 48 hr at 25°C. 10% ampicillin loss in 2 days and 7% 
aztreonam loss in 7 days at 4°C

1001 C

Aztreonam SQ 20 g WY 5 g NSa 10% ampicillin loss and no aztreonam loss in 48 hr at 
25°C. 10% ampicillin loss and 5% aztreonam loss in 7 
days at 4°C

1001 C

Cefepime HCl BR 40 g BR 1 g D5W 4% ampicillin loss in 8 hr at room temperature and 
5°C. 7% cefepime loss in 8 hr at room temperature 
and no loss in 8 hr at 5°C

1682 ?

Cefepime HCl BR 40 g BR 1 g NS No ampicillin loss in 24 hr at room temperature and 
9% loss in 48 hr at 5°C. 5% cefepime loss in 24 hr at 
room temperature and 2% loss in 72 hr at 5°C

1682 C

Cefepime HCl BR 40 g BR 10 g D5W 6% ampicillin loss in 2 hr at room temperature and 
2% loss in 8 hr at 5°C. 7% cefepime loss in 2 hr at 
room temperature and 8 hr at 5°C

1682 I

Cefepime HCl BR 40 g BR 10 g NS 6% ampicillin loss in 8 hr at room temperature and 
9% loss in 48 hr at 5°C. 8% cefepime loss in 8 hr at 
room temperature and 10% loss in 48 hr at 5°C

1682 I

Cefepime HCl BR 4 g BR 40 g D5W 10% ampicillin loss in 1 hr at room temperature and 
9% loss in 2 hr at 5°C. 25% cefepime loss in 1 hr at 
room temperature and 9% loss in 2 hr at 5°C

1682 I

Cefepime HCl BR 4 g BR 40 g NS 5% ampicillin loss in 8 hr at room temperature and 
4% loss in 8 hr at 5°C. 4% cefepime loss in 8 hr at 
room temperature and 6% loss in 8 hr at 5°C

1682 ?

Chlorpromazine 
HCl

BP 200 mg BP 2 g D5W, NS Precipitates immediately 26 I

Clindamycin phos-
phate

UP 24 g WY 10 and 20 g NS Physically compatible 1035 C

Clindamycin phos-
phate

UP 3 g WY 3.7 g NS Physically compatible with 4% ampicillin loss in 1 day 
at 24°C

1035 C
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Dextran 40 10% 4 g D5W 46% ampicillin loss in 24 hr at 20°C 834 I

Dextran 40 PH 10% AY 8 g D5W 50% loss in 24 hr at room temperature 99 I

Dextran 40 PH 10% BAY 15 g D5W 10% ampicillin loss in 1.5 hr at 25°C 604 I

Dextran 40 PH 10% BAY 2 g D5W 10% ampicillin loss in 3.5 hr at 25°C 604 I

Dextran 40 PH 10% BAY 5 g D5W 10% ampicillin loss in 2.3 hr at 25°C 604 I

Dextran 40 PH 10% AY 8 g NS 25% loss in 24 hr at room temperature 99 I

Dextran 40 PH 10% BAY 15 g NS 10% ampicillin loss in 2.3 hr at 25°C 604 I

Dextran 40 PH 10% BAY 2 g NS 10% ampicillin loss in 2.8 hr at 25°C 604 I

Dextran 40 PH 10% BAY 5 g NS 10% ampicillin loss in 2.5 hr at 25°C 604 I

Dopamine HCl AS 800 mg BR 4 g D5W Color change. 36% ampicillin loss in 6 hr at 23 to 
25°C. Dopamine loss in 6 hr

78 I

Erythromycin 
lactobionate

AB 3 g WY 3.7 g NS Physically compatible with 6% ampicillin loss in 1 day 
at 24°C

1035 C

Fat emulsion, 
intravenous

10% 20 g 15% ampicillin loss in 24 hr at 23°C 37 I

Fat emulsion, 
intravenous

VT 10% BE 2 g Lipid coalescence in 24 hr at 25 and 8°C 825 I

Floxacillin sodium BE 20 g BE 20 g NS Physically compatible for 72 hr at 15 and 30°C 1479 C

Furosemide HO 1 g BE 20 g NS Physically compatible for 72 hr at 15 and 30°C 1479 C

Gentamicin sulfate RS 160 mg BE 8 g D5¼S, D5W, 
NS

50% gentamicin loss in 2 hr at room temperature 157 I

Gentamicin sulfate 100 mg 1 g TPN #107b 42% gentamicin loss and 25% ampicillin loss in 24 hr 
at 21°C

1326 I

Heparin sodium 32,000 units 2 g NS Physically compatible and heparin activity retained 
for 24 hr

57 C

Heparin sodium 12,000 units BR 1 g D10W, LR, 
NS

Ampicillin stable for 24 hr at 4°C 87 C

Heparin sodium OR 20,000 units BE 10 g NS Both stable for 24 hr at 25°C 113 C

Heparin sodium 12,000 units BR 1 g D5S 15% ampicillin decomposition in 24 hr at 4°C 87 I

Heparin sodium 12,000 units BR 1 g D5S, D10W, 
LR

20 to 25% ampicillin decomposition in 24 hr at 25°C 87 I

Hetastarch in 
sodium chloride 
0.9%

6% 4 g NS 18% loss in 6 hr and 35% in 24 hr at 20°C 834 I

Hydralazine HCl BP 80 mg BP 2 g D5W Yellow color produced 26 I

Hydrocortisone 
sodium succinate

200 and 400 
mg

BR 1 g LR Ampicillin stable for 24 hr at 25°C 87 C

Hydrocortisone 
sodium succinate

50 and 100 
mg

BR 1 g LR 14% ampicillin loss in 12 hr at 25°C 87 I

Hydrocortisone 
sodium succinate

200 mg BE 20 g D2.5½S, 
D2.5S, 
D5¼S, 
D5½S, D5S, 
D10S

32% ampicillin loss in 6 hr at 25°C 89 I

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Hydrocortisone 
sodium succinate

200 mg BE 20 g D5W 23% ampicillin loss in 6 hr at 25°C 89 I

Hydrocortisone 
sodium succinate

200 mg BE 20 g NS 18% ampicillin loss in 6 hr at 25°C 89 I

Hydrocortisone 
sodium succinate

1.8 g BR 1 g D5S, D10W, 
IM, IP, LR

11 to 28% ampicillin loss in 24 hr at 25°C 87 I

Hydrocortisone 
sodium succinate

1.8 g BR 1 g D5S, D5W, 
D10W, IM, 
IP, LR, NS

Ampicillin stable for 24 hr at 4°C 87 C

Lincomycin HCl PHU, 
XGN

Physically compatible for 24 hr at room temperature 3164, 
3165 

C

Metronidazole SE 5 g BR 20 g 9% ampicillin loss in 22 hr at 25°C and in 12 days at 
5°C. No metronidazole loss

993 C

Prochlorperazine 
mesylate

BP 100 mg BP 2 g D5W, NS Precipitates immediately 26 I

Ranitidine HCl GL 100 mg 2 g D5W Physically compatible for 24 hr at ambient tempera-
ture under fluorescent light. Ampicillin instability is 
determining factor

1151 ?

Ranitidine HCl GL 50 mg and 
2 g

1 g NS Physically compatible. Ranitidine stable for 24 hr at 
25°C. Ampicillin not tested

1515 C

Sodium bicar-
bonate

1.4% AY 2 and 4 g 10% ampicillin loss in 6 hr at room temperature 99 I

Sodium bicar-
bonate

1.4% BAY 15 g 10% ampicillin loss in 10 hr at 25°C 604 I

Sodium bicar-
bonate

1.4% BAY 2 g 10% ampicillin loss in 17 hr at 25°C 604 I

Sodium bicar-
bonate

1.4% BAY 5 g 10% ampicillin loss in 14 hr at 25°C 604 I

Verapamil HCl KN 80 mg BR 4 g D5W, NS Physically compatible for 24 hr 764 C

Verapamil HCl SE c WY 40 g D5W, NS Cloudy solution clears with agitation 1166 ?

a Tested in PVC containers.

b Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

c Final concentration unspecified.

Drugs in Syringe Compatibility

Ampicillin sodium

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Chloramphenicol sodium 
succinate

PD 250 and 400 mg/mL 
in 1.5 to 2 mL

AY 500 mg No precipitate or color change within 1 hr at room 
temperature

99 C

Chloramphenicol sodium 
succinate

PD 250 and 400 mg/1 
mL

AY 500 mg Physically compatible for 1 hr at room temperature 300 C

Colistimethate sodium PX 40 mg/2 mL AY 500 mg No precipitate or color change within 1 hr at room 
temperature

99 C

Colistimethate sodium PX 500 mg/2 mL AY 500 mg Physically compatible for 1 hr at room temperature 300 C

Additive Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Dimenhydrinate 10 mg/1 mL 50 mg/1 mL Clear solution 2569 C

Erythromycin lactobionate AB 300 mg/6 mL AY 500 mg Precipitate forms in 1 hr at room temperature 300 I

Gentamicin sulfate 80 mg/2 mL AY 500 mg Physically incompatible within 1 hr at room temperature 99 I

Heparin sodium 2500 units/1 mL 2 g Physically compatible for at least 5 min 1053 C

Hydromorphone HCl KN 2, 10, 40 mg/1 mL AY 250 mg/1 
mL

Visually compatible but 10% loss of ampicillin in 5 hr at 
room temperature

2082 I

Iohexol WI 64.7%, 5 mL BR 30 mg/1 mL Physically compatible for at least 2 hr 1438 C

Iopamidol SQ 61%, 5 mL BR 30 mg/1 mL Physically compatible for at least 2 hr 1438 C

Iothalamate meglumine MA 60%, 5 mL BR 30 mg/1 mL Physically compatible for at least 2 hr 1438 C

Ioxaglate meglumine–
ioxaglate sodium

MA 5 mL BR 30 mg/1 
mL

Physically compatible for at least 2 hr 1438 C

Lidocaine HCl 0.5 and 2.5%/1.5 mL BE 500 mg Physically compatible 89 C

Lidocaine HCl 0.5 and 2.5%/1.5 mL BE 250 mg Occasional turbidity 89 I

Lincomycin HCl UP 600 mg/2 mL AY 500 mg Physically incompatible within 1 hr at room temperature 99 I

Lincomycin HCl UP 600 mg/2 mL AY 500 mg Precipitate forms within 1 hr at room temperature 300 I

Metoclopramide HCl RB 10 mg/2 mL BR 250 mg/2.5 
mL

Incompatible. If mixed, use immediately 1167 I

Metoclopramide HCl RB 10 mg/2 mL BR 1 g/10 mL Incompatible. If mixed, use immediately 1167 I

Metoclopramide HCl RB 160 mg/32 mL BR 1 g/10 mL Incompatible. If mixed, use immediately 1167 I

Pantoprazole sodium a 4 mg/1 mL 250 mg/1 
mL

Clear solution 2574 C

Polymyxin B sulfate BW 25 mg/1.5 mL AY 500 mg Physically compatible for 1 hr at room temperature 300 C

Polymyxin B sulfate BW 25 mg/1.5 mL AY 250 mg Precipitate forms within 1 hr at room temperature 300 I

Streptomycin sulfate 1 g/2 mL AY 500 mg No precipitate or color change within 1 hr at room 
temperature

99 C

Streptomycin sulfate BP 1 g/2 mL AY 500 mg Physically compatible for 1 hr at room temperature 300 C

Streptomycin sulfate BP 1 g/1.5 mL AY 500 mg Syrupy solution forms 300 I

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Ampicillin sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 5 mg/mLa WY 20 mg/mLb Physically compatible for 4 hr at 25°C 1157 C

Alprostadil BED 7.5 mcg/mLm SQ 100 mg/mLn Visually compatible for 1 hr 2746 C

Amifostine USB 10 mg/mLa WY 20 mg/mLb Physically compatible for 4 hr at 23°C 1845 C

Anidulafungin VIC 0.5 mg/mLa APC 20 mg/mLb Physically compatible for 4 hr at 23°C 2617 C

Aztreonam SQ 40 mg/mLa WY 20 mg/mLb Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa APO 20 mg/mLb Physically compatible for 4 hr at 23°C 2373 C

Calcium gluconate AST 4 mg/mLb WY 40 mg/mLb Physically compatible for 3 hr 1316 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Calcium gluconate AST 4 mg/mLa WY 40 mg/mLb Slight color change in 1 hr 1316 I

Cangrelor  
tetrasodium

TMC 1 mg/mLb 20b  and 40b  mg/
mL

Physically compatible for 4 hr 3243 C

Caspofungin 
acetate

ME 0.7 mg/mLb APP 20 mg/mLb Immediate white turbid precipitate forms 2758 I

Cisatracurium 
besylate

GW 0.1 and 2 mg/
mLa 

SKB 20 mg/mLb Physically compatible for 4 hr at 23°C 2074 C

Cisatracurium 
besylate

GW 5 mg/mLa SKB 20 mg/mLb Gray subvisible haze forms in 1 hr 2074 I

Clarithromycin AB 4 mg/mLa BE 40 mg/mLa Visually compatible for 72 hr at both 30 and 17°C 2174 C

Cloxacillin sodium SMX 100 mg/mL NOP 250 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Cyclophosphamide MJ 20 mg/mLa BR 20 mg/mLb Physically compatible for 4 hr at 25°C 1194 C

Dexmedetomi-
dine HCl

AB 4 mcg/mLb APO 20 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 5 mg/mL WY 100 mg/mLb Cloudiness forms 1807 I

Diltiazem HCl MMD 1 mg/mLb WY 100 mg/mLb Visually compatible 1807 C

Diltiazem HCl MMD 5 mg/mL WY 10 and 20 mg/mLb Visually compatible 1807 C

Docetaxel RPR 0.9 mg/mLa SKB 20 mg/mLb Physically compatible for 4 hr at 23°C 2224 C

Doxapram HCl RB 2 mg/mLa APO 50 mg/mLb Visually compatible for 4 hr at 23°C 2470 C

Doxorubicin HCl 
liposomal

SEQ 0.4 mg/mLa SKB 20 mg/mLb Physically compatible for 4 hr at 23°C 2087 C

Enalaprilat MSD 0.05 mg/mLb BR 10 mg/mLb Physically compatible for 24 hr at room temperature 
under fluorescent light

1355 C

Epinephrine HCl ES 32 mcg/mLc WY 40 mg/mLb Slight color change in 3 hr 1316 I

Esmolol HCl DCC 10 mg/mLa WY 20 mg/mLb Physically compatible for 24 hr at 22°C 1169 C

Etoposide  
phosphate

BR 5 mg/mLa APC 20 mg/mLb Physically compatible for 4 hr at 23°C 2218 C

Famotidine MSD 0.2 mg/mLa ES 20 mg/mLb Physically compatible for 14 hr 1196 C

Famotidine ME 2 mg/mLb 20 mg/mLb Visually compatible for 4 hr at 22°C 1936 C

Fenoldopam 
mesylate

AB 80 mcg/mLb APO 20 mg/mLb Yellow color forms in 4 hr 2467 I

Filgrastim AMG 30 mcg/mLa WY 20 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fluconazole RR 2 mg/mL WY 20 mg/mL Cloudiness develops 1407 I

Fludarabine  
phosphate

BX 1 mg/mLa BR 20 mg/mLb Visually compatible for 4 hr at 22°C 1439 C

Foscarnet sodium AST 24 mg/mL WY 20 mg/mL Physically compatible for 24 hr at room temperature 
under fluorescent light

1335 C

Gemcitabine HCl LI 10 mg/mLb SKB 20 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa MAR 20 mg/mLb Physically compatible for 4 hr at 23°C 2000 C

Heparin sodium TR 50 units/mL WY 20 mg/mLb Visually compatible for 4 hr at 25°C 1793 C

Heparin sodium LEO 10 and 5000 
units/mLb 

NOP 10 mg/mLb Physically compatible with little change in heparin 
activity in 14 days at 4 and 37°C. Antibiotic not tested

2684 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Heparin sodiumo RI 1000 units/Ld BR 25, 50, 100, 125 
mg/mL

Physically compatible for 4 hr at room temperature 322 C

Hetastarch in 
lactated electrolyte

AB 6% APC 20 mg/mLb Physically compatible for 4 hr at 23°C 2339 C

Hetastarch in 
sodium chloride 
0.9%

DCC 6% BR 20 mg/mLa Visually compatible for 4 hr at room temperature 1313 C

Hetastarch in 
sodium chloride 
0.9%

DCC 6% BR 20 mg/mLa One or two particles in one of five vials. Fine white 
strands appeared immediately during Y-site infusion

1315 I

Hydralazine HCl SO 1 mg/mLb WY 40 mg/mLb Moderate color change in 3 hr 1316 I

Hydralazine HCl SO 1 mg/mLa WY 40 mg/mLb Moderate color change in 1 hr 1316 I

Hydrocortisone 
sodium succinatep 

UP 100 mg/Ld BR 25, 50, 100, 125 
mg/mL

Physically compatible for 4 hr at room temperature 322 C

Hydromorphone 
HCl

WY 0.2 mg/mLa BR 20 mg/mLb Physically compatible for 4 hr at 25°C 987 C

Hydromorphone 
HCl

KN 2, 10, 40 mg/
mL

AY 20a  and 250 mg/
mL

Visually compatible. Hydromorphone stable for 24 hr. 
10% ampicillin loss in 5 hr

1532 I

Hydroxyethyl starch 
130/0.4 in sodium 
chloride 0.9%

FRK 6% NOP 10, 25, 40 mg/
mLa 

Visually compatible for 24 hr at room temperature 2770 C

Insulin, regular LI 0.2 unit/mLb WY 20 mg/mLb Physically compatible for 2 hr at 25°C 1395 C

Labetalol HCl SC 1 mg/mLa WY 10 mg/mLb Physically compatible for 24 hr at 18°C 1171 C

Letermovir ME b b Physically compatible 3398 C

Levofloxacin OMN 5 mg/mLa MAR 50 mg/mL Visually compatible for 4 hr at 24°C 2233 C

Linezolid PHU 2 mg/mL APC 20 mg/mLb Physically compatible for 4 hr at 23°C 2264 C

Magnesium 
sulfate

IX 16.7, 33.3, 66.7, 
100 mg/mLa 

WY 20 mg/mLb Physically compatible for at least 4 hr at 32°C 813 C

Melphalan HCl BW 0.1 mg/mLb WY 20 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl WY 10 mg/mLa BR 20 mg/mLb Physically compatible for 4 hr at 25°C 987 C

Meropenem 50 mg/mL NOP 250 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Midazolam HCl RC 1 mg/mLa WY 20 mg/mLb Haze forms immediately 1847 I

Milrinone lactate SS 0.2 mg/mLa APO 100 mg/mLb Visually compatible for 4 hr at 25°C 2381 C

Morphine sulfate WI 1 mg/mLa BR 20 mg/mLb Physically compatible for 4 hr at 25°C 987 C

Multivitamins USV 5 mL/La AY 1 g/50 mLc Physically compatible for 24 hr at room temperature 323 C

Nicardipine HCl DCC 0.1 mg/mLa b BR 10 mg/mLa b Turbidity forms immediately 235 I

Ondansetron HCl GL 1 mg/mLb BR 20 mg/mLb Immediate turbidity and precipitation 1365 I

Pantoprazole 
sodium

ALTl 0.16 to 0.8 
mg/mLb 

NVP 10 to 40 mg/mLa Visually compatible for 12 hr at 23°C 2603 C

Pemetrexed diso-
dium

LI 20 mg/mLb APC 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Phytonadione MSD 0.4 mg/mLc WY 40 mg/mLb Physically compatible for 3 hr 1316 C

Potassium  
chloride

40 mEq/Ld BR 25, 50, 100, 125 
mg/mL

Physically compatible for 4 hr at room temperature 322 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Propofol ZENq 10 mg/mL WY 20 mg/mLb Physically compatible for 1 hr at 23°C 2066 C

Remifentanil HCl GW 0.025 and 
0.25 mg/mLb 

SKB 20 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb BR 20 mg/mLb Few small particles form in 4 hr 1436 I

Tacrolimus FUJ 1 mg/mLb WY 20 mg/mLa Visually compatible for 24 hr at 25°C 1630 C

Teniposide BR 0.1 mg/mLa WY 20 mg/mLb Physically compatible for 4 hr at 23°C 1725 C

Theophylline TR 4 mg/mL WY 20 mg/mLb Visually compatible for 6 hr at 25°C 1793 C

Thiotepa IMMe 1 mg/mLa WY 20 mg/mLb Physically compatible for 4 hr at 23°C 1861 C

TNA #73f 32.5 mLg BR 40 mg/mLb Visually compatible for 4 hr at 25°C 1008 C

TNA #218 to #226f SKB 20 mg/mLb Visually compatible for 4 hr at 23°C 2215 C

TPN #54f Precipitate forms within 30 min at 22°C 1045 I

TPN #61f h WY 250 mg/1.3 mLi Heavy precipitate of calcium phosphate 1012 I

TPN #61f j WY 1.5 g/7.5 mLi Heavy precipitate of calcium phosphate 1012 I

TPN #203, #204f APC 100 and 250 mg/
mL

White precipitate forms immediately 1974 I

TPN #212 to #215f SKB 20 mg/mLb Visually compatible for 4 hr at 23°C 2109 C

Vancomycin HCl AB 20 mg/mLa SKB 250 mg/mLk Transient precipitate forms 2189 ?

Vancomycin HCl AB 20 mg/mLa SKB 1, 10, 50 mg/mLb Physically compatible for 4 hr at 23°C 2189 C

Vancomycin HCl AB 2 mg/mLa SKB 1b, 10b, 50b, 250k  
mg/mL

Physically compatible for 4 hr at 23°C 2189 C

Verapamil HCl SE 2.5 mg/mL WY 40 mg/mLc White precipitate forms immediately. 91% of verapamil 
precipitated

1166 I

Vinorelbine 
tartrate

BW 1 mg/mLb WY 20 mg/mLb Tiny particles form immediately. White particles in 
turbidity in 1 hr

1558 I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Tested in dextrose 5%, sodium chloride 0.9%, and Ringer’s injection, lactated.

e Lyophilized formulation tested.

f Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

g A 32.5-mL sample of parenteral nutrition solution mixed with 50 mL of antibiotic solution.

h Run at 21 mL/hr.

i Given over five minutes by syringe pump.

j Run at 94 mL/hr.

k Tested in sterile water for injection.

l Test performed using the formulation WITHOUT edetate disodium.

m Tested in either dextrose 5% or in sodium chloride 0.9%, but the report did not specify which solution.

n Tested in a 1:1 mixture of (1) dextrose 5% and dextrose 5% in sodium chloride 0.45% with and without potassium chloride 20 mEq/L and also in (2) dextrose 10% in sodium 
chloride 0.45% with and without potassium chloride 20 mEq/L.

o Tested in combination with hydrocortisone sodium succinate (Upjohn) 100 mg/L

p Tested in combination with heparin sodium (Rikers) 1000 units/L

q Test performed using the formulation WITH edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Additional Compatibility Information
Peritoneal Dialysis Solutions
The stability of ampicillin (Bristol) 50 mg/L in peritoneal dial-
ysis solutions (Dianeal 137 and PD-2) with heparin sodium 500 
units/L was evaluated at 25°C. Approximately 93 ± 10% activity 
remained after 24 hours.1228  However, ampicillin (Bristol) 2.5 
g/L in peritoneal dialysis concentrate (Travenol) containing 
dextrose 30% with and without heparin sodium 2500 units/L 

underwent substantial reduction in activity within as little as 10 
minutes.273 

The stability of ampicillin (Aspen Pharmacare) 125 mg/L 
in pH-neutral Balance (Fresenius), icodextrin-based Extraneal 
(Baxter), and dextrose-based Dianeal PD-4 (Baxter) peritoneal 
dialysis solutions was evaluated.2984  At 4, 25, and 37°C, ampi-
cillin was stable in Balance for 336, 12, and 12 hours, respec-
tively; in Extraneal for 336, 48, and 24 hours, respectively; and in 
Dianeal PD-4 for 336, 72, and 24 hours, respectively.2984 
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Ampicillin Sodium–Sulbactam Sodium
AHFS 8:12.16.08

Products
Ampicillin sodium–sulbactam sodium is available in vials and piggy-
back bottles containing 1.5 g (ampicillin 1 g plus sulbactam 0.5 g) 
or 3 g (ampicillin 2 g plus sulbactam 1 g) as the sodium salts.1(6/06) 

For intramuscular injection, reconstitute vials with sterile 
water for injection or lidocaine hydrochloride 0.5 or 2% in the 
following amounts:1(6/06) 

Vial Size Volume of Diluent
Withdrawable 
Volume Concentration

1.5 g 3.2 mL 4 mLa 375 mg/mLb 

3 g 6.4 mL 8 mLa 375 mg/mLb 

a Sufficient excess is present to permit withdrawal of the volume noted.

b Ampicillin 250 mg plus sulbactam 125 mg per mL.

For intravenous use, reconstitute piggyback bottles 
directly with a compatible diluent to the desired concentra-
tion between 3 and 45 mg/mL (ampicillin 2 to 30 mg plus 
sulbactam 1 to 15 mg per mL). Standard vials of 1.5 and 3 g 
may be reconstituted with 3.2 and 6.4 mL of sterile water for 
injection, respectively, to yield 375-mg/mL solutions (ampi-
cillin 250 mg plus sulbactam 125 mg per mL). The reconsti-
tuted solution should be diluted immediately in a compatible 
infusion solution to yield the desired concentration between 
3 and 45 mg/mL.1(6/06) 

Allow reconstituted solutions to stand so that any foaming 
may dissipate before inspecting them visually to ensure 
complete dissolution.1(6/06) 

pH
From 8 to 10.1(6/06) 

Sodium Content
Each 1.5 g (ampicillin 1 g plus sulbactam 0.5 g as the sodium 
salts) contains 5 mEq (115 mg) of sodium.1(6/06) 

Trade Name(s)
Unasyn

Administration
Ampicillin sodium–sulbactam sodium may be administered by 
deep intramuscular injection or intravenous injection or infu-
sion.3285 For direct intravenous injection, the drug should be 
given slowly over at least 10 to 15 minutes.3285  For intravenous 
infusion, the drug may be diluted in 50 to 100 mL of compatible 
diluent and infused over 15 to 30 minutes.3285 

Stability
Intact vials of the white to off-white powder should be stored 
at or below 30°C.3285  Aqueous solutions are pale yellow to 
yellow.3285  Dilute solutions are colorless to pale yellow.3285  The 
manufacturer recommends that intramuscular solutions be 
used within 1 hour after preparation.3285 

Central Venous Catheter
Ampicillin sodium–sulbactam sodium (Pfizer-Roerig) 5 plus 
2.5 mg/mL in sodium chloride 0.9% was found to be compat-
ible with the ARROWg+ard Blue Plus (Arrow International) 
chlorhexidine-bearing triple-lumen central catheter. Essen-
tially complete delivery of the drug was found with little or 
no drug loss occurring. Furthermore, chlorhexidine deliv-
ered from the catheter remained at trace amounts with no 
substantial increase due to the delivery of the drug through 
the catheter.2335 

DOI: 10.37573/9781585286850.027

Compatibility Information
Solution Compatibility

Ampicillin sodium–sulbactam sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium chloride 
0.45%

20b, 10b  g Stable for only 4 hr at 4 and 25°C 1(6/06) I

Dextrose 5% 2b  g Stable for only 4 hr at 25°C 1(6/06) I

Dextrose 5% 20b  g Stable for only 4 hr at 4°C and 2 hr at 25°C 1(6/06) I

Ringer’s injection, lactated 30b  g Stable for 24 hr at 4°C but only 8 hr at 25°C 1(6/06) I

Sodium chloride 0.9% 30b  g Stable for 48 hr at 4°C and 8 hr at 25°C 1(6/06) C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% a PF 20b  g Visually compatible with 10% loss in 32 hr at 24°C and 
68 hr at 5°C

1691 C

Sodium lactate 1⁄6 M 30b  g Stable for only 8 hr at 4 and 25°C 1(6/06) I

a Tested in PVC containers.

b Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

Additive Compatibility

Ampicillin sodium–sulbactam sodium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Aztreonam SQ 10 g PF 20b  g NSa Visually compatible with 10% ampicillin loss in 30 hr at 24°C 
and 94 hr at 5°C. Ampicillin loss is determining factor

1691 C

Ciprofloxacin MI 2 g 20b  g D5W Physically incompatible 888 I

Ciprofloxacin BAY 2 g RR 20b  g D5W Precipitates immediately 2413 I

Tramadol HCl GRU 400 mg PF 20b  g NS Visually compatible with up to 9% tramadol loss in 24 hr at 
room temperature

2652 C

a Tested in PVC containers.

b Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

Y-Site Injection Compatibility (1:1 Mixture)

Ampicillin sodium–sulbactam sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amifostine USB 10 mg/mLa RR 20 mg/mLb h Physically compatible for 4 hr at 23°C 1845 C

Amiodarone HCl WY 6 mg/mLa PF 20 mg/mLb h Immediate opaque white turbidity 2352 I

Anidulafungin VIC 0.5 mg/mLa LE 20 mg/mLb h Physically compatible for 4 hr at 23°C 2617 C

Aztreonam SQ 40 mg/mLa RR 20 mg/mLb h Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa PF 20 mg/mLb h Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetrasodium TMC 1 mg/mLb 20b h  and 30b h  mg/mL Physically compatible for 4 hr 3243 C

Ceftolozane sulfate– 
tazobactam sodium

CUB 10 mg/mLi j APP 20 mg/mLi h Physically compatible for 2 hr 3262 C

Ciprofloxacin 400 mgc 3 gc h White crystals form immediately when 
administered sequentially through a Y-site 
into running D5S

1887 I

Cisatracurium besylate GW 0.1 and 2 mg/mLa RR 20 mg/mLb h Physically compatible for 4 hr at 23°C 2074 C

Cisatracurium besylate GW 5 mg/mLa RR 20 mg/mLb h Subvisible haze develops in 15 min 2074 I

Dexmedetomidine HCl AB 4 mcg/mLb PF 20 mg/mLb h Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 5 mg/mL RR 45 mg/mLb h Cloudiness forms 1807 I

Diltiazem HCl MMD 1 mg/mLb RR 45 mg/mLb h Visually compatible 1807 C

Diltiazem HCl MMD 5 mg/mL RR 2b h and 15b h mg/mL Visually compatible 1807 C

Docetaxel RPR 0.9 mg/mLa RR 20 mg/mLb h Physically compatible for 4 hr at 23°C 2224 C

Enalaprilat MSD 0.05 mg/mLb PF 10 mg/mLb h Physically compatible for 24 hr at room 
temperature under fluorescent light

1355 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Etoposide phosphate BR 5 mg/mLa RR 20 mg/mLb h Physically compatible for 4 hr at 23°C 2218 C

Famotidine MSD 0.2 mg/mLa RR 20 mg/mLb h Physically compatible for 14 hr 1196 C

Fat emulsion, intravenous OTS 20%l PF 15 mg/mLa m n No change in particle size ≥1.3 μm observed 
in 24 hr at 25°C in the dark

3452 C

Fenoldopam mesylate AB 80 mcg/mLb PF 20 mg/mLb h Physically compatible for 4 hr at 23°C 2467 C

Filgrastim AMG 30 mcg/mLa RR 20 mg/mLa h Physically compatible for 4 hr at 22°C 1687 C

Fluconazole RR 2 mg/mL PF 40 mg/mLh Physically compatible for 24 hr at 25°C 1407 C

Fludarabine phosphate BX 1 mg/mLa RR 20 mg/mLb h Visually compatible for 4 hr at 22°C 1439 C

Gallium nitrate FUJ 1 mg/mLb RR 45 mg/mLb h Visually compatible for 24 hr at 25°C 1673 C

Gemcitabine HCl LI 10 mg/mLb RR 20 mg/mLb h Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa RR 20 mg/mLb h Physically compatible for 4 hr at 23°C 2000 C

Heparin sodium TR 50 units/mL PF 20 mg/mLb h Visually compatible for 4 hr at 25°C 1793 C

Hetastarch in lactated 
electrolyte

AB 6% PF 20 mg/mLb h Physically compatible for 4 hr at 23°C 2339 C

Idarubicin HCl AD 1 mg/mLb RR 20 mg/mLb h Haze forms and color changes immediately. 
Precipitate forms in 20 min

1525 I

Insulin, regular LI 0.2 unit/mLb RR 20 mg/mLb h Physically compatible for 2 hr at 25°C 1395 C

Isavuconazonium sulfate ASP 1.5 mg/mLi FRK 20 mg/mLh i Measured turbidity increases immediately 
with precipitation within 2 hr

3263 I

Letermovir ME b b Physically compatible 3398 C

Linezolid PHU 2 mg/mL PF 20 mg/mLb h Physically compatible for 4 hr at 23°C 2264 C

Meperidine HCl WY 10 mg/mLb RR 20 mg/mLb h Physically compatible for 1 hr at 25°C 1338 C

Meropenem–vaborbactam TMC 8 mg/mLb k PF 20 mg/mLb h Physically compatible for 3 hr at 20 to 25°C 3380 C

Morphine sulfate ES 1 mg/mLb RR 20 mg/mLb h Physically compatible for 1 hr at 25°C 1338 C

Nicardipine HCl DCC 0.1 mg/mLa b PF 10 mg/mLa b h Turbidity forms immediately 235 I

Ondansetron HCl GL 1 mg/mLb RR 20 mg/mLb h Immediate turbidity and precipitation 1365 I

Paclitaxel NCI 1.2 mg/mLa RR 20 mg/mLb h Physically compatible for 4 hr at 22°C 1556 C

Palonosetron HCl MGI 50 mcg/mL RR 20 mg/mLb h Physically compatible and no loss of either 
drug in 4 hr at room temperature

2749 C

Pemetrexed disodium LI 20 mg/mLb LE 20 mg/mLb h Physically compatible for 4 hr at 23°C 2564 C

Plazomicin sulfate ACH 24 mg/mLi AUR 20 mg/mLh i Physically compatible for 1 hr at 20 to 25°C 3432 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

RR 20 mg/mLb h Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb RR 20 mg/mLb h Few small particles form in 4 hr 1436 I

Tacrolimus FUJ 1 mg/mLb RR 33.3 mg/mLa h Visually compatible for 24 hr at 25°C 1630 C

Tedizolid phosphate CUB 0.8 mg/mLb FRK 20 mg/mLb h Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLa b g BA 20 mg/mLa b g h Physically compatible for 2 hr 2830 C

Teniposide BR 0.1 mg/mLa RR 20 mg/mLb h Physically compatible for 4 hr at 23°C 1725 C

Theophylline TR 4 mg/mL PF 20 mg/mLb h Visually compatible for 6 hr at 25°C 1793 C

Thiotepa IMMd 1 mg/mLa RR 20 mg/mLb h Physically compatible for 4 hr at 23°C 1861 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

TNA #218 to #226e PF 20 mg/mLb h Visually compatible for 4 hr at 23°C 2215 C

TPN #212 to #215e RR 20 mg/mLb h Physically compatible for 4 hr at 23°C 2109 C

Vancomycin HCl AB 20 mg/mLa PF 250 mg/mLf h Transient precipitate forms 2189 ?

Vancomycin HCl AB 20 mg/mLa PF 1, 10, 50 mg/mLb h Physically compatible for 4 hr at 23°C 2189 C

Vancomycin HCl AB 2 mg/mLa PF 1b h, 10b h, 50b h, 250f h   
mg/mL

Physically compatible for 4 hr at 23°C 2189 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Concentration and volume not specified.

d Lyophilized formulation tested.

e Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

f Tested in sterile water for injection.

g Tested in Ringer’s injection, lactated.

h Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

i Tested in both dextrose 5% and sodium chloride 0.9%.

j Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

k Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

l Run at 25 mL/hr with dextrose 5% run at 83 mL/hr.

m Run at 100 mL/hr.

n Not specified whether concentration refers to single component or combined components.

Selected Revisions September 30, 2019. © Copyright, October 
1990. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Amsacrine
AHFS 10:00

Products
Amsacrine is available in ampuls containing 1.5 mL of a 50-mg/
mL solution (75 mg total) in anhydrous N,N-dimethylacetamide 
(DMA). It is packaged with a vial containing 13.5 mL of 0.0353 M 
l-lactic acid diluent.1 

To prepare the drug for use, aseptically add 1.5 mL of the 
amsacrine solution to the vial of l-lactic acid diluent. The 
resulting orange-red solution contains amsacrine 5 mg/mL in 
10% (v/v) N,N-dimethylacetamide and 0.0318 M l-lactic acid. 
This concentrated solution must be diluted in dextrose 5% for 
infusion; do not use chloride-containing solutions.1 

Direct contact of amsacrine solutions with skin or mucous 
membranes may result in skin sensitization and should be 
avoided.234 

Trade Name(s)
Amsidine, Amsidyl

Administration
Amsacrine is administered by central vein infusion over 60 to 
90 minutes after the dose is diluted in 500 mL of dextrose 5%.1 

Stability
Amsacrine in intact ampuls should be stored at room tempera-
ture.1  When mixed with the l-lactic acid diluent, the amsacrine 
solution is physically and chemically stable for at least 48 hours 
at room temperature under ambient light.234 

Light Effects
The effect of diffuse daylight and fluorescent light on amsacrine 
150 mcg/mL in dextrose 5% was studied for 48 hours at 19 to 
21°C; no loss due to light exposure occurred.1308 

Syringes
Glass syringes are recommended for the transfer of amsacrine 
concentrate to the l-lactic acid diluent.115  The DMA solvent may 
extract UV-absorbing species from plastics and rubber.967 

The compatibility of amsacrine (Gödecke) concentrated solu-
tion in DMA with rubber-free plastic syringes (Injekt, B. Braun) 
was evaluated at 37°C and ambient temperature. Storage of the 
DMA diluent in the plastic syringes resulted in no visible changes 
to the drug or syringes and did not adversely affect the perfor-
mance of the syringes. Analysis found a trace amount of oleic acid 
amide lubricant, about 50 mcg in the 2-mL syringe content, after 
storage for 24 hours at 37°C. Storage at ambient temperature 
resulted in substantially lower amounts of oleic acid amide. The 
authors concluded the rubber-free Injekt plastic syringes were 
acceptable alternatives to glass syringes to transfer the amsa-
crine concentrate. Other plastic syringes incorporating rubber 
components are not recommended because of the extraction of 
materials into the drug solution.2284 

Sorption
Amsacrine 150 mcg/mL in dextrose 5% did not undergo sorp-
tion to cellulose propionate and methacrylate butadiene styrene 
burette chambers and PVC and polybutadiene tubing.1308 

DOI: 10.37573/9781585286850.028

Compatibility Information
Solution Compatibility

Amsacrine

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% PD 150 mga Physically compatible with little or no loss in 48 hr at 20°C exposed to light 1308 C

Dextrose 5% NCI 150 mg Physically and chemically stable for 48 hours at room temperature in light 234 C

Sodium chloride 0.9% Amsacrine is incompatible with chloride- containing solutions 1 I

a Tested in burette chambers composed of cellulose propionate or methacrylate butadiene styrene.

Additive Compatibility

Amsacrine

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Sodium bicarbonate 2 mEq NCI a D5W Amsacrine chemically stable for 96 hr at 
room temperature

234 C

a Concentration unspecified.
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Y-Site Injection Compatibility (1:1 Mixture)

Amsacrine

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 7 mg/mLa NCI 1 mg/mLa Immediate dark orange turbidity, becoming 
brownish orange in 1 hr

1381 I

Amikacin sulfate BR 5 mg/mLa NCI 1 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

Amphotericin B SQ 0.6 mg/mLa NCI 1 mg/mLa Immediate yellow turbidity, becoming yellow 
flocculent precipitate in 15 min

1381 I

Aztreonam SQ 40 mg/mLa NCI 1 mg/mLa Immediate yellow-orange turbidity, becoming 
a precipitate in 4 hr

1381 I

Ceftazidime GL 40 mg/mLa NCI 1 mg/mLa Immediate orange precipitate 1381 I

Ceftriaxone sodium RC 40 mg/mLa NCI 1 mg/mLa Immediate orange turbidity, developing into 
flocculent precipitate in 4 hr

1381 I

Chlorpromazine HCl ES 2 mg/mLa NCI 1 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

Clindamycin phosphate UP 10 mg/mLa NCI 1 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

Cytarabine QU 50 mg/mL NCI 1 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

Dexamethasone sodium 
phosphate

QU 1 mg/mLa NCI 1 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

Diphenhydramine HCl PD 2 mg/mLa NCI 1 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

Famotidine MSD 2 mg/mLa NCI 1 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

Fludarabine phosphate BX 1 mg/mLa NCI 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Furosemide ES 3 mg/mLa NCI 1 mg/mLa Yellow turbidity becoming colorless liquid with 
yellow precipitate

1381 I

Ganciclovir sodium SY 20 mg/mLa NCI 1 mg/mLa Immediate dark orange turbidity 1381 I

Gentamicin sulfate SO 5 mg/mLa NCI 1 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

Granisetron HCl SKB 0.05 mg/mLa NCI 1 mg/mLa Physically compatible for 4 hr at 23°C. Precipi-
tate forms in 24 hr

2000 C

Haloperidol lactate MN 0.2 mg/mLa NCI 1 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

Heparin sodium SO 40 units/mLa NCI 1 mg/mLa Orange precipitate forms immediately 1381 I

Hydrocortisone sodium 
succinate

UP 1 mg/mLa NCI 1 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

Hydromorphone HCl AST 0.5 mg/mLa NCI 1 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

Lorazepam WY 0.1 mg/mLa NCI 1 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

Methylprednisolone 
sodium succinate

UP 5 mg/mLa NCI 1 mg/mLa Immediate orange turbidity and precipitate in 
4 hr

1381 I

Metoclopramide HCl RB 2.5 mg/mLa NCI 1 mg/mLa Orange turbidity becomes orange precipitate 
in 1 hr

1381 I

Morphine sulfate ES 1 mg/mLa NCI 1 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

Ondansetron HCl GL 1 mg/mLa NCI 1 mg/mLa Orange precipitate forms within 30 min 1365 I

Prochlorperazine 
edisylate

SKF 0.5 mg/mLa NCI 1 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

Promethazine HCl ES 2 mg/mLa NCI 1 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

Ranitidine HCl GL 2 mg/mLa NCI 1 mg/mLa Visually compatible for 4 hr at 22°C 1381 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Sargramostim IMM 10 mcg/mLa NCI 1 mg/mLa Visually compatible for 4 hr at 22°C 1436 C

Sargramostim IMM 10 mcg/mLb NCI 1 mg/mLa Haze and yellow precipitate form 1436 I

Tobramycin sulfate LI 5 mg/mLa NCI 1 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

Vancomycin HCl LI 10 mg/mLa NCI 1 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

Selected Revisions October 1, 2012. © Copyright, October 1994. 
American Society of Health- System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Anakinra
AHFS 92:36

Products
Anakinra is available in prefilled glass syringes containing 100 
mg of drug in 0.67 mL of solution.2859  The prefilled syringes have 
27-gauge needles protected with latex rubber covers.2859  Each 
syringe containing 0.67 mL of solution also contains anhydrous 
citric acid 1.29 mg, sodium chloride 5.48 mg, disodium EDTA 
0.12 mg, and 0.7 mg of polysorbate 80 in water for injection.2859 

pH
6.5.2859 

Trade Name(s)
Kineret

Administration
Anakinra is administered subcutaneously.2859 

Stability
Anakinra should be stored under refrigeration.2859  Do not shake; 
protect from freezing and light. The injection contains no preser-
vative and is for single use.2859  Discard any unused portions.2859 

Visually inspect the syringes prior to use.2859  The solution 
may contain trace amounts of small, translucent to white, 
amorphous protein particles.2859  If the number of these particles 
appears excessive or the solution is discolored, cloudy, or partic-
ulate matter is present, the syringe should be discarded.2859 

DOI: 10.37573/9781585286850.029

Compatibility Information
Y-Site Injection Compatibility (1:1 Mixture)

Anakinra

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Aztreonam BMS 20 mg/mLb SYN 4 and 36 mg/mLb Physically compatible. No aztreonam loss in 4 hr at 
25°C. Anakinra uncertain

2508 ?

Cefazolin sodium GVA 15 mg/mLb SYN 4 and 36 mg/mLb Physically compatible. No cefazolin loss in 4 hr at 
25°C. Anakinra uncertain

2508 ?

Cefotaxime sodium HO 10 mg/mLb SYN 4 and 36 mg/mLb Physically compatible. No cefotaxime loss in 4 hr at 
25°C. Anakinra uncertain

2508 ?

Cefoxitin sodium ME 20 mg/mLb SYN 4 and 36 mg/mLb Physically compatible. No cefoxitin loss in 4 hr at 
25°C. Anakinra uncertain

2508 ?

Ceftriaxone sodium RC 20 mg/mLa SYN 4 and 36 mg/mLa Ceftriaxone stable. 10% anakinra loss in 30 min 
and 20% in 4 hr at 22°C

2509 I

Ceftriaxone sodium RC 20 mg/mLb SYN 4 and 36 mg/mLb Physically compatible with no loss of either drug in 
4 hr at 22°C

2509 C

Clindamycin phosphate AST 12 mg/mLb SYN 4 and 36 mg/mLb Physically compatible with little or no loss of either 
drug in 4 hr at 22°C

2510 C

Famotidine 1 mg/mLb SYN 4 and 36 mg/mLb Physically compatible with little or no loss of either 
drug in 4 hr at 22°C

2511 C

Fluconazole PF 2 mg/mLb SYN 4 and 36 mg/mLb Physically compatible. No fluconazole loss in 4 hr 
at 25°C. Anakinra uncertain

2508 ?

Lorazepam WY 0.1 mg/mLb SYN 4 and 36 mg/mLb Physically compatible with no loss of either drug in 
4 hr at 22°C

2512 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

Selected Revisions March 27, 2014. © Copyright, October 2006. 
American Society of Health- System Pharmacists, Inc.
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Angiotensin II Acetate
AHFS 68:44

Products
Angiotensin II acetate concentrate for injection is available as a 
solution in 1-mL single-dose vials with each mL containing the 
equivalent of 2.5 mg angiotensin II.3397 Each mL of solution also 
contains mannitol 25 mg and sodium hydroxide and/or hydro-
chloric acid for pH adjustment in water for injection.3397 

 Angiotensin II acetate concentrate for injection must be 
diluted in sodium chloride 0.9% prior to administration.3397 
For fluid-restricted patients, 1 mL (2.5 mg) or 2 mL (5 mg) of 
the concentrate for injection should be diluted in a 250- or 
500-mL infusion bag, respectively, of sodium chloride 0.9% for 
a resulting concentration of 10,000 ng/mL.3397 For patients who 
are not fluid restricted, 1 mL (2.5 mg) of the concentrate for 
injection should be diluted in a 500-mL infusion bag of sodium 
chloride 0.9% for a resulting concentration of 5000 ng/mL.3397 

pH
Adjusted to 5.5.3397 

Osmolality
When diluted as directed in sodium chloride 0.9%, the diluted 
solution of angiotensin II will assume the same osmolality as the 
sodium chloride 0.9% solution.3430 

Equivalency
Angiotensin II 2.5 mg is equivalent to an average of 2.9 mg of 
angiotensin II acetate.3397 

Trade Name(s)
Giapreza

Administration
Angiotensin II acetate is administered as a continuous intrave-
nous infusion following dilution in sodium chloride 0.9%.3397 
The manufacturer recommends administration of the infusion 
through a central venous line,3397 preferably through a dedi-
cated port.3430 

Infusion of the diluted angiotensin II solution should be 
initiated at a rate of 20 ng/kg/min with an upward titration as 
frequently as every 5 minutes by increments of up to 15 ng/kg/
min as needed to achieve or maintain target blood pressure.3397 
The infusion rate should not exceed 80 ng/kg/min during the 
first 3 hours of treatment; the maintenance infusion rate should 
not exceed 40 ng/kg/min.3397 

Stability
Angiotensin II acetate concentrate for injection is a clear solu-
tion.3397 Intact vials of the concentrate for injection should be 
stored under refrigeration at 2 to 8°C.3397 Angiotensin II acetate 
solutions should be visually inspected for particulate matter and 
discoloration prior to administration.3397 

Diluted solutions of angiotensin II for infusion may be stored 
at room temperature or under refrigeration for up to 24 hours; 
after this period, the diluted solutions should be discarded.3397 

Sorption
Both polyvinyl chloride (PVC) and non-PVC infusion bags 
containing sodium chloride 0.9% may be used in the preparation 
of angiotensin II for infusion.3430 Adherence of the peptide to the 
infusion bag has not been observed in compatibility studies.3430 

DOI: 10.37573/9781585286850.030

Compatibility Information
Solution Compatibility

Angiotensin II acetate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% LJ 5000 and 10,000 mcg Discard after 24 hr at room temperature or under refrigeration 3397 C

Y-Site Injection Compatibility (1:1 Mixture)

Angiotensin II acetate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Dopamine HCl LJ 5 and 10 mcg/mLa Stated to be compatible 3430 C

Epinephrineb LJ 5 and 10 mcg/mLa Stated to be compatible 3430 C

Norepinephrine bitartrate LJ 5 and 10 mcg/mLa Stated to be compatible 3430 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Phenylephrine HCl LJ 5 and 10 mcg/mLa Stated to be compatible 3430 C

Vasopressin LJ 5 and 10 mcg/mLa Stated to be compatible 3430 C

a Tested in sodium chloride 0.9%.

b Salt not specified.

Selected Revisions September 30, 2019. © Copyright, May 2018. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Anidulafungin
AHFS 8:14.16

Products
Anidulafungin is available in 50-mg vials with 50 mg of fruc-
tose, 250 mg of mannitol, 125 mg of polysorbate 80, 5.6 mg 
of tartaric acid, and sodium hydroxide and/or hydrochloric acid 
to adjust pH.2862  Anidulafungin also is available in 100-mg vials 
with 100 mg of fructose, 500 mg of mannitol, 250 mg of poly-
sorbate 80, 11.2 mg of tartaric acid, and sodium hydroxide and/
or hydrochloric acid to adjust pH.2862 

Reconstitute the 50- and 100-mg vials with 15 and 30 mL, 
respectively, of sterile water for injection to yield a concentrated 
solution containing anidulafungin 3.33 mg/mL.2862  This concen-
trate must be diluted in dextrose 5% or sodium chloride 0.9% 
for administration.2862 The manufacturer recommends diluting 
50-, 100-, and 200-mg quantities of anidulafungin in 50, 100, 
and 200 mL, respectively.2862 

Trade Name(s)
Eraxis

Administration
Anidulafungin is administered by intravenous infusion at a 
rate not exceeding 1.1 mg/min after dilution in dextrose 5% 
or sodium chloride 0.9%.2862 No other solution should be 
used.2862 

Stability
Intact vials of anidulafungin should be stored refrigerated and 
protected from freezing.2862 

The reconstituted anidulafungin solution is stable at 
controlled room temperature for up to 24 hours prior to dilu-
tion.2862  Anidulafungin diluted in dextrose 5% or sodium chlo-
ride 0.9% for infusion is stable at controlled room temperature 
for up to 48 hours or frozen for up to 72 hours from prepara-
tion.2862 

DOI: 10.37573/9781585286850.031

Compatibility Information
Y-Site Injection Compatibility (1:1 Mixture)

Anidulafungin

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium APP 7 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Amikacin sulfate APC 5 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Aminophylline AB 2.5 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Amphotericin B PHT 0.6 mg/mLa VIC 0.5 mg/mLa Measured haze went up immediately 2617 I

Amphotericin B lipid complex ELN 1 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Amphotericin B liposomal FUJ 1 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Ampicillin sodium APC 20 mg/mLb VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Ampicillin sodium–sulbactam 
sodium

LE 20 mg/mLb d VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Cangrelor tetrasodium TMC 1 mg/mLb 0.5 mg/mLb Physically compatible for 4 hr 3243 C

Carboplatin BMS 5 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Cefazolin sodium APC 20 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Cefepime HCl DUR 20 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Cefoxitin sodium APP 20 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Ceftazidime GSK 40 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Ceftolozane sulfate–tazobactam 
sodium

CUB 10 mg/mLj k PF 0.77 mg/mLj Physically compatible for 2 hr 3262 C

Ceftriaxone sodium RC 20 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Cefuroxime sodium GSK 30 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ciprofloxacin AB 2 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Cisplatin SIC 1 mg/mLb VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Clindamycin phosphate AB 10 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Cyclophosphamide MJ 10 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Cyclosporine NOV 5 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Cytarabine BED 50 mg/mL VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Daunorubicin HCl BED 1 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Dexamethasone sodium phosphate AMR 1 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Digoxin GW 0.25 mg/mL VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Dobutamine HCl AB 4 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Docetaxel AVE 2 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Dopamine HCl AMR 3.2 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Doripenem JJ 5 mg/mLa b PF 0.5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl GNS 2 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Epinephrine HCl AMR 50 mcg/mL VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Ertapenem sodium ME 20 mg/mLb VIC 0.5 mg/mLa Microparticulates form immediately 2617 I

Erythromycin lactobionate AB 5 mg/mLb VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Etoposide phosphate BMS 5 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Famotidine BV 2 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Fentanyl citrate AB 50 mcg/mL VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Fluconazole PF 2 mg/mL VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Fluorouracil APP 16 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Furosemide AB 3 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Ganciclovir sodium RC 20 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Gemcitabine HCl LI 10 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Gentamicin sulfate AB 5 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Heparin sodium AB 100 units/mL VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Hydrocortisone sodium succinate PHU 1 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Ifosfamide BMS 25 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Imipenem–cilastatin sodium ME 5 mg/mLb h VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Isavuconazonium sulfate ASP 1.5 mg/mLj PF 0.77 mg/mLj Physically compatible for 2 hr 3263 C

Letermovir ME a a Physically compatible 3398 C

Leucovorin calcium BED 2 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Levofloxacin OMN 5 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Linezolid PH 2 mg/mL VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Meperidine HCl AB 10 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Meropenem ASZ 2.5 mg/mLb VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Meropenem–vaborbactam TMC 8 mg/mLb i PF 0.77 mg/mLb Immediate change in measured 
turbidity. pH increased by >3 units 
within 3 hr

3380 I

Methylprednisolone sodium 
succinate

PH 5 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Metronidazole BA 5 mg/mL VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Midazolam HCl BA 1 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Morphine sulfate ES 15 mg/mL VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Mycophenolate mofetil HCl RC 6 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Norepinephrine bitartrate BED 0.12 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Paclitaxel MJ 0.6 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Pantoprazole sodium WAYc 0.4 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Phenylephrine HCl BA 1 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Piperacillin sodium–tazobactam 
sodium

LEc 40 mg/mLa e VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Plazomicin sulfate ACH 24 mg/mLj PF 0.77 mg/mLj Measured turbidity increases within  
15 min; pH increased by >1 unit within 
30 min

3432 I

Potassium chloride APP 0.1 mEq/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Quinupristin–dalfopristin AVE 5 mg/mLa f VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Ranitidine HCl GSK 2 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Sodium bicarbonate APP 1 mEq/mL VIC 0.5 mg/mLa Haze increases immediately and  
microparticulates occur in 4 hr

2617 I

Tacrolimus FUJ 20 mcg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Tedizolid phosphate CUB 0.8 mg/mLb PF 0.77 mg/mLb Physically compatible for 2 hr 3244 C

Tobramycin sulfate AB 5 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Trimethoprim–sulfamethoxazole ES 0.8 mg/mLa g VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Vancomycin HCl APP 10 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Vincristine sulfate FAU 50 mcg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Voriconazole PF 4 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Zidovudine GSK 4 mg/mLa VIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Test performed using the formulation WITHOUT edetate disodium.

d Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

e Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

f Quinupristin and dalfopristin components combined.

g Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

h Not specified whether concentration refers to single component or combined components.

i Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

j Tested in both dextrose 5% and sodium chloride 0.9%.

k Ceftolozane component. Ceftolozane sulfate in a fixed-ratio concentration with tazobactam sodium.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Additional Compatibility Information
Peritoneal Dialysis Solutions
Anidulafungin (Ecalta, Pfizer) 100 mg/L was visually compatible 
in both Dianeal PD-4 with dextrose 1.36% (Baxter) and Extra-
neal with icodextrin 7.5% (Baxter) peritoneal dialysis solu-
tions at 4 and 25°C for up to 14 days in polyvinyl chloride (PVC) 
containers; however, cloudiness developed after 24 hours in the 
same solutions stored at 36°C.3419 

Selected Revisions June 1, 2019. © Copyright, October 2008. 
American Society of Health-System Pharmacists, Inc.
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Antihemophilic Factor (Recombinant)
AHFS 20:28.16

Products
Antihemophilic factor (recombinant) is available in forms 
prepared by differing processes. Helixate FS, Kogenate, and 
Kogenate FS are prepared using human factor VIII genes in baby 
hamster kidney cells while Advate, Recombinate, and ReFacto 
are prepared from human factor VIII genes in Chinese hamster 
ovary cells. The products are available in sizes of 250, 500, 1000, 
2000, and 3000 international units with sterile water for injec-
tion diluent. The vials of drug are sealed under vacuum.1(12/08) 4 

After reconstitution, Kogenate contains excipients of glycine 
10 to 30 mg/mL, up to 500 mcg/1000 international units of 
imidazole, up to 600 mcg/1000 international units of polysor-
bate 80, calcium chloride 2 to 5 mM, human albumin 1 to 4 mg/
mL, and sodium chloride.1(12/08) 

Helixate FS and Kogenate FS are formulated with sucrose. 
After reconstitution, the products contain excipients of 
sucrose 0.9 to 1.3%, l-histidine 18 to 23 mM, glycine 21 to 25 
mg/mL, calcium chloride 2 to 3 mM, up to 35 mcg/mL of poly-
sorbate 80, up to 20 mcg/1000 international units of imid-
azole, up to 5 mcg/1000 international units of tri-n-butyl 
phosphate.1(12/08) 

After reconstitution, Recombinate contains excipients of 
human albumin 12.5 mg/mL, calcium 0.2 mg/mL, polyethylene 
glycol 3350 1.5 mg/mL, histidine 55 mM, polysorbate 80 1.5 
mcg/international unit, and sodium 0.18 mEq/mL.1(12/08) 

Reconstituted ReFacto contains excipients of sodium chloride, 
sucrose, l-histidine, calcium chloride, and polysorbate 80.1(12/08) 

To reconstitute, allow the vials to come to room tempera-
ture, and use the transfer needle provided or syringe and 
needle to transfer the diluent into the vial of drug. The vacuum 
will draw in the diluent. Direct the stream against the vial 
wall and avoid excessive foaming. Incomplete diluent transfer 
warrants discarding the vial. Remove the transfer needle and 
swirl the vial with gentle agitation to dissolve the powder. 
It should not be vigorously shaken. Do not refrigerate after 
reconstitution.1(12/08) 

Trade Name(s)
Advate, Helixate FS, Kogenate, Kogenate FS, ReFacto

Administration
Antihemophilic factor (recombinant) is administered intra-
venously. The drug should be withdrawn from the vial into a 
syringe using the sterile filter needle provided. The use of plastic 
syringes has been suggested because proteins tend to adhere 
more to glass syringes than to plastic ones.1(12/08) 

Stability
The products should be stored under refrigeration protected 
from light; freezing should be avoided because of possible 
damage to the diluent container. Intact vials of drug may be 
stored up to 3 months at room temperature up to 25°C (Koge-
nate, ReFacto) or 30°C (Recombinate). The products do not 
contain an antimicrobial preservative; use within 3 hours after 
reconstitution is recommended.1(12/08) 4 

Antihemophilic factor VIII (ADVATE, Baxter) when reconsti-
tuted as directed was found to exhibit about 8% loss of activity 
within 24 hours when stored at controlled room tempera-
ture.2748 

Sorption
Antihemophilic factor (recombinant) (Bayer) 1 international 
unit/mL in sodium chloride 0.9% was delivered at a rate of 1 
mL/min through administration tubing composed of polyvinyl 
chloride (PVC) (Terumo) and polybutadiene (Terumo). No loss 
of antihemophilic factor (recombinant) occurred with the poly-
butadiene administration tubing. However, losses of 10 to 16% 
occurred through the PVC sets.2448 

Filtration
Antihemophilic factor (recombinant) (Bayer) 1 international unit/
mL in sodium chloride 0.9% was delivered at a rate of 1 mL/min 
through administration tubing composed of PVC with 0.2-μm 
inline filters composed of degenerated polysulfone (Terumo), poly-
ethersulfone (JMS), and degenerated polyethersulfone (Nipro). No 
added loss of antihemophilic factor (recombinant) due to sorption 
to the filter occurred with the polysulfone filter. However, only 50 
to 60% of the antihemophilic factor (recombinant) was delivered 
with the polyethersulfone filters. About 15% of the loss was attrib-
utable to the PVC tubing (see Sorption), but the balance resulted 
from the filters.2448 

DOI: 10.37573/9781585286850.032
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Products
Antithymocyte globulin (rabbit) is available as a lyophilized 
powder in 25-mg vials with glycine 50 mg, mannitol 50 mg, and 
sodium chloride 10 mg. The vial of drug is accompanied by a 
5-mL vial of sterile water for injection for use as a diluent.1(9/07) 

Allow the vials of antithymocyte globulin (rabbit) and diluent 
to warm to room temperature before reconstitution. Recon-
stitute the vial of drug with the diluent provided immediately 
before use. Direct the flow of diluent to the side of the vial. 
Rotate the vial gently to dissolve the drug, resulting in a 5-mg/
mL solution. Inspect for particulate matter before use; the solu-
tion should be clear and not opaque. Should some particulate 
matter remain, continue rotating gently until all particulate 
matter is dissolved.1(9/07) 4 

pH
From 6.6 to 7.4.1(9/07) 

Trade Name(s)
Thymoglobulin

Administration
Antithymocyte globulin (rabbit) is administered intravenously 
into a high-flow vein after dilution in dextrose 5% or sodium 

chloride 0.9% to an approximate concentration of 0.5 mg/mL. 
The manufacturer recommends that each vial to be adminis-
tered be diluted in 50 mL of infusion solution. The total volume 
usually ranges between 50 and 500 mL. Invert the bag gently 
once or twice to mix the solution before administration.1(9/07) 4 

Antithymocyte globulin (rabbit) diluted for administration is 
infused through a 0.22-μm filter over a minimum of six hours 
for the first infusion and over at least four hours subsequently.

Stability
Intact vials of antithymocyte globulin (rabbit) should be stored 
under refrigeration and protected from light and freezing. 
After reconstitution, the drug is stable for 24 hours but should 
be used within four hours because of the absence of preser-
vatives.1(9/07) 4  Mixed in an infusion solution, immediate use is 
recommended.1(9/07) 

Antithymocyte globulin (rabbit) is for single use and 
contains no preservative. Any unused drug remaining should be 
discarded.1(9/07) 

Sorption
The manufacturer states that no interaction of antithymocyte 
globulin (rabbit) with glass bottles or PVC bags or administra-
tion sets has been found.4 

Antithymocyte Globulin (Rabbit)
AHFS 92:44

Compatibility Information
Additive Compatibility

Antithymocyte globulin (rabbit)

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Heparin sodium ESa 2000 units SGS 200 and 300 mg D5W Immediate haze and precipitation 2488 I

Heparin sodium ESa 2000 units SGS 200 and 300 mg NS Physically compatible for 24 hr at 23°C 2488 C

Hydrocortisone sodium succinate PHUb 50 mg SGS 200 and 300 mg D5W Immediate haze and precipitation 2488 I

Hydrocortisone sodium succinate PHUb 50 mg SGS 200 and 300 mg NS Physically compatible for 24 hr at 23°C 2488 C

a Hydrocortisone sodium succinate (Pharmacia Upjohn) 50 mg/L was also present.

b Heparin sodium (Elkins-Sinn) 2000 units/L was also present.

Y-Site Injection Compatibility (1:1 Mixture)

Antithymocyte globulin (rabbit)

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Heparin sodium ES 2 units/mLa SGS 0.2 mg/mLa Haze and precipitate form immediately 2488 I

Heparin sodium ES 2 units/mLa SGS 0.3 mg/mLa Haze and precipitate form immediately 2488 I

Heparin sodium ES 2 units/mLb SGS 0.2 mg/mLb Physically compatible for 4 hr at 23°C 2488 C

Heparin sodium ES 2 units/mLb SGS 0.3 mg/mLb Physically compatible for 4 hr at 23°C 2488 C

DOI: 10.37573/9781585286850.033
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Heparin sodium ES 100 units/mLa b SGS 0.2 mg/mLa b Physically compatible for 4 hr at 23°C 2488 C

Heparin sodium ES 100 units/mLa b SGS 0.3 mg/mLa b Physically compatible for 4 hr at 23°C 2488 C

Hydrocortisone sodium 
succinate

PHU 0.5 mg/mLa b SGS 0.2 and 0.3 mg/mLa b Physically compatible for 4 hr at 23°C 2488 C

Hydrocortisone sodium 
succinate

PHU 1 mg/mLa b SGS 0.2 and 0.3 mg/mLa b Physically compatible for 4 hr at 23°C 2488 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

Selected Revisions October 1, 2012. © Copyright, October 2006. 
American Society of Health- System Pharmacists, Inc.
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Apomorphine Hydrochloride
AHFS 28:36.20.08

Products
Apomorphine hydrochloride is available as 10-mg/mL injections 
with sodium metabisulfite 1 mg in 1-, 2-, and 5-mL ampuls and 
may also contain sodium hydroxide and/or hydrochloric acid to 
adjust pH during manufacturing.38 115 

pH
From 3 to 4.115 

Trade Name(s)
APO-go, Apokinon, Apomine

Administration
Apomorphine hydrochloride is administered subcutaneously by 
intermittent injection or continuous infusion using a controlled 
infusion device.38 115 

Stability
Containers should be stored under refrigeration115 or at 
controlled room temperature38 and protected from freezing and 
exposure to light.38 115 Apomorphine hydrochloride injection 
should be clear and colorless and should not be used if it has 
turned green.38 

Light Effects
Apomorphine hydrochloride is very sensitive to exposure to 
light. In sodium chloride 0.9%, apomorphine hydrochloride 
(Teclapharm) 0.01 mg/mL and 0.1 mg/mL lost 44 and 24%, 
respectively, in one day when stored at room temperature 
without light protection.2403 

Compatibility Information
Solution Compatibility

Apomorphine HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% FREa TEC 100 mg Physically compatible with about 8% loss in 14 days at room 
temperature and about 7% loss in 28 days at 4°C plus 7 days at 
room temperature when protected from light

2403 C

Sodium chloride 0.9% FREa TEC 10 mg Physically compatible with about 7% loss in 24 days at room 
temperature and about 9% loss in 7 days at 4°C plus 24 hr at 
room temperature when protected from light

2403 C

a Tested in PVC containers.

Selected Revisions October 1, 2012. © Copyright, October 2004. 
American Society of Health- System Pharmacists, Inc.
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Aprepitant
AHFS 56:22.32

Products
Aprepitant is available as an oil-in-water emulsion in single-
dose vials containing 130 mg of aprepitant in 18 mL of emul-
sion.3436 3437 Also present in each 130-mg vial are egg lecithin  
2.6 g, ethanol 0.5 g, sodium oleate 0.1 g, soybean oil 1.7 g, 
sucrose 1 g, and water for injection.3436 

To prepare a 130-mg infusion, 18 mL of the emulsion should 
be withdrawn from the vial and transferred to a non-poly-
vinyl chloride (non-PVC) infusion bag containing 130 mL 
of sodium chloride 0.9% or dextrose 5%.3436 To prepare a 
100-mg infusion, 14 mL of the emulsion should be with-
drawn from the vial and transferred to a non-PVC infusion 
bag containing 100 mL of sodium chloride 0.9% or dextrose 
5%.3436 After addition of the emulsion to the infusion bag, the 
bag should be inverted gently 4 to 5 times; shaking should 
be avoided.3436 Infusion bags should be inspected for particu-
late matter and discoloration; if particulate matter is present 
or discoloration has occurred, the infusion bag should be  
discarded.3436 

Trade Name(s)
Cinvanti

Administration
Aprepitant is administered by intravenous infusion over 30 
minutes.3436 Aprepitant should be administered using only 
non-diethylhexyl phthalate (non-DEHP) tubing after dilution of 
the emulsion in a non-PVC infusion bag containing the appro-
priate volume of sodium chloride 0.9% or dextrose 5%.3436 

Stability
Aprepitant is an opaque, off-white to amber oil-in-water emul-
sion.3436 3437 Intact vials should be stored at 2 to 8°C and should 
not be frozen.3436 Intact vials can be stored at room tempera-
ture for up to 60 days.3436 The manufacturer states that the 
emulsion when diluted as recommended is stable for 6 hours at 
ambient room temperature in sodium chloride 0.9% or 12 hours 
at ambient room temperature in dextrose 5%.3436 

Aprepitant is incompatible with any solutions containing 
divalent cations (e.g., calcium, magnesium), including Ringer’s 
injection, lactated and Hartmann’s solution.3436 

Sorption
The diluted emulsion should be prepared using only non-PVC 
infusion bags and administered using only non-DEHP tubing.3436 

DOI: 10.37573/9781585286850.035

Compatibility Information
Solution Compatibility

Aprepitant

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s 
injection

HRN Stated to be incompatible with calcium-containing solutions 3436 I

Dextrose 5% in Ringer’s 
injection lactated

HRN Stated to be incompatible with calcium-containing solutions 3436 I

Dextrose 5% HRN 878 mg Stated to be stable for 12 hours at ambient room temperature 3436 C

Dextrose 5% HRN 887 mg Stated to be stable for 12 hours at ambient room temperature 3436 C

Ringer’s injection HRN Stated to be incompatible with calcium-containing solutions 3436 I

Ringer’s injection, lactated HRN Stated to be incompatible with calcium-containing solutions 3436 I

Sodium chloride 0.9% HRN 878 mg Stated to be stable for 6 hours at ambient room temperature 3436 C

Sodium chloride 0.9% HRN 887 mg Stated to be stable for 6 hours at ambient room temperature 3436 C

© Copyright, June 2019. American Society of Health-System 
Pharmacists, Inc.
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Argatroban
AHFS 20:12.04.12

Products
Argatroban concentrate for injection is available in 2.5-mL single-  
use vials containing 250 mg of the drug.3186 Several different formu-
lations of the concentrate for injection are available and excipients 
vary among them.3186 3190 3191 Each mL of the concentrate for injec-
tion (GlaxoSmithKline) also contains d-sorbitol 300 mg and dehy-
drated alcohol 400 mg in water for injection.3186 Each mL of the 
concentrate for injection (Fresenius Kabi) also contains propylene 
glycol 954 mg.3190 Each mL of the concentrate for injection (West-
Ward) also contains propylene glycol 1300 mg and dehydrated 
alcohol 760 mg.3191 The concentrate for injection must be diluted 
100-fold in sodium chloride 0.9%, dextrose 5%, or Ringer’s injec-
tion, lactated to yield a final concentration of 1 mg/mL.3186 The solu-
tion should be mixed thoroughly after dilution by repeated inver-
sion of the infusion bag for 1 minute.3186 Slight haziness may form 
due to transient microprecipitation, however, the microprecipi-
tates should dissolve rapidly with mixing.3186 Use of room tempera-
ture diluent is recommended for dilution as colder temperatures 
can slow down the dissolution rate of precipitates.3186 The diluted 
solution for infusion must be clear for administration.3186 

Argatroban also is available as a ready-to-use solution of 1 
mg/mL of argatroban in 50- and 125-mL single-use vials and 
250-mL single-use polyolefin bags.3187 3188 3189 Each mL of solu-
tion in the 50-mL (50-mg) vial also contains lactobionic acid 
2 mg, l-methionine 2 mg, sodium chloride 8 mg, and sodium 
hydroxide to adjust the pH in water for injection.3187 Each mL 
of solution in the 125-mL (125-mg) vial and 250-mL (250-mg) 
bag also contains sodium chloride 9 mg and sorbitol 3 mg in 
water for injection.3188 3189 The ready-to-use solution should not 
be diluted prior to administration.3187 3188 3189 

pH
The pH of the concentrate for injection diluted to a concen-
tration of 1 mg/mL for infusion and the 1-mg/mL ready-to-use 
solution in 125-mL vials and 250-mL bags ranges from 3.2 to 
7.5.3186 3188 3189 The pH of the 1-mg/mL ready-to-use solution in 
50-mL vials is approximately 8.8.3187 

Tonicity
The 1-mg/mL ready-to-use solution of argatroban in 125-mL 
vials and 250-mL bags is isotonic.3188 3189 

Administration
Argatroban solutions of 1 mg/mL are administered by contin-
uous intravenous infusion.3186 3187 3188 3189 For certain indications, 
an initial bolus injection of the 1-mg/mL solution should be 
administered over 3 to 5 minutes through a large bore intrave-
nous line; subsequent additional bolus injections of the 1-mg/mL 
solution may be warranted for dosage adjustment.3186 3187 3188 3189  
Specific labeling should be consulted for further dosage and 
administration details.

Vials of the ready-to-use solution of argatroban may be 
inverted and connected to an infusion set for administra-
tion.3187 3188 

Stability
Argatroban concentrate for injection and ready-to-use solutions 
are clear and colorless to pale yellow in appearance.3186 3187 3188 3189  
The concentrate for injection is slightly viscous.3186 Intact vials 
of the concentrate for injection and intact vials and bags of the 
ready-to-use solutions should be stored at controlled room 
temperature and retained in the original carton to protect from 
light.3186 3187 3188 3189 At least one manufacturer states that its 
vials of the ready-to-use solution should not be refrigerated;3187 
all manufacturers of argatroban state that freezing should be 
avoided.3186 3187 3188 3189 

The solution for infusion should be visually inspected for 
particulate matter and discoloration prior to administration; 
if precipitation is present or if cloudiness occurs, the solution 
should not be used and should be discarded.3186 3187 3188 3189 

Several manufacturers of the concentrate for injection 
state that solutions of argatroban diluted for infusion as 
recommended are stable for 24 hours at 20 to 25°C in ambient 
indoor light, and therefore, light-resistant measures (e.g., foil 
protection of the intravenous line) are unnecessary.3186 3191 
Solutions diluted for infusion should not be exposed to direct 
sunlight.3186 

Sorption
No substantial potency losses have been reported following 
simulated delivery of the diluted solution for infusion through 
intravenous tubing.3186 

DOI: 10.37573/9781585286850.036

Compatibility Information
Solution Compatibility

Argatroban

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% GSK, WW 1 g Stable for 24 hr at 20 to 25°C in normal room light 3186, 3191 C

Dextrose 5% GSK, WW 1 g Physically compatible and chemically stable for 96 hr  
at 20 to 25°C or 5°C protected from light

3186, 3191 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% FRK 1 g Physically compatible and chemically stable for 4 hr  
at 20 to 25°C or 2 to 8°C protected from light

3190 C

Ringer’s injection, lactated GSK, WW 1 g Stable for 24 hr at 20 to 25°C in normal room light 3186, 3191 C

Ringer’s injection, lactated GSK, WW 1 g Physically compatible and chemically stable for 96 hr  
at 20 to 25°C or 5°C protected from light

3186, 3191 C

Ringer’s injection, lactated FRK 1 g Physically compatible and chemically stable for 4 hr  
at 20 to 25°C or 2 to 8°C protected from light

3190 C

Sodium chloride 0.9% GSK, WW 1 g Stable for 24 hr at 20 to 25°C in normal room light 3186, 3191 C

Sodium chloride 0.9% GSK, WW 1 g Physically compatible and chemically stable for 96 hr  
at 20 to 25°C or 5°C protected from light

3186, 3191 C

Sodium chloride 0.9% FRK 1 g Physically compatible and chemically stable for 96 hr  
at 20 to 25°C or 2 to 8°C protected from light

3190 C

Y-Site Injection Compatibility (1:1 Mixture)

Argatroban

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Abciximab LI 36 mcg/mLa b d GSK 1 mg/mLa b d Physically compatible with no loss of argatroban in 
4 hr at 23°C. Abciximab not tested

2630 C

Amiodarone HCl NVP 1.8 mg/mLa SKB 1 mg/mLa Trace precipitate forms immediately 2572 I

Atropine sulfate AMR 0.4 mg/mL GSK 1 mg/mLb Visually compatible for 24 hr at 23°C 2391 C

Diltiazem HCl BV 5 mg/mL GSK 1 mg/mLb Visually compatible for 24 hr at 23°C 2391 C

Diltiazem HCl AKN 1 mg/mLa SZ 1 mg/mL Physically compatible for up to 5 hr at 19 to 24°C in 
ambient light and 28 to 40% relative humidity

3192 C

Diphenhydramine HCl ES 50 mg/mL GSK 1 mg/mLb Visually compatible for 24 hr at 23°C 2391 C

Dobutamine HCl LI 12.5 mg/mL GSK 1 mg/mLb Visually compatible for 24 hr at 23°C 2391 C

Dopamine HCl AMR 80 mg/mL GSK 1 mg/mLb Visually compatible for 24 hr at 23°C 2391 C

Eptifibatide COR 2 mg/mLe GSK 1 mg/mLa b e Physically compatible with no loss of either drug in 
4 hr at 23°C

2630 C

Esmolol HCl BA 10 mg/mL SZ 1 mg/mL Physically compatible for up to 24 hr at 19 to 24°C 
in ambient light and 28 to 40% relative humidity

3192 C

Fenoldopam mesylate AB 0.1 mg/mLa SKB 1 mg/mLa Physically compatible for 24 hr at 23°C 2572 C

Fentanyl citrate ES 50 mcg/mL GSK 1 mg/mLb Visually compatible for 24 hr at 23°C 2391 C

Furosemide AB 10 mg/mL SKB 1 mg/mLa Physically compatible for 24 hr at 23°C 2572 C

Hydrocortisone 
sodium succinate

PHU 50 mg/mL GSK 1 mg/mLb Visually compatible for 24 hr at 23°C 2391 C

Ibutilide fumarate PF 0.017 mg/mLa SZ 1 mg/mL Increased turbidity and pH changes occur within 8 
and 5 hr, respectively

3192, 
3266 

I

Lidocaine HCl BA 8 mg/mLa SKB 1 mg/mLa Physically compatible for 24 hr at 23°C 2572 C

Metoprolol tartrate AB 1 mg/mL GSK 1 mg/mLb Visually compatible for 24 hr at 23°C 2391 C

Midazolam HCl AB 2 mg/mL GSK 1 mg/mLb Visually compatible for 24 hr at 23°C 2391 C

Milrinone lactate NVP 0.4 mg/mLa SKB 1 mg/mLa Physically compatible for 24 hr at 23°C 2572 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Morphine sulfate ES 10 mg/mL GSK 1 mg/mLb Visually compatible for 24 hr at 23°C 2391 C

Nesiritide SCI 6 mcg/mLa SKB 1 mg/mLa Physically compatible for 24 hr at 23°C 2572 C

Nitroglycerin BA 0.2 mg/mLa SKB 1 mg/mLa Physically compatible for 24 hr at 23°C 2572 C

Norepinephrine  
bitartrate

AB 1 mg/mL GSK 1 mg/mLb Visually compatible for 24 hr at 23°C 2391 C

Phenylephrine HCl AMR 10 mg/mL GSK 1 mg/mLb Visually compatible for 24 hr at 23°C 2391 C

Procainamide HCl HOS 4 mg/mLa SZ 1 mg/mL Physically compatible for up to 5 hr at 19 to 24°C in 
ambient light and 28 to 40% relative humidity

3192 C

Sodium nitroprusside AB 0.2 mg/mLa SKB 1 mg/mLa Physically compatible for 24 hr at 23°C 2572 C

Tirofiban HCl ME 0.05 mg/mLf GSK 1 mg/mLa b f Physically compatible with no loss of either drug in 
4 hr at 23°C

2630 C

TPN #263c SKB 1 mg/mLa Physically compatible for 24 hr at 23°C 2572 C

Vasopressin AMR 0.4 unit/mLa SKB 1 mg/mLa Physically compatible for 24 hr at 23°C 2572 C

Verapamil HCl AMR 2.5 mg/mL GSK 1 mg/mLb Visually compatible for 24 hr at 23°C 2391 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

d Mixed argatroban:abciximab 1:1 and 4:1.

e Mixed argatroban:eptifibatide 1:1 and 16:1.

f Mixed argatroban:tirofiban hydrochloride 1:1 and 8:1.

Selected Revisions June 16, 2017. © Copyright, October 2004. 
American Society of Health- System Pharmacists, Inc.
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Aripiprazole
AHFS 28:16.08.04

Products
Aripiprazole is available in 1.3-mL vials containing 9.75 mg (7.5 
mg/mL) of drug with sulfobutylether β-cyclodextrin 150 mg/mL, 
tartaric acid, and sodium hydroxide in water for injection.1(8/08) 

Trade Name(s)
Abilify

Administration
Aripiprazole injection is administered by deep intramuscular 
injection only. Other routes should not be used.1(8/08) 

Stability
Intact vials of aripiprazole should be stored in the original 
cartons at controlled room temperature.1(8/08) 

Compatibility Information
Drugs in Syringe Compatibility

Aripiprazole

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Lorazepam HOS 0.2 mg/0.1 mL BMS 6.75 mg/0.9 mL Visually compatible for 30 min 2719 C

Lorazepam HOS 0.6 mg/0.3 mL BMS 5.25 mg/0.7 mL Visually compatible for 30 min 2719 C

Lorazepam HOS 1 mg/0.5 mL BMS 3.75 mg/0.5 mL Visually compatible for 30 min 2719 C

Lorazepam HOS 1.4 mg/0.7 mL BMS 2.25 mg/0.3 mL Visually compatible for 30 min 2719 C

Lorazepam HOS 1.8 mg/0.9 mL BMS 0.75 mg/0.1 mL Visually compatible for 30 min 2719 C

Selected Revisions October 1, 2012. © Copyright, October 2008. 
American Society of Health- System Pharmacists, Inc.

DOI: 10.37573/9781585286850.037



156 Arsenic Trioxide AsHP inJecTABLe drUG inForMATion

Arsenic Trioxide
AHFS 10:00

Products
Arsenic trioxide is available as a 1-mg/mL solution in 10-mL 
ampuls.2860 Sodium hydroxide and hydrochloric acid are used 
during manufacturing to adjust the pH.2860 

pH
From 7.5 to 8.5.2860 

Trade Name(s)
Trisenox

Administration
Arsenic trioxide must be diluted with 100 to 250 mL of dextrose 
5% or sodium chloride 0.9% for use.2860  After dilution, the drug 

is administered by intravenous infusion over 1 to 2 hours; the 
duration of infusion may be extended up to 4 hours in certain 
patients.2860  A central venous catheter is not required for admin-
istration.2860 

Stability
Arsenic trioxide injection is a clear and colorless solution.2860  
Intact ampuls should be stored at room temperature and 
protected from freezing.2860  Discard unused portions of the drug 
properly.2860 

Compatibility Information
Solution Compatibility

Arsenic trioxide

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% TE Stated to be chemically and physically stable for 24 hr at 
room temperature and 48 hr under refrigeration

2860 C

Sodium chloride 0.9% TE Stated to be chemically and physically stable for 24 hr at 
room temperature and 48 hr under refrigeration

2860 C

DOI: 10.37573/9781585286850.038

Selected Revisions September 29, 2017. © Copyright, October 
2004. American Society of Health-System Pharmacists, Inc.



ASHP INJECTABLE DRUG INFORMATION ASCORBIC ACID 157

Ascorbic Acid
AHFS 88:12

Products
Ascorbic acid is provided as a sodium ascorbate solution equiv-
alent to 500 mg/mL of ascorbic acid in 1- and 2-mL containers. 
The pH may be adjusted with sodium bicarbonate or sodium 
hydroxide. Edetate disodium and sodium hydrosulfite 0.5% 
antioxidant may also be present.1(6/07) 

Pressure may build up during storage of containers of ascorbic 
acid. At room temperature, the pressure may become excessive. 
When opening ascorbic acid, ampuls should be wrapped in a 
protective covering.1(6/07) 

pH
From 5.5 to 7.1(6/07) 

Administration
Intramuscular injection of ascorbic acid is preferred, but it may 
also be given subcutaneously or intravenously.1(6/07) 4 Intrave-
nously, it should be added to a large volume of a compatible 
diluent and infused slowly.1(6/07) 

Stability
To avoid excessive pressure inside the ampuls, they should be 
stored in the refrigerator and not allowed to stand at room 
temperature before use.1(6/07) 

Although refrigeration is recommended, Lilly has stated that 
its ascorbic acid had a maximum room temperature stability of 
96 hours.853 Intact ampuls of commercial ascorbic acid (Vitarine) 
have been reported to be stable for 4 years at room tempera-
tures not exceeding 25°C.60 

Ascorbic acid in solution is rapidly oxidized in air and alkaline 
media.4 2292 

The stability of ascorbic acid from a multiple vitamin product 
in dextrose 5% and sodium chloride 0.9%, in both PVC and  

ClearFlex containers, was evaluated. Analysis showed that ascorbic 
acid was stable at 23°C when protected from light, exhibiting less 
than a 10% loss in 24 hours. When exposed to light, however, 
ascorbic acid had losses of approximately 50 to 65% in 24 hours.1509 

Ascorbic acid (Abbott) develops a grayish-brown color if left 
exposed to a stainless steel 5-μm filter needle (Monoject) for as 
little as 1 hour.1645 

In one study, ascorbic acid (McGuff) was diluted to 30 mg/
mL in sodium chloride 0.9% and 50 mg/mL in dextrose 5%.3525 
Spectrophotometric evaluation showed that the concentra-
tion of ascorbic acid remained greater than 90% for up to 96 
hours in solutions stored at 4°C in the dark and in those stored 
at ambient temperature and light.3525 

pH Effects
Literature reports of incompatibilities between various acid-la-
bile drugs such as penicillin G potassium47 165 and erythromycin 
lactobionate20 with pure ascorbic acid do not pertain to ascorbic 
acid injection, USP. The official product has a pH of 5.5 to 74 17 
and exists as a mixture of sodium ascorbate and ascorbic acid, 
with the sodium salt predominating. Pure ascorbic acid is quite 
acidic. A solution of ascorbic acid 500 mg in 2 mL of diluent had 
a pH of 2. The incompatibilities between pure ascorbic acid and 
penicillin G potassium have been attributed to the pH rather 
than being a characteristic of the ascorbate ion.166 

Light Effects
Ascorbic acid gradually darkens on exposure to light. A slight 
color developed during storage does not impair the therapeutic 
activity.4 Protect the intact containers from light by keeping 
them in the carton until ready for use.1(6/07) 

Sorption
Pure ascorbic acid (Merck) did not display significant sorption to 
a PVC plastic test strip in 24 hours.12 

Compatibility Information
Solution Compatibility

Ascorbic acid

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in half-
strength Ringer’s injec-
tion

AB AB 1 g Physically compatible 3 C

Dextrose 5% in Ringer’s 
injection

AB AB 1 g Physically compatible 3 C

Dextrose 5% in half-
strength Ringer’s injec-
tion, lactated

AB AB 1 g Physically compatible 3 C

DOI: 10.37573/9781585286850.039
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in Ringer’s 
injection, lactated

AB AB 1 g Physically compatible 3 C

Dextrose 5% in Ringer’s 
injection, lactated

AB AB 1 g Physically compatible 3 C

Dextrose 10% in Ringer’s 
injection, lactated

AB AB 1 g Physically compatible 3 C

Dextrose 2.5% in sodium 
chloride 0.45%

AB AB 1 g Physically compatible 3 C

Dextrose 2.5% in sodium 
chloride 0.9%

AB AB 1 g Physically compatible 3 C

Dextrose 5% in sodium 
chloride 0.225%

AB AB 1 g Physically compatible 3 C

Dextrose 5% in sodium 
chloride 0.45%

AB AB 1 g Physically compatible 3 C

Dextrose 5% in sodium 
chloride 0.45%

BTK 1.25 g 5% loss in 24 hr at room temperature 1775 C

Dextrose 5% in sodium 
chloride 0.9%

AB AB 1 g Physically compatible 3 C

Dextrose 10% in sodium 
chloride 0.9%

AB AB 1 g Physically compatible 3 C

Dextrose 2.5% AB AB 1 g Physically compatible 3 C

Dextrose 5% AB AB 1 g Physically compatible 3 C

Dextrose 5% BTK 1.25 g 5% loss in 24 hr at room temperature 1775 C

Dextrose 5% BRN AMR 10 g Physically compatible with no loss in 24 hr 
at 24°C in the dark

2629 C

Dextrose 10% AB AB 1 g Physically compatible 3 C

Dextrose 10% BTK 1.25 g 4% loss in 24 hr at room temperature 1775 C

Ionosol B in dextrose 5% AB AB 1 g Physically compatible 3 C

Ionosol MB in dextrose 
5%

AB AB 1 g Physically compatible 3 C

Ringer’s injection AB AB 1 g Physically compatible 3 C

Ringer’s injection BTK 1.25 g 6% loss in 24 hr at room temperature 1775 C

Ringer’s injection, lactated AB AB 1 g Physically compatible 3 C

Ringer’s injection, 
lactated

BTK 1.25 g 6% loss in 24 hr at room temperature 1775 C

Sodium chloride 0.45% AB AB 1 g Physically compatible 3 C

Sodium chloride 0.9% AB AB 1 g Physically compatible 3 C

Sodium chloride 0.9% BTK 1.25 g 4% loss in 24 hr at room temperature 1775 C

Sodium chloride 0.9% BRN AMR 10 g Physically compatible with 3% loss in 24 
hr at 24°C in the dark

2629 C

Sodium lactate 1⁄6 M AB AB 1 g Physically compatible 3 C

Solution Compatibility (Cont.)
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Additive Compatibility

Ascorbic acid

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g COa 5 g D5LR, D5R, D5S, 
D5W, D10W, LR, NS, 
R, SL

Physically compatible and 
both stable for 24 hr at 25°C

294 C

Aminophylline SE 500 mg AB 500 mg Physically compatible 6 C

Aminophylline SE 1 g UP 500 mg D5W Physically incompatible 15 I

Bleomycin sulfate BR 20 and 30 units PD 2.5 and 5 g NS Loss of all bleomycin in 1 week 
at 4°C

763 I

Calcium chloride UP 1 g UP 500 mg D5W Physically compatible 15 C

Calcium gluconate UP 1 g UP 500 mg D5W Physically compatible 15 C

Chloramphenicol 
sodium succinate

PD 1 g AB 1 g Physically compatible 6 C

Chloramphenicol 
sodium succinate

PD UP Concentration-dependent 
incompatibility

15 I

Chlorpromazine HCl SKF 250 mg UP 500 mg D5W Physically compatible 15 C

Colistimethate sodium WC 500 mg UP 500 mg D5W Physically compatible 15 C

Cyanocobalamin AB 1 mg AB 1 g Physically compatible 3 C

Cyanocobalamin Stated to be incompatible 1729,  
1736 

I

Diphenhydramine HCl PD 80 mg UP 500 mg D5W Physically compatible 15 C

Erythromycin lactobi-
onate

AB 1 g AB 1 g Physically compatible 3 C

Erythromycin lactobi-
onate

AB 5 g UP 500 mg D5W Physically incompatible 15 I

Fat emulsion, intra-
venous

VT 10% VI 1 g Physically compatible for 48 hr 
at 4°C and room temperature

32 C

Fat emulsion, intra-
venous

VT 10% DB 500 mg Lipid coalescence in 24 hr at 
25 and 8°C

825 I

Heparin sodium UP 4000 units UP 500 mg D5W Physically compatible 15 C

Hydrocortisone 
sodium succinate

UP UP Concentration-dependent 
incompatibility

15 I

Methyldopate HCl MSD 1 g AB 1 g D5W, D10W, 
D2.5½S, D2.5S, 
D5¼S, D5½S, D5S, 
D10S, NS, ½S

Physically compatible 23 C

Nafcillin sodium WY 5 g UP 500 mg D5W Physically incompatible 15 I

Penicillin G potassium 1 million units AB 1 g Physically compatible 3 C

Penicillin G potassium SQ 10 million units PD 500 mg D5W 1% penicillin loss in 8 hr 166 C

Polymyxin B sulfate BW 200 mg UP 500 mg D5W Physically compatible 15 C

Prochlorperazine 
edisylate

SKF 100 mg UP 500 mg D5W Physically compatible 15 C

Promethazine HCl WY 250 mg UP 500 mg D5W Physically compatible 15 C
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Sodium bicarbonate AB 80 mEq UP 500 mg D5W Physically incompatible 15 I

Theophylline 2 g 1.9 g D5W Yellow discoloration. 8% 
ascorbic acid loss in 6 hr and 
15% in 24 hr. No theophyl-
line loss

1909 I

Verapamil HCl KN 80 mg LI 1 g D5W, NS Physically compatible for 24 hr 764 C

a As calcium ascorbate.

Drugs in Syringe Compatibility

Ascorbic acid

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Cefazolin sodium LI 1 g/3 mL LI 1 mL Precipitate forms within 3 min at 32°C 766 I

Doxapram HCl RB 400 mg/20 mL 500 mg/2 mL Immediate turbidity changing to precipi-
tation in 24 hr

1177 I

Metoclopramide HCl RB 10 mg/2 mL AB 250 mg/0.5 mL Physically compatible for 48 hr at 25°C 1167 C

Metoclopramide HCl RB 160 mg/32 mL AB 250 mg/0.5 mL Physically compatible for 48 hr at 25°C 1167 C

Y-Site Injection Compatibility (1:1 Mixture)

Ascorbic acid

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Etomidate AB 2 mg/mL AB 500 mg/mL Yellow color and precipitate form in 24 hr 1801 I

Propofol STU 2 mg/mL AB 500 mg/mL No visible change in 24 hr at 25°C. Yellow 
color forms within 7 days

1801 ?

TPN #189a DB 20 mg/mLb Visually compatible for 24 hr at 22°C 1767 C

a Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

b Tested in sodium chloride 0.9%.

Additional Compatibility Information
Parenteral Nutrition Solutions
A 35% ascorbic acid loss was reported from a parenteral nutri-
tion solution, composed of amino acids, dextrose, electrolytes, 
trace elements, and multivitamins, in 39 hours at 25°C with 
exposure to light. The loss was reduced to a negligible amount 
in 4 days by refrigeration and light protection.1063 

The extent and rapidity of ascorbic acid decomposition 
in parenteral nutrition solutions composed of amino acids, 
dextrose, electrolytes, multivitamins, and trace elements in 
3-L PVC bags stored at 3 to 7°C was reported. About 30 to 
40% was lost in 24 hours. The degradation then slowed as the 
oxygen supply was reduced to the diffusion through the bag. 
About a 55 to 65% loss occurred after 7 days of storage. The 
oxidation was catalyzed by metal ions, especially copper. In 
the absence of copper from the trace elements additive, less 

than 10% degradation of ascorbic acid occurred in 24 hours. 
The author estimated that 150 to 200 mg is degraded in 2 to 
4 hours at ambient temperature in the presence of copper, 
but that only 20 to 30 mg is broken down in 24 hours without 
copper. To minimize ascorbic acid loss, copper must be 
excluded. Alternatively, inclusion of excess ascorbic acid was 
suggested.1056 

Extensive decomposition of ascorbic acid and folic acid was 
reported in a parenteral nutrition solution composed of amino 
acids 3.3%, dextrose 12.5%, electrolytes, trace elements, and 
M.V.I.-12 (USV) in PVC bags. Half-lives were 1.1, 2.9, and 8.9 
hours for ascorbic acid and 2.7, 5.4, and 24 hours for folic acid 
stored at 24°C in daylight, 24°C protected from light, and 4°C 
protected from light, respectively. The decomposition was much 
greater than for solutions not containing catalyzing metal ions. 
Also, it was greater than for the vitamins singly because of inter-
actions with the other vitamins present.1059 

Additive Compatibility (Cont.)
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Ascorbic acid decomposition in TPN admixtures has been 
reported to result in the formation of precipitated calcium 
oxalate. Oxalic acid forms as one of the decomposition prod-
ucts of ascorbic acid. The oxalic acid reacts with calcium in the 
TPN admixture to form the precipitate.1060 

The stability of numerous vitamins in parenteral nutrition 
solutions composed of amino acids (Kabi-Vitrum), dextrose 
30%, and fat emulsion 20% (Kabi-Vitrum) in a 2:1:1 ratio with 
electrolytes, trace elements, and both fat- and water-soluble 
vitamins was reported. The admixtures were stored in dark-
ness at 2 to 8°C for 96 hours. Sodium ascorbate and its biologi-
cally active degradation product, dehydroascorbic acid, totaled 
59 and 42% of the nominal starting concentration at 24 and 
96 hours, respectively. However, the actual initial concentration 
was only 66% of the nominal concentration.1225 

When the admixture was subjected to simulated infusion 
over 24 hours at 20°C, either exposed to room light or light 
protected, or stored for 6 days in the dark under refrigeration 
and then subjected to the same simulated infusion, once again 
the retinyl palmitate, alpha-tocopherol, and sodium ribofla-
vin-5′-phosphate did not undergo significant loss. However, 
sodium ascorbate and its degradation product, dehydroascorbic 
acid, had initial combined concentrations of 51 to 65% of the 
nominal initial concentration, with further declines during infu-
sion. Light protection did not significantly alter the loss of total 
ascorbic acid.1225 

The stability of ascorbic acid in parenteral nutrition solutions, 
with and without fat emulsion, was studied. Both with and 
without fat emulsion, the total vitamin C content (ascorbic acid 
plus dehydroascorbic acid) remained above 90% for 12 hours 
when the solutions were exposed to fluorescent light and for 24 
hours when they were protected from light. When stored in a 
cool dark place, the solutions were stable for 7 days.1227 

The stability of several vitamins from M.V.I.-12 (Armour) 
was reported when admixed in parenteral nutrition solutions 
composed of different amino acid products, with or without Intr-
alipid 10%, when stored in glass bottles and PVC bags at 25 and 
5°C for 48 hours. Ascorbic acid was lost from all samples stored 
at 25°C, with the greatest losses occurring in solutions stored in 
plastic bags. No losses occurred in any sample stored at 5°C.1431 

In another study, the stability of several vitamins (as M.V.I.-
12) following admixture with 4 different amino acid products 
(Novamine, Neopham, FreAmine III, Travasol) with or without 
Intralipid was reported when stored in glass bottles or PVC bags 
at 25°C for 48 hours. Under high-intensity phototherapy light, 
ascorbic acid losses were significant with all amino acid prod-
ucts tested. When bisulfite was added to the Neopham admix-
ture, ascorbic acid was unaffected. Ascorbic acid losses were 
increased with a more alkaline pH and that bisulfite addition 
offered some protection presumably by bisulfite being pref-
erentially oxidized. The authors concluded that intravenous 
multivitamins should be added to parenteral nutrition admix-
tures immediately prior to administration to reduce losses 
since commercially available amino acid products may contain 
bisulfites and have varying pH values.487 

The stability of ascorbic acid and dehydroascorbic acid was 
evaluated in a 3-in-1 admixture containing Vamin 14, dextrose 
30%, Intralipid 20%, potassium phosphate, Cernevit, and trace 
elements in ethylene vinyl acetate (EVA) bags over a tempera-
ture range of 2 to 22°C. They observed an 89% loss of ascorbic 
acid and 37% loss of dehydroascorbic acid over 7 days. Oxygen, 
trace elements, temperature, and an underfilled bag were the 
greatest determinants of ascorbic acid loss.2462 

The long-term stability of ascorbic acid in 3-in-1 admixtures 
containing amino acids (Eloamin) 10%, dextrose 20%, fat emul-
sion (Elolipid) 20%, calcium gluconate, M.V.C. 9 + 3, and trace 
elements mixed in EVA and multilayer (Ultrastab) bags at 5°C 
was evaluated. Ascorbic acid losses were greater than 75% in the 
first 24 hours and 100% after 48 to 72 hours in the EVA bags. 
In the multilayer bags, ascorbic acid showed a 20 and 40% loss 
over the first 24 hours with and without fat emulsion, respec-
tively. The initial rapid fall in ascorbic acid was presumably due 
to the initial oxygen content of the admixtures despite the use 
of the less oxygen-permeable multilayer bags. The ascorbic acid 
concentration remained stable for up to 28 days in the multi-
layer bags after the initial fall. Adding additional ascorbic acid 
to compensate for the losses was recommended to facilitate 
extended shelf-life.2463 

Because of these interactions, recommendations to separate 
the administration of vitamins and trace elements have been 
made.1056 1060 1061 Other researchers have termed such recom-
mendations premature based on differing reports895 896 and the 
apparent absence of epidemic vitamin deficiency in parenteral 
nutrition patients.1062 

The influence of several factors on the rate of ascorbic acid 
oxidation in parenteral nutrition solutions was evaluated. 
Ascorbic acid is regarded as the least stable component in 
TPN admixtures. The type of amino acid used in the TPN was 
important. Some, such as FreAmine III and Vamin 14, contain 
antioxidant compounds (e.g., sodium metabisulfite or cysteine). 
Ascorbic acid stability was better in such solutions compared 
with those amino acid solutions having no antioxidant present. 
Furthermore, the pH of the solution may play a small role, with 
greater degradation as the pH rises from about 5 to about 7. 
Adding air to a compounded TPN container can also accelerate 
ascorbic acid decomposition. The most important factor was 
the type of plastic container used for the TPN. EVA containers 
(Mixieva, Miramed) allow more oxygen permeation, which 
results in substantial losses of ascorbic acid in relatively short 
time periods. In multilayer TPN bags (Ultrastab, Miramed) 
designed to reduce gas permeability, the rate of ascorbic acid 
degradation was greatly reduced. TPNs without antioxidants 
packaged in EVA bags had an almost total loss of ascorbic acid 
activity in 1 or 2 days at 5°C. In contrast, in TPNs containing 
FreAmine III or Vamin 14 and packaged in the multilayer bags, 
most of the ascorbic acid content was retained for 28 days at 
5°C. The TPNs made with antioxidant-containing amino acids 
and packaged in multilayer bags that reduce gas permeability 
can safely be given extended expiration dates and still retain 
most of the ascorbic acid activity.2163 
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The initial degradation product of ascorbic acid (dehy-
droascorbic acid) was evaluated in a 2-in-1 admixture containing 
Synthamin 14, glucose 20%, and trace elements over a tempera-
ture range of 5 to 35°C. The presence of trace elements, 
including copper, had no influence on the degradation of dehy-
droascorbic acid. At room temperature and 5°C, there was a 
greater than 50% loss of dehydroascorbic acid noted within 2 
and 24 hours, respectively. The authors concluded this degrada-
tion was temperature dependent.2461 

The degradation of vitamins A, B1, C, and E from Cernevit 
(Roche) multivitamins was evaluated in NuTRIflex Lipid Plus 
(B. Braun) admixtures prepared in ethylene vinyl acetate (EVA) 
bags and in multilayer bags. After storage for up to 72 hours 
at 4, 21, and 40°C, greater vitamin losses occurred in the EVA 

bags: vitamin A (retinyl palmitate) losses were 20%, thiamine 
hydrochloride losses were 25%, alpha-tocopherol losses were 
20%, and ascorbic acid losses were approximately 80 to 100%. 
In the multilayer bags (presumably a better barrier to oxygen 
transfer), losses were less: vitamin A (retinyl palmitate) losses 
were 5%, thiamine hydrochloride losses were 10%, alpha-to-
copherol losses were 0%, and ascorbic acid losses were approx-
imately 25 to 70%.2618 

The vitamins in Cernevit (Baxter) diluted in three 2-in-1 
parenteral nutrition admixtures were tested for stability over 
48 hours. While all of the vitamins retained their initial concen-
trations, ascorbic acid exhibited losses of about 5%, 13%, and 
17% in TPNs with dextrose concentrations of 10, 15, and 25%, 
respectively.2796 

Selected Revisions January 31, 2020. © Copyright, October 1982. 
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Asparaginase Erwinia chrysanthemi
AHFS 10:00

Products
Asparaginase Erwinia chrysanthemi is available as a lyophilized 
powder in vials containing 10,000 international units of the 
drug.2896 Each vial also contains glucose monohydrate 5 mg and 
sodium chloride 0.5 mg.2896 

Reconstitute each vial with 1 or 2 mL of preservative-free 
sodium chloride 0.9% to yield solutions of 10,000 or 5000 
international units/mL, respectively.2896 Direct the stream of 
diluent at the vial wall and not directly into the powder.2896 Swirl 
or gently mix to dissolve the powder; do not shake or invert the 
vial.2896 

Trade Name(s)
Erwinaze

Administration
Asparaginase Erwinia chrysanthemi is administered intramus-
cularly using a volume no greater than 2 mL; larger volumes 
require 2 injection sites.2896 

Stability
Intact vials and cartons of asparaginase Erwinia chrysanthemi 
should be stored under refrigeration and protected from 
light.2896 

Asparaginase Erwinia chrysanthemi, a white lyophilized 
powder, becomes a clear, colorless solution on reconstitu-
tion.2896 If any visible particles or protein aggregates are present, 
the reconstituted solution should be discarded.2896 

The volume of the reconstituted solution containing the 
calculated dose should be withdrawn from the vial into a poly-
propylene syringe within 15 minutes of reconstitution and 
administered within 4 hours.2896 The manufacturer indicates that 
the reconstituted solution should not be stored under refrigera-
tion or frozen.2896 Any unused portions should be discarded.2896 

DOI: 10.37573/9781585286850.040
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Atracurium Besylate
AHFS 12:20.20

Products
Atracurium besylate is available as a 10-mg/mL aqueous solu-
tion in 5-mL single-use vials and 10-mL multiple-dose vials with 
benzyl alcohol 0.9% as a preservative. The pH is adjusted with 
benzenesulfonic acid.1(1/04) 

pH
Adjusted to 3.25 to 3.65.1(1/04) 

Administration
Atracurium besylate is administered by rapid intravenous injec-
tion or by intravenous infusion in concentrations of 0.2 and 0.5 
mg/mL. It must not be given by intramuscular injection. Do not 
administer in the same syringe or through the same needle as an 
alkaline solution.1(1/04) 4 

Stability
Atracurium besylate injection is a clear, colorless solution; 
it should be stored under refrigeration and protected from 
freezing. Nevertheless, the drug undergoes slow decomposition 
of about 6% per year.1(1/04) 4 The estimated t90 at 5°C is approx-
imately 18 months.859 At 25°C, the rate of decomposition is 
stated to increase to about 5% per month.1(1/04) 4 The manufac-
turers have indicated that intact vials of atracurium besylate may 
be used for 14 days when stored at room temperature.1(1/04) 1181  

Other research indicates that atracurium besylate injection in 
intact containers may be stable even longer at room tempera-
ture. Intact containers were found to retain 92% of the concen-
tration after 3 months at 20°C.777 

pH Effects
Atracurium besylate is unstable in the presence of both acids and 
bases.4 Maximum stability in aqueous solution was observed at 
about pH 2.5.859 

Atracurium besylate, which has an acid pH, should not be 
mixed with alkaline solutions such as barbiturates. The atracu-
rium besylate may be inactivated and precipitation of a free acid 
of the admixed drug may occur, depending on the resultant pH.4 

Syringes
Atracurium besylate (Burroughs Wellcome) 10 mg/mL was 
repackaged as 10 mL of solution in 12-mL plastic syringes 
(Monoject) and stored at 5, 25, and 40°C. The samples remained 
visually clear throughout the study. No loss occurred in the 
refrigerated samples and about 4% loss occurred in the room 
temperature samples after 42 days of storage. At 40°C, 15% 
was lost in 21 days. Exposure of atracurium to elevated tempera-
tures should be avoided.2141 

Atracurium 10 mg/mL repackaged in polypropylene syringes 
exhibited little change in concentration after 4 weeks of storage 
at room temperature when not exposed to direct light.2164 

Compatibility Information
Solution Compatibility

Atracurium besylate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium 
chloride 0.9%

BW 200 and 500 mg Physically compatible and chemically stable for 24 hr at 5 and 25°C 1694 C

Dextrose 5% BW 200 and 500 mg Physically compatible and chemically stable for 24 hr at 5 and 30°C 1694 C

Dextrose 5% BW 1 and 5 g Chemically stable for 48 hr 1693 C

Dextrose 5% BAa BW 0.5 g About 50% loss in 14 days stored at 5 and 25°C 2141 I

Ringer’s injection, lactated BW 200 and 500 mg Increased rate of atracurium degradation limits utility time to 8 hr at 25°C 1694 I

Ringer’s injection, lactated TR BW 500 mg About 6% loss in 12 hr at 22°C 1692 I

Ringer’s injection, lactated 1 and 5 g About 10 to 12% loss in 24 hr at 30°C 1693 I

Sodium chloride 0.9% BW 200 and 500 mg Physically compatible and chemically stable for 24 hr at 5 and 25°C 1694 C

Sodium chloride 0.9% BW 1 and 5 g Chemically stable for 24 hr 1693 C

Sodium chloride 0.9% BAa BW 0.5 g About 60% loss in 14 days at 5 and 25°C 2141 I

Sodium chloride 0.9% TR BW 500 mg About 1% loss in 12 hr at 22°C 1692 C

a Tested in glass containers.

DOI: 10.37573/9781585286850.041
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Additive Compatibility

Atracurium besylate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Aminophylline 1 g BW 500 mg D5W Atracurium unstable due to high pH 1694 I

Cefazolin sodium 10 g BW 500 mg D5W Atracurium unstable and particles form 1694 I

Ciprofloxacin BAY 1.6 g GW 2 g D5W Visually compatible with no loss of 
ciprofloxacin in 24 hr at 22°C under fluo-
rescent light. Atracurium not tested

2413 C

Dobutamine HCl 1 g BW 500 mg D5W Physically compatible and atracurium 
stable for 24 hr at 5 and 30°C

1694 C

Dopamine HCl 1.6 g BW 500 mg D5W Physically compatible and atracurium 
stable for 24 hr at 5 and 30°C

1694 C

Esmolol HCl 10 g BW 500 mg D5W Physically compatible and atracurium 
stable for 24 hr at 5 and 30°C

1694 C

Gentamicin sulfate 2 g BW 500 mg D5W Physically compatible and atracurium 
stable for 24 hr at 5 and 30°C

1694 C

Heparin sodium 40,000 
units

BW 500 mg D5W Particles form at 5 and 30°C 1694 I

Isoproterenol HCl 4 mg BW 500 mg D5W Physically compatible and atracurium 
stable for 24 hr at 5 and 30°C

1694 C

Lidocaine HCl 2 g BW 500 mg D5W Physically compatible and atracurium 
stable for 24 hr at 5 and 30°C

1694 C

Morphine sulfate 1 g BW 500 mg D5W Physically compatible and atracurium 
stable for 24 hr at 5 and 30°C

1694 C

Potassium chloride 80 mEq BW 500 mg D5W Physically compatible and atracurium 
stable for 24 hr at 5 and 30°C

1694 C

Procainamide HCl 4 g BW 500 mg D5W Physically compatible and atracurium 
stable for 24 hr at 5 and 30°C

1694 C

Quinidine gluconate 8.3 g BW 500 mg D5W Particles form and atracurium unstable 
at 5 and 30°C

1694 I

Ranitidine HCl 500 mg BW 500 mg D5W Atracurium unstable due to high pH 1694 I

Sodium nitroprusside 2 g BW 500 mg D5W Physically incompatible. Haze, particles, 
and yellow color form

1694 I

Vancomycin HCl 5 g BW 500 mg D5W Physically compatible and atracurium 
stable for 24 hr at 5 and 30°C

1694 C

Drugs in Syringe Compatibility

Atracurium besylate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Alfentanil HCl 0.5 mg/mL BW 10 mg/mL Physically compatible and atracurium stable 
for 24 hr at 5 and 30°C

1694 C

Fentanyl citrate 50 mcg/mL BW 10 mg/mL Physically compatible and atracurium stable 
for 24 hr at 5 and 30°C

1694 C

Midazolam HCl 5 mg/mL BW 10 mg/mL Physically compatible and atracurium stable 
for 24 hr at 5 and 30°C

1694 C

Sufentanil citrate 50 mcg/mL BW 10 mg/mL Physically compatible and atracurium stable 
for 24 hr at 5 and 30°C

1694 C
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Y-Site Injection Compatibility (1:1 Mixture)

Atracurium besylate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amiodarone HCl WY 6 mg/mLa BA 5 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Cefazolin sodium LY 10 mg/mLa BW 0.5 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Cefuroxime sodium GL 7.5 mg/mLa BW 0.5 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Clarithromycin AB 4 mg/mLa GW 1 mg/mLa Visually compatible for 72 hr at both 30 
and 17°C

2174 C

Dexmedetomidine HCl HOS 4 mcg/mLd Stated to be compatible 3181 C

Diazepam ES 5 mg/mL BW 0.5 mg/mLa Cloudy solution forms immediately 1337 I

Dobutamine HCl LI 1 mg/mLa BW 0.5 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Dopamine HCl SO 1.6 mg/mLa BW 0.5 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Epinephrine HCl AB 4 mcg/mLa BW 0.5 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Esmolol HCl DCC 10 mg/mLa BW 0.5 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Etomidate AB 2 mg/mL BW 10 mg/mL Visually compatible for 7 days at 25°C 1801 C

Fenoldopam mesylate AB 80 mcg/mLb BA 0.5 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate ES 10 mcg/mLa BW 0.5 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Gentamicin sulfate ES 2 mg/mLa BW 0.5 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Heparin sodium SO 40 units/mLa BW 0.5 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Hetastarch in lactated 
electrolyte

AB 6% GW 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydrocortisone sodium 
succinate

AB 1 mg/mLa BW 0.5 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Isoproterenol HCl ES 4 mcg/mLa BW 0.5 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Lorazepam WY 0.5 mg/mLa BW 0.5 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Midazolam HCl RC 0.05 mg/mLa BW 0.5 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Midazolam HCl RC 0.1 mg/mLa GW 1 and 5 mg/mLa Visually compatible with no loss of either 
drug in 3 hr at 25°C

2112 C

Midazolam HCl RC 0.5 mg/mLa GW 5 mg/mLa Visually compatible with no loss of either 
drug in 3 hr at 25°C

2112 C

Midazolam HCl RC 0.5 mg/mLa GW 1 mg/mLa Visually compatible with no loss of midaz-
olam and 4% loss of atracurium in 3 hr at 
25°C

2112 C

Milrinone lactate SW 0.4 mg/mLa BW 1 mg/mLa Visually compatible with little or no loss of 
either drug in 4 hr at 23°C

2214 C

Morphine sulfate WY 1 mg/mLa BW 0.5 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Nitroglycerin SO 0.4 mg/mLa BW 0.5 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Propofol STU 2 mg/mL BW 10 mg/mL Oil droplets form within 24 hr, followed by 
phase separation at 25°C

1801 I

Propofol ZENe 10 mg/mL BW 10 mg/mL Emulsion broke and oiled out 2066 I

Propofol ASZe 10 mg/mL 10 mg/mL Emulsion disruption upon mixing 2336 I

Propofol BAf 10 mg/mL 10 mg/mL Emulsion disruption upon mixing 2336 I
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Propofol ASZe 10 mg/mL 5 mg/mL Emulsion disruption upon mixing 2336 I

Propofol BAf 10 mg/mL 5 mg/mL Emulsion disruption upon mixing 2336 I

Propofol BAf 10 mg/mL 0.5 mg/mLa Emulsion disruption upon mixing 2336 I

Propofol ASZe 10 mg/mL 0.5 mg/mLa Physically compatible 2336 C

Ranitidine HCl GL 0.5 mg/mLa BW 0.5 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Sodium nitroprusside ES 0.2 mg/mLa BW 0.5 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

TPN #189b WEL 10 mg/mL Visually compatible for 24 hr at 22°C 1767 C

Trimethoprim–sulfame-
thoxazole

ES 0.64 mg/mLa c BW 0.5 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Vancomycin HCl ES 5 mg/mLa BW 0.5 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

a Tested in dextrose 5%.

b Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

c Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

d Tested in sodium chloride 0.9%.

e Test performed using the formulation WITH edetate disodium.

f Test performed using the formulation WITHOUT edetate disodium.

Selected Revisions January 31, 2020. © Copyright, October 1986. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Atropine Sulfate
AHFS 12:08.08

Products
Atropine sulfate injection is available at concentrations of 0.4 
mg/mL and 1 mg/mL in 1-mL single-dose (preservative-free) 
vials3448 and at a concentration of 0.4 mg/mL in 20-mL multi-
ple-dose vials.3447 3450 Sodium chloride is present for isotonicity, 
and sulfuric acid may have been used to adjust the pH.3447 3448 
3450 Multiple-dose vials also contain benzyl alcohol as a preser-
vative.3447 3450 

Atropine sulfate also is available in a concentration of 0.05 
mg/mL in 5-mL single-dose prefilled syringes and 0.1 mg/mL in 
5- and 10-mL single-dose prefilled syringes.3445 3446 3449 Sodium 
chloride is present for isotonicity.3445 3446 3449 Some syringes may 
contain sodium hydroxide and/or sulfuric acid to adjust the 
pH.3445 3446 Some syringes contain citric acid and sodium citrate 
as buffers and may contain additional amounts of citric acid 
and/or sodium citrate to adjust the pH.3449 

Atropine sulfate also is available in 0.25-, 0.5-, 1-, and 
2-mg auto-injector syringes for self or caregiver intramuscular 
administration in the treatment of nerve agent and insecticide 
poisoning only.3451 

pH
Single-dose vials: From 3 to 6.5.3448 

Multiple-dose vials: From 3 to 3.8 (Fresenius Kabi)3447 or from 3 
to 6.5 (West-Ward).3450 

Prefilled syringes: From 3 to 6.5.3445 3446 3449 

Auto-injector syringes: From 4 to 5.3451 

Osmolarity
Atropine sulfate injection has a calculated osmolarity of 308 
mOsm/L.3445 3446 

Administration
Atropine sulfate injection may be administered by the intrave-
nous, subcutaneous, intramuscular, or intraosseous routes.3445 
3446 3447 3448 3449 3450 Specific product labeling should be consulted 
for details on the routes of administration that are recom-
mended for each individual product.

Stability
Atropine sulfate injection should be stored at controlled room 
temperature.3445 3446 3447 3448 3449 3450 One manufacturer states 

that multiple-dose vials should be stored at 20 to 25°C after 
initial use and should be discarded within 24 hours.3447 

pH Effects
Minimum hydrolysis occurs at pH 3.5.1072 

Temperature Effects
Atropine sulfate 0.1 mg/mL in auto-injector syringes (Abbott) 
was evaluated for stability over 45 days under use conditions in 
paramedic vehicles. Temperatures fluctuated with locations and 
conditions and ranged from 6.5°C (43.7 °F) to 52°C (125.6 °F) in 
high desert conditions. No visually apparent changes occurred, 
and little or no loss of atropine sulfate was found.2548 

In another study, atropine sulfate injection under simu-
lated summer conditions in paramedic vehicles was exposed to 
temperatures ranging from 26 to 38°C over 4 weeks. Analysis 
found no loss of the drug under these conditions.2562 

Syringes
In 2015, reports of decreased potency of certain drugs (e.g., atro-
pine sulfate) stored in Becton Dickinson syringes for extended 
periods (i.e., exceeding 24 hours) were confirmed by the manu-
facturer of these syringes; the cause of this change was later 
identified to be the inclusion of an alternate rubber stopper in 
the plunger of certain product lots of syringes.3029 3036 3037 3039 
3041 3042 Decreased potency was not observed when the syringes 
were filled and used promptly.3037 Use of the alternate stopper 
was later discontinued and use of the primary stopper in such 
syringes was resumed; however, Becton Dickinson states that 
its general-use syringes are cleared by FDA for immediate use in 
fluid aspiration and injection and that such syringes, regardless 
of the stopper material, have not been cleared by FDA for use as 
a closed-container system.3391 

Atropine 1 mg/mL repackaged in polypropylene syringes 
exhibited little change in concentration after 4 weeks of storage 
at room temperature not exposed to direct light.2164 

Extemporaneously compounded atropine sulfate 2-mg/
mL injection in sodium chloride 0.9% for use in the event of 
a terrorist nerve gas attack was packaged in polypropylene 
syringes (Becton Dickinson) with sealed tips. The injection was 
adjusted to pH 3.5 with sulfuric acid during compounding. No 
visible changes were reported, and analysis found no loss of the 
drug over 364 days at 5°C protected from light, 364 days at 
23°C exposed to light, and 28 days at 35°C exposed to light.2781 

DOI: 10.37573/9781585286850.042
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Compatibility Information
Solution Compatibility

Atropine sulfate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% BAa 1 g Physically compatible with little or no atropine loss 
in 72 hr at 6, 23, and 34°C

2522 C

a Tested in PVC containers.

Additive Compatibility

Atropine sulfate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Dobutamine HCl LI 167 mg AB 16.7 mg NS Physically compatible for 24 hr 552 C

Dobutamine HCl LI 1 g ES 50 mg D5W, NS Physically compatible for 24 hr at 21°C 812 C

Eptifibatide ME 750 mg 400 mg Physically compatible and chemically stable for up 
to 24 hr at 25°C

3049 C

Floxacillin sodium BE 20 g ANT 60 mg W Haze forms in 24 hr and precipitate forms in 48 hr 
at 30°C. No change at 15°C

1479 I

Furosemide HO 1 g ANT 60 mg W Physically compatible for 72 hr at 15 and 30°C 1479 C

Meropenem ZEN 1 and 20 g ES 40 mg NS Visually compatible for 4 hr at room temperature 1994 C

Sodium bicarbonate AB 2.4 mEqa 0.4 mg D5W Physically compatible for 24 hr 772 C

Verapamil HCl KN 80 mg IX 0.8 mg D5W, NS Physically compatible for 24 hr 764 C

a One vial of Neut added to a liter of admixture.

Drugs in Syringe Compatibility

Atropine sulfate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Buprenorphine HCl Physically and chemically compatible 4 C

Butorphanol tartrate BR 4 mg/2 mL ST 0.4 mg/1 mL Physically compatible for 30 min at room temperature 566 C

Chlorpromazine HCl SKF 50 mg/2 mL 0.6 mg/1.5 mL Physically compatible for at least 15 min 14 C

Chlorpromazine HCl PO 50 mg/2 mL ST 0.4 mg/1 mL Physically compatible for at least 15 min 326 C

Dimenhydrinate HR 50 mg/1 mL ST 0.4 mg/1 mL Physically compatible for at least 15 min 326 C

Diphenhydramine HCl PD 50 mg/1 mL ST 0.4 mg/1 mL Physically compatible for at least 15 min 326 C

Droperidol MN 2.5 mg/1 mL ST 0.4 mg/1 mL Physically compatible for at least 15 min 326 C

Fentanyl citrate MN 100 mcg/1 mL 0.6 mg/1.5 mL Physically compatible for at least 15 min 14 C

Fentanyl citrate MN 0.05 mg/1 mL ST 0.4 mg/1 mL Physically compatible for at least 15 min 326 C

Glycopyrrolate RB 0.2 mg/1 mL ES 0.4 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Glycopyrrolate RB 0.2 mg/1 mL ES 0.8 mg/2 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Glycopyrrolate RB 0.4 mg/2 mL ES 0.4 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C



170 Atropine SulfAte ASHp inJeCtABle DruG inforMAtion

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Heparin sodium 2500 units/1 mL 0.5 mg/1 mL Physically compatible for at least 5 min 1053 C

Hydromorphone HCl KN 4 mg/2 mL ES 0.4 mg/0.5 mL Physically compatible for 30 min 517 C

Hydroxyzine HCl PF 100 mg/4 mL 0.6 mg/1.5 mL Physically compatible for at least 15 min 14 C

Hydroxyzine HCl NF 50 mg/1 mL USP 0.4 mg/0.4 mL Hydroxyzine stable for at least 10 days at 3 and 25°C 49 C

Hydroxyzine HCl PF 50 mg/1 mL ST 0.4 mg/1 mL Physically compatible for at least 15 min 326 C

Hydroxyzine HCl PF 100 mg/2 mL 0.4 mg/1 mL Physically compatible 771 C

Hydroxyzine HCl PF 50 mg/1 mL 0.4 mg/1 mL Physically compatible 771 C

Meperidine HCl WY 100 mg/1 mL 0.6 mg/1.5 mL Physically compatible for at least 15 min 14 C

Meperidine HCl WI 50 mg/1 mL ST 0.4 mg/1 mL Physically compatible for at least 15 min 326 C

Metoclopramide HCl NO 10 mg/2 mL GL 0.4 mg/1 mL Physically compatible for 15 min at room temperature 565 C

Midazolam HCl RC 5 mg/1 mL IX 0.4 mg/1 mL Physically compatible for 4 hr at 25°C 1145 C

Milrinone lactate STR 5.25 mg/5.25 
mL

IX 2 mg/2 mL Physically compatible. No loss of either drug in 20 min 
at 23°C

1410 C

Morphine sulfate WY 15 mg/1 mL 0.6 mg/1.5 mL Physically compatible for at least 15 min 14 C

Morphine sulfate ST 15 mg/1 mL ST 0.4 mg/1 mL Physically compatible for at least 15 min 326 C

Nalbuphine HCl EN 10 mg/1 mL WY 0.2 mg Physically compatible for 36 hr at 27°C 762 C

Nalbuphine HCl EN 5 mg/0.5 mL WY 0.2 mg Physically compatible for 36 hr at 27°C 762 C

Nalbuphine HCl EN 10 mg/1 mL WY 0.5 mg Physically compatible for 36 hr at 27°C 762 C

Nalbuphine HCl EN 5 mg/0.5 mL WY 0.5 mg Physically compatible for 36 hr at 27°C 762 C

Nalbuphine HCl DU 10 mg/1 mL 0.4 and 1 mg Physically compatible for 48 hr 128 C

Nalbuphine HCl DU 20 mg/1 mL 0.4 and 1 mg Physically compatible for 48 hr 128 C

Ondansetron HCl GW 1.33 mg/mLb GNS 0.133 mg/mLb Physically compatible. Under 6% ondansetron and 
under 7% atropine losses in 24 hr at 4 or 23°C

2199 C

Pantoprazole sodium a 4 mg/1 mL 0.4 mg/1 mL Incompatible after 4 hr 2574 I

Pentazocine lactate WI 30 mg/1 mL 0.6 mg/1.5 mL Physically compatible for at least 15 min 14 C

Pentazocine lactate WI 30 mg/1 mL ST 0.4 mg/1 mL Physically compatible for at least 15 min 326 C

Pentobarbital sodium WY 100 mg/2 mL 0.6 mg/1.5 mL Physically compatible for at least 15 min 14 C

Pentobarbital sodium AB 50 mg/1 mL ST 0.4 mg/1 mL Physically compatible for at least 15 min 326 C

Pentobarbital sodium AB 100 mg/2 mL LI 0.6 mg/1.5 mL Precipitate forms in 24 hr at room temperature 542 I

Prochlorperazine 
edisylate

SKF 0.6 mg/1.5 mL Physically compatible for at least 15 min 14 C

Prochlorperazine 
edisylate

PO 5 mg/1 mL ST 0.4 mg/1 mL Physically compatible for at least 15 min 326 C

Promethazine HCl WY 50 mg/2 mL 0.6 mg/1.5 mL Physically compatible for at least 15 min 14 C

Promethazine HCl PO 50 mg/2 mL ST 0.4 mg/1 mL Physically compatible for at least 15 min 326 C

Ranitidine HCl GL 50 mg/2 mL GL 0.4 mg/1 mL Physically compatible for 1 hr at 25°C 978 C

Scopolamine HBr ST 0.4 mg/1 mL ST 0.4 mg/1 mL Physically compatible for at least 15 min 326 C

a Test performed using the formulation WITHOUT edetate disodium.

b Tested in sodium chloride 0.9%.

Drugs in Syringe Compatibility (Cont.)
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Y-Site Injection Compatibility (1:1 Mixture)

Atropine sulfate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Abciximab LI 36 mcg/mLa AMR 0.4 mg/mL Visually compatible for 12 hr at 23°C 2374 C

Amiodarone HCl WY 6 mg/mLa AB 0.4 mg/mL Visually compatible for 24 hr at 22°C 2352 C

Argatroban GSK 1 mg/mLb AMR 0.4 mg/mL Visually compatible for 24 hr at 23°C 2391 C

Bivalirudin TMC 5 mg/mLa b AMR 0.4 mg/mL Visually compatible for 6 hr at 23°C 2680 C

Cangrelor tetrasodium TMC 1 mg/mLb 0.4 and 1 mg/mL Physically compatible for 4 hr 3243 C

Cloxacillin sodium SMX 100 mg/mL SZ 0.4 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Dexmedetomidine HCl HOS 4 mcg/mLb Stated to be compatible 3181 C

Doripenem JJ 5 mg/mLa b BA 0.4 mg/mL Physically compatible for 4 hr at 23°C 2743 C

Etomidate AB 2 mg/mL GNS 0.4 mg/mL Visually compatible for 7 days at 25°C 1801 C

Famotidine MSD 0.2 mg/mLa AST 0.1 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Fenoldopam mesylate AB 80 mcg/mLb APP 0.1 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate JN 25 mcg/mLa LY 0.4 mg/mL Physically compatible for 48 hr at 22°C 1706 C

Heparin sodium UP 1000 units/Lc BW 0.5 mg/mL Physically compatible for 4 hr at room temperature 534 C

Hydrocortisone sodium 
succinate

UP 10 mg/Lc BW 0.5 mg/mL Physically compatible for 4 hr at room temperature 534 C

Hydromorphone HCl AST 0.5 mg/mLa LY 0.4 mg/mL Physically compatible for 48 hr at 22°C 1706 C

Meropenem ZEN 1 and 50 mg/
mLb 

ES 0.4 mg/mL Visually compatible for 4 hr at room temperature 1994 C

Meropenem 50 mg/mL ALV 0.4 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Methadone HCl LI 1 mg/mLa LY 0.4 mg/mL Physically compatible for 48 hr at 22°C 1706 C

Morphine sulfate AST 1 mg/mLa LY 0.4 mg/mL Physically compatible for 48 hr at 22°C 1706 C

Nafcillin sodium WY 33 mg/mLb 0.4 mg/mL No precipitation 547 C

Palonosetron HCl MGI 50 mcg/mL AMR 0.4 mg/mL Physically compatible and no loss of either drug in 4 hr at 
room temperature

2771 C

Potassium chloride AB 40 mEq/Lc BW 0.5 mg/mL Physically compatible for 4 hr at room temperature 534 C

Propofol STU 2 mg/mL GNS 0.4 mg/mL Oil droplets form within 7 days at 25°C. No visible change 
in 24 hr

1801 ?

Propofol ZENd 10 mg/mL AST 0.1 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Tirofiban HCl ME 50 mcg/mLa b APP 0.4 mg/mL Physically compatible with no loss of either drug in 4 hr 
at 23°C

2356 C

Tirofiban HCl ME 50 mcg/mLa b AMR 1 mg/mL Physically compatible with no loss of either drug in 4 hr 
at 23°C

2356 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in dextrose 5%, dextrose 5% in Ringer’s injection, dextrose 5% in Ringer’s injection, lactated, Ringer’s injection, lactated, and sodium chloride 0.9%.

d Test performed using the formulation WITH edetate disodium.

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Azacitidine
AHFS 10:00

Products
Azacitidine is available as a lyophilized powder in single-use (preser-
vative-free) vials in a formulation containing 100 mg of azacitidine 
and 100 mg of mannitol.3325 Azacitidine (Actavis) also is available 
as a lyophilized powder in single-use (preservative-free) vials in a 
formulation containing 100 mg of azacitidine with sucrose 170 mg, 
monosodium phosphate monohydrate, and disodium hydrogen 
phosphate dihydrate.3326 

To prepare a suspension of azacitidine for subcutaneous 
administration from either formulation, the powder contents 
of one vial should be reconstituted by slowly injecting 4 mL of 
sterile water for injection into the vial.3325 3326 The vial should 
be shaken vigorously or rolled until a uniform, cloudy suspen-
sion results.3325 3326 The suspension will have a final azacitidine 
concentration of 25 mg/mL.3325 3326 

To prepare a solution of azacitidine for intravenous adminis-
tration from either formulation, each 100-mg vial of azacitidine 
should be reconstituted with 10 mL of sterile water for injec-
tion.3325 3326 Vials should be vigorously shaken or rolled until all 
solids are dissolved and a clear solution results.3325 3326 The solu-
tion will have a final azacitidine concentration of 10 mg/mL.3325 
3326 The appropriate dose of the reconstituted solution should be 
withdrawn from the vial and diluted in 50 to 100 mL of sodium 
chloride 0.9% or Ringer’s injection, lactated.3325 3326 

Trade Name(s)
Vidaza

Administration
Azacitidine may be administered subcutaneously as a suspen-
sion or intravenously as a solution.3325 3326 

Prior to subcutaneous administration, the reconstituted 
suspension may be allowed to come to room temperature for 
up to 30 minutes if it has been refrigerated.3325 3326 The suspen-
sion should be resuspended immediately prior to subcutaneous 
administration by vigorously rolling the container between the 
palms until a uniform, cloudy suspension is achieved.3325 3326 For 
doses exceeding a volume of 4 mL of the reconstituted suspen-
sion, the total dose should be divided equally into 2 syringes 
and injected into 2 separate sites.3325 3326 Injection sites should 
be rotated.3325 3326 

For intravenous infusion, the final diluted solution should be 
administered over 10 to 40 minutes.3325 3326 

As with other toxic drugs, applicable special handling and 
disposal procedures for azacitidine should be followed.3325 3326 

Stability
Azacitidine is a white to off-white powder.3325 3326 Intact vials 
should be stored at controlled room temperature.3325 3326 

The reconstituted suspension of azacitidine intended for 
immediate subcutaneous administration may be held at 25°C 
for up to 1 hour, but must be administered within 1 hour after 
reconstitution.3325 3326 One manufacturer recommends admin-
istration of the reconstituted suspension within 45 minutes of 
preparation when intended for immediate use.3327 

Stability of the reconstituted suspension intended for 
delayed subcutaneous administration differs between the 
two formulations of azacitidine;3325 3326 the sucrose-containing 
formulation (Actavis) has demonstrated improved stability 
of the reconstituted suspension compared with the original 
mannitol-containing formulation.3328 If either formulation of 
the reconstituted suspension is intended for delayed subcu-
taneous administration, the suspension must be stored in the 
refrigerator immediately following reconstitution, either in the 
vial or drawn into a syringe.3325 3326 For the mannitol-containing 
formulation, when cold sterile water for injection (stored at 2 
to 8°C) is used for reconstitution, the resulting suspension may 
be stored at 2 to 8°C for up to 22 hours; when sterile water for 
injection that has not been refrigerated is used for reconstitu-
tion, the resulting suspension may be stored at 2 to 8°C for only 
up to 8 hours.3325 For the sucrose-containing formulation, when 
cold sterile water for injection (stored at 2 to 8°C) is used for 
reconstitution, the resulting suspension may be stored at 2 to 
8°C for up to 30 hours; when sterile water for injection that has 
not been refrigerated is used for reconstitution, the resulting 
suspension may be stored at 2 to 8°C for only up to 12 hours.3326 

When cold sterile water for injection is used for reconsti-
tution, some authors have noted that sterile water for injec-
tion in glass bottles and ampuls of various sizes stored at 2 to 
8°C quickly increased in temperature within 15 minutes after 
removal from refrigeration, which could potentially impact the 
subsequent stability of the drug.3329 To combat this problem, 
these authors have suggested freezing 20-mL ampuls of sterile 
water for injection and thawing them for 30 minutes prior to 
use.3329 After thawing, ampuls should be agitated for 30 seconds 
prior to removing the volume needed for reconstitution.3329 

If either formulation is reconstituted to a solution and further 
diluted for intravenous infusion, administration of the diluted 
solution for infusion must be completed within 1 hour of recon-
stitution.3325 3326 

Azacitidine (Celgene) 10-mg/mL solution and 25-mg/mL 
suspension prepared with room temperature sterile water for 
injection and stored in glass vials at 23°C demonstrated less 
than 10% loss in 2.4 hours;3330 when prepared with cold (4°C) 
sterile water for injection and stored in glass vials at 4°C, this 
formulation demonstrated less than 10% loss in 1 day.3330 

pH Effects
Maximum stability of azacitidine has been reported at a pH 
ranging from 6.5 to 7.741 969 

DOI: 10.37573/9781585286850.043
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Temperature Effects
Azacitidine is very sensitive to temperature,3329 3330 degrading 
quickly at room temperature.3325 3326 

Freezing Solutions
Azacitidine (National Cancer Institute) 0.5- and 2-mg/mL solu-
tions prepared with ice-cold (specific temperature not defined) 
Ringer’s injection, lactated and stored in 50-mL polypropylene 
syringes (Becton Dickinson) were stable for 2 weeks at −20°C 
followed by 1 hour at room temperature after thawing over 30 
to 45 minutes.1519 

Azacitidine (Celgene) 10-mg/mL solution prepared with cold 
(4°C) sterile water for injection and stored in glass vials and 
polypropylene syringes (Becton Dickinson) at −20°C demon-
strated little to no loss in 23 days.3330 

Freezing Suspensions
Azacitidine (Celgene) 25-mg/mL suspension prepared with cold 
(4°C) sterile water for injection and stored in glass vials and 

polypropylene syringes (Becton Dickinson) at −20°C demon-
strated little to no loss in 23 days.3330 

Azacitidine (Celgene) 25-mg/mL suspension prepared with 
ice-cold water (specific temperature not defined) and stored in 
polypropylene syringes for 8 days at −20°C followed by thawing 
at room temperature (i.e., 23 to 25°C) for 30 minutes with or 
without subsequent storage for 8 hours at 2 to 8°C demon-
strated a loss of less than 5%.3331 Neither changes in color of the 
suspension nor partial dissolution of the suspension was noted 
throughout the study.3331 

Syringes
Azacitidine (Celgene) 10-mg/mL solution and 25-mg/mL 
suspension prepared with cold (4°C) sterile water for injection 
and stored in polypropylene syringes (Becton Dickinson) at 4°C 
demonstrated less than 10% loss in 1 day.3330 

Filtration
Filtration of azacitidine suspension could result in removal of the 
drug; the suspension should not be filtered.3325 3326 

Compatibility Information
Solution Compatibility

Azacitidine

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% ABb NCI 200 mg Initial reconstitution with ice-cold water prior to dilution in 25°C 
infusion solution. About 37% loss in 6 hr at 25°C; calculated time to 
10% loss was 0.7 hr

969 I

Dextrose 5% ABa NCI 200 mg Initial reconstitution with ice-cold water prior to dilution in 25°C 
infusion solution. About 26% loss in 6 hr at 25°C; calculated time to 
10% loss was 0.8 hr

969 I

Dextrose 5% ABa NCI 2 g Initial reconstitution with ice-cold water prior to dilution in 25°C 
infusion solution. About 16% loss in 6 hr at 25°C; calculated time to 
10% loss was 3 hr

969 I

Dextrose 5% CEL, ACT Stated to be incompatible 3325, 3326 I

Normosol R ABa NCI 200 mg Initial reconstitution with ice-cold water prior to dilution in 25°C 
infusion solution. About 24% loss in 6 hr at 25°C; calculated time to 
10% loss was 1.9 hr

969 I

Normosol R ABa NCI 2 g Initial reconstitution with ice-cold water prior to dilution in 25°C 
infusion solution. About 18% loss in 6 hr at 25°C; calculated time to 
10% loss was 3 hr

969 I

Ringer’s injec-
tion, lactated

ABb NCI 200 mg Initial reconstitution with ice-cold water prior to dilution in 25°C 
infusion solution. About 20% loss in 6 hr at 25°C; calculated time to 
10% loss was 2 hr

969 I

Ringer’s injec-
tion, lactated

ABa NCI 200 mg Initial reconstitution with ice-cold water prior to dilution in 25°C 
infusion solution. About 21% loss in 6 hr at 25°; calculated time to 
10% loss was 1.9 hr

969 I

Ringer’s injec-
tion, lactated

ABa NCI 2 g Initial reconstitution with ice-cold water prior to dilution in 25°C 
infusion solution. About 18% loss in 6 hr at 25°C; calculated time to 
10% loss was 2.9 hr

969 I

Ringer’s injec-
tion, lactated

CEL, ACT Complete administration within 1 hr of reconstitution 3325, 3326 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 
0.9%

ABb NCI 200 mg Initial reconstitution with ice-cold water prior to dilution in 25°C 
infusion solution. About 23% loss in 6 hr at 25°C; calculated time to 
10% loss was 1.6 hr

969 I

Sodium chloride 
0.9%

ABa NCI 200 mg Initial reconstitution with ice-cold water prior to dilution in 25°C 
infusion solution. About 21% loss in 6 hr at 25°C; calculated time to 
10% loss was 1.9 hr

969 I

Sodium chloride 
0.9%

ABa NCI 2 g Initial reconstitution with ice-cold water prior to dilution in 25°C 
infusion solution. About 18% loss in 6 hr at 25°C; calculated time to 
10% loss was 2.4 hr

969 I

Sodium chloride 
0.9%

CEL, ACT Complete administration with 1 hr of reconstitution 3325, 3326 C

a Tested in glass containers.

b Tested in PVC containers.

Additive Compatibility

Azacitidine

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Hetastarch in sodium 
chloride 0.9%

Stated to be incompatible 3325, 3326 I

Sodium bicarbonate Stated to be incompatible 3325, 3326 I

© Copyright, February 2018. American Society of Health-System 
Pharmacists, Inc.

Solution Compatibility (Cont.)
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Azathioprine Sodium
AHFS 92:44

Products
Azathioprine sodium is available in 20-mL vials containing the 
equivalent of 100 mg of azathioprine with sodium hydroxide to 
adjust the pH. Reconstitute by adding 10 mL of sterile water for 
injection and swirling until a clear solution results.1(5/08) 

pH
Approximately 9.6.1(5/08) 

Trade Name(s)
Imuran

Administration
Azathioprine sodium is administered intravenously. Infusions 
are usually administered over 30 to 60 minutes but have been 
given over five minutes to eight hours.1(5/08) 4 

In the event of spills or leaks, the manufacturer recom-
mends sodium hypochlorite 5% (household bleach) and sodium 
hydroxide (concentration unspecified) to inactivate azathio-
prine.1200 

Stability
Azathioprine sodium, a yellow powder, should be stored at 
controlled room temperature and protected from light. It is 

stated to be stable in neutral or acid solutions but is hydro-
lyzed to mercaptopurine in alkaline solutions,1(5/08) 4 especially 
on warming.1(5/08)  Maximum stability occurs at pH 5.5 to 6.5.1633  
Hydrolysis to mercaptopurine also occurs in the presence of 
sulfhydryl compounds such as cysteine.1(5/08) 4 

Use of azathioprine sodium within 24 hours after reconstitu-
tion is recommended because the product contains no preser-
vatives.1(5/08) 4  Azathioprine sodium is stated to be incompatible 
with methylparaben, propylparaben, and phenol.108  Chemically, 
azathioprine sodium 10 mg/mL in aqueous solution is stable for 
about two weeks at room temperature.4  After this time, hydro-
lysis of azathioprine to mercaptopurine increases.

Storage of the reconstituted solution in the original vial and 
in plastic syringes (Jelco) at 20 to 25°C under fluorescent light 
resulted in no decomposition or precipitation in 16 days. At 4°C 
in the dark, a visible precipitate formed after four days.605 

Azathioprine sodium (Burroughs Wellcome) 100 mg/50 mL 
diluted in dextrose 5%, sodium chloride 0.9%, or sodium chlo-
ride 0.45% in PVC bags (Travenol) was stored at 20 to 25°C 
under fluorescent light and at 4°C in the dark. No decom-
position occurred in the solutions over 16 days of storage. 
However, a precipitate formed in the dextrose 5% admixtures 
by the 16th day. No precipitate was observed after eight days 
of storage.605 

DOI: 10.37573/9781585286850.044

Compatibility Information
Solution Compatibility

Azathioprine sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% TRa BW 2 g Physically compatible and chemically stable for 8 
days at 23 and 4°C. Precipitate forms in 16 days

605 C

Sodium chloride 0.45% TRa BW 2 g Physically compatible and chemically stable for 16 
days at 23 and 4°C

605 C

Sodium chloride 0.9% TRa BW 2 g Physically compatible and chemically stable for 16 
days at 23 and 4°C

605 C

a Tested in PVC containers.

Selected Revisions October 1, 2012. © Copyright, October 1982. 
American Society of Health- System Pharmacists, Inc.
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Azithromycin
AHFS 8:12.12.92

Products
Azithromycin is available as a powder in vials containing the  
equivalent of 500 mg of azithromycin (as the dihydrate2863 or 
monohydrate3286) along with citric acid and sodium hydroxide. 
2863 3286  The drug is packaged under vacuum.2863 3286  Each 500-mg 
vial should be reconstituted with 4.8 mL of sterile water for injec-
tion and shaken until the drug is dissolved yielding a 100-mg/mL 
solution.2863 3286  Because of the vacuum, a non-automated syringe 
is recommended to ensure that the correct amount of diluent is 
added.2863 3286 

Trade Name(s)
Zithromax

Administration
Azithromycin is administered only by intravenous infusion after 
dilution to a concentration of 1 or 2 mg/mL in a compatible infu-
sion solution.2863 3286  Diluted solutions with a final concentra-
tion of 1 mg/mL should be infused over 3 hours; diluted solu-
tions with a final concentration of 2 mg/mL should be infused 
over 1 hour.2863 3286  Azithromycin should not be given by direct 
intravenous or intramuscular injection.2863 3286 

Stability
Intact vials should be stored at or below 30°C2863  or at controlled 
room temperature.3286  The reconstituted solution is stable for 
24 hours below 30°C.2863 3286 

Compatibility Information
Solution Compatibility

Azithromycin

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s injection, lactated PF, HOS 1 to 2 g Stable for 24 hr at or below 30°C or 7 days 
at 5°C

2863, 3286 C

Dextrose 5% in sodium chloride 0.3% PF, HOS 1 to 2 g Stable for 24 hr at or below 30°C or 7 days 
at 5°C

2863, 3286 C

Dextrose 5% in sodium chloride 0.45%a PF, HOS 1 to 2 g Stable for 24 hr at or below 30°C or 7 days 
at 5°C

2863, 3286 C

Dextrose 5% PF, HOS 1 to 2 g Stable for 24 hr at or below 30°C or 7 days 
at 5°C

2863, 3286 C

Normosol M in dextrose 5% PF, HOS 1 to 2 g Stable for 24 hr at or below 30°C or 7 days 
at 5°C

2863, 3286 C

Normosol R in dextrose 5% PF, HOS 1 to 2 g Stable for 24 hr at or below 30°C or 7 days 
at 5°C

2863, 3286 C

Ringer’s injection, lactated PF, HOS 1 to 2 g Stable for 24 hr at or below 30°C or 7 days 
at 5°C

2863, 3286 C

Sodium chloride 0.45% PF, HOS 1 to 2 g Stable for 24 hr at or below 30°C or 7 days 
at 5°C

2863, 3286 C

Sodium chloride 0.9% PF, HOS 1 to 2 g Stable for 24 hr at or below 30°C or 7 days 
at 5°C

2863, 3286 C

a Tested with and without potassium chloride 20 mEq present.

Additive Compatibility

Azithromycin

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Ciprofloxacin Physically incompatible with loss of ciprofloxacin 
reported due to pH over 6.0

1924 I

DOI: 10.37573/9781585286850.045
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Y-Site Injection Compatibility (1:1 Mixture)

Azithromycin

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amikacin sulfate VHA 100 mg/mLc d PF 2 mg/mLb Whitish-yellow microcrystals found 2368 I

Aztreonam BMS 200 mg/mLc d PF 2 mg/mLb White microcrystals found 2368 I

Bivalirudin TMC 5 mg/mLa PF 2 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetrasodium TMC 1 mg/mLb 2 mg/mLb Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.5 mg/mLb NVP 2 mg/mLb Physically compatible over 60 min 2766 C

Cefotaxime sodium HMR 200 mg/mLc d PF 2 mg/mLb White microcrystals found 2368 I

Ceftaroline fosamil FOR 2.22 mg/mLa b g BA 2 mg/mLa b g Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime GW 80 mg/mLc d PF 2 mg/mLb Amber and white microcrystals found 2368 I

Ceftazidime–avibactam 
sodium

ALL 20 mg/mLn o Physically compatible for up to 4 hr at room 
temperature

3004 C

Ceftolozane sulfate– 
tazobactam sodium

CUB 10 mg/mLl m FRK 2 mg/mLl Physically compatible for 2 hr 3262 C

Ceftriaxone sodium RC 66.7 mg/mLc d PF 2 mg/mLb White and yellow microcrystals found 2368 I

Cefuroxime sodium VHA 100 mg/mLc d PF 2 mg/mLb White and yellow microcrystals 2368 I

Ciprofloxacin BAY 2 mg/mLa d PF 2 mg/mLb Amber microcrystals found 2368 I

Clindamycin phosphate PHU 30 mg/mLc d PF 2 mg/mLb Amber and white microcrystals found 2368 I

Cloxacillin sodium SMX 100 mg/mL SMXk 100 mg/mL Precipitates immediately 3245 I

Dexmedetomidine HCl AB 4 mcg/mLb PF 2 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diphenhydramine HCl ES 50 mg/mLd PF 2 mg/mLb Visually compatible 2368 C

Dolasetron mesylate HMR 20 mg/mLd PF 2 mg/mLb Visually compatible 2368 C

Doripenem JJ 5 mg/mLa b BA 2 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Droperidol AMR 2.5 mg/mLd PF 2 mg/mLb Visually compatible 2368 C

Famotidine ME 2 mg/mLd PF 2 mg/mLb Grayish-white microcrystals found 2368 I

Fentanyl citrate AB 50 mcg/mLd PF 2 mg/mLb Whitish-yellow microcrystals found 2368 I

Furosemide AMR 10 mg/mLd PF 2 mg/mLb White microcrystals found 2368 I

Gentamicin sulfate AMR 21 mg/mLc d PF 2 mg/mLb Whitish-yellow microcrystals found 2368 I

Hetastarch in lactated 
electrolyte

AB 6% PF 2 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Imipenem–cilastatin 
sodium

ME 5 mg/mLb d i PF 2 mg/mLb Whitish-yellow microcrystals found 2368 I

Isavuconazonium sulfate ASP 1.5 mg/mLa APP 2 mg/mLa Measured turbidity increases within 2 hr 3263 I

Isavuconazonium sulfate ASP 1.5 mg/mLb APP 2 mg/mLb Physically compatible for 2 hr 3263 C

Ketorolac tromethamine AB 15 mg/mLd PF 2 mg/mLb Amber microcrystals found 2368 I

Levofloxacin ORT 5 mg/mLd PF 2 mg/mLb White and amber microcrystals found 2368 I

Meropenem 50 mg/mL SMX 100 mg/mL Physically compatible for 4 hr at room tempera-
ture

3538 C

Meropenem–vaborbactam TMC 8 mg/mLb j FRK 2 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Morphine sulfate WY 1 mg/mLd PF 2 mg/mLb White microcrystals found 2368 I

Ondansetron HCl GW 2 mg/mLd PF 2 mg/mLb Visually compatible 2368 C

Piperacillin sodium– 
tazobactam sodium

LEe 100 mg/mLb d h PF 2 mg/mLb White microcrystals found 2368 I

Plazomicin sulfate ACH 24 mg/mLl PF 2 mg/mLl Physically compatible for 1 hr at 20 to 25°C 3432 C

Potassium chloride BA 20 mEq/Lf PF 2 mg/mLb White microcrystals found 2368 I

Tedizolid phosphate CUB 0.8 mg/mLb APP 2 mg/mLb Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLa b g APP 2 mg/mLa b g Physically compatible for 2 hr 2830 C

Tigecycline WY 1 mg/mLb 2 mg/mLb Physically compatible for 4 hr 2714 C

Tobramycin sulfate 21 mg/mLd PF 2 mg/mLb White microcrystals found 2368 I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in sodium chloride 0.45%.

d Injected via Y-site into an administration set running azithromycin.

e Test performed using the formulation WITHOUT edetate disodium.

f Tested in dextrose 5% in sodium chloride 0.45%.

g Tested in Ringer’s injection, lactated.

h Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

i Imipenem component. Imipenem in a 1:1 fixed-ratio concentration with cilastatin.

j Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

k Test performed using the monohydrate formulation.

l Tested in both dextrose 5% and sodium chloride 0.9%.

m Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

n Ceftazidime component. Ceftazidime in a 4:1 fixed-ratio concentration with avibactam.

o Tested in dextrose 5%, sodium chloride 0.9%, and Ringer’s injection, lactated.

Selected Revisions May 1, 2020. © Copyright, October 2004. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Aztreonam
AHFS 8:12.07.16

Products
Aztreonam is available in vials containing 1 or 2 g of the drug.2864 
2866 Aztreonam also is available in 1- and 2-g sizes as frozen 
premixed injection solutions in dextrose 3.4 and 1.4%, respec-
tively, in single-dose Galaxy containers for intravenous infu-
sion.2865 Both preparations contain approximately 780 mg of 
arginine per gram of aztreonam.2864 2865 2866 

For intramuscular injection, each gram of aztreonam in 
vials should be reconstituted with at least 3 mL of one of the 
following diluents:2864 2866  

	•	 Sterile	water	for	injection
	•	 Bacteriostatic	water	for	injection	(benzyl	alcohol	or	parabens)
	•	 Sodium	chloride	0.9%
	•	 Bacteriostatic	sodium	chloride	0.9%	(benzyl	alcohol)

For intravenous bolus injection, vials should be used.2864 2866 
A vial should be reconstituted with 6 to 10 mL of sterile water 
for injection.2864 2866 

For intravenous infusion, a vial of aztreonam should be recon-
stituted with at least 3 mL of sterile water for injection per gram 
of aztreonam and further diluted with a compatible infusion 
solution.2864 2866 

On adding the diluent to the vial or bottle, the contents 
should be shaken immediately and vigorously.2864 2866 Any 
unused portion of the reconstituted solution should be 
discarded.2864 2866 

The frozen premixed injection solutions also may be used for 
intravenous	infusion	after	thawing	at	room	temperature	(25°C)	
or	at	2	to	8°C.2865 

pH
Aqueous solutions of aztreonam have pH values ranging from 
4.5 to 7.5.2864 2865 2866 

Sodium Content
Aztreonam is sodium free.2864 2865 2866 

Trade Name(s)
Azactam

Administration
Aztreonam may be administered by intravenous injection or 
infusion2864 2865 2866 or by deep intramuscular injection into a 
large muscle mass.2864 2866 By intravenous injection, the dose 
should be administered slowly, over 3 to 5 minutes, directly into 
a vein or into the tubing of a compatible infusion solution.2864 2866 
Intermittent infusion of aztreonam should be completed within 
20 to 60 minutes.2864 2865 2866 If Y-site administration of aztre-
onam is employed, careful attention should be paid to ensure 
administration of the full intended dose.2864 2866 A volume- 
control administration set may be used to dilute aztreonam in 
a compatible infusion solution during administration; however, 

the	final	concentration	of	aztreonam	administered	in	such	a	way	
should	not	exceed	2%	(w/v).2864 2866 

Stability
Intact vials should be stored at controlled room temperature; 
excessive heat should be avoided.2864 2866 Exposure to strong 
light may cause yellowing of the powder.3310 

Aztreonam solutions range from colorless to light straw 
to yellow.2864 2865 2866 They may develop a slight pink tint on 
standing without potency being affected.2864 2866 

Aztreonam	 solutions	 at	 concentrations	 of	 2%	 (w/v)	 or	 less	
must be used within 48 hours if stored at controlled room 
temperature	(15	to	30°C)	or	within	7	days	at	2	to	8°C.2864 2866 
Solutions	 with	 concentrations	 exceeding	 2%	 (w/v)	 should	 be	
used immediately after preparation unless sterile water for 
injection	 or	 sodium	 chloride	 0.9%	 is	 used.2864 2866 In these 2 
excepted solutions, aztreonam at concentrations exceeding 2% 
(w/v)	must	be	used	within	48	hours	if	stored	at	controlled	room	
temperature or within 7 days under refrigeration.2864 2866 

Concentration Effects
In one study, aztreonam dissolved in sterile water for injection 
to	concentrations	greater	than	100	g/L	resulted	in	unacceptably	
viscous	solutions	that	impeded	flow	from	elastomeric	pumps	to	
less	than	75%	of	the	nominal	flow	rate.3105 

pH Effects
In aqueous solutions, aztreonam undergoes hydrolysis of the 
β-lactam	ring.	Specific	base	catalysis	occurs	at	pH	greater	than	
6. At pH 2 to 5, isomerization of the side chain predominates. 
The lowest rates of decomposition occur at pH 5 to 7, with 
maximum stability occurring at pH 6.1072 

Freezing Solutions
The commercially available frozen premixed injection solu-
tion should be stored in a freezer capable of maintaining the 
temperature	at	or	below	−20°C	and	should	be	thawed	at	room	
temperature	 (25°C)	 or	 at	 2	 to	 8°C;	 solutions	 should	 not	 be	
refrozen.2865 After thawing, the container should be inverted 
to ensure that the solution is well mixed.2865	 Solutions	 should	
not be subject to force thawing by immersion in water baths or 
microwaving.2865 The manufacturer indicates that thawed solu-
tions	are	stable	for	48	hours	at	room	temperature	(25°C)	or	for	
14	days	at	2	to	8°C.2865 

Central Venous Catheter
Aztreonam	 (Squibb)	 10	 mg/mL	 in	 dextrose	 5%	 was	 found	 to	
be	 compatible	 with	 the	 ARROWg+ard	 Blue	 Plus	 (Arrow	 Inter-
national)	 chlorhexidine-bearing	 triple-lumen	 central	 catheter.	
Essentially complete delivery of the drug was found with little 
or no drug loss occurring. Furthermore, chlorhexidine delivered 
from the catheter remained at trace amounts with no substantial 
increase due to the delivery of the drug through the catheter.2335 

DOI: 10.37573/9781585286850.046
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Compatibility Information
Solution Compatibility

Aztreonam

Test Soln Name Mfr Mfr
Conc/L 
or % Remarks Ref C/I

Dextrose 5% in Ringer’s injection, lactated BMS, FRK Manufacturer-recommended solution 2864, 2866 C

Dextrose 5% in sodium chloride 0.2% BMS, FRK Manufacturer-recommended solution 2864, 2866 C

Dextrose 5% in sodium chloride 0.45% BMS, FRK Manufacturer-recommended solution 2864, 2866 C

Dextrose 5% in sodium chloride 0.9% BMS, FRK Manufacturer-recommended solution 2864, 2866 C

Dextrose 5% TRa SQ 10 g Physically compatible with 6% loss in 48 hr at 25°C 
and 3% in 7 days at 4°C

1001 C

Dextrose 5% TRa SQ 20 g Physically compatible with 2% loss in 48 hr at 25°C 
and 3% in 7 days at 4°C

1001 C

Dextrose 5% MGb SQ 20 g Physically compatible with no loss in 48 hr at 25°C 
under fluorescent light

1026 C

Dextrose 5% BMS, FRK Manufacturer-recommended solution 2864, 2866 C

Dextrose 10% BMS, FRK Manufacturer-recommended solution 2864, 2866 C

Ionosol B in dextrose 5% BMS, FRK Manufacturer-recommended solution 2864, 2866 C

Isolyte E BMS, FRK Manufacturer-recommended solution 2864, 2866 C

Isolyte E in dextrose 5% BMS, FRK Manufacturer-recommended solution 2864, 2866 C

Isolyte M in dextrose 5% BMS, FRK Manufacturer-recommended solution 2864, 2866 C

Normosol M in dextrose 5% BMS, FRK Manufacturer-recommended solution 2864, 2866 C

Normosol R BMS, FRK Manufacturer-recommended solution 2864, 2866 C

Normosol R in dextrose 5% BMS, FRK Manufacturer-recommended solution 2864, 2866 C

Plasma-Lyte M in dextrose 5% BMS, FRK Manufacturer-recommended solution 2864, 2866 C

Ringer’s injection BMS, FRK Manufacturer-recommended solution 2864, 2866 C

Ringer’s injection, lactated BMS, FRK Manufacturer-recommended solution 2864, 2866 C

Sodium chloride 0.9% TRa SQ 10 and 
20 g

Physically compatible with little or no loss in 48 hr at 
25°C and 7 days at 4°C

1001 C

Sodium chloride 0.9% MGb SQ 20 g Physically compatible with no loss in 48 hr at 25°C 
under fluorescent light

1026 C

Sodium chloride 0.9% BA SQ 20 g 10% loss in 37 days at 25°C and more than 120 days 
at 4°C. No loss in 120 days at −20°C

1600 C

Sodium chloride 0.9% a SQ 10 g Visually compatible with no loss in 96 hr at 5 and 24°C 1691 C

Sodium chloride 0.9% BMS, FRK Manufacturer-recommended solution 2864, 2866 C

Sodium chloride 0.9% d 40 and 
120 g

Less than 10% loss in theoretical concentration in  
12 hr at ambient temperature when administered as 
a continuous infusion

3535 C

Sodium lactate 1⁄6 M BMS, FRK Manufacturer-recommended solution 2864, 2866 C

TPN #107c 2 g Activity retained for 24 hr at 21°C 1326 C

a Tested in PVC containers.

b Tested in glass containers.

c Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

d Tested in polypropylene syringes.
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Additive Compatibility

Aztreonam

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Ampicillin sodium WY 20 g SQ 10 g D5Wa 10% ampicillin loss in 2 hr and 10% aztreonam loss in 3 hr 
at 25°C. 10% ampicillin loss in 24 hr and 10% aztreonam 
loss in 8 hr at 4°C

1001 I

Ampicillin sodium WY 5 g SQ 10 g D5Wa 10% ampicillin loss in 3 hr and 10% aztreonam loss in 7 hr 
at 25°C. 10% loss of both drugs in 48 hr at 4°C

1001 I

Ampicillin sodium WY 20 g SQ 20 g D5Wa 10% ampicillin loss in 4 hr and 10% aztreonam loss in 5 hr 
at 25°C. 10% loss of both drugs in 24 hr at 4°C

1001 I

Ampicillin sodium WY 5 g SQ 20 g D5Wa 10% ampicillin loss in 5 hr and 10% aztreonam loss in 8 hr 
at 25°C. 10% ampicillin loss in 48 hr and 10% aztreonam 
loss in 72 hr at 4°C

1001 I

Ampicillin sodium WY 20 g SQ 10 g NSa 10% ampicillin loss in 24 hr and 2% aztreonam loss in  
48 hr at 25°C. 10% ampicillin loss in 2 days and 9% aztre-
onam loss in 7 days at 4°C

1001 C

Ampicillin sodium WY 5 g SQ 10 g NSa 10% ampicillin loss and no aztreonam loss in 48 hr at 25°C. 
10% ampicillin loss in 3 days and 8% aztreonam loss in 7 
days at 4°C

1001 C

Ampicillin sodium WY 20 g SQ 20 g NSa 10% ampicillin loss in 24 hr and 5% aztreonam loss in 48 
hr at 25°C. 10% ampicillin loss in 2 days and 7% aztre-
onam loss in 7 days at 4°C

1001 C

Ampicillin sodium WY 5 g SQ 20 g NSa 10% ampicillin loss and no aztreonam loss in 48 hr at 25°C. 
10% ampicillin loss and 5% aztreonam loss in 7 days at 4°C

1001 C

Ampicillin sodium–
sulbactam sodium

PF 20 gd SQ 10 g NSa Visually compatible with 10% ampicillin loss in 30 hr at 
24°C and 94 hr at 5°C. Ampicillin loss is determining factor

1691 C

Cefazolin sodium LI 5 and 20 g SQ 10 and 20 g D5W, NSa Physically compatible. Little loss of either drug in 48 hr at 
25°C and 7 days at 4°C in the dark

1020 C

Cefoxitin sodium MSD 10 and 20 g SQ 10 and 20 g NSa 3 to 5% aztreonam loss and no cefoxitin loss in 7 days at 
4°C

1023 C

Cefoxitin sodium MSD 10 and 20 g SQ 10 and 20 g D5Wa 3 to 6% cefoxitin loss and no aztreonam loss in 7 days at 
4°C

1023 C

Cefoxitin sodium MSD 10 and 20 g SQ 10 and 20 g D5W, NSa Both drugs stable for 12 hr at 25°C. Yellow color and 6 to 
12% aztreonam and 9 to 15% cefoxitin loss in 48 hr at 
25°C

1023 I

Ciprofloxacin BAY 1.6 g SQ 39.7 g D5W Visually compatible with no loss of ciprofloxacin in 24 hr 
at 22°C under fluorescent light. Aztreonam not tested

2413 C

Clindamycin phos-
phate

UP 3 and 6 g SQ 10 and 20 g D5W, NSa Physically compatible with little or no loss of either drug 
in 48 hr at 25°C and 7 days at 4°C

1002 C

Clindamycin phos-
phate

UP 9 g SQ 20 g D5Wb Physically compatible with 3% clindamycin loss and 5% 
aztreonam loss in 48 hr at 25°C under fluorescent light

1026 C

Clindamycin phos-
phate

UP 9 g SQ 20 g NSb Physically compatible with 2% clindamycin loss and no 
aztreonam loss in 48 hr at 25°C under fluorescent light

1026 C

Gentamicin sulfate SC 200 and 800 
mg

SQ 10 and 20 g D5W, NSa Little aztreonam loss in 48 hr at 25°C and 7 days at 4°C. 
Gentamicin stable for 12 hr at 25°C and 24 hr at 4°C. Up to 
10% loss in 48 hr at 25°C and 7 days at 4°C

1023 C

Linezolid PHU 2 g SQ 20 g c Physically compatible with no linezolid loss in 7 days at 4 
and 23°C protected from light. About 9% aztreonam loss 
at 23°C and less than 4% loss at 4°C in 7 days

2263 C

Mannitol 50 and 100 g Manufacturer-recommended solution 2864, 
2866 

C
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Metronidazole MG 5 g SQ 10 and 20 g Pink color develops in 12 hr, becoming cherry red in 48 
hr at 25°C. Pink color develops in 3 days at 4°C. No loss of 
either drug detected

1023 I

Nafcillin sodium BR 20 g SQ 20 g D5W, NSa Cloudiness and precipitate form. 7% aztreonam and 11% 
nafcillin loss in 24 hr at room temperature

1028 I

Tobramycin sulfate LI 200 and  
800 mg

SQ 10 and 20 g D5W, NSa Little or no loss of either drug in 48 hr at 25°C and 7 days 
at 4°C

1023 C

Vancomycin HCl AB 10 g SQ 40 g D5W, NS Immediate microcrystalline precipitate. Turbidity and 
precipitate over 24 hr

1848 I

Vancomycin HCl AB 1 g SQ 4 g D5W Physically compatible. Little loss of either drug in 31 days 
at 4°C. 10% aztreonam loss in 14 days at 23°C and 7 days 
at 32°C

1848 C

Vancomycin HCl AB 1 g SQ 4 g NS Physically compatible. Little loss of either drug in 31 days 
at 4°C. 8% aztreonam loss in 31 days at 23°C and 7 days 
at 32°C

1848 C

a Tested in PVC containers.

b Tested in glass containers.

c Admixed in the linezolid infusion container.

d Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

Drugs in Syringe Compatibility

Aztreonam

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Clindamycin phosphate UP 600 mg/4 mL SQ 2 g Physically compatible with 2% clindamycin loss and 8% aztre-
onam loss in 48 hr at 25°C under fluorescent light

1164 C

Y-Site Injection Compatibility (1:1 Mixture)

Aztreonam

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 7 mg/mLa SQ 40 mg/mLa White needles form immediately and become dense 
precipitate in 4 hr

1758 I

Allopurinol sodium BW 3 mg/mLb SQ 40 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Amikacin sulfate BMS 5 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Aminophylline AMR 2.5 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Amphotericin B PHT 0.6 mg/mLa SQ 40 mg/mLa Yellow turbidity forms immediately and becomes floccu-
lent precipitate in 4 hr

1758 I

Ampicillin sodium WY 20 mg/mLb SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Ampicillin sodium–
sulbactam sodium

RR 20 mg/mLb j SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Amsacrine NCI 1 mg/mLa SQ 40 mg/mLa Immediate yellow-orange turbidity, becoming a precipi-
tate in 4 hr

1381 I

Anakinra SYN 4 and 36 mg/mLb BMS 20 mg/mLb Physically compatible. No aztreonam loss in 4 hr at 25°C. 
Anakinra uncertain

2508 ?

Azithromycin PF 2 mg/mLb BMS 200 mg/mLg h White microcrystals found 2368 I

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Bivalirudin TMC 5 mg/mLa DUR 40 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Bleomycin sulfate MJ 1 unit/mLb SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bumetanide RC 0.04 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Buprenorphine HCl RKC 0.04 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Butorphanol tartrate BMS 0.04 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Calcium gluconate AMR 40 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Cangrelor tetrasodium TMC 1 mg/mLb 40 mg/mLb Physically compatible for 4 hr 3243 C

Carboplatin BMS 5 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Carmustine BMS 1.5 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Caspofungin acetate ME 0.7 mg/mLb BMS 40 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Caspofungin acetate ME 0.5 mg/mLb BMS 20 mg/mLb Physically compatible over 60 min 2766 C

Cefazolin sodium MAR 20 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Cefotaxime sodium HO 20 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Cefotetan disodium STU 20 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Cefoxitin sodium MSD 20 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Ceftazidime LI 40 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Ceftazidime–avibactam 
sodium

ALL 20 mg/mLr s Physically compatible for up to 4 hr at room temperature 3004 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLc q FRK 20 mg/mLc Physically compatible for 2 hr 3262 C

Ceftriaxone sodium RC 20 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Cefuroxime sodium LI 30 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Chlorpromazine HCl SCN 2 mg/mLa SQ 40 mg/mLa Dense white turbidity forms immediately 1758 I

Ciprofloxacin MI 1 mg/mLa SQ 20 mg/mLc Physically compatible for 24 hr at 22°C 1189 C

Ciprofloxacin MI 1 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cisplatin BMS 1 mg/mL SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Clindamycin phosphate AST 10 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Cyclophosphamide MJ 10 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Cytarabine CET 50 mg/mL SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Dacarbazine MI 4 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Dactinomycin ME 0.01 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Daptomycin CUBp 16.7 mg/mLb i BMS 16.7 mg/mLb i Physically compatible with little loss of either drug in 2 hr 
at 25°C

2553 C

Daunorubicin HCl WY 1 mg/mLa SQ 40 mg/mLa Haze forms immediately 1758 I

Dexamethasone sodium 
phosphate

AMR 1 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Dexmedetomidine HCl AB 4 mcg/mLb BMS 40 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 5 mg/mL SQ 20 and 333 
mg/mLb 

Visually compatible 1807 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Diltiazem HCl MMD 1 mg/mLb SQ 333 mg/mLb Visually compatible 1807 C

Diphenhydramine HCl PD 2 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Dobutamine HCl LI 4 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Docetaxel RPR 0.9 mg/mLa BMS 40 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Dopamine HCl AST 3.2 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Doxorubicin HCl CET 2 mg/mL SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Doxycycline hyclate ES 1 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Droperidol JN 0.4 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Enalaprilat MSD 0.05 mg/mLb SQ 10 mg/mLa Physically compatible for 24 hr at room temperature 
under fluorescent light

1355 C

Enalaprilat MSD 0.1 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Eravacycline dihydro-
chloride

TET 0.6 mg/mLb BMS 20 mg/mLb Physically compatible for 2 hr at room temperature 3532 C

Etoposide BMS 0.4 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Etoposide phosphate BR 5 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine ME 2 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Fenoldopam mesylate AB 80 mcg/mLb BMS 40 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Filgrastim AMG 30 mcg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Filgrastim AMG 30 mcg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Floxuridine RC 3 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Fluconazole RR 2 mg/mL SQ 40 mg/mL Visually compatible for 24 hr at 25°C 1407 C

Fluconazole RR 2 mg/mL SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Fludarabine phosphate BX 1 mg/mLa SQ 40 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Fludarabine phosphate BX 1 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Fluorouracil AD 16 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Foscarnet sodium AST 24 mg/mL SQ 40 mg/mL Physically compatible for 24 hr at room temperature 
under fluorescent light

1335 C

Foscarnet sodium AST 24 mg/mL SQ 40 mg/mLc Physically compatible for 24 hr at 25°C under fluorescent 
light

1393 C

Furosemide AB 3 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Gallium nitrate FUJ 0.4 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Ganciclovir sodium SY 20 mg/mLa SQ 40 mg/mLa White needles form immediately. Dense precipitate in 1 hr 1758 I

Gemcitabine HCl LI 10 mg/mLb SQ 40 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Gentamicin sulfate ES 5 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Granisetron HCl SKB 0.05 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Haloperidol lactate MN 0.2 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Heparin sodium ES 100 units/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Heparin sodium TR 50 units/mL BV 20 mg/mLa Visually compatible for 4 hr at 25°C 1793 C

Hetastarch in lactated 
electrolyte

AB 6% BMS 40 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydrocortisone sodium 
succinate

UP 1 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Hydromorphone HCl KN 0.5 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Hydroxyzine HCl WI 4 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Idarubicin HCl AD 0.5 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Ifosfamide MJ 25 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Imipenem–cilastatin 
sodium

MSD 10 mg/mLa n SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Insulin, regular LI 0.2 unit/mLb SQ 20 mg/mL Physically compatible for 2 hr at 25°C 1395 C

Isavuconazonium 
sulfate

ASP 1.5 mg/mLc APP 20 mg/mLc Physically compatible for 2 hr 3263 C

Letermovir ME Physically incompatible 3398 I

Leucovorin calcium LE 2 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Linezolid PHU 2 mg/mL SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.1 mg/mLa SQ 40 mg/mLa Haze forms within 1 hr 1758 I

Magnesium sulfate AST 100 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Mannitol BA 15% SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Mechlorethamine HCl MSD 1 mg/mL SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Melphalan HCl BW 0.1 mg/mLb SQ 40 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl AB 10 mg/mL SQ 20 mg/mLa Physically compatible for 4 hr at 25°C 1397 C

Meperidine HCl WY 4 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Meropenem 50 mg/mL SQ 100 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Meropenem–vabor-
bactam

TMC 8 mg/mLb o FRK 20 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Mesna MJ 10 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Methotrexate sodium LE 15 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Methylprednisolone 
sodium succinate

AB 5 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Metoclopramide HCl ES 5 mg/mL SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Metronidazole BA 5 mg/mL SQ 40 mg/mLa Orange color forms in 4 hr 1758 I

Mitomycin BMS 0.5 mg/mL SQ 40 mg/mLa Reddish-purple color forms in 4 hr 1758 I

Mitoxantrone HCl LE 0.5 mg/mLa SQ 40 mg/mLa Heavy precipitate forms in 1 hr 1758 I

Morphine sulfate AB 1 mg/mL SQ 20 mg/mLa Physically compatible for 4 hr at 25°C 1397 C

Morphine sulfate AST 1 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Nalbuphine HCl AST 10 mg/mL SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Nicardipine HCl DCC 0.1 mg/mLa SQ 10 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ondansetron HCl GL 1 mg/mLb SQ 40 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Ondansetron HCl GL 0.03 and 0.3 mg/
mLa 

SQ 40 mg/mLa Visually compatible with little loss of either drug in 4 hr 
at 25°C

1732 C

Ondansetron HCl GL 1 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Oritavancin diphos-
phate

TAR 0.8, 1.2, and  
2 mg/mLa 

BMS 20 mg/mLa Precipitate forms immediately 2928 I

Pemetrexed disodium LI 20 mg/mLb BMS 40 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Piperacillin sodium–
tazobactam sodium

LEf 40 mg/mLa k SQ 40 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Plazomicin sulfate ACH 24 mg/mLc FRK 20 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Potassium chloride AB 0.1 mEq/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Prochlorperazine 
edisylate

ES 0.5 mg/mLa SQ 40 mg/mLa Haze and tiny particles form within 4 hr 1758 I

Promethazine HCl SCN 2 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Propofol ZENt 10 mg/mL SQ 40 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Quinupristin–dalfo-
pristin

PF 2 mg/mLa l 20 mg/mLa Physically compatible 3229 C

Ranitidine HCl GL 1 mg/mLb SQ 16.7 mg/mLb No loss of either drug in 4 hr at 22°C 1632 C

Ranitidine HCl GL 2 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb SQ 40 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Sargramostim IMM 10 mcg/mLb SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Sodium bicarbonate AB 1 mEq/mL SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Streptozocin UP 40 mg/mLa SQ 40 mg/mLa Red color forms in 1 hr 1758 I

Tedizolid phosphate CUB 0.8 mg/mLb APP 20 mg/mLb Physically compatible for 2 hr 3244 C

Teniposide BR 0.1 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1725, 
1758 

C

Theophylline TR 4 mg/mL BV 20 mg/mLa Visually compatible for 6 hr at 25°C 1793 C

Thiotepa LE 1 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Thiotepa IMMd 1 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Tigecycline WY 1 mg/mLb 20 mg/mLb Physically compatible for 4 hr 2714 C

TNA #218 to #226e SQ 40 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

Tobramycin sulfate LI 5 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

TPN #212 to #215e SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Trimethoprim– 
sulfamethoxazole

ES 0.8 mg/mLa m SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Vancomycin HCl LI 67 mg/mLb SQ 200 mg/mLb White granular precipitate forms immediately in tubing 
when given sequentially

1364 I

Vancomycin HCl AB 10 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Vinblastine sulfate LI 0.12 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vincristine sulfate LI 0.05 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Vinorelbine tartrate BW 1 mg/mLb SQ 40 mg/mLb Physically compatible for 4 hr at 23°C 1558 C

Zidovudine BW 4 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

Zidovudine BW 4 mg/mLa SQ 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Lyophilized formulation tested.

e Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

f Test performed using the formulation WITHOUT edetate disodium.

g Tested in sodium chloride 0.45%.

h Injected via Y-site into an administration set running azithromycin.

i Final concentration after mixing.

j Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

k Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

l Quinupristin and dalfopristin components combined.

m Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

n Not specified whether concentration refers to single component or combined components.

o Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

p Test performed using the Cubicin formulation.

q Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

r Ceftazidime component. Ceftazidime in a 4:1 fixed-ratio concentration with avibactam.

s Tested in dextrose 5%, sodium chloride 0.9%, and Ringer’s injection, lactated.

t Test performed using the formulation WITH edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Additional Compatibility Information
Peritoneal Dialysis Solutions
Aztreonam	(Bristol-Myers	Squibb)	was	evaluated	 for	 stability	at	
a	 concentration	 of	 500	mg/L	 in	 Extraneal	with	 icodextrin	 7.5%	
(Baxter)	and	400	mg/L	in	Nutrineal	PD-4	with	amino	acids	1.1%	
(Baxter)	at	6,	25,	and	37°C	protected	from	light.3563 The drug also 
was evaluated for stability in 2-compartment Physioneal with 
dextrose	 1.36%	 (Baxter)	 and	 Physioneal	 with	 dextrose	 2.27%	
(Baxter).3563 Bags of 2-compartment Physioneal with dextrose 
1.36% and Physioneal with dextrose 2.27% contained aztreonam 1 
g/L	in	one	compartment	(compartment	composition	unspecified)	
for	storage	at	6	and	25°C.3563 For bags of Physioneal with dextrose 
intended	 for	 storage	 at	 37°C,	 the	 initial	 concentration	of	 aztre-
onam	in	one	compartment	also	was	1	g/L;	however,	the	2	compart-
ments	were	 combined	 immediately	prior	 to	 storage	at	37°C	 for	
a	final	aztreonam	concentration	of	500	mg/L.3563 Throughout the 

study, no color change or precipitation was noted on visual assess-
ment.3563 In Extraneal with icodextrin 7.5%, aztreonam underwent 
little	loss	in	14	days	at	6°C,	less	than	7%	loss	in	14	days	at	25°C,	
and	less	than	4%	loss	in	24	hours	at	37°C.3563	 In	Nutrineal	PD-4	
with amino acids 1.1%, aztreonam underwent about 7% loss in 14 
days	at	6°C,	about	6%	loss	in	3	days	at	25°C,	and	about	5%	loss	
in	24	hours	at	37°C.3563 In Physioneal with dextrose 1.36%, aztre-
onam in one compartment underwent about 3% loss in 14 days at 
6°C	and	about	7%	loss	in	3	days	at	25°C;	with	the	compartments	
combined,	aztreonam	loss	was	about	6%	in	2	hours	at	37°C.3563 In 
Physioneal with dextrose 2.27%, aztreonam loss in one compart-
ment	was	less	than	6%	in	14	days	at	6°C	and	about	8%	in	3	days	
at	25°C;	with	 the	compartments	combined,	aztreonam	 loss	was	
about	7%	in	1	hour	at	37°C.3563 

Aztreonam with cloxacillin sodium and aztreonam with 
vancomycin	hydrochloride	admixtures	are	stable	in	Dianeal	137	
with dextrose 4.25% for 24 hours at room temperature.2864 2866 
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Bacitracin
AHFS 8:12.28.08

Products
Bacitracin for injection is available as a lyophilized powder in 
vials containing 50,000 units of bacitracin.3317 Vial contents 
should be dissolved in sodium chloride with procaine hydrochlo-
ride 2%.3317 Diluents containing parabens should not be used for 
reconstitution; cloudy solutions have resulted and precipitate 
formation has occurred with the use of such diluents.3317 Baci-
tracin for injection should be reconstituted to form a solution 
with a bacitracin concentration of 5000 to 10,000 units/mL.3317 
Reconstitution of a 50,000-unit vial with 9.8 mL of diluent 
results in a solution with a bacitracin concentration of 5000 
units/mL.3317 

Administration
Bacitracin is administered by intramuscular injection only.3317 
Intramuscular injections of bacitracin should be administered 
into the upper outer quadrant of the buttocks, alternating 
between the right and left sides to avoid multiple injections 
into the same region.3317 For infants, the daily dosage should be 
divided into 2 or 3 injections.3317 

Stability
Intact vials of bacitracin for injection should be stored under 
refrigeration at 2 to 8°C.3317 Reconstituted solutions of baci-
tracin are stable for 1 week under refrigeration at 2 to 8°C.3317 
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Baclofen
AHFS 12:20.12

Products
Baclofen injection is available as a preservative-free injection for 
intrathecal use only at a concentration of 0.5 mg/mL in 20-mL 
ampuls, vials, and prefilled syringes; at a concentration of 1 mg/
mL in 20-mL vials and prefilled syringes; and at a concentra-
tion of 2 mg/mL in 5-mL ampuls and 20-mL ampuls, vials, and 
prefilled syringes.2899 2900 Each mL of solution contains baclofen 
0.5, 1, or 2 mg (500, 1000, or 2000 mcg, respectively) with 
sodium chloride 9 mg in water for injection.2899 2900 

Baclofen injection is also available as a preservative-free 
injection for intrathecal use only at a concentration of 0.05 mg/
mL in 1-mL ampuls and prefilled syringes for use in screening.2899 
2900 Each mL of solution contains baclofen 0.05 mg (50 mcg) 
with sodium chloride 9 mg in water for injection.2899 2900 

pH
Gablofen: from 5.5 to 7.5.2900 Lioresal Intrathecal: from 5 to 7.2899 

Tonicity
Baclofen injection is an isotonic solution.2899 2900 

Trade Name(s)
Gablofen, Lioresal Intrathecal

Administration
For screening, 1-mL ampuls or prefilled syringes containing 50 
mcg/mL of baclofen are used in the delivery of the drug by direct 
intrathecal injection via lumbar puncture or spinal catheter over 
at least one minute using barbotage.2899 2900 

For maintenance treatment, baclofen injection is adminis-
tered intrathecally by chronic, continuous infusion through an 
implantable infusion pump.2899 2900 Baclofen injection (Gablofen) 
is intended for use only with the Medtronic SynchroMed II 
Programmable pump or other pumps labeled for intrathecal 

administration of Gablofen;2900 baclofen injection (Lioresal Intra-
thecal) is intended for use only in implantable pumps specifically 
labeled for the administration of Lioresal Intrathecal.2899 The 
concentration of the solution to be infused is dependent upon 
the rate of infusion and the total daily dosage, which is titrated 
according to the patient’s response.2899 2900 For concentrations 
other than those that are commercially available, the drug must 
be diluted only with sterile, preservative-free sodium chlo-
ride.2899 2900 The drug may also require dilution in sterile, preser-
vative-free sodium chloride when used with certain implantable 
infusion pumps;2899 the pump manufacturer’s manual should be 
consulted for specific details.2899 

The pump manufacturer’s instructions for programming of 
the pump and filling and refilling of the pump reservoir should 
be followed.2899 2900 

Stability
Baclofen injection should be stored at temperatures not 
exceeding 30°C and protected from freezing.2899 2900 The product 
is intended for use in implantable infusion pumps and is stable at 
a temperature of 37°C.2899 2900 It should not be heat sterilized.2899 
2900 Each ampul, vial, or prefilled syringe contains no preserva-
tives and is intended for single-use only; unused portions must 
be discarded.2899 2900 

If necessary, baclofen injection must be diluted only with 
sterile, preservative-free sodium chloride.2899 2900 The drug is 
also compatible with cerebrospinal fluid.2899 2900 

Implantable Pumps
Baclofen 0.5 mg/mL was filled into an implantable pump 
(Fresenius model VIP 30) and associated capillary tubing and 
stored at 37°C. No baclofen loss and no contamination from 
components of pump materials occurred during eight weeks of 
storage.1903 

Compatibility Information
Solution Compatibility

Baclofen

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% BA 1 g Visually compatible with no loss in 10 
weeks at 37°C protected from light

2359 C
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Additive Compatibility

Baclofen

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Clonidine HCl 0.2 g 1 g NS Visually compatible with no loss of 
either drug in 10 weeks at 37°C in dark

2359 C

Morphine sulfate DB 1 and 1.5 g CI 200 mg NSa Physically compatible. Little loss of 
either drug in 30 days at 37°C

1911 C

Morphine sulfate DB 1 g CI 800 mg NSa Physically compatible. Little baclofen 
loss and less than 7% morphine loss in 
29 days at 37°C

1911 C

Morphine sulfate DB 1.5 g CI 800 mg NSa Physically compatible. Little loss of 
either drug in 30 days at 37°C

1911 C

Morphine sulfate DB 7.5 g CI 1.5 g NSa Physically compatible. Little loss of 
either drug in 30 days at 37°C

2170 C

Morphine sulfate DB 15 g CI 1 g NSa Physically compatible. Little loss of 
either drug in 30 days at 37°C

2170 C

Morphine sulfate DB 21 g CI 200 mg NSa Physically compatible. 7% baclofen loss 
and little morphine loss in 30 days at 
37°C

2170 C

a Tested in glass containers.

Selected Revisions May 12, 2016. © Copyright, October 1998. 
American Society of Health- System Pharmacists, Inc.
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Bendamustine Hydrochloride
AHFS 10:00

Products
Bendamustine hydrochloride is available in several formulations 
that may differ in stability, incompatibilities, and directions for 
dilution and administration.2994 3098 3456 

Bendamustine hydrochloride (Treanda) is available as a 
lyophilized powder in single-dose vials containing 25 or 100 mg 
of bendamustine hydrochloride and 42.5 or 170 mg of mannitol, 
respectively.2994 The vials should be reconstituted only with sterile 
water for injection (5 or 20 mL, respectively) and shaken well to 
dissolve.2994 The powder should completely dissolve within 5 
minutes to yield a reconstituted solution with a bendamustine 
hydrochloride concentration of 5 mg/mL.2994 If particulate matter 
is present, the reconstituted solution should be discarded.2994 The 
reconstituted solution must be further diluted prior to adminis-
tration.2994 Within 30 minutes of reconstitution, the appropriate 
volume of the reconstituted solution should be withdrawn from 
the vial and immediately diluted in an infusion bag containing 500 
mL of sodium chloride 0.9% or dextrose 2.5% in sodium chloride 
0.45% prior to administration.2994 The contents of the infusion 
bag should be thoroughly mixed following transfer of the recon-
stituted solution.2994 The resulting concentration of bendamus-
tine hydrochloride diluted in the infusion bag should be within the 
range of 0.2 to 0.6 mg/mL.2994 

Bendamustine hydrochloride (Bendeka) is available as a 25 
mg/mL ready-to-dilute concentrate for injection in 4-mL multi-
dose vials containing 100 mg of bendamustine hydrochlo-
ride.3098 Each mL of solution also contains propylene glycol 0.1 
mL and monothioglycerol 5 mg in polyethylene glycol 400.3098 
Sodium hydroxide also may have been added to adjust the 
pH.3098 Although the multidose vials do not contain any antimi-
crobial preservative, the drug is bacteriostatic.3098 Bendamustine 
hydrochloride concentrate for injection must be diluted prior 
to infusion.3098 Vials should be stored under refrigeration at 2 
to 8°C; however, under such storage conditions, the contents 
of the vials may partially freeze.3098 Vials should be allowed to 
reach room temperature prior to preparation of the infusion.3098 
If particulate matter is observed once the vial has warmed to 
room temperature, the vial should not be used.3098 The appro-
priate volume of the solution should be withdrawn from the 
vial and immediately diluted in an infusion bag containing 50 
mL of sodium chloride 0.9%, dextrose 2.5% in sodium chlo-
ride 0.45%, or dextrose 5%, and the contents of the infusion 
bag should be thoroughly mixed.3098 The resulting concentra-
tion of bendamustine hydrochloride in the infusion bag should 
be within the range of 1.85 to 5.6 mg/mL.3098 

Bendamustine hydrochloride (Eagle) is available as a 25-mg/
mL ready-to-dilute concentrate for injection in 4-mL multidose 
vials containing 100 mg of bendamustine hydrochloride.3456 
Each mL of solution also contains propylene glycol 0.1 mL  

and monothioglycerol 5 mg in polyethylene glycol 400.3456 
Although the multidose vials do not contain any antimicro-
bial preservative, the drug is bacteriostatic.3456 Bendamustine 
hydrochloride concentrate for injection must be diluted prior 
to infusion.3456 Vials should be stored under refrigeration at 2 
to 8°C; however, under such storage conditions, the contents 
of the vials may partially freeze.3456 Vials should be allowed to 
reach room temperature prior to preparation of the infusion.3456 
If particulate matter is observed once the vial has warmed to 
room temperature, the vial should not be used.3456 The appro-
priate volume of the solution should be withdrawn from the vial 
and immediately diluted in an infusion bag containing 500 mL 
of sodium chloride 0.9% or dextrose 2.5% in sodium chloride 
0.45%, and the contents of the infusion bag should be thor-
oughly mixed.3456 The resulting concentration of bendamustine 
hydrochloride in the infusion bag should be within the range of 
0.2 to 0.7 mg/mL.3456 

pH
The solution reconstituted from the lyophilized powder has a 
pH of 2.5 to 3.5.2994 

Trade Name(s)
Bendeka, Treanda

Administration
Bendamustine hydrochloride is administered by intravenous 
infusion after dilution of the appropriate volume of the recon-
stituted solution or concentrate for injection in a compatible 
diluent;2994 3098 3456 specific product labeling should be consulted 
for additional administration details.

Care should be taken to ensure good venous access prior to 
starting the infusion, and the infusion site should be monitored 
during and after the infusion;2994 3098 3456 extravasation should be 
avoided.2994 3098 3456 

As with other cytotoxic drugs, bendamustine hydrochlo-
ride should be prepared and administered using protective 
measures to avoid inadvertent contact with the drug in the case 
of breakage of the vial or other accidental spillage.2994 2996 3098 
3456 Hands should be washed both before and after handling 
the drug.2996 Gloves and protective clothing (e.g., laboratory 
coat, eye protection) are recommended in the preparation of 
the drug.2994 2996 3456 Gloves that come in contact with benda-
mustine hydrochloride concentrate prior to dilution should be 
removed and properly disposed of.2994 3456 If skin contact with 
the drug occurs, the exposed area should be washed thoroughly 
with soap and water.2994 3098 3456 For mucous membrane contact, 
the exposed area should be flushed thoroughly with water.2994 
3098 3456 Applicable disposal procedures for the drug should be 
followed.2994 3098 3456 
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Stability
Bendamustine hydrochloride lyophilized powder for injection 
(Treanda) is a white to off-white powder that forms a clear, 
colorless to pale yellow solution when reconstituted as directed 
with sterile water for injection.2994 Intact vials of the lyophilized 
powder should be stored at controlled room temperature in the 
original package to protect from light.2994 Short excursions not 
exceeding 2 days at −20 to 40°C are permitted for the intact 
100-mg vials of lyophilized powder when stored in the original 
unopened carton.2996 The reconstituted solution must be diluted 
within 30 minutes of reconstitution.2994 Syringes containing the 
reconstituted solution and subsequently prepared infusions bags 
should be visually inspected to ensure the absence of particulate 
matter prior to administration.2994 After dilution in sodium chlo-
ride 0.9% or dextrose 2.5% in sodium chloride 0.45%, the solu-
tion should be clear and colorless to slightly yellow in color.2994 

Bendamustine hydrochloride concentrates for injection are 
clear, colorless to yellow solutions.3098 3456 Intact vials of the 
concentrates for injection should be stored at 2 to 8°C in the 
original carton to protect from light.3098 3456 When refrigerated, 
the contents of the vials may partially freeze.3098 3456 Vials should 
be allowed to come to room temperature (15 to 30°C) prior to 
use.3098 3456 Multidose vials do not contain any antimicrobial 
preservative, but the drug is bacteriostatic.3098 3456 Partially used 
multidose vials may be stored for up to 28 days at 2 to 8°C in their 

original carton following initial puncture.3098 3456 Vials should be 
discarded 28 days after initial entry and should not be used for 
more than a total of 6 withdrawals.3098 3456 Vials and subsequently 
prepared infusion bags should be visually inspected to ensure 
the absence of particulate matter prior to administration.3098 3456 
After dilution in a compatible diluent, the solution should remain 
clear and colorless to yellow or slightly yellow.3098 3456 

The manufacturers state that admixtures of bendamustine 
hydrochloride should be prepared (from any of the formulations) 
as close to the time of administration as possible.2994 3098 3456 

Incompatibilities with Devices Containing 
Polycarbonate or Acrylonitrile-butadiene-styrene
Some previous formulations of bendamustine hydrochloride 
contained N,N-dimethylacetamide (DMA), which is incompatible 
with polycarbonate or acrylonitrile-butadiene-styrene (ABS) and 
devices containing these compounds (e.g., many closed-system 
transfer devices [CSTDs], adapters, syringes).2994 2995 2997 3044 3045 
Such devices had been shown to dissolve upon contact with 
DMA, leading to device failure (e.g., leaking, breaking or oper-
ational failure of CSTD components), potential contamination 
of the drug, and potential serious adverse effects in the patient 
(e.g., risk of small vessel blockage) or for the practitioner who 
prepared and/or administered the drug (e.g., skin reactions).2994 
2995 2997 3044 3045 Current commercially available formulations of 
bendamustine hydrochloride no longer contain DMA.2994 3098 3456 

Compatibility Information
Solution Compatibility

Bendamustine HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in sodium 
chloride 0.45%

TEa 200 to 600 mg Complete administration within 3 hr after reconstitution and dilu-
tion if stored at 15 to 30°C or 24 hr if stored at 2 to 8°C

2994 C

Dextrose 2.5% in sodium 
chloride 0.45%

EGLb 200 to 700 mg Complete administration within 3 hr after dilution if stored at 15 
to 30°C or 24 hr if stored at 2 to 8°C

3456 C

Dextrose 2.5% in sodium 
chloride 0.45%

TEc 1.85 to 5.6 g Complete administration within 6 hr after dilution if stored at 15 
to 30°C or 24 hr if stored at 2 to 8°C

3098 C

Dextrose 5% TEc 1.85 to 5.6 g Complete administration within 3 hr after dilution if stored at 15 
to 30°C or 24 hr if stored at 2 to 8°C

3098 C

Sodium chloride 0.9% TEa 200 to 600 mg Complete administration within 3 hr after reconstitution and dilu-
tion if stored at 15 to 30°C or 24 hr if stored at 2 to 8°C

2994 C

Sodium chloride 0.9% TEc 1.85 to 5.6 g Complete administration within 6 hr after dilution if stored at 15 
to 30°C or 24 hr if stored at 2 to 8°C

3098 C

Sodium chloride 0.9% EGLb 200 to 700 mg Complete administration within 3 hr after dilution if stored at 15 
to 30°C or 24 hr if stored at 2 to 8°C

3456 C

a Test performed using Treanda lyophilized formulation.
b Test performed using bendamustine HCl (Eagle) concentrate formulation.
c Test performed using Bendeka concentrate formulation.
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Benztropine Mesylate
AHFS 28:36.08

Products
Benztropine mesylate is available in 2-mL ampuls containing 2 
mg of drug with sodium chloride in water for injection.1(9/05) 

pH
From 5 to 8.4 

Trade Name(s)
Cogentin

Administration
Benztropine mesylate may be administered by intramuscular or, 
rarely, intravenous injection.1(9/05) 4 

Stability
Store the ampuls at controlled room temperature. Avoid freezing 
and storing at temperatures over 40°C.4 

Compatibility Information
Drugs in Syringe Compatibility

Benztropine mesylate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Chlorpromazine HCl STS 50 mg/2 mL MSD 2 mg/2 mL Visually compatible for 60 min 1784 C

Fluphenazine HCl LY 5 mg/2 mL MSD 2 mg/2 mL Visually compatible for 60 min 1784 C

Haloperidol lactate MN 0.25, 0.5, 1 mg MSD 2 mg Visually compatible for 24 hr at 21°C 1781 C

Haloperidol lactate MN 2 mg MSD 2 mg Precipitate forms within 4 hr at 21°C 1781 I

Haloperidol lactate MN 3, 4, 5 mg MSD 2 mg Precipitate forms within 15 min at 21°C 1781 I

Haloperidol lactate MN 0.25 and 0.5 mg MSD 1 mg Visually compatible for 24 hr at 21°C 1781 C

Haloperidol lactate MN 1 to 5 mg MSD 1 mg Precipitate forms within 15 min at 21°C 1781 I

Haloperidol lactate MN 0.25 to 5 mg MSD 0.5 mg Precipitate forms within 15 min at 21°C 1781 I

Haloperidol lactate MN 10 mg/2 mL MSD 2 mg/2 mL White precipitate forms within 5 min 1784 I

Metoclopramide HCl RB 10 mg/2 mL MSD 2 mg/2 mL Physically compatible for 48 hr at 25°C 1167 C

Metoclopramide HCl RB 160 mg/32 mL MSD 2 mg/2 mL Physically compatible for 48 hr at 25°C 1167 C

Y-Site Injection Compatibility (1:1 Mixture)

Benztropine mesylate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cloxacillin sodium SMX 100 mg/mL OM 1 mg/mL Physically compatible for up to 4 hr at room temperature 3245  C

Fluconazole RR 2 mg/mL MSD 1 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Meropenem 50 mg/mL OM 1 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Tacrolimus FUJ 1 mg/mLa MSD 1 mg/mL Visually compatible for 24 hr at 25°C 1630 C

a Tested in sodium chloride 0.9%.
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Bevacizumab
AHFS 10:00

Products
Bevacizumab is available as a 25-mg/mL injection solution in 
4- and 16-mL single-dose (preservative-free) vials.1370 Each mL 
also contains α,α-trehalose dihydrate 60 mg, sodium phosphate 
monobasic monohydrate 5.8 mg, sodium phosphate dibasic 
anhydrous 1.2 mg, and polysorbate 20 0.4 mg in water for injec-
tion.1370 

Bevacizumab injection solution should be visually inspected 
for particulate matter and discoloration prior to administration; 
if the solution is discolored or cloudy or if particulate matter is 
present, the vial should be discarded.1370 The appropriate volume 
of the drug should be withdrawn from the vial and diluted in 100 
mL of sodium chloride 0.9%.1370 

pH
Bevacizumab injection has a pH of 6.2.1370 

Trade Name(s)
Avastin

Administration
Bevacizumab is administered by intravenous infusion following 
dilution of the appropriate dose in 100 mL of sodium chloride 
0.9%.1370 The manufacturer recommends that the first infusion 
be administered over 90 minutes.1370 Administration time of the 
second infusion may be reduced to 60 minutes if the 90-minute 
infusion was tolerated; administration time of subsequent infu-
sions may be further reduced to 30 minutes if the 60-minute 
infusion was tolerated.1370 

Bevacizumab must not be diluted in or administered with 
dextrose-containing solutions.1370 

Bevacizumab also has been administered by intravitreal 
injection;1372 1797 2117 2167 2237 2456 2457 this method of administration 
is not included in the manufacturer’s prescribing information.1370 

Stability
Bevacizumab injection is a clear to slightly opalescent, color-
less to pale brown solution.1370 Intact vials should be stored at 
2 to 8°C in the original carton until time of use to protect from 
light.1370 Vials or cartons of the drug should not be frozen or 
shaken.1370 The manufacturer states that any unused portions 
should be discarded.1370 

The diluted solution in sodium chloride 0.9% may be stored 
for up to 8 hours at 2 to 8°C.1370 Bevacizumab must not be diluted 
in or administered with dextrose-containing solutions.1370 

When bevacizumab has been administered by intravitreal 
injection, only small amounts of the injection have been with-
drawn from a vial; stability and sterility of the remaining drug 
has been assessed.1372 1797 2117 

Bevacizumab (Genentech) injection solution remaining 
in previously punctured vials was stored at 4°C for up to 6 
months.1372 An immunoassay was used to determine the drug’s 
ability to bind vascular endothelial growth factor (VEGF)-
165, and the concentration of bevacizumab was calculated by 
correlating the amount of bound bevacizumab to a standard 
curve.1372 In 3 months, 9.6% degradation occurred; maximum 
degradation of 12.7% occurred in 6 months.1372 

Bevacizumab injection solution remaining in vials that were 
previously punctured for clinical use (i.e., punctured 4 to 5 times 
during the first month) was stored at 4°C and sampled there-
after at 1, 3, and 6 months.1797 Stability of bevacizumab was 
assessed by matrix-assisted laser desorption ionization/time-
of-flight (MALDI-TOF) mass spectrometry (MS), and the authors 
concluded from these results that most of the molecular struc-
ture of bevacizumab did not degrade within 6 months.1797 
Activity of bevacizumab was assessed by the amount of residual 
active VEGF measured in the in vitro mixture of bevacizumab 
and VEGF-165 and was expressed as the percentage of VEGF-
165 consumed; activity of bevacizumab was noted to be 94.5, 
94, and 91.6% at 1, 3, and 6 months, respectively, relative to 
that of bevacizumab at 0 months.1797 No bacterial or fungal 
growth was detected in any sample at any time throughout the 
study.1797 

Bevacizumab (Hoffmann-La Roche) injection solution 
remaining in vials following the withdrawal of multiple 1.25-mg 
doses for multiple patients (average of 11 punctures for a 
single vial on a single day within 4 hours’ time) was stored 
at 4°C for up to 6 months.2117 Based on the results of reverse-
phase high-performance liquid chromatography (RP-HPLC), the 
authors suggested that bevacizumab did not undergo degrada-
tion over the 6-month study period.2117 Similarly, the authors 
suggested that bevacizumab is stable in structure and confor-
mation over the 6-month period based on the results of circular 
dichroism spectroscopy and fluorescence measurements.2117 
While all samples tested negative for bacterial and fungal 
growth at 7 days, sterility was not evaluated over the entire 
6-month period.2117 

Freezing Solutions
The manufacturer states that bevacizumab injection solution 
should not be frozen.1370 

Bevacizumab (Genentech) injection solution was packaged 
in 1-mL tuberculin syringes (Becton Dickinson) capped with a 
30-gauge needle (Becton Dickinson) and stored at −10°C for 6 
months.1372 An immunoassay was used to determine the drug’s 
ability to bind VEGF-165, and the concentration of bevacizumab 
was calculated by correlating the amount of bound bevaci-
zumab to a standard curve.1372 In 6 months, 12% degradation 
occurred.1372 
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 Packaging of bevacizumab into syringes causes increases in 
particle concentrations, mostly due to the presence of silicone 
oil microdroplets.2167 Freezing of bevacizumab injection solution 
and placebo (a solution closely resembling the vehicle of beva-
cizumab injection)1370 in syringes at −20°C caused immediate 
increases in particle concentrations to greater than 1.2 million 
particles per mL; by comparison, the mean particle concentra-
tion in bevacizumab withdrawn directly from the original glass 
vials was about 64,000 particles per mL.2167 While particle 
concentrations in bevacizumab syringes incubated at −20°C 
subsequently remained constant, particle concentrations in 
placebo syringes increased up to 6 million particles per mL over 
the 12-week study period.2167 Repeated freeze-thaw cycles (e.g., 
5 or 10 cycles) caused increased particle concentrations and 
greater than 10% bevacizumab monomer loss.2167 Bevacizumab 
packaged as 0.05 mL in 1-mL tuberculin syringes (Becton Dick-
inson) and stored at −20°C demonstrated substantially lower 
particle counts (particularly for particles in the larger size range 
of 2 to 10 μm) than bevacizumab packaged as 0.05 mL in 0.3-mL 
plastic insulin syringes (Becton Dickinson).2167 

Syringes
Bevacizumab (Genentech) injection solution was packaged 
in 1-mL tuberculin syringes (Becton Dickinson) capped with a 
30-gauge needle (Becton Dickinson) and stored at 4°C for up 
to 6 months.1372 An immunoassay was used to determine the 
drug’s ability to bind VEGF-165, and the concentration of beva-
cizumab was calculated by correlating the amount of bound 
bevacizumab to a standard curve.1372 In 3 months, 8.8% degra-
dation occurred; maximum degradation of 15.9% occurred in 6 
months.1372 

Packaging of bevacizumab into syringes causes increases in 
particle concentrations, mostly due to the presence of silicone 
oil microdroplets.2167 Bevacizumab injection solution was pack-
aged as 0.05 mL in 0.3-mL plastic insulin syringes (Becton Dick-
inson) and stored at room temperature with or without expo-
sure to fluorescent light and at 4°C.2167 Mean baseline particle 
concentration in bevacizumab syringes was 283,675 particles 
per mL compared with a mean particle concentration in the 
range of 20,000 to 60,000 particles per mL in bevacizumab 
withdrawn directly from the original glass vial.2167 Particle 
concentrations and particle size distribution remained rela-
tively unchanged during 12 weeks of storage at 4°C.2167 During 
the 12-week period, particle concentrations generally were 
slightly greater in syringes stored at room temperature than 
those stored at 4°C.2167 Within 1 week, syringes stored at room 
temperature with light exposure developed clogged needles.2167 
Particle concentrations generally increased more in syringes 
stored at room temperature with light exposure compared with 
those stored at room temperature without light exposure over 
the 12-week period.2167 

Bevacizumab (Roche) 25-mg/mL injection solution was pack-
aged as 0.15 mL in 1-mL polypropylene tuberculin syringes 
(Becton Dickinson) with a 22-gauge capped needle attached and 
stored at 4°C for 3 months.2237 A variety of techniques were used 
to assess the primary, secondary, and tertiary structure of beva-
cizumab, including cation exchange chromatography, size-ex-
clusion chromatography, peptide mapping, second derivative 
ultraviolet (UV) and infrared (IR) spectroscopy, turbidimetry, 
diffraction laser spectroscopy, thermal denaturation curves, and 
microscopic examination and subsequent image analysis.2237 The 
authors concluded that bevacizumab could be repackaged into 
polypropylene syringes and stored for up to 3 months at 4°C 
without changes to the primary, secondary, or tertiary structure 
of the drug.2237 Silicone oil microdroplets were noted immedi-
ately upon repackaging of the drug into syringes and remained 
relatively constant in both number and size throughout the 
storage period.2237 

Bevacizumab (Roche) 25-mg/mL injection solution was pack-
aged as 1 mL in 1-mL tuberculin syringes (Henke-Sass Wolf) with 
syringe caps (Braun) and stored at 4°C for up to 54 days.2456 
Bevacizumab concentration (measured using only an HPLC 
method) and pH remained stable over 32 days.2456 Another 
HPLC method used to screen for the presence of leachables did 
not show any additional peaks as compared with baseline.2456 
The number of particles increased during storage and exceeded 
USP limits by 7 days.2456 The authors suggested that the parti-
cles could be silicone oil microdroplets from the syringes or 
bevacizumab protein aggregates.2456 While the presence of 
subvisible particles in intravitreal injections is not tolerated by 
USP standards, the clinical relevance of such particles in intra-
vitreal injections has not been extensively studied and remains 
unknown.2456 Based on the results of the particle analysis, the 
authors concluded that storage of bevacizumab in such syringes 
should not exceed 3 days.2456 

Bevacizumab (Genentech) 25-mg/mL injection solution 
was packaged as 0.13 mL in 1-mL polycarbonate (Braun) and 
polypropylene (Becton Dickinson) syringes and stored at 2 
to 8°C.2457 Physical stability of bevacizumab was assessed 
using a variety of techniques, including gel electrophoresis, 
size-exclusion chromatography, dynamic light scattering, and 
surface plasmon resonance.2457 The authors concluded that no 
discernible changes in the physical stability of bevacizumab 
or its ability to bind VEGF were noted for up to 6 months as 
compared with bevacizumab injection solution from a freshly 
opened vial.2457 

Sorption
Incompatibilities between bevacizumab injection solution 
and polyvinyl chloride (PVC) or polyolefin bags have not been 
observed.1370 
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Compatibility Information
Solution Compatibility

Bevacizumab

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s injection GEN Must not be mixed with dextrose-containing solutions 1370 I

Dextrose 5% in Ringer’s injection, lactated GEN Must not be mixed with dextrose-containing solutions 1370 I

Dextrose 5% in sodium chloride 0.45% GEN Must not be mixed with dextrose-containing solutions 1370 I

Dextrose 5% in sodium chloride 0.9% GEN Must not be mixed with dextrose-containing solutions 1370 I

Dextrose 5% GEN Must not be mixed with dextrose-containing solutions 1370 I

Sodium chloride 0.9% a GEN May be stored for up to 8 hr at 2 to 8°C 1370 C

a Tested in PVC and polyolefin containers.

Additional Compatibility Information
Infusion Solutions
Bevacizumab must not be administered with any dextrose- 
containing solutions.1370 

© Copyright, July 2020. American Society of Health-System 
Pharmacists, Inc.
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Bivalirudin
AHFS 20:12.04.12

Products
Bivalirudin is available as a white lyophilized powder or cake.3287  
Each single-dose vial contains bivalirudin 250 mg with mannitol 
125 mg and sodium hydroxide to adjust the pH.3287  Vials should 
be reconstituted with 5 mL of sterile water for injection and 
swirled to dissolve, yielding a 50-mg/mL solution.3287  The recon-
stituted solution should be further diluted to a concentration of 
0.5 or 5 mg/mL prior to administration.3287 

Bivalirudin also is available as a lyophilized powder or cake 
in 250-mg single-use ADD-Vantage vials.3308  Each ADD-Van-
tage vial also contains mannitol 125 mg and sodium hydroxide 
to adjust the pH.3308  ADD-Vantage vials of bivalirudin should be 
prepared with 50 mL of dextrose 5% or sodium chloride 0.9% 
in ADD-Vantage diluent bags to yield a solution with a final 
concentration of 5 mg/mL.3308 

pH
From 5 to 6.3287 3308 

Sodium Content
Approximately 12.5 mg per vial.3287 3308 

Trade Name(s)
Angiomax

Administration
Bivalirudin is administered by direct intravenous injection3287  
and continuous infusion.3287 3308 

Stability
Bivalirudin vials should be stored at controlled room tempera-
ture.3287 3308  The drug is a white lyophilized powder that forms 
a clear to slightly opalescent, colorless to slightly yellow solu-
tion upon reconstitution.3287 3308 The reconstituted solution 
prepared from single-dose vials is stable for 24 hours at 2 to 
8°C;3287  freezing of reconstituted and diluted solutions should 
be avoided.3287 3308  Unused portions should be discarded.3287 

Compatibility Information
Solution Compatibility

Bivalirudin

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% TMC 0.5 to 5 g Stable for 24 hr at room temperature 3287 C

Dextrose 5% HOS 5 g Stable for 24 hr at room temperature 3308 C

Sodium chloride 0.9% TMC 0.5 to 5 g Stable for 24 hr at room temperature 3287 C

Sodium chloride 0.9% HOS 5 g Stable for 24 hr at room temperature 3308 C

Y-Site Injection Compatibility (1:1 Mixture)

Bivalirudin

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Abciximab CEN 10 mcg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Alfentanil HCl TAY 0.125 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Alteplase GEN 1 mg/mL TMC 5 mg/mLa Small aggregates form immediately 2373 I

Amikacin sulfate APO 5 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Aminophylline AB 2.5 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Amiodarone HCl WAY 4 mg/mLa TMC 5 mg/mLa Measured haze increases immediately 2373 I

Amphotericin B APO 0.6 mg/mLa TMC 5 mg/mLa Yellow precipitate forms immediately 2373 I

Ampicillin sodium APO 20 mg/mLb TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

DOI: 10.37573/9781585286850.052
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ampicillin sodium- 
sulbactam sodium

PF 20 mg/mLb e TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Atropine sulfate AMR 0.4 mg/mL TMC 5 mg/mLa b Visually compatible for 6 hr at 23°C 2680 C

Azithromycin PF 2 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Aztreonam DUR 40 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Bumetanide OHM 40 mcg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Butorphanol 
tartrate

APO 40 mcg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Calcium gluconate APP 40 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetraso-
dium

TMC 1 mg/mLb TMC 5 mg/mLb Physically compatible for 4 hr 3243 C

Cefazolin sodium APO 20 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Cefepime HCl BMS 20 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Cefotaxime sodium HO 20 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Cefotetan disodium ZEN 20 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Cefoxitin sodium ME 20 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Ceftazidime GW 40 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Ceftriaxone sodium RC 20 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Cefuroxime sodium GW 30 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Chlorpromazine HCl ES 2 mg/mLa TMC 5 mg/mLa Gross white precipitate forms immediately 2373 I

Ciprofloxacin BAY 2 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Clevidipine butyrate CHS 0.5 mg/mL 5 mg/mLa pH shifted outside of specified pH range for 
clevidipine within 24 hr

3334 ?

Clindamycin phos-
phate

AB 10 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Dexamethasone 
sodium phosphate

APP 1 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Diazepam AB 5 mg/mL TMC 5 mg/mLa Yellowish precipitate forms immediately 2373 I

Digoxin GW 0.25 mg/mL TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Diltiazem HCl BA 5 mg/mL TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Diltiazem HCl BV 5 mg/mL TMC 5 mg/mLa b Visually compatible for 6 hr at 23°C 2680 C

Diphenhydramine 
HCl

ES 2 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Dobutamine HCl AB 4 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Dobutamine HCl BV 12.5 mg/mLd TMC 5 mg/mLa b Cloudiness forms immediately 2680 I

Dopamine HCl AB 3.2 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Dopamine HCl AMR 80 mg/mL TMC 5 mg/mLa b Visually compatible for 6 hr at 23°C 2680 C

Doxycycline hyclate APP 1 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Droperidol AMR 2.5 mg/mL TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Enalaprilat BED 0.1 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ephedrine sulfate TAY 5 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Epinephrine HCl AMR 50 mcg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Epoprostenol 
sodium

GWh 10 mcg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Eptifibatide KEY 2 mg/mL TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Erythromycin lacto-
bionate

AB 5 mg/mLb TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Esmolol HCl BA 10 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Famotidine ME 2 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Fentanyl citrate AB 50 mcg/mL TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Fentanyl citrate TAY 50 mcg/mL TMC 5 mg/mLa b Visually compatible for 6 hr at 23°C 2680 C

Fluconazole PF 2 mg/mL TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Furosemide AMR 3 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Gentamicin sulfate AB 5 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Haloperidol lactate MN 0.2 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Heparin sodium AB 100 units/mL TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Hydrocortisone 
sodium succinate

PHU 1 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Hydrocortisone 
sodium succinate

PHU 50 mg/mL TMC 5 mg/mLa b Visually compatible for 6 hr at 23°C 2680 C

Hydromorphone HCl AST 0.5 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Isoproterenol HCl AB 20 mcg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Labetalol HCl FP 2 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Levofloxacin ORT 5 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Lidocaine HCl AST 10 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Lorazepam ESL 0.5 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Magnesium sulfate APP 100 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Mannitol BA 15% TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Meperidine HCl AST 10 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Methylprednisolone 
sodium succinate

PHU 5 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Metoclopramide HCl FAU 5 mg/mL TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Metoprolol tartrate AB 1 mg/mL TMC 5 mg/mLa b Visually compatible for 6 hr at 23°C 2680 C

Metronidazole BA 5 mg/mL TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Midazolam HCl BA 1 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Midazolam HCl AB 2 mg/mL TMC 5 mg/mLa b Visually compatible for 6 hr at 23°C 2680 C

Milrinone lactate SAN 0.2 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Morphine sulfate AST 1 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Morphine sulfate ES 10 mg/mL TMC 5 mg/mLa b Visually compatible for 6 hr at 23°C 2680 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Nalbuphine HCl AST 10 mg/mL TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Nitroglycerin AMR 0.4 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Norepinephrine 
bitartrate

AB 0.12 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Phenylephrine HCl AMR 1 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Phenylephrine HCl AMR 10 mg/mL TMC 5 mg/mLa b Visually compatible for 6 hr at 23°C 2680 C

Piperacillin sodium- 
tazobactam sodium

LEc 40 mg/mLa f TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Potassium chloride APP 0.1 mEq/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Procainamide HCl ES 10 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Prochlorperazine 
edisylate

SKB 0.5 mg/mLa TMC 5 mg/mLa Gross white precipitate forms immediately 2373 I

Promethazine HCl ES 2 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Ranitidine HCl GW 2 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Reteplase CEN 1 unit/mLa TMC 5 mg/mLa Small aggregates form immediately 2373 I

Sodium bicarbonate AMR 1 mEq/mL TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Sodium nitroprus-
side

BA 2 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 
protected from light

2373 C

Sufentanil citrate ES 50 mcg/mL TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Theophylline BA 4 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Tirofiban HCl ME 50 mcg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Tobramycin sulfate GNS 5 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Trimethoprim- 
sulfamethoxazole

GNS 0.8 mg/mLa g TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Vancomycin HCl AB 10 mg/mLa TMC 5 mg/mLa Gross white precipitate forms immediately 2373 I

Verapamil HCl AB 1.25 mg/mLa TMC 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Verapamil HCl AMR 2.5 mg/mL TMC 5 mg/mLa b Visually compatible for 6 hr at 23°C 2680 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Test performed using the formulation WITHOUT edetate disodium.

d NOTE: Undiluted dobutamine hydrochloride concentrate must be diluted for administration. This concentration is not acceptable for intravenous administration.

e Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

f Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

g Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

h Test performed using the Flolan formulation.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Selected Revisions December 12, 2018. © Copyright, October 
2004. American Society of Health-System Pharmacists, Inc.
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Bleomycin Sulfate
AHFS 10:00

Products
Bleomycin sulfate is available in vials containing 15 and 30 
units of bleomycin as the sulfate.2936 2937 Sulfuric acid or sodium 
hydroxide may have been added to some products to adjust the 
pH.2937 

For intramuscular or subcutaneous administration, reconsti-
tute the 15-unit vial with 1 to 5 mL and the 30-unit vial with 2 
to 10 mL of sterile water for injection, sodium chloride 0.9%, or 
bacteriostatic water for injection.2936 2937 For intravenous injec-
tion, reconstitute the 15-unit or 30-unit vial with 5 or 10 mL, 
respectively, of sodium chloride 0.9%.2936 2937 For intrapleural 
administration, dissolve 60 units in 50 to 100 mL of sodium 
chloride 0.9%.2936 2937 The manufacturers state that dextrose- 
containing diluents should not be used for the reconstitution or 
dilution of bleomycin sulfate; analysis has revealed a loss in drug 
potency that occurs with the use of dextrose 5% that does not 
occur with the use of sodium chloride 0.9%.2936 2937 

Units
Bleomycin sulfate is a mixture of cytotoxic glycopeptide anti-
biotics.2936 2937 In the United States, a unit of bleomycin is equal 
to the term milligram activity, which was formerly used.2936 2937 
One unit of bleomycin is equivalent in activity to 1 mg of bleo-
mycin A2 reference standard.4 

Administration
Bleomycin sulfate may be administered by intramuscular, 
subcutaneous, or intravenous injection, or by intrapleural  

instillation through a thoracostomy tube.2936 2937 Intravenous 
injections should be given slowly over a 10-minute period.2936 2937 

Stability
Intact vials are stable under refrigeration.2936 2937 They also 
have been stated to be stable for 28 days at room tempera-
ture.1181 1433 

The manufacturers state that bleomycin in sodium chloride 
is stable for 24 hours at room temperature.2936 2937 Bleomycin 
sulfate solutions reconstituted with sodium chloride 0.9% also 
have been reported to be stable for 4 weeks when stored at 2 
to 8°C,4 1369 for 2 weeks4 to 4 weeks (protected from light)1369 at 
room temperature, and for 10 days at 37°C.1073 

Ogawa et al. reported that immersion of a needle with an 
aluminum component in bleomycin sulfate (Bristol) 3 units/mL 
resulted in no visually apparent reaction after 7 days at 24°C.988 

In the event of spills or leaks, the use of sodium hypochlo-
rite 5% (household bleach) or potassium permanganate 1% has 
been recommended to inactivate bleomycin sulfate.1200 

pH Effects
Bleomycin sulfate (Bristol) is stable in solution over a pH range 
of 4 to 10.763 

Filtration
Bleomycin sulfate was shown not to exhibit substantial sorption 
to cellulose ester (Ivex-2), cellulose nitrate/cellulose acetate 
(Millex OR), nylon, or Teflon (Millex FG) filters.533 1415 1416 1577 

DOI: 10.37573/9781585286850.053

Compatibility Information
Solution Compatibility

Bleomycin sulfate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% a About 54% loss in 28 days at room temperature in the dark 1369 I

Dextrose 5% BAb BR 300 and 3000 units About 10% loss in 8 to 10 hr and 11 to 16% loss in 24 hr at 23°C in 
glass and PVC

1441 I

Dextrose 5% c BEL 15 units No loss in 24 hr at room temperature in light 1577 C

Sodium chloride 0.9% Stable for 24 hr at room temperature 2936, 2937 C

Sodium chloride 0.9% a About 4% loss in 28 days at room temperature in the dark 1369 C

Sodium chloride 0.9% BAb BR 300 and 3000 units Little or no loss in 24 hr at 23°C in glass and PVC 1441 C

Sodium chloride 0.9% c BEL 15 units No loss in 48 hr at room temperature in light 1577 C

a Tested in PVC containers.

b Tested in both glass and PVC containers.

c Tested in glass, PVC, and high-density polyethylene containers.
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Additive Compatibility

Bleomycin sulfate

Test Drug Mfr Conc/L or % Mfr Conc/L or %
Test  
Solution Remarks Ref C/I

Amikacin sulfate BR 1.25 g BR 20 and 30 units NS Physically compatible. Bleomycin stable for 1 
week at 4°C. Amikacin not tested

763 C

Aminophylline ES 250 mg BR 20 and 30 units NS 50% loss of bleomycin in 1 week at 4°C 763 I

Ascorbic acid PD 2.5 and 5 g BR 20 and 30 units NS Loss of all bleomycin in 1 week at 4°C 763 I

Cefazolin sodium LI 1 g BR 20 and 30 units NS 43% loss of bleomycin activity in 1 week at 4°C 763 I

Dexamethasone sodium 
phosphate

MSD 50 mg BR 20 and 30 units NS Physically compatible and bleomycin activity 
retained for 1 week at 4°C. Dexamethasone not 
tested

763 C

Diazepam RC 50 and 100 mg BR 20 and 30 units NS Physically incompatible 763 I

Diphenhydramine HCl PD 100 mg BR 20 and 30 units NS Physically compatible and bleomycin activity 
retained for 1 week at 4°C. Diphenhydramine 
not tested

763 C

Fluorouracil RC 1 g BR 20 and 30 units NS Physically compatible and bleomycin activity 
retained for 1 week at 4°C. Fluorouracil not 
tested

763 C

Gentamicin sulfate SC 50, 100, 300, 
600 mg

BR 20 and 30 units NS Physically compatible and bleomycin activity 
retained for 1 week at 4°C. Gentamicin not 
tested

763 C

Heparin sodium RI 10,000 to 
200,000 units

BR 20 and 30 units NS Physically compatible and bleomycin activity 
retained for 1 week at 4°C. Heparin not tested

763 C

Hydrocortisone sodium 
succinate

AB 300 mg, 750 
mg, 1 g, 2.5 g

BR 20 and 30 units NS 60 to 100% loss of bleomycin activity in 1 week 
at 4°C

763 I

Methotrexate sodium LE 250 and 500 
mg

BR 20 and 30 units NS About 60% loss of bleomycin activity in 1 week 
at 4°C

763 I

Mitomycin BR 10 mg BR 20 and 30 units NS 20% loss of bleomycin activity in 1 week at 4°C 763 I

Mitomycin BR 50 mg BR 20 and 30 units NS 52% loss of bleomycin activity in 1 week at 4°C 763 I

Nafcillin sodium BR 2.5 g BR 20 and 30 units NS Substantial loss of bleomycin activity in 1 week 
at 4°C

763 I

Penicillin G sodium SQ 2 million units BR 20 and 30 units NS 77% loss of bleomycin activity in 1 week at 4°C 763 I

Penicillin G sodium SQ 5 million units BR 20 and 30 units NS 41% loss of bleomycin activity in 1 week at 4°C 763 I

Streptomycin sulfate PF 4 g BR 20 and 30 units NS Physically compatible and bleomycin activity 
retained for 1 week at 4°C. Streptomycin not 
tested

763 C

Terbutaline sulfate GG 7.5 mg BR 20 and 30 units NS 36% loss of bleomycin activity in 1 week at 4°C 763 I

Tobramycin sulfate LI 500 mg BR 20 and 30 units NS Physically compatible and bleomycin activity 
retained for 1 week at 4°C. Tobramycin not 
tested

763 C

Vinblastine sulfate LI 10 and 100 mg BR 20 and 30 units NS Physically compatible and bleomycin activity 
retained for 1 week at 4°C. Vinblastine not tested

763 C

Vincristine sulfate LI 50 and 100 mg BR 20 and 30 units NS Physically compatible and bleomycin activity 
retained for 1 week at 4°C. Vincristine not tested

763 C
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Drugs in Syringe Compatibility

Bleomycin sulfate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Cisplatin 0.5 mg/0.5 mL 1.5 units/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Cyclophosphamide 10 mg/0.5 mL 1.5 units/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Doxorubicin HCl 1 mg/0.5 mL 1.5 units/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Droperidol 1.25 mg/0.5 mL 1.5 units/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Fluorouracil 25 mg/0.5 mL 1.5 units/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Furosemide 5 mg/0.5 mL 1.5 units/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Heparin sodium 500 units/0.5 mL 1.5 units/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Leucovorin calcium 5 mg/0.5 mL 1.5 units/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Methotrexate 
sodium

12.5 mg/0.5 mL 1.5 units/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Metoclopramide HCl 2.5 mg/0.5 mL 1.5 units/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Mitomycin 0.25 mg/0.5 mL 1.5 units/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Vinblastine sulfate 0.5 mg/0.5 mL 1.5 units/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Vincristine sulfate 0.5 mg/0.5 mL 1.5 units/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Y-Site Injection Compatibility (1:1 Mixture)

Bleomycin sulfate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Allopurinol sodium BW 3 mg/mLb BR 1 unit/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa MJ 1 unit/mLb Physically compatible for 4 hr at 23°C 1845 C

Aztreonam SQ 40 mg/mLa MJ 1 unit/mLb Physically compatible for 4 hr at 23°C 1758 C

Cisplatin 1 mg/mL 3 units/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Cyclophosphamide 20 mg/mL 3 units/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Doxorubicin HCl 2 mg/mL 3 units/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Doxorubicin HCl 
liposomal

SEQ 0.4 mg/mLa MJ 1 unit/mLb Physically compatible for 4 hr at 23°C 2087 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Droperidol 2.5 mg/mL 3 units/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Etoposide phosphate BR 5 mg/mLa MJ 1 unit/mLb Physically compatible for 4 hr at 23°C 2218 C

Filgrastim AMG 30 mcg/mLa BR 1 unit/mLa Physically compatible for 4 hr at 22°C 1687 C

Fludarabine phos-
phate

BX 1 mg/mLa BR 1 unit/mLb Visually compatible for 4 hr at 22°C 1439 C

Fluorouracil 50 mg/mL 3 units/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Furosemide 10 mg/mL 3 units/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Gemcitabine HCl LI 10 mg/mLb MJ 1 unit/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa MJ 1 unit/mLb Physically compatible for 4 hr at 23°C 2000 C

Heparin sodium 1000 units/mL 3 units/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Leucovorin calcium 10 mg/mL 3 units/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Melphalan HCl BW 0.1 mg/mLb BR 1 unit/mLb Physically compatible for 3 hr at 22°C 1557 C

Methotrexate 
sodium

25 mg/mL 3 units/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Metoclopramide HCl 5 mg/mL 3 units/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Mitomycin 0.5 mg/mL 3 units/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Ondansetron HCl GL 1 mg/mLb BR 1 unit/mLb Visually compatible for 4 hr at 22°C 1365 C

Paclitaxel NCI 1.2 mg/mLa MJ 1 unit/mLa Physically compatible for 4 hr at 22°C 1556 C

Piperacillin sodium–
tazobactam sodium

LEd 40 mg/mLa e BR 1 unit/mLb Physically compatible for 4 hr at 22°C 1688 C

Sargramostim IMM 10 mcg/mLb MJ 1 unit/mLb Visually compatible for 4 hr at 22°C 1436 C

Teniposide BR 0.1 mg/mLa BR 1 unit/mLb Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMc 1 mg/mLa MJ 1 unit/mLb Physically compatible for 4 hr at 23°C 1861 C

Vinblastine sulfate 1 mg/mL 3 units/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Vincristine sulfate 1 mg/mL 3 units/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Vinorelbine tartrate BW 1 mg/mLb BR 1 unit/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Lyophilized formulation tested.

d Test performed using the formulation WITHOUT edetate disodium.

e Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Selected Revisions June 18, 2015. © Copyright, October 1982. 
American Society of Health- System Pharmacists, Inc.
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Blinatumomab
AHFS 10:00

Products
Blinatumomab is available as a lyophilized powder in preser-
vative-free single-dose vials containing 35 mcg of the drug.3095  
Each vial also contains citric acid monohydrate 3.35 mg, lysine 
hydrochloride 23.23 mg, polysorbate 80 0.64 mg, trehalose 
dihydrate 95.5 mg, and sodium hydroxide to adjust the pH.3095 

Each vial of blinatumomab is packaged with a 10-mL single-
dose vial of preservative-free intravenous solution stabilizer.3095  
Each vial of intravenous solution stabilizer contains citric acid 
monohydrate 52.5 mg, lysine hydrochloride 2283.8 mg, poly-
sorbate 80 10 mg, sodium hydroxide (to adjust the pH), and 
water for injection.3095  The intravenous solution stabilizer is 
added to the infusion bag to coat the bag prior to the addition of 
the reconstituted blinatumomab solution, thereby preventing 
adhesion of the drug to the bag and administration tubing; the 
solution stabilizer should not be used to reconstitute the drug.3095 

The manufacturer states that protective clothing and gloves 
should be worn in the preparation of blinatumomab.3095  Gloves 
and surfaces that may have come in contact with the drug during 
preparation should be disinfected.3095 

Because errors have occurred in the preparation of blinatum-
omab, the manufacturer's instructions for preparation of the drug 
should be strictly followed to minimize the risk of such errors.3095 

To reconstitute a vial of blinatumomab, 3 mL of preserva-
tive-free sterile water for injection should be added to the vial 
containing 35 mcg of the drug.3095  The stream of diluent should 
be directed along the walls of the vial (not directly into the 
lyophilized powder), and the vial should be gently swirled to 
avoid excess foaming.3095  The vial should not be shaken.3095  The 
concentration of blinatumomab in the reconstituted solution 
is 12.5 mcg/mL; this solution must be further diluted prior to 
administration.3095  The reconstituted solution should be clear 
to slightly opalescent, colorless to slightly yellow.3095  Reconsti-
tuted blinatumomab solution should be visually inspected for 
particulate matter and discoloration; the solution should not be 
used if it is cloudy or has precipitated.3095 

To prepare a blinatumomab solution for infusion for admin-
istration over 24 or 48 hours at a rate of 10 or 5 mL/hr, respec-
tively, 270 mL of sodium chloride 0.9% injection should be 
transferred to an empty polyolefin, diethylhexyl phthalate 
(DEHP)-free polyvinyl chloride (PVC), or ethyl vinyl acetate 
(EVA) infusion bag followed by 5.5 mL of intravenous solution 
stabilizer.3095  The contents of the infusion bag should be mixed 
gently to avoid foaming.3095  The remaining unused portion of 
intravenous solution stabilizer should be discarded.3095  The 
appropriate amount of reconstituted blinatumomab solution 
should then be transferred to the infusion bag containing the 
sodium chloride 0.9% and intravenous solution stabilizer, and 
the contents of the infusion bag again should be mixed gently 
to avoid foaming.3095 

Alternatively, diluted blinatumomab solution for infusion 
may be administered over 7 days in patients weighing at least 22 
kg; this option is not recommended for use in patients weighing 
less than 22 kg.3095  To prepare a blinatumomab solution for 
infusion for administration over 7 days at a rate of 0.6 mL/hr, 
90 mL of bacteriostatic sodium chloride 0.9% preserved with 
benzyl alcohol should be transferred to an empty polyolefin, 
DEHP-free PVC, or EVA infusion bag followed by 2.2 mL of intra-
venous solution stabilizer.3095  The contents of the infusion bag 
should be mixed gently to avoid foaming.3095  The remaining 
unused portion of intravenous solution stabilizer should be 
discarded.3095  The appropriate amount of reconstituted blina-
tumomab solution should then be transferred to the infusion 
bag containing bacteriostatic sodium chloride 0.9% and intra-
venous solution stabilizer, and the contents of the infusion bag 
again should be mixed gently to avoid foaming.3095  A sufficient 
amount of sodium chloride 0.9% should be added to the infu-
sion bag to yield a total volume of 110 mL resulting in a final 
benzyl alcohol concentration of 0.74%.3095  The contents of the 
infusion bag again should be mixed gently to avoid foaming.3095 

When prepared according to the manufacturer’s directions for 
administration over 24 hours, 48 hours, or 7 days, the blinatu-
momab infusion solution will have a greater volume than will be 
administered to the patient to allow for priming of the line and 
to ensure that the patient receives the full dose of the drug.3095  
Intravenous tubing that is composed of polyolefin, DEHP-free 
PVC, or EVA and is compatible with the infusion pump used 
should be attached to the bag containing the diluted blinatum-
omab solution for infusion.3095  Intravenous tubing used for the 
administration of a 24- or 48-hour infusion of blinatumomab 
must contain a low protein-binding 0.2-μm inline filter; intrave-
nous tubing used for the administration of a 7-day infusion does 
not require an inline filter.3095  Air should be removed from the 
infusion bag; removal of air from the bag is especially important 
for use with ambulatory infusion pumps.3095  The attached intra-
venous tubing should be primed only with the prepared blinatu-
momab solution for infusion; the tubing should not be primed 
with sodium chloride 0.9%.3095 

Trade Name(s)
Blincyto

Administration
Blinatumomab diluted for infusion is administered by contin-
uous infusion, either over 24 or 48 hours at a rate of 10 or 5 mL/
hr, respectively, or over 7 days at a rate of 0.6 mL/hr in patients 
weighing at least 22 kg.3095  The diluted solution for infusion 
should be administered at a constant rate using a program-
mable, lockable, non-elastomeric infusion pump equipped with 
an alarm.3095  Patients should receive appropriate premedication 
administered prior to blinatumomab infusion when indicated.3095 

DOI: 10.37573/9781585286850.054
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Because errors have occurred during administration of blina-
tumomab, the manufacturer's instructions for administration of 
the drug should be strictly followed to minimize the risk of such 
errors.3095  The intravenous tubing should be primed only with 
the prepared blinatumomab solution for infusion; the tubing 
should not be primed with sodium chloride 0.9%.3095  If a multi-
lumen venous catheter is used for administration, the diluted 
solution of blinatumomab for infusion should be infused through 
a dedicated lumen.3095  The infusion line or intravenous cath-
eter through which blinatumomab is administered must not be 
flushed, especially when changing infusion bags.3095  Flushing 
the line can result in the administration of an excess dose with 
resulting potential complications.3095  Instead, any unused solu-
tion for infusion remaining in the infusion bag or line should be 
disposed of properly.3095 

Stability
Blinatumomab is a white to off-white lyophilized powder that 
forms a clear to slightly opalescent, colorless to slightly yellow 
solution upon reconstitution.3095  Intact vials of blinatumomab 
and intravenous solution stabilizer should be stored at 2 to 8°C 
in the original package to protect from light until the time of 
use.3095  Vials of both blinatumomab lyophilized powder and 
intravenous solution stabilizer may be stored for a maximum 
of 8 hours at room temperature in the original carton to protect 
from light.3095  Vials should not be frozen.3095 

After reconstitution, a vial of blinatumomab may be stored for 
a maximum of 24 hours at 2 to 8°C or 4 hours at 23 to 27°C.3095 

If not used immediately, final diluted solutions of blinatum-
omab for infusion should be stored at 2 to 8°C.3095  The diluted 

solution intended for infusion over 24 or 48 hours and prepared 
with sodium chloride 0.9% may be stored for a maximum of 8 
days at 2 to 8°C; if stored at 23 to 27°C, administration of these 
diluted solutions of blinatumomab must be completed within 
48 hours.3095  The diluted solution of blinatumomab intended 
for infusion over 7 days and prepared with bacteriostatic sodium 
chloride 0.9% (preserved with benzyl alcohol) may be stored 
for a maximum of 14 days at 2 to 8°C; if stored at 23 to 27°C, 
administration of this diluted solution of blinatumomab must be 
completed within 7 days.3095 

Sorption
Intravenous solution stabilizer packaged with blinatumomab 
is added to the infusion bag to coat the bag prior to the addi-
tion of the reconstituted blinatumomab solution, thereby 
preventing adhesion of the drug to the bag and administra-
tion tubing.3095  Only polyolefin, DEHP-free PVC, and EVA 
infusion bags, pump cassettes, and intravenous tubing should 
be used in the preparation and administration of blinatum-
omab.3095 

Filtration
Blinatumomab solution for infusion must be administered 
through polyolefin, DEHP-free PVC, or EVA intravenous 
tubing.3095  The final diluted solution of blinatumomab intended 
for infusion over 24 or 48 hours and prepared with sodium chlo-
ride 0.9% must be administered through intravenous tubing 
containing a low protein-binding 0.2-μm inline filter.3095  An 
inline filter is not required for the administration of a 7-day infu-
sion bag prepared with bacteriostatic sodium chloride 0.9% 
(preserved with benzyl alcohol).3095 

Compatibility Information
Solution Compatibility

Blinatumomab

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% a AMG Stable for up to 8 days at 2 to 8°C 3095 C

Sodium chloride 0.9% a AMG Complete administration within 48 hr if stored at 23 to 27°C 3095 C

Sodium chloride 0.9% a b AMG Stable for up to 14 days at 2 to 8°C 3095 C

Sodium chloride 0.9% a b AMG Complete administration within 7 days if stored at 23 to 27°C 3095 C

a Tested in polyolefin, non-DEHP PVC, and EVA containers.

b Diluted as directed in bacteriostatic sodium chloride 0.9% solutions preserved with benzyl alcohol.

Y-Site Injection Compatibility (1:1 Mixture)

Blinatumomab

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen MAC 10 mg/mL AMG 0.125 mcg/mLb Thin flakes transiently appear when acetaminophen 
is added to blinatumomab; not observed when 
order of mixing was reversed

3405, 3417 ?

Acetaminophen MAC 10 mg/mL AMG 0.375 mcg/mLb Persistent particulate formation 3405, 3417 I
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Albumin human LFB 100 mg/mL AMG 0.125 mcg/mLb Persistent particulate formation when blinatu-
momab is added to albumin; haze transiently 
appeared when order of mixing was reversed

3405, 3417 I

Albumin human LFB 100 mg/mL AMG 0.375 mcg/mLb Persistent particulate formation when blinatum-
omab is added to albumin; not observed when 
order of mixing was reversed

3405, 3417 ?

Amphotericin B  
liposomal

GIL 1 mg/mLa AMG 0.125 and 0.375 
mcg/mLb 

Visually compatible for 12 hr at room temperature 3405, 3417 C

Caffeine citrate CPR 25 mg/mL AMG 0.125 and 0.375 
mcg/mLb 

Visually compatible for 12 hr at room temperature 3405, 3417 C

Caspofungin acetate MCD 0.2 mg/mLb AMG 0.125 and 0.375 
mcg/mLb 

Particles, flakes, thin needles, or haze transiently 
appears

3405, 3417 ?

Ceftazidime PAN 34.5 mg/mLb AMG 0.125 and 0.375 
mcg/mLb 

Particles, flakes, thin needles, or haze transiently 
appears

3405, 3417 ?

Ceftriaxone sodium PAN 50 mg/mLb AMG 0.125 and 0.375 
mcg/mLb 

Particles, flakes, thin needles, or haze transiently 
appears

3405, 3417 ?

Ciprofloxacin FRK 2 mg/mL AMG 0.125 and 0.375 
mcg/mLb 

Persistent particulate formation 3405, 3417 I

Clonazepam RC 0.02 mg/mLb AMG 0.125 and 0.375 
mcg/mLb 

Particles, flakes, thin needles, or haze transiently 
appears

3405, 3417 ?

Cloxacillin sodium ASP 8.6 mg/mLb AMG 0.125 mcg/mLb Persistent particulate formation when blinatum-
omab is added to cloxaxillin; not observed when 
order of mixing was reversed

3405, 3417 ?

Cloxacillin sodium ASP 8.6 mg/mLb AMG 0.375 mcg/mLb Visually compatible for 12 hr at room temperature 3405, 3417 C

Daptomycin MSD 6.1 mg/mLb AMG 0.125 and 0.375 
mcg/mLb 

Particles, flakes, thin needles, or haze transiently 
appears

3405, 3417 ?

Dexamethasone 
sodium phosphate

MYL 0.19 mg/mLb AMG 0.125 mcg/mLb Persistent particulate formation 3405, 3417 I

Dexamethasone 
sodium phosphate

MYL 0.19 mg/mLb AMG 0.375 mcg/mLb Visually compatible for 12 hr at room temperature 3405, 3417 C

Furosemide SAA 2.9 mg/mL AMG 0.125 mcg/mLb Visually compatible for 12 hr at room temperature 3405, 3417 C

Furosemide SAA 2.9 mg/mL AMG 0.375 mcg/mLb Persistent particulate formation when furosemide 
is added to blinatumomab; small flakes transiently 
appeared when order of mixing was reversed

3405, 3417 I

Heparin sodium PAN 192.3 units/
mLb 

AMG 0.125 mcg/mLb Persistent particulate formation when blinatum-
omab is added to heparin; not observed when order 
of mixing was reversed

3405, 3417 ?

Heparin sodium PAN 192.3 units/
mLb 

AMG 0.375 mcg/mLb Persistent particulate formation 3405, 3417 I

Hydrocortisone 
sodium succinate

SRB 0.98 mg/mLb AMG 0.125 and 0.375 
mcg/mLb 

Visually compatible for 12 hr at room temperature 3405, 3417 C

Hydroxyzine HCl REN 0.4 mg/mLb AMG 0.125 mcg/mLb Visually compatible for 12 hr at room temperature 3405, 3417 C

Hydroxyzine HCl REN 0.4 mg/mLb AMG 0.375 mcg/mLb Persistent particulate formation when hydroxyzine 
is added to blinatumomab; not observed when 
order of mixing was reversed

3405, 3417 ?

Imipenem–cilastatin 
sodium

PAN 5 mg/mLb c AMG 0.125 and 0.375 
mcg/mLb 

Particles, flakes, thin needles, or haze tran-
siently appears when blinatumomab is added to 
imipenem–cilastatin; not observed when order of 
mixing was reversed

3405, 3417 ?

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Meropenem ARR 8.3 mg/mLb AMG 0.125 mcg/mLb Persistent particulate formation 3405, 3417 I

Meropenem ARR 8.3 mg/mLb AMG 0.375 mcg/mLb Visually compatible for 12 hr at room temperature 3405, 3417 C

Methylprednisolone 
sodium succinate

MYL 5 mg/mLb AMG 0.125 and 0.375 
mcg/mLb 

Persistent particulate formation when blinatum-
omab is added to methylprednisolone; not observed 
when order of mixing was reversed

3405, 3417 ?

Metronidazole BRN 2.5 mg/mL AMG 0.125 mcg/mLb Persistent particulate formation when blinatum-
omab is added to metronidazole; not observed 
when order of mixing was reversed

3405, 3417 ?

Metronidazole BRN 2.5 mg/mL AMG 0.375 mcg/mLb Flakes transiently appear when metronidazole is 
added to blinatumomab; not observed when order 
of mixing was reversed

3405, 3417 ?

Nalbuphine HCl MYL 1 mg/mLb AMG 0.125 mcg/mLb Persistent particulate formation 3405, 3417 I

Nalbuphine HCl MYL 1 mg/mLb AMG 0.375 mcg/mLb Flakes transiently appear when blinatumomab is 
added to nalbuphine; not observed when order of 
mixing was reversed

3405, 3417 ?

Naloxone HCl MYL 0.2 mg/mLb AMG 0.125 mcg/mLb Particles, flakes, thin needles, or haze transiently 
appears when naloxone is added to blinatumomab; 
not observed when order of mixing was reversed

3405, 3417 ?

Naloxone HCl MYL 0.2 mg/mLb AMG 0.375 mcg/mLb Visually compatible for 12 hr at room temperature 3405, 3417 C

Pantoprazole 
sodium

ARRd 0.8 mg/mLb AMG 0.125 mg/mLb Visually compatible for 12 hr at room temperature 3405, 3417 C

Pantoprazole 
sodium

ARRd 0.8 mg/mLb AMG 0.375 mcg/mLb Particles, flakes, thin needles, or haze transiently 
appears when pantoprazole is added to blinatu-
momab; not observed when order of mixing was 
reversed

3405, 3417 ?

Potassium chloride AGT 0.0249 mg/
mLb 

AMG 0.125 mcg/mLb Flakes transiently appear when blinatumomab is 
added to potassium chloride; not observed when 
order of mixing was reversed

3405, 3417 ?

Potassium chloride AGT 0.0249 mg/
mLb 

AMG 0.375 mcg/mLb Persistent particulate formation when blinatum-
omab is added to potassium chloride; not observed 
when order of mixing was reversed

3405, 3417 ?

Rasburicase SAA 0.15 mg/mLb AMG 0.125 mcg/mLb Persistent particulate formation when blinatum-
omab is added to rasburicase; not observed when 
order of mixing was reversed

3405, 3417 ?

Rasburicase SAA 0.15 mg/mLb AMG 0.375 mcg/mLb Flakes transiently appear when rasburicase is added 
to blinatumomab; not observed when order of 
mixing was reversed

3405, 3417 ?

Teicoplanin SAA 4 mg/mLa AMG 0.125 mcg/mLb Persistent particulate formation when blinatum-
omab is added to teicoplanin; flakes transiently 
appeared when order of mixing was reversed

3405, 3417 I

Teicoplanin SAA 4 mg/mLa AMG 0.375 mcg/mLb Persistent particulate formation when blinatum-
omab is added to teicoplanin; not observed when 
order of mixing was reversed

3405, 3417 ?

Tranexamic acid SAA 100 mg/mL AMG 0.125 mcg/mLb Haze or flakes transiently appear 3405, 3417 ?

Tranexamic acid SAA 100 mg/mL AMG 0.375 mcg/mLb Persistent particulate formation when blinatum-
omab is added to tranexamic acid; not observed 
when order of mixing was reversed

3405, 3417 ?

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Trimethoprim– 
sulfamethoxazole

RC 3.2 mg/mLb c AMG 0.125 mcg/mLb Visually compatible for 12 hr at room temperature 3405, 3417 C

Trimethoprim– 
sulfamethoxazole

RC 3.2 mg/mLb c AMG 0.375 mcg/mLb Persistent particulate formation when 
trimethoprim– sulfamethoxazole is added to blinatu-
momab; flakes transiently appeared when order of 
mixing was reversed

3405, 3417 I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Not specified whether concentration refers to single component or combined components.

d Presence or absence of edetate disodium not specified.

Selected Revisions June 6, 2018. © Copyright, June 2016. American 
Society of Health- System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Bortezomib
AHFS 10:00

Products
Bortezomib is available as a lyophilized powder in single-use 
(unpreserved) vials containing 3.5 mg of drug with mannitol  
35 mg.2897 

For intravenous bolus injection, reconstitute vials with  
3.5 mL of sodium chloride 0.9% to yield a solution containing 
1 mg/mL.2897 For subcutaneous administration, reconstitute 
vials with 1.4 mL of sodium chloride 0.9% to yield a solution 
containing 2.5 mg/mL.2897 If subcutaneous injection results in 
local injection site reactions, the 1-mg/mL solution also may be 
administered subcutaneously.2897 

Trade Name(s)
Velcade

Administration
Bortezomib is administered by intravenous bolus injection over 
3 to 5 seconds or by subcutaneous injection only.2897 It should 
not be given by any other route.2897 Because the inadvertent 
intrathecal administration of bortezomib has resulted in fatal-
ities and administration by this route is contraindicated, the 
manufacturer has provided stickers with each vial of the drug to 
be affixed to the prepared syringe of bortezomib to indicate the 
intended correct route of administration.2897 2898 

Stability
Intact vials should be stored at controlled room temperature and 
left in the original box to protect from light during storage.2897 
Bortezomib is a white to off-white lyophilized powder or cake 
that forms a clear, colorless solution when reconstituted with 
sodium chloride 0.9%.2897 

The manufacturer states that bortezomib reconstituted as 
directed with sodium chloride 0.9% and stored at 25°C in the 

original vial or in a syringe should be used within 8 hours of 
preparation.2897 However, bortezomib (Janssen-Cilag) reconsti-
tuted with sodium chloride 0.9% to a concentration of 1 mg/mL 
in the original vials was reported to be stable for at least 5 days 
under refrigeration protected from light.2663 

Bortezomib reconstituted with sodium chloride 0.9% to a 
concentration of 1 mg/mL was found to undergo little or no loss 
for 42 days stored at 23°C or refrigerated at 4°C.2768 

Bortezomib (Janssen) reconstituted with sodium chloride 
0.9% to a concentration of 2.5 mg/mL was found to undergo 
less than 5% loss in 21 days when stored in the original vial at 
23°C in fluorescent light or under refrigeration at 4°C in the 
dark.2972 

Bortezomib (Janssen-Cilag) 1 mg/mL in sodium chloride 
0.9% did not result in the loss of viability of Staphylococcus 
aureus within 120 hours at room temperature. Diluted solutions 
should be stored under refrigeration whenever possible, and the 
potential for microbiological growth should be considered when 
assigning expiration periods.2740 

Syringes
Bortezomib (Janssen-Cilag) 1 mg/mL in sodium chloride 
0.9% was packaged in 5-mL polypropylene plastic syringes 
(Becton-Dickinson) and stored at room temperature exposed to 
neon light and under refrigeration in the dark. The drug solu-
tions remained clear and colorless throughout the study at 
both temperatures. About 8 to 9% loss occurred in 5 days at 
room temperature and in 7 days refrigerated and protected from 
light.2663 

Bortezomib (Janssen) 2.5 mg/mL in sodium chloride 0.9% 
was packaged in 3-mL polypropylene syringes and stored at 
23°C in fluorescent light or under refrigeration at 4°C in the 
dark.2972 Less than 5% loss occurred in 21 days in syringes stored 
at either temperature.2972 

DOI: 10.37573/9781585286850.055

Selected Revisions August 5, 2015. © Copyright, October 2008. 
American Society of Health-System Pharmacists, Inc.
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Brexanolone
AHFS 28:16.04.92

Products
Brexanolone is available as a 5-mg/mL concentrate for injection 
in 20-mL single-dose (preservative-free) vials.3461 The concen-
trate must be diluted prior to administration.3461 Each mL of 
solution also contains betadex sulfobutyl ether sodium 250 mg, 
citric acid monohydrate 0.265 mg, sodium citrate dihydrate 
2.57 mg, and water for injection.3461 Hydrochloric acid or sodium 
hydroxide may have been added during manufacturing to adjust 
the pH.3461 

Brexanolone concentrate for injection must be diluted prior 
to administration.3461 Administration of the 60-hour infusion 
generally requires the preparation and administration of at least 
5 infusion bags; additional bags will be necessary when the drug 
is administered to patients weighing at least 90 kg.3461 Vials of 
brexanolone should be visually inspected for particulate matter 
and discoloration prior to administration; vials should not be used 
if the solution is discolored or if particulate matter is present.3461 
To prepare each infusion bag, 20 mL of brexanolone concentrate 
for injection should be withdrawn from the vial and transferred to 
a non-diethylhexyl phthalate (non-DEHP) and non-latex poly-
olefin infusion bag.3461 The concentrate should then be diluted 
by adding 40 mL of sterile water for injection to the infusion bag 
followed by 40 mL of sodium chloride 0.9% for a total volume of 
100 mL and a target brexanolone concentration of 1 mg/mL.3461 

pH
The pH of admixtures with brexanolone (Sage) concentrations 
of 0.5 and 1.67 mg/mL ranges from 5.7 to 6.4.3462 

Tonicity
Brexanolone 5-mg/mL concentrate for injection is hyper-
tonic.3461 

Osmolality
The measured osmolality of admixtures with brexanolone 
(Sage) concentrations of 0.5 and 1.67 mg/mL ranges from 243 
to 286 mOsmol/kg.3462 

Trade Name(s)
Zulresso

Administration
Brexanolone is administered as a continuous intravenous infu-
sion over 60 hours following dilution as directed with sterile 
water for injection followed by sodium chloride 0.9%.3461 

The diluted solution for infusion should be administered 
through a dedicated line using a programmable peristaltic 
infusion pump.3461 The drug should be administered through a 
non-DEHP and non-latex polyvinyl chloride (PVC) infusion set; 
infusion sets with inline filters should not be used.3461 Infusion 
sets should be fully primed with the diluted solution before 
inserting the set into the pump and connecting it to the venous 
catheter.3461 The manufacturer states that other drugs should 
not be injected into the infusion bag or mixed with brexano-
lone.3461 

The infusion should be initiated at a rate of 30 mcg/kg/hr 
for the first 4 hours.3461 After the initial 4 hours, the infusion 
rate should be increased to 60 mcg/kg/hr for the next 20 hours 
and then increased further to 90 mcg/kg/hr for the following 
28 hours.3461 Alternatively, a reduction in the infusion rate back 
to 60 mcg/kg/hr may be considered during hours 24 to 52 for 
those who do not tolerate the recommended higher infusion 
rate.3461 The infusion rate should be decreased to (or remain at) 
60 mcg/kg/hr for hours 52 to 56, with a final reduction back to 
30 mcg/kg/hr for the remaining 4 hours of the 60-hour infu-
sion.3461 

Stability
Brexanolone concentrate for injection is a clear, colorless solu-
tion.3461 Intact vials should be stored at 2 to 8°C and protected 
from light; vials should not be frozen.3461 

Administration of diluted solutions of brexanolone for infu-
sion prepared as directed using both sterile water for injec-
tion and sodium chloride 0.9% should be completed within 12 
hours after dilution; if not used immediately after dilution, the 
diluted solution may be stored under refrigeration for up to 96 
hours.3461 

Plasticizer Leaching
A non-DEHP and non-latex polyolefin infusion bag should be 
used to prepare diluted solutions of brexanolone for infusion.3461 

A non-DEHP and non-latex PVC administration set should be 
used for administration of the diluted solution for infusion.3461 

Filtration
Infusion sets with inline filters should not be used in the admin-
istration of the diluted solution.3461 

DOI: 10.37573/9781585286850.056
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Brivaracetam
AHFS 28:12.92

Products
Brivaracetam is available as a 10-mg/mL solution in 5-mL single-
dose (unpreserved) vials.3146 Each vial also contains sodium 
acetate trihydrate, sodium chloride, water for injection, and 
glacial acetic acid to adjust the pH.3146 

pH
5.5.3146 

Trade Name(s)
Briviact

Administration
Brivaracetam is administered intravenously over 2 to 15 minutes 
either undiluted or diluted in a compatible infusion solution.3146  
(See Solution Compatibility.)

Stability
Brivaracetam is a clear and colorless solution.3146 Intact vials 
should be stored at room temperature and should not be 
frozen.3146  Any unused portion of the contents from a single-
dose vial should be discarded.3146 Solutions should be visu-
ally inspected for particulate matter prior to administration; if 
particulate matter is present or if discoloration occurs, the solu-
tion should not be used.3146 

Compatibility Information
Solution Compatibility

Brivaracetam

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% a UCB Stated to be stable for up to 4 hr at room temperature 3146 C

Ringer’s injection, lactated a UCB Stated to be stable for up to 4 hr at room temperature 3146 C

Sodium chloride 0.9% a UCB Stated to be stable for up to 4 hr at room temperature 3146 C

a Tested in PVC containers.

DOI: 10.37573/9781585286850.057
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Bumetanide
AHFS 40:28.08

Products
Bumetanide is available as a 0.25-mg/mL solution in 4-mL 
single-dose vials and 10-mL multidose vials.3288 3309 The solution 
also contains sodium chloride 0.85%, ammonium acetate 0.4%, 
disodium edetate 0.01%, and benzyl alcohol 1% with sodium 
hydroxide to adjust the pH.3288 3309 

pH
Adjusted to approximately 73288 or 6.8 to 7.8.3309 

Administration
Bumetanide is administered by intramuscular injection,3288 3309 
direct intravenous injection over 1 to 2 minutes,3288 3309 and by 
intravenous infusion.4 

Stability
Bumetanide discolors when exposed to light. The injection 
should be stored at controlled room temperature and protected 

from light.3288 3309 Bumetanide is reported to be stable at pH 4 to 
10.4 Precipitation may occur at pH values less than 4.1644 

Sorption
Substantial sorption to glass and PVC containers does not 
occur.3288 3309 

Central Venous Catheter
Bumetanide (Ohmeda) 0.04 mg/mL in dextrose 5% was found 
to be compatible with the ARROWg+ard Blue Plus (Arrow Inter-
national) chlorhexidine-bearing triple-lumen central catheter. 
Essentially complete delivery of the drug was found with little 
or no drug loss occurring. Furthermore, chlorhexidine deliv-
ered from the catheter remained at trace amounts with no 
substantial increase due to the delivery of the drug through the  
catheter.2335 

DOI: 10.37573/9781585286850.058

Compatibility Information
Solution Compatibility

Bumetanide

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% Compatible and stable for 24 hr 1(6/05) C

Dextrose 5% ABa RC 20 mg 4 to 5% loss occurs within 3 hr with no further loss 
throughout 72 hr at 24°C under fluorescent light

2090 C

Dextrose 5% ABa RC 200 mg Little or no loss occurs within 72 hr at 24°C under fluo-
rescent light

2090 C

Ringer’s injection, lactated Compatible and stable for 24 hr 1(6/05) C

Sodium chloride 0.9% Compatible and stable for 24 hr 1(6/05) C

a Tested in PVC containers.

Additive Compatibility

Bumetanide

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Dobutamine HCl LI 1 g RC 125 mg D5W, NS Immediate yellow discoloration with yellow 
precipitate within 6 hr at 21°C

812 I

Floxacillin sodium BE 20 g LEO 6 mg NS Physically compatible for 72 hr at 15 and 30°C 1479 C

Furosemide HO 1 g LEO 6 mg NS Physically compatible for 72 hr at 15 and 30°C 1479 C
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Drugs in Syringe Compatibility

Bumetanide

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Doxapram HCl RB 400 mg/20 mL 0.5 mg/1 mL Physically compatible with 3% doxapram loss in 24 hr 1177 C

Y-Site Injection Compatibility (1:1 Mixture)

Bumetanide

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Allopurinol sodium BW 3 mg/mLb RC 0.04 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa RC 0.04 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Aztreonam SQ 40 mg/mLa RC 0.04 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa OHM 40 mcg/mLa Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetrasodium TMC 1 mg/mLb 0.25 mg/mL Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.7 mg/mLb BED 0.04 mg/mLb Physically compatible for 4 hr at room 
temperature

2758 C

Ceftaroline fosamil FOR 2.22 mg/mLa b g HOS 40 mcg/mLa b g Physically compatible for 4 hr at 23°C 2826 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLi j HOS 0.25 mg/mL Physically compatible for 2 hr 3262 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa BV 0.04 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cladribine ORT 0.015b and 0.5c mg/
mL

RC 0.04 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Clarithromycin AB 4 mg/mLa LEO 0.5 mg/mL Visually compatible for 72 hr at both 30 
and 17°C

2174 C

Dexmedetomidine HCl AB 4 mcg/mLb BED 40 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 1b and 5 mg/mL RC 0.25 mg/mL Visually compatible 1807 C

Docetaxel RPR 0.9 mg/mLa RC 0.04 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Doripenem JJ 5 mg/mLa b BED 0.04 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Eravacycline dihydro-
chloride

TET 0.6 mg/mLb HOS 0.25 mg/mL Physically compatible for 2 hr at room 
temperature

3532 C

Etoposide phosphate BR 5 mg/mLa RC 0.04 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Fenoldopam mesylate AB 80 mcg/mLb BA 40 mcg/mLb Trace haze forms immediately 2467 I

Filgrastim AMG 30 mcg/mLa RC 0.04 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Gemcitabine HCl LI 10 mg/mLb RC 0.04 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa RC 0.04 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Hetastarch in lactated 
electrolyte

AB 6% OHM 0.04 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Isavuconazonium sulfate ASP 1.5 mg/mLa HOS 0.25 mg/mL Measured turbidity increases within 15 min 3263 I

Isavuconazonium sulfate ASP 1.5 mg/mLb HOS 0.25 mg/mL Physically compatible for 2 hr 3263 C

Lorazepam WY 0.33 mg/mLb LEO 0.5 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Melphalan HCl BW 0.1 mg/mLb RC 0.04 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl AB 10 mg/mL RC 0.25 mg/mL Physically compatible for 4 hr at 25°C 1397 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Meropenem– 
vaborbactam

TMC 8 mg/mLb k HOS 0.25 mg/mL Physically compatible for 3 hr at 20 to 25°C 3380 C

Micafungin sodium ASP 1.5 mg/mLb BED 40 mcg/mLb Physically compatible for 4 hr at 23°C 2683 C

Midazolam HCl RC 5 mg/mL LEO 0.5 mg/mL White precipitate forms immediately 1855 I

Milrinone lactate SW 0.4 mg/mLa RC 0.25 mg/mL Visually compatible with little or no loss of 
either drug in 4 hr at 23°C

2214 C

Morphine sulfate AB 1 mg/mL RC 0.25 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Nesiritide SCI 50 mcg/mLa b 0.25 mg/mL Physically incompatible 2625 I

Oritavancin diphosphate TAR 0.8, 1.2, and 2 mg/
mLa 

HOS 0.1 mg/mLa Haze forms immediately with precipitate 
after 30 min

2928 I

Oxaliplatin SS 0.5 mg/mLa BA 0.04 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Pemetrexed disodium LI 20 mg/mLb BA 0.04 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Piperacillin sodium–
tazobactam sodium

LEf 40 mg/mLa h RC 0.04 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Plazomicin sulfate ACH 24 mg/mLi HOS 0.25 mg/mL Physically compatible for 1 hr at 20 to 25°C 3432 C

Propofol ZENl 10 mg/mL RC 0.04 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Remifentanil HCl GW 0.025 and 0.25 mg/
mLb 

RC 0.04 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Tedizolid phosphate CUB 0.8 mg/mLb HOS 0.25 mg/mL Physically compatible for 2 hr 3244 C

Teniposide BR 0.1 mg/mLa RC 0.04 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMd 1 mg/mLa RC 0.04 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226e RC, BV 0.04 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TPN #212 to #215e RC 0.04 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Vinorelbine tartrate BW 1 mg/mLb RC 0.04 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

d Lyophilized formulation tested.

e Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

f Test performed using the formulation WITHOUT edetate disodium.

g Tested in Ringer’s injection, lactated.

h Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

i Tested in both dextrose 5% and sodium chloride 0.9%.

j Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

k Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

l Test performed using the formulation WITH edetate disodium.

Selected Revisions May 1, 2020. © Copyright, October 1986. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Bupivacaine Hydrochloride
AHFS 72:00

Products
Bupivacaine hydrochloride is available in concentrations of 0.25, 
0.5, and 0.75% (2.5, 5, and 7.5 mg/mL, respectively) in single-
dose containers. The 0.25 and 0.5% concentrations also come 
in 50-mL multiple-dose vials with methylparaben 1 mg/mL as a 
preservative. Sodium hydroxide or hydrochloric acid is used to 
adjust the pH.1(11/06) 4 

Bupivacaine hydrochloride is also available in concentra-
tions of 0.25, 0.5, and 0.75% with epinephrine 1:200,000 as 
the bitartrate. In addition to bupivacaine hydrochloride, each 
mL contains epinephrine bitartrate 0.005 mg, sodium meta-
bisulfite 0.5 mg, and disodium edetate 0.1 mg. Multiple-dose 
vials contain methylparaben 1 mg/mL as a preservative while 
single-dose containers are preservative free. Sodium hydroxide 
or hydrochloric acid is used to adjust the pH.1(11/06) 4 

A hyperbaric solution of bupivacaine hydrochloride is avail-
able in 2-mL ampuls. Each mL contains bupivacaine hydro-
chloride 7.5 mg and dextrose 82.5 mg (8.25%) with sodium 
hydroxide or hydrochloric acid to adjust the pH.1(11/06) 4 

pH
Bupivacaine hydrochloride injection and the hyperbaric solution 
have a pH of 4 to 6.5. Bupivacaine hydrochloride with epineph-
rine 1:200,000 has a pH of 3.3 to 5.5.4 

Specific Gravity
The hyperbaric solution has a specific gravity of 1.030 to 1.035 
at 25°C and 1.03 at 37°C.4 

Trade Name(s)
Marcaine, Sensorcaine, Sensorcaine-MPF

Administration
Bupivacaine hydrochloride may be administered by infiltration 
or by epidural, spinal, or peripheral or sympathetic nerve block 
as a single injection or repeat injections. Injections should be 
made slowly, with frequent aspirations, to guard against intra-
vascular injection. Products containing preservatives should not 
be used for epidural or caudal block.1(11/06) 4 

Stability
Bupivacaine hydrochloride injections should be stored at 
controlled room temperature; freezing should be avoided.1(11/06) 4 

Products containing epinephrine should be protected from light 
during storage. Partially used containers that do not contain 
antibacterial preservatives should be discarded after entry.4 

Bupivacaine hydrochloride without epinephrine and the 
hyperbaric solution may be autoclaved at 121°C and 15 psi for 15 
minutes. Products containing epinephrine should not be auto-
claved.1(11/06) 4 

Bupivacaine hydrochloride with epinephrine should not be 
used if a pinkish color, a color darker than “slightly” yellow, or a 
precipitate develops.1(11/06) 4 

Syringes
The stability of bupivacaine (salt form unspecified) 5 mg/mL 
repackaged in polypropylene syringes was evaluated. Little or no 
change in concentration was found after four weeks of storage 
at room temperature not exposed to direct light.2164 

Bupivacaine hydrochloride (Astra) 1 mg/mL in sodium chlo-
ride 0.9% was packaged in two types in polypropylene syringes. 
The Omnifix (B. Braun) syringes had polyisoprene piston tips 
while the Terumo syringes had no natural or synthetic rubber 
in the product. Stored at 4, 21, and 35°C for 30 days, the test 
solutions exhibited no visible or pH changes. Although the pH 
remained within the stability range for the drug, this does not 
demonstrate stability.2387 

Ambulatory Pumps
Bupivacaine hydrochloride (Astra) 7.5 mg/mL was filled into 
50-mL ambulatory pump cassette reservoirs (Pharmacia Deltec) 
and stored at room temperature protected from light for 90 
days. The drug concentration increased 12% during the obser-
vation period, possibly because of loss of water from the solu-
tions.1850 

Implantable Pumps
Bupivacaine hydrochloride 7.5 mg/mL in dextrose 8.25% 
(Marcaine spinal) stability was evaluated in SynchroMed 
implantable pumps over 12 weeks at 37°C. Little or no loss of 
bupivacaine hydrochloride and no adverse effects on the pumps 
occurred.2583 

An admixture of bupivacaine hydrochloride 25 mg/mL, clon-
idine hydrochloride 2 mg/mL, and morphine sulfate 50 mg/mL 
in sterile water for injection was reported to be physically and 
chemically stable for 90 days at 37°C in SynchroMed implant-
able pumps. Little or no loss of any of the drugs occurred.2585 

DOI: 10.37573/9781585286850.059



aSHp inJecTaBle druG inForMaTion Bupivacaine HydrocHloride 217

Compatibility Information
Solution Compatibility

Bupivacaine HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% ABb AST 1.25 g Visually compatible with no loss in 32 days at 3°C in the 
dark and 23°C exposed to light

1718 C

Sodium chloride 0.9% ABa AB 625 mg and 1.25 g Visually compatible with no loss in 72 hr at 24°C under 
fluorescent light

1870, 2058 C

Sodium chloride 0.9% GRIa 850 mg No change in concentration in 28 days at 4°C and room 
temperature

1910 C

a Tested in PVC containers.

b Tested in polypropylene syringes.

Additive Compatibility

Bupivacaine HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Buprenorphine HCl RC 180 mg AST 3 g a No loss of either drug in 30 days at 18°C 1932 C

Clonidine HCl BIi 9 mg AST 1 g NSa Visually compatible with less than 10% 
change of any drug in 28 days at 4°C and 24 
days at 25°C in the dark

2437 C

Diamorphine HCl 0.125 g GL 1.25 g NS Visually compatible with 8% diamorphine loss 
and no bupivacaine loss in 28 days at room 
temperature

1791 C

Diamorphine HCl NAP 20 mg AST 150 mg NSc 5% diamorphine and no bupivacaine loss in 
14 days at 7°C. Both drugs were stable for 6 
months at −20°C

2070 C

Epinephrine  
bitartrate

PHXh 2 mg IVX 1 g Visually compatible with less than 10% loss of 
epinephrine and no loss of other drugs in 182 
days at 4 and 22°C

2613 C

Epinephrine HCl ABg 0.69 mg WI 440 mg d No bupivacaine and fentanyl loss and 10% 
epinephrine loss in 30 days at 3 and 23°C then 
48 hr at 30°C

1627 C

Fentanyl citrate JN 20 mg WI 1.25 g NSa Physically compatible with little or no loss of 
either drug in 30 days at 3 and 23°C

1396 C

Fentanyl citrate 2 mg 1.25 g NSa Physically compatible with no bupivacaine loss 
and about 6 to 7% fentanyl loss in 30 days at 
4 and 23°C

2305 C

Fentanyl citrate 2 mg 600 mg NSa Physically compatible with no bupivacaine loss 
and about 2 to 4% fentanyl loss in 30 days at 
4 and 23°C

2305 C

Fentanyl citrate JNj 35 mg AST 1 g NSa Visually compatible with less than 10% 
change of any drug in 28 days at 4°C and 24 
days at 25°C in the dark

2437 C

Fentanyl citrate JNk 1.25 mg WI 440 mg d No bupivacaine and fentanyl loss and 10% 
epinephrine loss in 30 days at 3 and 23°C then 
48 hr at 30°C

1627 C

Fentanyl citrate IVXl 2 mg IVX 1 g Visually compatible with less than 10% loss of 
epinephrine and no loss of other drugs in 182 
days at 4 and 22°C

2613 C



218 Bupivacaine HydrocHloride aSHp inJecTaBle druG inForMaTion

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Hydromorphone 
HCl

KN 20 mg AB 625 mg and 
1.25 g

NSa Visually compatible with little or no loss of 
either drug in 72 hr at 24°C under fluores-
cent light

1870 C

Hydromorphone 
HCl

KN 100 mg AB 625 mg and 
1.25 g

NSa Visually compatible with little or no loss of 
either drug in 72 hr at 24°C under fluores-
cent light

1870 C

Morphine sulfate 1 g AST 3 g a Little loss of either drug in 30 days at 18°C 1932 C

Morphine sulfate SCN 100 mg AB 625 mg and 
1.25 g

NSa Visually compatible. No loss of either drug in 
72 hr at 24°C in light

2058 C

Morphine sulfate SCN 500 mg AB 625 mg and 
1.25 g

NSa Visually compatible. No loss of either drug in 
72 hr at 24°C in light

2058 C

Sufentanil citrate JN 5 mg AST 2 g NSb 9% sufentanil loss and 5% bupivacaine loss in 
30 days at 32°C. No loss of either drug in 30 
days at 4°C

1756 C

Sufentanil citrate JN 20 mg 3 g NSb 5% sufentanil loss and no bupivacaine loss in 
10 days at 5, 26, and 37°C

1751 C

Sufentanil citrate JN 5 mg AST 2 g NSa Buffered with pH 4.6 citrate buffer. Visually 
compatible with no loss of either drug in 48 
hr at 32°C

2042 C

Sufentanil citrate JN 12 mg AST 40 mg NSa Visually compatible with no loss of either 
drug in 43 days at 4 and 25°C

2455 C

Ziconotide acetate ELN 25 mgf BB 5 ge 90% ziconotide retained for 22 days at 37°C. 
No bupivacaine loss in 30 days

2751 C

a Tested in PVC containers.

b Tested in PVC/Kalex 3000 (phthalate ester) CADD pump reservoirs.

c Tested in PVC containers.

d Tested in portable infusion pump reservoirs (Pharmacia Deltec).

e Drug powder dissolved in ziconotide acetate injection.

f Tested in SynchroMed II implantable pumps.

g Tested with fentanyl citrate (JN) 1.25 mg.

h Tested with fentanyl citrate (IVX) 2 mg.

i Tested with fentanyl citrate (JN) 35 mg.

j Tested with clonidine HCl (BI) 9 mg.

k Tested with epinephrine HCl (AB) 0.69 mg.

l Tested with epinephrine bitartrate 2 mg.

Drugs in Syringe Compatibility

Bupivacaine HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Clonidine HCl FUJ 100 mcg/1 mL SAN 3.75 mg/1 mL Physically and chemically stable for 
14 days at room temperature

2069 C

Clonidine HCl FUJ 100 mcg/1 mL SAN 60 mg/8 mL Physically and chemically stable for 
14 days at room temperature

2069 C

Clonidine HCl with 
fentanyl citrate

BI  
JN

0.45 mg  
1.75 mg

AST 50 mg Diluted to 50 mL with NS. Visually 
compatible with less than 10% loss 
of any drug in 25 days at 4 and 25°C 
in the dark

2437 C

Additive Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Clonidine HCl with  
morphine sulfate

BI  
ES

0.03 mg/mL  
0.2 mg/mL

SW 1.5 mg/mL Diluted to 5 mL with NS. Visually 
compatible with no new GC/MS 
peaks in 1 hr at room temperature

1956 C

Diamorphine HCl EV 1 and 10 mg/mL AST 0.5% 10 to 11% diamorphine loss in 5 
weeks at 20°C and 3 to 7% loss in 8 
weeks at 6°C. No bupivacaine loss at 
6 or 20°C in 8 weeks

1952 C

Fentanyl citrate with  
clonidine HCl

JN  
BI

1.75 mg  
0.45 mg

AST 50 mg Diluted to 50 mL with NS. Visually 
compatible with less than 10% loss 
of any drug in 25 days at 4 and 25°C 
in the dark

2437 C

Fentanyl citrate with 
ketamine HCl

JN  
PD

0.01 mg/mL  
2 mg/mL

SW 1.5 mg/mL Diluted to 5 mL with NS. Visually 
compatible with no new GC/MS 
peaks in 1 hr at room temperature

1956 C

Hydromorphone HCl KN 65 mg/mL AST 7.5 mg/mL Visually compatible for 30 days at 
25°C

1660 C

Iohexol 64.7%, 1 mL AST 0.25 and 0.125%a , 4 mL Visually compatible with no bupiva-
caine loss in 24 hr at room tempera-
ture. Iohexol not tested

1611 C

Ketamine HCl with 
fentanyl citrate

PD  
JN

2 mg/mL  
0.01 mg/mL

SW 1.5 mg/mL Diluted to 5 mL with NS. Visually 
compatible with no new GC/MS 
peaks in 1 hr at room temperature

1956 C

Morphine sulfate 1 mg/mL AST 3 mg/mL Little loss of either drug in 30 days 
at 18°C

1932 C

Morphine sulfate d 5 mg/mLe d 2.5 mg/mLe Physically compatible. Little 
morphine or bupivacaine loss in 60 
days at 23°C in fluorescent light and 
at 4°C

2378 C

Morphine sulfate d 5 mg/mLe d 2.5 mg/mLe Little or no loss of either drug in 2 
days at 37°C

2378 C

Morphine sulfate d 5 mg/mLe d 2.5 mg/mLe Formation of large amounts of 
microparticulates upon thawing 
following little or no loss of either 
drug in 2 days at −20°C

I

Morphine sulfate d 50 mg/mLf d 25 mg/mLf Physically compatible. Little 
morphine or bupivacaine loss in 60 
days at 23°C in fluorescent light and 
at 4°C in dark. Slight yellow discol-
oration at 23°C not indicative of 
decomposition

2378 C

Morphine sulfate d 50 mg/mLf d 25 mg/mLf Little or no loss of either drug in 2 
days at 37°C

2378 C

Morphine sulfate d 50 mg/mLf d 25 mg/mLf  Formation of large amounts of 
microparticulates upon thawing 
following little or no loss of either 
drug in 2 days at −20°C

2378 I

Morphine sulfate with 
clonidine HCl

ES  
BI

0.2 mg/mL  
0.03 mg/mL

SW 1.5 mg/mL Diluted to 5 mL with NS. Visually 
compatible with no new GC/MS 
peaks in 1 hr at room temperature

1956 C

Sodium bicarbonate AB 4%, 0.05 to 0.6 
mL

AST, WI 0.25, 0.5b, 0.75%b , 20 mL Precipitate forms in 1 to 2 min up 
to 2 hr at lowest amount of bicar-
bonate

1724 I

Drugs in Syringe Compatibility (Cont.)



220 Bupivacaine HydrocHloride aSHp inJecTaBle druG inForMaTion

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Sodium bicarbonate 1.4%, 1.5 mL BEL 0.5%c,  
20 mL

No epinephrine loss in 7 days at 
room temperature. Bupivacaine not 
tested

1743 C

Sodium bicarbonate 4.2 and 8.4%, 
1.5 mL

BEL 0.5%c,  
20 mL

5 to 7% epinephrine loss in 7 days 
at room temperature. Bupivacaine 
not tested

1743 C

a Diluted 1:1 in sodium chloride 0.9%.

b Tested with and without epinephrine hydrochloride 1:200,000 added.

c Tested with epinephrine hydrochloride 1:200,000 added.

d Extemporaneously compounded from bulk drug powders.

e Tested in sodium chloride 0.9%.

f Tested in sterile water for injection.

Y-Site Injection Compatibility (1:1 Mixture)

Bupivacaine HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Meropenem 50 mg/mL HOS 5 mg/mL Solution became opaque immediately 3538 I

Selected Revisions May 1, 2020. © Copyright, October 1994. 
American Society of Health-System Pharmacists, Inc.

Drugs in Syringe Compatibility (Cont.)
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Buprenorphine Hydrochloride
AHFS 28:08.12

Products
Buprenorphine hydrochloride is available in 1-mL ampuls. Each 
mL contains buprenorphine 0.3 mg (as the hydrochloride) with 
anhydrous dextrose 50 mg in water for injection. The pH is 
adjusted with hydrochloric acid.1(4/05) 

Osmolality
The osmolality was 297 mOsm/kg.1233 

Trade Name(s)
Buprenex

Administration
Buprenorphine hydrochloride is administered by deep intramus-
cular injection or by intravenous injection slowly over at least 
2 minutes.1(4/05) 4  It also has been given by continuous intra-
venous infusion at a concentration of 15 mcg/mL in sodium  

chloride 0.9% and by epidural injection at a concentration of 6 
to 30 mcg/mL.4 

Stability
The clear solution should be stored at 15 to 30°C and protected 
from prolonged exposure to light and exposure to temperatures 
in excess of 40°C and freezing.1(4/05) 4  Buprenorphine hydrochlo-
ride may undergo substantial decomposition when autoclaved.4 

Central Venous Catheter
Buprenorphine hydrochloride (Reckitt & Colman) 0.04 mg/mL 
in dextrose 5% was found to be compatible with the ARROW-
g+ard Blue Plus (Arrow International) chlorhexidine-bearing 
triple-lumen central catheter. Essentially complete delivery of 
the drug was found with little or no drug loss occurring. Further-
more, chlorhexidine delivered from the catheter remained at 
trace amounts with no substantial increase due to the delivery 
of the drug through the catheter.2335 

DOI: 10.37573/9781585286850.060

Compatibility Information
Solution Compatibility

Buprenorphine HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% 150 mg Stated to be compatible 4 C

Ringer’s injection, lactated 150 mg Stated to be compatible 4 C

Sodium chloride 0.9% 150 mg Stated to be compatible 4 C

Additive Compatibility

Buprenorphine HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Bupivacaine HCl AST 3 g RC 180 mg a No loss of either drug in 30 days at 18°C 1932 C

Floxacillin sodium BE 20 g 75 mg W Thick haze forms in 24 hr and precipitate forms 
in 47 hr at 30°C. No change at 15°C

1479 I

Furosemide HO 1 g 75 mg W Haze for 6 hr at 30°C. No change at 15°C 1479 I

Glycopyrrolate with  
haloperidol lactate

 
ON

25 mg  
104 mg

RKC 84 mg NSa Visually compatible with less than 10% loss of 
any drug in 30 days at 4 and 25°C in the dark

2436 C

Haloperidol lactate with 
glycopyrrolate

 
ON

104 mg  
25 mg

RKC 84 mg NSa Visually compatible with less than 10% loss of 
any drug in 30 days at 4 and 25°C in the dark

2436 C

a Tested in PVC containers.
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Drugs in Syringe Compatibility

Buprenorphine HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Atropine sulfate Physically and chemically compatible 4 C

Diazepam Incompatible 4 I

Diphenhydramine HCl Physically and chemically compatible 4 C

Droperidol Physically and chemically compatible 4 C

Glycopyrrolate with 
haloperidol lactate

 
ON

1.2 mg  
5 mg

RKC 4 mg Diluted to 48 mL with NS. Visually compatible with less than 
10% loss of any drug in 30 days at 4 and 25°C in the dark

2436 C

Haloperidol lactate with 
glycopyrrolate

 
ON

5 mg  
1.2 mg

RKC 4 mg Diluted to 48 mL with NS. Visually compatible with less 
than 10% loss of any drug in 30 days at 4 and 25°C in the 
dark

2436 C

Heparin sodium 2500 units/1 mL BM 300 mg/1 mL Visually compatible for at least 5 min 1053 C

Hydroxyzine HCl Physically and chemically compatible 4 C

Lorazepam Incompatible 4 I

Midazolam HCl RC 5 mg/1 mL NE 0.3 mg/1 mL Physically compatible for 4 hr at 25°C 1145 C

Promethazine HCl Physically and chemically compatible 4 C

Scopolamine HBr Physically and chemically compatible 4 C

Y-Site Injection Compatibility (1:1 Mixture)

Buprenorphine HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL HOS, BED 0.3 mg/mL Physically compatible with less than 10% 
acetaminophen loss over 4 hr at room 
temperature

2841, 2844 C

Allopurinol sodium BW 3 mg/mLb RKC 0.04 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa RKC 0.04 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Aztreonam SQ 40 mg/mLa RKC 0.04 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa RKC 0.04 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cladribine ORT 0.015b  and 0.5c  
mg/mL

RKC 0.04 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Docetaxel RPR 0.9 mg/mLa RKC 0.04 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Doxorubicin HCl liposomal SEQ 0.4 mg/mLa RKC 0.04 mg/mLa Partial loss of measured natural turbidity 2087 I

Etoposide phosphate BR 5 mg/mLa RKC 0.04 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Filgrastim AMG 30 mcg/mLa RKC 0.04 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Gemcitabine HCl LI 10 mg/mLb RKC 0.04 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa RKC 0.04 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Linezolid PHU 2 mg/mL RKC 0.04 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Melphalan HCl BW 0.1 mg/mLb RKC 0.04 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Oxaliplatin SS 0.5 mg/mLa RKC 0.04 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Pemetrexed disodium LI 20 mg/mLb RKB 0.04 mg/mLa Physically compatible for 4 hr at 23°C 2564 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Piperacillin sodium–tazo-
bactam sodium

LEf 40 mg/mLa g RKC 0.04 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Propofol ZENh 10 mg/mL RKC 0.04 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

RKC 0.04 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Teniposide BR 0.1 mg/mLa RKC 0.04 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMd 1 mg/mLa RKC 0.04 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226e RKC 0.04 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TPN #212 to #215e RKC 0.04 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Vinorelbine tartrate BW 1 mg/mLb RKC 0.04 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

d Lyophilized formulation tested.

e Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

f Test performed using the formulation WITHOUT edetate disodium.

g Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

h Test performed using the formulation WITH edetate disodium.

Selected Revisions January 31, 2020. © Copyright, October 1990. 
American Society of Health-System Pharmacists, Inc.
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Busulfan
AHFS 10:00

Products
Busulfan is available as a 6-mg/mL concentrate for injection; 
busulfan is dissolved in a vehicle composed of 33% (v/v) N, 
N-dimethylacetamide (DMA) (approximately 309 mg DMA per 
mL of busulfan solution) and 67% (v/v) polyethylene glycol 
400.2982 3047 The concentrate for injection is packaged in 10-mL 
single-dose vials and must be diluted for administration.2982 

pH
Busulfan diluted for infusion to a concentration of approxi-
mately 0.5 mg/mL with sodium chloride 0.9% or dextrose 5% 
has a pH of 3.4 to 3.9, depending on which solution is used.2982 

Trade Name(s)
Busulfex

Administration
Busulfan concentrate for injection must be diluted prior to 
administration.2982 Sodium chloride 0.9% and dextrose 5% are 
both recommended diluents for dilution of busulfan concen-
trate for injection.2982 The volume of infusion solution used for 
dilution should be 10 times the volume of the busulfan concen-
trate for injection dose to ensure that the final concentration is 
approximately 0.5 mg/mL.2982 

Busulfan admixtures should be administered intravenously 
through a central venous catheter as a 2-hour infusion.2982 
More rapid infusion has not been tested and is not recom-
mended.2982 An infusion pump should be used to control the 
flow rate.2982 The central venous catheter should be flushed 
before and after busulfan administration with approximately 5 
mL of sodium chloride 0.9% or dextrose 5%.2982 The manufac-
turer states that an administration set with a minimal residual 
volume (2 to 5 mL) should be used for busulfan administra-
tion.2982 

As with other toxic drugs, caution should be exercised in the 
handling and preparation of busulfan, and applicable special 
handling and disposal procedures should be followed.2982 Appro-
priate gloves should be worn during preparation; accidental 
skin exposure may result in skin reactions.2982 The busulfan is 
added into an intravenous solution bag that already contains 
the appropriate amount of sodium chloride 0.9% or dextrose 
5%.2982 The drug should always be added to the diluent, not the 
diluent to the drug.2982 The solution should be mixed thoroughly 

by inverting the bag several times.2982 Other diluents should not 
be used.2982 

Busulfan (Pierre Fabre) 6 mg/mL was found to be incompat-
ible with the silicone SmartSite needle-free valve of the MFX 
2301E tubing set (CareFusion).2983 Slight turbidity was noted 
immediately on injection of the busulfan into the valve and 
persisted throughout the 5-hour study period.2983 

Polycarbonate syringes and filter needles should not be used 
with busulfan;2982 the manufacturer notes that a precipitate has 
been known to form when syringes composed of or containing 
polycarbonate are used to withdraw busulfan from the vial.3046 

Stability
Busulfan concentrate for injection is a clear, colorless solu-
tion.2982 Intact vials must be stored under refrigeration at 2 to 
8°C.2982 Solutions should be visually inspected for particulate 
matter and discoloration prior to administration; if particu-
late matter is observed in the vial, the concentrate for injection 
should not be used.2982 

 Administration of busulfan diluted for infusion in sodium chlo-
ride 0.9% or dextrose 5% should be completed within 8 hours 
when stored at 25°C.2982 Administration of busulfan diluted for 
infusion in sodium chloride 0.9% should be completed within 12 
hours when stored under refrigeration at 2 to 8°C.2982 

Busulfan (Pierre Fabre) 6 mg/mL did not support the growth 
of Staphylococcus aureus and Candida albicans within 2 hours 
at room temperature.2740 Busulfan 0.5 mg/mL in sodium chlo-
ride 0.9% did not support the growth of Staphylococcus aureus, 
Enterococcus faecium, or Pseudomonas aeruginosa with loss of 
viability over 24 to 48 hours at room temperature but had no 
effect on the growth of Candida albicans.2740 Diluted solutions 
should be stored under refrigeration whenever possible, and the 
potential for microbiological growth should be considered when 
assigning expiration periods.2740 

Syringes
Busulfan (Pierre Fabre) 0.54 mg/mL in 0.9% sodium chloride 
stored in 50-mL polypropylene syringes (Becton Dickinson) 
fitted with tip caps (Braun) and protected from light at 2 to 8°C 
or 23 to 27°C was visually compatible and demonstrated less 
than 10% loss in 30 or 12 hours, respectively.3399 White crystals 
were detected on the surface of the syringes after 33 hours at 
2 to 8°C.3399 

DOI: 10.37573/9781585286850.061
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Compatibility Information
Solution Compatibility

Busulfan

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BAa, MGb 0.5 g Physically compatible. Under 10% loss in 8 hr at 23°C but over 
20% loss in 24 hr

2183 Ic 

Dextrose 5% BAa, MGb 0.1 g Physically compatible. Under 10% loss in 4 hr at 23°C but 19% 
loss in 8 hr

2183 Ic 

Dextrose 5% OTS 500 mg Complete administration within 8 hr after dilution if stored at 
25°C

2982 C

Sodium chloride 0.9% BAa, MGb 0.5 g Physically compatible. Under 10% loss in 8 hr at 23°C but over 
20% loss in 24 hr

2183 Ic 

Sodium chloride 0.9% BAa, MGb 0.1 g Physically compatible. Under 10% loss in 4 hr at 23°C but 13% 
loss in 8 hr

2183 Ic 

Sodium chloride 0.9% d ORP 0.5 g Precipitation in about 19 hr at 4°C. Substantial busulfan loss 
from precipitation

2739 I

Sodium chloride 0.9% e ORP 0.5 g Precipitation appears when frozen. Precipitation in about 19 hr 
at 4°C. Substantial busulfan loss from precipitation

2739 I

Sodium chloride 0.9% d e ORP 0.5 g Physically stable for 19 to 36 hr at 13 to 15°C. Under 10% loss 
until precipitation

2739 ?

Sodium chloride 0.9% b PRF 0.24 g 10% loss in 8 hr at 25°C. 12% loss in 24 hr at 4°C 2785 Ic 

Sodium chloride 0.9% b PRF 0.12 g 10% loss in 12 hr at 25°C and 4°C 2785 Ic 

Sodium chloride 0.9% OTS 500 mg Complete administration within 8 hr after dilution if stored at 
25°C or 12 hr if stored at 2 to 8°C

2982 C

Sodium chloride 0.9% SBf PRF 540 mg Visually compatible with less than 10% loss in 3 hr at 23 to 27°C 
or 9 hr at 2 to 8°C; however, variability observed among 3 lots 
and between different container sizes

3399 ?

a Tested in PVC containers.

b Tested in polyolefin containers.

c Incompatible by conventional standards but may be used in shorter periods of time.

d Tested in Freeflex polypropylene bags.

e Tested in glass containers.

f Tested in polypropylene containers.

Selected Revisions June 6, 2018. © Copyright, October 2000. 
American Society of Health-System Pharmacists, Inc.
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Butorphanol Tartrate
AHFS 28:08.12

Products
Butorphanol tartrate is available in concentrations of 1 mg/mL 
(in 1-mL vials) and 2 mg/mL (in 1- and 2-mL single-use vials and 
10-mL multidose [preserved] vials).2904 2905 

Each mL of solution also contains citric acid 3.3 mg, sodium 
citrate 7.29 mg (equivalent to sodium citrate anhydrous 6.4 
mg),2904  and sodium chloride 6.4 mg.2904 2905  Also present in 
the multidose vials is 0.1 mg/mL of benzethonium chloride as a 
preservative.2904 

pH
From 3 to 5.5.2904 

Administration
Butorphanol tartrate may be administered by intramuscular or 
intravenous injection.2904 2905 

Stability
Butorphanol tartrate injection should be stored at controlled 
room temperature and retained in the original carton to protect 
from light.2904 2905 

Central Venous Catheter
Butorphanol tartrate (Apothecon) 0.04 mg/mL in dextrose 
5% was found to be compatible with the ARROWg+ard Blue 
Plus (Arrow International) chlorhexidine-bearing triple-lumen 
central catheter. Essentially complete delivery of the drug was 
found with little or no drug loss occurring. Furthermore, chlor-
hexidine delivered from the catheter remained at trace amounts 
with no substantial increase due to the delivery of the drug 
through the catheter.2335 

Compatibility Information
Additive Compatibility

Butorphanol tartrate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Droperidol XU 50 mg HE 80 mg NSa Physically compatible with less than 2% loss of either 
drug in 15 days at 4 and 25°C protected from light

2908 C

Granisetron HCl NIN 30 and 60 mg HE 80 mg NSb Physically compatible with little to no loss of either 
drug in 14 days at 4°C protected from light or 48 hr at 
25°C in room light

3120 C

Granisetron HCl NIN 30 and 60 mg HE 80 mg NSc Physically compatible with little to no loss of either 
drug in 14 days at 4°C protected from light or 48 hr at 
25°C in room light

3120 C

Ketamine HCl QI 1, 2, 4 g HE 50 mg NSb Physically compatible with little to no loss of either 
drug in 15 days at 4, 25, and 37°C in the dark

3119 C

Ketamine HCl QI 1, 2, 4 g HE 100 mg NSb Physically compatible with little to no loss of either 
drug in 15 days at 4, 25, and 37°C in the dark

3119 C

Ketamine HCl QI 1, 2, 4 g HE 150 mg NSb Physically compatible with little to no loss of either 
drug in 15 days at 4, 25, and 37°C in the dark

3119 C

Tropisetron HCl COM 50 mg HE 80 mg NSb Physically compatible with little to no loss of either 
drug in 14 days at 4 and 25°C in the dark

3121 C

Tropisetron HCl COM 50 mg HE 80 mg NSc Physically compatible with little to no loss of either 
drug in 14 days at 4 and 25°C in the dark

3121 C

a Tested in PVC and glass containers.

b Tested in polyolefin containers.

c Tested in glass containers.

DOI: 10.37573/9781585286850.062
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Drugs in Syringe Compatibility

Butorphanol tartrate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Atropine sulfate ST 0.4 mg/1 mL BR 4 mg/2 mL Physically compatible for 30 min at room 
temperature

566 C

Chlorpromazine HCl MB 25 mg/1 mL BR 4 mg/2 mL Physically compatible for 30 min at room 
temperature

566 C

Dimenhydrinate HR 50 mg/1 mL BR 4 mg/2 mL Gas evolves 761 I

Diphenhydramine HCl PD 50 mg/1 mL BR 4 mg/2 mL Physically compatible for 30 min at room 
temperature

566 C

Droperidol MN 5 mg/2 mL BR 4 mg/2 mL Physically compatible for 30 min at room 
temperature

566 C

Fentanyl citrate MN 0.1 mg/2 mL BR 4 mg/2 mL Physically compatible for 30 min at room 
temperature

566 C

Hydroxyzine HCl PF 50 mg/1 mL BR 2 mg/1 mL Physically compatible 771 C

Hydroxyzine HCl PF 100 mg/2 mL BR 1 mg/1 mL Physically compatible 771 C

Meperidine HCl WI 50 mg/1 mL BR 4 mg/2 mL Physically compatible for 30 min at room 
temperature

566 C

Methotrimeprazine HCl 25 mg/1 mL BR 4 mg/2 mL Physically compatible for 30 min at room 
temperature

566 C

Metoclopramide HCl NO 10 mg/2 mL BR 4 mg/2 mL Physically compatible for 30 min at room 
temperature

566 C

Midazolam HCl RC 5 mg/1 mL BR 2 mg/1 mL Physically compatible for 4 hr at 25°C 1145 C

Morphine sulfate AH 15 mg/1 mL BR 4 mg/2 mL Physically compatible for 30 min at room 
temperature

566 C

Pentazocine lactate WI 30 mg/1 mL BR 4 mg/2 mL Physically compatible for 30 min at room 
temperature

566 C

Pentobarbital sodium AB 50 mg/1 mL BR 4 mg/2 mL Precipitates immediately 761 I

Prochlorperazine 
edisylate

MB 5 mg/1 mL BR 4 mg/2 mL Physically compatible for 30 min at room 
temperature

566 C

Promethazine HCl WY 25 mg/1 mL BR 4 mg/2 mL Physically compatible for 30 min at room 
temperature

566 C

Scopolamine HBr ST 0.4 mg/1 mL BR 4 mg/2 mL Physically compatible for 30 min at room 
temperature

566 C

Y-Site Injection Compatibility (1:1 Mixture)

Butorphanol tartrate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL APO, 
BED

2 mg/mL Physically compatible with less than 10% 
acetaminophen loss over 4 hr at room 
temperature

2841, 2844 C

Allopurinol sodium BW 3 mg/mLb BR 0.04 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa BR 0.04 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Aztreonam SQ 40 mg/mLa BMS 0.04 mg/mLa Physically compatible for 4 hr at 23°C 1758 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Bivalirudin TMC 5 mg/mLa APO 40 mcg/mLa Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetrasodium TMC 1 mg/mLb 40 mcg/mLb Physically compatible for 4 hr 3243 C

Cangrelor tetrasodium TMC 1 mg/mLb 2 mg/mL Gross white turbid precipitate forms imme-
diately

3243 I

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa APC 0.04 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cladribine ORT 0.015b  and 0.5c  
mg/mL

APC 0.04 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Dexmedetomidine HCl AB 4 mcg/mLb APO 40 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Docetaxel RPR 0.9 mg/mLa APC 0.04 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Doxorubicin HCl liposomal SEQ 0.4 mg/mLa APC 0.04 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Enalaprilat MSD 0.05 mg/mLb BR 0.4 mg/mLa Physically compatible for 24 hr at room 
temperature under fluorescent light

1355 C

Esmolol HCl DCC 10 mg/mLa BR 0.04 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Etoposide phosphate BR 5 mg/mLa APC 0.04 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Fenoldopam mesylate AB 80 mcg/mLb APO 40 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Filgrastim AMG 30 mcg/mLa BR 0.04 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fludarabine phosphate BX 1 mg/mLa BR 0.04 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Gemcitabine HCl LI 10 mg/mLb APC 0.04 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa APC 0.04 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Hetastarch in lactated 
electrolyte

AB 6% APC 0.04 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Labetalol HCl SC 1 mg/mLa BR 0.04 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Linezolid PHU 2 mg/mL APC 0.04 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Melphalan HCl BW 0.1 mg/mLb BR 0.04 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Midazolam HCl RC f BR f Crystalline midazolam precipitate forms 2144 I

Nicardipine HCl DCC 0.1 mg/mLa BR 0.4 mg/mLa Visually compatible for 24 hr at room 
temperature

235 C

Oxaliplatin SS 0.5 mg/mLa APO 0.04 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Paclitaxel NCI 1.2 mg/mLa BR 0.04 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Pemetrexed disodium LI 20 mg/mLb BMS 0.04 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Piperacillin sodium– 
tazobactam sodium

LEg 40 mg/mLa h BR 0.04 mg/mLa Physically compatible for 4 hr at 23°C 1688 C

Propofol ZENi 10 mg/mL APC 0.04 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

APC 0.04 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb BR 0.04 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Teniposide BR 0.1 mg/mLa BR 0.04 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Thiotepa IMMd 1 mg/mLa APC 0.04 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226e APC 0.04 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TPN #212 to #215e APC 0.04 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Vinorelbine tartrate BW 1 mg/mLb BR 0.04 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

d Lyophilized formulation tested.

e Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

f Concentration unspecified.

g Test performed using the formulation WITHOUT edetate disodium.

h Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

i Test performed using the formulation WITH edetate disodium.

Selected Revisions January 31, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Caffeine Citrate
AHFS 28:20.32

Products
Caffeine citrate is available as a 20-mg/mL solution in 3-mL 
(60-mg) vials. Each mL provides caffeine base 10 mg/mL with 
citric acid monohydrate 5 mg and sodium citrate dihydrate  
8.3 mg/mL in water for injection.1(5/08) 

pH
The pH is adjusted to 4.7.1(5/08) 

Trade Name(s)
Cafcit

Administration
Caffeine citrate injection is administered slowly intravenously 
using a syringe pump over 30 minutes as a loading dose and over 
10 minutes as a maintenance dose.1(5/08) 4 

Stability
Intact vials of the clear, colorless injection should be stored 
at room temperature. The injection contains no antibacterial 
preservative and unused portions should be discarded.1(5/08) 

Syringes
Caffeine (salt form unspecified) 10 mg/mL was repackaged 
in glass and plastic syringes (Becton Dickinson) and stored at 
room temperature and 4°C. Less than 4% loss occurred over 60 
days.139 

Compatibility Information
Solution Compatibility

Caffeine citrate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% 10 g Physically compatible and chemically stable for 24 hr at 
room temperature

1(5/08) C

Dextrose 5% in sodium chloride 
0.225%

5 g Physically compatible and chemically stable for 24 hr at 
room temperature

193, 483 C

Dextrose 5% in sodium chloride 
0.225%

a 5 g Physically compatible and chemically stable for 24 hr at 
room temperature

193, 483 C

a Tested with potassium chloride 20 mEq/L.

Drugs in Syringe Compatibility

Caffeine citrate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Acyclovir sodium BW 50 mg/1 mL 20 mg/1 mL Precipitates immediately 2440 I

Alprostadil UP 0.5 mg/1 mL 20 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Amikacin sulfate BED 250 mg/1 mL 20 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Aminophylline AB 25 mg/1 mL 20 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Calcium gluconate 100 mg/1 mL 20 mg/1 mL Physically compatible and chemically stable for 24 hr at 
room temperature

1(5/08) C

Cefotaxime sodium HO 200 mg/1 mL 20 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Clindamycin phos-
phate

UP 150 mg/1 mL 20 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

DOI: 10.37573/9781585286850.063
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Dexamethasone 
sodium phosphate

ES 4 mg/1 mL 20 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Dimenhydrinate 10 mg/1 mL 10 mg/1 mL Clear solution 2569 C

Dobutamine HCl GNS 12.5 mg/1 mL 20 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Dopamine HCl SO 80 mg/1 mL 20 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Epinephrine HCl IMS 0.1 mg/1 mL 20 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Fentanyl citrate ES 50 mcg/1 mL 20 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Furosemide AST 10 mg/1 mL 20 mg/1 mL Precipitates immediately 2440 I

Gentamicin sulfate ES 10 mg/1 mL 20 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Heparin sodium AB 10 units/1 mL 20 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Isoproterenol HCl SW 0.2 mg/1 mL 20 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Lidocaine HCl AB 1%, 1 mL 20 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Lorazepam SW 2 mg/1 mL 20 mg/1 mL Haze forms immediately becoming two layers over time 2440 I

Metoclopramide HCl ES 5 mg/1 mL 20 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Morphine sulfate SW 4 mg/1 mL 20 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Nitroglycerin SO 5 mg/1 mL 20 mg/1 mL White precipitate forms immediately becoming two 
layers over time

2440 I

Oxacillin sodium APC 50 mg/1 mL 20 mg/1 mL White precipitate forms immediately becoming two 
layers over time

2440 I

Pancuronium bromide GNS 1 mg/1 mL 20 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Pantoprazole sodium a 4 mg/1 mL 10 mg/1 mL Precipitates 2574 I

Phenobarbital sodium ES 130 mg/1 mL 20 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Phenylephrine HCl ES 10 mg/1 mL 20 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Sodium bicarbonate AST 4.2%, 1 mL 20 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Sodium nitroprusside ES 25 mg/1 mL 20 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Vancomycin HCl LI 50 mg/1 mL 20 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Caffeine citrate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Blinatumomab AMG 0.125 and 0.375 
mcg/mLb 

CPR 25 mg/mL Visually compatible for 12 hr at room temperature 3405, 
3417 

C

Dopamine HCl 0.6 mg/mLa 20 mg/mL Compatible and stable for 24 hr at room temperature 1(5/08) C

Doxapram HCl RB 2 mg/mLa BI 20 mg/mL Visually compatible for 4 hr at 23°C 2470 C

Fentanyl citrate 10 mcg/mLa 20 mg/mL Compatible and stable for 24 hr at room temperature 1(5/08) C

Heparin sodium 1 unit/mLa 20 mg/mL Compatible and stable for 24 hr at room temperature 1(5/08) C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ibuprofen lysinate OVA 10 mg/mL MJ 20 mg/mL Measured turbidity increased immediately and solution 
became milky white and opaque with a white precipitate

3541 I

Levofloxacin OMN 5 mg/mLa 5 mg/mL Visually compatible for 4 hr at 24°C 2233 C

Meropenem 50 mg/mL SGT 20 mg/mL Physically compatible for 4 hr at room temperature 3538 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

Selected Revisions September 10, 2020. © Copyright, October 
2004. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Calcitriol
AHFS 88:16

Products
Calcitriol is available as 1 mL of solution in ampuls. Each mL 
of the Calcijex (Abbott) aqueous solution contains calcitriol 1 
mcg, polysorbate 20 4 mg, sodium ascorbate 2.5 mg, and hydro-
chloric acid and/or sodium hydroxide to adjust pH.1(11/07) 

Calcitriol injection (American Regent) utilizes a different 
formulation. Each mL of solution contains calcitriol 1 mcg, poly-
sorbate 20 4 mg, sodium ascorbate 10 mg, sodium chloride 1.5 
mg, dibasic sodium phosphate anhydrous 7.6 mg, monobasic 
sodium phosphate monohydrate 1.8 mg, and edetate disodium 
dihydrate.1(11/07) 

pH
The Calcijex (Abbott) injection has a target pH of 6.5 with a 
range of 5.9 to 7.0. Calcitriol injection (American Regent) has a 
pH in the range of 6.7 to 7.7.1(11/07) 

Tonicity
The injection is an isotonic solution.1(11/07) 

Trade Name(s)
Calcijex

Administration
Calcitriol is given by intravenous injection. For patients under-
going hemodialysis, it may be administered by rapid intravenous 
injection through the catheter after a period of hemodialysis.4 

Stability
Calcitriol injection is a clear, colorless to yellow solution. It 
should be stored at controlled room temperature and protected 
from light.1(11/07) 4 Freezing and excessive heat should be avoided, 

although brief exposure to temperatures up to 40°C does not 
adversely affect the injection.4 

The product does not contain a preservative, and the manu-
facturers recommend discarding any unused solution.1(11/07) 4 

Syringes
Calcitriol (Abbott) 1 and 2 mcg/mL undiluted and 0.5 mcg/
mL diluted in dextrose 5%, sodium chloride 0.9%, and water 
for injection was evaluated for stability. It was stored in 1-mL 
polypropylene tuberculin syringes (Becton Dickinson) for eight 
hours at room temperature while exposed to normal room light. 
Little or no loss occurred during the study period.1662 

Sorption
The sorption potential of calcitriol (Abbott) to PVC bags and 
administration sets and to polypropylene syringes was eval-
uated by determining the apparent calcitriol polymer–water 
partition coefficients. The mean apparent partition coefficient 
was 66 times greater for PVC than polypropylene. In this test, 
50% of the calcitriol was lost to PVC within two hours while 
approximately 4% was lost to polypropylene in 20 days.1662 

Similar results were reported for calcitriol 1.5 mcg in 2000 
mL of Dianeal PD-2, Midpeliq 250, and Peritoliq 250 in polyvinyl 
chloride peritoneal dialysis solution bags. Losses of up to 75% 
occurred in 72 hours due to sorption to the container material. 
However, the same combinations in polypropylene and glass 
containers exhibited only about 10 to 20% loss in 72 hours.2695 

Peritoneal Dialysis Solutions
Calcitriol (Abbott) in concentrations of 0.5 to 2 mcg/L in Dianeal 
(Baxter) with dextrose 1.5 and 4.5% and in Inpersol (Abbott) 
with dextrose 1.5% lost about 50% in two hours and about 75% 
in 20 hours due to sorption to the plastic bag.502 

DOI: 10.37573/9781585286850.064

Selected Revisions October 1, 2012. © Copyright, October 1994. 
American Society of Health-System Pharmacists, Inc.
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Calcium Chloride
AHFS 40:12

Products
Calcium chloride is available in 10-mL single-dose vials and 
prefilled syringes containing 1 g of calcium chloride (dihydrate), 
providing 13.6 mEq (270 mg) of calcium and 13.6 mEq of chlo-
ride in water for injection. The pH may have been adjusted with 
hydrochloric acid and/or calcium hydroxide.1(5/06) 4 

pH
From 5.5 to 7.5 diluted in water to a 5% concentration.1(5/06) 4 

Osmolarity
The 10% injection is labeled as having an osmolarity of 2.04 
mOsm/mL.1(5/06) 

Osmolality
The osmolality of a calcium chloride 10% solution was deter-
mined by osmometer to be 1765 mOsm/kg.1233 

Administration
Calcium chloride is administered by direct intravenous injec-
tion or by continuous or intermittent intravenous infusion. 

Intravenous administration should be performed slowly at a 
rate not exceeding 0.7 to 1.8 mEq/min. The drug may also be 
injected into the ventricular cavity in cardiac resuscitation. It 
must not be injected into the myocardium. Severe necrosis 
and sloughing may result if calcium chloride is injected intra-
muscularly or subcutaneously or leaks into the perivascular 
tissue.1(5/06) 4 

Stability
The injection is clear and colorless. Intact vials should be 
stored at controlled room temperature. The single-use vials 
do not contain a preservative; the manufacturer recommends 
discarding any unused solution.1(5/06) 

Calcium chloride injection under simulated summer condi-
tions in paramedic vehicles was exposed to temperatures 
ranging from 26 to 38°C over 4 weeks. Analysis found no loss of 
the drug under these conditions.2562 

DOI: 10.37573/9781585286850.065

Compatibility Information
Additive Compatibility

Calcium chloride

Test Drug Test Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g UP 1 g D5LR, D5R, 
D5S, D5W, 
D10W, LR, 
NS, R, SL

Physically compatible and both stable 
for 24 hr at 25°C

294 C

Amphotericin B 200 mg BP 4 g D5W Haze develops over 3 hr 26 I

Ascorbic acid UP 500 mg UP 1 g D5W Physically compatible 15 C

Ceftriaxone sodium Incompatible. Precipitate may form in 
calcium-containing solutions

2222, 2731, 
2784 

I

Chloramphenicol 
sodium succinate

PD 10 g UP 1 g D5W Physically compatible 15 C

Dobutamine HCl LI 182 mg UP 9 g NS Physically compatible for 20 hr. Haze 
forms at 24 hr

552 I

Dobutamine HCl LI 1 g ES 2 g D5W, NS Deeply pink in 24 hr at 25°C 789 I

Dobutamine HCl LI 1 g ES 50 g D5W, NS Physically compatible for 24 hr at 21°C 812 C

Dopamine HCl AS 800 mg UP D5W No dopamine loss in 24 hr at 25°C 312 C

Fat emulsion,  
intravenous

CU 10% 1 g Immediate flocculation with visually 
apparent layer in 2 hr at room tempera-
ture

656 I
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Test Drug Test Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Fat emulsion,  
intravenous

CU 10% 500 mg Flocculation within 4 hr at room 
temperature

656 I

Fat emulsion,  
intravenous

VT 10% DB 1 g Coalescence and creaming in 8 hr at 8 
and 25°C

825 I

Fat emulsion,  
intravenous

KV 10% 10 and 20 
mEq

Immediate flocculation, aggregation, 
and creaming

1018 I

Hydrocortisone 
sodium succinate

UP 500 mg UP 1 g D5W Physically compatible 15 C

Isoproterenol HCl WI 4 mg UP 1 g Physically compatible 59 C

Lidocaine HCl AST 2 g UP 1 g Physically compatible 24 C

Magnesium sulfate DB 10 to 50 g DB 4 to 20 g D5W, NS Visible precipitate or microprecipitate 
forms at room temperature

2597 I

Magnesium sulfate DB 4 g DB 2 g D5W, NS No visible precipitate. Microscopic 
examination was inconclusive

2597 ?

Magnesium sulfate DB 2.5 g DB 2 g TPN #266a No visible precipitate or microprecipi-
tate in 24 hr at room temperature

2597 C

Norepinephrine  
bitartrate

WI 8 mg UP 1 g D5W, D10W, 
D2.5½S, 
D2.5S, D5¼S, 
D5½S, D5S, 
D10S, NS, ½S

Physically compatible 77 C

Penicillin G potassium SQ 20 million 
units

UP 1 g D5W Physically compatible 15 C

Penicillin G sodium UP 20 million 
units

UP 1 g D5W Physically compatible 15 C

Pentobarbital sodium AB 1 g UP 1 g D5W Physically compatible 15 C

Phenobarbital 
sodium

WI 200 mg UP 1 g D5W Physically compatible 15 C

Potassium phos-
phates

Compatibility dependent on solubility 
and concentration and is not entirely 
predictable. See the monograph discus-
sion under Additional Compatibility 
Information

1777, 2803 ?

Sodium bicarbonate AB UP D5W Conditionally compatible depending on 
concentrations

15 ?

Sodium bicarbonate AB 2.4 mEqb 1 g D5W Physically compatible for 24 hr 772 C

Sodium phosphates Compatibility dependent on solubility 
and concentration and is not entirely 
predictable. See the monograph discus-
sion under Additional Compatibility 
Information

1777, 2803 ?

Verapamil HCl KN 80 mg ES 2 g D5W, NS Physically compatible for 24 hr 764 C

a Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

b One vial of Neut added to a liter of admixture.

Additive Compatibility (Cont.)
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Drugs in Syringe Compatibility

Calcium chloride

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Milrinone lactate STR 5.25 mg/5.25 mL AB 3 g/30 mL Physically compatible. No milrinone loss in  
20 min at 23°C

1410 C

Pantoprazole sodium a 4 mg/1 mL 100 mg/1 mL Precipitates 2574 I

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Calcium chloride

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amiodarone HCl WY 6 mg/mLa APP 10 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Amiodarone HCl WY 6 mg/mLa APP 100 mg/mL Visually compatible for 24 hr at 22°C 2352 C

Ceftaroline fosamil FOR 2.22 mg/mLa b e AMR 40 mg/mLa b e Physically compatible for 4 hr at 23°C 2826 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLc f HOS 20 mg/mLc Physically compatible for 2 hr 3262 C

Cloxacillin sodium SMX 100 mg/mL HOS 100 mg/mL Physically compatible for up to 4 hr at room 
temperature

3245 C

Dobutamine HCl LI 4 mg/mLc AB 4 mg/mLc Physically compatible for 3 hr 1316 C

Doxapram HCl RB 2 mg/mLa APP 100 mg/mL Visually compatible for 4 hr at 23°C 2470 C

Epinephrine HCl ES 0.032 mg/mLc AB 4 mg/mLc Physically compatible for 3 hr 1316 C

Eravacycline dihydro-
chloride

TET 0.6 mg/mLb HOS 20 mg/mLb Physically compatible for 2 hr at room tempera-
ture

3532 C

Esmolol HCl DCC 10 mg/mLa AB 20 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Hydroxyethyl starch 
130/0.4 in sodium 
chloride 0.9%

FRK 6% HOS 20, 40, 80 mg/
mLa 

Visually compatible for 24 hr at room tempera-
ture

2770 C

Isavuconazonium 
sulfate

ASP 1.5 mg/mLc HOS, 
AMP

20 mg/mLc Physically compatible for 2 hr 3263 C

Meropenem 50 mg/mL LIF 100 mg/mL Physically compatible for 4 hr at room tempera-
ture

3538 C

Meropenem–vabor-
bactam

TMC 8 mg/mLb g HOS 20 mg/mLb Precipitation and increase in measured turbidity 
within 30 min. pH increased by >3 units within 
3 hr

3380 I

Micafungin sodium ASP 1.5 mg/mLb AB 40 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Milrinone lactate SS 0.2 mg/mLa AMR 20 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Morphine sulfate WY 0.2 mg/mLc AB 4 mg/mLc Physically compatible for 3 hr 1316 C

Paclitaxel NCI 1.2 mg/mLa AST 20 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Plazomicin sulfate ACH 24 mg/mLc HOS 20 mg/mLc White particulates form within 1 hr; pH increased 
by >1 unit within 30 min

3432 I

Propofol ZENh 10 mg/mL AST 40 mg/mLa White precipitate forms in 1 hr 2066 I

Sodium bicarbonate AB 1 mEq/mL AB 4 mg/mLc Slight haze or precipitate in 1 hr 1316 I
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Sodium nitroprusside RC 0.3, 1.2, 3 mg/mLa AST 0.4 and 1.36 
mEq/mLd 

Visually compatible for 48 hr at 24°C protected 
from light

2357 C

Sodium nitroprusside RC 1.2 and 3 mg/mLa AST 0.8 mEq/mLd Visually compatible for 48 hr at 24°C protected 
from light

2357 C

Tedizolid phosphate CUB 0.8 mg/mLb HOS 20 mg/mLb Immediate precipitation and increase in 
measured turbidity

3244 I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Tested in dextrose 5% in sodium chloride 0.225%.

e Tested in Ringer’s injection, lactated.

f Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

g Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

h Test performed using the formulation WITH edetate disodium.

Additional Compatibility Information
Calcium and Phosphate
UNRECOGNIZED CALCIUM PHOSPHATE PRECIPITATION IN 
A 3-IN-1 PARENTERAL NUTRITION MIXTURE RESULTED IN 
PATIENT DEATH.

The potential for the formation of a calcium phosphate 
precipitate in parenteral nutrition solutions is well studied and 
documented,1771 1777 but the information is complex and difficult 
to apply to the clinical situation.1770 1772 1777 The incorporation of 
fat emulsion in 3-in-1 parenteral nutrition solutions obscures any 
precipitate that is present, which has led to substantial debate on 
the dangers associated with 3-in-1 parenteral nutrition mixtures 
and when or if the danger to the patient is warranted therapeu-
tically.1770 1771 1772 2031 2032 2033 2034 2035 2036 Because such precipitation 
may be life-threatening to patients,2037 2291 FDA issued a Safety 
Alert containing the following recommendations:1769 

 1. “The amounts of phosphorus and of calcium added to the 
admixture are critical. The solubility of the added calcium 
should be calculated from the volume at the time the calcium 
is added. It should not be based upon the final volume.

Some amino acid injections for TPN admixtures contain 
phosphate ions (as a phosphoric acid buffer). These phos-
phate ions and the volume at the time the phosphate is added 
should be considered when calculating the concentration of 
phosphate additives. Also, when adding calcium and phos-
phate to an admixture, the phosphate should be added first.

The line should be flushed between the addition of any 
potentially incompatible components.

 2. A lipid emulsion in a 3-in-1 admixture obscures the presence 
of a precipitate. Therefore, if a lipid emulsion is needed, either 
(1) use a 2-in-1 admixture with the lipid infused separately, or 
(2) if a 3-in-1 admixture is medically necessary, then add the 
calcium before the lipid emulsion and according to the recom-
mendations in number 1 above.

If the amount of calcium or phosphate which must be 
added is likely to cause a precipitate, some or all of the 
calcium should be administered separately. Such separate 
infusions must be properly diluted and slowly infused to 
avoid serious adverse events related to the calcium.

 3. When using an automated compounding device, the above 
steps should be considered when programming the device. In 
addition, automated compounders should be maintained and 
operated according to the manufacturer’s recommendations.

Any printout should be checked against the programmed 
admixture and weight of components.

 4. During the mixing process, pharmacists who mix paren-
teral nutrition admixtures should periodically agitate the 
admixture and check for precipitates. Medical or home care 
personnel who start and monitor these infusions should care-
fully inspect for the presence of precipitates both before and 
during infusion. Patients and care givers should be trained to 
visually inspect for signs of precipitation. They also should be 
advised to stop the infusion and seek medical assistance if 
precipitates are noted.

 5. A filter should be used when infusing either central or periph-
eral parenteral nutrition admixtures. At this time, data have 
not been submitted to document which size filter is most 
effective in trapping precipitates.

Standards of practice vary, but the following is suggested: 
a 1.2-μm air-eliminating filter for lipid-containing admixtures 
and a 0.22-μm air-eliminating filter for non-lipid-containing 
admixtures.

 6. Parenteral nutrition admixtures should be administered within 
the following time frames: if stored at room temperature, 
the infusion should be started within 24 hours after mixing; 
if stored at refrigerated temperatures, the infusion should 
be started within 24 hours of rewarming. Because warming 
parenteral nutrition admixtures may contribute to the forma-
tion of precipitates, once administration begins, care should 
be taken to avoid excessive warming of the admixture.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Persons administering home care parenteral nutrition 
admixtures may need to deviate from these time frames. 
Pharmacists who initially prepare these admixtures should 
check a reserve sample for precipitates over the duration and 
under the conditions of storage.

 7. If symptoms of acute respiratory distress, pulmonary emboli, 
or interstitial pneumonitis develop, the infusion should be 
stopped immediately and thoroughly checked for precipi-
tates. Appropriate medical interventions should be instituted. 
Home care personnel and patients should immediately seek 
medical assistance.”1769 

Calcium Phosphate Precipitation Fatalities
Fatal cases of paroxysmal respiratory failure in 2 previously 
healthy women receiving peripheral vein parenteral nutrition 
were reported. The patients experienced sudden cardiopul-
monary arrest consistent with pulmonary emboli. The authors 
used in vitro simulations and an animal model to conclude that 
unrecognized calcium phosphate precipitation in a 3-in-1 total 
nutrition admixture caused the fatalities. The precipitation 
resulted during compounding by introducing calcium and phos-
phate near to one another in the compounding sequence and 
prior to complete fluid addition. This resulted in a temporarily 
high concentration of the drugs and precipitation of calcium 
phosphate. Observation of the precipitate was obscured by the 
incorporation of 20% fat emulsion, intravenous, into the nutri-
tion mixture. No filter was used during infusion of the fatal 
nutrition admixtures.2037 

In a follow-up retrospective review, 5 patients were identi-
fied who had respiratory distress associated with the infusion of 
the 3-in-1 admixtures at around the same time. Four of these 5 
patients died, although the cause of death could be definitively 
determined for only 2.2291 

Calcium and Phosphate Conditional 
Compatibility
Calcium salts are conditionally compatible with phosphate in 
parenteral nutrition solutions. The incompatibility is dependent 
on a solubility and concentration phenomenon and is not entirely 
predictable. Precipitation may occur during compounding or at 
some time after compounding is completed.

NOTE: Some amino acid solutions inherently contain calcium 
and phosphate, which must be considered in any projection of 
compatibility.

A study determined the maximum concentrations of calcium 
(as chloride and gluconate) and phosphate (as sodium phos-
phates) that can be maintained without precipitation in a paren-
teral nutrition solution consisting of FreAmine II 4.25% and 
dextrose 25% for 24 hours at 30°C. It was noted that the amino 
acids in parenteral nutrition solutions form soluble complexes 
with calcium and phosphate, reducing the available free calcium 
and phosphate that can form insoluble precipitates. The concen-
tration of calcium available for precipitation is greater with the 
chloride salt compared to the gluconate salt, at least in part 

because of differences in dissociation characteristics. Conse-
quently, a greater concentration of calcium gluconate than 
calcium chloride can be mixed with sodium phosphate.608 

In addition to the concentrations of phosphate and calcium 
and the salt form of the calcium, the concentration of amino acids 
and the time and temperature of storage altered the formation of 
calcium phosphate in parenteral nutrition solutions. As the tempera-
ture was increased, the incidence of precipitate formation also 
increased. This finding was attributed, at least in part, to a greater 
degree of dissociation of the calcium and phosphate complexes and 
the decreased solubility of calcium phosphate. Therefore, a solution 
possibly may be stored at 4°C with no precipitation, but on warming 
to room temperature a precipitate will form over time.608 

The maximum allowable concentrations of calcium and phos-
phate in a 3-in-1 parenteral nutrition mixture for children (TNA 
#192 in Appendix) were reported. Added calcium was varied 
from 1.5 to 150 mmol/L, and added phosphate was varied from 
21 to 300 mmol/L. These mixtures were stable for 48 hours at 
22 and 37°C as long as the pH was not greater than 5.7, the 
calcium concentration was below 16 mmol/L, the phosphate 
concentration was below 52 mmol/L, and the product of the 
calcium and phosphate concentrations was below 250 mmol2/L2  
(mmol squared per liter squared).1773 

The presence of magnesium in solutions may also influence 
the reaction between calcium and phosphate, including the 
nature and extent of precipitation.158 159 

The interaction of calcium and phosphate in parenteral nutri-
tion solutions is a complex phenomenon. Various factors play 
a role in the solubility or precipitation of a given combination, 
including:608 609 1042 1063 1210 1234 1427 2778 

 1. Concentration of calcium
 2. Salt form of calcium
 3. Concentration of phosphate
 4. Concentration of amino acids
 5. Amino acids composition
 6. Concentration of dextrose
 7. Temperature of solution
 8. pH of solution
 9. Presence of other additives
 10. Order of mixing

Enhanced precipitate formation would be expected from 
such factors as high concentrations of calcium and phosphate, 
increases in solution pH, decreases in amino acid concentrations, 
increases in temperature, addition of calcium before phosphate, 
lengthy standing times or slow infusion rates, and use of calcium 
as the chloride salt.854 

Even if precipitation does not occur in the container, it has 
been reported that crystallization of calcium phosphate may 
occur in a Silastic infusion pump chamber or tubing if the rate 
of administration is slow, as for premature infants. Water vapor 
may be transmitted outward and be replaced by air rapidly 
enough to produce supersaturation.202 Several other cases of 
catheter occlusion have been reported.610 1427 1428 1429 
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Calcium Gluconate
AHFS 40:12

Products
Calcium gluconate is available in 10- and 50-mL single-dose 
(preservative-free) vials and 100-mL pharmacy bulk packages 
as a 10% solution.3289 Each mL contains 100 mg of calcium 
gluconate (equivalent to 94 mg of calcium gluconate with 4.5 
mg of calcium saccharate tetrahydrate) and hydrochloric acid 
and/or sodium hydroxide for pH adjustment in water for injec-
tion, providing 9.3 mg (0.465 mEq) of elemental calcium.3289 
Aluminum also is present.3289 

For direct intravenous injection, the calcium gluconate dose 
should be diluted in dextrose 5% or sodium chloride 0.9% to 
a concentration of 10 to 50 mg/mL.3289 For continuous intrave-
nous infusion, the calcium gluconate dose should be diluted in 
dextrose 5% or sodium chloride 0.9% to a concentration of 5.8 
to 10 mg/mL.3289 

pH
From 6 to 8.2.3289 

Osmolarity
The osmolarity is stated to be 680 mOsm/L.3313 

Osmolality
The osmolality of a calcium gluconate 10% solution was deter-
mined by osmometer to be 276 mOsm/kg.1233 

Administration
Calcium gluconate usually is administered intravenously, slowly 
by direct intravenous injection, or by continuous or intermittent 
intravenous infusion, following appropriate dilution in dextrose 
5% or sodium chloride 0.9%.3289 The drug diluted for infusion 
should be administered through a secure intravenous line.3289 
When calcium gluconate diluted in a compatible infusion solu-
tion is administered slowly by direct intravenous injection or by 

continuous or intermittent intravenous infusion, the infusion 
rate should not exceed 200 mg of calcium gluconate per minute 
in adults or 100 mg of calcium gluconate per minute in pediatric 
patients, including neonates.3289 

Intramuscular or subcutaneous injection of the drug is 
not recommended because of possible severe necrosis and 
sloughing.183 184 185 359 3313 If extravasation occurs or if clinical 
manifestations of calcinosis cutis are present, administration 
at that site should be discontinued and appropriate treatment 
should be instituted.3289 

Stability
Calcium gluconate injection is a supersaturated solution that 
has been stabilized by the addition of calcium saccharate.3313 
Intact vials should be stored at controlled room temperature.3289 
Freezing should be avoided.3289 The solution should appear clear 
and colorless to slightly yellow; the solution should not be used 
if particulate matter or a precipitate is present or if discoloration 
has occurred.3289 

The manufacturer states that doses dispensed from the phar-
macy bulk package and diluted solutions must be used imme-
diately.3289 Unused portions of single-dose vials should be 
discarded immediately, and pharmacy bulk packages should be 
discarded after 4 hours of initial puncture.3289 

Precipitation
Calcium gluconate injection is a supersaturated solution, and 
such solutions are susceptible to precipitation.3289 If precipitates 
have formed, they may be dissolved by warming affected vials 
to 60 to 80°C with occasional agitation until a clear solution 
results, followed by vigorous shaking of the vials.3289 Warmed 
vials should be allowed to cool to room temperature prior to 
dispensing.3289 Contents of such vials should only be used if they 
are clear immediately prior to use.3289 

Compatibility Information
Solution Compatibility

Calcium gluconate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s injection, 
lactated

BA PD 2 g Physically compatible for 24 hr 315 C

Dextrose 5% in sodium chloride 0.9% 1 g Physically compatible 74 C

Dextrose 5% in sodium chloride 0.9% BA PD 2 g Physically compatible for 24 hr 315 C

Dextrose 5% 1 g Physically compatible 74 C

Dextrose 5% BA PD 2 g Physically compatible for 24 hr 315 C

DOI: 10.37573/9781585286850.066
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 10% BA PD 2 g Physically compatible for 24 hr 315 C

Dextrose 10% BP 18 g Physically compatible for 30 hr at room  
temperature under fluorescent light

1347 C

Dextrose 20% BA PD 2 g Physically compatible for 24 hr 315 C

Ringer’s injection, lactated 1 g Physically compatible 74 C

Ringer’s injection, lactated BA PD 2 g Physically compatible for 24 hr 315 C

Sodium chloride 0.9% 1 g Physically compatible 74 C

Sodium chloride 0.9% BA PD 2 g Physically compatible for 24 hr 315 C

Sodium lactate 1⁄6 M BA PD 2 g Physically compatible for 24 hr 315 C

Additive Compatibility

Calcium gluconate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g UP 500 mg D5LR, D5R, 
D5S, D5W, 
D10W, LR, NS, 
R, SL

Physically compatible and both stable 
for 24 hr at 25°C

294 C

Aminophylline 250 mg 1 g D5W Physically compatible 74 C

Amphotericin B 200 mg BP 4 g D5W Haze develops over 3 hr 26 I

Ascorbic acid UP 500 mg UP 1 g D5W Physically compatible 15 C

Ceftriaxone sodium Incompatible. Precipitate may form in 
calcium-containing solutions

2222, 2731, 
2784 

I

Chloramphenicol 
sodium succinate

PD 500 mg 1 g D5W Physically compatible 74 C

Chloramphenicol 
sodium succinate

PD 10 g UP 1 g D5W Physically compatible 15 C

Chloramphenicol 
sodium succinate

PD 10 g UP 1 g Physically compatible 6 C

Dobutamine HCl LI 182 mg VI 9 g NS Small particles form within 4 hr. White 
precipitate and haze after 15 hr

552 I

Dobutamine HCl LI 1 g ES 2 g D5W, NS Deeply pink in 24 hr at 25°C 789 I

Dobutamine HCl LI 1 g IX 50 g D5W, NS Small white particles in 24 hr at 21°C 812 I

Fat emulsion, intra-
venous

VT 10% PR 2 g Produced cracked emulsion 32 I

Fat emulsion, intra-
venous

KV 10% 7.2 and 9.6 
mEq

Immediate flocculation, aggregation, 
and creaming

1018 I

Floxacillin sodium BE 20 g ANT 2 g NS White precipitate forms immediately 1479 I

Furosemide HO 1 g ANT 2 g NS Physically compatible for 72 hr at 15 and 
30°C

1479 C

Heparin sodium 12,000 units 1 g D5W Physically compatible 74 C

Heparin sodium UP 4000 units UP 1 g D5W Physically compatible 15 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Heparin sodium AB 20,000 units UP 1 g Physically compatible 21 C

Hydrocortisone 
sodium succinate

UP 100 mg 1 g D5W Physically compatible 74 C

Hydrocortisone 
sodium succinate

UP 500 mg UP 1 g D5W Physically compatible 15 C

Lidocaine HCl AST 2 g ES 2 g D5W, LR, NS Physically compatible for 24 hr at 25°C 775 C

Magnesium sulfate DB 10 to 50 g DB 12 to 60 g D5W, NS Visible precipitate or microprecipitate 
forms at room temperature

2597 I

Magnesium sulfate DB 5 g DB 6 g D5W, NS No visible precipitate or microprecipitate 
in 24 hr at room temperature

2597 C

Magnesium sulfate SZ 4 g PP 4 g D5W, NS Physically compatible for 7 days at 5 and 
25°C protected from light

2909 C

Magnesium sulfate SZ 10 g PP 10 g D5W, NS Physically compatible for 7 days at 5 and 
25°C protected from light

2909 C

Methylprednisolone 
sodium succinate

UP 40 mg 1 g D5S Physically incompatible 329 I

Norepinephrine 
bitartrate

WI 8 mg 1 g D5W Physically compatible 74 C

Penicillin G potas-
sium

1 million 
units

1 g D5W Physically compatible 74 C

Penicillin G potas-
sium

SQ 20 million 
units

UP 1 g D5W Physically compatible 15 C

Penicillin G sodium UP 20 million 
units

UP 1 g D5W Physically compatible 15 C

Phenobarbital 
sodium

WI 200 mg UP 1 g D5W Physically compatible 15 C

Potassium chloride 3 g 1 g D5W Physically compatible 74 C

Potassium phos-
phates

Compatibility dependent on solubility 
and concentration and is not entirely 
predictable. See the monograph discus-
sion under Additional Compatibility 
Information

1777, 2803 ?

Prochlorperazine 
edisylate

SKF 100 mg UP 1 g D5W Physically compatible 15 C

Sodium bicarbonate AB UP D5W Conditionally compatible depending on 
concentrations

15 ?

Sodium phosphates Compatibility dependent on solubility 
and concentration and is not entirely 
predictable. See the monograph discus-
sion under Additional Compatibility 
Information

1777, 2803 ?

Tobramycin sulfate LI 5 g 16 g D5W Physically compatible. No tobramycin 
loss in 60 min at room temperature

984 C

Tobramycin sulfate LI 1 g 33 g D5W Physically compatible. No tobramycin 
loss in 60 min at room temperature

984 C

Vancomycin HCl LI 1 g 1 g D5W Physically compatible 74 C

Verapamil HCl KN 80 mg IX 2 g D5W, NS Physically compatible for 48 hr 739 C

Additive Compatibility (Cont.)
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Drugs in Syringe Compatibility

Calcium gluconate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Caffeine citrate 20 mg/1 mL 100 mg/1 mL Physically compatible and chemically 
stable for 24 hr at room temperature

1(12/07) C

Dimenhydrinate 10 mg/1 mL 100 mg/1 mL Clear solution 2569 C

Metoclopramide HCl RB 10 mg/2 mL ES 1 g/10 mL Possible precipitate formation 924 I

Metoclopramide HCl RB 160 mg/32 mL ES 1 g/10 mL Incompatible. If mixed, use immediately 1167 I

Pantoprazole sodium a 4 mg/1 mL 100 mg/1 mL Precipitates 2574 I

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Calcium gluconate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Aldesleukin CHI 33800 I.U./mLa LY 100 mg/mL Visually compatible with little or no loss 
of aldesleukin activity

1857 C

Allopurinol sodium BW 3 mg/mLb AMR 40 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa AMR 40 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Amiodarone HCl WY 6 mg/mLa AMR 10 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Ampicillin sodium WY 40 mg/mLb AST 4 mg/mLb Physically compatible for 3 hr 1316 C

Ampicillin sodium WY 40 mg/mLb AST 4 mg/mLa Slight color change in 1 hr 1316 I

Aztreonam SQ 40 mg/mLa AMR 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa APP 40 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetrasodium TMC 1 mg/mLb 40 mg/mLb Cloudy white precipitate with particu-
lates appears immediately

3243 I

Cefazolin sodium LI 40 mg/mLc AST 4 mg/mLc Physically compatible for 3 hr 1316 C

Ceftaroline fosamil FOR 2.22 mg/mLe ABX 40 mg/mLe Physically compatible for 4 hr at 23°C 2826 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLc n FRK 20 mg/mLc Physically compatible for 2 hr 3262 C

Ciprofloxacin MI 2 mg/mLa LY 10% Visually compatible for 2 hr at 25°C 1628 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa AB 40 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cisatracurium besylate AB 1 mg/mLb APP 20 mg/mLb Physically compatible for 1 hr at 23°C 3157 C

Cladribine ORT 0.015b and 0.5d 
mg/mL

AMR 40 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Clevidipine butyrate CHS 0.5 mg/mL 40 mg/mLf Physically compatible for 24 hr at 23°C 3334 C

Cloxacillin sodium SMX 100 mg/mL PPC 100 mg/mL Physically compatible for up to 4 hr at 
room temperature

3245 C

Dexmedetomidine HCl AB 4 mcg/mLb APP 40 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Dobutamine HCl LI 4 mg/mLc AST 4 mg/mLc Physically compatible for 3 hr 1316 C

Docetaxel RPR 0.9 mg/mLa FUJ 40 mg/mLa Physically compatible for 4 hr at 23°C 2224 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Doripenem JJ 5 mg/mLa b AMR 40 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxapram HCl RB 2 mg/mLa APP 100 mg/mL Visually compatible for 4 hr at 23°C 2470 C

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa AB 40 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Enalaprilat MSD 0.05 mg/mLb ES 0.092 mEq/mLa Physically compatible for 24 hr at room 
temperature

1355 C

Epinephrine HCl ES 0.032 mg/mLc AST 4 mg/mLc Physically compatible for 3 hr 1316 C

Eravacycline dihydro-
chloride

TET 0.6 mg/mLb FRK 20 mg/mLb Physically compatible for 2 hr at room 
temperature

3532 C

Etoposide phosphate BR 5 mg/mLa FUJ 40 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine MSD 0.2 mg/mLa LY 0.00465 mEq/mLb Physically compatible for 14 hr 1196 C

Fenoldopam mesylate AB 80 mcg/mLb APP 40 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Filgrastim AMG 30 mcg/mLa AST 40 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fluconazole RR 2 mg/mL ES 100 mg/mL Cloudiness develops 1407 I

Gemcitabine HCl LI 10 mg/mLb FUJ 40 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa AB 40 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Heparin sodiumk RI 1000 units/Le ES 100 mg/mL Physically compatible for 4 hr at room 
temperature

322 C

Hetastarch in lactated 
electrolyte

AB 6% FUJ 40 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydrocortisone 
sodium succinatel 

UP 100 mg/Le ES 100 mg/mL Physically compatible for 4 hr at room 
temperature

322 C

Hydroxyethyl starch 
130/0.4 in sodium 
chloride 0.9%

FRK 6% PP 20, 30, 40 mg/mLa Visually compatible for 24 hr at room 
temperature

2770 C

Indomethacin sodium 
trihydrate

MSD 1 mg/mLb AMR 100 mg/mL Fine yellow precipitate forms within 
1 hr

1527 I

Isavuconazonium 
sulfate

ASP 1.5 mg/mLc APP 20 mg/mLc Physically compatible for 2 hr 3263 C

Labetalol HCl SC 1 mg/mLa AMR 0.23 mEq/mLa Physically compatible for 24 hr at 18°C 1171 C

Linezolid PHU 2 mg/mL AMR 40 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Melphalan HCl BW 0.1 mg/mLb AST 40 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meropenem ZEN 1 mg/mLb AMR 4 mg/mLf Visually compatible for 4 hr at room 
temperature

1994 C

Meropenem ZEN 50 mg/mLb AMR 4 mg/mLf Yellow discoloration forms in 4 hr at 
room temperature

1994 I

Meropenem 50 mg/mL FRK 100 mg/mL Yellow color change occurred within 
4 hr

3538 I

Meropenem–vabor-
bactam

TMC 8 mg/mLb o FRK 20 mg/mLb Physically compatible for 3 hr at 20 to 
25°C

3380 C

Micafungin sodium ASP 1.5 mg/mLb AMR 40 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Midazolam HCl RC 1 mg/mLa FUJ 100 mg/mL Visually compatible for 24 hr at 23°C 1847 C

Milrinone lactate SW 0.4 mg/mLa LY 0.465 mEq/mL Visually compatible with no loss of milri-
none in 4 hr at 23°C

2214 C

Milrinone lactate SS 0.2 mg/mLa AMR 50 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Nicardipine HCl DCC 0.1 mg/mLa ES 0.092 mEq/mLa Visually compatible for 24 hr at room 
temperature

235 C

Oritavancin diphos-
phate

TAR 0.8, 1.2, and 2 mg/
mLa 

AMR 40 mg/mLa Visually compatible for 4 hr at 20 to 
24°C

2928 C

Oxaliplatin SS 0.5 mg/mLa APP 40 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Pemetrexed disodium LI 20 mg/mLb APP 40 mg/mLa White microparticulates form within 
4 hr

2564 I

Piperacillin sodium-ta-
zobactam sodium

LEj 40 mg/mLa m AMR 40 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Plazomicin sulfate ACH 24 mg/mLc FRK 20 mg/mLc Physically compatible for 1 hr at 20 to 
25°C

3432 C

Potassium chloride 40 mEq/Le ES 100 mg/mL Physically compatible for 4 hr at room 
temperature

322 C

Prochlorperazine 
edisylate

SCN 5 mg/mL AMR 10 mg/mLb Visually compatible for 24 hr at room 
temperature

2063 C

Propofol ZENp 10 mg/mL AMR 40 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Remifentanil HCl GW 0.025 and 0.25 mg/
mLb 

AB 40 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb AMR 40 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Tacrolimus FUJ 1 mg/mLb ES 100 mg/mL Visually compatible for 24 hr at 25°C 1630 C

Tedizolid phosphate CUB 0.8 mg/mLb APP 20 mg/mLb Immediate precipitation and increase in 
measured turbidity

3244 I

Telavancin HCl ASP 7.5 mg/mLe APP 40 mg/mLe Physically compatible for 2 hr 2830 C

Teniposide BR 0.1 mg/mLa AMR 40 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMh 1 mg/mLa AMR 40 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #218i AB 40 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #219i AB 40 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #220i AB 40 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #221i AB 40 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #222i AB 40 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #223i AB 40 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #224i AB 40 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #225i AB 40 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #226i AB 40 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TPN #189i DB 10 mg/mLb Visually compatible for 24 hr at 22°C 1767 C

TPN #212i AB 40 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)



ASHP INJECTABLE DRUG INFORMATION CALCIUM GLUCONATE 245

Additional Compatibility Information
Calcium and Phosphate
UNRECOGNIZED CALCIUM PHOSPHATE PRECIPITATION IN 
A 3-IN-1 PARENTERAL NUTRITION MIXTURE RESULTED IN 
PATIENT DEATH.

The potential for the formation of a calcium phosphate 
precipitate in parenteral nutrition solutions is well studied and 
documented,1771 1777 but the information is complex and difficult 
to apply to the clinical situation.1770 1772 1777 The incorporation of 
fat emulsion in 3-in-1 parenteral nutrition solutions obscures any 
precipitate that is present, which has led to substantial debate on 
the dangers associated with 3-in-1 parenteral nutrition mixtures 
and when or if the danger to the patient is warranted therapeu-
tically.1770 1771 1772 2031 2032 2033 2034 2035 2036 Because such precipitation 
may be life-threatening to patients,2037 2291 FDA issued a Safety 
Alert containing the following recommendations:1769 

 1. “The amounts of phosphorus and of calcium added to the 
admixture are critical. The solubility of the added calcium 
should be calculated from the volume at the time the calcium 
is added. It should not be based upon the final volume.

Some amino acid injections for TPN admixtures contain 
phosphate ions (as a phosphoric acid buffer). These phosphate 

ions and the volume at the time the phosphate is added should 
be considered when calculating the concentration of phos-
phate additives. Also, when adding calcium and phosphate to an 
admixture, the phosphate should be added first.

The line should be flushed between the addition of any 
potentially incompatible components.

 2. A lipid emulsion in a 3-in-1 admixture obscures the presence 
of a precipitate. Therefore, if a lipid emulsion is needed, either 
(1) use a 2-in-1 admixture with the lipid infused separately, or 
(2) if a 3-in-1 admixture is medically necessary, then add the 
calcium before the lipid emulsion and according to the recom-
mendations in number 1 above.

If the amount of calcium or phosphate which must be 
added is likely to cause a precipitate, some or all of the 
calcium should be administered separately. Such separate 
infusions must be properly diluted and slowly infused to 
avoid serious adverse events related to the calcium.

 3. When using an automated compounding device, the above 
steps should be considered when programming the device. 
In addition, automated compounders should be maintained 
and operated according to the manufacturer’s recommenda-
tions.

Any printout should be checked against the programmed 
admixture and weight of components.

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

TPN #213i AB 40 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

TPN #214 AB 40 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

TPN #215i AB 40 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Vinorelbine tartrate BW 1 mg/mLb AMR 40 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

e Tested in dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

f Tested in sterile water for injection.

g Tested in dextrose 5% in sodium chloride 0.9%.

h Lyophilized formulation tested.

i Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

j Test performed using the formulation WITHOUT edetate disodium.

k Tested in combination with hydrocortisone sodium succinate (Upjohn) 100 mg/L.

l Tested in combination with heparin sodium (Riker) 1000 units/L.

m Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

n Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

o Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

p Test performed using the formulation WITH edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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 4. During the mixing process, pharmacists who mix paren-
teral nutrition admixtures should periodically agitate the 
admixture and check for precipitates. Medical or home care 
personnel who start and monitor these infusions should care-
fully inspect for the presence of precipitates both before and 
during infusion. Patients and care givers should be trained to 
visually inspect for signs of precipitation. They also should be 
advised to stop the infusion and seek medical assistance if 
precipitates are noted.

 5. A filter should be used when infusing either central or periph-
eral parenteral nutrition admixtures. At this time, data have 
not been submitted to document which size filter is most 
effective in trapping precipitates.

Standards of practice vary, but the following is suggested: 
a 1.2-μm air-eliminating filter for lipid-containing admixtures 
and a 0.22-μm air-eliminating filter for non-lipid-containing 
admixtures.

 6. Parenteral nutrition admixtures should be administered within 
the following time frames: if stored at room temperature, 
the infusion should be started within 24 hours after mixing; 
if stored at refrigerated temperatures, the infusion should 
be started within 24 hours of rewarming. Because warming 
parenteral nutrition admixtures may contribute to the forma-
tion of precipitates, once administration begins, care should 
be taken to avoid excessive warming of the admixture.

Persons administering home care parenteral nutrition 
admixtures may need to deviate from these time frames. 
Pharmacists who initially prepare these admixtures should 
check a reserve sample for precipitates over the duration and 
under the conditions of storage.

 7. If symptoms of acute respiratory distress, pulmonary emboli, 
or interstitial pneumonitis develop, the infusion should be 
stopped immediately and thoroughly checked for precipi-
tates. Appropriate medical interventions should be instituted. 
Home care personnel and patients should immediately seek 
medical assistance.”1769 

Calcium Phosphate Precipitation Fatalities
Fatal cases of paroxysmal respiratory failure in 2 previously 
healthy women receiving peripheral vein parenteral nutrition 
were reported. The patients experienced sudden cardiopulmo-
nary arrest consistent with pulmonary emboli. The authors used 
in vitro simulations and an animal model to conclude that unrec-
ognized calcium phosphate precipitation in a 3-in-1 total nutri-
tion admixture caused the fatalities. The precipitation resulted 
during compounding by introducing calcium and phosphate 
near to one another in the compounding sequence and prior 
to complete fluid addition. This resulted in a temporarily high 
concentration of the drugs and precipitation of calcium phos-
phate. Observation of the precipitate was obscured by the incor-
poration of 20% fat emulsion, intravenous, into the nutrition 
mixture. No filter was used during infusion of the fatal nutrition 
admixtures.2037 

In a follow-up retrospective review, 5 patients were identi-
fied who had respiratory distress associated with the infusion of 
the 3-in-1 admixtures at around the same time. Four of these 5 
patients died, although the cause of death could be definitively 
determined for only 2.2291 

Calcium and Phosphate Conditional 
Compatibility
Calcium salts are conditionally compatible with phosphate in 
parenteral nutrition solutions. The incompatibility is dependent 
on a solubility and concentration phenomenon and is not entirely 
predictable. Precipitation may occur during compounding or at 
some time after compounding is completed.

NOTE: Some amino acid solutions inherently contain both 
calcium and phosphate, which must be considered in any projec-
tion of compatibility.

A study determined the maximum concentrations of calcium (as 
chloride and gluconate) and phosphate (as sodium phosphates) that 
can be maintained without precipitation in a parenteral nutrition 
solution consisting of FreAmine II 4.25% and dextrose 25% for 24 
hours at 30°C. It was noted that the amino acids in parenteral nutri-
tion solutions form soluble complexes with calcium and phosphate, 
reducing the available free calcium and phosphate that can form 
insoluble precipitates. The concentration of calcium available for 
precipitation is greater with the chloride salt compared to the gluco-
nate salt, at least in part because of differences in dissociation char-
acteristics. Consequently, a greater concentration of calcium gluco-
nate than calcium chloride can be mixed with sodium phosphate.608 

In addition to the concentrations of phosphate and calcium 
and the salt form of the calcium, the concentration of amino acids 
and the time and temperature of storage altered the formation of 
calcium phosphate in parenteral nutrition solutions. As the tempera-
ture was increased, the incidence of precipitate formation also 
increased. This finding was attributed, at least in part, to a greater 
degree of dissociation of the calcium and phosphate complexes and 
the decreased solubility of calcium phosphate. Therefore, a solution 
possibly may be stored at 4°C with no precipitation, but on warming 
to room temperature a precipitate will form over time.608 

The compatibility of calcium and phosphate in several paren-
teral nutrition formulas for newborn infants was evaluated. 
Calcium gluconate 10% (Cutter) and potassium phosphate 
(Abbott) were used to achieve concentrations of 2.5 to 100 
mEq/L of calcium and 2.5 to 100 mmol/L of phosphorus added. 
The parenteral nutrition solutions evaluated were as shown in 
Table 1. The results were reported as graphic depictions.

Table 1. Parenteral nutrition solutions609 

Solution Number

Component #1 #2 #3 #4

FreAmine III 4% 2% 1% 1%

Dextrose 25% 20% 10% 10%

pH 6.3 6.4 6.6 7a 

a Adjusted with sodium hydroxide.

The pH dependence of the phosphate–calcium precipitation 
has been noted. Dibasic calcium phosphate is very insoluble, while 
monobasic calcium phosphate is relatively soluble. At low pH, the 
soluble monobasic form predominates; but as the pH increases, 
more dibasic phosphate becomes available to bind with calcium 
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and precipitate. Therefore, the lower the pH of the parenteral 
nutrition solution, the more calcium and phosphate can be solu-
bilized. Once again, the effects of temperature were observed. As 
the temperature is increased, more calcium ion becomes avail-
able and more dibasic calcium phosphate is formed. Therefore, 
temperature increases will increase the amount of precipitate.609 

Similar calcium and phosphate solubility curves were reported 
for neonatal parenteral nutrition solutions using TrophAmine 
(McGaw) 2, 1.5, and 0.8% as the sources of amino acids. The 
solutions also contained dextrose 10%, with cysteine and pH 
adjustment being used in some admixtures. Calcium and phos-
phate solubility followed the patterns reported previously.609 
A slightly greater concentration of phosphate could be used in 
some mixtures, but this finding was not consistent.1024 

Using a similar study design, 6 neonatal parenteral nutrition 
solutions based on Aminosyn-PF (Abbott) 2, 1.5, and 0.8%, with 
and without added cysteine hydrochloride and dextrose 10% were 
studied. Calcium concentrations ranged from 2.5 to 50 mEq/L, and 
phosphate concentrations ranged from 2.5 to 50 mmol/L. Solu-
tions sat for 18 hours at 25°C and then were warmed to 37°C in 
a water bath to simulate the clinical situation of warming prior 
to infusion into a child. Solubility curves were markedly different 
than those for TrophAmine in the previous study.1024 Solubilities 
were reported to decrease by 15 mEq/L for calcium and 15 mmol/L 
for phosphate. The solutions remained clear during room tempera-
ture storage, but crystals often formed on warming to 37°C.1211 

However, these data were questioned by Mikrut, who noted 
the similarities between the Aminosyn-PF and TrophAmine 
products and found little difference in calcium and phosphate 
solubilities in a preliminary report.1212 In the full report,1213 paren-
teral nutrition solutions containing Aminosyn-PF or TrophAmine 
1 or 2.5% with dextrose 10 or 25%, respectively, plus electro-
lytes and trace metals, with or without cysteine hydrochloride, 
were evaluated under the same conditions. Calcium concentra-
tions ranged from 2.5 to 50 mEq/L, and phosphate concentra-
tions ranged from 5 to 50 mmol/L. In contrast to the previous 
results,1024 the solubility curves were very similar for the Amin-
osyn-PF and TrophAmine parenteral nutrition solutions but very 
different from those of the previous Aminosyn-PF study.1211 The 
authors again showed that the solubility of calcium and phos-
phate is greater in solutions containing higher concentrations of 
amino acids and dextrose.1213 

Calcium and phosphate solubility curves for TrophAmine 1 
and 2% with dextrose 10% and electrolytes, vitamins, heparin, 
and trace elements were reported. Calcium concentrations 
ranged from 10 to 60 mEq/L, and phosphorus concentrations 
ranged from 10 to 40 mmol/L. Calcium and phosphate solubili-
ties were assessed by analysis of the calcium concentrations and 
followed patterns similar to those reported previously.608 609 The 
higher percentage of amino acids (TrophAmine 2%) permitted a 
slightly greater solubility of calcium and phosphate, especially in 
the 10 to 50-mEq/L and 10 to 35-mmol/L ranges, respectively.1614 

The maximal product of the amount of calcium (as gluconate) 
times phosphate (as potassium) that can be added to a paren-
teral nutrition solution, composed of amino acids 1% (Travenol) 
and dextrose 10%, for preterm infants was reported. Turbidity 
was observed on initial mixing when the solubility product was 

around 115 to 130 mmol2 (mmol squared) or greater. After 
storage at 7°C for 20 hours, visible precipitates formed at solu-
bility products of 130 mmol2 (mmol squared) or greater. If the 
solution was administered through a barium-impregnated sili-
cone rubber catheter, crystalline precipitates obstructed the 
catheters in 12 hours at a solubility product of 100 mmol2 (mmol 
squared) and in 10 days at 79 mmol2 (mmol squared), much 
lower than the in vitro results.1041 

The solubility characteristics of calcium and phosphate in 
pediatric parenteral nutrition solutions composed of Amin-
osyn 0.5, 2, and 4% with dextrose 10 to 25% were reported. 
Also present were electrolytes and vitamins. Sodium phosphate 
was added sequentially in phosphorus concentrations from 10 
to 30 mmol/L. Calcium gluconate was added last in amounts 
ranging from 1 to 10 g/L. The solutions were stored at 25°C for 
30 hours and examined visually and microscopically for precip-
itation. The authors found that higher concentrations of Amin-
osyn increased the solubility of calcium and phosphate. Precipi-
tation occurred at lower calcium and phosphate concentrations 
in the 0.5% solution compared to the 2 and 4% solutions. For 
example, at a phosphorus concentration of 30 mmol/L, precipi-
tation occurred at calcium gluconate concentrations of about 1, 
2, and 4 g/L in the 0.5, 2, and 4% Aminosyn mixtures, respec-
tively. Similarly, at a calcium gluconate concentration of 8 g/L 
and above, precipitation occurred at phosphorus concentra-
tions of about 13, 17, and 22 mmol/L in the 0.5, 2, and 4% solu-
tions, respectively. The dextrose concentration did not appear 
to affect the calcium and phosphate solubility significantly.1042 

The solubility of calcium and phosphorus in neonatal paren-
teral nutrition solutions composed of amino acids (Abbott) 1.25 
and 2.5% with dextrose 5 and 10%, respectively, was evaluated. 
Also present were multivitamins and trace elements. The solu-
tions contained calcium (as gluconate) in amounts ranging from 
25 to 200 mg/100 mL. The phosphorus (as potassium phosphate) 
concentrations evaluated ranged from 25 to 150 mg/100 mL. If 
calcium gluconate was added first, cloudiness occurred immedi-
ately. If potassium phosphate was added first, substantial quan-
tities could be added with no precipitate formation in 48 hours at 
4°C (Table 2). However, if stored at 22°C, the solutions were stable 
for only 24 hours, and all contained precipitates after 48 hours.1210 

Table 2. Maximum calcium and phosphorus concentrations 

physically compatible for 48 hours at 4°C1210 

Phosphorus (mg/100 mL)

Calcium (mg/100 mL)
Amino Acids 1.25% +
Dextrose 5%a 

Amino Acids 2.5% +
Dextrose 10%a 

200b  50  75

150  50 100

100  75 100

 50 100 125

 25 150b 150b 

a Plus multivitamins and trace elements.

b Maximum concentration tested.
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The physical compatibility of calcium gluconate 10 to 
40 mEq/L and potassium phosphates 10 to 40 mmol/L in 3 
neonatal parenteral nutrition solutions (TPN #123 to #125 
in Appendix), alone and with retrograde administration of 
aminophylline 7.5 mg diluted with 1.5 mL of sterile water for 
injection was reported. Contact of the alkaline aminophylline 
solution with the parenteral nutrition solutions resulted in the 
precipitation of calcium phosphate at much lower concentra-
tions than were compatible in the parenteral nutrition solu-
tions alone.1404 

The maximum allowable concentrations of calcium and 
phosphate in a 3-in-1 parenteral nutrition mixture for children 
(TNA #192 in Appendix) were reported. Added calcium was 
varied from 1.5 to 150 mmol/L, while added phosphate was 
varied from 21 to 300 mmol/L. The mixtures were stable for 
48 hours at 22 and 37°C as long as the pH was not greater 
than 5.7, the calcium concentration was below 16 mmol/L, 
the phosphate concentration was below 52 mmol/L, and the 
product of the calcium and phosphate concentrations was 
below 250 mmol2/L2 (mmol squared per liter squared).1773 

Additional calcium and phosphate solubility curves were 
reported for specialty parenteral nutrition solutions based on 
NephrAmine and also HepatAmine at concentrations of 0.8, 
1.5, and 2% as the sources of amino acids. The solutions also 
contained dextrose 10%, with cysteine and pH adjustment to 
simulate addition of fat emulsion used in some admixtures. 
Calcium and phosphate solubility followed the hyperbolic 
patterns previously reported.609 Temperature, time, and pH 
affected calcium and phosphate solubility, with pH having the 
greatest effect.2038 

The maximum sodium phosphate concentrations were 
reported for given amounts of calcium gluconate that could 
be admixed in parenteral nutrition solutions containing 
TrophAmine in varying quantities (with cysteine hydrochlo-
ride 40 mg/g of amino acid) and dextrose 10%. The solu-
tions also contained magnesium sulfate 4 mEq/L, potas-
sium acetate 24 mEq/L, sodium chloride 32 mEq/L, pediatric 
multivitamins, and trace elements. The presence of cysteine 
hydrochloride reduces the solution pH and increases the 
amount of calcium and phosphate that can be incorpo-
rated before precipitation occurs. The results of this study 
cannot be safely extrapolated to TPN solutions with compo-
sitions other than the ones tested. The admixtures were 
compounded with the sodium phosphate added last after 
thorough mixing of all other components. The authors noted 
that this is not the preferred order of mixing (usually phos-
phate is added first and thoroughly mixed before adding 
calcium last); however, they believed this reversed order 
of mixing would provide a margin of error in cases in which 
the proper order is not followed. After compounding, the 
solutions were stored for 24 hours at 40°C. The maximum 
calcium and phosphate amounts that could be mixed in the 
various solutions were reported tabularly and are shown in 
Table 3.2039 However, these results are not entirely consistent 
with another study.2196 See below.

Table 3. Maximum amount of phosphate (as sodium) (mmol/L) 

not resulting in precipitation.2039 See CAUTION below.a 

Amino Acid (as TrophAmine) with Cysteine HCl 40 mg/g of 
Amino Acid

Calcium (as  
Gluconate) 0% 0.4% 1% 2% 3%

 9.8 mEq/L 0 27 42 60 66

14.7 mEq/L 0 15 18 30 36

19.6 mEq/L 0  6 15 27 30

29.4 mEq/L 0  3  6 21 24

a CAUTION: The results cannot be safely extrapolated to solutions with formulas other 
than the ones tested. See text.

The temperature dependence of the calcium–phosphate 
precipitation has resulted in the occlusion of a subclavian cath-
eter by a solution apparently free of precipitation. The parenteral 
nutrition solution consisted of FreAmine III 500 mL, dextrose 
70% 500 mL, sodium chloride 50 mEq, sodium phosphate 40 
mmol, potassium acetate 10 mEq, potassium phosphate 40 
mmol, calcium gluconate 10 mEq, magnesium sulfate 10 mEq, 
and Shil’s trace metals solution 1 mL. Although there was no 
evidence of precipitation in the bottle, tubing and pump cassette, 
and filter (all at approximately 26°C) during administration, the 
occluded catheter and Vicra Loop Lock (next to the patient’s 
body at 37°C) had numerous crystals identified as calcium phos-
phate. In vitro, this parenteral nutrition solution had a precip-
itate in 12 hours at 37°C but was clear for 24 hours at 26°C.610 

Similarly, a parenteral nutrition solution that was clear and 
free of particulates after 2 weeks under refrigeration developed 
a precipitate in 4 to 6 hours when stored at room temperature. 
When the solution was warmed in a 37°C water bath, precipi-
tation occurred in 1 hour. Administration of the solution before 
the precipitate was noticed led to interstitial pneumonitis due 
to deposition of calcium phosphate crystals.1427 

A 2-mL fluid barrier of dextrose 5% in a microbore retrograde 
infusion set failed to prevent precipitation when used between 
calcium gluconate 200 mg/2 mL and sodium phosphate 0.3 
mmol/0.1 mL.1385 

Calcium phosphate precipitation phenomena was evalu-
ated in a series of parenteral nutrition admixtures composed of 
dextrose 22%, amino acids (FreAmine III) 2.7%, and fat emul-
sion (Abbott) 0, 1, and 3.2%. Incorporation of calcium gluconate 
19 to 24 mEq/L and phosphate (as sodium) 22 to 28 mmol/L 
resulted in visible precipitation in the fat-free admixtures. New 
precipitate continued to form over 14 days, even after repeated 
filtrations of the solutions through 0.2-μm filters. The pres-
ence of the amino acids increased calcium and phosphate solu-
bility, compared with simple aqueous solutions. However, the 
incorporation of the fat emulsion did not result in a statistically 
significant increase in calcium and phosphate solubility. The 
authors noted that the kinetics of calcium phosphate precipitate  
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formation do not appear to be entirely predictable; both tran-
sient and permanent precipitation can occur either during the 
compounding process or at some time afterward. Because 
calcium phosphate precipitation can be very dangerous clini-
cally, the use of inline filters was recommended. The authors 
suggested that the filters should have a porosity appropriate to 
the parenteral nutrition admixture—1.2 μm for fat-containing 
and 0.2 or 0.45 μm for fat-free nutrition mixtures.2061 

Laser particle analysis was used to evaluate the formation 
of calcium phosphate precipitation in pediatric TPN solutions 
containing TrophAmine in concentrations ranging from 0.5 to 
3% with dextrose 10% and also containing l-cysteine hydro-
chloride 1 g/L. The solutions also contained in each liter sodium 
chloride 20 mEq, sodium acetate 20 mEq, magnesium sulfate 
3 mEq, trace elements 3 mL, and heparin sodium 500 units. 
The presence of l-cysteine hydrochloride reduces the solution 
pH and increases the amount of calcium and phosphate that 
can be incorporated before precipitation occurs. The results of 
this study cannot be safely extrapolated to TPN solutions with 
compositions other than the ones tested. The maximum amount 
of phosphate that was incorporated without the appearance of a 
measurable increase in particulates in 24 hours at 37°C for each 
of the amino acids concentrations is shown in Table 4.2196 These 
results are not entirely consistent with previous results.2039 See 
Table 3. The use of more sensitive electronic particle measure-
ment for the formation of subvisual particulates in this study 
may contribute to the differences in the results.

Table 4. Maximum amount of phosphate (as potassium) 

(mmol/L) not resulting in precipitation.2196 See CAUTION below.a 

Amino Acid (as TrophAmine) plus Cysteine HCl 1 g/L

Calcium (as 
Gluconate) 
(mEq/L) 0.5% 1% 1.5% 2% 2.5% 3%

10 22 28 38 38 38 43

14 18 18 18 38 38 43

19 18 18 18 33 33 38

24 12 18 18 22 28 28

28 12 18 18 18 18 18

33 12 12 12 12 12 12

37 12 12 12 12 12 12

41  9  9  9 12 12 12

45  0  9  9 12 12 12

49  0  9  9  9 12 12

53  0  9  9  9  9  9

a CAUTION: The results cannot be safely extrapolated to solutions with formulas other 
than the ones tested. See text.

The solubility of calcium acetate versus calcium gluconate 
with sodium phosphates was evaluated in pediatric parenteral  

nutrition solutions following storage for 30 hours at 25°C 
followed by 30 minutes at 37°C. Concentrations of Aminosyn PF 
studied varied from 1 to 3%, dextrose from 10 to 25%, calcium 
from 5 to 60 mEq/L, and phosphate from 1 to 60 mmol/L. 
l-Cysteine hydrochloride at a dose of 40 mg/g of Aminosyn PF, 
magnesium 3.2 mEq/L, and pediatric trace elements-4 at 2.4 
mL/L of pediatric parenteral nutrition solution were also added. 
Calcium acetate was found to be less soluble than calcium gluco-
nate when prepared under these concentrations. The maximum 
concentrations of the calcium salts and sodium phosphates are 
shown in Table 5. Polarized light microscopy was used to identify 
the calcium acetate and sodium phosphate crystals adherent to 
the container walls because simple visual observation was not 
able to identify the precipitates. The authors recommended the 
use of calcium acetate to reduce the iatrogenic aluminum expo-
sure often seen with calcium gluconate in the neonatal popu-
lation receiving parenteral nutrition.2466 However, care must 
be taken to avoid inadvertent calcium phosphate precipitation 
at the lower concentrations found with calcium acetate if it is 
substituted for the gluconate salt to reduce aluminum exposure.

Table 5. Maximum concentrations of sodium phosphates 

and calcium as acetate and as gluconate not resulting in 

precipitation2466 

Aminosyn PF (%)
Sodium Phos-
phates (mmol/L)

Calcium Acetate 
(mEq/L)

Calcium Gluconate 
(mEq/L)

1 10 25 50

1 15 15 25

2 10 30 45

2 25 10 12.5

3 20 10 15

3 25 15 17.5

Calcium and phosphate compatibility was evaluated in a series 
of adult formula parenteral nutrition admixtures composed 
of FreAmine III, in concentrations ranging from 1 to 5% (TPN 
#258 through #262). The solutions also contained dextrose 
ranging from 15% up to 25%. Also present were sodium chlo-
ride, potassium chloride, and magnesium sulfate in common 
amounts. Cysteine hydrochloride was added in an amount of 
25 mg/g of amino acids from FreAmine III to reduce the pH by 
about 0.5 pH unit and thereby increase the amount of calcium 
and phosphates that can be added to the TPN admixtures as has 
been done with pediatric parenteral nutrition admixtures. Phos-
phates as the potassium salts and calcium as the gluconate salt 
were added in variable quantities to determine the maximum 
amounts of calcium and phosphates that could be added to the 
test admixtures. The samples were evaluated at 23 and 37°C 
over 48 hours by visual inspection in ambient light and using 
a Tyndall beam and electronic measurement of turbidity and 
microparticulates. The addition of the cysteine hydrochloride 
resulted in an increase of calcium and phosphates solubility of 
about 30% by lowering the solution pH 0.5 pH unit. The bound-
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aries between the compatible and incompatible concentrations 
were presented graphically as hyperbolic curves.2469 

A 2-in-1 parenteral nutrition admixture with final concentra-
tions of TrophAmine 0.5%, dextrose 5%, l-cysteine hydrochlo-
ride 40 mg/g of amino acids, calcium gluconate 60 mg/100 mL, 
and sodium phosphates 46.5 mg/mL was found to result in visible 
precipitation of calcium phosphate within 30 hours stored at 23 
to 27°C. Despite the presence of the acidifying l-cysteine hydro-
chloride, precipitation occurred at clinically utilized amounts of 
calcium and phosphates.2622 

The presence of magnesium in solutions may also influence 
the reaction between calcium and phosphate, including the 
nature and extent of precipitation.158 159 

The interaction of calcium and phosphate in parenteral nutri-
tion solutions is a complex phenomenon. Various factors play 
a role in the solubility or precipitation of a given combination, 
including:608 609 1042 1063 1210 1234 1427 2778 

 1. Concentration of calcium
 2. Salt form of calcium
 3. Concentration of phosphate
 4. Concentration of amino acids
 5. Amino acids composition
 6. Concentration of dextrose
 7. Temperature of solution
 8. pH of solution

 9. Presence of other additives
 10. Order of mixing

Enhanced precipitate formation would be expected from 
such factors as high concentrations of calcium and phosphate, 
increases in solution pH, decreases in amino acid concentrations, 
increases in temperature, addition of calcium before phosphate, 
lengthy standing times or slow infusion rates, and use of calcium 
as the chloride salt.854 

Even if precipitation does not occur in the container, it 
has been reported that crystallization of calcium phosphate 
may occur in a Silastic infusion pump chamber or tubing if 
the rate of administration is slow, as for premature infants. 
Water vapor may be transmitted outward and be replaced 
by air rapidly enough to produce supersaturation.202 Several 
other cases of catheter occlusion also have been reported.610 
1427 1428 1429 

Aluminum
Calcium gluconate injection in glass vials is a significant source 
of aluminum, which has been associated with neurological 
impairment in premature neonates. Aluminum is leached from 
the glass vial during the autoclaving of the vials for sterilization. 
The use of calcium gluconate injection in polyethylene plastic 
vials in countries where it is available has been recommended to 
reduce the aluminum burden for neonates.2322 

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Cangrelor Tetrasodium
AHFS 20:12.18

Products
Cangrelor is available as a lyophilized powder in single-use vials 
containing 50 mg of cangrelor as the tetrasodium salt.3023 Each 
vial also contains mannitol, sorbitol, and sodium hydroxide to 
adjust the pH.3023 

Each 50-mg vial of cangrelor should be reconstituted with 
5 mL of sterile water for injection.3023 The vial should be gently 
swirled until all of the powder has fully dissolved; vigorous 
mixing should be avoided.3023 Any foam that forms should be 
allowed to settle.3023 The reconstituted solution should be visu-
ally inspected for particulate matter.3023 

The reconstituted solution must be diluted prior to adminis-
tration.3023 The entire contents of the vial should be withdrawn 
and diluted in an infusion bag containing 250 mL of sodium 
chloride 0.9% or dextrose 5% to yield a solution containing 
cangrelor 200 mcg/mL.3023 The solution should be thoroughly 
mixed.3023 

Trade Name(s)
Kengreal

Administration
Cangrelor tetrasodium is administered by rapid intravenous 
injection of a bolus dose followed by continuous intravenous 
infusion via a dedicated line.3023 The bolus dose should be with-
drawn from the bag containing the diluted drug and adminis-
tered (by manual intravenous push or by pump) over less than 1 
minute.3023 The continuous intravenous infusion should immedi-
ately follow administration of the bolus.3023 

Stability
Intact vials of cangrelor tetrasodium should be stored at 
controlled room temperature.3023 Cangrelor tetrasodium is a 
white to off-white lyophilized powder that forms a clear, color-
less to pale yellow solution when reconstituted with sterile 
water for injection.3023 

The manufacturer states that the reconstituted solution 
should be diluted immediately.3023 The drug is noted to be stable 
for up to 12 hours at room temperature when diluted in dextrose 
5% or up to 24 hours at room temperature if diluted in sodium 
chloride 0.9%.3023 Any unused portion should be discarded.3023 

DOI: 10.37573/9781585286850.067

Compatibility Information
Solution Compatibility

Cangrelor tetrasodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% TMC 200 mg Stated to be stable for up to 12 hr at room temperature 3023 C

Sodium chloride 0.9% TMC 200 mg Stated to be stable for up to 24 hr at room temperature 3023 C

Y-Site Injection Compatibility (1:1 Mixture)

Cangrelor tetrasodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Abciximab 10 mcg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Alfentanil HCl 0.5 mg/mL TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Alteplase 1 mg/mL TMC 1 mg/mLb Measured haze increases immediately and  
microparticulates form

3243 I

Amikacin sulfate 5 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Amiodarone HCl 4 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Ampicillin sodium 20b and 40b mg/mL TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Ampicillin sodium–
sulbactam sodium

20b d and 30b d mg/
mL

TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Anidulafungin 0.5 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Atropine sulfate 0.4 and 1 mg/mL TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Azithromycin 2 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Aztreonam 40 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Bivalirudin TMC 5 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Bumetanide 0.25 mg/mL TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Butorphanol tartrate 40 mcg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Butorphanol tartrate 2 mg/mL TMC 1 mg/mLb Gross white turbid precipitate forms immediately 3243 I

Calcium gluconate 40 mg/mLb TMC 1 mg/mLb Cloudy white precipitate with particulates 
appears immediately

3243 I

Cefotaxime sodium 20 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Cefoxitin sodium 20b and 95 mg/mL TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Ceftazidime 40b and 100 mg/mL TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Ceftriaxone sodium 20b and 30b mg/mL TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Chlorpromazine HCl 2 mg/mLb TMC 1 mg/mLb Gross white turbid precipitate forms immediately 3243 I

Ciprofloxacin 1 mg/mLb TMC 1 mg/mLb Measured haze increases immediately 3243 I

Clevidipine butyrate TMC 0.5 mg/mL TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Clindamycin phosphate 10 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Daptomycin g 10 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Dexamethasone 
sodium phosphate

1b and 4 mg/mL TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Diazepam 5 mg/mL TMC 1 mg/mLb Gross white turbid precipitate forms immediately 3243 I

Digoxin 0.25 mg/mL TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Diltiazem HCl 5 mg/mL TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Diphenhydramine HCl  2 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Diphenhydramine HCl 25 mg/mLb TMC 1 mg/mLb Gross white turbid precipitate forms immediately 3243 I

Dobutamine HCl 4 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Dopamine HCl 4 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Doxycycline hyclate 1 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Droperidol 2.5 mg/mL TMC 1 mg/mLb Gross white turbid precipitate forms immediately 3243 I

Enalaprilat 0.1 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Ephedrine sulfate 5 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Epinephrine HCl 50 mcg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Eptifibatide 2 mg/mL TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Ertapenemi 20 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Erythromycin lactobi-
onate

5 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Esmololi 10 mg/mL TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Famotidine 2 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Fentanyl citrate 12.5 mcg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Fluconazole 2 mg/mL TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Furosemide 3b and 10 mg/mL TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Gentamicin sulfate 5 mg/mLb TMC 1 mg/mLb Gross white turbid precipitate forms immediately 3243 I

Haloperidol lactate 0.2 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Heparin sodium 100 units/mL TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Hydrocortisone sodium 
succinate

1 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Hydromorphone HCl 0.5b and 1b mg/mL TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Isoproterenol HCl 20 mcg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Labetalol HCl 2b and 5 mg/mL TMC 1 mg/mLb Gross white turbid precipitate forms immediately 3243 I

Levofloxacin 5 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Lidocaine HCl 8 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Linezolid 2 mg/mL TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Lorazepam 0.5 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Magnesium sulfate 100 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Mannitol 15% TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Meperidine HCl 4 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Meropenem 2.5 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Methylprednisolone 
sodium succinate

5 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Metoclopramide HCl 5 mg/mL TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Metoprolol tartrate 1 mg/mL TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Metronidazole 5 mg/mL TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Micafungin sodium 1.5 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Midazolam HCl 1 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Midazolam HCl 5 mg/mL TMC 1 mg/mLb Cloudy white precipitate with particulates 
appears immediately

3243 I

Milrinone lactate 0.2 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Morphine sulfate 1 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Moxifloxacin HCl 1.6 mg/mL TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Mycophenolate mofetil 
HCl

6 mg/mLa TMC 1 mg/mLb Gross white turbid precipitate forms immediately 3243 I

Nalbuphine HCl 10 mg/mL TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Nitroglycerin 0.4 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Norepinephrine bitar-
trate

120 mcg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Pantoprazole sodium 0.4 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Phenylephrine HCl 1 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Piperacillin sodium–
tazobactam sodium

40 mg/mLb e TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Potassium chloride 0.1 mEq/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Procainamide HCl 10 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Prochlorperazine 
edisylate

0.5 mg/mLb TMC 1 mg/mLb Gross white turbid precipitate forms immediately 3243 I

Promethazine HCl 2 mg/mLb TMC 1 mg/mLb Gross white turbid precipitate forms immediately 3243 I

Propofol 10 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Quinupristin–dalfo-
pristin

5 mg/mLb f TMC 1 mg/mLb Gross white turbid precipitate with fluffy particu-
lates forms immediately

3243 I

Ranitidine HCl 2b and 5b mg/mL TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Reteplase 1 unit/mL TMC 1 mg/mLb Cloudy white precipitate with fluffy particulates 
forms immediately

3243 I

Sodium bicarbonate 1 mEq/mL TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Sodium nitroprusside 2 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Sufentanil citrate 12.5 mcg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Theophylline 1.6 mg/mL TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Tigecycline 1 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Tirofiban HCl 50 mcg/mL TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Tobramycin sulfate 5 mg/mLb TMC 1 mg/mLb Gross white turbid precipitate forms immediately 3243 I

Trimethoprim–sulfame-
thoxazole

0.8c h and 1.6c h mg/
mL

TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Vancomycin HCl 10 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Verapamil HCl 1.25b and 2.5 mg/mL TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

Voriconazole 4 mg/mLb TMC 1 mg/mLb Physically compatible for 4 hr 3243 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

e Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

f Quinupristin and dalfopristin components combined.

g Formulation not specified.

h Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

i Salt not specified.

Selected Revisions December 12, 2018. © Copyright, May 2016. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)



ASHP INJECTABLE DRUG INFORMATION CARBAMAzEPINE 255

Carbamazepine
AHFS 28:12.92

Products
Carbamazepine is available as a 10-mg/mL concentrate for 
injection in 20-mL single-dose vials.3318 Each mL of the concen-
trate also contains betadex sulfobutyl ether sodium 250 mg 
and sodium phosphate monobasic dihydrate 0.78 mg in water 
for injection and may contain sodium hydroxide and/or hydro-
chloric acid for pH adjustment.3318 The concentrate must be 
diluted prior to administration.3318 

pH
Carbamazepine 10-mg/mL concentrate for injection has an 
adjusted pH of 6.2.3318 

Trade Name(s)
Carnexiv

Administration
Carbamazepine concentrate for injection is administered 
by intravenous infusion over 30 minutes following dilution 

of the appropriate dose in 100 mL of a compatible infusion  
solution.3318 

Stability
Carbamazepine concentrate for injection is a clear, colorless 
solution.3318 Intact vials should be stored at controlled room 
temperature.3318 Vials are for single-dose only; any unused 
portion should be discarded.3318 

Carbamazepine concentrate for injection diluted in a compat-
ible infusion solution may be stored for 4 hours at 20 to 25°C 
or 24 hours at 2 to 8°C.3318 Carbamazepine solution should be 
visually inspected prior to administration; if particulate matter 
is present or if cloudiness or discoloration occurs, the solution 
should be discarded.3318 

Compatibility Information
Solution Compatibility

Carbamazepine

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% LUN Stable for 4 hr at 20 to 25°C or 24 hr at 2 to 8°C 3318 C

Ringer’s injection, lactated LUN Stable for 4 hr at 20 to 25°C or 24 hr at 2 to 8°C 3318 C

Sodium chloride 0.9% LUN Stable for 4 hr at 20 to 25°C or 24 hr at 2 to 8°C 3318 C

© Copyright, February 2018. American Society of Health- 
System Pharmacists, Inc.

DOI: 10.37573/9781585286850.068
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Carboplatin
AHFS 10:00

Products
Carboplatin is available as a 10-mg/mL aqueous solution in 5-mL 
(50-mg), 15-mL (150-mg), 45-mL (450-mg), 60-mL (600-mg), 
and 100-mL (1-g) multidose vials.2939 2940 In addition to water for 
injection, some products also contain mannitol 10 mg in each 
mL of solution.2939 

pH
A 1% (10-mg/mL) solution has a pH of 5 to 7.2939 2940 

Administration
Carboplatin usually is administered by intravenous infusion 
over a period of 15 minutes or longer.2939 2940 The drug also has 
been administered as a continuous intravenous infusion over 24 
hours.2939 2940 Manufacturers state that carboplatin solution may 
be diluted in dextrose 5% or sodium chloride 0.9% to a concen-
tration as low as 0.5 mg/mL for administration.2939 2940 

Because of an interaction occurring between carboplatin and 
aluminum (resulting in precipitate formation and loss of drug 
potency), only administration equipment (e.g., needles, intrave-
nous sets) that does not contain aluminum should be used for 
the preparation or administration of this drug.2939 2940 

Stability
Intact vials should be stored at controlled room temperature 
and protected from light.2939 2940 

Manufacturers state that reconstituted solutions are stable 
for 8 hours at room temperature (25°C).2939 2940 Because no anti-
bacterial preservative is present, the manufacturers recommend 
that carboplatin solutions for infusion be discarded 8 hours after 
dilution.2939 2940 However, other information indicates that the 
drug may be stable for a much longer time. At a concentration 
of 15 mg/mL in sterile water for injection or at concentrations of 
0.5 and 2 mg/mL in dextrose 5%, no decomposition occurred in 
24 hours at 22 to 25°C.234 

Formation of cisplatin in solutions of carboplatin 1 mg/mL in 
sodium chloride 0.9% at 25°C with exposure to fluorescent light 

was evaluated. Less than 0.1% of the carboplatin had converted 
to cisplatin in 2 hours, and 0.7% had converted in 24 hours.1695 

Carboplatin 1 mg/mL in sterile water for injection was 
reported to exhibit less than 10% loss in 14 days at room 
temperature.1379 

Carboplatin (Bristol-Myers Oncology) 1 mg/mL in sterile 
water for injection was stable in polyvinyl chloride (PVC) reser-
voirs (Parker Micropump) for 14 days at 4 and 37°C, exhibiting 
no loss.1696 

Manufacturers state that carboplatin 10 mg/mL aqueous 
injection in multidose vials is stable for up to 14 days at 25°C, 
even with multiple needle entries.2939 2940 

pH Effects
The pH range of maximum stability has been reported to be pH 
4 to 61919 or 6.5.1369 The degradation rate increases above pH 
6.5.1369 

Syringes
Carboplatin 10-mg/mL aqueous solution prefilled into plastic 
syringes exhibited no decomposition in 5 days at 4°C and only 
3% loss in 24 hours at 37°C.1238 

Carboplatin 10 mg/mL (Bristol-Myers Squibb) was repack-
aged into 30-mL polypropylene syringes for use in the Intelli-
ject portable syringe pump. The carboplatin solution exhib-
ited no visual changes, and no loss of carboplatin content was 
found when stored at 25°C for 8 days. No evidence of inter-
action between carboplatin and the syringe plastic was identi-
fied, and no impact on the functioning of the syringe pump was 
observed.2147 

Sorption
Carboplatin (Ribosepharm) 0.72 mg/mL in dextrose 5% exhib-
ited little or no loss due to sorption in polyethylene and PVC 
containers compared to glass containers over 72 hours at room 
and refrigeration temperatures.2420 2430 Simulated infusion of 
carboplatin 10 mg/mL through a Silastic catheter over 24 hours 
at 37°C did not affect the delivered drug concentration.1238 

DOI: 10.37573/9781585286850.069

Compatibility Information
Solution Compatibility

Carboplatin

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium 
chloride 0.225%

ABa NCI 1 g Physically compatible. 2% loss in 24 hr at 25°C 1087 C

Dextrose 5% in sodium 
chloride 0.45%

ABb NCI 1 g Physically compatible. 2% loss in 24 hr at 25°C 1087 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium 
chloride 0.9%

ABa NCI 1 g Physically compatible. 4% loss in 24 hr at 25°C 1087 C

Dextrose 5% a NCI 500 mg and 2 g Physically compatible. No loss for 24 hr at 25°C 234 C

Dextrose 5% ABa NCI 100 mg and 1 g Physically compatible. 1.5% loss in 6 hr at 25°C 1087 C

Dextrose 5% c BR 2.4 g No loss in 9 days at 23°C in the dark 1757 C

Dextrose 5% c BR 1 g Visually compatible. Little loss in 28 days at 4, 22, and 35°C 1823 C

Dextrose 5% a BR 1 g Visually compatible. 6% loss in 28 days at 4, 22, and 35°C 1823 C

Dextrose 5% d BR 1 g Visually compatible. No loss in 28 days at 4, 22, and 35°C 1823 C

Dextrose 5% e BR 1 g Visually compatible. Little loss in 28 days at 4 and 22°C. 
Concentration increased by 14% in 28 days at 35°C due to 
moisture transfer through container

1823 C

Dextrose 5% BAa BMS 500 mg and 4 g Visually compatible. 5% loss at 25°C and no loss at 4°C in 
the dark in 21 days

2099 C

Dextrose 5% BAa BMS 750 mg and 2 g Visually compatible with no loss at 25 and 4°C in the dark 
in 7 days

2099 C

Dextrose 5% f BR 6 g Little loss in 14 days at 37°C in the dark 2321 C

Dextrose 5% FRE,c 
MACg 

TE 0.7 and 2.15 g Physically compatible. Stable for 84 days at 4°C and 24 hr 
at 25°C

2777 C

Dextrose 5% TE Use within 8 hr 2939, 2940 C

Dextrose 5% FRKh TE 20 mg Alteration of UV spectra; concentration increased 
to >105% of initial within 3 hr at room temperature 
protected from light

3557 I

Dextrose 5% FRKh TE 200 mg Physically stable with little to no loss in 24 hr at room 
temperature protected from light

3557 C

Sodium chloride 0.9% TE Use within 8 hr 2939, 2940 C

Sodium chloride 0.9% ABa NCI 1 g Physically compatible. 5% loss in 24 hr at 25°C 1087 C

Sodium chloride 0.9% 7 g 8% loss in 24 hr at 27°C 1379 C

Sodium chloride 0.9% BAc TE 0.5 g Physically compatible. 5% loss in 7 days at 4°C in the dark 
and 9% loss in 3 days at 23°C

3350 C

Sodium chloride 0.9% BAc TE 2 g Physically compatible. 5% loss in 7 days at 4°C in the dark 
and 9% loss in 5 days at 23°C

3350 C

Sodium chloride 0.9% BAc TE 4 g Physically compatible. 4% loss in 7 days at 4°C in the dark 
and 8% loss in 7 days at 23°C

3350 C

a Tested in glass containers.

b Tested in both glass and PVC containers.

c Tested in PVC containers.

d Tested in ethylene vinyl acetate containers.

e Tested in elastomeric balloon reservoirs (Baxter Infusor).

f Tested in Pharmacia Deltec medication cassette reservoirs.

g Tested in polyolefin containers.

h Tested in polypropylene containers.

Solution Compatibility (Cont.)
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Additive Compatibility

Carboplatin

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Cisplatin 200 mg 1 g NS Under 10% drug loss in 7 days at 23°C 1954 C

Etoposide 200 mg 1 g W Under 10% drug loss in 7 days at 23°C 1954 C

Floxuridine 10 g 1 g W Under 10% drug loss in 7 days at 23°C 1954 C

Fluorouracil 10 g 1 g W Greater than 20% carboplatin loss in 24 hr at 
room temperature

1379 I

Fluorouracil DB 1 g BR 100 mg D5W 9% carboplatin loss in 5 hr at 25°C 2415 I

Ifosfamide 1 g 1 g W Both drugs stable for 5 days at room tempera-
ture

1379 C

Mesna 1 g 1 g W More than 10% carboplatin loss in 24 hr at 
room temperature

1379 I

Paclitaxel BMS 300 mg and 
1.2 g

BMS 2 g NS No paclitaxel loss but carboplatin losses of 
less than 2, 5, and 6 to 7% at 4, 24, and 32°C, 
respectively, in 24 hr. Physically compatible 
for 24 hr but microparticles of paclitaxel form 
after 3 to 5 days

2094 C

Paclitaxel BMS 300 mg and 
1.2 g

BMS 2 g D5W No paclitaxel and carboplatin loss at 4, 24, and 
32°C in 24 hr. Physically compatible for 24 hr 
but microparticles of paclitaxel form after 3 
to 5 days

2094 C

Sodium bicar-
bonate

200 mmol 1 g 13% carboplatin loss in 24 hr at 27°C 1379 I

Y-Site Injection Compatibility (1:1 Mixture)

Carboplatin

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Allopurinol sodium BW 3 mg/mLb BR 5 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Anidulafungin VIC 0.5 mg/mLa BMS 5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Aztreonam SQ 40 mg/mLa BMS 5 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Caspofungin acetate ME 0.7 mg/mLb MAY 5 mg/mLb Physically compatible for 4 hr at room tempera-
ture

2758 C

Cladribine ORT 0.015b and 0.5c 
mg/mL

BR 5 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Doripenem JJ 5 mg/mLa b SIC 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Etoposide phosphate BR 5 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Filgrastim AMG 30 mcg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fludarabine phosphate BX 1 mg/mLa BR 5 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Gemcitabine HCl LI 10 mg/mLb BR 5 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 1 mg/mL BR 1 mg/mLb Physically compatible with little or no loss of 
either drug in 4 hr at 22°C

1883 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Linezolid PHU 2 mg/mL BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Melphalan HCl BW 0.1 mg/mLb BR 5 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Micafungin sodium ASP 1.5 mg/mLb BA 5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Ondansetron HCl GL 1 mg/mLb BR 5 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Ondansetron HCl GL 16 to 160 mcg/
mL

0.18 to 9.9 
mg/mL

Physically compatible when carboplatin given 
over 10 to 60 min via Y-site

1366 C

Oxaliplatin SS 0.5 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Paclitaxel NCI 1.2 mg/mLa 5 mg/mLa Physically compatible for 4 hr at 22°C 1528 C

Palonosetron HCl MGI 50 mcg/mL BMS 5 mg/mLa Physically compatible. No palonosetron and 2% 
carboplatin loss in 4 hr

2579 C

Pemetrexed disodium LI 20 mg/mLb BMS 5 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Piperacillin sodium–tazo-
bactam sodium

LEf 40 mg/mLa g BR 5 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Propofol ZENh 10 mg/mL BR 5 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Sargramostim IMM 10 mcg/mLb BR 5 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Teniposide BR 0.1 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMd 1 mg/mLa BMS 5 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226e BMS 5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

Topotecan HCl SKB 56 mcg/mLa b BR 0.9 mg/mLa b Visually compatible. Little loss of either drug in 
4 hr at 22°C

2245 C

TPN #212 to #215e BMS 5 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Vinorelbine tartrate BW 1 mg/mLb BR 5 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

d Lyophilized formulation tested.

e Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

f Test performed using the formulation WITHOUT edetate disodium.

g Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

h Test performed using the formulation WITH edetate disodium.

Selected Revisions July 1, 2020. © Copyright, October 1990. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Carmustine (BCNU)
AHFS 10:00

Products
Carmustine is available in vials containing 100 mg of drug, pack-
aged with a vial containing 3 mL of dehydrated alcohol injection, 
USP, for use as a diluent.1(8/07) 

Dissolve the contents of the vial of carmustine with 3 mL of 
dehydrated alcohol injection, USP. Further dilute with 27 mL of 
sterile water for injection. The resultant solution will contain  
3.3 mg/mL of carmustine in 10% ethanol.1(8/07) 

Avoid accidental contact of the reconstituted solution with 
the skin. Transient hyperpigmentation in the affected areas has 
occurred.1(8/07) 4 

Trade Name(s)
BiCNU

Administration
Carmustine is administered as an intravenous infusion over one 
to two hours. Shorter durations may result in pain and burning 
at the injection site and flushing.1(8/07) 4 

Stability
The product consists of vacuum-dried pale yellow flakes or is a 
congealed mass. Intact vials are stored under refrigeration and 
are stable for at least three years.1(8/07) Intact vials are stable for 
seven days at room temperatures not exceeding 25°C.1181 1236 1433 
Room temperature storage of intact vials results in slow decom-
position, with approximately 3% degradation occurring in 36 
days.285 

Reconstitution as directed results in a colorless to pale 
yellow solution. This solution is stable for eight hours at room 
temperature protected from light.4 About a 6% loss occurs in 
three hours and about an 8% loss occurs in six hours.285 A loss of 
20% in 21 hours was also reported.484 

Refrigeration of the solution significantly increases its 
stability. In 24 hours at 2 to 8°C with protection from light, 
approximately 4% decomposition occurs.1(8/07) 285 

Carmustine has a melting point of approximately 30.5 to 
32°C. At this temperature, the drug liquifies, becoming an oily 
film on the bottom of the vial. Should this occur, the manu-
facturer recommends that the vials be discarded, because the 
melting is a sign of decomposition.1(8/07) However, one study 
showed that storage of the vials at 37°C for 15 minutes followed 
by storage at 22 to 25°C resulted in no decomposition in eight 

days and about an 8% loss in 37 days. Storage of the vials at 
37°C for seven days resulted in about 10% decomposition.862 

In 95% ethanol, carmustine 2 mg/mL is reported to be stable 
for at least 24 hours at 22 to 25 and 37°C.862 Under refrigera-
tion, carmustine 0.5 to 0.6 mg/mL in 95% ethanol or absolute 
ethanol is stable at 0 to 5°C for up to three months.863 

pH Effects
The degradation rate for carmustine in aqueous solution was 
reported to be at a minimum between pH 5.2 and 5.5619 and 3.3 
and 4.8.1237 Above pH 6, the degradation rate increases greatly.619 
Decomposition of 10% occurred in less than two hours at pH 6.5 
but in 5.5 hours at optimum pH.1237 

Light Effects
Increased decomposition rates were reported when carmustine, 
in solution, was exposed to increasing intensities of light.1237 
However, in another study, no clear effect on rate of carmustine 
loss from exposure to light was demonstrated. Some samples 
seemed to demonstrate increased rate of loss due to light expo-
sure while others did not.2337 

Sorption
The manufacturer recommends the use of glass containers for 
carmustine administration.1(8/07) 4 The rate of loss of carmustine 
from infusion admixtures in dextrose 5% in PVC containers is 
substantially greater than the rate of loss in glass519 1237 1658 2430 or 
polyolefin1237 1658 containers.

Substantial loss to PVC, ethylene vinyl acetate, and polyure-
thane infusion sets was also noted. Only a set lined with poly-
ethylene proved resistant to carmustine sorption, resulting in 
little loss in two hours.1237 

Carmustine (Bristol-Myers Squibb) 0.2 mg/mL in dextrose 
5% was evaluated for loss of drug content in glass, polyethylene, 
and PVC containers. At room temperature, about 40% loss of 
drug occurred in glass containers in 72 hours. In polyethylene 
containers, a slightly larger loss occurred, about 50% loss in 72 
hours. The greatest loss occurred in PVC containers with about 
65% loss in 72 hours. Carmustine losses of 5% occurred in 5.5 
hours, 2.5 hours, and 45 minutes in glass, polyethylene, and PVC 
containers, respectively. The increased losses in polyethylene 
and PVC containers were attributed to sorption. Under refriger-
ation, glass and polyethylene containers were similar with less 
than 10% loss in 72 hours. However, in PVC containers about 
20% loss due to sorption occurred in that time frame.2420 2430 
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Compatibility Information
Solution Compatibility

Carmustine

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% a BMS 200 mg Stable for 8 hr at room temperature 1(8/07) C

Dextrose 5% TRa BR 1.25 g 10% loss in 7.7 hr at room temperature 519 I

Dextrose 5% TRb BR 1.25 g 18.5% loss in 1 hr at room temperature 519 I

Dextrose 5% CU BR 100 mg No decomposition over 90-min study period 523 C

Dextrose 5% MG, TRa 1.25 g 10% loss in 7.7 to 8.3 hr at room temperature exposed to light 1658 I

Dextrose 5% MGc 1.25 g 10% loss in 7 hr at room temperature exposed to light 1658 I

Dextrose 5% TRb 1.25 g 10% loss in 0.6 hr at room temperature exposed to light 1658 I

Dextrose 5% FANa BMS 100 mg 7% loss in 2 hr and 12% loss in 4 hr at 25°C in light or dark. 7% loss in 
48 hr at 4°C

2337 Ie 

Dextrose 5% MACb BMS 100 mg 10% loss in 1 hr at 25°C in light or dark. 5% loss in 12 hr and 12% loss in 
24 hr at 4°C

2337 I

Dextrose 5% BFMd BMS 100 mg 5 to 8% loss in 4 hr and 11 to 14% loss in 6 hr at 25°C in light or dark. 
5% loss in 48 hr and 15% loss in 7 days at 4°C

2337 Ie 

Dextrose 5% FANa BMS 500 mg 9% loss in 4 hr and 17% loss in 6 hr at 25°C in light or dark. 9% loss in 
48 hr at 4°C

2337 Ie 

Dextrose 5% MACb BMS 500 mg 7% loss in 1 hr and 10 to 13% loss in 2 hr at 25°C in light or dark. 7% 
loss in 12 hr and 18% loss in 24 hr at 4°C

2337 I

Dextrose 5% BFMd BMS 500 mg 9% loss in 6 hr and 13 to 15% loss in 8 hr at 25°C in light or dark. 5% 
loss in 48 hr and 15% loss in 7 days at 4°C

2337 Ie 

Dextrose 5% FANa BMS 1 g 4% loss in 4 hr and 9% loss in 6 hr in dark and 9% loss in 4 hr in light at 
25°C. 4% loss in 48 hr and 13% loss in 7 days at 4°C

2337 Ie 

Dextrose 5% MACb BMS 1 g 4 to 7% loss in 1 hr and 10% loss in 2 hr at 25°C in light or dark. 7% loss 
in 6 hr and 12% loss in 24 hr at 4°C

2337 I

Dextrose 5% BFMd BMS 1 g 7 to 10% loss in 6 hr and 10 to 14% loss in 8 hr at 25°C in light or dark. 
9% loss in 48 hr and 14% loss in 7 days at 4°C

2337 Ie 

Dextrose 5% HOSf BMS 1 g About 7% loss in 6 hr 2660, 2792 Ie 

Sodium chloride 
0.9%

CU BR 100 mg No decomposition over 90-min study period 523 C

a Tested in glass containers.

b Tested in PVC containers.

c Tested in polyolefin containers.

d Polyethylene-lined trilayer containers.

e Incompatible by conventional standards but may be used in lesser time periods.

f Tested in VISIV polyolefin containers.

Additive Compatibility

Carmustine

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Sodium bicarbonate AB 100 mEq BR 100 mg D5W, NS 10% carmustine loss in 15 min and 27% 
in 90 min

523 I
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Y-Site Injection Compatibility (1:1 Mixture)

Carmustine

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Allopurinol sodium BW 3 mg/mLb BR 1.5 mg/mLb Gas evolves immediately 1686 I

Amifostine USB 10 mg/mLa BR 1.5 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Aztreonam SQ 40 mg/mLa BMS 1.5 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Etoposide phosphate BR 5 mg/mLa BR 1.5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Filgrastim AMG 30 mcg/mLa BR 1.5 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fludarabine phosphate BX 1 mg/mLa BR 1.5 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Gemcitabine HCl LI 10 mg/mLb BR 1.5 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa BMS 1.5 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Melphalan HCl BW 0.1 mg/mLb BR 1.5 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Ondansetron HCl GL 1 mg/mLb BR 1.5 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Piperacillin sodium– 
tazobactam sodium

LEd 40 mg/mLa e BR 1.5 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Sargramostim IMM 10 mcg/mLb BR 1.5 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Teniposide BR 0.1 mg/mLa BR 1.5 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMc 1 mg/mLa BMS 1.5 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Vinorelbine tartrate BW 1 mg/mLb BR 1.5 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Lyophilized formulation tested.

d Test performed using the formulation WITHOUT edetate disodium.

e Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

Selected Revisions May 28, 2014. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Caspofungin Acetate
AHFS 8:14.16

Products
Caspofungin acetate is available in 2 different formulations.3344 
3345 3346 In addition to varying inactive ingredients, the formula-
tions differ in their storage requirements.3344 3345 3346 

Caspofungin acetate (Cancidas, Merck; generic) is avail-
able as a lyophilized powder or cake in single-dose vials 
containing 50 or 70 mg of caspofungin.3344 3346 The 50-mg 
vial also contains sucrose 39 mg and mannitol 26 mg.3344 3346 
The 70-mg vial also contains sucrose 54 mg and mannitol 
36 mg.3344 3346 Both vial sizes contain glacial acetic acid and 
sodium hydroxide to adjust the pH.3344 3346 The 50- and 70-mg 
vials contain an overfill of caspofungin (4.6 and 5.6 mg, 
respectively) to permit withdrawal of a full 50- or 70-mg dose 
of the reconstituted product.3344 3346 

Caspofungin acetate (Fresenius Kabi) is available as a 
lyophilized powder or cake in single-dose vials containing 50 or 
70 mg of caspofungin.3345 The 50- and 70-mg vials also contain 
arginine 100 and 140 mg, respectively.3345 Both vial sizes contain 
hydrochloric acid and/or sodium hydroxide to adjust the pH.3345 
The 50- and 70-mg vials contain an overfill of caspofungin (4.6 
and 7.2 mg, respectively) to permit withdrawal of a full 50- or 
70-mg dose of the reconstituted product.3345 

To prepare a solution of caspofungin for intravenous infu-
sion, vials of caspofungin acetate that have been stored under 
refrigeration should be allowed to come to room temperature 
prior to reconstitution.3344 3346 Both the 50- and 70-mg vials 
should be reconstituted with 10.8 mL of sterile water for injec-
tion, sodium chloride 0.9%, or bacteriostatic water for injec-
tion (containing methyl- or propylparabens or benzyl alcohol 
0.9%) and should be mixed gently until the powder or cake has 
completely dissolved and a clear solution forms.3344 3345 3346 The 
resulting caspofungin concentrations of the reconstituted solu-
tions prepared from the 50- and 70-mg vials are 5 and 7 mg/
mL, respectively.3344 3345 3346 To prepare doses intended for pedi-
atric patients, manufacturers recommend use of the 50-mg vial 
for doses less than or equal to 50 mg; the 70-mg vial should be 
reserved for pediatric doses exceeding 50 mg.3344 3345 3346 

The reconstituted caspofungin solution should be diluted 
for infusion within 1 hour after reconstitution.3344 3345 3346 The 
appropriate volume of the reconstituted solution should be 
withdrawn from the vial and transferred to a 250-mL bag or 
bottle of sodium chloride 0.9%, sodium chloride 0.45%, sodium 
chloride 0.225%, or Ringer’s injection, lactated.3344 3345 3346  

Alternatively, the appropriate volume of the reconstituted 
solution may be added to a smaller volume of these infusion 
solutions for a final caspofungin concentration not exceeding 
0.5 mg/mL.3344 3345 3346 Reconstituted and diluted solutions 
should be visually inspected for particulate matter and discol-
oration; if the solution has precipitated or if cloudiness occurs, 
the solution should not be used.3344 3345 3346 

pH
The pH of a saturated aqueous solution of caspofungin is approx-
imately 6.6.3344 3345 3346 

Osmolality
Caspofungin acetate diluted as directed for infusion is near 
isotonicity.2722 

Trade Name(s)
Cancidas

Administration
Caspofungin acetate is administered by slow intravenous infu-
sion over approximately 1 hour.3344 3345 3346 Caspofungin acetate 
should not be administered by intravenous bolus.3344 3345 3346 

Stability
Caspofungin acetate is available as a lyophilized white to 
off-white cake or powder that forms a clear solution upon 
reconstitution.3344 3345 3346 Intact vials of caspofungin acetate 
(Cancidas, Merck; generic) should be stored at 2 to 8°C.3344 3346 
Intact vials of caspofungin acetate (Fresenius Kabi) should be 
stored at controlled room temperature.3345 Vials are for single 
use only; unused portions should be discarded.3344 3345 3346 

The reconstituted solution may be stored for up to 1 hour 
after reconstitution at room temperature up to 25°C, but should 
be withdrawn within 1 hour after reconstitution to prepare the 
intravenous infusion solution.3344 3345 3346 

The diluted solution for infusion in the intravenous bag or 
bottle must be used within 24 hours if stored at room tempera-
ture up to 25°C or within 48 hours if stored at 2 to 8°C.3344 3345 3346 

Caspofungin acetate is unstable in dextrose-containing solu-
tions; such solutions should not be used for reconstitution or 
dilution of the drug.3344 3345 3346 The manufacturers recommend 
that caspofungin acetate not be mixed with or co-infused with 
other drugs.3344 3345 3346 

DOI: 10.37573/9781585286850.071
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Compatibility Information
Solution Compatibility

Caspofungin acetate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% ME, MYL Unstable in dextrose-containing solutions 3344, 3346 I

Dextrose 5% FRK Unstable in dextrose-containing solutions 3345 I

Ringer’s injection, lactated ME, MYL Stable for 24 hr at ≤25°C and 48 hr at 2 to 8°C 3344, 3346 C

Ringer’s injection, lactated FRK Stable for 24 hr at ≤25°C and 48 hr at 2 to 8°C 3345 C

Sodium chloride 0.225% ME, MYL Stable for 24 hr at ≤25°C and 48 hr at 2 to 8°C 3344, 3346 C

Sodium chloride 0.225% FRK Stable for 24 hr at ≤25°C and 48 hr at 2 to 8°C 3345 C

Sodium chloride 0.45% ME, MYL Stable for 24 hr at ≤25°C and 48 hr at 2 to 8°C 3344, 3346 C

Sodium chloride 0.45% FRK Stable for 24 hr at ≤25°C and 48 hr at 2 to 8°C 3345 C

Sodium chloride 0.9% ME, MYL Stable for 24 hr at ≤25°C and 48 hr at 2 to 8°C 3344, 3346 C

Sodium chloride 0.9% FRK Stable for 24 hr at ≤25°C and 48 hr at 2 to 8°C 3345 C

Sodium chloride 0.9% a ME 0.2, 0.28, 0.5 g Physically compatible with less than 10% drug 
loss in 60 hr at 25°C and 14 days at 5°C

2828 C

a Tested in Intermate and Homepump Eclipse elastomeric pump reservoirs.

Y-Site Injection Compatibility (1:1 Mixture)

Caspofungin acetate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BV 7 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Acyclovir sodium BED 5 mg/mLb ME 0.5 mg/mLb Fine clear crystals reported 2766 I

Amikacin sulfate HOS 5 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Amiodarone HCl SIC 4 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Amphotericin B XGN 0.6 mg/mLa ME 0.7 mg/mLb Immediate yellow turbid precipitate forms 2758 I

Amphotericin B lipid 
complex

ENZ 1 mg/mLa ME 0.7 mg/mLb Immediate yellow turbid precipitate 2758 I

Amphotericin B lipo-
somal

AST 1 mg/mLa ME 0.7 mg/mLb Immediate yellow turbid precipitate 2758 I

Ampicillin sodium APP 20 mg/mLb ME 0.7 mg/mLb Immediate white turbid precipitate forms 2758 I

Azithromycin NVP 2 mg/mLb ME 0.5 mg/mLb Physically compatible over 60 min 2766 C

Aztreonam BMS 40 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Aztreonam BMS 20 mg/mLb ME 0.5 mg/mLb Physically compatible over 60 min 2766 C

Blinatumomab AMG 0.125 and 
0.375 mcg/
mLb 

MCD 0.2 mg/mLb Particles, flakes, thin needles, or haze transiently 
appears

3405, 3417 ?

Bumetanide BED 0.04 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Carboplatin MAY 5 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Cefazolin sodium CUR 20 mg/mLb ME 0.7 mg/mLb Immediate white turbid precipitate forms 2758 I
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cefazolin sodium SZ 100 mg/mLb ME 0.5 mg/mLb Fine white crystals reported 2766 I

Cefepime HCl BMS 20 mg/mLb ME 0.7 mg/mLb Immediate white turbid precipitate forms 2758 I

Ceftaroline fosamil FOR 2.22 mg/
mLa b h 

ME 0.5 mg/mLb h Increased haze and particulates 2826 I

Ceftazidime GSK 40 mg/mLb ME 0.7 mg/mLb Immediate white turbid precipitate forms 2758 I

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLb p ME 0.5 mg/mLb Measured turbidity increases immediately 3262 I

Ceftriaxone sodium ORC 20 mg/mLb ME 0.7 mg/mLb Immediate white turbid precipitate forms 2758 I

Ceftriaxone sodium NVP 20 mg/mLb ME 0.5 mg/mLb Amber crystals and white paste form 2766 I

Ciprofloxacin HOS 2 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Ciprofloxacin BAY 2 mg/mL ME 0.5 mg/mLb Physically compatible over 60 min 2766 C

Cisplatin APP 0.5 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Clindamycin phos-
phate

BED 10 mg/mLb ME 0.7 mg/mLb Immediate white turbid precipitate forms 2758 I

Clindamycin phos-
phate

HOS 60 mg/mLd ME 0.5 mg/mLb Fine white crystals reported 2766 I

Cloxacillin sodium SMX 100 mg/mL ME 5 mg/mL Physically compatible for up to 4 hr at room tempera-
ture

3245 C

Cyclosporine BED 5 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Cytarabine MAY 50 mg/mL ME 0.7 mg/mLb Microparticles form within 4 hr 2758 I

Daptomycin CUBo 10 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Daunorubicin HCl BED 1 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Defibrotide sodium JAZ 8 mg/mLb MCD 0.4 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Diltiazem HCl HOS 5 mg/mL ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Diphenhydramine HCl BA 50 mg/mL ME 0.5 mg/mLb Physically compatible with diphenhydramine HCl given 
i.v. push over 2 to 5 min

2766 C

Dobutamine HCl HOS 4 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Dobutamine HCl BA 1 mg/mL ME 0.5 mg/mLb Physically compatible over 60 min 2766 C

Dolasetron mesylate SAA 20 mg/mL ME 0.5 mg/mLb Physically compatible with dolasetron mesylate given 
i.v. push over 2 to 5 min

2766 C

Dopamine HCl AMR 3.2 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Dopamine HCl BA 3.2 mg/mL ME 0.5 mg/mLb Physically compatible over 60 min 2766 C

Doripenem JJ 5 mg/mLa b ME 0.5 mg/mLb Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl BED 1 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Epinephrine HCl AMP 0.05 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Ertapenem sodium ME 20 mg/mLb ME 0.7 mg/mLb Immediate white turbid precipitate forms 2758 I

Etoposide phosphate SIC 5 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Famotidine BA 2 mg/mLb ME 0.5 mg/mLb Physically compatible with famotidine i.v. push over 2 
to 5 min

2766 C

Fentanyl citrate HOS 0.05 mg/mL ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Fentanyl citrate HOS 0.05 mg/mL ME 0.5 mg/mLb Physically compatible with fentanyl citrate i.v. push 
over 2 to 5 min

2766 C

Fluconazole HOS 2 mg/mL ME 0.5 mg/mLb Physically compatible over 60 min 2766 C

Furosemide AMR 3 mg/mLb ME 0.7 mg/mLb Immediate white turbid precipitate forms 2758 I

Furosemide HOS 10 mg/mL ME 0.5 mg/mLb Gelatinous material reported 2766 I

Ganciclovir sodium RC 20 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Gentamicin sulfate HOS 5 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Heparin sodium HOS 100 units/
mL

ME 0.7 mg/mLb Immediate white turbid precipitate forms 2758 I

Heparin sodium BA 100 units/
mL

ME 0.5 mg/mLb Fine white crystalline material reported 2766 I

Hydralazine HCl APP 20 mg/mL ME 0.5 mg/mLb Physically compatible with hydralazine HCl i.v. push 
over 2 to 5 min

2766 C

Hydrocortisone 
sodium succinate

HOS 1 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Hydromorphone HCl BA 1 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Hydromorphone HCl HOS 1 mg/mL ME 0.5 mg/mLb Physically compatible with hydromorphone HCl i.v. 
push over 2 to 5 min

2766 C

Ifosfamide BA 20 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Imipenem–cilastatin 
sodium

ME 5 mg/mLb l ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Insulin, regular NOV 1 unit/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Insulin, regular NOV 1 unit/mLb ME 0.5 mg/mLb Physically compatible over 60 min 2766 C

Isavuconazonium 
sulfate

ASP 1.5 mg/mLb ME 0.5 mg/mLb Physically compatible for 2 hr 3263 C

Levofloxacin JN 5 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Levofloxacin HOS 5 mg/mLa ME 0.5 mg/mLb Physically compatible over 60 min 2766 C

Linezolid PHU 2 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Linezolid PF 2 mg/mL ME 0.5 mg/mLb Physically compatible over 60 min 2766 C

Lorazepam HOS 0.5 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Magnesium sulfate AMR 100 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Magnesium sulfate HOS 40 mg/mL ME 0.5 mg/mLb Physically compatible over 60 min 2766 C

Melphalan HCl CAR 1 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Meperidine HCl HOS 10 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Meropenem ASZ 2.5 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Meropenem ASZ 10 mg/mLb ME 0.5 mg/mLb Physically compatible over 30 min 2766 C

Meropenem 50 mg/mL ME 0.5 mg/mL Physically compatible for 4 hr at room temperature 3538, 3547 C

Meropenem–vabor-
bactam

TMC 8 mg/mLb c ME 0.5 mg/mLb Measured turbidity increases immediately. pH increased 
by >2 units within 3 hr

3380 I

Methylprednisolone 
sodium succinate

PHU 5 mg/mLb ME 0.7 mg/mLb Immediate white turbid precipitate forms 2758 I

Metronidazole BA 5 mg/mL ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Metronidazole BA 5 mg/mL ME 0.5 mg/mLb Physically compatible over 60 min 2766 C

Midazolam HCl APP 2 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Milrinone lactate BA 0.2 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Mitomycin BED 0.5 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Morphine sulfate BA 15 mg/mL ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Morphine sulfate HOS 2 mg/mL ME 0.5 mg/mLb Physically compatible with morphine sulfate i.v. push 
over 2 to 5 min

2766 C

Mycophenolate 
mofetil HCl

RC 6 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Nafcillin sodium SZ 20 mg/mLb ME 0.7 mg/mLb Transient turbidity becomes white precipitate 2758 I

Norepinephrine  
bitartrate

BED 0.128 mg/
mLb 

ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Ondansetron HCl BED 2 mg/mL ME 0.5 mg/mLb Physically compatible with ondansetron HCl i.v. push 
over 2 to 5 min

2766 C

Pantoprazole sodium WYe 0.4 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Pantoprazole sodium WYe 0.4 mg/mLb ME 0.5 mg/mLb White particles reported 2766 I

Phenylephrine HCl BA 1 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Piperacillin sodium–
tazobactam sodium

WYe 40 mg/mLb i ME 0.7 mg/mLb Immediate white turbid precipitate forms 2758 I

Piperacillin sodium–
tazobactam sodium

WYm 80 mg/mLb i ME 0.5 mg/mLb Black particles reported 2766 I

Plazomicin sulfate ACH 24 mg/mLb ME 0.5 mg/mLb Physically compatible for 1 hr at 20 to 25°C 3432 C

Posaconazole ME 18 mg/mL 0.28 mg/mLn Physically compatible 2911, 2912 C

Potassium chloride APP 0.1 mEq/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Potassium chloride BA 0.04 mEq/
mLb 

ME 0.5 mg/mLb Physically compatible over 60 min 2766 C

Potassium phosphates APP 0.5 mmol/
mLb 

ME 0.7 mg/mLb Immediate white turbid precipitate forms 2758 I

Quinupristin–dalfo-
pristin

MON 5 mg/mLb j ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Tacrolimus AST 0.02 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Tedizolid phosphate CUB 0.8 mg/mLb ME 0.5 mg/mLb Immediate precipitation and increase in measured 
turbidity

3244 I

Telavancin HCl ASP 7.5 mg/mLb ME 0.5 mg/mLb Physically compatible for 2 hr 2830 C

Tobramycin sulfate SIC 5 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

TPNg ME 0.7 mg/mLb Immediate white turbid precipitate forms 2758 I

Trimethoprim–sulfa-
methoxazole

SIC 0.8 mg/mLb k ME 0.7 mg/mLb Immediate white turbid precipitate forms 2758 I

Vancomycin HCl HOS 10 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Vancomycin HCl HOS 4 mg/mLb ME 0.5 mg/mLb Physically compatible over 60 min 2766 C

Vasopressin APP 0.2 unit/mLb ME 0.5 mg/mLb Physically compatible 2641 C

Vincristine sulfate MAY 0.05 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Voriconazole PF 4 mg/mLb ME 0.7 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Voriconazole PF 2 mg/mLb ME 0.5 mg/mLb Physically compatible over 60 min 2766 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

d Tested in sodium chloride 0.45%.

e Test performed using the formulation WITH edetate disodium.

f Test performed using the formulation WITHOUT edetate disodium.

g Specific composition of the parenteral nutrition admixture not reported. TPN indicates a 2-in-1 admixture.

h Tested in Ringer’s injection, lactated.

i Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

j Quinupristin and dalfopristin components combined.

k Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

l Not specified whether concentration refers to single component or combined components.

m Presence or absence of edetate disodium not specified.

n Tested in both dextrose 5% and sodium chloride 0.9%.

o Test performed using the Cubicin formulation.

p Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

Selected Revisions June 1, 2019. © Copyright, October 2008. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Cefazolin Sodium
AHFS 8:12.06.04

Products
Cefazolin as the sodium salt is available in 500-mg and 1-, 10-, 
and 20-g vials. For intramuscular administration, reconstitute 
the 500-mg vial with 2 mL and the 1-g vial with 2.5 mL and shake 
well until dissolved, yielding 225 and 330 mg/mL, respectively. 
Sterile water for injection or bacteriostatic water for injection 
may be used for either the 500-mg or 1-g vials while sodium 
chloride 0.9% only may be used for the 500-mg vial.1(4/08) 4 

For direct intravenous injection, further dilute the reconsti-
tuted cefazolin sodium with approximately 5 mL of sterile water 
for injection.1(4/08) 4 

For intermittent intravenous infusion, reconstituted cefazolin 
sodium should be diluted further in 50 to 100 mL of compatible 
infusion solution.1(4/08) 4 

The 10-g bulk vials may be reconstituted with sterile water 
for injection, bacteriostatic water for injection, or sodium chlo-
ride 0.9%. The 10-g vial should be reconstituted with 45 or 96 
mL to yield concentrations of 1 g/5 mL or 1 g/10 mL, respec-
tively.1(4/08) 

Cefazolin sodium (Braun) is available as 1 g in a dual-chamber 
flexible container. The diluent chamber contains dextrose solu-
tion.1(4/08) 

Cefazolin sodium is also available frozen in polyvinyl chlo-
ride (PVC) bags in concentrations of 500 mg and 1 g in 50 mL of 
dextrose 5%.4 

pH
From 4.5 to 6. The frozen premixed solutions have a pH of 4.5 
to 7.4 

Osmolality
The osmolality of a 225-mg/mL solution in sterile water for 
injection was determined to be 636 mOsm/kg by freezing-point 
depression.1071 

The osmolality of cefazolin sodium 1 and 2 g was calculated 
for the following dilutions:1054 

Osmolality (mOsm/kg)

Diluent 50 mL 100 mL

1 g

Dextrose 5% 321 291

Sodium chloride 0.9% 344 317

2 g

Dextrose 5% 379 324

Sodium chloride 0.9% 406 351

Cefazolin sodium (Braun) 1 g in dual-chamber flexible 
containers has an osmolality of 290 mOsm/kg when activated 
with the dextrose solution diluent.1(4/08) 

The frozen premixed solutions have osmolalities of 260 to 
320 mOsm/kg for the 500 mg/50-mL concentration and 310 to 
380 mOsm/kg for the 1-g/50-mL concentration.4 

The following maximum cefazolin sodium concentrations 
were recommended to achieve osmolalities suitable for periph-
eral infusion in fluid-restricted patients:1180 

Diluent

Maximum
Concentration
(mg/mL)

Osmolality
(mOsm/kg)

Dextrose 5% 77 507

Sodium chloride 0.9% 69 494

Sterile water for injection 138 404

Sodium Content
Each gram of cefazolin sodium contains 48 mg or approximately 
2 mEq of sodium.1(4/08) 4 

Administration
Cefazolin sodium may be administered by deep intramuscular 
injection or by intravenous injection. By direct intravenous 
injection, it is given over 3 to 5 minutes directly into the vein 
or tubing of a running infusion solution. It may also be given by 
intermittent infusion in 50 to 100 mL of compatible diluent or 
by continuous infusion.1(4/08) 

Stability
Intact containers of the sterile powder should be stored at 
controlled room temperature. Reconstituted solutions of 
cefazolin sodium are light yellow to yellow. Protection from 
light is recommended for both the powder and its solu-
tions.1(4/08) 4 

The manufacturer recommends that solutions of cefazolin 
sodium be discarded after 24 hours at room temperature or 10 
days under refrigeration.1(4/08) This recommendation is made to 
reduce the potential for the growth of microorganisms and to 
minimize an increase in color and a change in pH.276 A test of 
cefazolin sodium 250 mg/mL in water for injection showed that 
the drug lost less than 3% in 14 days at 5°C. A loss of 8 to 10% 
was noted in 4 days at 25°C.276 

Cefazolin sodium (Braun) 1 g in dual-chamber flexible plastic 
containers with dextrose solution diluent should be used within 
24 hours after activation if stored at room temperature and in 7 
days if stored under refrigeration.1(4/08) 

DOI: 10.37573/9781585286850.072
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Crystallization
Crystal formation has also been observed in reconstituted 
cefazolin sodium 330 mg/mL stored at room temperature 
after complete dissolution when sodium chloride 0.9% is the 
diluent. The crystals formed initially are fine and may be easily 
overlooked. At 330 mg/mL, cefazolin sodium is near its satura-
tion point, and the room temperature and ionic content of the 
diluent are important for maintaining the drug in solution. In 
an evaluation of cefazolin sodium reconstituted with 2.5 mL of 
either sodium chloride 0.9% or sterile water for injection and 
stored at 24 or 26°C, none of the vials reconstituted with sterile 
water for injection formed crystals within 24 hours. However, 
when sodium chloride 0.9% was the diluent, all vials had crys-
tals. Consequently, sterile water for injection was recommended 
as the diluent when possible.875 The crystals of cefazolin sodium 
can be redissolved by hand-warming the vials or by immersion in 
a 35°C water bath for 2 minutes. The clear solution will then be 
suitable for use.1075 

pH Effects
Cefazolin sodium solutions are relatively stable at pH 4.5 to 8.5. 
Above pH 8.5, rapid hydrolysis of the drug occurs. Below pH 4.5, 
precipitation of the insoluble free acid may occur.4 284 

Cefazolin sodium in solutions containing dextrose, fruc-
tose, sucrose, dextran 40 or 70, mannitol, sorbitol, or glycerol 
in concentrations up to 15% was most stable at pH 5 to 6.5. At 
neutral and alkaline pH, the rate of degradation was accelerated 
by the carbohydrates and alcohols.820 

Cefazolin sodium 3.33 mg/mL was evaluated in several 
aqueous buffer solutions. The drug was most stable in pH 4.5 
acetate buffer, exhibiting 10% decomposition in 3 days at 
35°C and in 5 days at 25°C. In pH 5.7 acetate buffer, a 13% loss 
occurred in 3 days at 35°C and a 10% loss occurred in 5 days 
at 25°C. No loss occurred in either acetate buffer in 7 days at 
4°C.1147 

In pH 7.5 phosphate buffer, a yellow color and particulate 
matter developed after 3 to 4 days at 35°C. This change was 
accompanied by a 6% cefazolin loss in 1 day and an 18% loss 
in 3 days. At 25 and 4°C, 10 and 5% cefazolin losses occurred, 
respectively, in 5 days.1147 

Freezing Solutions
Solutions of cefazolin sodium 125, 225, and 330 mg/mL frozen 
in the original containers at −20°C immediately after reconsti-
tution with sterile water for injection, bacteriostatic water for 
injection, or sodium chloride 0.9% are stated to be stable for 
12 weeks. Thawed solutions are stable for 24 hours at room 
temperature or 10 days under refrigeration; they should not be 
refrozen.4 

When reconstituted with water for injection, dextrose 5%, 
or sodium chloride 0.9% in concentrations of 1 g/2.5 mL, 500 
mg/100 mL, and 10 g/45 mL, cefazolin sodium retained more 
than 90% potency for up to 26 weeks when frozen within  
1 hour after reconstitution at −10 and −20°C. In a concentra-
tion of 500 mg/100 mL in dextrose 5% in Ringer’s injection, 
lactated, Ionosol B in dextrose 5%, Normosol M in dextrose 

5%, Plasma-Lyte in dextrose 5%, or Ringer’s injection, lactated, 
cefazolin sodium was stable for up to 4 weeks when frozen 
within 1 hour after reconstitution at −10°C.277 

In another study, cefazolin sodium (SKF) 1 g/50 mL of 
dextrose 5% and also sodium chloride 0.9% in PVC containers 
was frozen at −20°C for 30 days. The results indicate that 
potency was retained for the duration of the study.299 

Cefazolin sodium (Lilly) 1 g/100 mL in dextrose 5% in PVC 
bags was frozen at −20°C for 30 days and then thawed by expo-
sure to ambient temperature or microwave radiation. The solu-
tions showed no evidence of precipitation or color change and 
showed no loss of potency as determined microbiologically. 
Subsequent storage of the admixture at room temperature for 
24 hours also yielded a physically compatible solution which 
exhibited a 3 to 6% loss of potency.554 

In an additional study, cefazolin sodium (Lilly and SKF) 10 
mg/mL in 50, 100, and 250 mL of dextrose 5% and sodium 
chloride 0.9% in PVC bags was frozen at −20°C for 48 hours. 
Thawing was then performed by exposure to microwave radia-
tion carefully applied so that the solution temperature did not 
exceed 20°C and so that a small amount of ice remained at the 
endpoint. This procedure avoids accelerated decomposition due 
to inadvertent excessive temperature increases. The solutions 
were stored for 4 hours at room temperature. Both brands of 
cefazolin sodium retained at least 90% of the initial activity as 
determined by microbiological assay. In addition, the solutions 
did not exhibit color changes or significant pH changes.627 

An approximate fourfold increase in particles of 2 to 60 μm 
was produced by freezing and thawing cefazolin sodium (Lilly) 
2 g/100 mL of dextrose 5% (Travenol). The reconstituted drug 
was filtered through a 0.45-μm filter into PVC bags of solution 
and frozen for 7 days at −20°C. Thawing was performed at room 
temperature (29°C) for 12 hours. Although the total number 
of particles increased significantly, no particles greater than 60 
μm were observed; the solution complied with USP standards 
for particle sizes and numbers in large volume parenteral solu-
tions.822 

No loss of cefazolin sodium (SKF) was reported from a solu-
tion containing 73.2 mg/mL in sterile water for injection in 
PVC and glass containers after 30 days at −20°C. Subsequent 
thawing and storage for 4 days at 5°C, followed by 24 hours at 
37°C to simulate the use of a portable infusion pump, also did 
not result in a cefazolin loss.1391 

The manufacturer warns against continued heating of a 
completely thawed solution, which can result in accelerated 
drug decomposition and possibly dangerous pressure increases 
in the container.627 

Cefazolin sodium (Braun) 1 g in dual-chamber flexible 
containers should not be frozen.1(4/08) 

Syringes
Cefazolin sodium (SKF) 1 and 2 g/10 mL in sterile water for injec-
tion, packaged in plastic syringes (Monoject), exhibited a 10% 
cefazolin loss in 13 days at 24°C. At 4°C, the drug exhibited 
less than a 10% loss during the 28-day study period. Frozen at 
−15°C, less than 10% drug loss occurred in 3 months.1178 
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Cefazolin sodium (Apothecon) 50 mg/mL in sodium chloride 
0.9% was packaged in 5-mL polypropylene syringes (Becton 
Dickinson) and stored at 23 and 5°C. About 10% loss was found 
after 12 days of storage at 23°C. About 3% loss was found after 
22 days of refrigerated storage.2474 

Cefazolin sodium (Apotex) 100 and 200 mg/mL in sterile 
water for injection was packaged in polypropylene syringes and 
stored at 5°C protected from light.2986 A slight increase in yellow 
discoloration of the solution occurred with less than 10% loss in 
30 days at 5°C with light protection followed by 72 hours at 21 
to 25°C with light exposure.2986 

Filtration
Cefazolin sodium (SKF) 10 g/L in dextrose 5% and also in sodium 
chloride 0.9% was filtered through 0.45- and 0.22-μm Milli-
pore membrane filters at time zero and at 4, 8, and 24 hours 
after mixing. No significant difference in concentration occurred 
between any of the filtered samples compared to unfiltered 
solutions at these time intervals. It was concluded that filtra-

tion of cefazolin sodium solutions through these membrane 
filters could be performed without adversely affecting the drug 
concentration.375 

Central Venous Catheter
Cefazolin sodium (SmithKline Beecham) 5 mg/mL in dextrose 5% 
was found to be compatible with the ARROWg+ard Blue Plus (Arrow 
International) chlorhexidine-bearing triple-lumen central catheter. 
Essentially complete delivery of the drug was found with little or no 
drug loss occurring. Furthermore, chlorhexidine delivered from the 
catheter remained at trace amounts with no substantial increase 
due to the delivery of the drug through the catheter.2335 

Cefazolin sodium 10 mg/mL with heparin sodium 5000 
units/mL as an antibiotic lock in polyurethane central hemodi-
alysis catheters lost about 50% of the antibiotic over 72 hours 
at 37°C. The loss was attributed to sorption to the catheters. 
Nevertheless, the reduced antibiotic concentration (about 5 
mg/mL) remained effective against common microorganisms 
in catheter-related bacteremia in hemodialysis patients.2515 2516 

Compatibility Information
Solution Compatibility

Cefazolin sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Amino acids 4.25%, 
dextrose 25%

MG LI 1 g No increase in particulate matter in 24 hr at 5°C 349 C

Dextrose 5% in Ringer’s 
injection, lactated

SZ Manufacturer-recommended solution 1(4/08) C

Dextrose 5% in Ringer’s 
injection, lactated

LI 5 g Stable for 14 days at 5°C. 8% loss in 4 days at 25°C 276 C

Dextrose 2.5% in sodium 
chloride 0.45%

AB SZ Manufacturer-recommended solution 1(4/08) C

Dextrose 2.5% in sodium 
chloride 0.9%

AB SZ Manufacturer-recommended solution 1(4/08) C

Dextrose 5% in sodium 
chloride 0.225%

AB SZ Manufacturer-recommended solution 1(4/08) C

Dextrose 5% in sodium 
chloride 0.45%

AB SZ Manufacturer-recommended solution 1(4/08) C

Dextrose 5% in sodium 
chloride 0.9%

AB SZ Manufacturer-recommended solution 1(4/08) C

Dextrose 10% in sodium 
chloride 0.9%

AB SZ Manufacturer-recommended solution 1(4/08) C

Dextrose 5% SZ Manufacturer-recommended solution 1(4/08) C

Dextrose 5% LI 5 g 4% loss in 14 days at 5°C, 6% loss in 4 days at 25°C 276 C

Dextrose 5% BAa , TR SKF 20 g Stable for 24 hr at 5 and 22°C 298 C

Dextrose 5% TRb LI 10 g Physically compatible with 3% loss in 24 hr at room 
temperature

554 C



272 CEFAzOLIN SODIUM ASHP INJECTABLE DRUG INFORMATION

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% MGc SKF 10 g Physically compatible with no loss in 48 hr at room 
temperature under fluorescent light

983 C

Dextrose 5% BAa BR 10 g Visually compatible with 7% loss in 30 days at 4°C 2142 C

Dextrose 5% TRa LI 20 g 7% loss in 5 days at 24°C and 5% loss in 24 days at 4°C 336 C

Dextrose 5% BAe NOP 5 and 40 g Less than 10% loss in 7 days at 23°C and 28 days at 4°C 2819 C

Dextrose 5% b APO 20 and 40 g Slight increase in yellow discoloration with less than 10% 
loss in 30 days at 5°C with light protection followed by 72 
hr at 21 to 25°C with light exposure

2986 C

Dextrose 5% BAf AFT 12.5 and 25 g Physically compatible with less than 6% loss in 3 days at 
4°C followed by 12 hr at 35°C and an additional 12 hr at 
25°C

3564 C

Dextrose 10% SZ Manufacturer-recommended solution 1(4/08) C

Ionosol B in dextrose 5% LI 5 g 2% loss in 14 days at 5°C, 1 to 4% loss in 4 days at 25°C 276 C

Normosol M in dextrose 
5%

LI 5 g 3% loss in 14 days at 5°C, 1 to 4% loss in 4 days at 25°C 276 C

Ringer’s injection SZ Manufacturer-recommended solution 1(4/08) C

Ringer’s injection, lactated SZ Manufacturer-recommended solution 1(4/08) C

Ringer’s injection, lactated LI 5 g Stable for 14 days at 5°C. 9% loss in 7 days at 25°C 276 C

Sodium chloride 0.9% SZ Manufacturer-recommended solution 1(4/08) C

Sodium chloride 0.9% LI 5 g 4% loss in 7 days at 5°C, 8% loss in 4 days at 25°C 276 C

Sodium chloride 0.9% BAa , TR SKF 20 g Stable for 24 hr at 5 and 22°C 298 C

Sodium chloride 0.9% MGc SKF 10 g Physically compatible with no loss in 48 hr at room 
temperature under fluorescent light

983 C

Sodium chloride 0.9% LI 3.33 g Physically compatible with 5% loss at 25°C in 3 days. No 
loss in 7 days at 4°C

1147 C

Sodium chloride 0.9% TRb LI 20 g 9% loss in 7 days at 24°C and 5% loss in 15 days at 4°C 336 C

Sodium chloride 0.9% HOSe NOP 5 and 40 g Less than 10% loss in 7 days at 23°C and 28 days at 4°C 2819 C

Sodium chloride 0.9% b APO 20 and 40 g Slight increase in yellow discoloration with less than 10% 
loss in 30 days at 5°C with light protection followed by 72 
hours at 21 to 25°C with light exposure

2986 C

Sodium chloride 0.9% BAf AFT 12.5 and 25 g Physically compatible with less than 5% loss in 3 days at 
4°C followed by 12 hr at 35°C and an additional 12 hr at 
25°C

3564 C

TPN #22d SKF 10 g Physically compatible with no loss of activity in 24 hr at 
22°C in the dark

837 C

TPN #107d 1 g 9% cefazolin loss in 24 hr at 21°C 1326 C

a Tested in both glass and PVC containers.

b Tested in PVC containers.

c Tested in glass containers.

d Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

e Tested in Accufusor reservoirs.

f Tested in Infusor LV (Baxter) elastomeric reservoirs.

Solution Compatibility (Cont.)
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Additive Compatibility

Cefazolin sodium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g LI 20 g D5LR, D5R, 
D5S, D5W, 
D10W, LR, NS, 
R, SL

Both drugs stable for 8 hr at 25°C. 
Turbidity observed at 24 hr

293 I

Atracurium besylate BW 500 mg 10 g D5W Atracurium unstable and particles form 1694 I

Aztreonam SQ 10 and 20 g LI 5 and 20 g D5W, NSa Physically compatible. Little loss of either 
drug in 48 hr at 25°C and 7 days at 4°C in 
the dark

1020 C

Bleomycin sulfate BR 20 and 30 units LI 1 g NS 43% loss of bleomycin activity in 1 week 
at 4°C

763 I

Clindamycin phos-
phate

UP 9 g SKF 10 g D5Wb Physically compatible with no clinda-
mycin loss and 8% cefazolin loss in 48 
hr at room temperature under fluores-
cent light

983 C

Clindamycin phos-
phate

UP 9 g SKF 10 g NSb Physically compatible with no clinda-
mycin loss and 3% cefazolin loss in 48 
hr at room temperature under fluores-
cent light

983 C

Clindamycin phos-
phated 

UP 9 g SKF 10 g D5W, NSb 10% cefazolin loss in 4 hr in D5W and 
12 hr in NS at 25°C. No clindamycin and 
gentamicin loss in 24 hr

1328 I

Famotidine YAM 200 mg FUJ 10 g D5W Visually compatible with 10% cefazolin 
and 5% famotidine loss in 24 hr at 25°C. 
9% cefazolin and 5% famotidine loss in 
48 hr at 4°C

1763 C

Fluconazole PF 1 g SM 10 g D5W Visually compatible with no fluconazole 
loss in 72 hr at 25°C under fluorescent 
light. Cefazolin not tested

1677 C

Gentamicin sulfatee ES 800 mg SKF 10 g D5W, NSb 10% cefazolin loss in 4 hr in D5W and 
12 hr in NS at 25°C. No clindamycin and 
gentamicin loss in 24 hr

1328 I

Linezolid PHU 2 g APC 10 g c Physically compatible with 5% or less loss 
of each drug in 3 days at 23°C and 7 days 
at 4°C protected from light

2262 C

Meperidine HCl 0.5 g FUJ 10 g D5W Visually compatible. 5% loss of each drug 
in 5 days at 25°C. 5% cefazolin and 7% 
meperidine loss in 20 days at 4°C

1966 C

Metronidazole SE 5 g LI 10 g 5% cefazolin loss and no metronidazole 
loss in 7 days at 25°C. No loss of either 
drug in 12 days at 5°C

993 C

Metronidazole AB 5 g LI 10 g Visually compatible with no loss of either 
drug in 72 hr at 8°C

1649 C

Promethazine HCl ES 250 mg LI 10 g D5W Cloudiness forms then dissipates 1753 ?

Ranitidine HCl GL 100 mg 2 g D5W Color change within 24 hr 1151 ?

Ranitidine HCl GL 50 mg and 2 g 1 g D5W Ranitidine stable for only 6 hr at 25°C. 
Cefazolin not tested

1515 I
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Tenoxicam RC 200 mg FUJ 5 g D5W Visually compatible with less than 10% 
loss of both drugs in 48 hr at 25°C and in 
72 hr at 4°C in the dark

2441 C

Verapamil HCl KN 80 mg SKF 2 g D5W, NS Physically compatible for 24 hr 764 C

a Tested in PVC containers.

b Tested in glass containers.

c Admixed in the linezolid infusion container.

d Tested in combination with gentamicin sulfate 800 mg/L.

e Tested in combination with clindamycin phosphate 9 g/L.

Drugs in Syringe Compatibility

Cefazolin sodium

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Ascorbic acid LI 1 mL LI 1 g/3 mL Precipitate forms within 3 min at 32°C 766 I

Dimenhydrinate 10 mg/1 mL 100 mg/1 mL Clear solution 2569 C

Heparin sodium 2500 units/1 mL 2 g Physically compatible for at least 5 min 1053 C

Hydromorphone HCl KN 2, 10, 40 mg/1 mL SKF >200 mg/1 mL Precipitate forms 2082 I

Hydromorphone HCl KN 2, 10, 40 mg/1 mL SKF 150 mg/1 mL Visually compatible with less than 10% loss of 
each drug in 24 hr at room temperature

2082 C

Lidocaine HCl AST 0.5%, 3 mL SKF 1 g Precipitate forms within 3 to 4 hr at 4°C 532 I

Pantoprazole sodium a 4 mg/1 mL 100 mg/1 mL Precipitates immediately 2574 I

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Cefazolin sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 5 mg/mLa SKF 20 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Allopurinol sodium BW 3 mg/mLb GEM 20 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Alprostadil BED 7.5 mcg/mLo p LI 100 mg/mLn Visually compatible for 1 hr 2746 C

Amifostine USB 10 mg/mLa MAR 20 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Amiodarone HCl LZ 4 mg/mLa LI 20 mg/mLa Precipitate forms 1444 I

Amiodarone HCl LZ 4 mg/mLb LI 20 mg/mLb Physically compatible for 4 hr at room temperature 1444 C

Anakinra SYN 4 and 36 mg/mLb GVA 15 mg/mLb Physically compatible. No cefazolin loss in 4 hr at 25°C. 
Anakinra uncertain

2508 ?

Anidulafungin VIC 0.5 mg/mLa APC 20 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Atracurium besylate BW 0.5 mg/mLa LY 10 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Aztreonam SQ 40 mg/mLa MAR 20 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa APO 20 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Calcium gluconate AST 4 mg/mLc LI 40 mg/mLc Physically compatible for 3 hr 1316 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Caspofungin acetate ME 0.7 mg/mLb CUR 20 mg/mLb Immediate white turbid precipitate forms 2758 I

Caspofungin acetate ME 0.5 mg/mLb SZ 100 mg/mLb Fine white crystals reported 2766 I

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLc q HOS 20 mg/mLc Physically compatible for 2 hr 3262 C

Cisatracurium besylate GW 0.1 mg/mLa SKB 20 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cisatracurium besylate GW 2 mg/mLa SKB 20 mg/mLa Gray subvisible haze forms immediately 2074 I

Cisatracurium besylate GW 5 mg/mLa SKB 20 mg/mLa Gray haze forms immediately 2074 I

Cloxacillin sodium SMX 100 mg/mL NOP 10 mg/mL Physically compatible for up to 4 hr at room tempera-
ture

3245 C

Cyclophosphamide MJ 20 mg/mLa SKF 20 mg/mLa Physically compatible for 4 hr at 25°C 1194 C

Dexmedetomidine HCl AB 4 mcg/mLb LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 5 mg/mL LI 20 and 200 mg/
mLb 

Visually compatible 1807 C

Diltiazem HCl MMD 1 mg/mLb LI 200 mg/mLb Visually compatible 1807 C

Docetaxel RPR 0.9 mg/mLa APC 20 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Doxapram HCl RB 2 mg/mLa APO 100 mg/mLa Visually compatible for 4 hr at 23°C 2470 C

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa SKB 20 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Enalaprilat MSD 0.05 mg/mLb SKF 20 mg/mLe Physically compatible for 24 hr at room temperature 
under fluorescent light

1355 C

Esmolol HCl DCC 10 mg/mLa LI 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Etoposide phosphate BR 5 mg/mLa APC 20 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine MSD 0.2 mg/mLa LY 20 mg/mLb Physically compatible for 14 hr 1196 C

Famotidine ME 2 mg/mLb 20 mg/mLa Visually compatible for 4 hr at 22°C 1936 C

Fenoldopam mesylate AB 80 mcg/mLb APO 20 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Filgrastim AMG 30 mcg/mLa LI 20 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fluconazole RR 2 mg/mL LY 40 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Fludarabine phos-
phate

BX 1 mg/mLa LEM 20 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Foscarnet sodium AST 24 mg/mL SKF 40 mg/mL Physically compatible for 24 hr at room temperature 
under fluorescent light

1335 C

Gallium nitrate FUJ 1 mg/mLb GEM 100 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Gemcitabine HCl LI 10 mg/mLb APC 20 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa SKB 20 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Heparin sodium TR 50 units/mL SKB 20 mg/mLa Visually compatible for 4 hr at 25°C 1793 C

Heparin sodium LEO 10 and 5000 
units/mLb 

NOP 10 mg/mLb Physically compatible with little change in heparin 
activity in 14 days at 4 and 37°C. Antibiotic not tested

2684 C

Hetastarch in lactated 
electrolyte

AB 6% LI 20 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hetastarch in sodium 
chloride 0.9%

DCC 6% SKF 20 mg/mLa Visually compatible for 4 hr at room temperature 1313 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Hetastarch in sodium 
chloride 0.9%

DCC 6% SKF 20 mg/mLa Simulation in vials showed no incompatibility, but 
white precipitate formed in Y-site during infusion

1315 I

Hydromorphone HCl WY 0.2 mg/mLa SKF 20 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Hydromorphone HCl KN 2, 10, 40 mg/mL SKF 20a and 150 mg/
mL

Visually compatible and both drugs stable for 24 hr 1532 C

Hydromorphone HCl KN 2, 10, 40 mg/mL SKF >200 mg/mL Precipitate forms immediately 1532 I

Hydroxyethyl starch 
130/0.4 in sodium chlo-
ride 0.9%

FRK 6% NOP 20, 30, 40 mg/
mLa 

Visually compatible for 24 hr at room temperature 2770 C

Idarubicin HCl AD 1 mg/mLb LI 20 mg/mLa Precipitate forms in 1 hr 1525 I

Insulin, regular LI 0.2 unit/mLb LI 20 mg/mLa Physically compatible for 2 hr at 25°C 1395 C

Isavuconazonium 
sulfate

ASP 1.5 mg/mLc APO 20 mg/mLc Measured turbidity increases immediately 3263 I

Labetalol HCl SC 1 mg/mLa LI 10 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Letermovir ME a a Physically compatible 3398 C

Lidocaine HCl AB 8 mg/mLc LI 40 mg/mLc Physically compatible for 3 hr 1316 C

Linezolid PHU 2 mg/mL SKB 20 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Magnesium sulfate IX 16.7, 33.3, 66.7, 
100 mg/mLa 

LI 20 mg/mLa Physically compatible for at least 4 hr at 32°C 813 C

Melphalan HCl BW 0.1 mg/mLb GEM 20 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl WY 10 mg/mLa SKF 20 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Meropenem 50 mg/mL HOS 100 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Meropenem–vabor-
bactam

TMC 8 mg/mLb r SGT 20 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Midazolam HCl RC 1 mg/mLa MAR 20 mg/mLa Visually compatible for 24 hr at 23°C 1847 C

Milrinone lactate SS 0.2 mg/mLa APO 100 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Morphine sulfate WI 1 mg/mLa SKF 20 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Multivitamins USV 5 mL/La SKF 1 g/50 mLa Physically compatible for 24 hr at room temperature 323 C

Nicardipine HCl DCC 0.1 mg/mLa SKF 20 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Ondansetron HCl GL 1 mg/mLb LEM 20 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Ondansetron HCl GL 0.03 and 0.3 mg/
mLa 

LI 20 mg/mLa Visually compatible with little loss of either drug in 4 
hr at 25°C

1732 C

Palonosetron HCl MGI 50 mcg/mL WAT 20 mg/mLa Physically compatible and no loss of either drug in 4 
hr at room temperature

2749 C

Pancuronium bromide ES 0.05 mg/mLa LY 10 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Pantoprazole sodium ALTm 0.16 to 0.8 mg/
mLb 

NOP 20 to 40 mg/mLa Visually compatible for 12 hr at 23°C 2603 C

Pemetrexed disodium LI 20 mg/mLb GVA 20 mg/mLa Slight color darkening occurs over 4 hr 2564 I

Pentamidine isethi-
onate

FUJ 3 mg/mLa SKB 20 mg/mLa Cloudy precipitation forms immediately 1880 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Plazomicin sulfate ACH 24 mg/mLc SGT 20 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Promethazine HCl ES 25 mg/mL LI 10 mg/mLa Cloudiness forms then dissipates 1753 ?

Propofol ZENs 10 mg/mL MAR 20 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Ranitidine HCl GL 1 mg/mLb FUJ 20 mg/mLb Visually compatible with little loss of either drug in 4 
hr at 25°C

2259 C

Ranitidine HCl GL 1 mg/mLb FUJ 20 mg/mLb Visually compatible with no cefazolin loss and 3% 
ranitidine loss in 4 hr

2362 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

SKB 20 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb LEM 20 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Tacrolimus FUJ 1 mg/mLb BR 40 mg/mLa Visually compatible for 24 hr at 25°C 1630 C

Tedizolid phosphate CUB 0.8 mg/mLb APO 20 mg/mLb Physically compatible for 2 hr 3244 C

Teniposide BR 0.1 mg/mLa MAR 20 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Theophylline TR 4 mg/mL SKB 20 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Thiotepa IMMf 1 mg/mLa MAR 20 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #73g 32.5 mLh SKF 20 mg/mLa Visually compatible for 4 hr at 25°C 1008 C

TNA #218g SKB 20 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #219g SKB 20 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #220g SKB 20 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #221g SKB 20 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #222g SKB 20 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #223g SKB 20 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #224g SKB 20 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #225g SKB 20 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #226g SKB 20 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TPN #61g i SKF 200 mg/0.9 mLj Physically compatible 1012 C

TPN #61g k SKF 1.2 g/5.3 mLj Physically compatible 1012 C

TPN #212g SKB 20 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

TPN #213g SKB 20 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

TPN #214g SKB 20 mg/mLa Microprecipitate forms immediately 2109 I

TPN #215g SKB 20 mg/mLa Microprecipitate forms immediately 2109 I

Vancomycin HCl AB 20 mg/mLa SKB 200 mg/mLl Transient precipitate forms 2189 ?

Vancomycin HCl AB 20 mg/mLa SKB 10 and 50 mg/
mLa 

Gross white precipitate forms immediately 2189 I

Vancomycin HCl AB 20 mg/mLa SKB 1 mg/mLa Physically compatible for 4 hr at 23°C 2189 C

Vancomycin HCl AB 2 mg/mLa SKB 200 mg/mLl Physically compatible for 4 hr at 23°C 2189 C

Vancomycin HCl AB 2 mg/mLa SKB 50 mg/mLa Subvisible haze forms immediately 2189 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vancomycin HCl AB 2 mg/mLa SKB 1 and 10 mg/mLa Physically compatible for 4 hr at 23°C 2189 C

Vecuronium bromide OR 0.1 mg/mLa LY 10 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Vinorelbine tartrate BW 1 mg/mLb GEM 20 mg/mLb Measured turbidity increases immediately 1558 I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Tested in dextrose 5%, Ringer’s injection, lactated, sodium chloride 0.45%, and sodium chloride 0.9%.

e Tested as the premixed infusion solution.

f Lyophilized formulation tested.

g Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

h A 32.5-mL sample of parenteral nutrition solution combined with 50 mL of antibiotic solution.

i Run at 21 mL/hr.

j Given over five minutes by syringe pump.

k Run at 94 mL/hr.

l Tested in sterile water for injection.

m Test performed using the formulation WITHOUT edetate disodium.

n Tested in either dextrose 5% or in sodium chloride 0.9%, but the report did not specify which solution.

o Tested in a 1:1 mixture of (1) dextrose 5% and dextrose 5% in sodium chloride 0.45% with and without potassium chloride 20 mEq/L and also in (2) dextrose 10% in sodium 
chloride 0.45% with and without potassium chloride 20 mEq/L.

p Tested in a 1:1 mixture of dextrose 5% and TPN #274 (see Appendix).

q Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

r Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

s Test performed using the formulation WITH edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Additional Compatibility Information
Peritoneal Dialysis Solutions
The stability of cefazolin sodium 75 and 150 mg/L, alone and 
with gentamicin sulfate 8 mg/L, was evaluated in a peritoneal 
dialysis solution of dextrose 1.5% with heparin sodium 1000 
units/L. Cefazolin activity was retained for 48 hours at both 4 
and 26°C at both concentrations, alone and with gentamicin. 
Gentamicin activity also was retained over the study period. At 
37°C, however, cefazolin losses were greater, with about a 10 to 
12% loss occurring in 48 hours. Gentamicin losses ranged from 
4 to 8% in this time period.1029 

Gentamicin 4 mcg/mL in Dianeal PDS with dextrose 1.5 and 
4.25% (Travenol) was evaluated with cefazolin sodium 125 
mcg/mL, heparin 500 units, and albumin 80 mg in 2-L bags. The 
gentamicin content was retained for 72 hours.1413 

The stability of cefazolin sodium (Lilly) 0.5 mg/mL in 
Dianeal PD-1 with dextrose 1.5 and 4.25% (Travenol) was 
studied. The drug was stable, exhibiting losses of 10.5% or 
less in 14 days at 4°C, 8 days at 25°C, and 24 hours at 37°C. 
However, losses of 11.7 and 14.6% occurred in the solutions 
containing dextrose 1.5% and dextrose 4.25%, respectively, 
in 11 days at 25°C.1480 

Cefazolin sodium (Lilly) 125 mcg/mL combined separately 
with the aminoglycosides amikacin sulfate (Bristol), gentamicin 
sulfate (Schering), and tobramycin sulfate (Lilly) at a concentra-
tion of 25 mcg/mL in peritoneal dialysis solution (Dianeal 1.5%) 
exhibited enhanced rates of lethality to Staphylococcus aureus, 
Escherichia coli, and Pseudomonas aeruginosa compared to any 
of the drugs alone.1623 

Cefazolin sodium (Fujisawa) 0.333 mg/mL in PD-2 with 
dextrose 1.5% (Baxter) peritoneal dialysis solution with and 
without heparin sodium 1000 units/1.5 L was stored at 4, 25, 
and 37°C. No visible changes occurred, and less than 10% loss 
of cefazolin occurred in 20 days at 4°C, 11 days at 25°C, and 24 
hours at 37°C.2388 

Cefazolin sodium (Fujisawa) 0.5 mg/mL in Extraneal PD 
(Baxter) containing 7.5% icodextrin was physically compat-
ible and chemically stable for 30 days at 4°C with about 7% 
cefazolin loss and for 7 days at room temperature with about 
9% loss. At 37°C, 8% cefazolin loss occurred in 24 hours.2480 

Cefazolin sodium 125 and 500 mg/mL (Apothecon) was eval-
uated for stability at 38°C in Dianeal PD-2 with dextrose 1.5, 
2.5, and 4.25% and in Extraneal 7.5% with and without added 
heparin. Less than 10% loss occurred in 48 hours and 10 to 14% 
loss in 60 hours.2655 
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Cefazolin sodium (Hospira) 500 mg/L in Extraneal with 
icodextrin 7.5% (Baxter) peritoneal dialysis solution bags exhib-
ited less than 10% loss in 14 days at 4°C, 7 days at 25°C, and 
6 hours at 37°C.3537 Cefazolin sodium (Hospira) 500 mg/L with 
gentamicin sulfate (Pfizer) 20 mg/L in Extraneal with icodex-
trin 7.5% (Baxter) peritoneal dialysis solution bags exhibited 
less than 10% loss of either drug in 14 days at 4°C, 7% loss of 
cefazolin and no loss of gentamicin in 4 days at 25°C, and 5% 

loss of cefazolin and 1% loss of gentamicin in 1 day at 37°C.3537 
Cefazolin sodium (Hospira) 500 mg/L with ceftazidime (Sandoz) 
500 mg/L in Extraneal with icodextrin 7.5% (Baxter) peritoneal 
dialysis solution bags exhibited less than 10% loss of either drug 
in 14 days at 4°C, 2% loss of cefazolin and 6% loss of ceftazi-
dime in 2 days at 25°C, and 2% loss of cefazolin and no loss of 
ceftazidime in 6 hours at 37°C.3537 

Selected Revisions July 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Cefepime Hydrochloride
AHFS 8:12.06.16

Products
Cefepime hydrochloride is available as 1 and 2 g of cefepime in 
vials.3295 The drug also may be available in a 500-mg vial.3295 3324  
The products contain l-arginine in an approximate concentration  
of 707 mg/g of cefepime to control the pH of the reconstituted 
solution.3295 

For intramuscular administration, reconstitute the 500-mg 
and 1-g vials with 1.3 and 2.4 mL, respectively, of sterile water 
for injection, sodium chloride 0.9%, dextrose 5%, lidocaine 
hydrochloride 0.5 or 1%, or bacteriostatic water for injection 
preserved with parabens or benzyl alcohol to yield a solution 
with a cefepime concentration of 280 mg/mL.3295 

For intravenous injection, reconstitute the 500-mg and 1-g 
vials with 5 and 10 mL, respectively, of a compatible diluent to 
yield a solution with a cefepime concentration of 100 mg/mL; 
reconstitute the 2-g vial with 10 mL of a compatible diluent 
to yield a solution with a cefepime concentration of 160 mg/
mL.3295 The reconstituted solutions should be added to compat-
ible intravenous solutions for intermittent intravenous infu-
sion.3295 

Cefepime hydrochloride also is available as 1 and 2 g of cefepime 
in ADD-Vantage vials.3295 Each ADD-Vantage vial also contains  
l-arginine in an approximate concentration of 707 mg/g of 
cefepime.3295 ADD-Vantage vials of cefepime hydrochloride should 
be prepared with 50 or 100 mL of dextrose 5% or sodium chloride 
0.9% in ADD-Vantage diluent bags.3295 

Cefepime hydrochloride is available as 1 and 2 g of cefepime 
in a dual-chamber flexible container.3297 The drug chamber also 
contains l-arginine in an approximate concentration of 725 mg/g 
of cefepime.3297 The diluent chamber contains approximately 50 
mL of dextrose 5% for use as a diluent.3297 

Cefepime is available in 1- and 2-g sizes as a frozen premixed 
solution in 50- and 100-mL bags, respectively.3296 Approximately 
1.03 or 2.06 g of dextrose hydrous has been added to the 50- 
or 100-mL bags, respectively, to adjust the osmolality.3296 The 
frozen premixed solution also contains l-arginine in an approx-
imate concentration of 725 mg/g of cefepime with or without 
hydrochloric acid in water for injection for intravenous infu-
sion.3296 

pH
The pH of the reconstituted solution and the frozen premixed 
solution ranges from 4 to 6.3295 3296 3297 

Osmolality
Cefepime 1 and 2 g in dual-chamber flexible containers has an 
approximate osmolality of 431 and 577 mOsm/kg, respectively, 
when activated with the dextrose solution diluent.3297 

Frozen premixed solutions of cefepime are iso-osmotic.3296 

Trade Name(s)
Maxipime

Administration
Cefepime hydrochloride is administered by intermittent intra-
venous infusion over approximately 30 minutes;3295 3296 3297 the 
manufacturer states that the drug also can be given by intra-
muscular injection for certain indications.3295 

Stability
Intact vials of cefepime hydrochloride should be stored at 
controlled room temperature and protected from light.3295 
Reconstituted solutions may vary from pale yellow to amber.3295 
Both the powder and reconstituted solutions may darken during 
storage like other cephalosporins.3295 3297 In one study, solu-
tions of cefepime in sterile water for injection at concentrations 
greater than 50 g/L underwent marked color changes (i.e., from 
light yellow to dark red) in 2 hours at 37°C.3105 When stored as 
recommended, the drug is not adversely affected.3295 3279 

Reconstituted solutions of cefepime hydrochloride in 
compatible diluents are stable for 24 hours at room tempera-
tures of 20 to 25°C and for 7 days under refrigeration at 2 to 
8°C.3295 Cefepime 1 and 2 g in dual-chamber flexible plastic 
containers with dextrose solution diluent should be used within 
12 hours after activation if stored at room temperature and in 5 
days if stored under refrigeration.3297 

pH Effects
Cefepime hydrochloride is most stable at pH values in the 
range of 4 to 5. At higher pH values, cefepime hydrochloride 
is less stable. Cefepime hydrochloride decomposition results in 
alkaline degradation products, which may increase the rate of 
loss.2513 2514 2515 

Freezing Solutions
The commercially available frozen injection should be thawed at 
room temperature of 25°C or under refrigeration at 5°C; solu-
tions should not be subject to force thawing by immersion in 
water baths or microwaving.3296 The manufacturer indicates that 
the thawed solution is stable for 24 hours at room temperature 
of 25°C or 7 days under refrigeration at 5°C.3296 Thawed solu-
tions should not be refrozen.3296 

Syringes
Cefepime (Bristol-Myers Squibb) 100 and 200 mg/mL in 
dextrose 5%, sodium chloride 0.9%, and sterile water for injec-
tion was packaged as 10 mL of solution in 10-mL polypropylene 
syringes and capped (Becton Dickinson). The samples were 
stored frozen at −20°C for 90 days and were also tested without 
having been frozen. The solutions remained stable for up to 14 

DOI: 10.37573/9781585286850.073
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days refrigerated at 4°C, losing 10% or less of the cefepime. In 
samples stored at room temperature of about 23°C, less than 
10% loss occurred in 1 day in most cases, but losses as high as 
13% occurred in 2 days in some (but not all) samples that were 
evaluated.2220 2221 Samples refrigerated up to 5 days followed by 
room temperature storage exhibited similar stability, exhibiting 
less than 10% loss in 1 day but higher losses after 2 days.2220 

Cefepime (Bristol-Myers Squibb) 20 mg/mL in sodium chlo-
ride 0.9% was packaged in 10-mL polypropylene syringes 
(Becton Dickinson) and stored at 25 and 5°C. The drug solu-
tions remained clear, but the color deepened to a darker yellow 
during storage at room temperature. About 5% loss occurred in 
2 days and 11% loss in 4 days at 25°C. About 3% loss was found 

after 21 days at 5°C. The losses were comparable to the drug 
solution stored in a glass flask, indicating sorption to syringe 
components did not occur.2341 

Central Venous Catheter
Cefepime (Bristol-Myers Squibb) 5 mg/mL in dextrose 5% was 
found to be compatible with the ARROWg+ard Blue Plus (Arrow 
International) chlorhexidine-bearing triple-lumen central cath-
eter. Delivery of the cefepime hydrochloride ranged from 92 to 
95% of the initial concentration among the 3 lumens. Further-
more, chlorhexidine delivered from the catheter remained at 
trace amounts with no substantial increase due to the delivery 
of the drug through the catheter.2335 

Compatibility Information
Solution Compatibility

Cefepime HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Amino acids 4.25%, dextrose 
25% with electrolytes

AB BR 1 and 4 g 5 to 6% loss in 8 hr at room temperature and 3 days at 5°C 1682 C

Dextrose 5% in Ringer’s 
injection, lactated

a BR 1 and 40 g Visually compatible with 2 to 6% loss in 24 hr at room tempera-
ture exposed to light and about 2 to 3% loss in 7 days at 5°C

1680 C

Dextrose 5% in sodium chlo-
ride 0.9%

a BR 1 and 40 g Visually compatible with 3 to 5% loss in 24 hr at room tempera-
ture exposed to light and 1 to 3% loss in 7 days at 5°C

1680 C

Dextrose 5% b BR 1 g Visually compatible with 2 to 4% loss in 24 hr at room tempera-
ture exposed to light and 1 to 2% loss in 7 days at 5°C

1680 C

Dextrose 5% b BR 40 g Visually compatible with 4 to 7% loss in 24 hr at room tempera-
ture exposed to light and about 2% loss in 7 days at 5°C

1680 C

Dextrose 5% BAa BMS 20 g 6% loss in 2 days at 25°C and in 23 days at 5°C. Increase in yellow 
color

2102 C

Dextrose 5% BFMc BMS 8 g 8 to 9% loss in 48 hr at 24°C and in 15 days at 4°C. Amber discol-
oration

2150 C

Dextrose 5% BAa BMS 20 g Visually compatible and stable for 30 days frozen at −20°C 
followed by 11 days at 4°C

2390 C

Dextrose 10% a BR 1 and 40 g Visually compatible with 3 to 5% loss in 24 hr at room tempera-
ture exposed to light and 1 to 3% loss in 7 days at 5°C

1680 C

Normosol M in dextrose 5% ABa BR 1 and 40 g Visually compatible with 2 to 5% loss in 24 hr at room tempera-
ture exposed to light and 2% loss in 7 days at 5°C

1680 C

Normosol R ABa BR 1 and 40 g Visually compatible with 2 to 5% loss in 24 hr at room tempera-
ture exposed to light and 1 to 2% loss in 7 days at 5°C

1680 C

Normosol R in dextrose 5% ABa BR 1 g Visually compatible with 2% loss in 24 hr at room temperature 
exposed to light

1680 C

Sodium chloride 0.9% b BR 1 and 40 g Visually compatible with 2 to 5% loss in 24 hr at room tempera-
ture exposed to light and about 1 to 3% loss in 7 days at 5°C

1680 C

Sodium chloride 0.9% BAa BMS 20 g 6% loss in 2 days at 25°C and in 23 days at 5°C. Increase in yellow 
color

2102 C

Sodium chloride 0.9% BFMc BMS 8 g 8% loss in 72 hr at 24°C and in 15 days at 4°C. Amber discoloration 2150 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% d e 20 g Less than 10% loss in theoretical concentration in 12 hr at 
ambient temperature when administered as a continuous infusion

3535 C

Sodium chloride 0.9% d e 40 g Less than 10% loss in theoretical concentration in 10 hr at 
ambient temperature when administered as a continuous infusion

3535 C

a Tested in PVC containers.

b Tested in both glass and PVC containers.

c Tested in polyethylene-lined trilayer (Clear-Flex) containers.

d Tested in polypropylene syringes.

e Salt not specified.

Additive Compatibility

Cefepime HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 6 g BR 40 g D5W, NS Visually compatible with 6% cefepime loss in 24 hr 
at room temperature and 4% loss in 7 days at 5°C. 
No amikacin loss

1681 C

Aminophylline LY 1 g BR 4 g NS 37% cefepime loss in 18 hr at room temperature 
and 32% loss in 3 days at 5°C. No aminophylline 
loss

1681 I

Ampicillin sodium BR 1 g BR 40 g D5W 4% ampicillin loss in 8 hr at room temperature and 
5°C. 7% cefepime loss in 8 hr at room temperature 
and no loss in 8 hr at 5°C

1682 ?

Ampicillin sodium BR 1 g BR 40 g NS No ampicillin loss in 24 hr at room temperature and 
9% loss in 48 hr at 5°C. 5% cefepime loss in 24 hr at 
room temperature and 2% loss in 72 hr at 5°C

1682 C

Ampicillin sodium BR 10 g BR 40 g D5W 6% ampicillin loss in 2 hr at room temperature and 
2% loss in 8 hr at 5°C. 7% cefepime loss in 2 hr at 
room temperature and 8 hr at 5°C

1682 I

Ampicillin sodium BR 10 g BR 40 g NS 6% ampicillin loss in 8 hr at room temperature and 
9% loss in 48 hr at 5°C. 8% cefepime loss in 8 hr at 
room temperature and 10% loss in 48 hr at 5°C

1682 I

Ampicillin sodium BR 40 g BR 4 g D5W 10% ampicillin loss in 1 hr at room temperature 
and 9% loss in 2 hr at 5°C. 25% cefepime loss in 1 
hr at room temperature and 9% loss in 2 hr at 5°C

1682 I

Ampicillin sodium BR 40 g BR 4 g NS 5% ampicillin loss in 8 hr at room temperature and 
4% loss in 8 hr at 5°C. 4% cefepime loss in 8 hr at 
room temperature and 6% loss in 8 hr at 5°C

1682 ?

Clindamycin phos-
phate

UP 0.25 g BR 40 g D5W, NS 7% or less cefepime loss in 24 hr at room tempera-
ture and 10% or less loss in 7 days at 5°C. No clinda-
mycin loss in 24 hr at room temperature and 8% or 
less loss in 7 days at 5°C

1682 C

Clindamycin phos-
phate

UP 6 g BR 4 g D5W, NS 7% or less cefepime loss in 24 hr at room tempera-
ture and 10% or less loss in 7 days at 5°C. No clinda-
mycin loss in 24 hr at room temperature and 8% or 
less loss in 7 days at 5°C

1682 C

Gentamicin sulfate ES 1.2 g BR 40 g D5W, NS Cloudy in 18 hr at room temperature 1681 I

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Heparin sodium MG 10,000 and 
50,000 
units

BR 4 g D5W, NS Visually compatible with 4% cefepime loss in 24 hr 
at room temperature and 3% in 7 days at 5°C. No 
heparin loss

1681 C

Metronidazole AB, ES, 
SE

5 g BR 4 and 40 g 4 to 5% cefepime loss in 24 hr at room temperature 
exposed to light and up to 10% loss in 7 days at 
5°C. No metronidazole loss. Orange color develops 
in 18 hr at room temperature and 24 hr at 5°C

1682 ?

Metronidazole SCS 5 g BMS 2.5, 5, 10, 
and 20 g

a Visually compatible. 7 to 9% cefepime loss in 48 hr 
at 23°C; 2 to 8% cefepime loss in 7 days at 4°C. 7% 
or less metronidazole loss in 7 days at 4 and 23°C

2324 C

Metronidazole AB 5 g ELN 3.3, 6.6, 10, 
20 g

a Physically compatible and less than 6% metronida-
zole loss at 4 and 23°C in 14 days. 2 to 5% cefepime 
loss in 14 days at 4°C. At 23°C, 10 to 12% cefepime 
loss in 72 hr

2726 C

Potassium chloride AB 10 and 40 
mEq

BR 4 g D5W, NS Visually compatible with 2% cefepime loss in 24 hr 
at room temperature or 7 days at 5°C

1681 C

Theophylline BA 800 mg BR 4 g D5W Visually compatible. 3% cefepime loss in 24 hr at 
room temperature and 7 days at 5°C. No theophyl-
line loss

1681 C

Tobramycin sulfate AB 0.4 g BR 40 g D5W, NS Cloudiness forms immediately 1682 I

Tobramycin sulfate AB 2 g BR 2.5 g D5W, NS Cloudiness forms immediately 1682 I

Vancomycin HCl LI 5 g BR 4 g D5W, NS 4% cefepime loss in 24 hr at room temperature in 
light and 2% loss in 7 days at 5°C. No vancomycin 
loss. Cloudiness in 5 days at 5°C

1682 C

Vancomycin HCl LI 1 g BR 40 g D5W, NS 4% cefepime loss in 24 hr at room temperature in 
light and 2% loss in 7 days at 5°C. No vancomycin 
loss and no cloudiness

1682 C

a Tested in PVC containers.

Y-Site Injection Compatibility (1:1 Mixture)

Cefepime HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetylcysteine 100 mg/mL BMS 120 mg/mLc Over 10% cefepime loss occurs in 1 hr 2513 I

Amikacin sulfate 15 mg/mL BMS 120 mg/mLc Physically compatible with less than 10% cefepime loss. Amik-
acin not tested

2513 C

Anidulafungin VIC 0.5 mg/mLa DUR 20 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Bivalirudin TMC 5 mg/mLa BMS 20 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Caspofungin 
acetate

ME 0.7 mg/mLb BMS 20 mg/mLb Immediate white turbid precipitate forms 2758 I

Ceftolozane 
sulfate–tazobactam 
sodium

CUB 10 mg/mLe f SGT 40 mg/mLe Physically compatible for 2 hr 3262 C

Clarithromycin 50 mg/mL BMS 120 mg/mLc Physically compatible with less than 10% cefepime loss. Clari-
thromycin not tested

2513 C

Dexmedetomidine 
HCl

AB 4 mcg/mLb BMS 20 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Dobutamine HCl 1 mg/mL BMS 120 mg/mLc Physically compatible with less than 10% cefepime loss. Dobu-
tamine not tested

2513 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Dobutamine HCl 250 mg/mL BMS 120 mg/mLc Precipitates 2513 I

Docetaxel RPR 0.9 mg/mLa BMS 20 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Dopamine HCl 0.4 mg/mL BMS 120 mg/mLc Physically compatible with less than 10% cefepime loss. Dopa-
mine not tested

2513 C

Doxorubicin HCl 
liposomal

SEQ 0.4 mg/mLa BMS 20 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Eravacycline dihy-
drochloride

TET 0.6 mg/mLb WG 40 mg/mLb Physically compatible for 2 hr at room temperature 3532 C

Erythromycin lacto-
bionate

5 mg/mL BMS 120 mg/mLc Over 10% cefepime loss occurs in 1 hr 2513 I

Esmolol HCl MYL 10 mg/mL APP 40 mg/mLb Physically compatible for 1 hr at 23°C 3533 C

Etoposide phos-
phate

BR 5 mg/mLa BMS 20 mg/mLa Increased haze and particulates form within 1 hr 2218 I

Fenoldopam 
mesylate

AB 80 mcg/mLb BMS 20 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Fluconazole 2 mg/mL BMS 120 mg/mLc Physically compatible with less than 10% cefepime loss. Fluco-
nazole not tested

2513 C

Furosemide 10 mg/mL BMS 120 mg/mLc Physically compatible with less than 10% cefepime loss. Furo-
semide not tested

2513 C

Gentamicin sulfate 6 mg/mL BMS 120 mg/mLc Physically compatible with less than 10% cefepime loss. Genta-
micin not tested

2513 C

Granisetron HCl SKB 0.05 mg/mLa BMS 20 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Hetastarch in 
lactated electrolyte

AB 6% BMS 20 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Insulin, regular 100 units/mL BMS 120 mg/mLc Physically compatible with less than 10% cefepime loss. Insulin 
not tested

2513 C

Isavuconazonium 
sulfate

ASP 1.5 mg/mLe SGT 40 mg/mLe Measured turbidity increases immediately 3263 I

Isosorbide dinitrate 0.2 mg/mL BMS 120 mg/mLc Physically compatible with less than 10% cefepime loss. Isosor-
bide not tested

2513 C

Ketamine HCl 10 mg/mL BMS 120 mg/mLc Physically compatible with less than 10% cefepime loss. 
Ketamine not tested

2513 C

Labetalol HCl HOS 5 mg/mL APP 40 mg/mLb Slight haze and particulate matter forms immediately 3533 I

Letermovir ME Physically incompatible 3398 I

Meropenem–vabor-
bactam

TMC 8 mg/mLb g HOS 40 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Methylpredniso-
lone sodium succi-
nate

50 mg/mL BMS 120 mg/mLc Physically compatible with less than 10% cefepime loss. Meth-
ylprednisolone not tested

2513 C

Metoprolol tartrate HOS 0.4 mg/mLb APP 40 mg/mLb Physically compatible for 1 hr at 23°C 3533 C

Midazolam HCl 5 mg/mL BMS 120 mg/mLc Over 10% cefepime loss occurs in 1 hr 2513 I

Milrinone lactate SS 0.2 mg/mLa BMS 100 mg/mL Visually compatible for 4 hr at 25°C 2381 C

Morphine sulfate 1 mg/mL BMS 120 mg/mLc Physically compatible with less than 10% cefepime loss. 
Morphine not tested

2513 C

Mycophenolate 
mofetil HCl

RC 5.9 mg/mLa 20 mg/mLa Physically compatible with no mycophenolate mofetil loss in 
4 hr

2738 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)



ASHp iNJeCTABle drUG iNformATioN Cefepime HydroCHloride 285

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Nicardipine HCl 1 mg/mL BMS 120 mg/mLc Precipitates 2513 I

Phenytoin sodium 50 mg/mL BMS 120 mg/mLc Precipitates 2513 I

Plazomicin sulfate ACH 24 mg/mLe WG 40 mg/mLe Physically compatible for 1 hr at 20 to 25°C 3432 C

Propofol 1 mg/mL BMS 120 mg/mLc Precipitates 2513 I

Remifentanil HCl 0.2 mg/mL BMS 120 mg/mLc Physically compatible with less than 10% cefepime loss. 
Remifentanil not tested

2513 C

Sufentanil citrate 5 mcg/mL BMS 120 mg/mLc Physically compatible with less than 10% cefepime loss. Sufen-
tanil not tested

2513 C

Tedizolid phos-
phate

CUB 0.8 mg/mLb SGT 40 mg/mLb Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLa b d SAG 40 mg/mLa b d Physically compatible for 2 hr 2830 C

Theophylline 20 mg/mL BMS 120 mg/mLc Over 25% cefepime loss in 1 hr 2513 I

Tigecycline WY 1 mg/mLb ELN 40 mg/mLb Physically compatible for 4 hr 2714 C

Tobramycin sulfate 6 mg/mL BMS 120 mg/mLc Physically compatible with less than 10% cefepime loss. Tobra-
mycin not tested

2513 C

Valproate sodium 100 mg/mL BMS 120 mg/mLc Physically compatible. Under 10% cefepime loss. Valproate 
not tested

2513 C

Vancomycin HCl 30 mg/mL BMS 120 mg/mLc Physically compatible with less than 10% cefepime loss. 
Vancomycin not tested

2513 C

Vancomycin HCl NVP 4 mg/mLb APO 20 mg/mLb Samples from 4-hr cefepime and 1-hr vancomycin infusions 
physically compatible during infusion and after 24 hr at 22.5°C 
in dark. Cefepime chemically stable during infusion and after 
12 hr at 22.5°C in dark; vancomycin not measured using an 
assay noted to be stability indicating

3475 C

Vancomycin HCl NVP 5 mg/mLa APO 20 mg/mLa Samples from 4-hr cefepime and 1-hr vancomycin infusions 
physically compatible during infusion and after 24 hr at 22.5°C 
in dark. Cefepime chemically stable during infusion and after 
12 hr at 22.5°C in dark; vancomycin not measured using an 
assay noted to be stability indicating

3475 C

Vancomycin HCl NVP 4 mg/mLb APO 20 mg/mLa Samples from 4-hr cefepime and 1-hr vancomycin infusions 
physically compatible during infusion and after 24 hr at 22.5°C 
in dark. Cefepime chemically stable during infusion and after 
12 hr at 22.5°C in dark; vancomycin not measured using an 
assay noted to be stability indicating

3475 C

Vancomycin HCl NVP 5 mg/mLa APO 20 mg/mLb Samples from 4-hr cefepime and 1-hr vancomycin infusions 
physically compatible during infusion and after 24 hr at 22.5°C 
in dark. Cefepime chemically stable during infusion and after 
12 hr at 22.5°C in dark; vancomycin not measured using an 
assay noted to be stability indicating

3475 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in sterile water for injection.

d Tested in Ringer’s injection, lactated.

e Tested in both dextrose 5% and sodium chloride 0.9%.

f Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

g Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Additional Compatibility Information
Peritoneal Dialysis Solutions
Cefepime (Bristol-Myers Squibb) 0.125 and 0.25 mg/mL in 
Inpersol peritoneal dialysis solution with dextrose 4.25% is 
stable, exhibiting 3% loss in 7 days at 5°C, 2% loss in 24 hours 
at room temperature, and 8% loss in 24 hours at 37°C.1682 

Cefepime (Bristol-Myers Squibb) 0.1 mg/mL in Delflex solution 
with dextrose 1.5% stored at various temperatures was evaluated 
for physical and chemical stability. No visible particulates or changes 
in color or clarity were observed in any sample. Cefepime exhibited 
no loss in 14 days at 4°C, 7% loss in 7 days at 25°C, and 4% loss in 24 
hours and 9% loss in 48 hours at body temperature.2283 

Cefepime (Bristol-Myers Squibb) 0.48 mg/mL was found to 
exhibit less than 10% loss in icodextrin 7.5% peritoneal dialysis 

solution (Extraneal) after 7 days at refrigerator temperature, 2 
days at room temperature, and 4 hours at 37°C.2616 

Cefepime hydrochloride was evaluated for stability in 
pH-neutral Balance with dextrose 1.5% (Fresenius).3270 Bags 
of 2-compartment pH-neutral Balance with 1.5% dextrose 
contained cefepime 250 mg/L in the non-dextrose (i.e., buffer 
solution) compartment for storage at 4 and 25°C; for bags 
intended for storage at 37°C, the initial concentration of 
cefepime in the non-dextrose compartment also was 250 mg/L; 
however, the 2 compartments were combined immediately 
prior to storage at 37°C for a final cefepime concentration of 
125 mg/L.3270 No color change or precipitation was noted on 
visual assessment and no meaningful pH changes occurred.3270 
Less than 10% loss of cefepime occurred in 7 days at 4°C, 3 days 
at 25°C, and 12 hours at 37°C.3270 

Selected Revisions May 1, 2020. © Copyright, October 1998. 
American Society of Health-System Pharmacists, Inc.
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Cefiderocol Sulfate Tosylate
AHFS 8:12.06.28

Products
Cefiderocol sulfate tosylate is available as a lyophilized powder 
in single-dose vials containing the equivalent of 1 g of cefid-
erocol.3531 Each vial also contains sucrose 900 mg, sodium chlo-
ride 216 mg, and sodium hydroxide to adjust the pH.3531 

The contents of each 1-g vial of cefiderocol should be recon-
stituted with 10 mL of sodium chloride 0.9% or dextrose 5% 
and the vial should be shaken gently to dissolve the powder.3531 
Vials should be allowed to stand until any foam that has been 
generated on the surface has disappeared (usually about 2 
minutes).3531 The reconstituted solution must be diluted prior 
to infusion.3531 

The manufacturer’s instructions for preparing various doses 
of cefiderocol from the reconstituted solution are as follows:3531 

For a 2-g dose, withdraw the entire contents of 2 vials (i.e., 
approximately 11.2 mL per vial).

For a 1.5-g dose, withdraw the entire contents of 1 vial (i.e., 
approximately 11.2 mL) and 5.6 mL from a second vial.

For a 1-g dose, withdraw the entire contents of 1 vial (i.e., 
approximately 11.2 mL).

For a 0.75-g dose, withdraw 8.4 mL from 1 vial.

All doses should then be added to an infusion bag containing 
100 mL of sodium chloride 0.9% or dextrose 5%.3531 3544 

pH
The pH of the resulting solution that forms when 1 g of cefid-
erocol is dissolved in 10 mL of water is within the range of 5.2 
to 5.8.3531 

Equivalency
Cefiderocol sulfate tosylate 1.6 g is equivalent to 1 g of cefid-
erocol.3531 

Sodium Content
Each 1-g vial of cefiderocol contains approximately 176 mg of 
sodium.3531 

Trade Name(s)
Fetroja

Administration
Cefiderocol sulfate tosylate is administered by intravenous 
infusion over 3 hours following reconstitution and further dilu-
tion.3531 

Stability
Cefiderocol sulfate tosylate is a white to off-white powder that 
forms a clear, colorless solution upon reconstitution and dilu-
tion.3531 Intact vials of cefiderocol sulfate tosylate should be 
stored at 2 to 8°C in the original carton until time of use to 
protect from light.3531 

After reconstitution with an appropriate diluent as instructed, 
the drug may be stored for up to 1 hour at room temperature.3531 
Following dilution, the drug is stable for 4 hours at room 
temperature.3531 

Compatibility Information
Solution Compatibility

Cefiderocol sulfate tosylate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% SHI Stable for 4 hr at room temperature 3531 C

Sodium chloride 0.9% SHI Stable for 4 hr at room temperature 3531 C

© Copyright, May 2020. American Society of Health-System 
Pharmacists, Inc.

DOI: 10.37573/9781585286850.074
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Cefotaxime Sodium
AHFS 8:12.06.12

Products
Cefotaxime sodium is available in vials containing the equiva-
lent of 500 mg and 1 and 2 g of cefotaxime (as sodium) and in 
infusion bottles containing the equivalent of 1 g of cefotaxime 
(as sodium). It is also available in 10- and 20-g pharmacy bulk 
packages.1(9/08) 

For intravenous administration, the contents of any size vial 
may be reconstituted with 10 mL of sterile water for injection. 
(See Table 1.) The 1- and 2-g infusion bottles may be recon-
stituted with 50 or 100 mL of dextrose 5% or sodium chlo-
ride 0.9%. For intramuscular injection, reconstitute with sterile 
water for injection or bacteriostatic water for injection in the 
amounts shown in Table 1.1(9/08) 

Table 1. Reconstitution of cefotaxime sodium1(9/08) 

Vial Size
Volume of 
Diluent

Withdrawable 
Volume

Approximate 
Concentration

Intravenous

500 mg 10 mL 10.2 mL  50 mg/mL

   1 g 10 mL 10.4 mL  95 mg/mL

   2 g 10 mL 11 mL 180 mg/mL

Intramuscular

500 mg  2 mL  2.2 mL 230 mg/mL

   1 g  3 mL  3.4 mL 300 mg/mL

   2 g  5 mL  6 mL 330 mg/mL

The pharmacy bulk packages may be reconstituted according 
to the manufacturer’s directions, and the dose should be diluted 
appropriately for administration.1(9/08) 4 

After addition of the diluent, shake to dissolve the contents 
and inspect for particulate matter or discoloration.1(9/08) 

For intravenous infusion, the primary solution may be diluted 
further to 50 to 1000 mL in a compatible diluent.1(9/08) 

Cefotaxime sodium also is available as a frozen premixed 
iso-osmotic infusion solution of 1 or 2 g in dextrose 3.4 or 1.4%, 
respectively, buffered with sodium citrate. Hydrochloric acid and 
sodium hydroxide, if needed, are used to adjust the pH during 
manufacturing.1(9/08) 4 

pH
Injectable solutions of the drug have pH values ranging from 5 
to 7.5.1(9/08) 

Tonicity
A solution of cefotaxime sodium 1 g/14 mL of sterile water for 
injection is isotonic.1(9/08) 

Osmolality
The osmolality of cefotaxime sodium 1, 2, and 3 g was calcu-
lated for the following dilutions:1054 

Osmolality (mOsm/kg)

Diluent 50 mL 100 mL

1 g

Dextrose 5% 350 319

Sodium chloride 0.9% 375 344

2 g

Dextrose 5% 343 327

Sodium chloride 0.9% 406 351

3 g

Dextrose 5% 433 344

Sodium chloride 0.9% 458 382

The frozen premixed solutions have osmolalities of 340 to 
420 mOsm/kg for the 1-g/50 mL concentration and 450 to 540 
mOsm/kg for the 2-g/50 mL concentration.4 

The osmolality of cefotaxime sodium (Hoechst) 50 mg/mL 
was determined to be 326 mOsm/kg in dextrose 5% and 333 
mOsm/kg in sodium chloride 0.9%.1375 

The following maximum cefotaxime sodium concentrations 
were recommended to achieve osmolalities suitable for periph-
eral infusion in fluid-restricted patients:1180 

Diluent
Maximum Concentra-
tion (mg/mL)

Osmolality  
(mOsm/kg)

Dextrose 5% 86 577

Sodium chloride 0.9% 73 555

Sterile water for injection 147 525

Sodium Content
Cefotaxime sodium contains approximately 2.2 mEq (50.5 mg) 
of sodium per gram of cefotaxime activity.1(9/08) 

Trade Name(s)
Claforan

Administration
Cefotaxime sodium may be administered by deep intramuscular 
injection; doses of 2 g should be divided between different injec-
tion sites. Cefotaxime also may be administered by direct intrave-
nous injection over 3 to 5 minutes directly into the vein or into the 
tubing of a running compatible infusion solution. In addition, cefo-

DOI: 10.37573/9781585286850.075
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taxime sodium may be administered in 50 to 100 mL of compat-
ible diluent over 20 to 30 minutes by intermittent intravenous 
infusion or by continuous intravenous infusion.1(9/08) 4 

The manufacturer states that cefotaxime sodium should 
not be admixed with aminoglycosides; however, they may be 
administered separately to the same patient.1(9/08) 792 

Stability
Intact vials of cefotaxime sodium should be stored below 
30°C. The dry powder is off-white to pale yellow in color. Solu-
tions may range from light yellow to amber, depending on the 
diluent, concentration, and storage conditions. Both the dry 
material and solutions may darken and should be protected 
from elevated temperatures and excessive light. Discoloration 
of the powder or solution may indicate a loss of potency.1(9/08) 4 

Store the frozen premixed cefotaxime sodium infusions at 
−20°C or below. Thaw at room temperature or under refrigera-
tion. Accelerated thawing using water bath immersion or micro-
wave irradiation should not be used. Thawed solutions should 
not be refrozen.1(9/08) 4 

When reconstituted as described in the Products section, 
cefotaxime sodium is stable in the original containers as indi-
cated in Table 2. Storage of reconstituted solutions in dispos-
able glass or plastic syringes for 5 days under refrigeration is 
also recommended.1(9/08) 

Table 2. Manufacturer’s recommended storage times of 

reconstituted cefotaxime sodium1(9/08) 

    Storage Temperature

Vial Size Concentration 22°C 5°C

500 mg 230 mg/mL 12 hr  7 days

  50 mg/mL 24 hr  7 days

1 g 300 mg/mL 12 hr  7 days

  95 mg/mL 24 hr  7 days

(Infusion bottle) 10 to 20 mg/mL 24 hr 10 days

2 g 330 mg/mL 12 hr  7 days

  180 mg/mL 12 hr  7 days

(Infusion bottle) 20 to 40 mg/mL 24 hr 10 days

Cefotaxime sodium (Hoechst-Roussel) 1 g/10 mL reconsti-
tuted with sterile water for injection or 1 g/50 mL in dextrose 
5% in PVC bags exhibited no visible changes in 24 hours at 5 
and 25°C. Although increased levels of particulate matter were 
observed in most solutions, the increases were significant only 
in solutions stored at 25°C.986 

The stability of cefotaxime sodium (Hoechst-Roussel) 125 
mg/L in peritoneal dialysis solutions (Dianeal 137 and PD2) with 

heparin sodium 500 units/L was evaluated at 25°C by microbi-
ological assay. Approximately 95 ± 6% activity remained after 
24 hours.1228 

The stability of cefotaxime sodium (Hoechst-Roussel) 
1 mg/mL in Dianeal PD-1 with dextrose 1.5 and 4.25% 
(Travenol) was reported. At 25°C, the drug exhibited an 8% 
loss in 24 hours and a 16% loss in 48 hours in both solutions. 
Storage at 37°C for 12 hours resulted in 11 and 14% losses in 
the solutions containing dextrose 1.5% and dextrose 4.25%, 
respectively.1481 

pH Effects
The primary factor in the stability of cefotaxime sodium is solu-
tion pH.792 Cefotaxime sodium in aqueous solutions is stable at 
pH 5 to 71(9/08) or 4.3 to 6.2.1077 The theoretical pH of minimum 
decomposition is 5.13.793 However, between pH 3 and 7, the 
hydrolysis rate is virtually independent of pH.1072 Determination 
of decomposition kinetics in various aqueous buffer systems 
at 25°C showed 10% decomposition occurring in 24 hours or 
longer over a pH range of 3.9 to 7.6. At pH 2.2 and 8.4, 10% 
decomposition occurred in about 13 hours.793 

The manufacturer recommends that cefotaxime sodium not 
be diluted in solutions with a pH greater than 7.5.1(9/08) 4 

Freezing Solutions
When reconstituted as recommended, cefotaxime sodium 
may be stored frozen in the vial or in disposable glass or plastic 
syringes for 13 weeks. Similarly, dilutions of cefotaxime sodium 
in dextrose 5% or sodium chloride 0.9% in PVC bags may be 
stored frozen for 13 weeks. Thawing at room temperature is 
recommended; frozen solutions should not be heated. Once 
thawed, the solutions are stable for 24 hours at room tempera-
ture or 5 days at less than 5°C. Thawed solutions should not be 
refrozen.1(9/08) 4 

Syringes
Cefotaxime sodium (Aventis) 50 mg/mL in sodium chloride 
0.9% packaged in 5-mL polypropylene plastic syringes is visu-
ally compatible and undergoes about 10% loss in 2 days at 25°C 
and about 3% loss in 18 days at 5°C.2371 

Sorption
Cefotaxime sodium (Aventis) 50 mg/mL in sodium chloride 
0.9% packaged in polypropylene plastic syringes exhibited no 
evidence of sorption when compared to glass containers.2371 

Central Venous Catheter
Cefotaxime sodium (Hoechst-Roussel) 5 mg/mL in dextrose 5% 
was found to be compatible with the ARROWg+ard Blue Plus 
(Arrow International) chlorhexidine-bearing triple-lumen central 
catheter. Delivery of the cefotaxime sodium ranged from 93 to 
95% of the initial concentration among the 3 lumens. Further-
more, chlorhexidine delivered from the catheter remained at 
trace amounts with no substantial increase due to the delivery 
of the drug through the catheter.2335 
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Compatibility Information
Solution Compatibility

Cefotaxime sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium 
chloride 0.225%

SAA Stable for 24 hr at room temperature and 5 days refrigerated 1(9/08) C

Dextrose 5% in sodium 
chloride 0.45%

SAA Stable for 24 hr at room temperature and 5 days refrigerated 1(9/08) C

Dextrose 5% in sodium 
chloride 0.9%

SAA Stable for 24 hr at room temperature and 5 days refrigerated 1(9/08) C

Dextrose 5% Stable for 24 hr at room temperature and 5 days refrigerated 1(9/08) C

Dextrose 5% TRa HO 10 g Physically compatible. 3% loss in 24 hr at 24°C. No loss in 22 
days at 4°C and 63 days at −10°C

751, 1077 C

Dextrose 5% ABb HO 20 g Physically compatible. Little loss in 24 hr at 25°C 994 C

Dextrose 10% Stable for 24 hr at room temperature and 5 days refrigerated 1(9/08) C

Ringer’s injection, lactated Stable for 24 hr at room temperature and 5 days refrigerated 1(9/08) C

Sodium chloride 0.9% Stable for 24 hr at room temperature and 5 days refrigerated 1(9/08) C

Sodium chloride 0.9% TRa HO 10 g Physically compatible with 2% loss in 24 hr at 24°C. No loss in 
22 days at 4°C and 63 days at −10°C

751, 1077 C

Sodium chloride 0.9% ABb HO 20 g Physically compatible. Little loss in 24 hr at 25°C 994 C

Sodium lactate 1⁄6 M Stable for 24 hr at room temperature and 5 days refrigerated 1(9/08) C

TPN #107c 1 g Activity retained for 24 hr at 21°C 1326 C

a Tested in PVC containers.

b Tested in both glass bottles and PVC bags.

c Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

Additive Compatibility

Cefotaxime sodium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 25 mg RS 50 mg D5W 33% loss of amikacin in 2 hr at 22°C 504 I

Amikacin sulfate BR 15 mg RS 50 mg D5W Under 8% loss of amikacin in 24 hr at 
22°C

504 C

Clindamycin phos-
phate

UP 9 g HO 20 g D5W, NSa Physically compatible with no clinda-
mycin loss and 3% cefotaxime loss in 24 
hr at 25°C

994 C

Fusidate sodium LEO 500 mg 2.5 g D2.5½S, D2.5S, 
D5¼S, D5½S, 
D5S, D10S

Physically compatible and chemically 
stable for 48 hr at room temperature

1800 C

Gentamicin sulfate SC 9 mg RS 50 mg D5W 30% loss of gentamicin in 2 hr at 22°C 504 I

Gentamicin sulfate SC 6 mg RS 50 mg D5W 4% loss of gentamicin in 24 hr at 22°C 504 C
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Metronidazole AB 5 g HO 10 g Both drugs stable for 72 hr at 8°C 1547 C

Metronidazole AB 5 g HO 10 g Visually compatible with 10% cefo-
taxime loss in 19 hr at 28°C and 8% loss 
in 96 hr at 5°C. No metronidazole loss in 
96 hr at 5 or 28°C

1754 C

Verapamil HCl KN 80 mg HO 4 g D5W, NS Physically compatible for 24 hr 764 C

a Tested in both glass and PVC containers.

Drugs in Syringe Compatibility

Cefotaxime sodium

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Caffeine citrate 20 mg/1 mL HO 200 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Dimenhydrinate 10 mg/1 mL 100 mg/1 mL Clear solution 2569 C

Doxapram HCl RB 400 mg/20 mL 500 mg/4 mL Precipitates immediately 1177 I

Heparin sodium 2500 units/1 mL HO 2 g Physically compatible for at least 5 min 1053 C

Heparin sodium HOS 5000 units/mL WW 10 mg/mL Physically compatible. No cefotaxime loss in 
3 days at 4°C. Losses of 7 and 14% in 1 and 2 
days at 27°C

2820 C

Pantoprazole sodium a 4 mg/1 mL 100 mg/1 mL Precipitates immediately 2574 I

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Cefotaxime sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 5 mg/mLa HO 20 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Allopurinol sodium BW 3 mg/mLb HO 20 mg/mLb Tiny particles form immediately 1686 I

Alprostadil BED 7.5 mcg/mLl m HO 100 mg/mLk Visually compatible for 1 hr 2746 C

Amifostine USB 10 mg/mLa HO 20 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Anakinra SYN 4 and 36 mg/mLb HO 10 mg/mLb Physically compatible. No cefotaxime loss in 
4 hr at 25°C. Anakinra uncertain

2508 ?

Azithromycin PF 2 mg/mLb HMR 200 mg/mLi j White microcrystals found 2368 I

Aztreonam SQ 40 mg/mLa HO 20 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa HO 20 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetrasodium TMC 1 mg/mLb 20 mg/mLb Physically compatible for 4 hr 3243 C

Cisatracurium besylate GW 0.1 mg/mLa HO 20 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cisatracurium besylate GW 2 mg/mLa HO 20 mg/mLa Subvisible haze forms in 4 hr 2074 I

Cisatracurium besylate GW 5 mg/mLa HO 20 mg/mLa Subvisible haze forms immediately 2074 I

Cloxacillin sodium SMX 100 mg/mL SAN 95 mg/mL Physically compatible for up to 4 hr at room 
temperature

3245 C

Cyclophosphamide MJ 20 mg/mLa HO 20 mg/mLa Physically compatible for 4 hr at 25°C 1194 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Dexmedetomidine HCl AB 4 mcg/mLb HO 20 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 5 mg/mL HO 10 and 180 mg/
mLb 

Visually compatible 1807 C

Diltiazem HCl MMD 1 mg/mLb HO 180 mg/mLb Visually compatible 1807 C

Docetaxel RPR 0.9 mg/mLa HO 20 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Etoposide phosphate BR 5 mg/mLa HO 20 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine MSD 0.2 mg/mLa HO 20 mg/mLb Physically compatible for 14 hr 1196 C

Famotidine ME 2 mg/mLb 20 mg/mLa Visually compatible for 4 hr at 22°C 1936 C

Fenoldopam mesylate AB 80 mcg/mLb HO 20 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Filgrastim AMG 30 mcg/mLa HO 20 mg/mLa Particles form in 4 hr 1687 I

Fluconazole RR 2 mg/mL HO 20 mg/mL Cloudiness and amber color develop 1407 I

Fludarabine phosphate BX 1 mg/mLa HO 20 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Gemcitabine HCl LI 10 mg/mLb HO 20 mg/mLb Subvisible haze forms in 1 hr. Increased haze 
and a microprecipitate in 4 hr

2226 I

Granisetron HCl SKB 0.05 mg/mLa HO 20 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Hetastarch in lactated 
electrolyte

AB 6% HO 20 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hetastarch in sodium 
chloride 0.9%

DCC 6% HO 20 mg/mLa Small crystals form immediately after mixing 
and persist for 4 hr

1313 I

Hydromorphone HCl WY 0.2 mg/mLa HO 20 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Levofloxacin OMN 5 mg/mLa HO 200 mg/mL Visually compatible for 4 hr at 24°C 2233 C

Lorazepam WY 0.33 mg/mLb RS 10 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Magnesium sulfate IX 16.7, 33.3, 66.7, 
100 mg/mLa 

HO 20 mg/mLa Physically compatible for at least 4 hr at 32°C 813 C

Melphalan HCl BW 0.1 mg/mLb HO 20 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl WY 10 mg/mLa HO 20 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Meropenem 50 mg/mL SMX 100 mg/mL Physically compatible for 4 hr at room 
temperature

3538, 3547 C

Midazolam HCl RC 1 mg/mLa HO 20 mg/mLa Visually compatible for 24 hr at 23°C 1847 C

Midazolam HCl RC 5 mg/mL RS 10 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Milrinone lactate SS 0.2 mg/mLa HO 150 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Morphine sulfate WI 1 mg/mLa HO 20 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Ondansetron HCl GL 1 mg/mLb HO 20 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Pemetrexed disodium LI 20 mg/mLb APP 20 mg/mLa Slight color darkening occurs over 4 hr 2564 I

Pentamidine isethionate FUJ 3 mg/mLa HO 20 mg/mLa Fine precipitate forms immediately 1880 I

Propofol ZENo 10 mg/mL HO 20 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Quinupristin–dalfopristin 2 mg/mLa n 20 mg/mL Reported to be incompatible 3230 I

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

HO 20 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb HO 20 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Teniposide BR 0.1 mg/mLa HO 20 mg/mLa Physically compatible for 1 hr at 23°C 1725 C

Thiotepa IMMc 1 mg/mLa HO 20 mg/mLa Physically compatible for 1 hr at 23°C 1861 C

Tigecycline WY 1 mg/mLb 40 mg/mLb Physically compatible for 4 hr 2714 C

TNA #218 to #226d HO 20 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TPN #61d e HO 200 mg/0.7 mLf Physically compatible 1012 C

TPN #61d g HO 1.2 g/4 mLf Physically compatible 1012 C

TPN #189d RS 200 mg/mLe Visually compatible for 24 hr at 22°C 1767 C

TPN #203, #204d HO 60 mg/mL Visually compatible for 2 hr at 23°C 1974 C

TPN #212 to #215d HO 20 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Vancomycin HCl 12.5, 25, 30, 50 
mg/mLh 

100 mg/mLh White precipitate forms immediately 1721 I

Vancomycin HCl 5 mg/mLh 100 mg/mLh No precipitate visually observed over 7 days 
at room temperature, but nonvisible incom-
patibility cannot be ruled out

1721 ?

Vancomycin HCl AB 20 mg/mLa HO 200 mg/mLh Transient precipitate forms 2189 ?

Vancomycin HCl AB 20 mg/mLa HO 50 mg/mLa White cloudiness forms immediately 2189 I

Vancomycin HCl AB 20 mg/mLa HO 1 and 10 mg/
mLa 

Physically compatible for 4 hr at 23°C 2189 C

Vancomycin HCl AB 2 mg/mLa HO 1a , 10a , 50a , 
200h mg/mL

Physically compatible for 4 hr at 23°C 2189 C

Vinorelbine tartrate BW 1 mg/mLb HO 20 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Lyophilized formulation tested.

d Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

e Run at 21 mL/hr.

f Given over five minutes by syringe pump.

g Run at 94 mL/hr.

h Tested in sterile water for injection.

i Tested in sodium chloride 0.45%.

j Injected via Y-site into an administration set running azithromycin.

k Tested in either dextrose 5% or in sodium chloride 0.9%, but the report did not specify which solution.

l Tested in a 1:1 mixture of (1) dextrose 5% and dextrose 5% in sodium chloride 0.45% with and without potassium chloride 20 mEq/L and also in (2) dextrose 10% in sodium 
chloride 0.45% with and without potassium chloride 20 mEq/L.

m Tested in a 1:1 mixture of dextrose 5% and TPN #274 (see Appendix).

n Quinupristin and dalfopristin components combined.

o Test performed using the formulation WITH edetate disodium.

Selected Revisions May 1, 2020. © Copyright, October 1984. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Cefotetan Disodium
AHFS 8:12.07.12

Products
Cefotetan disodium is available in 1- and 2-g vials and infusion 
bottles and 10-g pharmacy bulk packages.1(8/07) 

For intramuscular injection, reconstitute the vials with sterile 
water for injection, bacteriostatic water for injection, sodium 
chloride 0.9%, or lidocaine hydrochloride 0.5 or 1%. Then shake 
well to dissolve and let stand until clear. Recommended volumes 
for reconstitution are shown in Table 1.1(8/07) 

For intravenous use, reconstitute the vials with sterile water 
for injection in the amounts noted in Table 1, shake well to 
dissolve, and let stand until clear.1(8/07) 

Reconstitute the 10-g pharmacy bulk package with sterile 
water for injection, dextrose 5%, or sodium chloride 0.9% 
according to the instructions on the package label. Then shake it 
well to dissolve and let stand until clear.1(8/07) 

Table 1. Recommended dilutions of cefotetan disodium 

vials1(8/07) 4 

Vial Size Volume of Diluent
Withdrawable 
Volume

Approximate 
Concentration

Intramuscular      

1 g 2 mL 2.5 mL 400 mg/mL

2 g 3 mL 4.0 mL 500 mg/mL

Intravenous      

1 g 10 mL 10.5 mL 95 mg/mL

2 g 10 to 20 mL 11 to 21 mL 182 to 95 mg/mL

Cefotetan disodium (Braun) is available as 1 and 2 g in a 
dual chamber flexible container. The diluent chamber contains 
dextrose solution 3.58% for the 1-g container and 2.08% for the 
2-g container for use as a diluent.1(8/07) 

pH
Reconstituted solutions have a pH of 4.5 to 6.5.1(8/07) 

Osmolarity
Concentrations of 100 to 200 mg/mL in sterile water for injection 
have osmolarities of 400 to 800 mOsm/L, respectively. Intra-
muscular concentrations of 375 to 471.5 mg/mL are extremely 
hypertonic, with osmolarities greater than 1500 mOsm/L.4 

Osmolality
Cefotetan disodium (Braun) 1 and 2 g in dual chamber flexible 
containers has an osmolality of 290 mOsm/kg when activated 
with the dextrose solution diluent.1(8/07) 

Sodium Content
Each gram of cefotetan disodium contains approximately 3.5 
mEq (80 mg) of sodium.1(8/07) 

Administration
Cefotetan disodium may be administered by deep intramuscular 
injection, direct intravenous injection over 3 to 5 minutes, and 
intermittent intravenous infusion in 50 to 100 mL of dextrose 
5% or sodium chloride 0.9% infused over 20 to 60 minutes. 
The manufacturer recommends temporarily discontinuing other 
solutions being administered at the same site.1(8/07) 4 

Stability
Intact vials should be stored at 22°C or less and protected from 
light. Cefotetan disodium powder is white to pale yellow. Solu-
tions may vary from colorless to yellow, depending on the 
concentration.1(8/07) 

When reconstituted as recommended, cefotetan disodium 
solutions are stable for 24 hours at room temperature (25°C) 
and 96 hours under refrigeration (5°C). In disposable glass or 
plastic syringes, the drug also is stable for 24 hours at room 
temperature and 96 hours under refrigeration.1(8/07) 4 

Cefotetan disodium (Braun) 1 and 2 g in dual chamber flexible 
plastic containers with dextrose solution diluent should be used 
within 12 hours after activation if stored at room temperature 
and in 5 days if stored under refrigeration.1(8/07) 

Freezing Solutions
The manufacturer states that solutions reconstituted as recom-
mended are stable for at least 1 week when frozen at −20°C.1(8/07)  
The manufacturer also has stated that cefotetan disodium as 
the reconstituted solution in vials is stable for 1 year at −20°C; 
in a large volume parenteral solution, it is stable for 30 weeks at 
−20°C.283  Thawing should be performed at room temperature, 
and thawed solutions should not be refrozen.1(8/07) 4 

Cefotetan disodium (Braun) 1 and 2 g in dual chamber flexible 
containers should not be frozen.1(8/07) 

Central Venous Catheter
Cefotetan disodium (Zeneca) 5 mg/mL in dextrose 5% was 
found to be compatible with the ARROWg+ard Blue Plus (Arrow 
International) chlorhexidine-bearing triple-lumen central cath-
eter. Essentially complete delivery of the drug was found with 
little or no drug loss occurring. Furthermore, chlorhexidine 
delivered from the catheter remained at trace amounts with no 
substantial increase due to the delivery of the drug through the 
catheter.2335 

DOI: 10.37573/9781585286850.076
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Compatibility Information
Solution Compatibility

Cefotetan disodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% TRa STU 2 g 4% loss at 20°C and 0 to 2% loss at 4 and −20°C in 14 days 966 C

Dextrose 5% a AY 20 and 40 g Visually compatible with 10% loss in 3.5 days at 23°C and 13 
days at 4°C

1591 C

Dextrose 5% TRa STU 20 g 8% loss in 2 days and 11% loss in 3 days at 25°C. 6% loss in 41 
days at 5°C. No loss in 60 days at −10°C

1598 C

Sodium chloride 0.9% a AY 20 and 40 g Visually compatible with 10% loss in 3.5 days at 23°C and 14 
days at 4°C

1591 C

Sodium chloride 0.9% TRa STU 20 g 8% loss in 2 days and 11% loss in 3 days at 25°C. 5% loss in 41 
days at 5°C. No loss in 60 days at −10°C

1598 C

a Tested in PVC containers.

Additive Compatibility

Cefotetan disodium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Promethazine HCl ES 250 mg ZEN 10 g D5W Precipitates immediately 1753 I

Drugs in Syringe Compatibility

Cefotetan disodium

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Doxapram HCl RB 400 mg/20 mL 1 g/10 mL Immediate turbidity 1177 I

Promethazine HCl ES 25 mg/1 mL ZEN 50 mg/5 mLa White precipitate, resembling cottage 
cheese, forms immediately

1753 I

a Tested in dextrose 5%.

Y-Site Injection Compatibility (1:1 Mixture)

Cefotetan disodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Allopurinol sodium BW 3 mg/mLb STU 20 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa STU 20 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Aztreonam SQ 40 mg/mLb STU 20 mg/mLb Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa ZEN 20 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Dexmedetomidine HCl AB 4 mcg/mLb ZEN 20 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 5 mg/mL STU 10 and 200 mg/mLb Visually compatible 1807 C

Diltiazem HCl MMD 1 mg/mLb STU 200 mg/mLb Visually compatible 1807 C

Docetaxel RPR 0.9 mg/mLa ZEN 20 mg/mLa Physically compatible for 4 hr at 23°C 2224 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Etoposide phosphate BR 5 mg/mLa ZEN 20 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine MSD 0.2 mg/mLa STU 20 mg/mLb Physically compatible for 14 hr 1196 C

Fenoldopam mesylate AB 80 mcg/mLb ZEN 20 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Filgrastim AMG 30 mcg/mLa STU 20 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fluconazole RR 2 mg/mL STU 40 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Fludarabine phosphate BX 1 mg/mLa STU 20 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Gemcitabine HCl LI 10 mg/mLb ZEN 20 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa STU 20 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Heparin sodium TR 50 units/mL STU 40 mg/mLa Visually compatible for 4 hr at 25°C 1793 C

Hetastarch in lactated 
electrolyte

AB 6% ZEN 20 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Insulin, regular LI 0.2 unit/mLb STU 20 and 40 mg/mLa Physically compatible for 2 hr at 25°C 1395 C

Linezolid PHU 2 mg/mL ZEN 20 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Melphalan HCl BW 0.1 mg/mLb STU 20 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl WY 10 mg/mLb STU 20 and 40 mg/mLa Physically compatible for 1 hr at 25°C 1338 C

Morphine sulfate ES 1 mg/mLb STU 20 and 40 mg/mLa Physically compatible for 1 hr at 25°C 1338 C

Paclitaxel NCI 1.2 mg/mLa STU 20 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Palonosetron HCl MGI 50 mcg/mL ASZ 20 mg/mLb Physically compatible and no loss of 
either drug in 4 hr at room temperature

2749 C

Pemetrexed disodium LI 20 mg/mLb ASZ 20 mg/mLa Color darkening and brownish discolor-
ation occur immediately

2564 I

Promethazine HCl ES 25 mg/mL ZEN 10 mg/mLa White precipitate forms immediately 
despite flushing of line with NS

1753 I

Propofol ZENf 10 mg/mL STU 20 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

ZEN 20 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb STU 20 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Tacrolimus FUJ 1 mg/mLb STU 40 mg/mLa Visually compatible for 24 hr at 25°C 1630 C

Teniposide BR 0.1 mg/mLa STU 20 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Theophylline TR 4 mg/mL STU 40 mg/mLa Visually compatible for 6 hr at 25°C 1793 C

Thiotepa IMMc 1 mg/mLa STU 20 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226d ZEN 20 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TPN #212 to #215d STU 20 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Vancomycin HCl AB 20 mg/mLa ZEN 200 mg/mLe Transient precipitate forms followed by 
white precipitate in 4 hr

2189 I

Vancomycin HCl AB 20 mg/mLa ZEN 10 and 50 mg/mLa Gross white precipitate forms immedi-
ately

2189 I

Vancomycin HCl AB 20 mg/mLa ZEN 1 mg/mLa Subvisible haze forms immediately. 
White precipitate in 4 hr

2189 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vancomycin HCl AB 2 mg/mLa ZEN 1a, 10a, 50a, 200e  mg/mL Physically compatible for 4 hr at 23°C 2189 C

Vinorelbine tartrate BW 1 mg/mLb STU 20 mg/mLb Tiny particles form immediately. 
Turbidity in 4 hr

1558 I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Lyophilized formulation tested.

d Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

e Tested in sterile water for injection.

f Test performed using the formulation WITH edetate disodium.

Selected Revisions January 31, 2020. © Copyright, October 
1990. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Cefoxitin Sodium
AHFS 8:12.07.12

Products
Cefoxitin sodium is available in vials containing the equivalent 
of 1 and 2 g of cefoxitin (as sodium). It is also available in 10-g 
bulk bottles.1(4/08) 

For intravenous administration, reconstitute the vial 
contents with sterile water for injection. The 1-g vials may be 
reconstituted with 10 mL resulting in a 95-mg/mL concen-
tration. The 2-g vials may be reconstituted with 20 or 10 mL 
resulting in 95 or 180 mg/mL, respectively. The 10-g bulk bottles 
may be reconstituted with 93 or 43 mL resulting in 100 or 200 
mg/mL, respectively. After addition of the diluent, shake the vial 
and allow the solution to stand until it becomes clear.1(4/08) 4 

For intravenous infusion, the primary solution may be diluted 
further in 50 to 1000 mL of compatible diluent.1(4/08) 

Cefoxitin sodium (Braun) is available as 1 and 2 g in a dual-
chamber flexible container. The diluent chamber contains 
dextrose solution.1(4/08) 

pH
Reconstituted solutions have a pH of 4.2 to 7. The frozen 
premixed infusion and reconstituted drug in dual-chamber 
containers have a pH of about 6.5.1(4/08) 4 

Osmolality
The osmolality of cefoxitin sodium 1 and 2 g was calculated for 
the following dilutions:1054 

Osmolality (mOsm/kg)

Diluent 50 mL 100 mL

1 g

Dextrose 5% 326 293

Sodium chloride 0.9% 352 319

2 g

Dextrose 5% 388 329

Sodium chloride 0.9% 415 355

The osmolality of cefoxitin sodium (MSD) 50 mg/mL was 
determined to be 348 mOsm/kg in dextrose 5% and 361 mOsm/
kg in sodium chloride 0.9%.1375 

Cefoxitin sodium (Braun) 1 and 2 g in dual-chamber flexible 
containers has an osmolality of 290 mOsm/kg when activated 
with the dextrose solution diluent.1(4/08) 

The following maximum cefoxitin sodium concentrations 
were recommended to achieve osmolalities suitable for periph-
eral infusion in fluid-restricted patients:1180 

Diluent

Maximum
Concentration
(mg/mL)

Osmolality
(mOsm/kg)

Dextrose 5% 62 531

Sodium chloride 0.9% 56 508

Sterile water for injection 112 437

Sodium Content
Each gram of cefoxitin sodium contains 2.3 mEq (53.8 mg) of 
sodium.1(4/08) 

Administration
Cefoxitin sodium may be administered by direct intravenous 
injection over 3 to 5 minutes directly into the vein or slowly 
into the tubing of a running compatible infusion solution, or by 
continuous or intermittent intravenous infusion. The manufac-
turer recommends temporarily discontinuing other solutions 
being administered at the site.1(4/08) 4 

The manufacturer recommends that cefoxitin sodium not be 
mixed with aminoglycoside antibiotics such as amikacin sulfate, 
gentamicin sulfate, and tobramycin sulfate.1(4/08) However, 
compatibility studies show that such admixtures may indeed 
be sufficiently stable to allow combined mixture in the same  
solution.

Stability
Intact vials of cefoxitin sodium should be stored between 2 and 
25°C. Exposure to temperatures above 50°C should be avoided. 
The powder is white to off-white in color. Solutions may 
range from colorless to light amber.1(4/08) Both the dry mate-
rial and solutions may darken, depending on storage conditions. 
Although moisture plays a role in the rate and intensity of the 
darkening, exposure to oxygen is the most significant factor. 
However, this discoloration is stated not to affect potency or 
relate to any significant chemical change. The concern over 
color is purely aesthetic.865 

Exposure of cefoxitin sodium (MSD) 40 mg/mL in sterile 
water for injection to 37°C for 24 hours, to simulate the use of 
a portable infusion pump, resulted in about a 3 to 4% cefoxitin 
loss.1391 

DOI: 10.37573/9781585286850.077
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Cefoxitin sodium solutions reconstituted as indicated in 
Table 1 are stable for 48 hours at 25°C and at least 7 days and, 
in some cases, up to 1 month at 5°C.308 

Table 1. Stability of reconstituted cefoxitin sodium 1 g308 

Diluent Volume Remarks

Bacteriostatic water 
for injection (benzyl 
alcohol)

 2 mL 9% decomposition in 48 hr at 25°C. 4% 
in 7 days and 10% in 1 month at 5°C

Bacteriostatic water 
for injection (para-
bens)

 2 mL 9% decomposition in 48 hr at 25°C. 5% 
in 7 days and 12% in 1 month at 5°C

Dextrose 5% 10 mL 9% decomposition in 48 hr at 25°C, 2% 
in 7 days at 5°C

Lidocaine HCl 0.5% 
(with parabens)

 2 mL 8% decomposition in 48 hr at 25°C. 5% 
in 7 days and 10% in 1 month at 5°C

Lidocaine HCl 1% 
(with parabens)

 2 mL 7% decomposition in 48 hr at 25°C. 2% 
in 7 days and 10% in 1 month at 5°C

Sodium chloride 
0.9%

10 mL 8% decomposition in 48 hr at 25°C

Water for injection 10 mL 10% decomposition in 48 hr at 25°C, 
1% in 7 days at 5°C

Water for injection  4 mL 7% decomposition in 48 hr at 25°C, 2% 
in 7 days at 5°C

Water for injection  2 mL 8% decomposition in 48 hr at 25°C. 2% 
in 7 days and 10% in 1 month at 5°C

(In plastic syringe) 10 mL 6% decomposition in 24 hr and 11% in 
48 hr at 25°C

Cefoxitin sodium (MSD) 1 and 2 g/10 mL in sterile water for 
injection, packaged in plastic syringes (Monoject), exhibited a 
10% cefoxitin sodium loss in 2 days at 24°C and 23 days at 4°C. 
Less than 10% loss occurred in 3 months frozen at −15°C.1178 

pH Effects
Cefoxitin sodium at 1 and 10 mg/mL in aqueous solution is stable 
over pH 4 to 8. The time to 10% decomposition when stored at 
25°C was essentially independent of pH, ranging from 40 to 44 
hours at pH 4 to 5 to 33 hours at pH 8. Under refrigeration, a pH 
7 (unbuffered) aqueous solution showed 10% decomposition in 26 
days. At pH less than 4, precipitation of the free acid may occur. 
Above pH 8, hydrolysis of the β-lactam group may result.308 

In another study, cefoxitin sodium in aqueous solution at 
25°C exhibited minimum rates of decomposition at pH 5 to 
7. The solutions in this pH range showed 10% decomposition 
in about 2 days. At pH 3, about 40 hours elapsed before 10% 
decomposition occurred. However, at pH 9, only 14 hours was 
required to incur a 10% loss.630 

Freezing Solutions
The stability of cefoxitin sodium reconstituted with the dilu-
ents as shown in Table 2 was evaluated in the frozen state at 
−20°C. The solutions retained adequate potency for at least 30 
weeks.308 Thawed solutions should not be refrozen.1(4/08) Frozen 

premixed cefoxitin solutions also should not be refrozen after 
thawing. The manufacturer states that the thawed solution may 
be stored for 24 hours at room temperature or 21 days under 
refrigeration.1(4/08) 

An approximate twofold increase in particles of 2 to 60 μm 
produced by freezing and thawing cefoxitin sodium (MSD) 2 
g/100 mL of dextrose 5% (Travenol) was reported. The recon-
stituted drug was filtered through a 0.45-μm filter into poly-
vinyl chloride (PVC) bags of solution and frozen for 7 days at 
−20°C. Thawing was performed at room temperature (29°C) 
for 12 hours. Although the total number of particles increased 
significantly, no particles greater than 60 μm were observed; 
the solutions complied with USP standards for particle sizes and 
numbers in large volume parenteral solutions.822 

Table 2. Stability of reconstituted cefoxitin sodium 1 g 

frozen at −20°C308 

Diluent Volume Remarks

Bacteriostatic 
water for injection 
(benzyl alcohol)

10 mL 2% decomposition in 30 weeks. Thawed 
solutions showed 6% decomposition in 
24 hr at 25°C and 1% in 7 days at 5°C

Bacteriostatic 
water for injection 
(parabens)

10 mL 2% decomposition in 30 weeks. Thawed 
solutions showed no decomposition in 
24 hr at 25°C and 1% in 7 days at 5°C

Dextrose 5% 10 mL 3% decomposition in 30 weeks. Thawed 
solutions showed 8% decomposition in 
24 hr at 25°C and 6% in 7 days at 5°C

Lidocaine HCl 0.5%  2 mL 2% cefoxitin decomposition in 26 weeks. 
Thawed solutions showed 6% decompo-
sition in 24 hr at 25°C. Lidocaine stable

Sodium chloride 
0.9%

10 mL 5% decomposition in 30 weeks. Thawed 
solutions showed 3% decomposition in 
24 hr at 25°C and 6% in 7 days at 5°C

Water for injection 10 mL 1% decomposition in 30 weeks. Thawed 
solutions showed 3% decomposition in 
24 hr at 25°C and 5% in 7 days at 5°C

Water for injection  4 mL No decomposition in 13 weeks

A 3% or less cefoxitin sodium (MSD) loss was reported from 
a solution containing 40 mg/mL in sterile water for injection in 
PVC and glass containers after 30 days at −20°C. Subsequent 
thawing and storage for 4 days at 5°C, followed by 24 hours at 
37°C to simulate the use of a portable infusion pump, resulted 
in an additional 3 to 4% cefoxitin sodium loss.1391 

Cefoxitin sodium in sodium chloride 0.9%, Ringer’s injection, 
lactated, and dextrose 5% in PVC bags is stable for 26 weeks if 
kept frozen.4 

Cefoxitin sodium (Braun) 1 and 2 g in dual-chamber flexible 
containers should not be frozen.1(4/08) 

Sorption
Cefoxitin sodium was shown not to exhibit sorption to PVC bags 
and tubing, polyethylene tubing, Silastic tubing, and polypro-
pylene syringes.536 606 
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Central Venous Catheter
Cefoxitin sodium (Merck) 5 mg/mL in dextrose 5% was found 
to be compatible with the ARROWg+ard Blue Plus (Arrow Inter-
national) chlorhexidine-bearing triple-lumen central catheter. 

Essentially complete delivery of the drug was found with little 
or no drug loss occurring. Furthermore, chlorhexidine delivered 
from the catheter remained at trace amounts with no substantial 
increase due to the delivery of the drug through the catheter.2335 

Compatibility Information
Solution Compatibility

Cefoxitin sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s injection, 
lactated

a MSD 1, 2, 10, 20 g 5 to 8% loss in 24 hr and 12 to 13% in 48 hr at 25°C. 
3 to 5% in 7 days at 5°C

308 C

Dextrose 5% in sodium chloride 0.225% a MSD 1 g 5% loss in 24 hr and 11% in 48 hr at 25°C 308 C

Dextrose 5% in sodium chloride 0.45% a MSD 1 g 4% loss in 24 hr and 10% in 48 hr at 25°C 308 C

Dextrose 5% in sodium chloride 0.9% a MSD 1 g 4% loss in 24 hr and 10% in 48 hr at 25°C 308 C

Dextrose 5% a MSD 1, 2, 10 g 6 to 7% loss in 24 hr and 11 to 13% in 48 hr at 25°C. 
3 to 6% in 7 days at 5°C

308 C

Dextrose 5% a MSD 20 g 7.5% loss in 24 hr and 13% in 48 hr at 25°C. 4% in 7 
days at 5°C. No loss noted in 13 weeks at −20°C

308 C

Dextrose 5% TRb MSD 1 g 9% loss in 24 hr and 11% in 48 hr at 25°C 308 C

Dextrose 5% TRb MSD 20 g No loss noted in 24 hr but 11% loss in 48 hr at 24°C. 
3% loss in 13 days at 5°C

525 C

Dextrose 5% TRb MSD 20 g Physically compatible with 5% loss in 24 hr at room 
temperature. No loss in 30 days at −20°C

554 C

Dextrose 5% b 10 and 20 g Visually compatible and 3% loss after storage at 
−20°C for 72 hr, thawed, and 6 hr at room tempera-
ture

629 C

Dextrose 5% MGa MSD 20 g Physically compatible with no loss in 24 hr and 6% 
loss in 48 hr at room temperature

983 C

Dextrose 10% a MSD 1 g 6% loss in 24 hr and 11% in 48 hr at 25°C 308 C

Ionosol B in dextrose 5% ABa MSD 1, 2, 10 g 6 to 8% loss in 24 hr and 12 to 13% in 48 hr at 25°C. 
3 to 6% in 7 days at 5°C

308 C

Normosol M in dextrose 5% ABa MSD 1, 2, 10, 20 g 4 to 6% loss in 24 hr and 11 to 12% in 48 hr at 25°C. 
3 to 5% in 7 days at 5°C

308 C

Ringer’s injection a MSD 1 g 2% loss in 24 hr and 12% in 48 hr at 25°C 308 C

Ringer’s injection, lactated a MSD 1, 2, 10, 20 g 5 to 7% loss in 24 hr and 10 to 12% in 48 hr at 25°C. 
3% in 7 days at 5°C

308 C

Ringer’s injection, lactated TRb MSD 1 g 7% loss in 24 hr and 9% in 48 hr at 25°C 308 C

Sodium chloride 0.9% a MSD 1 g 5% loss in 24 hr and 11% in 48 hr at 25°C 308 C

Sodium chloride 0.9% a MSD 10 and 20 g 8 to 10% loss in 24 hr and 13 and 15% in 48 hr at 
25°C. 4 to 5% in 48 hr at 5°C

308 C

Sodium chloride 0.9% b MSD 1 g 4 to 7% loss in 24 hr and 8 to 9% loss in 48 hr at 25°C 308 C

Sodium chloride 0.9% TRb MSD 20 g No loss noted in 24 hr but 12% loss in 48 hr at 24°C. 
3% loss in 13 days at 5°C

525 C

Sodium chloride 0.9% b 10 and 20 g Visually compatible and 3% loss after storage at 
−20°C for 72 hr, thawing, and 6 hr at room tempera-
ture

629 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% MGa MSD 20 g Physically compatible with no loss in 24 hr and 6% 
loss in 48 hr at room temperature

983 C

Sodium lactate 1⁄6 M a MSD 1 g 5% loss in 24 hr and 8% in 48 hr at 25°C 308 C

TPN #107c 1 g Activity retained for 24 hr at 21°C 1326 C

a Tested in glass containers.

b Tested in PVC containers.

c Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

Additive Compatibility

Cefoxitin sodium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g MSD 5 g D5S 9% cefoxitin loss at 25°C and none at 5°C in 48 hr. 
No amikacin loss at 25°C and 1% at 5°C in 48 hr

308 C

Aztreonam SQ 10 and 20 g MSD 10 and 20 g D5W, NSa Both drugs stable for 12 hr at 25°C. Yellow color 
and 6 to 12% aztreonam and 9 to 15% cefoxitin 
loss in 48 hr at 25°C

1023 I

Aztreonam SQ 10 and 20 g MSD 10 and 20 g D5Wa 3 to 6% cefoxitin loss and no aztreonam loss in 7 
days at 4°C

1023 C

Aztreonam SQ 10 and 20 g MSD 10 and 20 g NSa 3 to 5% aztreonam loss and no cefoxitin loss in 7 
days at 4°C

1023 C

Clindamycin  
phosphate

UP 9 g MSD 20 g D5Wb Physically compatible with no loss of either drug 
in 48 hr at room temperature

983 C

Clindamycin  
phosphate

UP 9 g MSD 20 g NSb Physically compatible with no clindamycin loss 
and 7% cefoxitin loss in 48 hr at room tempera-
ture

983 C

Gentamicin sulfate SC 400 mg MSD 5 g D5S 4% cefoxitin loss in 24 hr and 11% in 48 hr at 
25°C. 2% in 48 hr at 5°C. 9% gentamicin loss in 24 
hr and 23% in 48 hr at 25°C. 2% in 48 hr at 5°C

308 C

Mannitol 10% MSD 1, 2, 10, 20 g 4 to 5% cefoxitin loss in 24 hr and 10 to 11% in 
48 hr at 25°C. 2 to 5% cefoxitin loss in 7 days at 
5°C

308 C

Metronidazole SE 5 g MSD 30 g 9% cefoxitin loss in 48 hr at 25°C and 3% in 12 
days at 5°C. No metronidazole loss

993 C

Multivitamins USV 50 mL MSD 10 g W 5% cefoxitin loss in 24 hr and 10% in 48 hr at 
25°C; 3% in 48 hr at 5°C

308 C

Ranitidine HCl GL 50 mg and 2 g 10 g D5W Ranitidine stable for only 4 hr at 25°C. Cefoxitin 
not tested

1515 I

Sodium bicarbonate AB 200 mg MSD 1 g W 5 to 6% cefoxitin loss in 24 hr and 11 to 12% in 
48 hr at 25°C. 2 to 3% loss in 7 days at 5°C

308 C

Tobramycin sulfate LI 400 mg MSD 5 g D5S 5% cefoxitin loss in 24 hr and 11% in 48 hr at 
25°C. 3% in 48 hr at 5°C. 8% tobramycin loss in 24 
hr and 37% in 48 hr at 25°C. 3% in 48 hr at 5°C

308 C

Verapamil HCl KN 80 mg MSD 4 g D5W, NS Physically compatible for 24 hr 764 C

a Tested in PVC containers.

b Tested in glass containers.

Solution Compatibility (Cont.)
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Drugs in Syringe Compatibility

Cefoxitin sodium

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Heparin sodium 2500 units/1 mL MSD 2 g Physically 
compatible for at 
least 5 min

1053 C

Pantoprazole 
sodium

a 4 mg/1 mL 100 mg/1 mL Precipitates 
immediately

2574 I

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Cefoxitin sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL APO 100 mg/mL Physically compatible for 4 hr at 23°C 2901, 2902 C

Acyclovir sodium BW 5 mg/mLa MSD 20 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Amifostine USB 10 mg/mLa MSD 20 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Anakinra SYN 4 and 36 mg/mLb ME 20 mg/mLb Physically compatible. No cefoxitin loss in 4 hr 
at 25°C. Anakinra uncertain

2508 ?

Anidulafungin VIC 0.5 mg/mLa APP 20 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Aztreonam SQ 40 mg/mLa MSD 20 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa ME 20 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetraso-
dium

TMC 1 mg/mLb 20b and 95 mg/mL Physically compatible for 4 hr 3243 C

Cisatracurium 
besylate

GW 0.1 mg/mLa ME 20 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cisatracurium 
besylate

GW 2 and 5 mg/mLa ME 20 mg/mLa Subvisible haze forms immediately 2074 I

Cloxacillin sodium SMX 100 mg/mL HOS 100 mg/mL Physically compatible for up to 4 hr at room 
temperature

3245 C

Cyclophosphamide MJ 20 mg/mLa MSD 20 mg/mLa Physically compatible for 4 hr at 25°C 1194 C

Dexmedetomidine 
HCl

AB 4 mcg/mLb ME 20 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 5 mg/mL MSD 10 and 200 mg/mLb Visually compatible 1807 C

Diltiazem HCl MMD 1 mg/mLb MSD 200 mg/mLb Visually compatible 1807 C

Docetaxel RPR 0.9 mg/mLa ME 20 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Doxorubicin HCl 
liposomal

SEQ 0.4 mg/mLa ME 20 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Etoposide phos-
phate

BR 5 mg/mLa ME 20 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine MSD 0.2 mg/mLa MSD 20 mg/mLb Physically compatible for 14 hr 1196 C

Famotidine ME 2 mg/mLb 20 mg/mLa Visually compatible for 4 hr at 22°C 1936 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Fenoldopam 
mesylate

AB 80 mcg/mLb ME 20 mg/mLb Microparticulates form immediately 2467 I

Filgrastim AMG 30 mcg/mLa MSD 20 mg/mLa Haze, particles, and filaments form immediately 1687 I

Fluconazole RR 2 mg/mL MSD 40 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Foscarnet sodium AST 24 mg/mL MSD 40 mg/mL Physically compatible for 24 hr at room 
temperature under fluorescent light

1335 C

Gemcitabine HCl LI 10 mg/mLb ME 20 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa ME 20 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Hetastarch in 
lactated electrolyte

AB 6% ME 20 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hetastarch in 
sodium chloride 
0.9%

DCC 6% MSD 20 mg/mLa Precipitate in 1 hr at room temperature 1313 I

Hydromorphone 
HCl

WY 0.2 mg/mLa MSD 20 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Linezolid PHU 2 mg/mL ME 20 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Magnesium sulfate IX 16.7, 33.3, 66.7, 
100 mg/mLa 

MSD 20 mg/mLa Physically compatible for at least 4 hr at 32°C 813 C

Meperidine HCl WY 10 mg/mLa MSD 20 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Meperidine HCl WY 10 mg/mLb MSD 40 mg/mLa Physically compatible for 1 hr at 25°C 1338 C

Meropenem 50 mg/mL NOP 100 mg/mL Physically compatible for 4 hr at room tempera-
ture

3538 C

Morphine sulfate WI 1 mg/mLa MSD 20 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Morphine sulfate ES 1 mg/mLb MSD 40 mg/mLa Physically compatible for 1 hr at 25°C 1338 C

Ondansetron HCl GL 1 mg/mLb MSD 20 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Pemetrexed diso-
dium

LI 20 mg/mLb APP 20 mg/mLa Immediate brown discoloration 2564 I

Pentamidine isethi-
onate

FUJ 3 mg/mLa ME 20 mg/mLc Immediate cloudy precipitation 1880 I

Plazomicin sulfate ACH 24 mg/mLl FRK 20 mg/mLl Physically compatible for 1 hr at 20 to 25°C 3432 C

Propofol ZENd 10 mg/mL ME 20 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Ranitidine HCl GL 1 mg/mLb BAN 20 mg/mLb Visually compatible. No cefoxitin loss. Under 
8% ranitidine loss in 4 hr at 25°C

2259 C

Ranitidine HCl GL 1 mg/mLb BAN 20 mg/mLb Visually compatible with no cefoxitin loss and 
7% ranitidine loss in 4 hr

2362 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

ME 20 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Teniposide BR 0.1 mg/mLa MSD 20 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMe 1 mg/mLa ME 20 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #73f 32.5 mLg MSD 20 mg/mLa Visually compatible for 4 hr at 25°C 1008 C

TNA #218 to #226f ME 20 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TPN #61f h MSD 200 mg/2.1 mLi Physically compatible 1012 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

TPN #61f j MSD 1.2 g/12.6 mLi Physically compatible 1012 C

TPN #189f MSD 200 mg/mLk Visually compatible for 24 hr at 22°C 1767 C

TPN #212 to #215f ME 20 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Vancomycin HCl AB 20 mg/mLa ME 180 mg/mLk Transient precipitate forms 2189 ?

Vancomycin HCl AB 20 mg/mLa ME 50 mg/mLa Immediate gross white precipitate 2189 I

Vancomycin HCl AB 20 mg/mLa ME 10 mg/mLa Visible haze forms in 4 hr at 23°C 2189 I

Vancomycin HCl AB 20 mg/mLa ME 1 mg/mLa Physically compatible for 4 hr at 23°C 2189 C

Vancomycin HCl AB 2 mg/mLa ME 1a, 10a, 50a, 180k 
mg/mL

Physically compatible for 4 hr at 23°C 2189 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in dextrose 4%.

d Test performed using the formulation WITH edetate disodium.

e Lyophilized formulation tested.

f Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

g A 32.5-mL sample of parenteral nutrition solution combined with 50 mL of antibiotic solution.

h Run at 21 mL/hr.

i Given over five minutes by syringe pump.

j Run at 94 mL/hr.

k Tested in sterile water for injection.

l Tested in both dextrose 5% and sodium chloride 0.9%.

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Ceftaroline Fosamil
AHFS 8:12.06.20

Products
Ceftaroline fosamil is available in vials containing 400 and 600 
mg of anhydrous ceftaroline fosamil with l-arginine.2832 

The 400- and 600-mg vials of ceftaroline fosamil should be 
reconstituted with 20 mL of sterile water for injection, sodium 
chloride 0.9%, dextrose 5%, or Ringer’s injection, lactated and 
mixed gently, yielding concentrations of 20 and 30 mg/mL, 
respectively.2832 The reconstituted solution must be further 
diluted in a suitable infusion solution prior to administration.2832 
The same diluent should be used for both reconstitution and 
further dilution unless the drug was reconstituted with sterile 
water, in which case any compatible infusion solution should be 
used for further dilution.2832 (See Solution Compatibility.)

For adults and pediatric patients at least 2 years of age 
weighing more than 33 kg and requiring doses of 400 or 600 
mg, the entire reconstituted contents of a 400- or 600-mg 
vial, respectively, must be diluted in 50 to 250 mL of a compat-
ible infusion solution.2832 For adults requiring doses less than 
400 mg (e.g., those with renal impairment requiring dosage 
adjustment), the appropriate volume of the reconstituted solu-
tion must be withdrawn from the vial and diluted in 50 to 250 
mL of a compatible infusion solution.2832 For pediatric patients 
weighing 33 kg or less, the appropriate volume of the reconsti-
tuted solution must be withdrawn from the vial and diluted in a 
compatible infusion solution to yield an infusion solution with a 
ceftaroline fosamil concentration not exceeding 12 mg/mL.2832 

The manufacturer recommends the following instructions 
specifically for the dilution of ceftaroline fosamil in 50-mL infu-
sion bags: When ceftaroline fosamil is prepared for administra-
tion in a 50-mL infusion bag for adults, 20 mL of the diluent 

should be removed from the infusion bag prior to injecting the 
entire reconstituted contents of a 600-mg vial of the drug to 
yield an approximate concentration of 12 mg/mL.2832 When the 
drug is prepared for administration in a 50-mL infusion bag for 
adults or pediatric patients weighing more than 33 kg, 20 mL of 
the diluent should be removed from the infusion bag prior to 
injecting the entire reconstituted contents of a 400-mg vial of 
the drug to yield an approximate concentration of 8 mg/mL.2832 
When the drug is prepared for administration in a 50-mL infu-
sion bag for pediatric patients weighing 33 kg or less, the appro-
priate volume of the reconstituted solution should be with-
drawn from the vial and transferred to an infusion bag to yield a 
concentration not exceeding 12 mg/mL.2832 

pH
The reconstituted solution has a pH ranging from 4.8 to 6.5.2832 

Trade Name(s)
Teflaro

Administration
Following dilution in a compatible infusion solution, ceftaro-
line fosamil is administered by intravenous infusion over 5 to 60 
minutes in patients 2 months of age or older and over 30 to 60 
minutes in patients less than 2 months of age.2832 

Stability
Intact vials should be stored at controlled room temperature.2832 
The powder is pale yellowish-white to light yellow in color.2832 
After reconstitution, ceftaroline fosamil solution is clear and 
light to dark yellow in color.2832 

Compatibility Information
Solution Compatibility

Ceftaroline fosamil

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% ALL Use within 6 hr at room temperature or 24 hr at 2 to 8°C 2832 C

Dextrose 5% ALL Use within 6 hr at room temperature or 24 hr at 2 to 8°C 2832 C

Dextrose 5% b FOR 12 g Physically compatible. Little or no loss in 24 hr at 2 to 8°C followed 
by 6 hr at room temperature

3138 C

Dextrose 5% BAd ASZ 6 g Physically compatible with less than 10% loss in 6 days at 4°C, 24 hr 
at 25°C, 12 hr at 30°C, and 6 hr at 35°C

3494 C

Ringer’s injection, lactated ALL Use within 6 hr at room temperature or 24 hr at 2 to 8°C 2832 C

Sodium chloride 0.45% ALL Use within 6 hr at room temperature or 24 hr at 2 to 8°C 2832 C

Sodium chloride 0.9% ALL Use within 6 hr at room temperature or 24 hr at 2 to 8°C 2832 C

Sodium chloride 0.9% BAa ALL 4 to 12 g Stable for up to 6 hr at room temperature or 24 hr at 2 to 8°C 2832 C

DOI: 10.37573/9781585286850.078
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% BAa FOR 4, 6, 12 g Physically compatible. Little or no loss in 24 hr at 2 to 8°C followed 
by 6 hr at room temperature

3138 C

Sodium chloride 0.9% c FOR 12 g Physically compatible. Little or no loss in 24 hr at 2 to 8°C followed 
by 6 hr at room temperature

3138 C

Sodium chloride 0.9% BAd ASZ 6 g Physically compatible with less than 10% loss in 6 days at 4°C, 24 hr 
at 25°C, and 12 hr at 30 and 35°C

3494 C

a Tested in 50- or 100-mL Mini-Bag Plus container systems.

b Tested in Intermate, Homepump Eclipse, and AccuRx elastomeric pump reservoirs.

c Tested in Intermate elastomeric pump reservoirs.

d Tested in Infusor LV 10 elastomeric pump reservoirs (Baxter).

Y-Site Injection Compatibility (1:1 Mixture)

Ceftaroline fosamil

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BV 7 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Amikacin sulfate HOS 5 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Aminophylline AMR 2.5 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Amiodarone HCl SIC 4 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Amphotericin B XGN 0.6 mg/mLa FOR 2.22 mg/mLa b c Increased haze and microparticulates 2826 I

Azithromycin BA 2 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Bumetanide HOS 40 mcg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Calcium chloride AMR 40 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Calcium gluconate ABX 40 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Caspofungin acetate ME 0.5 mg/mLb c FOR 2.22 mg/mLa b c Increased haze and particulates 2826 I

Ceftazidime–avibactam 
sodium

ALL 20 mg/mLj k Physically compatible for up to 4 hr at room 
temperature

3004 C

Ceftolozane sulfate–tazo-
bactam sodium

CUB 10 mg/mLg h FOR 12 mg/mLg Physically compatible for 2 hr 3262 C

Ciprofloxacin BED 2 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Cisatracurium besylate HOS 0.5 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Clindamycin phosphate BED 10 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Cyclosporine BED 5 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Dexamethasone sodium 
phosphate

SIC 1 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Diazepam HOS 5 mg/mL FOR 2.22 mg/mLa b c Turbid precipitation forms 2826 I

Digoxin BA 0.25 mg/mL FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Diltiazem HCl HOS 5 mg/mL FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Diphenhydramine HCl BA 2 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Dobutamine HCl HOS 4 mg/mLa FOR 2.22 mg/mLa Haze increases and particulates appear 2826 I

Dobutamine HCl HOS 4 mg/mLb c FOR 2.22 mg/mLb c Physically compatible for 4 hr at 23°C 2826 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Dopamine HCl HOS 3.2 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Doripenem SHI 5 mg/mLb FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Enalaprilat SIC 0.1 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Eravacycline dihydro-
chloride

TET 0.3 and 0.6 mg/
mLb 

FOR 12 mg/mLb Measured turbidity increased within 2 hr 3532 I

Esomeprazole sodium ASZ 0.4 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Famotidine ABX 2 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Fentanyl citrate HOS 50 mcg/mL FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Filgrastim AMG 30 mcg/mLa FOR 2.22 mg/mLa b c Microparticulates formed 2826 I

Fluconazole BED 2 mg/mL FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Furosemide HOS 3 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Gentamicin sulfate HOS 5 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Granisetron HCl CUP 50 mcg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Haloperidol lactate BED 0.2 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Heparin sodium HOS 100 units/mL FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Hydrocortisone sodium 
succinate

PF 1 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Hydromorphone HCl HOS 0.5 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Hydroxyzine HCl ABX 2 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Insulin, regular NOV 1 unit/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Isavuconazonium sulfate ASP 1.5 mg/mLg FOR 12 mg/mLg Measured turbidity increases within 1 hr 3263 I

Labetalol HCl HOS 5 mg/mL FOR 2.22 mg/mLa Increase in measured haze and micropartic-
ulates

2826 I

Labetalol HCl HOS 5 mg/mL FOR 2.22 mg/mLb c Increase in measured haze 2826 I

Levofloxacin OMN 5 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Lidocaine HCl HOS 10 mg/mL FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Lorazepam HOS 0.5 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Magnesium sulfate AMR 100 mg/mLa b FOR 2.22 mg/mLa b Physically compatible for 4 hr at 23°C 2826 C

Magnesium sulfate AMR 100 mg/mLc FOR 2.22 mg/mLc Increase in measured haze 2826 I

Mannitol HOS 15% FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Meperidine HCl HOS 10 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Meropenem–vabor-
bactam

TMC 8 mg/mLb i FOR 12 mg/mLb Measured turbidity increases within 30 min. 
pH increased by >2 units within 3 hr

3380 I

Methylprednisolone 
sodium succinate

PHU 5 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Metoclopramide HCl HOS 5 mg/mL FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Metoprolol tartrate HOS 1 mg/mL FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Metronidazole BA 5 mg/mL FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Midazolam HCl BV 2 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Milrinone lactate BED 0.2 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Morphine sulfate BA 15 mg/mL FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Moxifloxacin HCl BAY 1.6 mg/mL FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Multivitamins BA 5 mL/La b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Norepinephrine bitartrate BED 0.128 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Ondansetron HCl WOC 1 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Pantoprazole sodium WYd 0.4 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Plazomicin sulfate ACH 24 mg/mLg FAC 12 mg/mLg Physically compatible for 1 hr at 20 to 25°C 3432 C

Potassium chloride HOS 0.1 mEq/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Potassium phosphates HOS 0.5 mmol/mLa FOR 2.22 mg/mLa Increase in measured haze and micropartic-
ulates

2826 I

Potassium phosphates HOS 0.5 mmol/mLb c FOR 2.22 mg/mLb c Increase in measured haze 2826 I

Promethazine HCl SIC 2 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Propofol HOSl 10 mg/mL FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Ranitidine HCl BED 2 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Remifentanil HCl HOS 0.25 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Sodium bicarbonate HOS 1 mEq/mL FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Sodium phosphates HOS 0.5 mmol/mLa b c FOR 2.22 mg/mLa b c Increase in measured haze 2826 I

Tedizolid phosphate CUB 0.8 mg/mLb FOR 12 mg/mLb Measured turbidity increases after 15 min 3244 I

Tobramycin sulfate SIC 5 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Trimethoprim– 
sulfamethoxazole

SIC 0.8 mg/mLa b c f FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

TPN #276e FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Vasopressin APP 1 unit/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Voriconazole PF 4 mg/mLa b c FOR 2.22 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in Ringer’s injection, lactated.

d Test performed using the formulation WITH edetate disodium.

e Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

f Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

g Tested in both dextrose 5% and sodium chloride 0.9%.

h Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

i Meropenem component. Meropenem in 1:1 fixed-ratio concentration with vaborbactam.

j Ceftazidime component. Ceftazidime in a 4:1 fixed-ratio concentration with avibactam.

k Tested in dextrose 5%, sodium chloride 0.9%, and Ringer’s injection, lactated.

l Test performed using the formulation WITHOUT edetate disodium.

Selected Revisions May 1, 2020. © Copyright, January 2012. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Ceftazidime
AHFS 8:12.06.12

Products
Ceftazidime is supplied in vials containing 500 mg, 1 g, and 2 g  
of drug (under reduced pressure), infusion packs containing 1 
and 2 g of drug, and 6-g pharmacy bulk packages. The dosage 
forms contain sodium carbonate 118 mg per gram of ceftazi-
dime. The sodium salt of ceftazidime and carbon dioxide are 
formed during reconstitution.1(2/07) 4 The use of a venting needle 
has been suggested for ease of use.1136 Spraying or leaking of 
the solution after needle withdrawal has been reported, espe-
cially with smaller vials.1137 The use of larger vials reduces the 
occurrence of such leakage.1137 1138 Care must be taken if a multi-
ple-additive set with a 2-way valve is used for reconstitution. 
The negative pressure in the product may cause inaccuracies in 
the volume of diluent added to the vial. In one test, almost 3 mL 
extra entered the vial during reconstitution.1240 Vials have been 
vented prior to reconstitution but clamping the tubing from 
the supply bottle prior to adding the diluent to the vial when 
multiple- additive sets are used is recommended.1241 

Ceftazidime is also supplied in frozen solutions containing 1 
and 2 g/50 mL of dextrose 4.4 and 3.2%, respectively.1(2/07) 4 

For intramuscular injection, ceftazidime should be reconstituted 
with sterile water for injection, bacteriostatic water for injection, or 
lidocaine hydrochloride 0.5 or 1% using 1.5 mL for the 500-mg vial 
and 3 mL for the 1-g vial. Any carbon dioxide bubbles that are with-
drawn into the syringe should be expelled prior to injection.1(2/07) 4 

For direct intravenous injection, ceftazidime should be reconsti-
tuted with sterile water for injection. Carbon dioxide will form during 
dissolution, but the solution will clear in about 1 to 2 minutes.1(2/07) 4 

Table 1. Reconstitution for intravenous injection1(2/07) 

Product
Volume of
Diluent

Withdrawable
Volume Concentration

  500 mg 5.3 mL 5.7 mL 100 mg/mL

  1 g 10 mL 10.6 mL 100 mg/mL

  2 g 10 mL 11.5 mL 170 mg/mL

For intravenous infusion, the reconstituted solution can be 
added to a compatible infusion solution (after expelling any 
carbon dioxide bubbles that have entered the syringe). Alterna-
tively, the 1- or 2-g infusion packs can be reconstituted with 100 
mL of compatible infusion solution, yielding a 10- or 20-mg/mL 
solution, respectively.1(2/07) 4 To reconstitute the infusion packs, 
add the diluent in 2 increments. Initially, add 10 mL with shaking 
to dissolve the drug. To release the carbon dioxide pressure, 
insert a venting needle through the closure only after the drug 
has dissolved and become clear (about 1 to 2 minutes). Then add 
the remaining 90 mL and remove the venting needle. Additional 
pressure may develop, especially during storage, and should be 
released prior to use.4 

The 6-g pharmacy bulk package should be reconstituted 
with 26 mL of a compatible diluent to yield 30 mL of solution 
containing 200 mg/mL of ceftazidime. The carbon dioxide pres-
sure that develops should be released using a venting needle. 
The 200-mg/mL concentrated solution must be diluted further 
for intravenous use.1(2/07) 

pH
From 5 to 8.1(2/07) 4 

Osmolality
The osmolality of ceftazidime (Fortaz, Glaxo) 50 mg/mL was 
determined to be 321 mOsm/kg in dextrose 5% and 330 
mOsm/kg in sodium chloride 0.9%.1375 

The following maximum ceftazidime concentrations were 
recommended to achieve osmolalities suitable for peripheral 
infusion in fluid-restricted patients:1180 

Diluent

Maximum
Concentration
(mg/mL)

Osmolality
(mOsm/kg)

Dextrose 5% 70 503

Sodium chloride 0.9% 63 486

Sterile water for injection 126 302

Sodium Content
Each gram of ceftazidime activity provides 2.3 mEq (54 mg) of 
sodium from the sodium carbonate present in the formulation.1(2/07) 4 

Trade Name(s)
Fortaz, Tazicef

Administration
Ceftazidime may be administered by deep intramuscular injection, 
by direct intravenous injection over 3 to 5 minutes directly into a 
vein or through the tubing of a running compatible infusion solu-
tion, or by intermittent intravenous infusion over 15 to 30 minutes. 
The manufacturer recommends temporarily discontinuing other 
solutions being administered at the same site during ceftazidime 
infusion. The drug may be instilled intraperitoneally in a concen-
tration of 250 mg/2 L of compatible dialysis solution.1(2/07) 4 

Stability
Intact vials should be stored at controlled room temperature 
and protected from light.1(2/07) Approximately 2% decomposi-
tion has been reported after 12 months of storage at 37°C with 
protection from light.1136 

Reconstituted ceftazidime solutions are light yellow to 
amber, depending on the diluent and concentration, and may 
darken on storage. Color changes do not necessarily indicate a 
potency loss.1(2/07) 4 

DOI: 10.37573/9781585286850.079
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Solutions in sterile water for injection at 95 to 280 mg/mL, in 
lidocaine hydrochloride 0.5 or 1% or bacteriostatic water for injec-
tion at 280 mg/mL, and in sodium chloride 0.9% or dextrose 5% 
at 10 or 20 mg/mL in piggyback infusion packs are stable for 24 
hours at room temperature and 7 days under refrigeration. Tazicef 
and Tazidime in sterile water for injection at 95 to 280 mg/mL or in 
sodium chloride 0.9% at 10 to 20 mg/mL are stable for 24 hours at 
room temperature and 7 days under refrigeration.1(2/07) 

One report of ceftazidime in concentrations of 1, 40, and 333 mg/
mL in water indicated no loss after 24 hours at 4°C and 6 hours at 
25°C. About a 4 to 6% loss was reported after 24 hours at 25°C.1136 

Ceftazidime vials reconstituted with sterile water for injec-
tion to a concentration of 270 mg/mL were evaluated for 
stability at 4 temperatures. About 8 to 9% ceftazidime loss 
occurred in 7 days under refrigeration at 4°C and in 4 days at 
10°C. At 20°C about 7 to 8% loss occurred in 24 hours, but at a 
higher room temperature of 30°C about 5% loss occurred in 6 
hours and 12% loss occurred in 18 hours.2285 

Freezing Solutions
Ceftazidime products differ in their reported stabilities, both 
during frozen storage of their solutions and after thawing. Table 
2 summarizes the reported stabilities.4 

Table 2. Reported stabilities of frozen and thawed  

solutions of ceftazidime products1(2/07) 4 

Concentration Fortaz Tazicef

280 mg/mL

Frozen  3 monthsa 3 monthsa 

Thawed/RTb  8 hr 8 hr

Thawed/4°Cc  4 days 4 days

100 to 180 mg/mL

Frozen  6 monthsa d 3 monthse 

Thawed/RT  24 hr 8 hr

Thawed/4°C  7 days 4 days

10 to 20 mg/mLf  

Frozen  9 monthsa 

Thawed/RT 24 hr  

Thawed/4°C  7 days  

a In sterile water for injection.

b Thawed and stored at room temperature.

c Thawed and stored at 4 to 5°C.

d In sodium chloride 0.9%.

e In sodium chloride 0.9% and dextrose 5%.

f In infusion packs.

The commercially available frozen ceftazidime solutions 
(Fortaz, Glaxo) of 1 and 2 g/50 mL of sodium chloride 0.9%, 
when thawed, are stable for 24 hours at room temperature or  
7 days under refrigeration.4 

Ceftazidime (Fortaz, Glaxo) 1 g/50 mL in sodium chloride 
0.9% was stored frozen at −20°C. About 7% loss occurred in 97 
days. After thawing at room temperature, subsequent storage 
refrigerated for 4 days and at room temperature for 24 hours 
resulted in additional loss with only about 90% of the ceftazi-
dime remaining.500 

Less than a 2% ceftazidime (Fortaz, Glaxo) loss was reported 
from a solution containing 36.6 mg/mL in sterile water for 
injection in polyvinyl choride (PVC) and glass containers after 
30 days at −20°C. Subsequent thawing and storage for 4 days 
at 5°C, followed by 24 hours at 37°C to simulate the use of a 
portable infusion pump, resulted in little additional ceftazidime 
loss.1391 

Ceftazidime (Fortaz, Glaxo) 100 and 200 mg/mL in sterile 
water for injection in glass vials and polypropylene syringes 
(Becton Dickinson) was stored frozen at −20°C for 91 days 
followed by 8 hours at 22°C. Losses of about 5 and 10% occurred 
in the 100- and 200-mg/mL concentrations, respectively. Freezing 
at −20°C for 91 days followed by refrigeration at 4°C for 4 days 
resulted in losses of about 10 and 6% in the 100- and 200-mg/
mL concentrations, respectively. Particle counts remained within 
USP limits throughout the study.1580 

Usually, frozen solutions should be thawed at room tempera-
ture or under refrigeration. Other techniques are not recom-
mended. Thawed solutions should not be refrozen.1(2/07) 4 

Light Effects
Ceftazidime reconstituted with sterile water for injection to a 
concentration of 270 mg/mL exhibited no substantial differ-
ence in stability when stored protected from light or exposed 
to daylight.2285 

Syringes
Ceftazidime (Fortaz, Glaxo) 100 and 200 mg/mL in sterile water 
for injection in polypropylene syringes (Becton Dickinson) and 
glass vials exhibited a 5% or less loss in 8 hours at 22°C and 96 
hours at 4°C.1580 

Ceftazidime (Hospira) 1 mg/mL in sodium chloride 0.9% in 
plastic syringes was stored at room temperature, refrigerated, 
and frozen at −20°C. About 10% ceftazidime loss occurred in  
3 days at room temperature and in 17 days refrigerated. No loss 
occurred in the frozen samples over 60 days.2793 

Ambulatory Pumps
Ceftazidime (Fortaz, Glaxo) at a concentration of 60 mg/mL in 
water for injection was filled into PVC portable infusion pump 
reservoirs (Pharmacia Deltec). Storage at −20°C resulted in less 
than 3% loss in 14 days. The thawed reservoirs were then stored 
under refrigeration at 6°C. Losses totaled 10% after 5 days of 
refrigerated storage. Under simulated use conditions at 30°C, 
ceftazidime decomposes at a rate of about 10% in 18 hours. The 
authors concluded prefilling of reservoirs with ceftazidime solu-
tions for home use was not advisable.2008 

Central Venous Catheter
Ceftazidime (Fortaz, Glaxo Wellcome) 10 mg/mL in dextrose 
5% was found to be compatible with the ARROWg+ard Blue 
Plus (Arrow International) chlorhexidine-bearing triple-lumen 
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central catheter. Furthermore, chlorhexidine delivered from 
the catheter remained at trace amounts with no substantial 
increase due to the delivery of the drug through the catheter.2335 

Ceftazidime 10 mg/mL with heparin sodium 5000 units/
mL as an antibiotic lock in polyurethane central hemodialysis  

catheters lost about 50% of the antibiotic over 72 hours at 
37°C. The loss was attributed to sorption to the catheters. 
Nevertheless, the reduced antibiotic concentration (about 5 
mg/mL) remained effective against common microorganisms in 
catheter- related bacteremia in hemodialysis patients.2515 2516 

Compatibility Information
Solution Compatibility

Ceftazidime

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Amino acids 5%, dextrose 
25%

AB GL 6 g No substantial amino acid degradation in 48 hr at 22°C and 10 
days at 4°C. Ceftazidime stability the determining factor

1535 C

Dextrose 5% in sodium 
chloride 0.225%

GSK 1 to 40 g Physically and chemically stable for 24 hr at room temperature 
and 7 days refrigerated

1(2/07) C

Dextrose 5% in sodium 
chloride 0.45%

GSK 1 to 40 g Physically and chemically stable for 24 hr at room temperature 
and 7 days refrigerated

1(2/07) C

Dextrose 5% in sodium 
chloride 0.9%

GSK 1 to 40 g Physically and chemically stable for 24 hr at room temperature 
and 7 days refrigerated

1(2/07) C

Dextrose 5% in sodium 
chloride 0.9%

GL 20 g 5% loss in 24 hr at 25°C and no loss in 48 hr at 4°C 1136 C

Dextrose 5% 1 to 40 g Physically and chemically stable for 24 hr at room temperature 
and 7 days refrigerated

1(2/07) C

Dextrose 5% MGa GL 20 g Physically compatible with 5% drug loss in 24 hr and 9% in 48 hr 
at 25°C under fluorescent light

1026 C

Dextrose 5% GL 20 g 6% loss in 24 hr at 25°C. No loss in 24 hr and 3% loss in 48 hr at 
4°C

1136 C

Dextrose 5% TRa 40 g Physically compatible with 8% loss in 2 days at 25°C, 6% loss in  
21 days at 5°C, and 6% loss in 90 days at −10°C

1341 C

Dextrose 5% b GL 40 g Physically compatible with 7% loss in 1 day and 19% loss in 3 days 
at 23°C; 8% loss in 10 days at 4°C

1353 C

Dextrose 5% BAb GL 2 and 6 g Visually compatible with 7 to 9% loss in 24 hr at room tempera-
ture

1937 C

Dextrose 5% b 4 g Visually compatible with little or no loss in 24 hr at room tempera-
ture and 4°C

1953 C

Dextrose 5% BAb , 
BRNa c 

GW 10 g Visually compatible with little or no loss in 24 hr at 4 and 22°C 2289 C

Dextrose 5% BAd GW 40 g 10% loss in about 12 hr at 37°C in the dark 2421 I

Dextrose 5% f GW 40 g Losses of 5, 8, and 10% in 20 hr at 20°C, and losses of 9, 17, and 
21% in 20 hr at 35°C in glass, polypropylene, and PVC containers, 
respectively

2539 C

Dextrose 10% 1 to 40 g Physically and chemically stable for 24 hr at room temperature 
and 7 days refrigerated

1(2/07) C

Ringer’s injection 1 to 40 g Physically and chemically stable for 24 hr at room temperature 
and 7 days refrigerated

1(2/07) C

Ringer’s injection, lactated 1 to 40 g Physically and chemically stable for 24 hr at room temperature 
and 7 days refrigerated

1(2/07) C

Ringer’s injection, lactated GL 20 g 6% loss in 24 hr at 25°C and 1% loss in 48 hr at 4°C 1136 C

Sodium chloride 0.9% 1 to 40 g Physically and chemically stable for 24 hr at room temperature 
and 7 days refrigerated

1(2/07) C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% MGa GL 20 g Physically compatible with 2% drug loss in 24 hr and 5% in 48 hr 
at 25°C under fluorescent light

1026 C

Sodium chloride 0.9% GL 20 g 7% loss in 24 hr at 25°C and no loss in 48 hr at 4°C 1136 C

Sodium chloride 0.9% TRa 40 g Physically compatible with 5% loss in 2 days and 12% loss in 3 
days at 25°C; 7% loss in 28 days at 5°C and 6% loss in 90 days at 
−10°C

1341 C

Sodium chloride 0.9% b GL 40 g Physically compatible with 3% loss in 1 day and 14% loss in 3 days 
at 25°C; 10% loss in 14 days at 5°C

1353 C

Sodium chloride 0.9% BAb GL 2 and 6 g Visually compatible with 4 to 6% loss in 24 hr at room tempera-
ture

1937 C

Sodium chloride 0.9% b 4 g Visually compatible with little or no loss in 24 hr at room tempera-
ture and 4°C

1953 C

Sodium chloride 0.9% KAh GL 60 g Visually compatible with little or no loss of ceftazidime and little 
formation of pyridine in 14 days frozen at −20°C

2113 C

Sodium chloride 0.9% KAh GL 60 g Visually compatible with 9% loss of ceftazidime but formation of 
potentially toxic pyridine 0.53 mg/mL in 14 days at 4°C

2113 ?

Sodium chloride 0.9% BAb , 
BRNa c 

GW 10 g Visually compatible with little or no loss in 24 hr at 4 and 22°C 2289 C

Sodium chloride 0.9% BAd GW 40 g 10% loss occurred in about 12 to 16 hr at 37°C in the dark 2421 I

Sodium chloride 0.9% f GW 40 g Losses of 1, 3, and 6% in 20 hr at 20°C, and losses of 6, 11, and 
13% in 20 hr at 35°C in glass, polypropylene, and PVC containers, 
respectively

2539 C

Sodium chloride 0.9% i 40 g Less than 10% loss in theoretical concentration in 8 hr at ambient 
temperature when administered as a continuous infusion

3535 C

Sodium lactate 1⁄6 M 1 to 40 g Physically and chemically stable for 24 hr at room temperature 
and 7 days refrigerated

1(2/07) C

TPN #107g 1 g Activity retained for 24 hr at 21°C 1326 C

TPN #141 to #143g GL 1 g Visually compatible with 8% ceftazidime loss in 6 hr and 10% loss 
in 24 hr at 22°C. 8% ceftazidime loss in 3 days at 4°C

1535 C

TPN #141 to #143g GL 6 g Visually compatible with 6% ceftazidime loss in 12 hr and 11 to 
13% loss in 24 hr at 22°C. 7 to 9% ceftazidime loss in 3 days at 4°C

1535 C

a Tested in glass containers.

b Tested in PVC containers.

c Tested in polyethylene plastic containers.

d Tested in Infusor LV 10 (elastomeric), Easypump LT 125 (elastomeric), Ultra-Flow (PVC), and Outbound (polyethylene) infusion device reservoirs.

e Tested in Singleday Infusors (Baxter).

f Tested in glass, polypropylene, and PVC containers.

g Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

h Tested in elastomeric ambulatory pumps (Homepump, Block Medical).

i Tested in polypropylene syringes.

Solution Compatibility (Cont.)
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Additive Compatibility

Ceftazidime

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 25 mg GL 50 mg D5W 28% loss of amikacin in 2 hr at 22°C 504 I

Amikacin sulfate BR 15 mg GL 50 mg D5W 17% loss of amikacin in 24 hr at 22°C 504 I

Aminophylline ES 1 g GL 2 g D5W, NS 20 to 23% ceftazidime loss in 6 hr at room temperature 1937 I

Aminophylline ES 1 g GL 6 g D5W, NS 8 to 10% ceftazidime loss in 6 hr at room temperature 1937 I

Aminophylline ES 2 g GL 2 g D5W, NS 35 to 40% ceftazidime loss in 6 hr at room temperature 1937 I

Aminophylline ES 2 g GL 6 g D5W, NS 22% ceftazidime loss in 6 hr at room temperature 1937 I

Ciprofloxacin MI 2 g 20 g D5W Physically incompatible 888 I

Ciprofloxacin BAY 2 g SKB 19.8 g D5W Visually compatible but pH changed by more than 1 unit 2413 ?

Clindamycin  
phosphate

UP 9 g GL 20 g D5Wb Physically compatible with 9% clindamycin loss and 11% 
ceftazidime loss in 48 hr at 25°C under fluorescent light

1026 C

Clindamycin  
phosphate

UP 9 g GL 20 g NSb Physically compatible with 5% clindamycin loss and 7% 
ceftazidime loss in 48 hr at 25°C under fluorescent light

1026 C

Floxacillin sodium GSK 40 g GSK 40 g NS, W Physically compatible. Under 10% loss in 24 hr at room 
temperature and 4°C

2658 C

Floxacillin sodium GSK 120 g GSK 60 g NS, W Physically compatible. Under 10% loss in 24 hr at room 
temperature and 4°C

2658 C

Floxacillin sodium GSK 240 g GSK 180 g NS, W Physically compatible. Under 10% loss in 24 hr at room 
temperature and 4°C

2658 C

Fluconazole PF 1 g GL 20 g D5W Visually compatible with no fluconazole loss in 72 hr at 25°C 
under fluorescent light. Ceftazidime not tested

1677 C

Gentamicin 
sulfate

SC 6 and 9 mg GL 50 mg D5W 10 to 20% gentamicin loss in 2 hr at 22°C 504 I

Heparin sodium 10,000 and 
50,000 units

4 g D5W, NS Ceftazidime stable for 24 hr at room temperature and 7 days 
refrigerated

4 C

Linezolid PHU 2 g GW 20 g c Physically compatible with no linezolid loss in 7 days at 4 and 
23°C protected from light. Ceftazidime losses of 5% in 24 hr 
and 12% in 3 days at 23°C and about 3% in 7 days at 4°C

2262 C

Metronidazole 5 g GL 20 g No loss of either drug in 4 hr 1345 C

Metronidazole AB 5 g LI 10 g Visually compatible with little or no loss of either drug in 72 
hr at 8°C

1849 C

Potassium chloride 10 and 40 
mEq

4 g D5W, NS Ceftazidime stable for 24 hr at room temperature and 7 days 
refrigerated

4 C

Ranitidine HCl GL 500 mg GL 10 g D2.5½S 8% ranitidine loss in 4 hr and 37% loss in 24 hr at 22°C 1632 I

Sodium  
bicarbonate

4.2% GL 20 g 11% ceftazidime loss in 24 hr at 25°C. 3% loss in 48 hr at 4°C 1136 C

Tenoxicam RC 200 mg LI 5 g D5Wa Visually compatible for up to 72 hr with yellow discolor-
ation. 10% loss of ceftazidime in 96 hr and of tenoxicam in 
168 hr at 4 and 25°C

2557 C

Tenoxicam RC 200 mg LI 5 g D5Wb Visually compatible with about 10% loss of both drugs in 
168 hr at 4 and 25°C

2557 C

a Tested in PVC containers.

b Tested in glass containers.

c Admixed in the linezolid infusion container.
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Drugs in Syringe Compatibility

Ceftazidime

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Dimenhydrinate 10 mg/1 mL 100 mg/1 mL Clear solution 2569 C

Hydromorphone HCl KN 2, 10, 40 mg/1 mL GL 180 mg/1 mL Visually compatible with less than 10% loss of either drug 
in 24 hr at room temperature

2082 C

Pantoprazole sodium a 4 mg/1 mL 100 mg/1 mL Precipitates immediately 2574 I

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Ceftazidime

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetylcysteine 100 mg/mL GSK 120 mg/mLk Over 10% ceftazidime loss occurs in 1 hr 2513 I

Acyclovir sodium BW 5 mg/mLa SKF 20 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Allopurinol sodium BW 3 mg/mLb LI 40 mg/mLa Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa LI 40 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Amikacin sulfate 1.5 mg/mL SKB 125 mg/mL Visually compatible with less than 10% loss of both 
drugs in 1 hr

2434 C

Amikacin sulfate 15 mg/mL GSK 120 mg/mLk Physically compatible with less than 10% ceftazidime 
loss. Amikacin not tested

2513 C

Aminophylline ES 2 mg/mLa GL 40 mg/mLa Visually compatible with 4% ceftazidime loss and 9% 
theophylline loss in 2 hr at room temperature

1937 C

Aminophylline ES 2 mg/mLa GL 40 mg/mLb Visually compatible with 5% ceftazidime loss and 4% 
theophylline loss in 2 hr at room temperature

1937 C

Amiodarone HCl WY 6 mg/mLa GW 40 mg/mLa Immediate opaque white turbidity 2352 I

Amsacrine NCI 1 mg/mLa GL 40 mg/mLa Immediate orange precipitate 1381 I

Anidulafungin VIC 0.5 mg/mLa GSK 40 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Azithromycin PF 2 mg/mLb GW 80 mg/mLc d Amber and white microcrystals found 2368 I

Aztreonam SQ 40 mg/mLa LI 40 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa GW 40 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Blinatumomab AMG 0.125 and 
0.375 mcg/
mLb 

PAN 34.5 mg/mLb Particles, flakes, thin needles, or haze transiently 
appears

3405, 
3417 

?

Cangrelor tetrasodium TMC 1 mg/mLb 40b and 100 
mg/mL

Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.7 mg/mLb GSK 40 mg/mLb Immediate white turbid precipitate forms 2758 I

Ceftolozane sulfate–tazo-
bactam sodium

CUB 10 mg/mLf o SZ 40 mg/mLf Physically compatible for 2 hr 3262 C

Ciprofloxacin MI 1 mg/mLa SKF 20 mg/mLf Physically compatible for 24 hr at 22°C 1189 C

Cisatracurium besylate GW 0.1 and 2 mg/
mLa 

SKB 40 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cisatracurium besylate GW 5 mg/mLa SKB 40 mg/mLa Subvisible haze forms immediately 2074 I

Clarithromycin 50 mg/mL SKB 125 mg/mL Precipitates immediately 2434 I

Clarithromycin 10 mg/mL SKB 125 mg/mL Trace precipitation 2434 I
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Clarithromycin 50 mg/mL GSK 120 mg/mLk Precipitates 2513 I

Cloxacillin sodium SMX 100 mg/mL PPC 95 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Colistimethate sodium MIL 1.5 mg/mLb GSK 5 mg/mLb Visually compatible for 1 hr at 26°C 3335 C

Daptomycin CUBn 16.7 mg/mLb e GSK 16.7 mg/mLb e Physically compatible with no loss of either drug in  
2 hr at 25°C

2553 C

Defibrotide sodium JAZ 8 mg/mLb PAN 80 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Dexmedetomidine HCl AB 4 mcg/mLb GW 40 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 5 mg/mL GL 10 and 170 
mg/mLb 

Visually compatible 1807 C

Diltiazem HCl MMD 1 mg/mLb GL 170 mg/mLb Visually compatible 1807 C

Dobutamine HCl 1 mg/mL GSK 120 mg/mLk Physically compatible with less than 10% ceftazidime 
loss. Dobutamine not tested

2513 C

Dobutamine HCl 250 mg/mL GSK 120 mg/mLk Precipitates 2513 I

Docetaxel RPR 0.9 mg/mLa SKB 40 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Dopamine HCl 0.4 mg/mL GSK 120 mg/mLk Physically compatible with less than 10% ceftazidime 
loss. Dopamine not tested

2513 C

Doxapram HCl RB 2 mg/mLa GW 40 mg/mLa Visually compatible for 4 hr at 23°C 2470 C

Doxorubicin HCl liposomal SEQ 0.4 mg/mLa SKB 40 mg/mLa Partial loss of measured natural turbidity 2087 I

Enalaprilat MSD 0.05 mg/mLb GL 10 mg/mLa Physically compatible for 24 hr at room temperature 
under fluorescent light

1355 C

Epinephrine HCl 50 mcg/mL GSK 120 mg/mLk Physically compatible with less than 10% ceftazidime 
loss. Epinephrine not tested

2513 C

Eravacycline dihydrochloride TET 0.6 mg/mLb PPR 40 mg/mLb Physically compatible for 2 hr at room temperature 3532 C

Erythromycin lactobionate 50 mg/mL SKB 125 mg/mL Precipitates immediately 2434 I

Erythromycin lactobionate 10 mg/mL SKB 125 mg/mL Trace precipitation 2434 I

Erythromycin lactobionate 5 mg/mL GSK 120 mg/mLk Precipitates 2513 I

Esmolol HCl DCC 10 mg/mLa GL 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Etoposide phosphate BR 5 mg/mLa SKB 40 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine MSD 0.2 mg/mLa GL 20 mg/mLb Physically compatible for 14 hr 1196 C

Famotidine ME 2 mg/mLb 20 mg/mLa Visually compatible for 4 hr at 22°C 1936 C

Fenoldopam mesylate AB 80 mcg/mLb GW 40 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Filgrastim AMG 30 mcg/mLa LI 40 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Filgrastim AMG 10g and 40a 
mcg/mL

LI 10 mg/mLa Visually compatible. Little loss of filgrastim and fluco-
nazole in 4 hr at 25°C

2060 C

Fluconazole RR 2 mg/mL GL 20 mg/mL Precipitates immediately 1407 I

Fluconazole 2 mg/mL SKB 125 mg/mL Visually compatible with less than 10% loss of ceftazi-
dime in 30 min. Fluconazole not tested

2434 C

Fluconazole 2 mg/mL GSK 120 mg/mLk Physically compatible with less than 10% ceftazidime 
loss. Fluconazole not tested

2513 C

Fludarabine phosphate BX 1 mg/mLa GL 40 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Foscarnet sodium AST 24 mg/mL GL 20 mg/mL Physically compatible for 24 hr at room temperature 
under fluorescent light

1335 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Foscarnet sodium AST 24 mg/mL GL 20 mg/mLf Physically compatible for 24 hr at 25°C under fluores-
cent light

1393 C

Furosemide 10 mg/mL SKB 125 mg/mL Visually compatible with less than 10% loss of ceftazi-
dime in 30 min. Furosemide not tested

2434 C

Furosemide 10 mg/mL GSK 120 mg/mLk Physically compatible with less than 10% ceftazidime 
loss. Furosemide not tested

2513 C

Gallium nitrate FUJ 1 mg/mLb LI 100 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Gemcitabine HCl LI 10 mg/mLb SKB 40 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Gentamicin sulfate 0.6 mg/mL SKB 125 mg/mL Visually compatible with less than 10% loss of both 
drugs in 1 hr

2434 C

Gentamicin sulfate 6 mg/mL GSK 120 mg/mLk Physically compatible with less than 10% ceftazidime 
loss. Gentamicin not tested

2513 C

Granisetron HCl SKB 1 mg/mL SKB 16.7 mg/mLb Physically compatible with little or no loss of either 
drug in 4 hr at 22°C

1883 C

Heparin sodium TR 50 units/mL LI 20 mg/mL Visually compatible for 4 hr at 25°C 1793 C

Hetastarch in lactated  
electrolyte

AB 6% GW 40 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydromorphone HCl KN 2, 10, 40 mg/
mL

GL 40a and 180 
mg/mL

Visually compatible and both drugs stable for 24 hr 1532 C

Ibuprofen lysinate OVA 10 mg/mL GSK 200 mg/mLf Slight turbidity increase 3541 I

Idarubicin HCl AD 1 mg/mLb LI 20 mg/mLa Haze forms in 1 hr 1525 I

Insulin, regular 100 units/mL GSK 120 mg/mLk Physically compatible with less than 10% ceftazidime 
loss. Insulin not tested

2513 C

Isavuconazonium sulfate ASP 1.5 mg/mLf HOS 40 mg/mLf Measured turbidity increases immediately 3263 I

Isosorbide dinitrate 0.2 mg/mL GSK 120 mg/mLk Physically compatible with less than 10% ceftazidime 
loss. Isosorbide not tested

2513 C

Ketamine HCl 10 mg/mL SKB 125 mg/mL Visually compatible with less than 10% loss of ceftazi-
dime in 24 hr. Ketamine not tested

2434 C

Ketamine HCl 10 mg/mL GSK 120 mg/mLk Physically compatible with less than 10% ceftazidime 
loss. Ketamine not tested

2513 C

Labetalol HCl SC 1 mg/mLa GL 10 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Linezolid PHU 2 mg/mL SKB 40 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Melphalan HCl BW 0.1 mg/mLb LI 40 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl AB 10 mg/mL LI 20 and 40 
mg/mLa 

Physically compatible for 4 hr at 25°C 1397 C

Meropenem 50 mg/mL FRK 100 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Meropenem–vaborbactam TMC 8 mg/mLb p SGT 40 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Methylprednisolone sodium 
succinate

50 mg/mL GSK 120 mg/mLk Physically compatible. Less than 10% ceftazidime loss. 
Methylprednisolone not tested

2513 C

Midazolam HCl RC 1 mg/mLa LI 20 mg/mLa Haze forms in 1 hr 1847 I

Midazolam HCl 5 mg/mL SKB 125 mg/mL Precipitates immediately 2434 I

Midazolam HCl 5 mg/mL GSK 120 mg/mLk Precipitates 2513 I

Milrinone lactate SS 0.2 mg/mLa GW 100 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Morphine sulfate AB 1 mg/mL LI 20 and 40 
mg/mLa 

Physically compatible for 4 hr at 25°C 1397 C

Morphine sulfate 1 mg/mL GSK 120 mg/mLk Physically compatible with less than 10% ceftazidime 
loss. Morphine not tested

2513 C

Nicardipine HCl DCC 0.1 mg/mLa GL 10 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Nicardipine HCl 1 mg/mL SKB 125 mg/mL Precipitates immediately 2434 I

Nicardipine HCl 1 mg/mL GSK 120 mg/mLk Precipitates 2513 I

Ondansetron HCl GL 1 mg/mLb GL 40 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Ondansetron HCl GL 16 to 160 
mcg/mL

100 to 200 
mg/mL

Physically compatible when ceftazidime given as 
5-min bolus via Y-site

1366 C

Ondansetron HCl GL 0.03 and 0.3 
mg/mLa 

LI 40 mg/mLa Visually compatible with less than 10% loss of either 
drug in 4 hr at 25°C

1732 C

Paclitaxel NCI 1.2 mg/mLa LI 40 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Pemetrexed disodium LI 20 mg/mLb GW 40 mg/mLa Color darkening and brownish discoloration occur 
over 4 hr

2564 I

Pentamidine isethionate FUJ 3 mg/mLa LI 20 mg/mLa Fine precipitate forms immediately 1880 I

Phenytoin sodium 50 mg/mL GSK 120 mg/mLk Precipitates 2513 I

Plazomicin sulfate ACH 24 mg/mLf SGT 40 mg/mLf Physically compatible for 1 hr at 20 to 25°C 3432 C

Propofol ZENr 10 mg/mL SKB 40 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Propofol 1 mg/mL SKB 125 mg/mL Physically incompatible 2434 I

Propofol 1 mg/mL GSK 120 mg/mLk Precipitates 2513 I

Quinupristin–dalfopristin 2 mg/mLa m 20 mg/mL Reported to be incompatible 3230 I

Ranitidine HCl GL 1 mg/mLb GL 20 mg/mLa 8% ranitidine loss and no ceftazidime loss in 4 hr at 22°C 1632 C

Remifentanil HCl 0.2 mg/mL GSK 120 mg/mLk Physically compatible with less than 10% ceftazidime 
loss. Remifentanil not tested

2513 C

Sargramostim IMM 10 mcg/mLb GL 40 mg/mLb Particles and filaments form in 4 hr 1436 I

Sargramostim IMM 6h and 15 
mcg/mLb 

LI 40 mg/mLf Visually compatible for 2 hr 1618 C

Sufentanil citrate 50 mcg/mL SKB 125 mg/mL Visually compatible with less than 10% loss of ceftazi-
dime in 24 hr. Sufentanil not tested

2434 C

Sufentanil citrate 5 mcg/mL GSK 120 mg/mLk Physically compatible with less than 10% ceftazidime 
loss. Sufentanil not tested

2513 C

Tacrolimus FUJ 1 mg/mLb GL 20 mg/mLa Visually compatible for 24 hr at 25°C 1630 C

Tacrolimus FUJ 10 and 40 
mcg/mLa 

GW 40 and 200 
mg/mLa 

Visually compatible with no loss of either drug in 4 hr 
at 24°C

2216 C

Tedizolid phosphate CUB 0.8 mg/mLb SZ 40 mg/mLb Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLa b l HOS 40 mg/mL Physically compatible for 2 hr 2830 C

Teniposide BR 0.1 mg/mLa LI 40 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Theophylline TR 4 mg/mL LI 20 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Theophylline 20 mg/mL GSK 120 mg/mLk Over 25% ceftazidime loss in 1 hr 2513 I

Thiotepa IMMi 1 mg/mLa LI 40 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Tigecycline WY 1 mg/mLb 40 mg/mLb Physically compatible for 4 hr 2714 C

TNA #218 to #226j SKBq 40 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

Tobramycin sulfate 0.6 mg/mL SKB 125 mg/mL Visually compatible with less than 10% loss of both 
drugs in 1 hr

2434 C

Tobramycin sulfate 6 mg/mL GSK 120 mg/mLk Physically compatible with less than 10% ceftazidime 
loss. Tobramycin not tested

2513 C

TPN #141 to #143j GL 40 mg/mLf Visually compatible with 4% or less ceftazidime loss in 
2 hr at 22°C in 1:1 and 1:3 ratios

1535 C

TPN #189j GL 200 mg/mLk Visually compatible for 24 hr at 22°C 1767 C

TPN #203, #204j LI 60 mg/mL Visually compatible for 2 hr at 23°C 1974 C

TPN #212 to #215j SKB 40 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Valproate sodium 100 mg/mL SKB 125 mg/mL Physically compatible. Under 10% ceftazidime loss. 
Valproate not tested

2434 C

Valproate sodium 100 mg/mL GSK 120 mg/mLk Physically compatible. Under 10% ceftazidime loss. 
Valproate not tested

2513 C

Vancomycin HCl 10 mg/mLa 50 mg/mLk Precipitates immediately 873 I

Vancomycin HCl AB 20 mg/mLa SKB 10a , 50a , 
200k mg/mL

Gross white precipitate forms immediately 2189 I

Vancomycin HCl AB 20 mg/mLa SKB 1 mg/mLa Physically compatible for 4 hr at 23°C 2189 C

Vancomycin HCl AB 2 mg/mLa SKB 1a , 10a , 50a , 
200k mg/mL

Physically compatible for 4 hr at 23°C 2189 C

Vancomycin HCl 30 mg/mL SKB 125 mg/mL Precipitates immediately 2434 I

Vancomycin HCl 30 mg/mL GSK 120 mg/mLk Precipitates 2513 I

Vancomycin HCl LI 10 mg/mLa 125 mg/mL Physically incompatible 3536 I

Vinorelbine tartrate BW 1 mg/mLb LI 40 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Zidovudine BW 4 mg/mLa GL 20 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in sodium chloride 0.45%.

d Injected via Y-site into an administration set running azithromycin.

e Final concentration after mixing.

f Tested in both dextrose 5% and sodium chloride 0.9%.

g Tested in dextrose 5% with human albumin 2 mg/mL.

h With human albumin 0.1%.

i Lyophilized formulation tested.

j Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

k Tested in sterile water for injection.

l Tested in Ringer’s injection, lactated.

m Quinupristin and dalfopristin components combined.

n Test performed using the Cubicin formulation.

o Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

p Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

q Sodium carbonate-containing formulation tested.

r Test performed using the formulation WITH edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Additional Compatibility Information
Peritoneal Dialysis Solutions
Ceftazidime 2 mg/mL in Dianeal with dextrose 1.5% is stated 
to be stable for 10 days under refrigeration, 24 hours at room 
temperature, and at least 4 hours at 37°C.4 

Ceftazidime (Glaxo) 125 mg/L and tobramycin sulfate (Lilly) 
8 mg/L in Dianeal PD-2 with dextrose 2.5% (Baxter) were visu-
ally compatible and chemically stable. After 16 hours of storage 
at 25°C under fluorescent light, the loss of both drugs was less 
than 3%. Additional storage for 8 hours at 37°C, to simulate 
the maximum peritoneal dwell time, showed tobramycin sulfate 
concentrations of 96% and ceftazidime concentrations of 92 to 
96%.1652 

Ceftazidime (Glaxo) 0.1 mg/mL in Dianeal PD-2 with dextrose 
1.5% in PVC containers was physically and chemically stable for 
24 hours at 25°C exposed to light, exhibiting about 9% loss; 
additional storage for 8 hours at 37°C resulted in additional loss 
of about 6%. Under refrigeration at 4°C protected from light, 
no loss occurred in 7 days. Additional storage for 16 hours at 
25°C followed by 8 hours at 37°C resulted in about 6% loss.1989 

Ceftazidime (Glaxo) 0.1 mg/mL admixed with teicoplanin 
(Marion Merrell Dow) 0.025 mg/mL in Dianeal PD-2 with 
dextrose 1.5% in PVC containers did not result in a stable 
mixture. Large (but variable) teicoplanin losses generally 
in the 20% range were noted in as little as 2 hours at 25°C 
exposed to light. Ceftazidime losses of about 9% occurred in 
16 hours. Refrigeration and protection from light of the perito-
neal dialysis admixture reduced losses of both drugs to negli-
gible levels. Even so, the authors did not recommend admixing 
these 2 drugs because of the high levels of teicoplanin loss at 
room temperature.1989 

Ceftazidime (Glaxo) 0.1 mg/mL in Dianeal PD-2 with dextrose 
1.5% with or without heparin sodium 1 unit/mL in PVC bags was 
chemically stable for up to 6 days at 4°C (about 3 to 4% loss), 

4 days at 25°C (about 9 to 10% loss), and less than 12 hours at 
body temperature of 37°C.866 

The addition of vancomycin hydrochloride (Lederle) 0.05 
mg/mL to this peritoneal dialysis solution demonstrated similar 
stability with the ceftazidime being the defining component. 
Ceftazidime was chemically stable for up to 6 days at 4°C 
(about 3% loss), 3 days at 25°C (about 9 to 10% loss), and 12 
hours at body temperature of 37°C with the vancomycin exhib-
iting less loss throughout.866 

Vancomycin hydrochloride (Lilly) 1 mg/mL admixed with 
ceftazidime (Lilly) 0.5 mg/mL in Dianeal PD-2 (Baxter) with 1.5% 
and also 4.25% dextrose were evaluated for compatibility and 
stability. Samples were stored under fluorescent light at 4 and 
24°C for 24 hours and at 37°C for 12 hours. No precipitation or 
other change was observed by visual inspection in any sample. 
No loss of either drug occurred in the samples stored at 4°C and 
no loss of vancomycin hydrochloride and about 4 to 5% ceftazi-
dime loss occurred in the samples stored at 24°C in 24 hours. 
Vancomycin hydrochloride losses of 3% or less and ceftazidime 
loss of about 6% were found in the samples stored at 37°C for 
12 hours. No difference in stability was found between samples 
at either dextrose concentration.2217 

Ceftazidime (GlaxoWellcome) 0.125 mg/mL in Delflex peri-
toneal dialysis solution bags with 2.5% dextrose (Fresenius) was 
stable with 10% loss occurring in 7 days at refrigerator tempera-
ture and 3 days at room temperature.2573 

Ceftazidime (Sandoz) 500 mg/L in Extraneal with icodextrin 
7.5% (Baxter) peritoneal dialysis solution bags exhibited less 
than 10% loss in 14 days at 4°C and 2 days at 25°C; the drug 
was unstable at 37°C.3537 Ceftazidime (Sandoz) 500 mg/L with 
cefazolin sodium (Hospira) 500 mg/L in Extraneal with icodex-
trin 7.5% (Baxter) peritoneal dialysis solution bags exhibited less 
than 10% loss of either drug in 14 days at 4°C, 6% loss of ceftazi-
dime and 2% loss of cefazolin in 2 days at 25°C, and no loss of 
ceftazidime and 2% loss of cefazolin in 6 hours at 37°C.3537 

Selected Revisions May 1, 2020. © Copyright, October 1988. 
American Society of Health-System Pharmacists, Inc.
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Ceftazidime–Avibactam Sodium
AHFS 8:12.06.12

Products
The fixed combination of ceftazidime–avibactam sodium is avail-
able as a powder in single-use vials containing 2.5 g (ceftazi-
dime 2 g as the pentahydrate plus avibactam 0.5 g as the sodium 
salt).3004  Each vial also contains sodium carbonate 239.6 mg.3004 

Each 2.5-g vial should be reconstituted with 10 mL of sterile 
water for injection, sodium chloride 0.9%, dextrose 5%, Ring-
er’s injection, lactated, or solutions containing any combina-
tion of dextrose and sodium chloride with concentrations not 
exceeding 2.5 and 0.45%, respectively;3004 3005  the vial contents 
should be mixed gently.3004  Each mL of the resultant reconsti-
tuted solution contains approximately 167 mg of ceftazidime 
plus 42 mg of avibactam.3004  The reconstituted solution is not 
suitable for direct injection and must be diluted prior to infu-
sion.3004 

For adult and pediatric patients weighing 40 kg or more, the 
manufacturer’s instructions for preparing various dosages of 
ceftazidime–avibactam with final ceftazidime and avibactam 
concentrations of 8 to 40 and 2 to 10 mg/mL, respectively, from 
the reconstituted solution are as follows:3004 

For 2.5 g (ceftazidime 2 g plus avibactam 0.5 g), withdraw the 
entire vial contents (i.e., 12 mL) and add to an infusion bag to 
achieve a total volume of 50 to 250 mL in a compatible diluent.

For 1.25 g (ceftazidime 1 g plus avibactam 0.25 g), withdraw 
6 mL and add to an infusion bag to achieve a total volume of at 
least 50 mL (but less than 250 mL) in a compatible diluent.

For 940 mg (ceftazidime 750 mg plus avibactam 190 mg), 
withdraw 4.5 mL and add to an infusion bag to achieve a total 
volume of at least 50 mL (but less than 250 mL) in a compat-
ible diluent.

For pediatric patients weighing less than 40 kg, the appro-
priate volume of the reconstituted solution to achieve the 

prescribed dose should be withdrawn from the vial and diluted in 
a compatible diluent to final ceftazidime and avibactam concen-
trations of 8 to 40 and 2 to 10 mg/mL, respectively.3004 

The same diluent should be used for both reconstitution and 
further dilution unless the drug was reconstituted with sterile 
water, in which case any compatible diluent should be used for 
further dilution.3004  The diluted solution for infusion should 
be mixed gently to ensure complete dissolution and visually 
inspected for particulate matter and discoloration.3004 

Sodium Content
Each 2.5-g vial contains approximately 6.4 mEq (146 mg) of 
sodium.3004 

Trade Name(s)
Avycaz

Administration
Ceftazidime–avibactam sodium is administered by intravenous 
infusion over 2 hours following dilution of the reconstituted 
solution in a suitable infusion solution.3004 

Stability
Intact vials should be stored at controlled room temperature 
and protected from light by storing in the original carton.3004  
Ceftazidime-avibactam sodium is a white to yellow powder that 
ultimately forms a clear to light yellow solution upon reconsti-
tution and subsequent dilution.3004  After reconstitution with an 
appropriate diluent as instructed, the drug may be stored for no 
longer than 30 minutes prior to dilution.3004  Following dilution, 
the drug should be used within 12 hours when stored at room 
temperature; alternatively, the diluted solution may be stored 
up to 24 hours at 2 to 8°C and then should be used within 12 
hours of subsequent storage at room temperature.3004 

DOI: 10.37573/9781585286850.080

Compatibility Information
Solution Compatibility

Ceftazidime–avibactam sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in sodium 
chloride 0.45%

ALL 8 to 40 ga Use within 12 hr if stored at room temperature or store up to 24 hr at 2 to 
8°C and use within 12 hr of subsequent storage at room temperature

3004, 
3005 

C

Dextrose 5% ALL 8 to 40 ga Use within 12 hr if stored at room temperature or store up to 24 hr at 2 to 
8°C and use within 12 hr of subsequent storage at room temperature

3004 C

Ringer’s injection, lactated ALL 8 to 40 ga Use within 12 hr if stored at room temperature or store up to 24 hr at 2 to 
8°C and use within 12 hr of subsequent storage at room temperature

3004 C

Sodium chloride 0.9% ALL 8 to 40 ga Use within 12 hr if stored at room temperature or store up to 24 hr at 2 to 
8°C and use within 12 hr of subsequent storage at room temperature

3004 C

a Ceftazidime component. Ceftazidime in a 4:1 fixed-ratio concentration with avibactam.
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Y-Site Injection Compatibility (1:1 Mixture)

Ceftazidime–avibactam sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amikacin sulfate ALL 20 mg/mLe h Physically compatible for up to 4 hr at room temperature 3004 C

Azithromycin ALL 20 mg/mLe h Physically compatible for up to 4 hr at room temperature 3004 C

Aztreonam ALL 20 mg/mLe h Physically compatible for up to 4 hr at room temperature 3004 C

Ceftaroline fosamil ALL 20 mg/mLe h Physically compatible for up to 4 hr at room temperature 3004 C

Colistimethatei ALL 20 mg/mLe h Physically compatible for up to 4 hr at room temperature 3004 C

Daptomycin ALL 20 mg/mLe h Physically compatible for up to 4 hr at room temperature 3004 C

Dexmedetomidinei ALL 20 mg/mLe h Physically compatible for up to 4 hr at room temperature 3004 C

Dopamine HCl ALL 20 mg/mLe h Physically compatible for up to 4 hr at room temperature 3004 C

Eravacycline  
dihydrochloride

TET 0.6 mg/mLb GSK 40 mg/mLb e Physically compatible for 2 hr at room temperature 3532 C

Ertapenem sodium ALL 20 mg/mLe d Physically compatible for up to 4 hr at room temperature 3004 C

Furosemide ALL 20 mg/mLe h Physically compatible for up to 4 hr at room temperature 3004 C

Gentamicini ALL 20 mg/mLe h Physically compatible for up to 4 hr at room temperature 3004 C

Heparin sodium ALL 20 mg/mLe g Physically compatible for up to 4 hr at room temperature 3004 C

Imipenem–cilastatini ALL 20 mg/mLe h Physically compatible for up to 4 hr at room temperature 3004 C

Levofloxacin ALL 20 mg/mLe h Physically compatible for up to 4 hr at room temperature 3004 C

Linezolid ALL 20 mg/mLe g Physically compatible for up to 4 hr at room temperature 3004 C

Magnesium sulfate ALL 20 mg/mLe h Physically compatible for up to 4 hr at room temperature 3004 C

Meropenem ALL 20 mg/mLb e Physically compatible for up to 4 hr at room temperature 3004 C

Meropenem– 
vaborbactam

TMC 8 mg/mLb c GSK 40 mg/mLb e Physically compatible for 3 hr at 20 to 25°C 3380 C

Metronidazole ALL 20 mg/mLe h Physically compatible for up to 4 hr at room temperature 3004 C

Norepinephrine  
bitartrate

ALL 20 mg/mLe h Physically compatible for up to 4 hr at room temperature 3004 C

Phenylephrine HCl ALL 20 mg/mLe h Physically compatible for up to 4 hr at room temperature 3004 C

Plazomicin sulfate ACH 24 mg/mLd GSK 40 mg/mLd e Physically compatible for 1 hr at 20 to 25°C 3432 C

Potassium chloride 0.4 mEq/mL ALL 20 mg/mLe f Physically compatible for up to 4 hr at room temperature 3004 C

Potassium phosphates ALL 20 mg/mLd e Physically compatible for up to 4 hr at room temperature 3004 C

Sodium bicarbonate ALL 20 mg/mLa e Physically compatible for up to 4 hr at room temperature 3004 C

Tedizolid phosphate ALL 20 mg/mLa e Physically compatible for up to 4 hr at room temperature 3004 C

Tobramycini ALL 20 mg/mLe g Physically compatible for up to 4 hr at room temperature 3004 C

Vancomycin HCl HOS 5, 10, 15, 20 
mg/mLa 

FOR 8 mg/mLa e Physically incompatible 3480 I

Vancomycin HCl HOS 5 mg/mLa FOR 20 mg/mLa e Physically compatible for up to 24 hr at room temperature 
with no loss of antimicrobial activity

3480 C

Vancomycin HCl HOS 10, 15, 20 
mg/mLa 

FOR 20 mg/mLa e Physically incompatible 3480 I
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vancomycin HCl HOS 5, 10 mg/mLa FOR 40 mg/mLa e Physically compatible for up to 24 hr at room temperature 
with no loss of antimicrobial activity

3480 C

Vancomycin HCl HOS 15, 20 mg/
mLa 

FOR 40 mg/mLa e Physically incompatible 3480 I

Vasopressin ALL 20 mg/mLe h Physically compatible for up to 4 hr at room temperature 3004 C

Vecuronium bromide ALL 20 mg/mLe h Physically compatible for up to 4 hr at room temperature 3004 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

d Tested in both dextrose 5% and sodium chloride 0.9%.

e Ceftazidime component. Ceftazidime in a 4:1 fixed-ratio concentration with avibactam.

f Tested in Ringer’s injection, lactated.

g Tested in both dextrose 5% and Ringer’s injection, lactated.

h Tested in dextrose 5%, sodium chloride 0.9%, and Ringer’s injection, lactated.

i Salt not specified.

Selected Revisions May 1, 2020. © Copyright, February 2016. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Ceftolozane Sulfate-Tazobactam Sodium
AHFS 8:12.06.12

Products
The fixed combination of ceftolozane sulfate–tazobactam 
sodium is available as a lyophilized powder for injection in 
single-use (preservative-free) vials containing 1.5 g (ceftolozane 
1 g as the sulfate plus tazobactam 0.5 g as the sodium salt).2958  
Each vial also contains sodium chloride 487 mg, citric acid 21 
mg, and l-arginine approximately 600 mg.2958 

Reconstitute each 1.5-g vial with 10 mL of sterile water 
for injection or sodium chloride 0.9% and gently shake to 
dissolve.2958  The reconstituted solution is not suitable for direct 
injection.2958 

The manufacturer’s instructions for preparing various dosages 
of ceftolozane–tazobactam from the reconstituted solution are 
as follows:2958 

For a 3-g dose (ceftolozane 2 g plus tazobactam 1 g), with-
draw the entire contents of 2 vials (i.e., approximately 11.4 mL 
per vial).

For a 2.25-g dose (ceftolozane 1.5 g plus tazobactam 0.75 g), 
withdraw the entire contents of 1 vial (i.e., approximately 11.4 
mL) and 5.7 mL from a second vial.

For a 1.5-g dose (ceftolozane 1 g plus tazobactam 0.5 g), with-
draw the entire contents of 1 vial (i.e., approximately 11.4 mL).

For a 750-mg dose (ceftolozane 500 mg plus tazobactam 250 
mg), withdraw 5.7 mL.

For a 450-mg dose (ceftolozane 300 mg plus tazobactam 150 
mg), withdraw 3.5 mL.

For a 375-mg dose (ceftolozane 250 mg plus tazobactam 125 
mg), withdraw 2.9 mL.

For a 150-mg dose (ceftolozane 100 mg plus tazobactam 50 
mg), withdraw 1.2 mL.

All doses should be added to an infusion bag containing 100 
mL of a compatible diluent.

Trade Name(s)
Zerbaxa

Administration
Ceftolozane sulfate–tazobactam sodium is administered by 
intravenous infusion over 1 hour after dilution in an infusion bag 
containing 100 mL of sodium chloride 0.9% or dextrose 5%.2958 

Stability
Intact vials of ceftolozane sulfate–tazobactam sodium should 
be stored under refrigeration at 2 to 8°C and protected from 
light.2958  Ceftolozane sulfate–tazobactam sodium is a white to 
yellow lyophilized powder that forms a clear, colorless to slightly 
yellow solution for infusion; variations in color within this range 
do not affect the potency of the product.2958  The drug recon-
stituted as instructed with sterile water for injection or sodium 
chloride 0.9% may be stored for 1 hour prior to dilution.2958  
Following dilution in sodium chloride 0.9% or dextrose 5%, the 
drug is stable for 24 hours when stored at room temperature or 
7 days when stored under refrigeration at 2 to 8°C.2958  Neither 
the reconstituted nor the diluted solutions should be frozen.2958 

Compatibility Information
Solution Compatibility

Ceftolozane sulfate–tazobactam sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% b ME 1 to 20a  g Stable for 24 hr at room temperature or 7 days at 2 to 8°C 2958 C

Sodium chloride 0.9% b ME 1 to 20a  g Stable for 24 hr at room temperature or 7 days at 2 to 8°C 2958 C

a Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

b Tested in PVC containers.

Y-Site Injection Compatibility (1:1 Mixture)

Ceftolozane sulfate–tazobactam sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Albumin human KED 250 mg/mL CUB 10 mg/mLa d Measured turbidity increases immediately 3262 I

Amikacin sulfate HER 5 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Amiodarone HCl APP 2 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Amphotericin B XGN 0.1 mg/mLb CUB 10 mg/mLa b Measured turbidity increases immediately 3262 I

DOI: 10.37573/9781585286850.081
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amphotericin B lipid 
complex

SIG 1 mg/mLb CUB 10 mg/mLa b Immediate change in measured turbidity 3262 I

Amphotericin B  
liposomal

ASP 2 mg/mLb CUB 10 mg/mLa b Immediate change in measured turbidity 3262 I

Ampicillin sodium–
sulbactam sodium

APP 20 mg/mLd e CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Anidulafungin PF 0.77 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Azithromycin FRK 2 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Aztreonam FRK 20 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Bumetanide HOS 0.25 mg/mL CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Calcium chloride HOS 20 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Calcium gluconate FRK 20 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Caspofungin acetate ME 0.5 mg/mLc CUB 10 mg/mLa c Measured turbidity increases immediately 3262 I

Cefazolin sodium HOS 20 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Cefepime HCl SGT 40 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Ceftaroline fosamil FOR 12 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Ceftazidime SZ 40 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Ceftriaxone sodium HOS 40 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Cefuroxime sodium COV 30 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Ciprofloxacin HOS 2 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Cisatracurium besylate ABV 0.4 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Colistimethate sodium APP 4.5 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Cyclosporine PAD 5 mg/mLd CUB 10 mg/mLa d Immediate change in measured turbidity 3262 I

Daptomycin CUBj 10 mg/mLc CUB 10 mg/mLa c Physically compatible for 2 hr 3247, 3262 C

Dexamethasone sodium 
phosphate

FRK 1 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Dexmedetomidine HCl MYL 4 mcg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Digoxin SZ 0.25 mg/mL CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Diltiazem HCl WW 5 mg/mL CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Diphenhydramine HCl APP 50 mg/mL CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Dobutamine HCl HOS 4 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Dopamine HCl 3.2 mg/mL CUB 30 mg/mLa d Physically compatible with no loss of either drug 
in 24 hr at 25°C

2959 C

Dopamine HCl HOS 0.8 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Doripenem SHI 4.5 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Doxycycline hyclate FRK 1 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Epinephrinek JHP 16 mcg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3247, 3262 C

Eptifibatide ME 2 mg/mL CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Eravacycline dihydro-
chloride

TET 0.6 mg/mLc ME 20 mg/mLa c Physically compatible for 2 hr at room  
temperature

3532 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ertapenem sodium ME 20 mg/mLc CUB 10 mg/mLa c Physically compatible for 2 hr 3262 C

Esmolol HCl MYL 10 mg/mL CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Esomeprazole sodium ASZ 0.8 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Famotidine WW 4 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Fentanyl citrate WW 50 mcg/mL CUB 10 mg/mLa d Physically compatible for 2 hr 3247, 3262 C

Filgrastim AMG 15 mcg/mLb CUB 10 mg/mLa b Physically compatible for 2 hr 3262 C

Fosphenytoin sodium WW 25 mg PE/mLd i CUB 10 mg/mLa d Physically compatible for 2 hr 3247, 3262 C

Furosemide HOS 3 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Gentamicin sulfate FRK 5 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Heparin sodium SGT 1000 units/mL CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Hydrocortisone sodium 
succinate

PF 1 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Hydromorphone HCl AKN 1 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Imipenem–cilastatin 
sodium

FRK 5 mg/mLd f CUB 10 mg/mLa d Physically compatible for 2 hr 3247, 3262 C

Insulin, regular NVN 1 unit/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Isavuconazonium 
sulfate

ASP 1.5 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262, 3263 C

Labetalol HCl HOS 2 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Levofloxacin CLA 5 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Lidocaine HCl APP 8 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Linezolid PF 2 mg/mLb CUB 10 mg/mLa d Physically compatible for 2 hr 3247, 3262 C

Lorazepam 2 mg/mL CUB 30 mg/mLa b Physically compatible with no loss of either drug 
in 4 hr at 25°C

2959 C

Lorazepam 2 mg/mL CUB 30 mg/mLa c Physically compatible with no loss of either drug 
in 24 hr at 25°C

2959 C

Lorazepam WW 1 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Magnesium sulfate APP 100 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Mannitol HOS 25% CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Meperidine HCl WW 10 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Meropenem FRK 10 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Meropenem–vabor-
bactam

TMC 8 mg/mLc l ME 20 mg/mLa c Physically compatible for 3 hr at 20 to 25°C 3380 C

Mesna TE 20 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Methylprednisolone 
sodium succinate

PF 20 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3247, 3262 C

Metoclopramide HCl TE 0.2 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3247, 3262 C

Metronidazole BA 5 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Micafungin sodium ASP 2 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Midazolam HCl APP 1 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Milrinone lactate APP 0.2 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Morphine sulfate 1 mg/mL CUB 30 mg/mLa b Physically compatible with no loss of either drug 
in 4 hr at 25°C

2959 C

Morphine sulfate 1 mg/mL CUB 30 mg/mLa c Physically compatible with no loss of either drug 
in 24 hr at 25°C

2959 C

Morphine sulfate WW 1 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Mycophenolate mofetil 
HCl

GEN 6 mg/mLb CUB 10 mg/mLa b Physically compatible for 2 hr 3262 C

Naloxone HCl MYL 0.04 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Nicardipine HCl EXL 0.1 mg/mLd CUB 10 mg/mLa d Immediate gross precipitation and increase in 
measured turbidity

3247, 3262 I

Nitroglycerin BA 0.4 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Norepinephrine bitar-
trate

32 mcg/mL CUB 30 mg/mLa d Physically compatible with no loss of either drug 
in 4 hr at 25°C

2959 C

Norepinephrine bitar-
trate

HOS 32 mcg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Octreotide acetate APP, 
FRK

4 mcg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Ondansetron HCl HOS 0.16 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Pantoprazole sodium PFh 0.4 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3247, 3262 C

Penicillin G potassium PF 100,000 units/
mLd 

CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Phenylephrine HCl WW 1 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Phenytoin sodium WW 10 mg/mLc CUB 10 mg/mLa c Immediate gross precipitation and increase in 
measured turbidity

3262 I

Piperacillin sodium–
tazobactam sodium

WYh 40 mg/mLd g CUB 10 mg/mLa d Physically compatible for 2 hr 3247, 3262 C

Plazomicin sulfate ACH 24 mg/mLd ME 20 mg/mLa d Physically compatible for 1 hr at 20 to 25°C 3432 C

Potassium chloride HOS 0.1 mEq/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Potassium phosphates HOS 0.3 mmol/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Propofol FRKh 10 mg/mL CUB 10 mg/mLa b Immediate formation of free oil layer atop fat 
plug

3262 I

Ranitidine HCl ZY 2.5 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Rocuronium bromide HOS 5 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Sodium bicarbonate HOS 1 mEq/mL CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Sodium nitroprusside MTN 0.4 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Sodium phosphates HOS 0.5 mmol/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Tacrolimus ASP 0.02 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Tedizolid phosphate CUB 0.8 mg/mLc CUB 10 mg/mLa c Physically compatible for 2 hr 3244, 3262 C

Tigecycline PF 1 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Tobramycin sulfate MYL 5 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Vancomycin HCl APP 5 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Additional Compatibility Information
Peritoneal Dialysis Solutions
The fixed combination of ceftolozane sulfate–tazobactam 
sodium (Merck Sharpe & Dohme) was evaluated for stability in 
Dianeal with dextrose 1.5% (Baxter), Dianeal with dextrose 2.5% 
(Baxter), Dianeal with dextrose 4.25% (Baxter), and Extraneal 
with icodextrin 7.5% (Baxter) at ceftolozane and tazobactam 
concentrations of 20 and 10 mg/L, respectively, with bags stored 
at 25, 4, and 37°C.3565  The fixed combination also was evaluated 
for stability in 2-compartment pH-neutral Balance with dextrose 
1.3% (Fresenius), pH-neutral Balance with dextrose 2.3% (Frese-
nius), Physioneal with 1.36% dextrose (Baxter), Physioneal with 
2.27% dextrose (Fresenius), and Physioneal with 3.86% dextrose 
(Fresenius).3565 Bags of 2-compartment pH-neutral Balance 

contained ceftolozane and tazobactam at concentrations of 40 
and 20 mg/L, respectively, in the non-dextrose compartment 
for storage at 25 and 4°C; for storage at 37°C, the 2 compart-
ments were combined immediately prior to storage for final 
ceftolozane and tazobactam concentrations of 20 and 10 mg/L, 
respectively.3565  Bags of 2-compartment Physioneal contained 
ceftolozane and tazobactam at concentrations of 55.1 and 27.5 
mg/L, respectively, in the dextrose compartment for storage 
at 25 and 4°C; for storage at 37°C, the 2 compartments were 
combined immediately prior to storage for final ceftolozane and 
tazobactam concentrations of 20 and 10 mg/L, respectively.3565  
No color change or particle formation was noted on visual assess-
ment and no meaningful pH changes occurred.3565  In all solu-
tions, losses of both drugs were less than 3% in 6 hours at 25°C 
followed by 7 days at 4°C and an additional 12 hours at 37°C.3565 

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vancomycin HCl HOS 5, 10 mg/mLb ME 15 mg/mLa b Physically compatible for up to 24 hr at room 
temperature with no loss of antimicrobial 
activity

3480 C

Vancomycin HCl HOS 15, 20 mg/mLb ME 15 mg/mLa b Physically incompatible 3480 I

Vasopressin JHP 1 unit/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

Vecuronium bromide SUN 1 mg/mLd CUB 10 mg/mLa d Physically compatible for 2 hr 3262 C

a Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

b Tested in dextrose 5%.

c Tested in sodium chloride 0.9%.

d Tested in both dextrose 5% and sodium chloride 0.9%.

e Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

f Imipenem component. Imipenem in a 1:1 fixed-ratio concentration with cilastatin.

g Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

h Test performed using the formulation WITH edetate disodium.

i Concentration of fosphenytoin expressed in milligrams of phenytoin sodium equivalents (PE) per mL.

j Test performed using the Cubicin formulation.

k As epinephrine base rather than the salt.

l Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

Selected Revisions July 1, 2020. © Copyright, July 2015. American  
Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Ceftriaxone Sodium
AHFS 8:12.06.12

Products
Ceftriaxone sodium is available in vials containing the equiva-
lent of 250 mg, 500 mg, 1 g, and 2 g of ceftriaxone. It also is 
available in 1- and 2-g piggyback bottles and 10-g bulk phar-
macy containers.1(9/08) 

For intramuscular use, reconstitute the vials with a compat-
ible diluent in the amounts indicated:1(9/08) 

Vial Size Volume of Diluent for 250 mg/mL Volume of Diluent for 350 mg/mL

250 mg 0.9 mL a 

500 mg 1.8 mL 1 mL

1 g 3.6 mL 2.1 mL

2 g 7.2 mL 4.2 mL

a This vial size not recommended for 350-mg/mL concentration because withdrawal of 
the entire contents may not be possible.

More dilute solutions for intramuscular injection may be 
prepared if required.1(9/08) 

For intermittent intravenous infusion, reconstitute the vials 
with a compatible diluent in the amounts indicated to yield a 
100-mg/mL solution:1(9/08) 

Vial Size Volume of Diluent

250 mg  2.4 mL

500 mg  4.8 mL

1 g  9.6 mL

2 g 19.2 mL

After reconstitution, withdraw the entire vial contents and 
further dilute in a compatible infusion solution to the desired 
concentration. Concentrations between 10 and 40 mg/mL are 
recommended, but lower concentrations may be used.1(9/08) 

The piggyback bottles should be reconstituted with 10 or 
20 mL of compatible diluent for the 1- or 2-g size, respectively. 
After reconstitution, further dilution to 50 to 100 mL with a 
compatible infusion solution is recommended.1(9/08) 

The bulk pharmacy container should be reconstituted with 
95 mL of a compatible diluent. The solution is not for direct 
administration and must be diluted further before use.4 

Ceftriaxone sodium (Braun) is available as 1 or 2 g in a dual-
chamber flexible container. The diluent chamber contains 
dextrose solution.1(9/08) 

Ceftriaxone sodium also is available as a frozen premixed infu-
sion solution of 1 or 2 g in 50 mL of dextrose 3.8 or 2.4%, respec-
tively, in water. It should be thawed at room temperature.1(9/08) 4 

pH
The pH of the reconstituted drug in dual-chamber containers is 
approximately 6.7.1(9/08)  The frozen premixed infusion solutions 
have a pH of approximately 6.6 (range 6 to 8).4 

Osmolality
The frozen premixed infusion solutions have osmolalities of 276 
to 324 mOsm/kg.4 

The osmolality of ceftriaxone sodium (Roche) 50 mg/mL 
was determined to be 351 mOsm/kg in dextrose 5% and 364 
mOsm/kg in sodium chloride 0.9%.1375 

Ceftriaxone sodium (Braun) 1 or 2 g in dual-chamber flexible 
containers has an osmolality of 290 mOsm/kg when activated 
with the dextrose diluent.1(9/08) 

Sodium Content
Ceftriaxone sodium contains approximately 3.6 mEq (83 mg) of 
sodium per gram of ceftriaxone activity.1(9/08) 

Trade Name(s)
Rocephin

Administration
Ceftriaxone sodium is administered by deep intramuscular injec-
tion or intermittent intravenous infusion over 15 to 30 minutes 
in adults or over 10 to 30 minutes in pediatric patients.1(9/08) 4 

Stability
Intact vials of ceftriaxone sodium should be stored at room 
temperature of 25°C or below and protected from light. After 
reconstitution, normal exposure to light is permitted. Solutions 
may vary from light yellow to amber, depending on length of 
storage, diluent, and concentration.1(9/08) 

Reconstituted solutions of ceftriaxone sodium are stable, 
exhibiting less than a 10% potency loss for the time periods indi-
cated:1(9/08) 

Diluent
Ceftriaxone Concentra-
tion (mg/mL) 25°C 4°C

Sterile water for injection 100 2 days 10 days

Sterile water for injection 250, 350 24 hr 3 days

Sodium chloride 0.9% 100 2 days 10 days

Sodium chloride 0.9% 250, 350 24 hr 3 days

Dextrose 5% 100 2 days 10 days

Dextrose 5% 250, 350 24 hr 3 days

Bacteriostatic water for injec-
tion (benzyl alcohol 0.9%)

100 24 hr 10 days

DOI: 10.37573/9781585286850.082
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Diluent
Ceftriaxone Concentra-
tion (mg/mL) 25°C 4°C

Bacteriostatic water for injec-
tion (benzyl alcohol 0.9%)

250, 350 24 hr 3 days

Lidocaine HCl 1% (without 
epinephrine)

100 24 hr 10 days

Lidocaine HCl 1% (without 
epinephrine)

250, 350 24 hr 3 days

Ceftriaxone sodium (Braun) 1 or 2 g in dual-chamber flexible 
plastic containers with dextrose solution diluent should be used 
within 24 hours after activation if stored at room temperature 
and in 7 days if stored under refrigeration.1(9/08) 

Ceftriaxone sodium at concentrations of 10 to 40 mg/mL is 
incompatible with calcium-containing solutions, including Ring-
er’s injection and Ringer’s injection, lactated. Precipitation has 
been observed to form rapidly.2222  Fatalities in neonates and 
infants have been reported to the FDA.

The FDA states that ceftriaxone sodium and calcium-con-
taining solutions should not be given concomitantly to neonates 
less than 28 days of age; ceftriaxone sodium should not be used 
in these neonates if they are receiving or expected to receive 
calcium-containing intravenous solutions.2731 2784 

For patients over 28 days of age, the FDA states that ceftri-
axone sodium and calcium-containing intravenous solutions 
may be administered sequentially as long as the infusion lines 
are thoroughly flushed between the separate infusions. The FDA 
states that ceftriaxone sodium and calcium-containing intrave-
nous solutions should not be given simultaneously via Y-site to 
any patient regardless of age.2731 2784 

pH Effects
The pH of maximum stability for ceftriaxone sodium has been 
variously reported as 2.5 to 4.51080  and 7.2.1244 

Freezing Solutions
The manufacturer indicates that ceftriaxone sodium 10 to 40 
mg/mL in dextrose 5% or sodium chloride 0.9%, when frozen 
at −20°C in polyvinyl chloride (PVC) or polyolefin containers, 
is stable for 26 weeks. Thawing should be performed at room 
temperature; thawed solutions should not be refrozen.1(9/08) 

The frozen premixed infusion solutions are stable for at least 
90 days at −20°C. Thawed solutions are stable for 72 hours at 
room temperature or 21 days at 5°C.4 

Ceftriaxone sodium (Roche) 250 and 450 mg/mL in dextrose 
5%, 250 mg/mL in bacteriostatic water for injection, and 450 
mg/mL in lidocaine hydrochloride 1% (Lyphomed) were eval-
uated for stability and pharmaceutical integrity during frozen 
storage at −15°C. The solutions were packaged in 10-mL  

polypropylene syringes with attached needles (Becton Dick-
inson) and frozen for 8 weeks. Some syringes were stored 
further at 4°C for 10 days for at 20°C for 3 days. Ceftriaxone 
sodium losses of 5% or less were found after 8 weeks of frozen 
storage. However, particulate matter levels were unacceptable 
in most samples. While additional storage at 4°C for 10 days did 
not cause unacceptable drug loss, storage at 20°C for 3 days 
resulted in 12% drug loss.1824 

Ceftriaxone sodium (Roche) 2 g/100 mL of dextrose 5% in 
polyolefin containers was found to remain stable for 14 weeks 
frozen at −20°C with no loss of drug occurring. Subsequent 
thawing in a microwave oven and storage at about 4°C resulted 
in 10% drug loss in 44 to 56 days, depending on the power level 
used for thawing.2724 

Ceftriaxone sodium (Braun) 1 or 2 g in dual-chamber flexible 
containers should not be frozen.1(9/08) 

Syringes
Bailey et al. reported the stability of ceftriaxone sodium (Roche) 
10 and 40 mg/mL in dextrose 5% and sodium chloride 0.9% 
packaged in polypropylene syringes. The solutions were visually 
compatible and lost 5% or less ceftriaxone in 48 hours at 4 and 
20°C and 10 days stored frozen at −10°C.1720 

Plumridge et al. reported on the stability of ceftriaxone 
sodium (Roche) 100 mg/mL in sterile water for injection pack-
aged in polypropylene syringes (Terumo). About 9 to 10% loss 
of ceftriaxone occurred in 5 days at 20°C and 40 days at 4°C. 
However, the room temperature samples underwent color 
intensification that the authors found unacceptable after about 
72 hours. Little or no loss occurred during 180 days of frozen 
storage at −20°C.1990 

O’Connell et al. evaluated the stability of reconstituted 
ceftriaxone sodium 100 mg/mL packaged in 10-mL polypro-
pylene syringes. Stored under refrigeration at 8°C, about 5% 
loss occurred in 10 days and 8% in 13 days.1999 

Elastomeric Reservoir Pumps
Ceftriaxone sodium (Roche) 10 mg/mL in both dextrose 5% and 
sodium chloride 0.9% was evaluated for binding potential to 
natural rubber elastomeric reservoirs (Baxter). No binding was 
found after storage for 2 weeks at 35°C with gentle agitation.2014 

Central Venous Catheter
Ceftriaxone sodium (Roche) 5 mg/mL in dextrose 5% was found 
to be compatible with the ARROWg+ard Blue Plus (Arrow Inter-
national) chlorhexidine-bearing triple-lumen central catheter. 
Essentially complete delivery of the drug was found with little 
or no drug loss occurring. Furthermore, chlorhexidine delivered 
from the catheter remained at trace amounts with no substantial 
increase due to the delivery of the drug through the catheter.2335 
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Compatibility Information
Solution Compatibility

Ceftriaxone sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium chloride 0.45% RC 10 to 40 g Less than 10% loss in 2 days at 25°C. Incompatible if refrigerated 1(9/08) C

Dextrose 5% in sodium chloride 0.45% RC 10 g 3% loss in 48 hr at 20°C. 5% loss in 72 hr and 9% in 96 hr at 4°C 965 C

Dextrose 5% in sodium chloride 0.9% RC 10 to 40 g Less than 10% loss in 2 days at 25°C. Incompatible if refrigerated 1(9/08) C

Dextrose 5% RC 10 to 40 g Less than 10% loss in 2 days at 25°C and 10 days at 4°C 1(9/08) C

Dextrose 5% RC 10 g No loss in 48 hr and 8% in 72 hr at 20°C. 4% loss in 72 hr and 9% 
in 96 hr at 4°C

965 C

Dextrose 5% TRb RC 2 g Little or no loss in 14 days at 20, 4, and −20°C 966 C

Dextrose 5% MGc RC 20 g Physically compatible with 5% drug loss in 24 hr and 9% in 48 hr 
at 25°C

1026 C

Dextrose 5% b RC 40 g Physically compatible with 12% loss in 3 days at 23°C and 10% 
loss in 14 days at 4°C

1243 C

Dextrose 5% a RC 1 g 10% loss calculated to occur in 48 hr at 20°C 1244 C

Dextrose 5% RC 10 g Physically compatible with 8% loss in 7 days at room temperature. 
5 to 8% loss in 12 weeks at 5 and −20°C

1245 C

Dextrose 5% RC 50 g Physically compatible with no loss in 24 hr but 12 to 17% loss in 7 
days at room temperature. 5 to 7% loss in 12 weeks at 5 and −20°C

1245 C

Dextrose 5% BAd RC 5 and 40 g Less than 10% loss in 4 days at 23°C and 21 days at 4°C 2819 C

Dextrose 5% 5 and 40 g Color darkening occurs but only about 3% ceftriaxone loss occurs 
in 20 days at 4°C

2598 C

Dextrose 10% RC 10 to 40 g Less than 10% loss in 2 days at 25°C and 10 days at 4°C 1(9/08) C

Dextrose 10% RC 10 g No loss in 48 hr and 8% in 72 hr at 20°C. 2% loss in 72 hr and 8% 
in 96 hr at 4°C

965 C

Ionosol B in dextrose 5% RC 10 to 40 g Less than 10% loss in 24 hours at 25°C 1(9/08) C

Normosol M in dextrose 5% a RC 1 to 40 g Less than 10% loss in 24 hours at 25°C 1(9/08) C

Ringer’s injection, lactated RC 10 and 13 g Precipitate forms relatively rapidly 2222 I

Sodium chloride 0.9% RC 10 to 40 g Less than 10% loss in 2 days at 25°C and 10 days at 4°C 1(9/08) C

Sodium chloride 0.9% RC 10 g 4% loss in 48 hr and 14% in 72 hr at 20°C. 3% loss in 48 hr and 
9% in 72 hr at 4°C

965 C

Sodium chloride 0.9% MGc RC 20 g Physically compatible with 10% drug loss in 24 hr and 16% in 48 
hr at 25°C under fluorescent light

1026 C

Sodium chloride 0.9% b RC 40 g Physically compatible with 5% loss in 3 days at 23°C and 9% loss 
in 30 days at 4°C

1243 C

Sodium chloride 0.9% a RC 1 g 10% loss calculated to occur in 10 days at 20°C 1244 C

Sodium chloride 0.9% RC 10 g Physically compatible with 9% loss in 7 days at room temperature. 
11 to 12% loss in 6 weeks at 5°C

1245 C

Sodium chloride 0.9% RC 50 g Physically compatible with 8 to 9% loss in 7 days at room 
temperature. 5% loss in 5 weeks and 15% in 8 weeks at 5°C

1245 C

Sodium chloride 0.9% 5 and 40 g Color darkening occurs but only about 3% ceftriaxone loss occurs 
in 20 days at 4°C

2598 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% HOSd RC 40 g Less than 10% loss in 4 days at 23°C and 14 days at 4°C 2819 C

Sodium chloride 0.9% HOSd RC 5 g Less than 10% loss in 7 days at 23°C and 21 days at 4°C 2819 C

Sodium lactate 1⁄6 M RC 10 to 40 g Less than 10% loss in 24 hr at 25°C 1(9/08) C

a Tested in glass, PVC, and polyethylene containers.

b Tested in PVC containers.

c Tested in glass containers.

d Tested in Accufusor reservoirs.

Additive Compatibility

Ceftriaxone sodium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 15 and 25 mg RC 100 mg D5W 6% loss of amikacin in 24 hr at 22°C 504 C

Aminophylline AMR 1 g RC 20 g D5W, NSa Yellow color forms immediately. 3 to 6% ceftri-
axone loss and 8 to 12% aminophylline loss in 
24 hr

1727 I

Aminophylline AMR 4 g RC 20 g D5W, NSa Yellow color forms immediately. 15 to 20% 
ceftriaxone loss and 7 to 9% aminophylline loss 
in 24 hr

1727 I

Aminophylline AMR 1 g RC 40 g D5W, NSa Yellow color forms immediately. 15 to 18% 
ceftriaxone loss and 1 to 3% aminophylline loss 
in 24 hr

1727 I

Calcium chloride Incompatible. Precipitate may form in calci-
um-containing solutions

2222, 2731, 
2784 

I

Calcium gluconate Incompatible. Precipitate may form in calci-
um-containing solutions

2222, 2731, 
2784 

I

Clindamycin  
phosphate

UP 12 g RC 20 g D5Wb 10% ceftriaxone loss in 4 hr and 17% in 24 hr 
at 25°C under fluorescent light. No clindamycin 
loss in 48 hr

1026 I

Clindamycin  
phosphate

UP 12 g RC 20 g NSb 10% ceftriaxone loss in 1 hr and 12% in 24 hr 
at 25°C under fluorescent light. 6% clindamycin 
loss in 48 hr

1026 I

Gentamicin 
sulfate

SC 9 mg RC 100 mg D5W 13% loss of gentamicin in 8 hr at 22°C 504 I

Gentamicin 
sulfate

SC 6 mg RC 100 mg D5W 5% loss of gentamicin in 24 hr at 22°C 504 C

Linezolid PHU 2 g RC 10 g d Physically compatible, but up to 37% ceftri-
axone loss in 24 hr at 23°C and 10% loss in 3 
days at 4°C

2262 I

Linezolid PHU, 
HOS

Stated to be chemically incompatible 3183, 3184 I

Mannitol 5 and 10% RC 10 to 40 g Less than 10% loss in 24 hr at 25°C 1(9/08) C

Metronidazole AB 5 g RC 10 g Visually compatible with little or no loss of 
either drug in 72 hr at 8°C

1849 C

Metronidazole BA 5 g RC 10 g Visually compatible with no metronidazole loss 
and with 6% ceftriaxone loss in 3 days and 8% 
in 4 days at 25°C

2101 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Sodium bicar-
bonate

5% RC 10 to 40 g Less than 10% loss in 24 hr at 25°C 1(9/08) C

Theophylline BAc 4 g RC 40 g Yellow color forms immediately. 14% ceftri-
axone loss and no theophylline loss in 24 hr

1727 I

a Tested in polyolefin containers.

b Tested in glass containers.

c Tested in PVC containers.

d Admixed in the linezolid infusion container.

Drugs in Syringe Compatibility

Ceftriaxone sodium

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Lidocaine HCl LY 1% RC 450 mg/mL 5% ceftriaxone loss in 8 weeks at −15°C but solution failed the particu-
late matter test

1824 I

Lidocaine HCl DW 1% RC 250 and 450 mg/mL 10% ceftriaxone loss in 3 days at 20°C, 7 to 8% loss in 35 days at 4°C, 
and 4 to 6% loss in 168 days at −20°C. Lidocaine not tested

1991 C

Y-Site Injection Compatibility (1:1 Mixture)

Ceftriaxone sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL HOS 40 mg/mL Physically compatible with no loss of either drug in 4 
hr at 23°C

2901, 2902 C

Acyclovir sodium BW 5 mg/mLa RC 20 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Allopurinol sodium BW 3 mg/mLb RC 20 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa RC 20 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Amiodarone HCl WY 6 mg/mLa RC 20 mg/mLa Turned yellow in 24 hr at 22°C, but considered normal 
for cephalosporins

2352 C

Amsacrine NCI 1 mg/mLa RC 40 mg/mLa Immediate orange turbidity, developing into flocculent 
precipitate in 4 hr

1381 I

Anakinra SYN 4 and 36 mg/mLa RC 20 mg/mLa Ceftriaxone stable. 10% anakinra loss in 30 min and 
20% in 4 hr at 22°C

2509 I

Anakinra SYN 4 and 36 mg/mLb RC 20 mg/mLb Physically compatible with no loss of either drug in 4 
hr at 22°C

2509 C

Anidulafungin VIC 0.5 mg/mLa RC 20 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Azithromycin PF 2 mg/mLb RC 66.7 mg/mLf g White and yellow microcrystals found 2368 I

Aztreonam SQ 40 mg/mLa RC 20 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa RC 20 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Blinatumomab AMG 0.125 and 0.375 
mcg/mLb 

PAN 50 mg/mLb Particles, flakes, thin needles, or haze transiently 
appears

3405, 3417 ?

Cangrelor  
tetrasodium

TMC 1 mg/mLb 20b  and 30b  
mg/mL

Physically compatible for 4 hr 3243 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Caspofungin 
acetate

ME 0.7 mg/mLb ORC 20 mg/mLb Immediate white turbid precipitate forms 2758 I

Caspofungin 
acetate

ME 0.5 mg/mLb NVP 20 mg/mLb Amber crystals and white paste form 2766 I

Ceftolozane 
sulfate– tazobactam 
sodium

CUB 10 mg/mLc k HOS 40 mg/mLc Physically compatible for 2 hr 3262 C

Cisatracurium 
besylate

GW 0.1, 2, 5 mg/mLa RC 20 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cloxacillin sodium SMX 100 mg/mL SZ 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Daptomycin CUBj 16.7 mg/mLb h RC 16.7 mg/mLb h Physically compatible with 4 to 5% loss of both drugs in 
2 hr at 25°C

2553 C

Defibrotide sodium JAZ 8 mg/mLb PAN 100 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Dexmedetomidine  
HCl

AB 4 mcg/mLb RC 20 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 5 mg/mL RC 40 mg/mLb Visually compatible 1807 C

Docetaxel RPR 0.9 mg/mLa RC 20 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Doxorubicin HCl 
liposomal

SEQ 0.4 mg/mLa RC 20 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Etoposide  
phosphate

BR 5 mg/mLa RC 20 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine ME 2 mg/mLb 20 mg/mLa Visually compatible for 4 hr at 22°C 1936 C

Fenoldopam 
mesylate

AB 80 mcg/mLb RC 20 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Filgrastim AMG 30 mcg/mLa RC 20 mg/mLa Particles and filaments form in 1 hr 1687 I

Fluconazole RR 2 mg/mL RC 40 mg/mL Precipitates immediately 1407 I

Fludarabine  
phosphate

BX 1 mg/mLa RC 20 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Foscarnet sodium AST 24 mg/mL RC 20 mg/mLc Physically compatible for 24 hr at 25°C under fluores-
cent light

1393 C

Gallium nitrate FUJ 1 mg/mLb RC 40 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Gemcitabine HCl LI 10 mg/mLb RC 20 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa RC 20 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Heparin sodium TR 50 units/mL RC 20 mg/mL Visually compatible for 4 hr at 25°C 1793 C

Hydroxyethyl starch 
130/0.4 in sodium 
chloride 0.9%

FRK 6% RC 20, 30, 40 mg/
mLa 

Visually compatible for 24 hr at room temperature 2770 C

Isavuconazonium 
sulfate

ASP 1.5 mg/mLc WOC 20 mg/mLc Measured turbidity increases immediately with precipi-
tation within 1 hr

3263 I

Labetalol HCl GL 2.5d  and 5 mg/mL RC 20a b  and 100d  
mg/mL

Fluffy white precipitate forms immediately 1964 I

Letermovir ME a a Physically compatible 3398 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Linezolid PHU 2 mg/mL RC 20 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Melphalan HCl BW 0.1 mg/mLb RC 20 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl AB 10 mg/mL RC 20 and 40 mg/
mLa 

Physically compatible for 4 hr at 25°C 1397 C

Meropenem 50 mg/mL SMX 100 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Meropenem–
vaborbactam

TMC 8 mg/mLb l SGT 20 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Methotrexate 
sodium

30 mg/mL RC 100 mg/mL Visually compatible for 4 hr at room temperature 1788 C

Morphine sulfate AB 1 mg/mL RC 20 and 40 mg/
mLa 

Physically compatible for 4 hr at 25°C 1397 C

Paclitaxel NCI 1.2 mg/mLa RC 20 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Pantoprazole 
sodium

ALTi 0.16 to 0.8 mg/mLb RC 20 to 40 mg/
mLa 

Visually compatible for 12 hr at 23°C 2603 C

Pemetrexed diso-
dium

LI 20 mg/mLb RC 20 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Pentamidine 
isethionate

FUJ 3 mg/mLa RC 20 mg/mLa Heavy white precipitate forms immediately 1880 I

Plazomicin sulfate ACH 24 mg/mLc HOS 20 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Propofol ZENn 10 mg/mL RC 20 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

RC 20 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb RC 20 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Sodium bicarbonate 1.4% RC 100 mg/mL Visually compatible for 4 hr at room temperature 1788 C

Tacrolimus FUJ 1 mg/mLb RC 40 mg/mLa Visually compatible for 24 hr at 25°C 1630 C

Tedizolid phosphate CUB 0.8 mg/mLb WOC 20 mg/mLb Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLa b HOS 20 mg/mLa b Physically compatible for 2 hr 2830 C

Teniposide BR 0.1 mg/mLa RC 20 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Theophylline TR 4 mg/mL RC 20 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Thiotepa IMMe 1 mg/mLa RC 20 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Tigecycline WY 1 mg/mLb 40 mg/mLb Physically compatible for 4 hr 2714 C

TNA #218 to #226m RC 20 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

Vancomycin HCl LI 20 mg/mL RC 100 mg/mL White precipitate forms immediately 1398 I

Vancomycin HCl AB 20 mg/mLa RC 250 mg/mLd Transient precipitate forms 2189 ?

Vancomycin HCl AB 20 mg/mLa RC 10 and 50 mg/
mLa 

Gross white precipitate forms immediately 2189 I

Vancomycin HCl AB 20 mg/mLa RC 1 mg/mLa Subvisible haze forms immediately 2189 I

Vancomycin HCl AB 2 mg/mLa RC 1a , 10a , 50a , 
250d  mg/mL

Physically compatible for 4 hr at 23°C 2189 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vinorelbine 
tartrate

BW 1 mg/mLb RC 20 mg/mLb Tiny particles form immediately, becoming more 
numerous in 4 hr at 22°C

1558 I

Zidovudine BW 4 mg/mLa RC 20 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Tested in sterile water for injection.

e Lyophilized formulation tested.

f Tested in sodium chloride 0.45%.

g Injected via Y-site into an administration set running azithromycin.

h Final concentration after mixing.

i Test performed using the formulation WITHOUT edetate disodium.

j Test performed using the Cubicin formulation.

k Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

l Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

m Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

n Test performed using the formulation WITH edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Additional Compatibility Information
Peritoneal Dialysis Solutions
Ceftriaxone sodium (Roche) 1 mg/mL in Dianeal PD-1 with 
dextrose 1.5 and 4.25% was stable, retaining at least 90% for 
14 days at 4°C, 24 hours at 23°C, or 6 hours at 37°C.1592 

Selected Revisions May 1, 2020. © Copyright, October 1986. 
American Society of Health-System Pharmacists, Inc.
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Cefuroxime Sodium
AHFS 8:12.06.08

Products
Cefuroxime sodium is available in vials containing 750 mg and 
1.5 g of cefuroxime as the sodium salt.3567 

For intravenous administration, the 750-mg and 1.5-g vials 
should be reconstituted with 8.3 and 16 mL, respectively, of 
sterile water for injection to yield a solution with an approxi-
mate cefuroxime concentration of 90 mg/mL.3567 

For intramuscular administration, the 750-mg vial only 
should be reconstituted with 3 mL of sterile water for injection 
to yield a suspension with an approximate cefuroxime concen-
tration of 225 mg/mL.3567 The suspension should be dispersed 
with shaking before the dose is withdrawn.3567 

pH
The pH of freshly reconstituted solutions ranges from 6 to 
8.5.3567 

Osmolality
The osmolality of cefuroxime sodium (Glaxo) diluted to a cefu-
roxime concentration of 30 mg/mL in dextrose 5% was deter-
mined to be 315 mOsm/kg and in sodium chloride 0.9% was 
determined to be 314 mOsm/kg. At a cefuroxime concentration 
of 50 mg/mL, the osmolality was determined to be 329 mOsm/
kg in dextrose 5% and 335 mOsm/kg in sodium chloride 0.9%.1375 

The following maximum cefuroxime concentrations were 
recommended to achieve osmolalities suitable for peripheral 
infusion in fluid-restricted patients:1180 

Diluent

Maximum
Concentration
(mg/mL)

Osmolality
(mOsm/kg)

Dextrose 5% 76 568

Sodium chloride 0.9% 68 541

Sterile water for injection 137 489

Sodium Content
Cefuroxime sodium (Teligent) vials contain approximately 2.4 
mEq (54.2 mg) of sodium per gram of cefuroxime.3567 

Trade Name(s)
Kefurox, Zinacef

Administration
Cefuroxime sodium is administered by deep intramuscular injec-
tion, by direct intravenous injection over 3 to 5 minutes directly 
into the vein or into the tubing of a running infusion solution, 
by intermittent intravenous infusion, or by continuous intrave-
nous infusion.3567 The manufacturer recommends temporarily 
discontinuing any other solutions infusing at the same site when 
administering the drug by Y-site infusion.3567 

Stability
Intact vials of cefuroxime sodium should be stored at 15 to 
30°C and protected from light.3567 The drug is present as a 
white to off-white powder.3567 Solutions may range in color 
from light yellow to amber, depending on the concentration 
and diluent used.3567 Cefuroxime sodium powder and solu-
tions and suspensions prepared from cefuroxime sodium tend 
to darken, depending on storage conditions, without affecting 
their potency.3567 

The reconstituted suspension for intramuscular injection and 
solution for intravenous administration prepared as directed are 
stable for 24 hours at room temperature and 48 hours refriger-
ated at 5°C.3567 

pH Effects
The pH of maximum stability is in the range of 4.5 to 7.3.712 

Freezing Solutions
Solutions of cefuroxime prepared as directed by reconstituting 
750-mg or 1.5-g vials and immediately adding the reconstituted 
solution to 50 or 100 mL of sodium chloride 0.9% or dextrose 5% 
in a compatible container are stable for 6 months at −20°C.3567 
The manufacturer states that frozen solutions should be thawed 
at room temperature; the use of water baths or microwaves for 
force thawing is not recommended.3567 Following thawing at 
room temperature, the solutions are stable for 24 hours at room 
temperature or 7 days under refrigeration.3567 Thawed solutions 
should not be refrozen.3567 

Minibags of cefuroxime sodium in dextrose 5% or sodium 
chloride 0.9% were frozen at −20°C for up to 35 days and subse-
quently thawed at room temperature and in a microwave oven 
with care taken that the thawed solution temperature never 
exceeded 25°C. No significant differences in cefuroxime concen-
trations occurred between the thawing methods.1192 

Cefuroxime sodium (Glaxo) diluted to cefuroxime concen-
trations of 30 and 60 mg/mL in sterile water for injection in 
polyvinyl chloride (PVC) portable infusion pump reservoirs 
(Pharmacia Deltec) and glass vials exhibited a 4% loss after 30 
days at −20°C. Subsequent storage for 4 days at 3°C resulted 
in about a 10% loss in the PVC bags and a 4% loss in the glass 
vials.1581 

Cefuroxime sodium diluted to a cefuroxime concentration of 
15 mg/mL (i.e., 1.5 g/100 mL) in dextrose 5% in polyolefin bags 
was reported to be physically and chemically stable for 98 days 
stored at −20°C. Less than 10% drug loss occurred upon micro-
wave thawing and subsequent refrigerated storage for 18 to 21 
days.2592 

Cefuroxime sodium (Panpharma) diluted to a cefuroxime 
concentration of 10 mg/mL in sodium chloride 0.9% and stored 
in polypropylene syringes (Becton Dickinson) protected from 
light at −20°C was stable for 365 days.3271 

DOI: 10.37573/9781585286850.083
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Syringes
Cefuroxime sodium (Panpharma) diluted to a cefuroxime 
concentration of 10 mg/mL in sodium chloride 0.9% and stored 
in polypropylene syringes (Becton Dickinson) protected from 
light at 5°C and 25°C with 60% relatively humidity was stable 
for 21 days and 9 hours, respectively.3271 

Cefuroxime sodium (GlaxoSmithKline) diluted to a cefu-
roxime concentration of 90 mg/mL in sodium chloride 0.9% 
was stored as 50 mL in 50-mL polypropylene syringes.3566 
Syringes stored at 2 to 8°C protected from light demon-
strated less than 4% loss in theoretical concentration in 14 
days with no significant change in physical appearance.3566 
Syringes stored at 20 to 25°C both protected from and 
exposed to light demonstrated less than 10% loss in 2 days; 
syringes stored without light protection underwent a more 
intense yellowing in color than did those protected from 
light.3566 Syringes stored at 38 to 42°C protected from light 
exhibited losses of more than 40% of theoretical concentra-

tion after as little as 1 day.3566 pH of the solutions was not 
measured.3566 

Ambulatory Pumps
Cefuroxime sodium (Glaxo) diluted to cefuroxime concentra-
tions of 22.5 and 45 mg/mL in sterile water for injection in PVC 
portable infusion pump reservoirs (Pharmacia Deltec) exhibited 
a 4 to 6% loss in 8 hours and an 11 to 12% loss in 16 hours at 
30°C. No loss occurred in 7 days at 3°C.1581 

Central Venous Catheter
Cefuroxime sodium (Glaxo Wellcome) diluted to a cefuroxime 
concentration of 10 mg/mL in dextrose 5% was found to be 
compatible with the ARROWg+ard Blue Plus (Arrow Interna-
tional) chlorhexidine-bearing triple-lumen central catheter. 
Essentially complete delivery of the drug was found with little 
or no drug loss occurring. Furthermore, chlorhexidine delivered 
from the catheter remained at trace amounts with no substantial 
increase due to the delivery of the drug through the catheter.2335 

Compatibility Information
Solution Compatibility

Cefuroxime sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium 
chloride 0.225%

TEL 1 to 30 g Less than 10% loss in 24 hr at room temperature and 7 days refrigerated 3567 C

Dextrose 5% in sodium 
chloride 0.45%

TEL 1 to 30 g Less than 10% loss in 24 hr at room temperature and 7 days refrigerated 3567 C

Dextrose 5% in sodium 
chloride 0.9%

TEL 1 to 30 g Less than 10% loss in 24 hr at room temperature and 7 days refrigerated 3567 C

Dextrose 5% TEL 1 to 30 g Less than 10% loss in 24 hr at room temperature and 7 days refrigerated 3567 C

Dextrose 5% TEL 7.5 and 15 g Stable for 24 hr at room temperature and 7 days refrigerated 3567 C

Dextrose 5% MGa GL 15 g 5% loss in 48 hr at 25°C under fluorescent light 1164 C

Dextrose 5% b 6 g Visually compatible with little or no loss in 24 hr at room temperature and 4°C 1953 C

Dextrose 5% BAa GL 15 g Visually compatible with 7% loss in 11 days at 4°C 2142 C

Dextrose 5% BAa b GL 5 and 10 g Physically compatible with about 7% cefuroxime loss in 24 hr and 13% 
loss in 48 hr at 25°C. About 4% loss at 5°C and no loss at −10°C in 30 days

712 C

Dextrose 5% d 15 g Visually compatible with about 6% loss by in 31 days at 4°C 2661 C

Dextrose 10% TEL 1 to 30 g Less than 10% loss in 24 hr at room temperature and 7 days refrigerated 3567 C

Invert sugar 10% TEL 1 to 30 g Less than 10% loss in 24 hr at room temperature and 7 days refrigerated 3567 C

Ringer’s injection TEL 1 to 30 g Less than 10% loss in 24 hr at room temperature and 7 days refrigerated 3567 C

Ringer’s injection, lactated TEL 1 to 30 g Less than 10% loss in 24 hr at room temperature and 7 days refrigerated 3567 C

Sodium chloride 0.9% TEL 1 to 30 g Less than 10% loss in 24 hr at room temperature and 7 days refrigerated 3567 C

Sodium chloride 0.9% TEL 7.5 and 15 g Stable for 24 hr at room temperature and 7 days refrigerated 3567 C

Sodium chloride 0.9% MGa GL 15 g 5% loss in 48 hr at 25°C under fluorescent light 1164 C

Sodium chloride 0.9% b 6 g Visually compatible with little or no loss in 24 hr at room temperature and 
4°C

1953 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% BAa b GL 5 and 10 g Physically compatible with about 7% cefuroxime loss in 24 hr and 13% 
loss in 48 hr at 25°C. About 4% loss at 5°C and no loss at −10°C in 30 days

712 C

Sodium chloride 0.9% e PAN 10 g Less than 10% loss in 365 days, 21 days, and 16 hours protected from light 
at −20, 5, and 25°C with 60% relatively humidity, respectively

3271 C

Sodium lactate 1⁄6 M TEL 1 to 30 g Less than 10% loss in 24 hr at room temperature and 7 days refrigerated 3567 C

TPN #107c 1 g Activity retained for 24 hr at 21°C 1326 C

a Tested in glass containers.

b Tested in PVC containers.

c Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

d Tested in polyolefin containers.

e Tested in cyclic olefin copolymer (COC) Crystal vials filled using an automated primary packaging system.

Additive Compatibility

Cefuroxime sodium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Ciprofloxacin MI 2 g 30 g D5W Physically incompatible 888 I

Ciprofloxacin BAY 2 g GW 30 g D5W Visually compatible for 6 hr, but small particles 
appeared by 24 hr at about 22°C

2413 I

Clindamycin  
phosphate

UP 9 g GL 15 g D5W Physically compatible with 4% clindamycin loss and 
6 to 8% cefuroxime loss in 48 hr at 25°C under fluo-
rescent light

1164 C

Clindamycin  
phosphate

UP 9 g GL 15 g NS Physically compatible with 9% clindamycin and 
cefuroxime losses in 48 hr at 25°C under fluores-
cent light

1164 C

Floxacillin sodium BE 20 g GL 37.5 g W Physically compatible for 72 hr at 15 and 30°C 1479 C

Floxacillin sodium BE 10 g GL 7.5 g D5W, NS Physically compatible for 48 hr. Both drugs stable 
for 1 hr at room temperature

1036 C

Furosemide HO 1 g GL 37.5 g W Physically compatible for 72 hr at 15 and 30°C 1479 C

Gentamicin sulfate EX 800 mg GL 7.5 g D5W, NSb Physically compatible with no loss of either drug 
in 1 hr

1036 C

Gentamicin sulfate 100 mg 1 g TPN #107c 32% gentamicin loss in 24 hr at 21°C 1326 I

Heparin sodium 10,000 and 
50,000 units

TEL NS Stable for 24 hr at room temperature 3567 C

Metronidazole 5 g GL 7.5 g b Physically compatible with no loss of either drug 
in 1 hr

1036 C

Metronidazole 5 g GL 15 g No loss of either drug in 4 hr at 24°C 1376 C

Metronidazole 5 g GL 7.5 g 10% cefuroxime loss in 16 days at 4°C and 35 hr at 
25°C. No metronidazole loss in 15 days at 4 and 25°C

1565 C

Metronidazole IVX 5 g GL 7.5 and 15 g Physically compatible. No loss of metronidazole and 
about 6% cefuroxime loss in 49 days at 5°C

2192 C

Midazolam HCl RC 50, 250, 400 
mg

GL 7.5 g NS Visually compatible for 4 hr 355 C

Potassium chloride 10 and 40 
mEq

TEL NS Stable for 24 hr at room temperature 3567 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Ranitidine HCl GL 100 mg GL 1.5 g D5W Color change in 24 hr at ambient temperature in 
light

1151 ?

Ranitidine HCl GL 50 mg and 
2 g

6 g D5W Ranitidine stable for only 6 hr at 25°C. Cefuroxime 
not tested

1515 I

a Tested in both glass and PVC containers.

b Tested in PVC containers.

c Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

d Tested in glass containers.

Drugs in Syringe Compatibility

Cefuroxime sodium

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Dimenhydrinate 10 mg/1 mL 100 mg/1 mL Clear solution 2569 C

Doxapram HCl RB 400 mg/20 mL GL 750 mg/7 mL Immediate turbidity 1177 I

Pantoprazole sodium a 4 mg/1 mL 100 mg/1 mL Precipitates immediately 2574 I

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Cefuroxime sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 5 mg/mLa GL 15 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Allopurinol sodium BW 3 mg/mLb GL 20 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa GL 30 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Amiodarone HCl WY 6 mg/mLa BA 30 mg/mLa Turned yellow in 24 hr at 22°C, but considered 
normal for cephalosporins

2352 C

Anidulafungin VIC 0.5 mg/mLa GSK 30 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Atracurium besylate BW 0.5 mg/mLa GL 7.5 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Azithromycin PF 2 mg/mLb VHA 100 mg/mLf g White and yellow microcrystals 2368 I

Aztreonam SQ 40 mg/mLa LI 30 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa GW 30 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLh i COV 30 mg/mLh Physically compatible for 2 hr 3262 C

Cisatracurium besylate GW 0.1 mg/mLa LI 30 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cisatracurium besylate GW 2 mg/mLa LI 30 mg/mLa White cloudiness forms immediately 2074 I

Cisatracurium besylate GW 5 mg/mLa LI 30 mg/mLa Turbidity forms immediately 2074 I

Clarithromycin AB 4 mg/mLa GW 60 mg/mLa White precipitate forms in 3 hr at 30°C and 24 hr at 
17°C

2174 I

Cloxacillin sodium SMX 100 mg/mL PPC 90 mg/mL Physically compatible for up to 4 hr at room 
temperature

3245 C

Cyclophosphamide MJ 20 mg/mLa GL 30 mg/mLa Physically compatible for 4 hr at 25°C 1194 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Dexmedetomidine HCl AB 4 mcg/mLb GW 30 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 5 mg/mL LI 15 and 100 mg/
mLb 

Visually compatible 1807 C

Diltiazem HCl MMD 1 mg/mLb LI 100 mg/mLb Visually compatible 1807 C

Docetaxel RPR 0.9 mg/mLa LI 30 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Etoposide phosphate BR 5 mg/mLa GW 30 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine MSD 0.2 mg/mLa GL 15 mg/mLb Physically compatible for 14 hr 1196 C

Famotidine ME 2 mg/mLb 20 mg/mLa Visually compatible for 4 hr at 22°C 1936 C

Fenoldopam mesylate AB 80 mcg/mLb GW 30 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Filgrastim AMG 30 mcg/mLa GL 20 mg/mLa Haze, particles, and filaments form immediately 1687 I

Fluconazole RR 2 mg/mL GL 30 mg/mL Precipitates immediately 1407 I

Fludarabine phosphate BX 1 mg/mLa GL 30 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Foscarnet sodium AST 24 mg/mL GL 30 mg/mL Physically compatible for 24 hr at room temperature 
under fluorescent light

1335 C

Gemcitabine HCl LI 10 mg/mLb GW 30 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa LI 30 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Hetastarch in lactated 
electrolyte

AB 6% LI 30 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydromorphone HCl WY 0.2 mg/mLa GL 30 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Isavuconazonium sulfate ASP 1.5 mg/mLh COV 30 mg/mLh Measured turbidity increases immediately 3263 I

Linezolid PHU 2 mg/mL GL 30 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Melphalan HCl BW 0.1 mg/mLb GL 20 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl WY 10 mg/mLa GL 30 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Meropenem 50 mg/mL SMX 100 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Meropenem–vabor-
bactam

TMC 8 mg/mLb j SGT 30 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Midazolam HCl RC 1 mg/mLa LI 15 mg/mLa Particles form in 8 hr 1847 I

Milrinone lactate SS 0.2 mg/mLa LI 100 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Morphine sulfate WI 1 mg/mLa GL 30 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Ondansetron HCl GL 1 mg/mLb LI 30 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Pancuronium bromide ES 0.05 mg/mLa GL 7.5 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Pemetrexed disodium LI 20 mg/mLb GSK 30 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Plazomicin sulfate ACH 24 mg/mLh HIK 30 mg/mLh Physically compatible for 1 hr at 20 to 25°C 3432 C

Propofol ZENk 10 mg/mL LI 30 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Remifentanil HCl GW 0.025 and 
0.25 mg/mLb 

LI 30 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb GL 30 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Tacrolimus FUJ 1 mg/mLb LI 30 mg/mLa Visually compatible for 24 hr at 25°C 1630 C

Tedizolid phosphate CUB 0.8 mg/mLb COV 30 mg/mLb Physically compatible for 2 hr 3244 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Teniposide BR 0.1 mg/mLa GL 20 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMc 1 mg/mLa LI 30 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226d GL 30 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TPN #212 to #215d LI 30 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Vancomycin HCl AB 20 mg/mLa GW 150 mg/mLe Transient precipitate forms followed by a subvisible 
haze

2189 I

Vancomycin HCl AB 20 mg/mLa GW 50 mg/mLa Gross white precipitate forms immediately 2189 I

Vancomycin HCl AB 20 mg/mLa GW 10 mg/mLa Subvisible haze forms immediately 2189 I

Vancomycin HCl AB 20 mg/mLa GW 1 mg/mLa Physically compatible for 4 hr at 23°C 2189 C

Vancomycin HCl AB 2 mg/mLa GW 1a , 10a , 50a , 
150e mg/mL

Physically compatible for 4 hr at 23°C 2189 C

Vecuronium bromide OR 0.1 mg/mLa GL 7.5 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Vinorelbine tartrate BW 1 mg/mLb GL 20 mg/mLb Large increase in measured turbidity occurs imme-
diately

1558 I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Lyophilized formulation tested.

d Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

e Tested in sterile water for injection.

f Tested in sodium chloride 0.45%.

g Injected via Y-site into an administration set running azithromycin.

h Tested in both dextrose 5% and sodium chloride 0.9%.

i Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

j Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

k Test performed using the formulation WITH edetate disodium.

Selected Revisions July 1, 2020. © Copyright, October 1986. 
American Society of Health-System Pharmacists, Inc.
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Chloramphenicol Sodium Succinate
AHFS 8:12.08

Products
Chloramphenicol sodium succinate is available in vials containing 
the equivalent of chloramphenicol 1 g as the sodium succinate 
salt. The manufacturer recommends reconstitution with 10 mL 
of an aqueous diluent such as water for injection or dextrose 
5% to yield a solution containing 100 mg/mL (10%) of chloram-
phenicol.1(4/07) 4 

pH
From 6.4 to 7.4 6 

Osmolality
Chloramphenicol sodium succinate 100 mg/mL in sterile water 
for injection has an osmolality of 533 mOsm/kg as determined 
by freezing-point depression.1071 

The osmolality of chloramphenicol sodium succinate 1 g was 
calculated for the following dilutions:1054 

Osmolality (mOsm/kg)

Diluent 50 mL 100 mL

Dextrose 5% 341 303

Sodium chloride 0.9% 368 330

The osmolality of chloramphenicol sodium succinate (Parke-
Davis) 20 mg/mL was determined to be 330 mOsm/kg in 
dextrose 5% and 344 mOsm/kg in sodium chloride 0.9%. At 
50 mg/mL, the osmolality was determined to be 417 and 422 
mOsm/kg, respectively.1375 

The following maximum chloramphenicol sodium succinate 
concentrations were recommended to achieve osmolalities suit-
able for peripheral infusion in fluid-restricted patients:1180 

Diluent

Maximum
Concentration
(mg/mL)

Osmolality
(mOsm/kg)

Dextrose 5%  71 554

Sodium chloride 0.9%  64 538

Sterile water for  
injection

128 473

Sodium Content
Chloramphenicol sodium succinate contains 2.25 mEq (52 mg) 
of sodium per gram of drug.1(4/07) 4 

Administration
Chloramphenicol sodium succinate injection at a concentration 
not exceeding 100 mg/mL may be administered by direct intra-
venous injection over at least 1 minute.1(4/07) 4 

Stability
Intact vials should be stored at controlled room tempera-
ture. The reconstituted solution is stable for 30 days at room 
temperature.4 6  Cloudy solutions should not be used.4 

pH Effects
Chloramphenicol is stable over a pH range of 2 to 7, with 
maximum stability at pH 6.1072  Chloramphenicol activity was 
retained for 24 hours at pH 3.6 to 7.5 in dextrose 5%.6 

Sorption
Chloramphenicol sodium succinate was shown not to exhibit 
sorption to PVC bags and tubing, polyethylene tubing, Silastic 
tubing, and polypropylene syringes.536 606 
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Compatibility Information
Solution Compatibility

Chloramphenicol sodium succinate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in half-strength Ringer’s injection AB PD 1 g Physically compatible 3 C

Dextrose 5% in Ringer’s injection AB PD 1 g Physically compatible 3 C

Dextrose 5% in half-strength Ringer’s injection, lactated AB PD 1 g Physically compatible 3 C

Dextrose 2.5% in Ringer’s injection, lactated AB PD 1 g Physically compatible 3 C

Dextrose 5% in Ringer’s injection, lactated AB PD 1 g Physically compatible 3 C

Dextrose 5% in Ringer’s injection, lactated AB Stable for 24 hr 6 C

Dextrose 10% in Ringer’s injection, lactated AB PD 1 g Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.45% AB PD 1 g Physically compatible 3 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in sodium chloride 0.9% AB PD 1 g Physically compatible 3 C

Dextrose 5% in sodium chloride 0.225% AB PD 1 g Physically compatible 3 C

Dextrose 5% in sodium chloride 0.45% AB PD 1 g Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% AB PD 1 g Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% PD 500 mg Physically compatible 74 C

Dextrose 5% in sodium chloride 0.9% AB Stable for 24 hr 6 C

Dextrose 5% in sodium chloride 0.9% PD 2 g Stable for 24 hr 109 C

Dextrose 10% in sodium chloride 0.9% AB PD 1 g Physically compatible 3 C

Dextrose 2.5% AB PD 1 g Physically compatible 3 C

Dextrose 5% AB PD 1 g Physically compatible 3 C

Dextrose 5% PD 500 mg Physically compatible 74 C

Dextrose 5% AB Stable for 24 hr 6 C

Dextrose 5% PD 2 g Stable for 24 hr 109 C

Dextrose 5% 10 g 4% loss in 24 hr at 
room temperature

768 C

Dextrose 10% AB PD 1 g Physically compatible 3 C

Dextrose 10% AB Stable for 24 hr 6 C

Dextrose 10% PD 2 g Stable for 24 hr 109 C

Ionosol B in dextrose 5% AB PD 1 g Physically compatible 3 C

Ionosol MB in dextrose 5% AB PD 1 g Physically compatible 3 C

Normosol M in dextrose 5% AB Stable for 24 hr 6 C

Normosol R AB Stable for 24 hr 6 C

Ringer’s injection AB PD 1 g Physically compatible 3 C

Ringer’s injection AB Stable for 24 hr 6 C

Ringer’s injection, lactated AB PD 1 g Physically compatible 3 C

Ringer’s injection, lactated PD 500 mg Physically compatible 74 C

Ringer’s injection, lactated AB Stable for 24 hr 6 C

Sodium chloride 0.45% AB PD 1 g Physically compatible 3 C

Sodium chloride 0.9% AB PD 1 g Physically compatible 3 C

Sodium chloride 0.9% PD 500 mg Physically compatible 74 C

Sodium chloride 0.9% AB Stable for 24 hr 6 C

Sodium chloride 0.9% PD 2 g Stable for 24 hr 109 C

Sodium chloride 0.9% 10 g 4% loss in 24 hr at 
room temperature

768 C

Sodium lactate 1⁄6 M AB PD 1 g Physically compatible 3 C

Solution Compatibility (Cont.)
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Additive Compatibility

Chloramphenicol sodium succinate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g PD 10 g D5LR, D5R, D5S, D5W, 
D10W, LR, NS, R, SL

Physically compatible and both stable for 
24 hr at 25°C

293 C

Aminophylline SE 1 g PD 10 g D5W Physically compatible 15 C

Aminophylline 250 mg PD 500 mg D5W Physically compatible 74 C

Ascorbic acid AB 1 g PD 1 g Physically compatible 6 C

Ascorbic acid UP PD Concentration-dependent incompatibility 15 I

Calcium chloride UP 1 g PD 10 g D5W Physically compatible 15 C

Calcium gluconate 1 g PD 500 mg D5W Physically compatible 74 C

Calcium gluconate UP 1 g PD 10 g D5W Physically compatible 15 C

Calcium gluconate UP 1 g PD 10 g Physically compatible 6 C

Chlorpromazine HCl BP 200 mg BP 4 g D5W Precipitates immediately 26 I

Chlorpromazine HCl BP 200 mg BP 4 g NS Haze develops over 3 hr 26 I

Colistimethate sodium WC 500 mg PD 10 g D5W Physically compatible 15 C

Colistimethate sodium WC 500 mg PD 10 g Physically compatible 6 C

Cyanocobalamin AB 1 mg PD 1 g Physically compatible 6 C

Dimenhydrinate SE 50 mg PD 500 mg D5W Physically compatible 74 C

Dopamine HCl AS 800 mg PD 4 g D5W Both drugs stable for 24 hr at 25°C 78 C

Ephedrine sulfate AB 50 mg PD 1 g Physically compatible 6 C

Erythromycin  
lactobionate

AB PD D5W May precipitate at some concentrations 15 I

Fat emulsion,  
intravenous

VT 10% PD 2 g Physically compatible for 48 hr at 4°C and 
room temperature

32 C

Fat emulsion,  
intravenous

VT 10% PD 2 g Physically compatible for 24 hr at 8 and 
25°C

825 C

Heparin sodium UP 4000 units PD 10 g D5W Physically compatible 15 C

Heparin sodium AB 20,000 units PD 1 g Physically compatible 6, 21 C

Heparin sodium 12,000 units PD 500 mg D5W Physically compatible 74 C

Hydrocortisone 
sodium succinate

UP 500 mg PD 10 g D5W Physically compatible 15 C

Hydrocortisone 
sodium succinate

UP 500 mg PD 1 g Physically compatible 6 C

Hydrocortisone 
sodium succinate

UP 100 mg PD 500 mg D5W Physically compatible 74 C

Hydroxyzine HCl RR 250 mg PD 10 g D5W Physically incompatible 15 I

Lidocaine HCl AST 2 g PD 1 g Physically compatible 24 C

Lincomycin HCl PHU, 
XGN

Physically compatible for 24 hr at room 
temperature

3164, 
3165 

C

Magnesium sulfate LI 16 mEq PD 10 g D5W Physically compatible 15 C

Methyldopate HCl MSD 1 g PD 1 g D5W, D10W, D2.5½S, 
D2.5S, D5¼S, D5½S, 
D5S, D10S, NS, ½S

Physically compatible 23 C
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Methylprednisolone 
sodium succinate

UP 40 mg PD 1 g D5W Clear solution for 20 hr 329 C

Methylprednisolone 
sodium succinate

UP 80 mg PD 2 g D5W Clear solution for 20 hr 329 C

Nafcillin sodium WY 500 mg PD 1 g Physically compatible 27 C

Oxacillin sodium BR 2 g PD 1 g Physically compatible 6 C

Oxacillin sodium BR 500 mg PD 500 mg D5S, D5W Therapeutic availability maintained 110 C

Oxacillin sodium BR 2 g PD 1 g D5S, D5W Therapeutic availability maintained 110 C

Oxytocin PD 5 units PD 1 g Physically compatible 6 C

Penicillin G potassium 1 million units PD 1 g Physically compatible 3 C

Penicillin G potassium SQ 1 million units PD 500 mg D5S, D5W Therapeutic availability maintained 110 C

Penicillin G potassium SQ 5 million units PD 1 g Physically compatible 47 C

Penicillin G potassium SQ 10 million 
units

PD 1 g Physically compatible 6 C

Penicillin G potassium SQ 5 and 10 
million units

PD 1 g D5S, D5W Therapeutic availability maintained 110 C

Penicillin G potassium SQ 20 million 
units

PD 10 g D5W Physically compatible 15 C

Penicillin G sodium UP 20 million 
units

PD 10 g D5W Physically compatible 15 C

Pentobarbital sodium AB 200 mg PD 1 g Physically compatible 6 C

Phenylephrine HCla WI 2.5 g PD 500 mg D5W, NS Phenylephrine stable for 24 hr at 22°C 132 C

Phytonadione MSD 50 mg PD 1 g Physically compatible 6 C

Polymyxin B sulfate BW 200 mg PD 10 g D5W Physically incompatible 15 I

Polymyxin B sulfate BW 200 mg PD 10 g Precipitate forms within 1 hr 6 I

Potassium chloride 20 and 40 
mEq

PD 500 mg and 
1 g

D2.5½S, D5W Therapeutic availability maintained 110 C

Potassium chloride AB 40 mEq PD 1 g Physically compatible 6 C

Potassium chloride 3 g PD 500 mg D5W Physically compatible 74 C

Prochlorperazine 
edisylate

SKF 100 mg PD 10 g D5W Physically incompatible 15 I

Prochlorperazine 
mesylate

BP 100 mg BP 4 g NS Haze develops over 3 hr 26 I

Promethazine HCl WY 250 mg PD 10 g D5W Physically incompatible 15 I

Ranitidine HCl GL 100 mg 2 g D5W Physically compatible for 24 hr at ambient 
temperature

1151 C

Sodium bicarbonate AB 80 mEq PD 1 g Physically compatible 6 C

Sodium bicarbonate AB 80 mEq PD 10 g D5W Physically compatible 15 C

Vancomycin HCl LI 5 g PD 10 g D5W Physically incompatible 15 I

Verapamil HCl KN 80 mg PD 2 g D5W, NS Physically compatible for 24 hr 764 C

a Tested both with and without sodium bicarbonate 7.5 g/L.

Additive Compatibility (Cont.)
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Drugs in Syringe Compatibility

Chloramphenicol sodium succinate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Ampicillin sodium AY 500 mg PD 250 and 400 mg/mL in 
1.5 to 2 mL

No precipitate or color change within 1 hr at 
room temperature

99 C

Ampicillin sodium AY 500 mg PD 250 and 400 mg/1 mL Physically compatible for 1 hr at room 
temperature

300 C

Cloxacillin sodium BE 250 mg PD 250 and 400 mg/1.5 to 
2 mL

No precipitate or color change within 1 hr at 
room temperature

99 C

Cloxacillin sodium AY 250 mg PD 250 and 400 mg/mL Physically compatible for 1 hr at room 
temperature

300 C

Glycopyrrolate RB 0.2 mg/1 mL PD 100 mg/1 mL Gas evolves 331 I

Glycopyrrolate RB 0.2 mg/1 mL PD 200 mg/2 mL Gas evolves 331 I

Glycopyrrolate RB 0.4 mg/2 mL PD 100 mg/1 mL Gas evolves 331 I

Heparin sodium AB 20,000 units/1 mL PD 1 g Physically compatible for at least 30 min 21 C

Heparin sodium 2500 units/1 mL 1 g Physically compatible for at least 5 min 1053 C

Iohexol WI 64.7%, 5 mL PD 33 mg/1 mL Physically compatible for at least 2 hr 1438 C

Iopamidol SQ 61%, 5 mL PD 33 mg/1 mL Physically compatible for at least 2 hr 1438 C

Iothalamate meglumine MA 60%, 5 mL PD 33 mg/1 mL Physically compatible for at least 2 hr 1438 C

Ioxaglate meglumine–
ioxaglate sodium

MA 5 mL PD 33 mg/1 mL Physically compatible for at least 2 hr 1438 C

Metoclopramide HCl RB 10 mg/2 mL PD 250 mg/2.5 mL White precipitate forms immediately at 25°C 1167 I

Metoclopramide HCl RB 10 mg/2 mL PD 2 g/20 mL White precipitate forms immediately at 25°C 1167 I

Metoclopramide HCl RB 160 mg/32 mL PD 2 g/20 mL White precipitate forms immediately at 25°C 1167 I

Penicillin G sodium 1 million units PD 250 and 400 mg/1.5 mL No precipitate or color change within 1 hr at 
room temperature

99 C

Penicillin G sodium 1 million units PD 250 and 400 mg/2 mL No precipitate or color change within 1 hr at 
room temperature

99 C

Y-Site Injection Compatibility (1:1 Mixture)

Chloramphenicol sodium succinate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 5 mg/mLa ES 20 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Cyclophosphamide MJ 20 mg/mLa ES 20 mg/mLa Physically compatible for 4 hr at 25°C 1194 C

Enalaprilat MSD 0.05 mg/mLb PD 10 mg/mLa Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Esmolol HCl DCC 10 mg/mLa PD 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Fluconazole RR 2 mg/mL PD 20 mg/mL Gas production 1407 I

Foscarnet sodium AST 24 mg/mL PD 20 mg/mL Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1335 C

Hydromorphone HCl WY 0.2 mg/mLa LY 20 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Labetalol HCl SC 1 mg/mLa PD 10 mg/mLa Physically compatible for 24 hr at 18°C 1171 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Magnesium sulfate IX 16.7, 33.3, 66.7, 
100 mg/mLa 

PD 20 mg/mLa Physically compatible for at least 4 hr at 32°C 813 C

Meperidine HCl WY 10 mg/mLa LY 20 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Morphine sulfate WI 1 mg/mLa LY 20 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Nicardipine HCl DCC 0.1 mg/mLa PD 10 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Tacrolimus FUJ 1 mg/mLb PD 20 mg/mLa Visually compatible for 24 hr at 25°C 1630 C

TPN #61c d PD 125 mg/1.25 mLe Physically compatible 1012 C

TPN #61c f PD 750 mg/7.5 mLe Physically compatible 1012 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

d Run at 21 mL/hr.

e Given over five minutes by syringe pump.

f Run at 94 mL/hr.

Selected Revisions March 16, 2017. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Chlorothiazide Sodium
AHFS 40:28.20

Products
Chlorothiazide sodium is supplied in vials containing lyophilized 
drug equivalent to 500 mg of chlorothiazide with mannitol 250 
mg and sodium hydroxide to adjust the pH.3132 3133  Each vial 
should be reconstituted with 18 mL of sterile water for injection 
to obtain an isotonic solution yielding a concentration of 28 mg/
mL of drug.3132 3133  No less than 18 mL of sterile water for injec-
tion should be used for reconstitution.3132 3133 

pH
From 9.2 to 10.7 

Trade Name(s)
Sodium Diuril

Administration
Chlorothiazide sodium is administered intravenously by direct 
injection or infusion.3132 3133  It should not be administered intra-
muscularly or subcutaneously, and extravasation must be 
avoided.3132 3133 

Stability
Intact vials should be stored between 2 and 25°C3133  or between 
20 and 25°C at controlled room temperature;3132  specific product 
labeling should be consulted for details. Vials are intended for 
single dose only and unused portions of the reconstituted solu-
tion should be discarded. The manufacturers state that the 
solution should be used immediately after reconstitution.3132 
3133  However, the reconstituted solution has been stated to be 
stable for 24 hours.7 

Chlorothiazide sodium (APP) reconstituted with bacterio-
static water for injection, diluted in dextrose 5% to a chloro-
thiazide concentration of 10 mg/mL, and packaged as 10 mL 
in 15-mL polypropylene tubes (BD Biosciences) was physically 
compatible with less than 6% loss of chlorothiazide in 48 hours 
at 25°C in the dark.3568 

pH Effects
Chlorothiazide sodium appears to be stable at pH 7.5 to 9.5 in 
dextrose 5%.7  No loss of potency was noted over a 24-hour 
study period.7 

The solubility of chlorothiazide sodium is very pH sensitive.7  
Depending on concentration, precipitation occurs at approxi-
mately pH 7.4 and below.7  Additives that result in a final pH in 
this range should not be mixed.7  Chlorothiazide sodium is suffi-
ciently alkaline to raise the pH of unbuffered solutions such as 
dextrose, saline, and their combinations;7  however, if an acidic 
buffer is present, such as lactate or acetate buffers, the resultant 
pH may fall below pH 7.4, causing precipitation.7 

Chlorothiazide sodium possesses some alkalizing power.7  
Therefore, it should not be combined with drugs known to be 
unstable in alkaline media.7 

Syringes
Chlorothiazide (APP) 25 mg/mL (as the sodium salt) diluted in 
sterile water for injection was packaged as 0.5 mL in 1-mL poly-
propylene syringes (Monoject) sealed with luer-tip caps (Becton 
Dickinson) and stored at 2 to 8°C protected from light for 10 
days.3134  Neither changes in color or clarity nor appreciable 
changes in pH from baseline values occurred.3134  Samples exhib-
ited a loss of approximately 8% by 6 days.3134 
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Compatibility Information
Solution Compatibility

Chlorothiazide sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in half-strength Ringer’s injection AB MSD 2 g Physically compatible 3 C

Dextrose 5% in Ringer’s injection AB MSD 2 g Physically compatible 3 C

Dextrose 5% in half-strength Ringer’s injection, lactated AB MSD 2 g Physically compatible 3 C

Dextrose 2.5% in Ringer’s injection, lactated AB MSD 2 g Physically compatible 3 C

Dextrose 5% in Ringer’s injection, lactated AB MSD 2 g Physically compatible 3 C

Dextrose 10% in Ringer’s injection, lactated AB MSD 2 g Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.45% AB MSD 2 g Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.9% AB MSD 2 g Physically compatible 3 C

Dextrose 5% in sodium chloride 0.225% AB MSD 2 g Physically compatible 3 C



aShP iNJeCtaBle druG iNFormatioN Chlorothiazide Sodium 349

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium chloride 0.45% AB MSD 2 g Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% AB MSD 2 g Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% AB MSD 1 g Stable for 24 hr 7 C

Dextrose 10% in sodium chloride 0.9% AB MSD 2 g Physically compatible 3 C

Dextrose 2.5% AB MSD 2 g Physically compatible 3 C

Dextrose 5% AB MSD 1 g Stable for 24 hr 7 C

Dextrose 5% AB MSD 2 g Physically compatible 3 C

Dextrose 10% AB MSD 2 g Physically compatible 3 C

Ionosol B in dextrose 5% AB MSD 500 mg Physically incompatible 15 I

Ionosol B in dextrose 5% AB MSD 2 g Precipitate forms after 6 hr 7 I

Ionosol B in dextrose 5% AB MSD 2 g Haze or precipitate forms 
within 24 hr

3 I

Ionosol MB in dextrose 5% AB MSD 2 g Physically compatible 3 C

Ionosol T in dextrose 5% AB MSD 2 g Physically compatible 3 C

Normosol M in dextrose 5% AB MSD 2 g Precipitate forms after 6 hr 7 I

Normosol R in dextrose 5% AB MSD 2 g Precipitate forms after 6 hr 7 I

Ringer’s injection AB MSD 1 g Stable for 24 hr 7 C

Ringer’s injection AB MSD 2 g Physically compatible 3 C

Ringer’s injection, lactated AB MSD 1 g Stable for 24 hr 7 C

Ringer’s injection, lactated AB MSD 2 g Physically compatible 3 C

Sodium chloride 0.45% AB MSD 2 g Physically compatible 3 C

Sodium chloride 0.9% AB MSD 1 g Stable for 24 hr 7 C

Sodium chloride 0.9% AB MSD 2 g Physically compatible 3 C

Sodium lactate 1⁄6 M AB MSD 2 g Physically compatible 3 C

Additive Compatibility

Chlorothiazide sodium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g MSD 10 mg D5LR, D5R, D5S, D5W, 
D10W, LR, NS, R, SL

Precipitate forms within 4 hr at 25°C 294 I

Chlorpromazine HCl BP 200 mg BP 2 g D5W, NS Precipitates immediately 26 I

Furosemide HOS 1 g APP 10 g D5Wa Physically compatible with less than 10% 
loss of either drug for 96 hours at 25°C in 
the dark

3568 C

Hydralazine HCl BP 80 mg BP 2 g D5W, NS Yellow color with precipitate in 3 hr 26 I

Lidocaine HCl AST 2 g MSD 500 mg Physically compatible 24 C

Nafcillin sodium WY 500 mg MSD 500 mg Physically compatible 27 C

Polymyxin B sulfate BP 20 mg BP 2 g D5W Yellow color produced 26 I

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Prochlorperazine 
mesylate

BP 100 mg BP 2 g D5W Precipitates immediately 26 I

Prochlorperazine 
mesylate

BP 100 mg BP 2 g NS Haze develops over 3 hr 26 I

Promethazine HCl BP 100 mg BP 2 g D5W, NS Precipitates immediately 26 I

Ranitidine HCl GL 50 mg and 
2 g

5 g D5W Physically compatible. Ranitidine stable 
for 24 hr at 25°C. Chlorothiazide not 
tested

1515 C

a Tested in polypropylene containers.

Y-Site Injection Compatibility (1:1 Mixture)

Chlorothiazide sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Alprostadil BED 7.5 mcg/mLc ME 25 mg/mLb Visually compatible for 1 hr 2746 C

TPN #203a ME 28 mg/mL White precipitate forms immediately 1974 I

TPN #204a ME 28 mg/mL White precipitate forms immediately 1974 I

a Refer to Appendix for the composition of the parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

b Tested in either dextrose 5% or in sodium chloride 0.9%, but the report did not specify which solution.

c Tested in a 1:1 mixture of (1) dextrose 5% and dextrose 5% in sodium chloride 0.45% with and without potassium chloride 20 mEq/L and also in (2) dextrose 10% in sodium 
chloride 0.45% with and without potassium chloride 20 mEq/L.

Additive Compatibility (Cont.)

Selected Revisions July 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Chlorpromazine Hydrochloride
AHFS 28:16.08.24

Products
Chlorpromazine hydrochloride 25 mg/mL is available in 1- 
and 2-mL ampuls and vials. Each mL of solution also contains 
ascorbic acid 2 mg, sodium metabisulfite 1 mg, sodium sulfite 1 
mg, and sodium chloride 6 mg in water for injection.1(10/06) 

pH
From 3.4 to 5.4.1(10/06) 17 

Administration
Chlorpromazine hydrochloride may be administered slowly by 
deep intramuscular injection into the upper outer quadrant of the 
buttock. Dilution with sodium chloride 0.9% or procaine hydro-
chloride 2% (no longer commercially available in the US) has 
been recommended for intramuscular injection if local irritation 
is a problem. Subcutaneous injection is not recommended. The 
drug may be diluted to 1 mg/mL with sodium chloride 0.9% and 
administered by direct intravenous injection at a rate of 1 mg/
min to adults and 0.5 mg/min to children. For infusion, it may be 
diluted in 500 to 1000 mL of sodium chloride 0.9%.1(10/06) 4 

Stability
Intact containers should be stored at controlled room tempera-
ture. Freezing should be avoided. Protect the solution from light 
during storage or it may discolor. A slightly yellowed solution 
does not indicate potency loss. However, a markedly discolored 
solution should be discarded.1(10/06) 

pH Effects
The pH of maximum stability is 6.67  Oxidation of chlorprom-
azine hydrochloride occurs in alkaline media.4  The titration of 
chlorpromazine hydrochloride in sodium chloride 0.9% with 
alkali resulted in precipitation of chlorpromazine base at pH 6.7 
to 6.8.138  Precipitation may occur if chlorpromazine hydrochlo-
ride is admixed with alkaline drugs or solutions.

Light Effects
Chlorpromazine hydrochloride ampuls and vials should be 
protected from light during storage.1(10/06) 4  However, chlor-
promazine hydrochloride infusion solutions in polyvinyl chlo-
ride (PVC) bags exposed to light during administration lost less 
than 2% of the drug over a 6-hour administration period. Light 
protection of infusion sets during administration was found not 
to be necessary.2280 

Sorption
Chlorpromazine hydrochloride (May & Baker) 9 mg/L in sodium 
chloride 0.9% (Travenol) in PVC bags exhibited only about 5% 
sorption to the plastic bag during 1 week of storage at room 
temperature (15 to 20°C). However, when the solution was 
buffered from its initial pH of 5 to pH 7.4, approximately 86% of 
the drug was lost in 1 week due to sorption.536 

Chlorpromazine hydrochloride (May & Baker) 9 mg/L in 
sodium chloride 0.9% exhibited a cumulative 41% loss due to 
sorption during a 7-hour simulated infusion through an infu-
sion set (Travenol) consisting of a cellulose propionate burette 
chamber and 170 cm of PVC tubing. Both the burette chamber 
and the tubing contributed to the loss. The extent of sorption 
was found to be independent of concentration.606 

The drug also was tested as a simulated infusion over at 
least 1 hour by a syringe pump system. A glass syringe on a 
syringe pump was fitted with 20 cm of polyethylene tubing 
or 50 cm of Silastic tubing. A negligible amount of drug was 
lost with the polyethylene tubing, but a cumulative loss of 
79% occurred during the 1-hour infusion through the Silastic 
tubing.606 

A 25-mL aliquot of chlorpromazine hydrochloride 9 mg/L 
in sodium chloride 0.9% was stored in all-plastic syringes 
composed of polypropylene barrels and polyethylene plungers 
for 24 hours at room temperature in the dark. The solution did 
not exhibit any loss due to sorption.606 

In a continuation of this work, chlorpromazine hydrochlo-
ride (May & Baker) 90 mg/L in sodium chloride 0.9% in a glass 
bottle was delivered through a polyethylene administration set 
(Tridilset) over 8 hours at 15 to 20°C. The flow rate was set at 1 
mL/min. No appreciable loss due to sorption occurred.769  This 
finding is in contrast to a 41% loss using a conventional admin-
istration set.606 

Central Venous Catheter
Chlorpromazine hydrochloride (Elkins-Sinn) 2 mg/mL in 
dextrose 5% was found to be compatible with the ARROW-
g+ard Blue Plus (Arrow International) chlorhexidine-bearing 
triple-lumen central catheter. Essentially complete delivery of 
the drug was found with little or no drug loss occurring. Further-
more, chlorhexidine delivered from the catheter remained at 
trace amounts with no substantial increase due to the delivery 
of the drug through the catheter.2335 
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Compatibility Information
Solution Compatibility

Chlorpromazine HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in half-strength Ringer’s injection AB SKF 50 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection AB SKF 50 mg Physically compatible 3 C

Dextrose 2.5% in Ringer’s injection, lactated AB SKF 50 mg Physically compatible 3 C

Dextrose 5% in half-strength Ringer’s injection, lactated AB SKF 50 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection, lactated AB SKF 50 mg Physically compatible 3 C

Dextrose 10% in Ringer’s injection, lactated AB SKF 50 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.45% AB SKF 50 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.9% AB SKF 50 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.225% AB SKF 50 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.45% AB SKF 50 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% AB SKF 50 mg Physically compatible 3 C

Dextrose 10% in sodium chloride 0.9% AB SKF 50 mg Physically compatible 3 C

Dextrose 2.5% AB SKF 50 mg Physically compatible 3 C

Dextrose 5% AB SKF 50 mg Physically compatible 3 C

Dextrose 10% AB SKF 50 mg Physically compatible 3 C

Ionosol B in dextrose 5% AB SKF 50 mg Physically compatible 3 C

Ionosol MB in dextrose 5% AB SKF 50 mg Physically compatible 3 C

Ringer’s injection AB SKF 50 mg Physically compatible 3 C

Ringer’s injection, lactated AB SKF 50 mg Physically compatible 3 C

Sodium chloride 0.45% AB SKF 50 mg Physically compatible 3 C

Sodium chloride 0.9% AB SKF 50 mg Physically compatible 3 C

Sodium chloride 0.9% SKF 1 g Variable assay results over 30 
days at 23°C

1083 ?

Sodium lactate 1⁄6 M AB SKF 50 mg Physically compatible 3 C

Additive Compatibility

Chlorpromazine HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Aminophylline BP 1 g BP 200 mg D5W, NS Precipitates immediately 26 I

Amphotericin B 200 mg BP 200 mg D5W Precipitates immediately 26 I

Ampicillin sodium BP 2 g BP 200 mg D5W, NS Precipitates immediately 26 I

Ascorbic acid UP 500 mg SKF 250 mg D5W Physically compatible 15 C

Chloramphenicol sodium 
succinate

BP 4 g BP 200 mg D5W Precipitates immediately 26 I

Chloramphenicol sodium 
succinate

BP 4 g BP 200 mg NS Haze develops over 3 hr 26 I
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Chlorothiazide sodium BP 2 g BP 200 mg D5W, NS Precipitates immediately 26 I

Cloxacillin sodium BP 1 g BP 200 mg NS Haze forms over 3 hr 26 I

Ethacrynate sodium MSD 50 mg SKF 50 mg NS Little alteration of UV spectra within 8 
hr at room temperature

16 C

Floxacillin sodium BE 20 g ANT 5 g W Yellow precipitate forms immediately 1479 I

Furosemide HO 1 g ANT 5 g W Precipitates immediately 1479 I

Methohexital sodium BP 2 g BP 200 mg D5W, NS Precipitates immediately 26 I

Penicillin G potassium BP 10 million units BP 200 mg NS Haze develops over 3 hr 26 I

Penicillin G sodium BP 10 million units BP 200 mg NS Haze develops over 3 hr 26 I

Phenobarbital sodium BP 800 mg BP 200 mg D5W, NS Precipitates immediately 26 I

Theophylline 2 g 200 mg D5W Visually compatible. 7% chlorpromazine 
and no theophylline loss in 48 hr

1909 C

Drugs in Syringe Compatibility

Chlorpromazine HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Atropine sulfate 0.6 mg/1.5 mL SKF 50 mg/2 mL Physically compatible for at least 15 min 14 C

Atropine sulfate ST 0.4 mg/1 mL PO 50 mg/2 mL Physically compatible for at least 15 min 326 C

Benztropine mesylate MSD 2 mg/2 mL STS 50 mg/2 mL Visually compatible for 60 min 1784 C

Butorphanol tartrate BR 4 mg/2 mL MB 25 mg/1 mL Physically compatible for 30 min at room temperature 566 C

Dimenhydrinate HR 50 mg/1 mL PO 50 mg/2 mL Physically incompatible within 15 min 326 I

Dimenhydrinate 10 mg/1 mL 25 mg/1 mL Clear solution 2569 C

Diphenhydramine HCl PD 50 mg/1 mL PO 50 mg/2 mL Physically compatible for at least 15 min 326 C

Diphenhydramine HCl ES 100 mg/2 mL STS 50 mg/2 mL Visually compatible for 60 min 1784 C

Doxapram HCl RB 400 mg/20 mL 250 mg/5 mL Physically compatible with no doxapram loss in 24 hr 1177 C

Droperidol MN 2.5 mg/1 mL PO 50 mg/2 mL Physically compatible for at least 15 min 326 C

Fentanyl citrate MN 0.05 mg/1 mL PO 50 mg/2 mL Physically compatible for at least 15 min 326 C

Glycopyrrolate RB 0.2 mg/1 mL SKF 25 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Glycopyrrolate RB 0.2 mg/1 mL SKF 50 mg/2 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Glycopyrrolate RB 0.4 mg/2 mL SKF 25 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Heparin sodium 2500 units/1 mL 50 mg/2 mL Turbidity or precipitate forms within 5 min 1053 I

Hydromorphone HCl KN 4 mg/2 mL ES 25 mg/1 mL Physically compatible for 30 min 517 C

Hydroxyzine HCl PF 50 mg/1 mL PO 50 mg/2 mL Physically compatible for at least 15 min 326 C

Hydroxyzine HCl ES 100 mg/2 mL STS 50 mg/2 mL Visually compatible for 60 min 1784 C

Meperidine HCl WY 100 mg/1 mL SKF 50 mg/2 mL Physically compatible for at least 15 min 14 C

Meperidine HCl WI 50 mg/1 mL PO 50 mg/2 mL Physically compatible for at least 15 min 326 C

Additive Compatibility (Cont.)



354 CHLORPROMAzINE HyDROCHLORIDE ASHP INJECTABLE DRUG INFORMATION

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Metoclopramide HCl NO 10 mg/2 mL MB 25 mg/1 mL Physically compatible for 15 min at room temperature 565 C

Midazolam HCl RC 5 mg/1 mL SKF 50 mg/2 mL Physically compatible for 4 hr at 25°C 1145 C

Morphine sulfate WY 15 mg/1 mL SKF 50 mg/2 mL Physically compatible for at least 15 min 14 C

Morphine sulfate ST 15 mg/1 mL PO 50 mg/2 mL Physically compatible for at least 15 min 326 C

Pantoprazole sodium a 4 mg/1 mL 25 mg/1 mL Precipitates immediately 2574 I

Pentazocine lactate WI 30 mg/1 mL SKF 50 mg/2 mL Physically compatible for at least 15 min 14 C

Pentazocine lactate WI 30 mg/1 mL PO 50 mg/2 mL Physically compatible for at least 15 min 326 C

Pentobarbital sodium WY 100 mg/2 mL SKF 50 mg/2 mL Precipitate forms within 15 min 14 I

Pentobarbital sodium AB 500 mg/10 mL SKF 50 mg/2 mL Physically incompatible 55 I

Pentobarbital sodium AB 50 mg/1 mL PO 50 mg/2 mL Physically incompatible within 15 min 326 I

Prochlorperazine 
edisylate

SKF SKF 50 mg/2 mL Physically compatible for at least 15 min 14 C

Prochlorperazine 
edisylate

PO 5 mg/1 mL PO 50 mg/2 mL Physically compatible for at least 15 min 326 C

Promethazine HCl PO 50 mg/2 mL PO 50 mg/2 mL Physically compatible for at least 15 min 326 C

Ranitidine HCl GL 50 mg/2 mL RP 25 mg/1 mL Physically compatible for 1 hr at 25°C 978 C

Ranitidine HCl GL 50 mg/5 mL RP 25 mg Gas formation 1151 I

Scopolamine HBr 0.6 mg/1.5 mL SKF 50 mg/2 mL Physically compatible for at least 15 min 14 C

Scopolamine HBr ST 0.4 mg/1 mL PO 50 mg/2 mL Physically compatible for at least 15 min 326 C

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Chlorpromazine HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL BA 2 mg/mLb Measured turbidity increased immediately 2840, 2844 I

Allopurinol sodium BW 3 mg/mLb RU 2 mg/mLb White precipitate forms immediately 1686 I

Amifostine USB 10 mg/mLa SCN 2 mg/mLa Subvisible haze forms immediately 1845 I

Amsacrine NCI 1 mg/mLa ES 2 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

Aztreonam SQ 40 mg/mLa SCN 2 mg/mLa Dense white turbidity forms immediately 1758 I

Bivalirudin TMC 5 mg/mLa ES 2 mg/mLa Gross white precipitate forms immediately 2373 I

Cangrelor tetrasodium TMC 1 mg/mLb 2 mg/mLb Gross white turbid precipitation forms immediately 3243 I

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa SCN 2 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cladribine ORT 0.015b  and 0.5c  
mg/mL

SCN 2 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Cloxacillin sodium SMX 100 mg/mL SZ 25 mg/mL Precipitates immediately 3245 I

Dexmedetomidine HCl AB 4 mcg/mLb ES 2 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Docetaxel RPR 0.9 mg/mLa SCN 2 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Doxorubicin HCl  
liposomal

SEQ 0.4 mg/mLa ES 2 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Etoposide phosphate BR 5 mg/mLa ES 2 mg/mLa Cloudy solution forms immediately with particu-
lates in 4 hr

2218 I

Famotidine ME 2 mg/mLb 2 mg/mLa Visually compatible for 4 hr at 22°C 1936 C

Fenoldopam mesylate AB 80 mcg/mLb ES 2 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Filgrastim AMG 30 mcg/mLa RU 2 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fluconazole RR 2 mg/mL ES 25 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Fludarabine phosphate BX 1 mg/mLa ES 2 mg/mLa Initial light haze intensifies within 30 min 1439 I

Furosemide HMR 2.6 mg/mLa RPR 0.13 mg/mLa Precipitate forms immediately 2244 I

Gemcitabine HCl LI 10 mg/mLb ES 2 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa SCN 2 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Heparin sodium UP 1000 units/Ld SKF 25 mg/mL Physically compatible for 4 hr at room temperature 534 C

Heparin sodium NOV 29.2 units/mLa RPR 0.13 mg/mLa Visually compatible for 150 min 2244 C

Hetastarch in lactated 
electrolyte

AB 6% ES 2 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydrocortisone sodium 
succinate

UP 10 mg/Ld SKF 25 mg/mL Physically compatible for 4 hr at room temperature 534 C

Linezolid PHU 2 mg/mL ES 2 mg/mLa Measured haze level increases immediately 2264 I

Linezolid PHU, 
HOS

2 mg/mL Stated to be physically incompatible 3183, 3184 I

Melphalan HCl BW 0.1 mg/mLb ES 2 mg/mLb Large increase in measured turbidity occurs within 
1 hr and grows over 3 hr

1557 I

Ondansetron HCl GL 1 mg/mLb ES 2 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Oxaliplatin SS 0.5 mg/mLa ES 2 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Paclitaxel NCI 1.2 mg/mLa ES 2 mg/mLa Normal inherent haze from paclitaxel decreases 
immediately

1556 I

Pemetrexed disodium LI 20 mg/mLb ES 2 mg/mLa Cloudy precipitate forms immediately 2564 I

Piperacillin sodium–tazo-
bactam sodium

LEe 40 mg/mLa h RU 2 mg/mLa Heavy white turbidity forms immediately. White 
precipitate forms in 4 hr

1688 I

Potassium chloride AB 40 mEq/Ld SKF 25 mg/mL Physically compatible for 4 hr at room temperature 534 C

Potassium chloride BRN 0.625 mEq/mLa RPR 0.13 mg/mLa Visually compatible for 150 min 2244 C

Propofol ZENi 10 mg/mL SCN 2 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Remifentanil HCl GW 0.025 mg/mLb SCN 2 mg/mLa Slight haze forms in 1 hr 2075 I

Remifentanil HCl GW 0.25 mg/mLb SCN 2 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb ES 2 mg/mLb Slight haze forms immediately 1436 I

Teniposide BR 0.1 mg/mLa SCN 2 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMf 1 mg/mLa SCN 2 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Tigecycline WY 1 mg/mLb 1 mg/mLb Precipitates immediately 2714 I

TNA #218 to #226g SCN 2 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Additional Compatibility Information
Hydroxyzine and Meperidine
Chlorpromazine hydrochloride (Elkins-Sinn) 6.25 mg/mL, 
hydroxyzine hydrochloride (Pfizer) 12.5 mg/mL, and meper-
idine hydrochloride (Winthrop) 25 mg/mL, in both glass and 
plastic syringes, have been reported to be physically compat-
ible and chemically stable for at least 1 year at 4 and 25°C when 
protected from light.989 

Meperidine and Promethazine
Chlorpromazine hydrochloride, meperidine hydrochloride, and 
promethazine hydrochloride combined as an extemporaneous 

mixture for preoperative sedation, developed a brownish-yellow 
color after 2 weeks of storage with protection from light. The 
discoloration was attributed to the metacresol preservative 
content of the meperidine hydrochloride product used. Use of 
meperidine hydrochloride which contains a different preserva-
tive resulted in a solution that remained clear and colorless for 
at least 3 months when protected from light.1148 

Chlorocresol
Chlorpromazine hydrochloride is incompatible with chlorocresol 
preservative.467 468 

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

TPN #212 to #215g SCN 2 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Vinorelbine tartrate BW 1 mg/mLb RU 2 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

d Tested in dextrose 5% in Ringer’s injection, dextrose 5% in Ringer’s injection, lactated, dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

e Test performed using the formulation WITHOUT edetate disodium.

f Lyophilized formulation tested.

g Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

h Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

i Test performed using the formulation WITH edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Selected Revisions January 31, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Cidofovir
AHFS 8:18.32

Products
Cidofovir is available in single-use (unpreserved) 5-mL  
vials.2924 2925 Each mL contains cidofovir 75 mg with sodium 
hydroxide and/or hydrochloric acid to adjust pH.2924 2925 The 
drug must be diluted in 100 mL of sodium chloride 0.9% prior 
to administration.2924 2925 

Take appropriate safety precautions for handling mutagenic 
substances in accordance with current guidelines and manu-
facturers’ safe handling guidance.2924 2925 If cidofovir solution 
contacts skin or mucosa, wash the affected area immediately 
with soap and water.2924 2925 

Partially used vials, diluted solutions, and materials used in 
admixture preparation and administration should be sealed in 
leak- and puncture-proof containers and incinerated at high 
temperature.2924 2925 

pH
Cidofovir has a pH adjusted to 7.42924 or from 7.1 to 7.7.2925 

The pH values of cidofovir admixtures in three infusion solu-
tions were:1963 

Solution Concentration pH

Dextrose 5% in sodium 
chloride 0.45%

0.085 and 3.51 mg/mL 6.7 to 7

Dextrose 5% 0.21 and 8.12 mg/mL 7.2 to 7.6

Sodium chloride 0.9% 0.21 and 8.12 mg/mL 7.1 to 7.5

Osmolality
Cidofovir is hypertonic and is diluted for administration.2924 The 
osmolalities of cidofovir admixtures in three infusion solutions 
were:1963 

    Osmolality

Solution Concentration (mOsm/kg)

Dextrose 5% in sodium 
chloride 0.45%

0.085 and 3.51 mg/mL 382 and 392

Dextrose 5% 0.21 and 8.12 mg/mL 241 and 286

Sodium chloride 0.9% 0.21 and 8.12 mg/mL 275 and 315

Trade Name(s)
Vistide

Administration
Cidofovir is administered by intravenous infusion in 100 mL of 
sodium chloride 0.9% at a constant rate over one hour.2924 2925 Use  
of an infusion pump is recommended for administration.2924 2925  
Shorter periods must not be used.2924 2925 Patients must be 
hydrated with at least 1 L of intravenous sodium chloride 0.9% 
infused over 1 to 2 hours immediately prior to each cidofovir 
infusion.2924 2925 In patients who can tolerate additional hydra-
tion, a second liter of intravenous sodium chloride 0.9% should 
be infused over 1 to 3 hours, either at the start of the cidofovir 
infusion or immediately afterwards.2924 2925 Patients must also be 
treated with oral probenecid with each infusion of cidofovir.2924 
2925 

Intraocular administration of cidofovir is contraindi-
cated.2924 2925 

Stability
Cidofovir should be stored at controlled room temperature.2924 
2925 If any particulate matter or discoloration is present, the 
vial should be discarded.2924 2925 The manufacturer states that, 
diluted in 100 mL of sodium chloride 0.9% for administration, 
cidofovir should be used within 24 hours of preparation.2924 2925  
Admixtures not used immediately should be stored under 
refrigeration at 2 to 8°C but should still be used within 24 
hours of preparation; refrigeration or freezing should not be 
used to extend beyond the 24-hour limit.2924 2925 Refrigerated 
admixtures should be allowed to come to room temperature 
prior to use.2924 2925 

Syringes
Cidofovir 6.25 mg/mL in sodium chloride 0.9% packaged in 
polypropylene syringes (Becton Dickinson) has been reported to 
be stable by HPLC analysis for 150 days at room and refrigera-
tion temperatures.2607 

Sorption
Cidofovir is stated to be compatible with glass, PVC, and ethylene/
propylene copolymer infusion solution containers.2924 2925 

DOI: 10.37573/9781585286850.087
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Selected Revisions April 20, 2015. © Copyright, October 1998. 
American Society of Health- System Pharmacists, Inc.

Compatibility Information
Solution Compatibility

Cidofovir

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium 
chloride 0.45%

ABa, BAa, MGb GIL 85 mg and 3.51 g Physically compatible with no increase in subvisual 
particulates in 24 hr at 4 and 30°C

1963 C

Dextrose 5% ABa, BAa, MGb GIL 210 mg and 8.12 g Physically compatible with no increase in subvisual 
particulates and no loss by HPLC in 24 hr at 4 and 30°C

1963 C

Sodium chloride 0.9% ABa, BAa, MGb GIL 210 mg and 8.12 g Physically compatible with no increase in subvisual 
particulates and no loss by HPLC in 24 hr at 4 and 30°C

1963 C

Sodium chloride 0.9% ABa, BAa, MGb GIL 200 mg and 8.1 g Physically compatible with no increase in subvisual 
particulates and no loss by HPLC in 5 days at 4 and −20°C

2076 C

a Tested in PVC containers.

b Tested in polyolefin containers.
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Ciprofloxacin
AHFS 8:12.18

Products
Ciprofloxacin is available as a premixed, ready-to-use solution in 
100- and 200-mL polyvinyl chloride (PVC) containers. Each mL 
contains 2 mg of ciprofloxacin with dextrose 5%, lactic acid as a 
solubilizer, and hydrochloric acid to adjust the pH.1(10/08) 

pH
From 3.5 to 4.6.1(10/08) 17 

Trade Name(s)
Cipro I.V.

Administration
Ciprofloxacin is administered at a concentration of 1 to 2 mg/mL 
by intravenous infusion into a large vein slowly over 60 minutes. 
When given intermittently through a Y-site, the primary solu-
tion should be discontinued temporarily.1(10/08) 4 

Stability
Ciprofloxacin is a clear, colorless to slightly yellow solution. It 
should be stored between 5 and 25°C and protected from light 
and freezing.1(10/08) 4 

pH Effects
Ciprofloxacin in aqueous solution is stated to be stable for up 
to 14 days at room temperature in the pH range of 1.5 to 7.5.4  
However, Teraoka et al. reported substantial loss of ciproflox-
acin content in admixtures with a pH over 6.1924 

Light Effects
Ciprofloxacin undergoes slow degradation when exposed to 
natural daylight. Exposure to mixed natural daylight and fluo-
rescent light resulted in about 2% loss after 12 hours of expo-
sure and about 9% loss after about 96 hours of exposure.2399 

Central Venous Catheter
Ciprofloxacin (Bayer) 1 mg/mL in dextrose 5% was found to 
be compatible with the ARROWg+ard Blue Plus (Arrow Inter-
national) chlorhexidine-bearing triple-lumen central catheter. 
Essentially complete delivery of the drug was found with little 
or no drug loss occurring. Furthermore, chlorhexidine delivered 
from the catheter remained at trace amounts with no substan-
tial increase due to the delivery of the drug through the cath-
eter.2335 

Compatibility Information
Solution Compatibility

Ciprofloxacin

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium 
chloride 0.225%

MI 0.5 to 2 g Stable for 14 days at 5 and 25°C 888 C

Dextrose 5% in sodium 
chloride 0.45%

MI 0.5 to 2 g Stable for 14 days at 5 and 25°C 888 C

Dextrose 5% ABa MI 1.5 g Visually compatible with no loss in 48 hr at 25°C under fluorescent light 1541 C

Dextrose 5% a BAY 800 mg Visually compatible with no significant loss in 6 hr at 22°C exposed to light 1698 C

Dextrose 5% MI 0.5 to 2 g Stable for 14 days at 5 and 25°C 888 C

Dextrose 5% BAa MI 2.86 g Visually compatible with no loss in 90 days at room temperature and 5°C 1891 C

Dextrose 10% MI 0.5 to 2 g Stable for 14 days at 5 and 25°C 888 C

Ringer’s injection MI 0.5 to 1 g Stable for 14 days at 5 and 25°C 888 C

Ringer’s injection, lactated MI 0.5 to 2 g Stable for 14 days at 5 and 25°C 888 C

Sodium chloride 0.9% ABa MI 1.5 g Visually compatible with no loss in 48 hr at 25°C under fluorescent light 1541 C

Sodium chloride 0.9% a BAY 800 mg Visually compatible with no significant loss in 6 hr at 22°C exposed to light 1698 C

Sodium chloride 0.9% MI 0.5 to 2 g Stable for 14 days at 5 and 25°C 888 C

Sodium chloride 0.9% BAa MI 2.86 g Visually compatible with no loss in 90 days at room temperature and 5°C 1891 C

Sodium chloride 0.9% AB BAY 2 g Visually compatible with no loss in 24 hr at 25°C 1934 C

a Tested in PVC containers.

DOI: 10.37573/9781585286850.088
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Additive Compatibility

Ciprofloxacin

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 4.1 g MI 1.6 g D5W, NS Visually compatible and both stable for 48 hr at 
25°C under fluorescent light

1541 C

Amikacin sulfate APC 4.9 g BAY 2 g D5W Visually compatible with no loss of ciprofloxacin 
in 24 hr at 22°C under fluorescent light. Amik-
acin not tested

2413 C

Aminophylline LY 2 g MI 1.6 g D5W, NS Precipitate forms in 4 hr at 4 and 25°C 1541 I

Aminophylline Physically incompatible with loss of ciprofloxacin 
reported due to pH over 6.0

1924 I

Amoxicillin sodium 10 g 2 g a Precipitates immediately 1473 I

Amoxicillin sodium–
clavulanate potassium

10d  g 2 g a Precipitates immediately 1473 I

Amphotericin B 100 mg MI 2 g D5W Physically incompatible 888 I

Amphotericin B APC 100 mg BAY 2 g D5W Precipitates immediately 2413 I

Ampicillin sodium–
sulbactam sodium

20e  g MI 2 g D5W Physically incompatible 888 I

Ampicillin sodium–
sulbactam sodium

RR 20e  g BAY 2 g D5W Precipitates immediately 2413 I

Atracurium besylate GW 2 g BAY 1.6 g D5W Visually compatible with no loss of ciprofloxacin 
in 24 hr at 22°C under fluorescent light. Atracu-
rium not tested

2413 C

Azithromycin Physically incompatible with loss of ciprofloxacin 
reported due to pH over 6.0

1924 I

Aztreonam SQ 39.7 g BAY 1.6 g D5W Visually compatible with no loss of ciprofloxacin 
in 24 hr at 22°C under fluorescent light. Aztre-
onam not tested

2413 C

Ceftazidime 20 g MI 2 g D5W Physically incompatible 888 I

Ceftazidime SKB 19.8 g BAY 2 g D5W Visually compatible but pH changed by more 
than 1 unit

2413 ?

Cefuroxime sodium 30 g MI 2 g D5W Physically incompatible 888 I

Cefuroxime sodium GW 30 g BAY 2 g D5W Visually compatible for 6 hr, but small particles 
appeared by 24 hr at about 22°C

2413 I

Clindamycin phos-
phate

LY 7.1 g MI 1.6 g D5W, NS Precipitate forms immediately 1541 I

Cyclosporine SZ 500 mg BAY 2 g NS Visually compatible with 8% ciprofloxacin loss in 
24 hr at 25°C. Cyclosporine not tested

1934 C

Dobutamine HCl LI 2 g BAY 1.7 g D5W Visually compatible with no loss of ciprofloxacin 
in 24 hr at 22°C under fluorescent light. Dobuta-
mine not tested

2413 C

Dopamine HCl 400 mg MI 2 g NS Compatible for 24 hr at 25°C 888 C

Dopamine HCl 1.04 g MI 2 g NS Compatible for 24 hr at 25°C 888 C

Floxacillin sodium 10 g 2 g a Precipitates immediately 1473 I

Fluconazole RR 1 g BAY 1 g Visually compatible with no loss of ciprofloxacin 
in 24 hr at 22°C under fluorescent light. Fluco-
nazole not tested

2413 C
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Fluorouracil Physically incompatible with loss of ciprofloxacin 
reported due to pH over 6.0

1924 I

Gentamicin sulfate LY 1 g MI 1.6 g D5W, NS Visually compatible and both drugs stable for 
48 hr at 25°C under fluorescent light and 4°C in 
the dark

1541 C

Gentamicin sulfate SC 10 g BAY 2 g NS Visually compatible. Little ciprofloxacin loss in 24 
hr at 25°C. Gentamicin not tested

1934 C

Gentamicin sulfate SC 1.6 g BAY 2 g D5W Visually compatible with no loss of ciprofloxacin 
in 24 hr at 22°C under fluorescent light. Genta-
micin not tested

2413 C

Heparin sodium CP 10,000, 
100,000, 
1 million 
units

BAY 2 g NS White precipitate forms immediately 1934 I

Heparin sodium 4100 units MI 2 g NS Physically incompatible 888 I

Heparin sodium 8300 units MI 2 g NS Physically incompatible 888 I

Lidocaine HCl 1 g MI 2 g NS Compatible for 24 hr at 25°C 888 C

Lidocaine HCl 1.5 g MI 2 g NS Compatible for 24 hr at 25°C 888 C

Linezolid PHU 2 g BAY 4 g b Physically compatible with little or no loss of 
either drug in 7 days at 23°C protected from 
light. Refrigeration results in precipitation after 
1 day

2334 C

Meropenem ASZ 10 g SZ 1 g f White precipitate forms 3107 I

Metronidazole 5 g 2 g No loss of either drug in 4 hr at 24°C 1346 C

Metronidazole SE 4.2 g MI 1.6 g Visually compatible. Both drugs stable for 48 hr 
at 25°C in light and 4°C in dark

1541 C

Metronidazole RPR 2.5 g 1 g Under 3% metronidazole loss in 24 hr at 25°C in 
light or dark. Ciprofloxacin not tested

2361 C

Metronidazole SCS 2.5 g BAY 1 g Visually compatible. No ciprofloxacin loss in 24 
hr at 22°C in light. Metronidazole not tested

2413 C

Midazolam HCl RC 200 mg BAY 2 g D5W Visually compatible. No ciprofloxacin loss in 24 
hr at 22°C in light. Midazolam not tested

2413 C

Norepinephrine bitar-
trate

SW 64 mg BAY 2 g D5W Visually compatible. No ciprofloxacin loss in 24 
hr at 22°C in light. Norepinephrine not tested

2413 C

Pancuronium bromide OR 200 mg BAY 1.6 g D5W Visually compatible with no loss of ciprofloxacin 
in 24 hr at 22°C under fluorescent light. Pancuro-
nium not tested

2413 C

Potassium chloride AB 40 mEq BAY 2 g NS Visually compatible with little or no ciprofloxacin 
loss in 24 hr at 25°C

1934 C

Potassium chloride 40 mEq MI 2 g NS Compatible for 24 hr at 25°C 888 C

Potassium chloride LY 2.9 g BAY 2 g D5W Visually compatible with no loss of ciprofloxacin 
in 24 hr at 22°C under fluorescent light. Potas-
sium chloride not tested

2413 C

Potassium phosphates 60 mg 2 g D5W Precipitation occurs 671 I

Ranitidine HCl GL 500 mg 
and 1 g

BAY 2 g NS Visually compatible. Little ciprofloxacin loss in 24 
hr at 25°C. Ranitidine not tested

1934 C

Sodium bicarbonate c MI 2 g D5W Physically incompatible 888 I

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Sodium bicarbonate AST 4 g BAY 2 g D5W Precipitates immediately 2413 I

Tobramycin sulfate LI 1 g MI 1.6 g D5W, NS Visually compatible and both drugs stable for 
48 hr at 25°C under fluorescent light and 4°C in 
the dark

1541 C

Tobramycin sulfate LI 1.6 g BAY 2 g D5W Visually compatible with no loss of ciprofloxacin 
in 24 hr at 22°C under fluorescent light. Tobra-
mycin not tested

2413 C

Vecuronium bromide OR 200 mg BAY 1.6 g D5W Visually compatible with no loss of ciprofloxacin 
in 24 hr at 22°C under fluorescent light. Vecuro-
nium not tested

2413 C

a Drug added to ciprofloxacin solution.

b Admixed in the linezolid infusion container.

c Final sodium bicarbonate concentration not specified.

d Amoxicillin sodium component. Amoxicillin sodium in a 5:1 fixed-ratio concentration with clavulanic acid.

e Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

f Tested in glass containers.

Drugs in Syringe Compatibility

Ciprofloxacin

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Pantoprazole sodium a 4 mg/1 mL 2 mg/1 mL Precipitates immediately 2574 I

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Ciprofloxacin

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amifostine USB 10 mg/mLa MI 1 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Amino acids, dextrose AB AA 5%, D 25% MI 2 mg/mLa Visually compatible for 2 hr at 25°C 1628 C

Aminophylline AB 2 mg/mLa b MI 2 mg/mLa b Fine white crystals form in 20 min in D5W and 2 min in NS 1655 I

Amiodarone HCl WY 6 mg/mLa BAY 2 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Ampicillin sodium–
sulbactam sodium

3 gc l 400 mgc White crystals form immediately when administered 
sequentially through a Y-site into running D5S

1887 I

Anidulafungin VIC 0.5 mg/mLa AB 2 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Azithromycin PF 2 mg/mLb BAY 2 mg/mLd e Amber microcrystals found 2368 I

Aztreonam SQ 20 mg/mLa b MI 1 mg/mLa Physically compatible for 24 hr at 22°C 1189 C

Aztreonam SQ 40 mg/mLa MI 1 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa BAY 2 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Blinatumomab AMG 0.125 and 
0.375 mcg/mLb 

FRK 2 mg/mL Persistent particulate formation 3405, 
3417 

I

Calcium gluconate LY 10% MI 2 mg/mLa Visually compatible for 2 hr at 25°C 1628 C

Cangrelor tetraso-
dium

TMC 1 mg/mLb 1 mg/mLb Measured haze increases immediately 3243 I

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Caspofungin acetate ME 0.7 mg/mLb HOS 2 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Caspofungin acetate ME 0.5 mg/mLb BAY 2 mg/mL Physically compatible over 60 min 2766 C

Ceftaroline fosamil FOR 2.22 mg/mLa b k BED 2 mg/mLa b k Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime SKF 20 mg/mLa b MI 1 mg/mLa Physically compatible for 24 hr at 22°C 1189 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLn o HOS 2 mg/mLn Physically compatible for 2 hr 3262 C

Cisatracurium besylate GW 0.1, 2, 5 mg/
mLa 

BAY 1 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Clarithromycin AB 4 mg/mLa BAY 2 mg/mLa Visually compatible for 72 hr at both 30 and 17°C 2174 C

Cloxacillin sodium SMX 100 mg/mL OMm 2 mg/mL Large particles form immediately 3245 I

Defibrotide sodium JAZ 8 mg/mLb FRK 2 mg/mL Visually compatible for 4 hr at room temperature 3149 C

Dexamethasone 
sodium phosphate

LY 4 mg/mL MI 2 mg/mLa b Cloudiness rapidly dissipates. White crystals form in 1 hr at 
24°C

1655 I

Dexmedetomidine HCl AB 4 mcg/mLb BAY 1 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Digoxin ES 0.25 mg/mL MI 2 mg/mLa b Visually compatible for 24 hr at 24°C 1655 C

Digoxin BW 0.25 mg/mL BAY 2 mg/mLb Visually compatible with no ciprofloxacin loss in 15 min. 
Digoxin not tested

1934 C

Diltiazem HCl MMD 5 mg/mL MI 2 and 10 
mg/mLb 

Visually compatible 1807 C

Dimenhydrinate 10 mg/mL 2 mg/mL Clear solution 2569 C

Diphenhydramine HCl ES 50 mg/mL MI 2 mg/mLa b Visually compatible for 24 hr at 24°C 1655 C

Dobutamine HCl LI 250 mcg/mLa b MI 2 mg/mLa b Visually compatible for 24 hr at 24°C 1655 C

Docetaxel RPR 0.9 mg/mLa BAY 1 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Dopamine HCl AB 1.6 mg/mLa b MI 2 mg/mLa b Visually compatible for 24 hr at 24°C 1655 C

Doripenem JJ 5 mg/mLa b BED 2 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa BAY 1 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Eravacycline dihydro-
chloride

TET 0.6 mg/mLb CLA 2 mg/mLr Physically compatible for 2 hr at room temperature 3532 C

Esmolol HCl MYL 10 mg/mL SZ 2 mg/mL Physically incompatible 3533 I

Etoposide phosphate BR 5 mg/mLa BAY 1 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Fat emulsion, intra-
venous

OTS 20%q BAY 2 mg/mLj Coarsening of particle diameter observed immediately after 
preparation

3452 I

Fenoldopam mesylate AB 80 mcg/mLb BAY 2 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Furosemide AB 10 mg/mL MI 2 mg/mLa b Precipitates immediately 1655 I

Furosemide DMX 5 mg/mL BAY 2 mg/mLb White precipitate forms immediately 1934 I

Gallium nitrate FUJ 1 mg/mLb MI 2 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Gemcitabine HCl LI 10 mg/mLb BAY 1 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Gentamicin sulfate LY 1.6 mg/mLa b MI 2 mg/mLa b Visually compatible for 24 hr at 24°C 1655 C

Granisetron HCl SKB 0.05 mg/mLa MI 1 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Heparin sodium 10 units/mL 2 mg/mL Turbidity forms rapidly with subsequent white precipitate 1483 I

Heparin sodium LY 100 units/mLa b MI 2 mg/mLa b Crystals form immediately 1655 I

Heparin sodium CP 10, 100, 1000 
units/mLb 

BAY 2 mg/mLb White precipitate forms immediately 1934 I

Hetastarch in lactated 
electrolyte

AB 6% BAY 2 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydrocortisone 
sodium succinate

UP 50 mg/mL MI 2 mg/mLa b Transient cloudiness rapidly dissipates. Crystals form in 1 hr 
at 24°C

1655 I

Hydroxyethyl starch 
130/0.4 in sodium 
chloride 0.9%

FRK 6% AB 0.5, 1, 2 mg/
mLa 

Visually compatible for 24 hr at room temperature 2770 C

Hydroxyzine HCl ES 50 mg/mL MI 2 mg/mLa b Visually compatible for 24 hr at 24°C 1655 C

Isavuconazonium 
sulfate

ASP 1.5 mg/mLn HOS 2 mg/mLn Physically compatible for 2 hr 3263 C

Labetalol HCl HOS 5 mg/mL SZ 2 mg/mL Physically compatible for 1 hr at 23°C 3533 C

Letermovir ME Physically incompatible 3398 I

Lidocaine HCl AB 4a  and 20 mg/
mL

MI 2 mg/mLa b Visually compatible for 24 hr at 24°C 1655 C

Linezolid PHU 2 mg/mL BAY 1 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.33 mg/mLb BAY 2 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Magnesium sulfate AB 4 mEq/mL MI 2 mg/mLa b Precipitate forms in 4 hr in D5W and 1 hr in NS at 24°C 1655 I

Magnesium sulfate LY 50% MI 2 mg/mLa Visually compatible for 2 hr at 25°C 1628 C

Meropenem 50 mg/mL SZm 2 mg/mL Crystallization occurred within 4 hr 3538 I

Meropenem–vabor-
bactam

TMC 8 mg/mLb p HOS 2 mg/mLb Precipitation and increase in measured turbidity within 30 
min. pH increased by >3 units within 3 hr

3380, 
3382 

I

Methylprednisolone 
sodium succinate

UP 62.5 mg/mL MI 2 mg/mLa b Transient cloudiness rapidly dissipates. Crystals form in 2 hr 
at 24°C

1655 I

Metoclopramide HCl DU 5 mg/mL MI 2 mg/mLa b Visually compatible for 24 hr at 24°C 1655 C

Metoclopramide HCl 5 mg/mL BAY 2 mg/mLb Visually compatible. No ciprofloxacin loss in 15 min. Meto-
clopramide not tested

1934 C

Metoprolol tartrate HOS 0.4 mg/mLb SZ 2 mg/mL Physically compatible for 1 hr at 23°C 3533 C

Midazolam HCl RC 5 mg/mL BAY 2 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Milrinone lactate SS 0.2 mg/mLa BAY 2 mg/mL Visually compatible for 4 hr at 25°C 2381 C

Oritavancin diphos-
phate

TAR 0.8, 1.2, and 2 
mg/mLa 

HOSm 2 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Pemetrexed disodium LI 20 mg/mLb BAY 2 mg/mLa Slight color darkening occurs over 4 hr 2564 I

Phenytoin sodium PD 50 mg/mL MI 2 mg/mLa b Immediate crystal formation 1655 I

Plazomicin sulfate ACH 24 mg/mLn CLA 2 mg/mLn Physically compatible for 1 hr at 20 to 25°C 3432 C

Posaconazole ME 18 mg/mL 2 mg/mLn Physically compatible 2911, 
2912 

C

Potassium acetate LY 2 mEq/mL MI 2 mg/mLa Visually compatible for 2 hr at 25°C 1628 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Potassium chloride LY 0.04 mEq/mL MI 2 mg/mLa b Visually compatible for 24 hr at 24°C 1655 C

Potassium chloride AMR 2 mEq/mL MI 2 mg/mLa Visually compatible for 2 hr at 25°C 1628 C

Promethazine HCl ES 25 mg/mL MI 2 mg/mLa b Visually compatible for 24 hr at 24°C 1655 C

Quinupristin–dalfo-
pristin

PF 2 mg/mLa h 1 mg/mLa Physically compatible 3229 C

Ranitidine HCl GL 0.5 mg/mLa b MI 2 mg/mLa b Visually compatible for 24 hr at 24°C 1655 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

BAY 1 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sodium bicarbonate AB 1 mEq/mL MI 2 mg/mLa Visually compatible for 24 hr at 24°C 1655 C

Sodium bicarbonate AB 1 mEq/mL MI 2 mg/mLb Very fine crystals form in 20 min in NS 1655 I

Sodium bicarbonate AB 1 mEq/mL MI 2 mg/mLa Physically compatible for 4 hr at 23°C 1869 C

Sodium bicarbonate AB 0.1 mEq/mLa MI 2 mg/mLa Subvisible haze forms immediately. Crystalline precipitate in 
4 hr at 23°C

1869 I

Sodium bicarbonate AB 1 and 0.75a  
mEq/mL

BAY 1 and 2 mg/
mLa 

Physically compatible for 4 hr at 23°C 2065 C

Sodium bicarbonate AB 1 and 0.75b  
mEq/mL

BAY 1 mg/mLb Physically compatible for 4 hr at 23°C 2065 C

Sodium bicarbonate AB 1 and 0.75b  
mEq/mL

BAY 2 mg/mLb Particles form immediately, becoming more numerous over 
4 hr at 23°C

2065 I

Sodium bicarbonate AB 0.5, 0.25, 0.1 
mEq/mLa 

BAY 1 and 2 mg/
mLa 

Particles form immediately, becoming more numerous over 
4 hr at 23°C

2065 I

Sodium bicarbonate AB 0.5, 0.25, 0.1 
mEq/mLb 

BAY 1 mg/mLb Particles form immediately, becoming more numerous over 
4 hr at 23°C

2065 I

Sodium bicarbonate AB 0.5, 0.25, 0.1 
mEq/mLb 

BAY 2 mg/mLb Precipitate forms immediately 2065 I

Sodium chloride AMR 4 mEq/mL MI 2 mg/mLa Visually compatible for 2 hr at 25°C 1628 C

Sodium phosphates AB 3 mmol/mL BAY 2 mg/mLa Microcrystals form in 1 hr at 23°C 1972 I

Sodium phosphates AB 3 mmol/mL BAY 2 mg/mLf White crystalline precipitate forms immediately 1971, 
1972 

I

Tacrolimus FUJ 1 mg/mLb MI 1 mg/mLa Visually compatible for 24 hr at 25°C 1630 C

Tedizolid phosphate CUB 0.8 mg/mLb HOS 2 mg/mLb Physically compatible for 2 hr 3244 C

Teicoplanin GRP 60 mg/mL BAY 2 mg/mLb White precipitate forms immediately but disappears with 
shaking

1934 ?

Telavancin HCl ASP 7.5 mg/mLa HOS 2 mg/mLa Physically compatible for 2 hr 2830 C

Teniposide BR 0.1 mg/mLa MI 2 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMg 1 mg/mLa MI 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Tigecycline WY 1 mg/mLb 1 mg/mLb Physically compatible for 4 hr 2714 C

TNA #218 to #226i BAY 1 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

Tobramycin sulfate LI 1.6 mg/mLa b MI 1 mg/mLa Physically compatible for 24 hr at 22°C 1189 C

TPN #212 to #215i MI 1 mg/mLa Amber discoloration forms in 1 to 4 hr 2109 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Additional Compatibility Information
Peritoneal Dialysis Solutions
Ciprofloxacin 25 mg/L in Dianeal 137 peritoneal dialysis solution 
exhibited little or no loss after 42 days at 4, 22, and 37°C when 
protected from light.1585  At 37°C over 48 hours, losses of up to 

10% occurred in Dianeal PD-1 with dextrose 1.5%; losses of up 
to 7% occurred in Dianeal PD-1 with dextrose 4.5%.1826  Cipro-
floxacin 25 and 50 mg/L in Dianeal PD-2 with dextrose 1.5, 2.5, 
and 4.25% and Extraneal, all solutions both with and without 
heparin, were found to be stable for 4 days at 38°C.2686 

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vasopressin APP 0.2 unit/mLb BAY 2 mg/mLa Physically compatible 2641 C

Verapamil HCl KN 2.5 mg/mL MI 2 mg/mLa b Visually compatible for 24 hr at 24°C 1655 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Concentration and volume not specified.

d Tested in sodium chloride 0.45%.

e Injected via Y-site into an administration set running azithromycin.

f Tested in both sodium chloride 0.9% and 0.45%.

g Lyophilized formulation tested.

h Quinupristin and dalfopristin components combined.

i Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

j Run at 100 mL/hr.

k Tested in Ringer’s injection, lactated.

l Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

m Test performed using the lactate salt formulation.

n Tested in both dextrose 5% and sodium chloride 0.9%.

o Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

p Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

q Run at 25 mL/hr with dextrose 5% run at 83 mL/hr.

r Tested as the premixed infusion solution.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Selected Revisions May 1, 2020. © Copyright, October 1992. 
American Society of Health-System Pharmacists, Inc.
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Cisatracurium Besylate
AHFS 12:20.20

Products
Cisatracurium besylate is available as a 2-mg/mL solution in 5- 
and 10-mL vials.2868  The drug is also available as a 10-mg/mL 
solution in 20-mL vials intended for use in intensive care units 
only.2868  The pH is adjusted with benzenesulfonic acid.2868  The 
2-mg/mL concentration in 10-mL vials also contains benzyl 
alcohol 0.9%.2868  The other dosage forms have no preservative 
and are for single use only.2868 

pH
From 3.25 to 3.65.2868 

Trade Name(s)
Nimbex

Administration
Cisatracurium besylate is administered intravenously only.2868  
Both initial bolus doses and continuous intravenous infusion 
have been used.2868  Rates of administration depend on the 
drug concentration in the solution, desired dose, and patient 
weight.2868  Avoid contact with alkaline drugs during adminis-
tration.2868 

Stability
Cisatracurium besylate injection is a colorless to slightly yellow 
or greenish-yellow solution.2868  Intact vials of cisatracurium 
besylate should be stored at 2 to 8°C protected from light and 
freezing.2868  Potency losses of 5% per year occur under refrig-
eration.2868  However, at 25°C, potency losses increase to about 
5% per month.2868  The manufacturer recommends that vials 
that have been warmed to room temperature be used within 21 
days even if rerefrigerated.2868 

In an independent study, cisatracurium besylate 2 mg/mL in 
5- and 10-mL vials and the 10-mg/mL solution in 20-mL vials 
was stored at 4 and 23°C both protected from light and exposed 

to fluorescent light. All the samples remained physically stable 
throughout the 90-day study period. Samples stored under 
refrigeration exhibited little or no drug loss in 90 days whether 
exposed to or protected from light. At 23°C, samples were stable 
through 45 days of storage with losses near 5 to 7% in most 
samples. However, most samples became unacceptable after 90 
days of storage at 23°C, exhibiting losses of 9 to 14%.2116 

pH Effects
The manufacturer indicates that cisatracurium besylate may not 
be compatible with barbiturates and other alkaline solutions 
having a pH greater than 8.5.2868 

Syringes
In 2015, reports of decreased potency of certain drugs (e.g., 
cisatracurium besylate) stored in Becton Dickinson syringes for 
extended periods (i.e., exceeding 24 hours) were confirmed by 
the manufacturer of these syringes; the cause of this change was 
later identified to be the inclusion of an alternate rubber stopper 
in the plunger of certain product lots of syringes.3029 3036 3037 3039 
3041 3042  Decreased potency was not observed when the syringes 
were filled and used promptly.3037  Use of the alternate stopper 
was later discontinued and use of the primary stopper in such 
syringes was resumed; however, Becton Dickinson states that 
its general-use syringes are cleared by FDA for immediate use in 
fluid aspiration and injection and that such syringes, regardless 
of the stopper material, have not been cleared by FDA for use as 
a closed-container system.3391 

Cisatracurium besylate 2 mg/mL was repackaged in 3-mL 
plastic syringes (Becton Dickinson) and sealed with tip caps 
(Red Cap, Burron). The syringes were stored at 4 and 23°C both 
protected from light and exposed to fluorescent light. All of 
the samples remained physically stable throughout the 30-day 
study period. Little or no loss occurred when stored under 
refrigeration, whereas samples stored at 23°C exhibited 4 to 7% 
loss in 30 days.2116 

DOI: 10.37573/9781585286850.089

Compatibility Information
Solution Compatibility

Cisatracurium besylate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% 100 mg Stable for 24 hr at 4 and 25°C 2868 C

Dextrose 5% BAa GW 100 mg Physically compatible with 8% loss in 7 days and 15% loss in 14 days 
at 23°C under fluorescent light. Little loss in 30 days at 4°C

2116 C

Dextrose 5% BAa GW 2 g Physically compatible with 10% loss in 14 days and 14% loss in 30 
days at 23°C under fluorescent light. Little loss in 30 days at 4°C

2116 C

Dextrose 5% BAa GW 5 g Physically compatible with 4% loss in 30 days at 23°C under fluores-
cent light. Little loss in 30 days at 4°C

2116 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s 
injection, lactated

100 to 200 mg Stable for 24 hr at 4°C 2868 C

Dextrose 5% in sodium 
chloride 0.9%

100 mg Stable for 24 hr at 4 and 25°C 2868 C

Ringer’s injection, lactated Cisatracurium unstable 2868 I

Sodium chloride 0.9% 100 mg Stable for 24 hr at 4 and 25°C 2868 C

Sodium chloride 0.9% BAa GW 100 mg Physically compatible with 8% loss in 14 days and 14% loss in 30 
days at 23°C under fluorescent light. Little loss in 30 days at 4°C

2116 C

Sodium chloride 0.9% BAa GW 2 g Physically compatible with 6% loss in 30 days at 23°C under fluores-
cent light. Little loss in 30 days at 4°C

2116 C

Sodium chloride 0.9% BAa GW 5 g Physically compatible with 3% loss in 30 days at 23°C under fluores-
cent light. Little loss in 30 days at 4°C

2116 C

a Tested in PVC containers.

Y-Site Injection Compatibility (1:1 Mixture)

Cisatracurium besylate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 7 mg/mLa GW 0.1 and 2 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Acyclovir sodium BW 7 mg/mLa GW 5 mg/mLa White cloudiness forms immediately 2074 I

Alfentanil HCl JN 0.125 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Amikacin sulfate AB 5 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Aminophylline AB 2.5 mg/mLa GW 0.1 and 2 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Aminophylline AB 2.5 mg/mLa GW 5 mg/mLa Gray subvisible haze forms in 1 hr 2074 I

Amphotericin B PH 0.6 mg/mLa GW 0.1 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Amphotericin B PH 0.6 mg/mLa GW 2 mg/mLa Cloudiness forms immediately; gel-like 
precipitate forms in 1 hr

2074 I

Amphotericin B PH 0.6 mg/mLa GW 5 mg/mLa Turbidity forms immediately 2074 I

Ampicillin sodium SKB 20 mg/mLb GW 0.1 and 2 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Ampicillin sodium SKB 20 mg/mLb GW 5 mg/mLa Gray subvisible haze forms in 1 hr 2074 I

Ampicillin sodium–sulbactam sodium RR 20 mg/mLb e GW 0.1 and 2 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Ampicillin sodium–sulbactam sodium RR 20 mg/mLb e GW 5 mg/mLa Subvisible haze develops in 15 min 2074 I

Aztreonam SQ 40 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Bumetanide BV 0.04 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Buprenorphine HCl RKC 0.04 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Butorphanol tartrate APC 0.04 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Calcium gluconate AB 40 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Calcium gluconate APP 20 mg/mLb AB 1 mg/mLb Physically compatible for 1 hr at 23°C 3157 C

Cefazolin sodium SKB 20 mg/mLa GW 0.1 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cefazolin sodium SKB 20 mg/mLa GW 2 mg/mLa Gray subvisible haze forms immediately 2074 I

Solution Compatibility (Cont.)
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Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cefazolin sodium SKB 20 mg/mLa GW 5 mg/mLa Gray haze forms immediately 2074 I

Cefotaxime sodium HO 20 mg/mLa GW 0.1 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cefotaxime sodium HO 20 mg/mLa GW 2 mg/mLa Subvisible haze forms in 4 hr 2074 I

Cefotaxime sodium HO 20 mg/mLa GW 5 mg/mLa Subvisible haze forms immediately 2074 I

Cefoxitin sodium ME 20 mg/mLa GW 0.1 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cefoxitin sodium ME 20 mg/mLa GW 2 and 5 mg/mLa Subvisible haze forms immediately 2074 I

Ceftaroline fosamil FOR 2.22 mg/
mLa b c 

HOS 0.5 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime SKB 40 mg/mLa GW 0.1 and 2 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Ceftazidime SKB 40 mg/mLa GW 5 mg/mLa Subvisible haze forms immediately 2074 I

Ceftolozane sulfate–tazobactam 
sodium

CUB 10 mg/mLk l ABV 0.4 mg/mLk Physically compatible for 2 hr 3262 C

Ceftriaxone sodium RC 20 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cefuroxime sodium LI 30 mg/mLa GW 0.1 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cefuroxime sodium LI 30 mg/mLa GW 2 mg/mLa White cloudiness forms immediately 2074 I

Cefuroxime sodium LI 30 mg/mLa GW 5 mg/mLa Turbidity forms immediately 2074 I

Chlorpromazine HCl SCN 2 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Ciprofloxacin BAY 1 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Clindamycin phosphate AST 10 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Dexamethasone sodium phosphate FUJ 2 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Dexmedetomidine HCl AB 4 mcg/mLb GW 0.5 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diazepam ES 5 mg/mL GW 0.1, 2, 5 mg/mLa White turbidity forms immediately 2074 I

Diazepam ES 0.25 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Digoxin ES 0.25 mg/mL GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Diltiazem HCl BA 1 mg/mLb AB 1 mg/mLb Physically compatible for 1 hr at 23°C 3157 C

Diphenhydramine HCl SCN 2 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Dobutamine HCl LI 4 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Dopamine HCl AB 3.2 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Doxycycline hyclate FUJ 1 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Droperidol AB 2.5 mg/mL GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Enalaprilat ME 0.1 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Epinephrine HCl AMR 0.05 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Eravacycline dihydrochloride TET 0.6 mg/mLb ABV 0.4 mg/mLb Physically compatible for 2 hr at room 
temperature

3532 C

Esmolol HCl OHM 10 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Esmolol HCl MYL 10 mg/mL AB 2 mg/mL Physically compatible for 1 hr at 23°C 3533 C

Esomeprazole sodium ASZ 0.4 mg/mLb AB 1 mg/mLb Physically compatible for 1 hr at 23°C 3157 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Famotidine ME 2 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Fenoldopam mesylate AB 80 mcg/mLb AB 0.5 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate AB 12.5 mcg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Fluconazole RR 2 mg/mL GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Furosemide AB 3 mg/mLa GW 0.1 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Furosemide AB 3 mg/mLa GW 2 and 5 mg/mLa White cloudiness forms immediately 2074 I

Ganciclovir sodium SY 20 mg/mLa GW 0.1 and 2 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Ganciclovir sodium SY 20 mg/mLa GW 5 mg/mLa White cloudiness forms immediately 2074 I

Gentamicin sulfate ES 5 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Haloperidol lactate MN 0.2 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Heparin sodium AB 100 units/mL GW 0.1 and 2 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Heparin sodium AB 100 units/mL GW 5 mg/mLa White cloudiness forms immediately 2074 I

Hetastarch in lactated electrolyte AB 6% GW 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydrocortisone sodium succinate AB 1 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Hydromorphone HCl ES 0.5 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Hydroxyzine HCl ES 2 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Imipenem–cilastatin sodium ME 10 mg/mLb h GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Insulin, regular LI 1 unit/mLb AB 1 mg/mLb Physically compatible for 1 hr at 23°C 3157 C

Isavuconazonium sulfate ASP 1.5 mg/mLk ABV 0.4 mg/mLk Physically compatible for 2 hr 3263 C

Isoproterenol HCl AB 0.02 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Ketorolac tromethamine RC 15 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Ketorolac tromethamine ABV Manufacturer states incompatible 2868 I

Labetalol HCl HOS 5 mg/mL AB 2 mg/mL Physically compatible for 1 hr at 23°C 3533 C

Lidocaine HCl AST 8 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Linezolid PHU 2 mg/mL GW 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.5 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Magnesium sulfate AB 100 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Mannitol BA 15% GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Meperidine HCl AST 4 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Meropenem–vaborbactam TMC 8 mg/mLb i ABV 0.4 mg/mLb Physically compatible for 3 hr at 20 to 
25°C

3380 C

Methylprednisolone sodium  
succinate

AB 5 mg/mLa GW 0.1 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Methylprednisolone sodium  
succinate

AB 5 mg/mLa GW 2 mg/mLa Subvisible haze forms immediately 2074 I

Methylprednisolone sodium  
succinate

AB 5 mg/mLa GW 5 mg/mLa Haze forms immediately 2074 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Metoclopramide HCl AB 5 mg/mL GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Metoprolol tartrate HOS 0.4 mg/mLb AB 2 mg/mL Physically compatible for 1 hr at 23°C 3533 C

Metronidazole AB 5 mg/mL GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Micafungin sodium ASP 1.5 mg/mLb AB 0.5 mg/mLb Gross precipitate forms immediately 2683 I

Midazolam HCl RC 1 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Morphine sulfate AST 1 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Nalbuphine HCl AST 10 mg/mL GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Nicardipine HCl CRC 0.5 mg/mLb AB 1 mg/mLb Physically compatible for 1 hr at 23°C 3157 C

Nitroglycerin DU 0.4 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Norepinephrine bitartrate SW 0.12 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Ondansetron HCl CER 1 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Palonosetron HCl MGI 50 mcg/mL AB 0.5 mg/mLa Physically compatible with no loss of 
either drug in 4 hr at room temperature

2764 C

Pantoprazole sodium PF 0.8 mg/mLb j AB 1 mg/mLb Increase in measured turbidity 3157 I

Phenylephrine HCl GNS 1 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Piperacillin sodium–tazobactam 
sodium

CYd 40 mg/mLa f GW 0.1 and 2 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Piperacillin sodium–tazobactam 
sodium

CYd 40 mg/mLa f GW 5 mg/mLa Particles and subvisible haze within 4 hr 2074 I

Plazomicin sulfate ACH 24 mg/mLk ABV 0.4 mg/mLk Physically compatible for 1 hr at 20 to 
25°C

3432 C

Potassium chloride AB 0.1 mEq/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Procainamide HCl ES 10 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Prochlorperazine edisylate SO 0.5 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Promethazine HCl ES 2 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Propofol ASZm 10 mg/mL GW 5 mg/mL Emulsion disruption upon mixing 2336 I

Propofol BAd 10 mg/mL GW 5 mg/mL Emulsion disruption upon mixing 2336 I

Propofol BAd 10 mg/mL GW 0.5 mg/mLa Emulsion disruption upon mixing 2336 I

Propofol ASZm 10 mg/mL GW 0.5 mg/mLa Physically compatible 2336 C

Propofol m ABV Manufacturer states incompatible 2868 I

Ranitidine HCl GL 2 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Remifentanil HCl GW 0.025 and 
0.25 mg/mLb 

GW 2 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sodium bicarbonate AB 1 mEq/mL GW 0.1 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Sodium bicarbonate AB 1 mEq/mL GW 2 mg/mLa Subvisible brown color and haze in 1 hr 2074 I

Sodium bicarbonate AB 1 mEq/mL GW 5 mg/mLa Subvisible haze forms immediately with 
brown color and turbidity in 4 hr

2074 I

Sodium nitroprusside AB 2 mg/mLa GW 0.1 mg/mLa Physically compatible for 4 hr at 23°C 
protected from light

2074 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Sodium nitroprusside AB 2 mg/mLa GW 2 and 5 mg/mLa White cloudiness forms immediately 2074 I

Sufentanil citrate ES 0.0125 mg/
mLa 

GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Tedizolid phosphate CUB 0.8 mg/mLb ABV 0.4 mg/mLb Physically compatible for 2 hr 3244 C

Theophylline AB 3.2 mg/mL GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Tobramycin sulfate AB 5 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Trimethoprim–sulfamethoxazole ES 0.8 mg/mLa g GW 0.1 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Trimethoprim–sulfamethoxazole ES 0.8 mg/mLa g GW 2 mg/mLa Subvisible haze forms in 1 hr 2074 I

Trimethoprim–sulfamethoxazole ES 0.8 mg/mLa g GW 5 mg/mLa Subvisible haze forms immediately 2074 I

Vancomycin HCl AB 10 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Vasopressin AMR 1 unit/mLb AB 1 mg/mLb Physically compatible for 1 hr at 23°C 3157 C

Zidovudine BW 4 mg/mLa GW 0.1, 2, 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in Ringer’s injection, lactated.

d Test performed using the formulation WITHOUT edetate disodium.

e Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

f Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

g Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

h Not specified whether concentration refers to single component or combined components.

i Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

j Presence or absence of edetate disodium not specified.

k Tested in both dextrose 5% and sodium chloride 0.9%.

l Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

m Test performed using the formulation WITH edetate disodium.

Selected Revisions May 1, 2020. © Copyright, October 2000. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Cisplatin
AHFS 10:00

Products
Cisplatin is available as a sterile aqueous injection containing 
cisplatin 1 mg/mL and sodium chloride 9 mg/mL, with hydro-
chloric acid and/or sodium hydroxide to adjust the pH. This 
aqueous solution is available in 50-mL (50-mg), 100-mL (100-
mg), and 200-mL (200-mg) vials.1(1/08) 4 

pH
From 3.5 to 4.5.1(1/08) 

Osmolality
The aqueous injection has an osmolality of about 285 mOsm/kg.4 

Sodium Content
Each 10 mg of cisplatin contains 1.54 mEq of sodium.846 869 

Administration
Cisplatin is administered by intravenous infusion with a 
regimen of hydration (with or without mannitol and/or furo-
semide) prior to therapy. One regimen consists of 1 to 2 L of 
fluid given over 8 to 12 hours prior to cisplatin administra-
tion. In addition, adequate hydration and urinary output must 
be maintained for 24 hours after therapy. The official labeling 
recommends diluting the cisplatin dose in 2 L of compatible 
infusion solution containing mannitol 37.5 g and infusing over 
6 to 8 hours.1(1/08) 4 Other dilutions and rates of administration 
have been used, including intravenous infusions over periods 
from 15 to 120 minutes and continuous infusion over 1 to 5 
days. Intra-arterial infusion and intraperitoneal instillation 
have been used.4 

Because of an interaction occurring between cisplatin and 
the metal aluminum, only administration equipment such as 
needles, syringes, catheters, and sets that contain no aluminum 
should be used for this drug. Aluminum in contact with cisplatin 
solution will result in a replacement oxidation–reduction reac-
tion, forcing platinum from the cisplatin molecule out of solu-
tion and appearing as a black or brown precipitate. Other metal 
components such as stainless steel needles and plated brass 
hubs do not elicit an observable reaction within 24 hours.1(1/08) 
203 204 512 988 

Stability
Intact vials of the clear, colorless aqueous injection should be 
stored between 20 and 25°C and protected from light; they 
should not be refrigerated.1(1/08) 4 

After initial vial entry, the aqueous cisplatin injection in 
amber vials is stable for 28 days if it is protected from light or 
for 7 days if it is exposed to fluorescent room light.1(1/08) 

Concern has been expressed that storage of cisplatin solu-
tions for several weeks might result in substantial amounts of 
the toxic mono- and di-aquo species.1199 However, the solution’s 

chloride content, rather than extended storage time periods, 
appears to determine the extent of aquated product formation. 
(See Effect of Chloride Ion below.)

Kristjansson et al. evaluated the long-term stability of 
cisplatin 1 mg/mL in an aqueous solution containing sodium 
chloride 9 mg/mL and mannitol 10 mg/mL in glass vials. After 22 
months at 5°C, the 4% loss of cisplatin could be explained as the 
expected equilibrium between cisplatin and its aquated prod-
ucts. Furthermore, a precipitate formed and required sonication 
at 40°C for about 20 to 30 minutes to redissolve. Storage of the 
cisplatin solution at 40°C for 10 months resulted in no physical 
change. After an additional 1 year at 5°C, these samples exhib-
ited an average 15% loss, which the authors concluded was not 
the result of the formation of aquated species or the toxic and 
inactive oligomeric species. These proposed degradation prod-
ucts were not present in the 40°C sample.1246 

Theuer et al. reported little or no loss of cisplatin potency, 
after 27 days at room temperature with protection from light, 
from a solution of cisplatin 500 mcg/mL in sodium chloride 
0.9% at pH 4.75 and 3.25.1605 

Cisplatin may react with sodium thiosulfate, sodium metabi-
sulfite, and sodium bisulfite in solution, rapidly and completely 
inactivating the cisplatin.4 1089 1175 

Cisplatin 1 mg/mL did not support the growth of several 
microorganisms and may impart an antimicrobial effect at this 
concentration. Loss of viability was observed for Staphylococcus 
aureus, Escherichia coli, Pseudomonas aeruginosa, Pseudomonas 
cepacia, Candida albicans, and Aspergillus niger.1187 

pH Effects
The pH of maximum stability is 3.5 to 5.5. Alkaline media should 
be avoided because of increased hydrolysis.1379 

In the dark at pH 6.3, cisplatin (Bristol) 1 mg/mL in sodium 
chloride 0.9% reached the maximum amount of decomposition 
product permitted in the USP in 34 days. Half of that amount 
was formed in 96 days at pH 4.3.1647 

Cisplatin degradation results in ammonia formation, which 
increases the solution pH. Thus, the initial cisplatin degradation 
rate may be slow but increases with time.1647 

Temperature Effects
It is recommended that cisplatin not be refrigerated because of 
the formation of a crystalline precipitate.1(1/08) 4 633 636 1246 In a 
study of cisplatin at concentrations of 0.4 to 1 mg/mL in sodium 
chloride 0.9%, it was found that at 0.6 mg/mL or greater a 
precipitate formed on refrigeration at 2 to 6°C. At 1 mg/mL the 
precipitation was noted in 1 hour. However, the 0.6-mg/mL solu-
tion did not have a precipitate until after 48 hours under refrig-
eration. The 0.5-mg/mL and lower solutions did not precipitate 
for up to 72 hours at 2 to 6°C. In solutions where precipitate did 
form, redissolution occurred very slowly with warming back to 

DOI: 10.37573/9781585286850.090
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room temperature.317 Sonication at 40°C has been used to redis-
solve the precipitate in about 20 to 30 minutes.1246 The warming 
of precipitated cisplatin solutions to effect redissolution is not 
recommended, however. Solutions containing a precipitate 
should not be used.4 633 

Freezing Solutions
Cisplatin (Bristol) 50 and 200 mg/L in dextrose 5% in sodium 
chloride 0.45% in polyvinyl chloride (PVC) bags and admixed 
with either mannitol 18.75 g/L or magnesium sulfate 1 or 2 g/L is 
reportedly stable for 30 days when frozen at −15°C followed by 
an additional 48 hours at 25°C.1088 

Light Effects
Although changes in the UV spectra of cisplatin solutions on 
exposure to intense light have long been recognized,317 their 
significance was questioned. It was reported that exposure to 
normal laboratory light for 72 hours had no significant effect on 
cisplatin’s stability.635 

More recently, however, Zieske et al. reported substan-
tial cisplatin decomposition after exposure to typical labora-
tory light, a mixture of incandescent and fluorescent illumina-
tion. As much as 12% degraded to trichloroammineplatinate (II) 
after 25 hours. Cisplatin was most sensitive to light in the UV 
to blue region and had little sensitivity to yellow or red light. 
It was protected from light-induced degradation by low-ac-
tinic amber glass flasks but not by PVC bags, clear glass vials, or 
polyethylene syringes. The authors concluded that exposure to 
moderately intense white light for more than 1 hour should be 
avoided.1647 

The manufacturer recommends that a cisplatin solution 
removed from its amber vial be protected from light if it is not 
used within 6 hours. Even in the amber vial, the cisplatin solu-
tion should be discarded after 7 days if exposed to fluorescent 
room light.1(1/08) 

Chloride Ion Effects
The stability of cisplatin in solution is dependent on the chlo-
ride ion concentration present. Cisplatin is stable in solutions 
containing an adequate amount of chloride ion but is incompat-
ible in solutions having a low chloride content.4 316 317 634 635 637 

In solutions with an inadequate chloride content, one or both 
chloride ions in the cisplatin molecule are displaced by water, 
forming mono- and di-aquo species. The minimum acceptable 
chloride ion concentration is about 0.040 mol/L, the equivalent 
of about 0.2% sodium chloride.317 634 635 

At a cisplatin concentration of 200 mg/L in sodium chlo-
ride 0.9% with the pH adjusted to 4, about 3% decomposition 
occurs in less than 1 hour at room temperature. An equilibrium 
is then reached, with the cisplatin remaining stable thereafter. 
At lesser concentrations of chloride ion, greater decomposition 
of cisplatin occurs. In sodium chloride 0.45 and 0.2%, approx-
imately 4 and 7% decomposition occurred at equilibrium, 
respectively. In very low chloride-containing solutions, most of 
the drug may be decomposed. The decomposition appears to be 
reversible, with cisplatin being reformed in the presence of high 
chloride concentrations.317 

In another study, the stability of cisplatin 50 and 500 mg/L 
was evaluated in aqueous solutions containing sodium chloride 
0.9, 0.45, and 0.1% and also in water over 24 hours at 25°C 
exposed to light. Approximately 2 and 4% of the cisplatin were 
lost in the sodium chloride 0.9 and 0.45% solutions, respec-
tively. In the 0.1% solution, about 4 to 10% decomposition 
occurred in 4 to 6 hours, increasing to approximately 11 to 15% 
at both 12 and 24 hours. In aqueous solution with no chloride 
content, cisplatin decomposed rapidly, with about a 30 to 35% 
loss in 4 hours increasing to a 70 to 80% loss in 24 hours.635 

Ambulatory Pumps
Cisplatin (David Bull) reconstituted to concentrations of 1 and 
1.6 mg/mL with sterile water for injection was evaluated for 
stability for 14 days protected from light in Pharmacia Deltec 
medication cassettes at 24 and 37°C. The 1.6-mg/mL concentra-
tion developed a yellow crystalline precipitate rendering it unfit 
for use. For the 1-mg/mL concentration, little change in cisplatin 
concentration was found, but water loss due to evaporation was 
found to be about 1% at 24°C and 3% at 37°C in 14 days.2319 

Filtration
Cisplatin 10 to 300 mcg/mL exhibited no loss due to sorption 
to cellulose nitrate/cellulose acetate ester (Millex OR) or Teflon 
(Millex FG) filters.1415 1416 

Compatibility Information
Solution Compatibility

Cisplatin

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium chloride 0.225% ABa NCI 300 mg 3% loss in 23 hr at 25°C under fluorescent light 1087 C

Dextrose 5% in sodium chloride 0.45% BV 50 and 500 mg Less than 10% loss in 24 hr at room temperature 234 C

Dextrose 5% in sodium chloride 0.45% ABb NCI 300 mg 2% loss in 23 hr at 25°C under fluorescent light 1087 C

Dextrose 5% in sodium chloride 0.9% BV 50 and 500 mg Less than 10% loss in 24 hr at room temperature 234 C

Dextrose 5% in sodium chloride 0.9% 500 mg 2% loss in 24 hr at 25°C 635 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium chloride 0.9% ABa NCI 300 mg 1% loss in 23 hr at 25°C under fluorescent light 1087 C

Dextrose 5% in sodium chloride 0.45%f BR 50, 100, 200 mg Physically compatible. Stable for 72 hr at 25 and 4°C 
plus 8-hr infusion with 2 to 10% loss

636 C

Dextrose 5% in sodium chloride 0.33%f g BR 50, 100, 200 mg Physically compatible. Stable for 72 hr at 25 and 4°C 
plus 8-hr infusion with 0 to 8% loss

636 C

Dextrose 5% TR BV 100 mg Decomposition occurs in under 2 hr 316 I

Dextrose 5% ABa NCI 300 mg 4% loss in 2 hr and 6% in 23 hr at 25°C 1087 C

Dextrose 5% ABa NCI 75 mg 10% loss in 2 hr and 16% in 6 hr at 25°C 1087 I

Sodium chloride 0.9% 50 and 500 mg 2% loss in 24 hr at 25°C 635 C

Sodium chloride 0.9% TR BV 100 mg No loss in 24 hr at room temperature 316 C

Sodium chloride 0.9% BV 200 mg 2 to 3% loss in 1 hr and no further loss for 24 hr at 
room temperature and pH adjusted to 4

317 C

Sodium chloride 0.9% ABa NCI 300 mg 1% loss in 23 hr at 25°C under fluorescent light 1087 C

Sodium chloride 0.9% c BEL 600 mg Little loss in 9 days at 23°C in dark 1757 C

Sodium chloride 0.9% d BEL 500 and 900 mg Little loss in 28 days at 22 and 35°C in dark 1827 C

Sodium chloride 0.9% e WAS 167 mg Little loss in 14 days at 30°C in dark 1828 C

Sodium chloride 0.9% EBE 100 mg 9% loss in 5 days and 13% loss in 6 days at 22°C in dark. 
3% loss in 7 days at 4°C in dark

2293 C

Sodium chloride 0.45% 50 and 500 mg Approximately 4% loss in 24 hr at 25°C 635 C

Sodium chloride 0.45% BV 200 mg 4 to 5% loss in 1 hr and no further loss for 24 hr at 
room temperature and pH adjusted to 4

317 C

Sodium chloride 0.3% BR 50, 100, 200 mg Physically compatible and 2 to 3% loss over 72 hr at 25 
and 4°C

636 C

Sodium chloride 0.225% BR 50, 100, 200 mg Physically compatible and 2 to 5% loss over 72 hr at 25 
and 4°C

636 C

a Tested in glass containers.

b Tested in both glass and PVC containers.

c Tested in PVC containers.

d Tested in ethylene vinyl acetate containers.

e Tested in glass, PVC, polyethylene, and polypropylene containers.

f Tested with mannitol 1.875% present.

g Tested with and without potassium chloride 20 mEq/L present.

Additive Compatibility

Cisplatin

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Carboplatin 1 g 200 mg NS Under 10% drug loss in 7 days at 23°C 1954 C

Cyclophosphamide 
with etoposide

2 g 200 mg 200 mg NS All drugs stable for 7 days at room 
temperature

1379 C

Etoposide BR 200 and 400 mg BR 200 mg NSa Physically compatible. Under 10% loss of 
both drugs in 24 hr at 22°C

1329 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Etoposide BR 200 and 400 mg BR 200 mg D5½Sa Physically compatible. Under 10% loss of 
both drugs in 24 hr at 22°C

1329 C

Etoposide 400 mg 200 mg NS 10% etoposide loss and no cisplatin loss 
in 7 days at room temperature

1388 C

Etoposide 200 mg 200 mg NS Both drugs stable for 14 days at room 
temperature protected from light

1379 C

Etoposidee BR 400 mg BR 200 mg D5½S, NSa Physically compatible. Drugs stable for 8 hr  
at 22°C. Precipitate within 24 to 48 hr

1329 I

Etoposide with cyclo-
phosphamide

200 mg 2 g 200 mg NS All drugs stable for 7 days at room 
temperature

1379 C

Etoposide with flox-
uridine

300 mg 700 mg 200 mg NS All drugs stable for 7 days at room 
temperature

1379 C

Etoposide with ifos-
famide

200 mg 2 g 200 mg NS All drugs stable for 5 days at room 
temperature

1379 C

Floxuridine RC 10 g BR 500 mg NS 13% floxuridine loss in 7 days at room 
temperature in dark

1386 C

Floxuridine with 
etoposide

700 mg 300 mg 200 mg NS All drugs stable for 7 days at room 
temperature

1379 C

Floxuridine with 
leucovorin calcium

700 mg 140 mg 200 mg NS All drugs stable for 7 days at room 
temperature

1379 C

Fluorouracil SO 1 g BR 200 mg NSb 10% cisplatin loss in 1.5 hr and 25% loss 
in 4 hr at 25°C

1339 I

Fluorouracil SO 10 g BR 500 mg NSb 10% cisplatin loss in 1.2 hr and 25% loss 
in 3 hr at 25°C

1339 I

Fluorouracil AD 10 g BR 500 mg NS 80% cisplatin loss in 24 hr at room 
temperature due to low pH

1386 I

Hydroxyzine HCl LY 500 mg BR 200 mg NSc Physically compatible for 48 hr 1190 C

Ifosfamide 2 g 200 mg NS Both drugs stable for 7 days at room 
temperature

1379 C

Ifosfamide with 
etoposide

2 g 200 mg 200 mg NS All drugs stable for 5 days at room 
temperature

1379 C

Leucovorin calcium 140 mg 200 mg NS Both drugs stable for 15 days at room 
temperature protected from light

1379 C

Leucovorin calcium 
with floxuridine

140 mg 700 mg 200 mg NS All drugs stable for 7 days at room 
temperature

1379 C

Magnesium sulfate 1 and 2 g BR 50 and 200 
mg

D5½Sb Compatible for 48 hr at 25°C and 96 hr at 
4°C followed by 48 hr at 25°C

1088 C

Mannitol 18.75 g BR 50 and 200 
mg

D5½Sb Compatible for 48 hr at 25°C and 96 hr at 
4°C followed by 48 hr at 25°C

1088 C

Mesna 3.33 g 67 mg NS Cisplatin not detectable after 1 hr 1291 I

Mesna 110 mg 67 mg NS Cisplatin weakly detected after 1 hr 1291 I

Ondansetron HCl GL 1.031 g BR 485 mg NSb Physically compatible. Little loss of drugs 
in 24 hr at 4°C then 7 days at 30°C

1846 C

Ondansetron HCl GL 479 mg BR 219 mg NSd Physically compatible. Little loss of drugs 
in 7 days at 4°C then 24 hr at 30°C

1846 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Paclitaxel BMS 300 mg BMS 200 mg NS No paclitaxel loss and cisplatin losses of 1, 
4, and 5% at 4, 24, and 32°C, respectively, 
in 24 hr. Physically compatible for 24 hr 
but microparticles of paclitaxel form after 
3 to 5 days

2094 C

Paclitaxel BMS 1.2 g BMS 200 mg NS No paclitaxel loss but cisplatin losses 
of 10, 19, and 22% at 4, 24, and 32°C, 
respectively, in 24 hr. Physically compat-
ible for 24 hr but microparticles of pacli-
taxel form after 3 to 5 days

2094 I

Sodium bicarbonate 5% 50 and 500 
mg

Bright gold precipitate forms in 8 to 24 
hr at 25°C

635 I

Thiotepa 1 g 200 mg NS Yellow precipitation 1379 I

a Tested in both glass and PVC containers.

b Tested in PVC containers.

c Tested in glass containers.

d Tested in polyisoprene reservoirs (Travenol Infusors).

e Tested with mannitol 1.875% and potassium chloride 20 mEq/L present.

Drugs in Syringe Compatibility

Cisplatin

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Bleomycin sulfate 1.5 units/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Cyclophosphamide 10 mg/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Doxapram HCl RB 400 mg/20 mL 10 mg/20 mL Physically compatible with no doxapram loss in 24 hr 1177 C

Doxorubicin HCl 1 mg/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Doxorubicin HCl with 
mitomycin

BED 
BMS

25 mg 5 mg BMS 50 mg Brought to a 5-mL final volume with NS. Visually 
compatible but more than 10% loss of mitomycin in 4 
hr at 25°C. At 4°C, less than 10% loss of all three drugs 
in 12 hr, but about 16% mitomycin loss in 24 hr

2423 I

Droperidol 1.25 mg/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Fluorouracil 25 mg/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Furosemide 5 mg/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Heparin sodium 500 units/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Leucovorin calcium 5 mg/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Methotrexate 
sodium

12.5 mg/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Metoclopramide HCl 2.5 mg/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Additive Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Mitomycin 0.25 mg/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Mitomycin with 
doxorubicin HCl

BMS 
BED

5 mg 25 mg BMS 50 mg Brought to a 5-mL final volume with NS. Visually 
compatible but more than 10% loss of mitomycin in 4 
hr at 25°C. At 4°C, less than 10% loss of all three drugs 
in 12 hr, but about 16% mitomycin loss in 24 hr

2423 I

Vinblastine sulfate 0.5 mg/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Vincristine sulfate 0.5 mg/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Y-Site Injection Compatibility (1:1 Mixture)

Cisplatin

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Allopurinol sodium BW 3 mg/mLb BR 1 mg/mL Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa BR 1 mg/mL Subvisible haze forms in 4 hr 1845 I

Anidulafungin VIC 0.5 mg/mLa SIC 1 mg/mLb Physically compatible for 4 hr at 23°C 2617 C

Aztreonam SQ 40 mg/mLa BMS 1 mg/mL Physically compatible for 4 hr at 23°C 1758 C

Bleomycin sulfate 3 units/mL 1 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Caspofungin 
acetate

ME 0.7 mg/mLb APP 0.5 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Cladribine ORT 0.015b and  
0.5c mg/mL

BR 1 mg/mL Physically compatible for 4 hr at 23°C 1969 C

Cyclophosphamide 20 mg/mL 1 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Doripenem JJ 5 mg/mLa b SIC 0.5 mg/mLb Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl 2 mg/mL 1 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Doxorubicin HCl 
liposomal

SEQ 0.4 mg/mLa BR 1 mg/mL Physically compatible for 4 hr at 23°C 2087 C

Droperidol 2.5 mg/mL 1 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Etoposide phos-
phate

BR 5 mg/mLa BR 1 mg/mL Physically compatible for 4 hr at 23°C 2218 C

Filgrastim AMG 30 mcg/mLa BR 1 mg/mL Physically compatible for 4 hr at 22°C 1687 C

Fludarabine phos-
phate

BX 1 mg/mLa BR 1 mg/mL Visually compatible for 4 hr at 22°C 1439 C

Fluorouracil 50 mg/mL 1 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Furosemide 10 mg/mL 1 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Gallium nitrate FUJ 1 mg/mLb BR 1 mg/mL Precipitates immediately 1673 I

Gemcitabine HCl LI 10 mg/mLb BR 1 mg/mL Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 1 mg/mL BR 0.05 mg/mLb Physically compatible with little or no granisetron loss 
in 4 hr at 22°C

1883 C

Granisetron HCl SKB 1 mg/mL BR 1 mg/mL Physically compatible with little or no loss of either 
drug in 4 hr at 22°C

1883 C

Heparin sodium 1000 units/mL 1 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Leucovorin calcium 10 mg/mL 1 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Linezolid PHU 2 mg/mL BR 1 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Melphalan HCl BW 0.1 mg/mLb BR 1 mg/mL Physically compatible for 3 hr at 22°C 1557 C

Methotrexate 
sodium

25 mg/mL 1 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Metoclopramide 
HCl

5 mg/mL 1 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Mitomycin 0.5 mg/mL 1 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Ondansetron HCl GL 1 mg/mLb BR 1 mg/mL Visually compatible for 4 hr at 22°C 1365 C

Ondansetron HCl GL 16 to 160 mcg/
mL

0.48 mg/mL Physically compatible when cisplatin given over 1 to 8 
hr via Y-site

1366 C

Paclitaxel NCI 1.2 mg/mLa 1 mg/mL Physically compatible for 4 hr at 22°C 1528 C

Palonosetron HCl MGI 50 mcg/mL BMS 0.5 mg/mLb Physically compatible. No palonosetron and 5% 
cisplatin loss in 4 hr

2579 C

Pemetrexed diso-
dium

LI 20 mg/mLb BMS 0.5 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Piperacillin sodium–
tazobactam sodium

LEf 40 mg/mLa g BR 1 mg/mL Haze and particles form in 1 hr 1688 I

Propofol ZENh 10 mg/mL BR 1 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Sargramostim IMM 10 mcg/mLb BR 1 mg/mL Visually compatible for 4 hr at 22°C 1436 C

Teniposide BR 0.1 mg/mLa BR 1 mg/mL Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMd 1 mg/mLa BMS 1 mg/mL White cloudiness appears in 4 hr at 23°C 1861 I

TNA #218 to #226e BMS 1 mg/mL Visually compatible for 4 hr at 23°C 2215 C

Topotecan HCl SKB 56 mcg/mLb BR 0.168 mg/mLb Visually compatible. Little loss of either drug in 4 hr at 
22°C

2245 C

TPN #212 to #215e BMS 1 mg/mL Amber discoloration formed in 1 to 4 hr 2109 I

Vinblastine sulfate 1 mg/mL 1 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vincristine sulfate 1 mg/mL 1 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Vinorelbine tartrate BW 1 mg/mLb BR 1 mg/mL Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

d Lyophilized formulation tested.

e Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

f Test performed using the formulation WITHOUT edetate disodium.

g Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

h Test performed using the formulation WITH edetate disodium.

Selected Revisions January 31, 2020. © Copyright, October 
1982. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Cladribine
AHFS 10:00

Products
Cladribine is available as a 1-mg/mL concentrate for injection 
in single-use preservative-free vials containing 10 mL of the 
concentrate.2938 Each mL of the solution contains cladribine 1 
mg, sodium chloride 9 mg, and phosphoric acid and/or dibasic 
sodium phosphate to adjust the pH.2938 The injection is a concen-
trate that must be diluted for administration.2938 

pH
From 5.5 to 8.2938 

Tonicity
Cladribine injection is isotonic.2938 

Sodium Content
Each mL of cladribine injection contains 0.15 mEq of sodium.2938 

Administration
Cladribine is administered by continuous intravenous infusion 
over 24 hours after dilution in 500 mL of sodium chloride 0.9% 
for repeated single daily doses.2938 Some manufacturers recom-
mend that the injection be passed through a 0.22-μm filter prior 
to being introduced into the infusion bag in the preparation of 
single daily doses.2938 

Alternatively, to prepare a solution for 7-day continuous infu-
sion, cladribine should be diluted only in bacteriostatic sodium 
chloride 0.9% containing benzyl alcohol 0.9%.2938 The 7-day solu-
tion should be prepared by sequentially transferring the volume of 
the total 7-day dose followed by the calculated volume of solu-
tion required to bring the final volume to 100 mL to the pump 
reservoir through a 0.22-μm hydrophilic syringe filter.2938 Air in 
the reservoir should be removed by aspiration using a syringe and 
a new filter or a vent-filter assembly.2938 The finished preserved 
solution is then administered continuously over 7 days.2938 

The use of dextrose 5% as a diluent is not recommended 
because of an increased rate of cladribine degradation.2938 

Stability
Intact cladribine vials should be stored under refrigeration and 
protected from light.2938 The solution is clear and colorless.2938 

Solutions prepared for a single daily dose are stated to be 
both physically and chemically stable at room temperature 
under normal lighting conditions for at least 24 hours in poly-
vinyl chloride (PVC) containers; however, the manufacturers 
recommend that diluted solutions of cladribine be administered 
promptly or stored under refrigeration for no more than 8 hours 
prior to administration.2938 

A precipitate may develop upon low-temperature storage; 
the precipitate may be redissolved by allowing the solution to 
warm to room temperature with vigorous shaking.2938 Heating 
the solution is not recommended.2938 However, less than 5% 
loss of activity is reported to occur in 7 days when the solution 
is stored at 37°C.1369 

Freezing does not adversely affect stability of the product.2938 
Thawing should be allowed to occur naturally by exposure to 
room temperature.2938 The vials should not be heated or exposed 
to microwaves.2938 After thawing, the vial contents are stable 
under refrigeration until expiration.2938 Thawed vials should not 
be refrozen.2938 

Cladribine (Ortho Biotech) 0.025 mg/mL in sodium chloride 
0.9% did not exhibit an antimicrobial effect on Enterococcus 
faecium, Staphylococcus aureus, Pseudomonas aeruginosa, 
and Candida albicans inoculated into the solution. Admixtures 
should be stored under refrigeration whenever possible, and the 
potential for microbiological growth should be considered when 
assigning expiration periods.2160 

Ambulatory Pumps
Prepared in bacteriostatic sodium chloride 0.9% preserved 
with benzyl alcohol 0.9%, cladribine exhibits both chemical 
and physical stability for at least 7 days in Sims Deltec ambu-
latory infusion pump reservoirs.2938 Preservative effectiveness 
may be reduced in solutions prepared for patients weighing 
more than 85 kg due to greater benzyl alcohol dilution in 
such patients.2938 In solutions of cladribine at concentrations 
of 0.15 to 0.3 mg/mL in bacteriostatic sodium chloride 0.9% 
containing benzyl alcohol, the drug is stated to be stable for 
at least 14 days.1369 

DOI: 10.37573/9781585286850.091

Compatibility Information
Solution Compatibility

Cladribine

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% Increased cladribine decomposition 2938 I

Sodium chloride 0.9% a Stable for at least 24 hr at room temperature exposed to light, but 
refrigeration and use within 8 hr recommended

2938 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% a b JC 16 mg Visually compatible and little or no loss in 30 days at 4 and 18°C 2154 C

Sodium chloride 0.9% c 24 mg No loss of drug in 2 weeks at 4°C 2398 C

a Tested in PVC containers.

b Tested in polyethylene-lined trilayer (Clearflex) containers.

c Tested in glass infusion bottles.

Y-Site Injection Compatibility (1:1 Mixture)

Cladribine

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Aminophylline AMR 2.5 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Bumetanide RC 0.04 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Buprenorphine HCl RKC 0.04 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Butorphanol tartrate APC 0.04 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Calcium gluconate AMR 40 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Carboplatin BR 5 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Chlorpromazine HCl SCN 2 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Cisplatin BR 1 mg/mL ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Cyclophosphamide MJ 10 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Cytarabine CHI 50 mg/mL ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Dexamethasone sodium 
phosphate

AMR 1 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Diphenhydramine HCl SCN 2 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Dobutamine HCl LI 4 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Dopamine HCl AST 3.2 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Doxorubicin HCl CHI 2 mg/mL ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Droperidol JN 0.4 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Enalaprilat MSD 0.1 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Etoposide BR 0.4 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Famotidine ME 2 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Furosemide AB 3 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Gallium nitrate FUJ 0.4 mg/mLb ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Granisetron HCl SKB 0.05 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Haloperidol lactate MN 0.2 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Heparin sodium WY 100 units/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Hydrocortisone sodium 
succinate

UP 1 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Hydromorphone HCl KN 0.5 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Hydroxyzine HCl ES 4 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Idarubicin HCl AD 0.5 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Leucovorin calcium IMM 2 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Lorazepam WY 0.1 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Mannitol BA 15% ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Meperidine HCl WY 4 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Mesna MJ 10 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Methylprednisolone 
sodium succinate

AB 5 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Metoclopramide HCl RB 5 mg/mL ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Mitoxantrone HCl LE 0.5 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Morphine sulfate AST 1 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Nalbuphine HCl AST 10 mg/mL ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Ondansetron HCl CER 1 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Paclitaxel BR 0.6 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Potassium chloride AB 0.1 mEq/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Prochlorperazine 
edisylate

SCN 0.5 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Promethazine HCl SCN 2 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Ranitidine HCl GL 2 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Sodium bicarbonate AB 1 mEq/mL ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Teniposide BR 0.1 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

Vincristine sulfate LI 0.05 mg/mLa ORT 0.015a and 0.5b mg/mL Physically compatible for 4 hr at 23°C 1969 C

a Tested in sodium chloride 0.9%.

b Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

Selected Revisions June 18, 2015. © Copyright, October 1998. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Clarithromycin
AHFS 8:12.12.92

Products
Clarithromycin is available in 500-mg vials with lactobionic 
acid as a solubilizing agent and sodium hydroxide to adjust pH. 
Reconstitute with 10 mL of sterile water for injection, and shake 
to dissolve the powder. Do not use diluents containing preser-
vatives or inorganic salts. Each mL of the resultant solution 
contains 50 mg of clarithromycin. This solution must be diluted 
before use. See Administration below.38 115 

Trade Name(s)
Klacid, Klaricid, Zeclar

Administration
Clarithromycin is administered by intravenous infusion after 
dilution in an appropriate infusion solution. It should not be 

given by intravenous bolus or intramuscular injection. The 
reconstituted drug solution (500 mg) is added to 250 mL of 
compatible infusion solution yielding a 2-mg/mL final solu-
tion. The final diluted solution is administered by intrave-
nous infusion over 60 minutes into one of the larger proximal 
veins.38 115 

Stability
Intact containers of the white to off-white lyophilized powder 
should be stored at 30°C or below and protected from light. 
When reconstituted as directed, the 50-mg/mL solution should 
be used within 24 hours stored at room temperature of 25°C38 115  
and 48 hours stored under refrigeration at 5°C.115 

DOI: 10.37573/9781585286850.092

Compatibility Information
Solution Compatibility

Clarithromycin

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% 2 g Use within 6 hr at 25°C or 48 hr at 5°C 115 C

Dextrose 5% in Ringer’s injection, 
lactated

2 g Use within 6 hr at 25°C or 48 hr at 5°C 115 C

Dextrose 5% in sodium chloride 
0.45%

2 g Use within 6 hr at 25°C or 48 hr at 5°C 115 C

Normosol M in dextrose 5% 2 g Use within 6 hr at 25°C or 48 hr at 5°C 115 C

Normosol R in dextrose 5% 2 g Use within 6 hr at 25°C or 48 hr at 5°C 115 C

Ringer’s injection, lactated 2 g Use within 6 hr at 25°C or 48 hr at 5°C 115 C

Sodium chloride 0.9% 2 g Use within 6 hr at 25°C or 48 hr at 5°C 115 C

Y-Site Injection Compatibility (1:1 Mixture)

Clarithromycin

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Aminophylline EV 2 mg/mLa AB 4 mg/mLa Needle-like crystals form in 2 hr at 30°C and 4 hr at 17°C 2174 I

Amiodarone HCl SW 3 mg/mLa AB 4 mg/mLa Visually compatible for 72 hr at both 30 and 17°C 2174 C

Amoxicillin sodium–clavu-
lanate potassium

BE 20 mg/mLa c AB 4 mg/mLa Visually compatible for 72 hr at both 30 and 17°C 2174 C

Ampicillin sodium BE 40 mg/mLa AB 4 mg/mLa Visually compatible for 72 hr at both 30 and 17°C 2174 C

Atracurium besylate GW 1 mg/mLa AB 4 mg/mLa Visually compatible for 72 hr at both 30 and 17°C 2174 C

Bumetanide LEO 0.5 mg/mL AB 4 mg/mLa Visually compatible for 72 hr at both 30 and 17°C 2174 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cefepime HCl BMS 120 mg/mLb 50 mg/mL Physically compatible with less than 10% cefepime loss. 
Clarithromycin not tested

2513 C

Ceftazidime SKB 125 mg/mL 50 mg/mL Precipitates immediately 2434 I

Ceftazidime SKB 125 mg/mL 10 mg/mL Trace precipitation 2434 I

Ceftazidime GSK 120 mg/mLb 50 mg/mL Precipitates 2513 I

Cefuroxime sodium GW 60 mg/mLa AB 4 mg/mLa White precipitate forms in 3 hr at 30°C and 24 hr at 17°C 2174 I

Ciprofloxacin BAY 2 mg/mLa AB 4 mg/mLa Visually compatible for 72 hr at both 30 and 17°C 2174 C

Dobutamine HCl BI 2 mg/mLa AB 4 mg/mLa Visually compatible for 72 hr at both 30 and 17°C 2174 C

Dopamine HCl DB 3.2 mg/mLa AB 4 mg/mLa Visually compatible for 72 hr at both 30 and 17°C 2174 C

Floxacillin sodium BE 40 mg/mLa AB 4 mg/mLa Translucent precipitate in 1 to 2 hr becoming a gel in 3 
hr at 30 and 17°C

2174 I

Furosemide ANT 10 mg/mL AB 4 mg/mLa White cloudiness forms immediately, becoming an 
obvious precipitate in 15 min

2174 I

Gentamicin sulfate RS 40 mg/mL AB 4 mg/mLa Visually compatible for 72 hr at both 30 and 17°C 2174 C

Heparin sodium CPP 1000 units/mLa AB 4 mg/mLa White cloudiness forms immediately 2174 I

Insulin, human NOV 4 units/mLa AB 4 mg/mLa Visually compatible for 72 hr at both 30 and 17°C 2174 C

Lidocaine HCl ANT 4 mg/mLa AB 4 mg/mLa Visually compatible for 72 hr at both 30 and 17°C 2174 C

Metoclopramide HCl ANT 5 mg/mL AB 4 mg/mLa Visually compatible for 72 hr at both 30 and 17°C 2174 C

Metronidazole PRK 5 mg/mL AB 4 mg/mLa Visually compatible for 72 hr at both 30 and 17°C 2174 C

Penicillin G sodium BRT 24 mg/mLa AB 4 mg/mLa Visually compatible for 72 hr at both 30 and 17°C 2174 C

Phenytoin sodium ANT 20 mg/mLa AB 4 mg/mLa White cloudy precipitate in 1 hr at both 30 and 17°C 2174 I

Prochlorperazine 
mesylate

ANT 12.5 mg/mL AB 4 mg/mLa Visually compatible for 72 hr at both 30 and 17°C 2174 C

Potassium chloride ANT 0.08 mmol/mLa AB 4 mg/mLa Visually compatible for 72 hr at both 30 and 17°C 2174 C

Ranitidine HCl GW 5 mg/mLa AB 4 mg/mLa Visually compatible for 72 hr at both 30 and 17°C 2174 C

Vancomycin HCl DB 10 mg/mLa AB 4 mg/mLa Visually compatible for 72 hr at both 30 and 17°C 2174 C

Vecuronium bromide OR 2 mg/mLa AB 4 mg/mLa Visually compatible for 72 hr at both 30 and 17°C 2174 C

Verapamil HCl BKN 2.5 mg/mL AB 4 mg/mLa Visually compatible for 72 hr at both 30 and 17°C 2174 C

a Tested in dextrose 5%.

b Tested in sterile water for injection.

c Amoxicillin component. Amoxicillin in a 5:1 fixed-ratio concentration with clavulanic acid.

Selected Revisions July 1, 2020. © Copyright, October 2000. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Clevidipine Butyrate
AHFS 24:28.08

Products
Clevidipine is available as a ready-to-use oil-in-water emulsion 
in 50-, 100-, and 250-mL single-use vials.3200  Each mL contains 
clevidipine butyrate 0.5 mg along with soybean oil 200 mg, glyc-
erin 22.5 mg, purified egg yolk phospholipids 12 mg, oleic acid 
0.3 mg, and disodium edetate 0.05 mg (0.005%) with sodium 
hydroxide to adjust the pH.3200 3236 

pH
From 6 to 83200  or 8.8.3236 

Trade Name(s)
Cleviprex

Administration
Clevidipine butyrate is administered by intravenous infusion 
into either a central line or peripheral line using an infusion 
device that allows calibrated infusion rates.3200 

Vials of clevidipine should be inverted gently several times 
prior to administration to ensure uniformity of the emulsion.3200  
Commercially available standard plastic cannulae may be used 
to administer the infusion.3200 

Clevidipine ready-to-use emulsion should not be diluted.3200 

Stability
Clevidipine butyrate is a milky white, oil-in-water emulsion.3200  
Intact vials should be stored at 2 to 8°C in the carton to protect 
from light and should not be frozen.3200  Intact vials may be 

stored for up to 2 months at controlled room temperature; vials 
stored at room temperature should be marked with the date 
of removal from refrigeration and a “DISCARD BY” date of 2 
months after transfer to room temperature storage or the expi-
ration date, whichever comes first.3200  Once moved to storage 
at room temperature, vials should not be returned to refriger-
ated storage.3200 

The lipid base of the oil-in-water emulsion supports micro-
biological growth.3200  The disodium edetate in the formulation 
retards the growth of microorganisms, but the product can still 
support growth and is not antimicrobially preserved.3200  Aseptic 
technique should be maintained during handling.3200 

Once the vial stopper is punctured, administration of clevi-
dipine butyrate should be completed within 12 hours and any 
unused portion should be discarded.3200  The emulsion should be 
visually inspected for particulate matter and discoloration prior 
to administration.3200 

Temperature Effects
Clevidipine should be stored at 2 to 8°C;3200  however, clevidipine 
butyrate (Chiesi) 0.5 mg/mL in intact vials has been reported to 
be physically and chemically stable after 5 cycles of alternating 
storage at 5°C for 24 hours followed by 25°C for 24 hours.3334 

Freezing Solutions
Clevidipine should not be frozen;3200 however, clevidipine 
butyrate (Chiesi) 0.5 mg/mL in intact vials has been reported to 
be physically and chemically stable for up to 12 hours at −15°C 
followed by storage for 24 hours at 5°C.3334 

DOI: 10.37573/9781585286850.093

Compatibility Information
Y-Site Injection Compatibility (1:1 Mixture)

Clevidipine butyrate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amino acids 10% CHS 0.5 mg/mL Physically compatible for 24 hr at 23°C 3334 C

Amiodarone HCl 4 mg/mLc CHS 0.5 mg/mL Physically incompatible 3334 I

Bivalirudin 5 mg/mLa CHS 0.5 mg/mL pH shifted outside of specified pH range for clevidipine 
within 24 hr

3334 ?

Calcium gluconate 40 mg/mLc CHS 0.5 mg/mL Physically compatible for 24 hr at 23°C 3334 C

Cangrelor tetrasodium TMC 1 mg/mLb TMC 0.5 mg/mL Physically compatible for 4 hr 3243 C

Dobutamine HCl 4 mg/mLc CHS 0.5 mg/mL pH shifted outside of specified pH range for clevidipine 
within 24 hr

3334 ?

Ephedrine sulfate 50 mg/mL CHS 0.5 mg/mL pH shifted outside of specified pH range for clevidipine 
within 24 hr

3334 ?

Epinephrine HCl 1 mg/mL CHS 0.5 mg/mL Emulsion broke 3334 I
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Selected Revisions February 21, 2018. © Copyright, september 
2017. American Society of Health-System Pharmacists, Inc.

Additional Compatibility Information
Infusion Solutions
Clevidipine ready-to-use oil-in-water emulsion should not be 
diluted; however, the drug may be administered with dextrose 

5% in Ringer’s injection, lactated; dextrose 5% in sodium chlo-
ride 0.9%; dextrose 5%; Ringer’s injection, lactated; sodium 
chloride 0.45%, and sodium chloride 0.9%.3200 3334 

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Esmolol HCl 10 mg/mL CHS 0.5 mg/mL pH shifted outside of specified pH range for clevidipine 
within 24 hr

3334 ?

Heparin sodium 100 units/mLb CHS 0.5 mg/mL Physically compatible for 24 hr at 23°C 3334 C

Hetastarch in sodium 
chloride 0.9%

6% CHS 0.5 mg/mL Emulsion broke 3334 I

Hydromorphone HCl 10 mg/mL CHS 0.5 mg/mL Physically incompatible 3334 I

Insulin, regular 100 units/mL CHS 0.5 mg/mL Physically compatible for 24 hr at 23°C 3334 C

Metoprolol tartrate 1 mg/mL CHS 0.5 mg/mL Physically compatible for 24 hr at 23°C 3334 C

Milrinone lactate 0.5 mg/mLa CHS 0.5 mg/mL Physically incompatible 3334 I

Nicardipine HCl 0.1 mg/mLc CHS 0.5 mg/mL pH shifted outside of specified pH range for clevidipine 
within 24 hr

3334 ?

Nitroglycerin 0.4 mg/mLa CHS 0.5 mg/mL Physically compatible for 24 hr at 23°C 3334 C

Potassium chloride b CHS 0.5 mg/mL Physically compatible for 24 hr at 23°C 3334 C

Propofol 10 mg/mL CHS 0.5 mg/mL Physically compatible for 24 hr at 23°C 3334 C

Propranolol HCl 1 mg/mL CHS 0.5 mg/mL Physically incompatible 3334 I

Sodium nitroprusside 2 mg/mLa CHS 0.5 mg/mL Physically compatible for 24 hr at 23°C 3334 C

Tranexamic acid 20 mg/mLa CHS 0.5 mg/mL Physically compatible for 24 hr at 23°C 3334 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in sterile water for injection.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Clindamycin Phosphate
AHFS 8:12.28.20

Products
Clindamycin phosphate is available in 2-, 4-, and 6-mL single-
dose and ADD-Vantage vials and a 60-mL pharmacy bulk 
package containing the equivalent of clindamycin base 150 mg/
mL.3384 Single-dose vials and the pharmacy bulk package are 
intended for intravenous or intramuscular use; ADD-Vantage 
vials are intended for intravenous use only.3384 Each mL of solu-
tion also contains benzyl alcohol 9.45 mg and disodium edetate 
0.5 mg.3384 Sodium hydroxide and/or hydrochloric acid may 
have been added to adjust the pH.3384 For intravenous admin-
istration, the injection solution should be diluted in a compat-
ible diluent; clindamycin doses of 300 and 600 mg should be 
diluted in 50 mL, doses of 900 mg should be diluted in 50 to 100 
mL, and doses of 1200 mg should be diluted in 100 mL.3384 The 
injection solution should be used undiluted for intramuscular 
administration.3384 ADD-Vantage vials of clindamycin should be 
prepared with 50 mL (for the 300- and 600-mg vials) or 100 mL 
(for the 900-mg vials) of dextrose 5% or sodium chloride 0.9% 
in ADD-Vantage diluent bags.3384 

Clindamycin phosphate also is available in several ready-
to-use formulations.3384 3385 3386 3387 Clindamycin phosphate is 
available as a premixed injection solution containing the equiv-
alent of 300, 600, and 900 mg of clindamycin base in 50 mL 
of dextrose 5% in single-dose Galaxy3384 and Cryovac3387 plastic 
containers and glass bottles3386 and in 50 mL of sodium chloride 
0.9% in single-dose Galaxy containers.3385 Premixed injection 
solutions also contain disodium edetate 0.04 mg/mL.3384 3385 3386 
3387 Sodium hydroxide and/or hydrochloric acid have been added 
to adjust the pH.3384 3385 3386 3387 

pH
Clindamycin (Alvogen) 150-mg/mL injection solution has a pH 
ranging from 5.5 to 7.3388 

Clindamycin (Akorn) 6-, 12-, and 18-mg/mL premixed infu-
sion solutions in dextrose 5% have a pH ranging from 5.9 to 
6.3.3390 

Clindamycin (Baxter) 6-, 12-, and 18-mg/mL premixed infu-
sion solutions in sodium chloride 0.9% have a pH ranging from 
5.5 to 6.5.3389 

Osmolality
Clindamycin (Upjohn) 150 mg/mL has been reported to have 
an osmolality of 795 mOsm/kg50 or 835 mOsm/kg1071 as deter-
mined by freezing-point depression. However, the manufacturer 
has stated that the osmolality is usually 825 to 880 mOsm/
kg.1705 

The osmolality of clindamycin (Upjohn) 12 mg/mL was deter-
mined to be 293 mOsm/kg in dextrose 5% and 309 mOsm/kg in 
sodium chloride 0.9%.1375 

One manufacturer has stated that the osmolalities of clin-
damycin (Akorn) 300-, 600-, and 900-mg premixed infusion  

solutions in dextrose 5% are 260 to 340, 280 to 370, and 300 
to 400 mOsm/kg, respectively.3390 One manufacturer has stated 
that the osmolalities of clindamycin (Baxter) 300-, 600-, and 
900-mg premixed infusions in sodium chloride 0.9% are 285 to 
345, 305 to 370, and 335 to 395 mOsm/kg, respectively.3389 

The osmolality of clindamycin 600 mg was calculated for the 
following dilutions:1054 

  Osmolality (mOsm/kg)

Diluent 50 mL 100 mL

Dextrose 5% 279 268

Sodium chloride 0.9% 306 294

Trade Name(s)
Cleocin Phosphate

Administration
Clindamycin phosphate is administered by intermittent intra-
venous infusion at concentrations not exceeding 18 mg/mL of 
clindamycin.3384 3384 3385 3386 3387 Intermittent infusions should 
be administered over 10 to 60 minutes at a rate not exceeding 
30 mg/min; clindamycin doses of 300, 600, 900, and 1200 
mg should be infused over 10, 20, 30, and 40 minutes, respec-
tively.3384 3385 3386 Not more than 1200 mg of clindamycin should 
be administered in a single 1-hour infusion period.3384 3386 Alter-
natively, following an initial single rapid infusion over 30 minutes 
with an infusion rate ranging from 10 to 20 mg/min, the drug 
also can be administered by continuous intravenous infusion 
at maintenance infusion rates of 0.75 to 1.25 mg/min in adult 
patients, with infusion rates determined by the desired serum 
clindamycin concentration.3384 3385 3386 The drug should not be 
administered undiluted as a bolus.3384 

Clindamycin phosphate also can be administered by intra-
muscular injection as an undiluted solution in some patients.3384 
Single injections exceeding 600 mg are not recommended.3384 

Stability
Intact containers of clindamycin phosphate should be stored at 
controlled room temperature; exposure to heat should be mini-
mized and temperatures above 30°C should be avoided.3384 3385 
3386 3387 Some manufacturers state that vials should not be refrig-
erated.3388 Crystallization may occur if refrigerated; the crystals 
resolubilize when warmed to room temperature, but care should 
be exercised to ensure that all crystals have redissolved.102 Solu-
tions should be visually inspected for particulate matter and 
discoloration prior to administration; only clear solutions should 
be used.3384 3385 3386 3387 3388 

Less than 10% decomposition occurs in 2 years at 25°C at pH 
3.5 to 6.5.102 103 

DOI: 10.37573/9781585286850.094
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pH Effects
Maximum stability occurs at pH 4, but an acceptable long-term 
shelf life is attained at pH 1 to 6.5.1072 

Freezing Solutions
Manufacturers state that clindamycin 6, 9, and 12 mg/mL 
in dextrose 5%, sodium chloride 0.9%, or Ringer’s injection, 
lactated is physically compatible and chemically stable for 56 
days at −10°C.3384 3388 Frozen solutions should be thawed at 
room temperature and should not be refrozen.3384 3388 

Some manufacturers state that vials of clindamycin phos-
phate should not be refrigerated.3384 3388 Crystallization may 
occur if refrigerated; the crystals resolubilize when warmed to 
room temperature, but care should be exercised to ensure that 
all crystals have redissolved. This would also apply if the product 
is frozen.102 

Syringes
Clindamycin 900 mg/6 mL in polypropylene syringes (Becton 
Dickinson) retained more than 95% of the initial concentration 
over at least 48 hours at room temperature.172 Diluted with sterile 
water for injection to concentrations of 20, 40, 60, and 120 mg/
mL and stored in Monoject plastic syringes or glass vials, clinda-
mycin exhibited little change in concentration and was free of 
particulate matter over 30 days at 25°C and 60 days at −15°C.173 

Clindamycin (Upjohn) 900 mg/6 mL showed no more than 
a 4 to 5% loss when stored in polypropylene syringes (Becton 
Dickinson) for 48 hours at 25°C under fluorescent light.1159 

Clindamycin (Upjohn) 600 mg stored in polypropylene 
syringes (3M) at 25°C under fluorescent light exhibited no loss 
in 48 hours.1164 

Vials
Dilution of clindamycin 300 and 900 mg in glass vials containing 
20 mL of dextrose 10% resulted in no visual changes and less 
than a 10% loss after 30 days of refrigeration at 10°C.1604 

Clindamycin (Abbott) injection was diluted with sterile water 
for injection to a concentration of 15 mg/mL for use in mini-
mizing measurement errors in pediatric dosing. The dilution was 
packaged in glass vials, and samples were stored at 22 and 4°C. 
The dilution remained visually free of particulate matter at both 
storage conditions throughout the study. No clindamycin loss 
occurred after 91 days at either 4 or 22°C.1714 

Clindamycin phosphate is incompatible with natural rubber 
closures because of the extraction of crystalline particu-
late matter, primarily β-sitosterol and stigmasterol. Simple 
cleaning procedures for the closures do not effectively 
remove the source of contamination. It is recommended that 
if clindamycin phosphate is repackaged in vials or disposable 
syringes, storage at room temperature should be limited to a 
few days.102 

Central Venous Catheter
Clindamycin (Upjohn) 2 mg/mL in dextrose 5% was found to 
be compatible with the ARROWg+ard Blue Plus (Arrow Inter-
national) chlorhexidine-bearing triple-lumen central catheter. 
Essentially complete delivery of the drug was found with little 
or no drug loss occurring. Furthermore, chlorhexidine delivered 
from the catheter remained at trace amounts with no substan-
tial increase due to the delivery of the drug through the cath-
eter.2335 

Compatibility Information
Solution Compatibility

Clindamycin phosphate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Amino acids 4.25%, dextrose 
25%

MG UP 600 mg No increase in particulate matter in 24 hr at 5°C 349 C

Dextrose 2.5% in Ringer’s 
injection, lactated

UP 600 mg Physically compatible and stable for 24 hr at room temperature 104 C

Dextrose 5% in Ringer’s 
injection

UP 600 mg Physically compatible and stable for 24 hr at room temperature 104 C

Dextrose 5% in sodium chlo-
ride 0.45%

UP 600 mg Stable for 24 hr 101 C

Dextrose 5% in sodium chlo-
ride 0.9%

MG UP 250 mg Stable for 24 hr at 4 and 25°C 105 C

Dextrose 5% in sodium chlo-
ride 0.9%

UP 600 mg Physically compatible and stable for 24 hr at room temperature 104 C

Dextrose 5% MG UP 250 mg Stable for 24 hr at 4 and 25°C 105 C

Dextrose 5% UP 600 mg Physically compatible and stable for 24 hr at room temperature 104 C

Dextrose 5% UP 6, 9, 12 g Stable for 24 hr 101 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% 6 g 3% loss in 79 days frozen at −10°C 174 C

Dextrose 5% TRa UP 6 g Physically compatible and 9% loss in 24 hr at room temperature. 
Little to no loss in 30 days at −20°C

555 C

Dextrose 5% TRg UP 6, 9, 12 g Physically compatible and stable for 16 days at 25°C, 32 days at 4°C, 
and 56 days at −10°C

753 C

Dextrose 5% ABg UP 9 g Physically compatible and no loss in 24 hr at 25°C 994 C

Dextrose 5% ABa UP 18 g 3% loss in 28 days frozen at −20°C 981 C

Dextrose 5% TRa QU 6 and 12 g Physically compatible with no loss in 22 days at 25°C, 54 days at 
5°C, and 68 days at −10°C

1351 C

Dextrose 5% MGc UP 7.6 g Visually compatible with no loss in 30 days at −20°C then 14 days 
at 4°C

1539 C

Dextrose 5% BAa, 
BRNb c 

GW 3 g Visually compatible with little loss in 24 hr at 4 and 22°C 2289 C

Dextrose 5% BAf SZ 1 and 12 g Little loss in 7 days at 23°C and 21 days at 4°C 2819 C

Dextrose 5% g PHU, AVG 6, 9, and 
12 g

Physically compatible and chemically stable for 16 days at 25°C and 
32 days at 4°C

3384, 3388 C

Dextrose 5% a PHU, AVG 6, 9, and 
12 g

Physically compatible and chemically stable for 56 days at −10°C 3384, 3388 C

Dextrose 5% a PHU, AVG 18 g Physically compatible and chemically stable for 16 days at 25°C 3384, 3388 C

Dextrose 10% MG UP 250 mg Stable for 24 hr at 4 and 25°C 105 C

Isolyte M in dextrose 5% MG UP 250 mg Stable for 24 hr at 4 and 25°C 105 C

Isolyte P in dextrose 5% MG UP 250 mg Stable for 24 hr at 4 and 25°C 105 C

Normosol R AB UP 1.2 g Stable for 24 hr 101 C

Ringer’s injection, lactated MG UP 250 mg Stable for 24 hr at 4 and 25°C 105 C

Ringer’s injection, lactated TRg UP 6, 9, 12 g Physically compatible with no loss in 16 days at 25°C, 32 days at 
5°C, and 56 days at −10°C

753 C

Ringer’s injection, lactated g PHU, AVG 6, 9, and 
12 g

Physically compatible and chemically stable for 16 days at 25°C and 
32 days at 4°C

3384, 3388 C

Ringer’s injection, lactated a PHU, AVG 6, 9, and 
12 g

Physically compatible and chemically stable for 56 days at −10°C 3384, 3388 C

Sodium chloride 0.9% UP 600 mg Physically compatible and stable for 24 hr at room temperature 104 C

Sodium chloride 0.9% UP 6 g Stable for 24 hr 101 C

Sodium chloride 0.9% MG UP 250 mg Stable for 24 hr at 4 and 25°C 105 C

Sodium chloride 0.9% TRg UP 6, 9, 12 g Physically compatible with no loss in 16 days at 25°C, 32 days at 
4°C, and 56 days at −10°C

753 C

Sodium chloride 0.9% ABg UP 9 g Physically compatible and no loss in 24 hr at 25°C 994 C

Sodium chloride 0.9% ABa UP 18 g 4% loss in 28 days frozen at −20°C 981 C

Sodium chloride 0.9% TRa QU 6 and 12 g Physically compatible with no loss in 22 days at 25°C, 54 days at 
5°C, and 68 days at −10°C

1351 C

Sodium chloride 0.9% BRa, 
BRNb c 

GW 3 g Visually compatible with little loss in 24 hr at 4 and 22°C 2289 C

Sodium chloride 0.9% HOSf SZ 1 and 12 g Little loss in 7 days at 23°C and 21 days at 4°C 2819 C

Sodium chloride 0.9% g PHU, AVG 6, 9, and 
12 g

Physically compatible and chemically stable for 16 days at 25°C and 
32 days at 4°C

3384, 3388 C

Solution Compatibility (Cont.)
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% a PHU, AVG 6, 9, and 
12 g

Physically compatible and chemically stable for 56 days at −10°C 3384, 3388 C

TPN #21d UP 250 mg Stable for 24 hr at 4 and 25°C 87 C

TPN #22d UP 3 g Physically compatible with no loss in 24 hr at 22°C in the dark 837 C

TPN #107d 400 mge Stable for 24 hr at 21°C 1326 C

a Tested in PVC containers.

b Tested in glass containers.

c Tested in polyolefin containers.

d Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

e As clindamycin base.

f Tested in Accufusor reservoirs.

g Tested in both PVC and glass containers.

Additive Compatibility

Clindamycin phosphate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g UP 6 g D5LR, D5R, 
D5S, D5W, 
D10W, LR, 
NS, R, SL

Physically compatible and amikacin stable for 24 hr 
at 25°C. Clindamycin not analyzed

293 C

Amikacin sulfate BR 4 g UP 9 g D5W, NSa Both stable for 48 hr at 25°C under fluorescent light 981 C

Aminophylline SE 600 mg UP 600 mg Physically incompatible 101 I

Ampicillin sodium 10 and 20 g UP, 24 g NS Physically compatible 1035 C

Ampicillin sodium WY 3.7 g UP 3 g NS Physically compatible with 4% ampicillin loss in 1 
day at 24°C

1035 C

Aztreonam SQ 10 and 20 g UP 3 and 6 g D5W, NSb Physically compatible with little or no loss of either 
drug in 48 hr at 25°C and 7 days at 4°C

1002 C

Aztreonam SQ 20 g UP 9 g D5Wa Physically compatible with 3% clindamycin loss and 
5% aztreonam loss in 48 hr at 25°C under fluores-
cent light

1026 C

Aztreonam SQ 20 g UP 9 g NSa Physically compatible with 2% clindamycin loss and 
no aztreonam loss in 48 hr at 25°C under fluores-
cent light

1026 C

Cefazolin sodium SKF 10 g UP 9 g D5Wa Physically compatible with no clindamycin loss and 
8% cefazolin loss in 48 hr at room temperature 
under fluorescent light

983 C

Cefazolin sodium SKF 10 g UP 9 g NSa Physically compatible with no clindamycin loss and 
3% cefazolin loss in 48 hr at room temperature 
under fluorescent light

983 C

Cefazolin sodiumf SKF 10 g UP 9 g D5W, NSa 10% cefazolin loss in 4 hr in D5W and 12 hr in NS at 
25°C. No clindamycin and gentamicin loss in 24 hr

1328 I

Cefepime HCl BR 40 g UP 0.25 g D5W, NS 7% or less cefepime loss in 24 hr at room tempera-
ture and 10% or less loss in 7 days at 5°C. No clinda-
mycin loss in 24 hr at room temperature and 8% or 
less loss in 7 days at 5°C

1682 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Cefepime HCl BR 4 g UP 6 g D5W, NS 7% or less cefepime loss in 24 hr at room tempera-
ture and 10% or less loss in 7 days at 5°C. No clinda-
mycin loss in 24 hr at room temperature and 8% or 
less loss in 7 days at 5°C

1682 C

Cefotaxime sodium HO 20 g UP 9 g D5W, NSc Physically compatible with no clindamycin loss and 
3% cefotaxime loss in 24 hr at 25°C

994 C

Cefoxitin sodium MSD 20 g UP 9 g D5Wa Physically compatible with no loss of either drug in 
48 hr at room temperature

983 C

Cefoxitin sodium MSD 20 g UP 9 g NSa Physically compatible with no clindamycin loss and 
7% cefoxitin loss in 48 hr at room temperature

983 C

Ceftazidime GL 20 g UP 9 g D5Wa Physically compatible with 9% clindamycin loss and 
11% ceftazidime loss in 48 hr at 25°C under fluores-
cent light

1026 C

Ceftazidime GL 20 g UP 9 g NSa Physically compatible with 5% clindamycin loss and 
7% ceftazidime loss in 48 hr at 25°C under fluores-
cent light

1026 C

Ceftriaxone sodium RC 20 g UP 12 g D5Wa 10% ceftriaxone loss in 4 hr and 17% in 24 hr at 
25°C under fluorescent light. No clindamycin loss in 
48 hr

1026 I

Ceftriaxone sodium RC 20 g UP 12 g NSa 10% ceftriaxone loss in 1 hr and 12% in 24 hr at 
25°C under fluorescent light. 6% clindamycin loss 
in 48 hr

1026 I

Cefuroxime sodium GL 15 g UP 9 g D5W Physically compatible with 4% clindamycin loss and 
6 to 8% cefuroxime loss in 48 hr at 25°C under fluo-
rescent light

1164 C

Cefuroxime sodium GL 15 g UP 9 g NS Physically compatible with 9% clindamycin and cefu-
roxime losses in 48 hr at 25°C under fluorescent light

1164 C

Ciprofloxacin MI 1.6 g LY 7.1 g D5W, NS Precipitate forms immediately 1541 I

Fluconazole PF 1 g AST 6 g D5W Visually compatible with no fluconazole loss in 72 
hr at 25°C under fluorescent light. Clindamycin not 
tested

1677 C

Gentamicin sulfate 120 mg UP 2.4 g D5W Physically compatible. Clindamycin stable for 24 hr 
at room temperature

104 C

Gentamicin sulfate 60 mg UP 1.2 g D5W Physically compatible. Clindamycin stable for 24 hr 
at room temperature

104 C

Gentamicin sulfate 600 mg UP 12 g D5W Physically compatible 101 C

Gentamicin sulfate 800 mg UP 9 g D5W Clindamycin stable for 24 hr 101 C

Gentamicin sulfate AB 1 g UP 9 g D5W, NSc Physically compatible and both drugs stable for 
48 hr at room temperature exposed to light and 1 
week frozen

174 C

Gentamicin sulfate LY 1.2 g UP 9 g D5Wa Physically compatible and both drugs stable for 7 
days at 4 and 25°C

174 C

Gentamicin sulfate LY 1.2 g UP 9 g NSa Physically compatible and both drugs stable for 14 
days at 4 and 25°C

174 C

Gentamicin sulfate LY 2.4 g UP 18 g D5W, NSc Physically compatible and both drugs stable for 14 
days at 4 and 25°C

174 C

Gentamicin sulfate ES 1.2 g UP 9 g D5W, NSa Physically compatible and both drugs stable for 28 
days frozen at −20°C

174 C

Gentamicin sulfate ES 2.4 g UP 18 g D5W, NSb Both drugs stable for 28 days frozen at −20°C 981 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Gentamicin sulfate ES 667 mg UP 6 g D5Wb Physically compatible with no clindamycin loss and 
9% gentamicin loss in 24 hr at room temperature

995 C

Gentamicin sulfate 75 mg 400 mgd TPN #107e 19% gentamicin loss and 15% clindamycin loss in 24 
hr at 21°C

1326 I

Gentamicin sulfateg ES 800 mg UP 9 g D5W, NSa 10% cefazolin loss in 4 hr in D5W and 12 hr in NS at 
25°C. No clindamycin and gentamicin loss in 24 hr

1328 I

Heparin sodium 100,000 units UP 9 g D5W Clindamycin stable for 24 hr 101 C

Hydrocortisone 
sodium succinate

UP 1 g UP 1.2 g W Clindamycin stable for 24 hr 101 C

Methylprednisolone 
sodium succinate

UP 500 mg UP 1.2 g D5W, W Clindamycin stable for 24 hr 101 C

Metoclopramide HCl RB 100 and 200 
mg

UP 6 g Physically compatible for 24 hr at 25°C 1167 C

Metoclopramide HCl RB 1.9 g UP 3.5 g Physically compatible for 24 hr at 25°C 1167 C

Metoclopramide HCl RB 1.2 g UP 4.4 g Physically compatible for 24 hr at 25°C 1167 C

Potassium chloride 40 mEq UP 600 mg D5½S Physically compatible and clindamycin stable for 24 
hr at room temperature

104 C

Potassium chloride 100 mEq UP 600 mg D5W, NS Physically compatible 101 C

Potassium chloride 400 mEq UP 6 g D5½S Clindamycin stable for 24 hr 101 C

Ranitidine HCl GL 100 mg UP 1.2 g D5W Color change and gas formation 1151 I

Ranitidine HCl GL 50 mg and 
2 g

1.2 g D5W, NS Physically compatible. Ranitidine stable for 24 hr at 
25°C. Clindamycin not tested

1515 C

Sodium bicarbonate 44 mEq UP 1.2 g D5S, D5W Clindamycin stable for 24 hr 101 C

Tobramycin sulfate DI 1 g UP 9 g D5W, NSc Physically compatible and both drugs stable for 48 
hr at room temperature exposed to light and for 1 
week frozen

174 C

Tobramycin sulfate DI 1.2 g UP 9 g D5Wa Physically compatible and clindamycin stable for 28 
days frozen. 8% tobramycin loss in 14 days and 17% 
in 28 days

174 C

Tobramycin sulfate DI 1.2 g UP 9 g NSa Physically compatible and both drugs stable for 28 
days frozen

174 C

Tobramycin sulfate DI 2.4 g UP 18 g D5Wb 8% tobramycin lost in 14 days and 17% in 28 days at 
−20°C. Clindamycin stable

981 C

Tobramycin sulfate DI 2.4 g UP 18 g NSb Both drugs stable for 28 days frozen at −20°C 981 C

Tramadol HCl GRU 400 mg AB 6 g NS Tramadol losses of 20% in 4 hr at room temperature 
with precipitate

2652 I

Verapamil HCl KN 80 mg UP 1.2 g D5W, NS Physically compatible for 24 hr 764 C

a Tested in glass containers.

b Tested in PVC containers.

c Tested in both glass and PVC containers.

d Present as clindamycin base.

e Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

f Tested in combination with gentamicin sulfate 800 mg/L.

g Tested in combination with cefazolin sodium 10 g/L.

Additive Compatibility (Cont.)
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Drugs in Syringe Compatibility

Clindamycin phosphate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Amikacin sulfate BR 750 mg/4 mLa UP 900 mg/6 mL Physically compatible with little loss of either drug 
in 48 hr at 25°C

1159 C

Aztreonam SQ 2 g UP 600 mg/4 mL Physically compatible with 2% clindamycin loss and 
8% aztreonam loss in 48 hr at 25°C under fluores-
cent light

1164 C

Caffeine citrate 20 mg/1 mL UP 150 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Dimenhydrinate 10 mg/1 mL 150 mg/1 mL Clear solution 2569 C

Gentamicin sulfate ES 120 mg/4 mLa UP 900 mg/6 mL Physically compatible with little loss of either drug 
for 48 hr at 25°C

1159 C

Heparin sodium 2500 units/1 mL UP 300 mg Physically compatible for at least 5 min 1053 C

Pantoprazole sodium b 4 mg/1 mL 150 mg/1 mL Precipitates within 1 hr 2574 I

Tobramycin sulfate DI 120 mg/4 mLa UP 900 mg/6 mL Cloudy white precipitate forms immediately and 
changes to gel-like precipitate

1159 I

a Diluted to 4 mL with 1 mL of sodium chloride 0.9%.

b Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Clindamycin phosphate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL APP 10 mg/mLb Physically compatible for 4 hr at 23°C 2901, 
2902 

C

Acyclovir sodium BW 5 mg/mLa UP 12 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Allopurinol sodium BW 3 mg/mLb AB 10 mg/mLb Tiny particles form immediately and become more 
numerous over 4 hr

1686 I

Amifostine USB 10 mg/mLa AST 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Amiodarone HCl LZ 4 mg/mLc UP 6 mg/mLc Physically compatible for 4 hr at room temperature 1444 C

Amsacrine NCI 1 mg/mLa UP 10 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

Anakinra SYN 4 and 36 mg/mLb AST 12 mg/mLb Physically compatible with little or no loss of either 
drug in 4 hr at 22°C

2510 C

Anidulafungin VIC 0.5 mg/mLa AB 10 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Azithromycin PF 2 mg/mLb PHU 30 mg/mLk l Amber and white microcrystals found 2368 I

Aztreonam SQ 40 mg/mLa AST 10 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa AB 10 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetrasodium TMC 1 mg/mLb 10 mg/mLb Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.7 mg/mLb BED 10 mg/mLb Immediate white turbid precipitate forms 2758 I

Caspofungin acetate ME 0.5 mg/mLb HOS 60 mg/mLk Fine white crystals reported 2766 I

Ceftaroline fosamil FOR 2.22 mg/mLa b m BED 10 mg/mLa b m Physically compatible for 4 hr at 23°C 2826 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa AST 10 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cloxacillin sodium SMX 100 mg/mL SZ 150 mg/mL Physically compatible for up to 4 hr at room tempera-
ture

3245 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cyclophosphamide MJ 20 mg/mLa UP 12 mg/mLa Physically compatible for 4 hr at 25°C 1194 C

Dexmedetomidine HCl AB 4 mcg/mLb AB 10 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 5 mg/mL UP 12b and 150 mg/mL Visually compatible 1807 C

Docetaxel RPR 0.9 mg/mLa AST 10 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Doxapram HCl RB 2 mg/mLa PHU 10 mg/mLa Gas bubbles evolve immediately 2470 I

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa AST 10 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Enalaprilat MSD 0.05 mg/mLb UP 9 mg/mLa Physically compatible for 24 hr at room temperature 
under fluorescent light

1355 C

Esmolol HCl DCC 10 mg/mLa UP 9 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Etoposide phosphate BR 5 mg/mLa AST 10 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Fat emulsion, intra-
venous

OTS 20%o PF 5.77 mg/mLa p No change in particle size ≥1.3 μm observed in 24 hr 
at 25°C in the dark

3452 C

Fenoldopam mesylate AB 80 mcg/mLb AB 10 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Filgrastim AMG 30 mcg/mLa AB 10 mg/mLa Particles and filaments form immediately 1687 I

Fluconazole RR 2 mg/mL AB 24 mg/mL Precipitates immediately 1407 I

Fludarabine phos-
phate

BX 1 mg/mLa LY 10 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Foscarnet sodium AST 24 mg/mL AB 24 mg/mL Physically compatible for 24 hr at room temperature 
under fluorescent light

1335 C

Foscarnet sodium AST 24 mg/mL UP 12 mg/mLc Physically compatible for 24 hr at 25°C under fluores-
cent light

1393 C

Gemcitabine HCl LI 10 mg/mLb AST 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa AB 10 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Heparin sodium TR 50 units/mL UP 12 mg/mLa Visually compatible for 4 hr at 25°C 1793 C

Hetastarch in lactated 
electrolyte

AB 6% PHU 10 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydromorphone HCl WY 0.2 mg/mLa UP 12 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Hydroxyethyl starch 
130/0.4 in sodium 
chloride 0.9%

FRK 6% SZ 6, 12, 24 mg/mLa Visually compatible for 24 hr at room temperature 2770 C

Idarubicin HCl AD 1 mg/mLb AST 12 mg/mLa Haze and precipitate form immediately 1525 I

Labetalol HCl SC 1 mg/mLa UP 9 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Levofloxacin OMN 5 mg/mLa UP 150 mg/mL Visually compatible for 4 hr at 24°C 2233 C

Linezolid PHU 2 mg/mL UP 10 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Magnesium sulfate IX 16.7, 33.3, 66.7, 
100 mg/mLa 

UP 12 mg/mLa Physically compatible for at least 4 hr at 32°C 813 C

Melphalan HCl BW 0.1 mg/mLb AB 10 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl WY 10 mg/mLa UP 12 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Meropenem 50 mg/mL SZ 150 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Midazolam HCl RC 1 mg/mLa UP 9 mg/mLa Visually compatible for 24 hr at 23°C 1847 C

Milrinone lactate SS 0.2 mg/mLa PHU 18 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Morphine sulfate WI 1 mg/mLa UP 12 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Multivitamins USV 5 mL/La UP 600 mg/100 mLa Physically compatible for 24 hr at room temperature 323 C

Nicardipine HCl DCC 0.1 mg/mLa UP 9 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Ondansetron HCl GL 1 mg/mLb LY 10 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Oritavancin diphos-
phate

TAR 0.8, 1.2, and 2 
mg/mLa 

HOS 12 mg/mLa Haze forms immediately with precipitate after 30 to 
60 min

2928 I

Pemetrexed disodium LI 20 mg/mLb PHU 10 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Piperacillin sodium–
tazobactam sodium

LEd 40 mg/mLa n AB 10 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Propofol ZENq 10 mg/mL AST 10 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

AST 10 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb LY 10 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Tacrolimus FUJ 1 mg/mLb ES 12 mg/mLa Visually compatible for 24 hr at 25°C 1630 C

Teniposide BR 0.1 mg/mLa AST 10 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Theophylline TR 4 mg/mL UP 12 mg/mLa Visually compatible for 6 hr at 25°C 1793 C

Thiotepa IMMe 1 mg/mLa AST 10 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #73f 32.5 mLg UP 12 mg/mLa Visually compatible for 4 hr at 25°C 1008 C

TNA #218 to #226f AST 10 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TPN #61f h UP 50 mg/0.33 mLi Physically compatible 1012 C

TPN #61f j UP 300 mg/2 mLi Physically compatible 1012 C

TPN #212 to #215f AB 10 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Vinorelbine tartrate BW 1 mg/mLb AB 10 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Zidovudine BW 4 mg/mLa UP 12 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Test performed using the formulation WITHOUT edetate disodium.

e Lyophilized formulation tested.

f Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

g A 32.5-mL sample of parenteral nutrition solution mixed with 50 mL of antibiotic solution.

h Run at 21 mL/hr.

i Given over 10 minutes by syringe pump.

j Run at 94 mL/hr.

k Tested in sodium chloride 0.45%.

l Injected via Y-site into an administration set running azithromycin.

m Tested in Ringer’s injection, lactated.

n Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

o Run at 25 mL/hr with dextrose 5% run at 83 mL/hr.

p Run at 100 mL/hr.

q Test performed using the formulation WITH edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Additional Compatibility Information
Infusion Solutions
Manufacturers state that clindamycin phosphate demonstrated 
no inactivation or incompatibility in intravenous solutions 
containing sodium chloride, dextrose, and calcium or potassium 
and in solutions containing vitamin B complex in concentrations 
used clinically.3384 3388 

Other Drugs
Manufacturers state that clindamycin phosphate is physically 
incompatible with aminophylline, ampicillin sodium, barbiturates, 

calcium gluconate, magnesium sulfate, and phenytoin sodium, but 
that no incompatibility has been demonstrated with cephalothin, 
kanamycin, gentamicin, penicillin, and carbenicillin.3384 3388 

Peritoneal Dialysis Solutions
Clindamycin (Upjohn) 10 mg/L stability in peritoneal dial-
ysis solutions (Dianeal 137 and PD-2) with heparin sodium 
500 units/L was evaluated. Approximately 102 ± 9% activity 
remained after 24 hours at 25°C.1228 

Clindamycin (Dalacin C Phosphate, Pfizer) 300 mg in 2 L of 
Dianeal PD-4 with dextrose 2.5% (Baxter) exhibited little to no 
loss of drug over 6 hours at 37°C.3108 
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Clofarabine
AHFS 10:00

Products
Clofarabine is available as a 1-mg/mL solution in 20-mL 
single-use (preservative-free) vials.3213  Each vial also contains 
water for injection and sodium chloride.3213 

To prepare for administration, clofarabine injection should be 
passed through a 0.2-μm syringe filter and then diluted in an appro-
priate amount of dextrose 5% or sodium chloride 0.9% to yield a 
final clofarabine concentration between 0.15 and 0.4 mg/mL.3213 

pH
The pH of the undiluted solution ranges from 4.5 to 7.5.3213 

Osmolarity
The osmolarity of the undiluted solution (Evoltra) is from 270 to 
310 mOsm/L.3215 

Trade Name(s)
Clolar, Evoltra

Administration
Clofarabine is administered as an intravenous infusion over 2 
hours following dilution of the drug with dextrose 5% or sodium 
chloride 0.9%.3213 

As with other toxic drugs, applicable special handling and 
disposal procedures for clofarabine should be followed.3213 

Stability
Clofarabine injection is a clear, practically colorless solution.3213  
Intact vials should be stored at controlled room tempera-
ture.3213 

Diluted solutions of clofarabine should be stored at room 
temperature (15 to 30°C) and must be used within 24 hours of 
preparation.3213 

The undiluted 1-mg/mL solution of clofarabine in the original 
glass vial was found to be physically and chemically stable for 4 
weeks after first opening the vial at 2 to 8°C or 25°C both with 
and without light protection.3216 

Filtration
Clofarabine injection should be filtered through a 0.2-μm 
syringe filter prior to dilution.3213 

Compatibility Information
Solution Compatibility

Clofarabine

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% SAA 150 to 400 mg Use within 24 hr 3213 C

Dextrose 5% FRKa GZ 200 and 600 mg Physically and chemically stable for 4 weeks at 2 to 8°C or 
25°C both with and without light protection

3216 C

Sodium chloride 0.9% 150 to 400 mg Use within 24 hr 3213 C

Sodium chloride 0.9% GZ Physically and chemically stable for 3 days at 2 to 8°C and 
room temperature up to 25°C

3215 C

Sodium chloride 0.9% FRKa GZ 100, 200, 300, and  
400 mg

Physically and chemically stable for 48 hours at 2 to 8°C 
protected from light

3216 C

Sodium chloride 0.9% FRKb GZ 200, 300, and 400 mg Physically and chemically stable for 48 hours at 2 to 8°C 
protected from light

3216 C

DOI: 10.37573/9781585286850.095
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% FRKc GZ 100, 200, and 300 mg Physically and chemically stable for 48 hours at 2 to 8°C 
protected from light

3216 C

Sodium chloride 0.9% FRKa GZ 200 and 600 mg Physically and chemically stable for 4 weeks at 2 to 8°C or 
25°C both with and without light protection

3216 C

a Tested in Freeflex polypropylene/polyethylene containers.

b Tested in glass containers.

c Tested in PVC containers.

© Copyright, June 2017. American Society of Health-System 
Pharmacists, Inc.

Solution Compatibility (Cont.)
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Clonazepam
AHFS 28:12.08

Products
Clonazepam is available as a concentrate for injection in 1-mL 
ampuls containing 1 mg of the drug in a solvent composed of 
ethanol, benzyl alcohol, propylene glycol, and glacial acetic 
acid.3406 3407 Each ampul of the drug is packaged with an ampul 
containing 1 mL of sterile water for injection diluent.3406 3407 

For intravenous injection, the contents of the clonazepam 
ampul must be mixed thoroughly with the contents of the 
diluent ampul of sterile water for injection; to avoid local irrita-
tion of the veins, the mixture should be prepared immediately 
prior to administration.3406 3407 

For intravenous infusion, the contents of each clonazepam 
ampul (1 mg) should be diluted to at least 85 mL (e.g., 3 mg 
of clonazepam in 250 mL) with sodium chloride 0.9%, dextrose 
2.5% in sodium chloride 0.45%, dextrose 5%, or dextrose 10% 
to avoid precipitation.3406 3407 

pH
Clonazepam (Roche) 0.125, 0.222, and 0.5 mg/mL in sodium 
chloride 0.9% for continuous subcutaneous infusion had pH 
values of 3.6, 3.5, and 3.6, respectively.2161 

Trade Name(s)
Rivotril

Administration
Clonazepam is administered after dilution by slow intrave-
nous injection or intravenous infusion.3406 3407 When admin-
istered by intravenous injection, the diluted drug must be 
administered very slowly into a sufficiently large vein at a 
rate not exceeding 0.25 to 0.5 mg/min.3406 3407 If the injec-
tion is administered rapidly or the vein into which the diluted 
drug is administered is not sufficiently large, there is a risk of 
thrombophlebitis and subsequent thrombosis.3406 3407 

Clonazepam has been administered intramuscularly after 
being mixed thoroughly with the contents of the diluent ampul 
of sterile water for injection, but this route should be used only 
in exceptional cases or if intravenous administration is not 
possible.3407 Efficacy of clonazepam administered by the intra-
muscular route has not been demonstrated.3406 

Stability
Clonazepam concentrate for injection is a colorless to slightly 
green-yellow solution.3406 3407 Intact ampuls should be stored 
below 253406 or 30°C3407 in the outer carton to protect from 
light.3406 3407 If intended for administration by slow intrave-
nous injection, the manufacturer recommends that the drug be 
used immediately after mixing with the supplied sterile water 
for injection diluent.3406 3407 After clonazepam is diluted in a 
compatible infusion solution as instructed, the infusion is stated 

to be stable for 24 hours at room temperature;3406 3407 however, 
if prepared in a polyvinyl chloride (PVC) container, the infusion 
should be infused immediately and usually within 4 hours, and 
the infusion time should not exceed 8 hours.3407 

Clonazepam should not be mixed with sodium bicarbonate 
because of the potential for precipitation.3406 3407 

Syringes
Clonazepam (Roche) 5 and 10 mg, diluted to 48 mL with sodium 
chloride 0.9% and stored in polyethylene syringes, was physi-
cally compatible and exhibited no clonazepam loss in 10 hours 
at room temperature.1708 

Reconstituted clonazepam (Roche) 0.5 mg/mL packaged in 
polypropylene syringes was evaluated. Less than 2% clonaz-
epam loss occurred in 48 hours stored at room temperature 
exposed to normal room light.2172 

Sorption
Clonazepam can adsorb to plastic infusion bags and infusion 
sets, especially those made of PVC.3406 3407 Clonazepam has 
demonstrated sorption losses of up to 50% when in contact 
with PVC, especially when prepared bags are stored for more 
than 24 hours and/or when bags are stored in warm ambient 
conditions or when long tubing sets or slow rates of infusion are 
used.3406 3407 It is recommended that PVC-containing bags and 
infusion sets be avoided if possible and that alternative mate-
rials be used.3406 3407 If PVC bags are used, the admixture should 
be infused immediately and usually within 4 hours, and the infu-
sion time should not exceed 8 hours.3407 Caution should be exer-
cised when switching between PVC and non-PVC-containing 
bags and infusion sets.3406 3407 

Hooymans et al. compared losses of clonazepam to PVC and 
polyethylene-lined infusion tubing. Clonazepam (Roche) 5 and 
10 mg, diluted in sodium chloride 0.9% to a final volume of 48 
mL in polyethylene syringes, was delivered at room tempera-
ture through tubing at flow rates of 2 or 4 mL/hr (5 mg in 48 
mL) and 2 mL/hr (10 mg in 48 mL). No losses were observed in 
the plastic syringes or to the polyethylene-lined tubing over 10 
hours. Losses to the PVC tubing were dependent on the flow 
rate and concentration, being greater at 2 mL/hr and at 5 mg/48 
mL, respectively. Potency decreased to approximately 40 and 
55% of the original strength after 0.6 hour for the 5-mg/48 mL 
concentration at 2 and 4 mL/hr, respectively. After 0.6 hour, the 
10-mg/48 mL concentration retained 55% of original potency 
when delivered at 2 mL/hr. Effluent concentrations gradually 
increased after the first hour, reaching approximately 80 to 
90% of original concentrations after 10 hours.1708 

Clonazepam (Roche) (concentration unspecified) in dextrose 
5% in PVC containers was delivered over 4 hours through PVC 
administration sets. Losses due to sorption ranged from about 
13 to 18% determined by UV spectroscopy.2045 
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Compatibility Information
Solution Compatibility

Clonazepam

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in sodium 
chloride 0.45%

RC Physically and chemically stable for 24 hr at room temperature 3406, 3407 C

Dextrose 2.5% in sodium 
chloride 0.45%

b RC Use within 4 hr and complete administration within 8 hr 3407 C

Dextrose 5% ABa RC 6 mg Physically compatible with no loss in 10 hr 1707 C

Dextrose 5% TRb RC 6 mg 7% loss in 7 hr, 17 to 20% loss in 24 hr, and 31 to 33% loss in 6 
days at room temperature protected from light

1707 I

Dextrose 5% RC Physically and chemically stable for 24 hr at room temperature 3406, 3407 C

Dextrose 5% b RC Use within 4 hr and complete administration within 8 hr 3407 C

Dextrose 10% RC Physically and chemically stable for 24 hr at room temperature 3406, 3407 C

Dextrose 10% b RC Use within 4 hr and complete administration within 8 hr 3407 C

Sodium chloride 0.9% ABa RC 6 mg Physically compatible with no loss in 10 hr 1707 C

Sodium chloride 0.9% TRb RC 6 mg 14% loss in 7 hr, 17 to 20% loss in 24 hr, and 31 to 33% loss in 6 
days at room temperature protected from light

1707 I

Sodium chloride 0.9% RC Physically and chemically stable for 24 hr at room temperature 3406, 3407 C

Sodium chloride 0.9% b RC Use within 4 hr and complete administration within 8 hr 3407 C

a Tested in glass containers.

b Tested in PVC containers.

Drugs in Syringe Compatibility

Clonazepam

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Heparin sodium 2500 units/1 mL RC 1 mg/2 mL Visually compatible for at least 5 min 1053 C

Y-Site Injection Compatibility (1:1 Mixture)

Clonazepam

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Blinatumomab AMG 0.125 and 
0.375 mcg/mLc 

RC 0.02 mg/mLc Particles, flakes, thin needles, or haze transiently 
appears

3405, 3417 ?

Defibrotide sodium JAZ 8 mg/mLc RC 0.02 mg/mLc Visually compatible for 4 hr at room temperature 3149 C

TPN #189a RC 10 mg/mLb Visually compatible for 24 hr at 22°C 1767 C

a Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

b Tested in sterile water for injection.

c Tested in sodium chloride 0.9%.

Selected Revisions June 12, 2018. © Copyright, October 1994. 
American Society of Health-System Pharmacists, Inc.
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Clonidine Hydrochloride
AHFS 24:08.16

Products
Clonidine hydrochloride is available in concentrations of 0.1 mg/
mL (100 mcg/mL) and 0.5 mg/mL (500 mcg/mL) in 10-mL vials. 
Each mL of the preservative-free solution also contains sodium 
chloride 9 mg in water for injection. Hydrochloric acid and/or 
sodium hydroxide may have been added to adjust the pH.1(2/06) 

pH
From 5 to 7.1(2/06) 

Trade Name(s)
Duraclon

Administration
Clonidine hydrochloride injection is administered by continuous 
epidural infusion using an appropriate epidural infusion device. 
The 0.5-mg/mL concentration must be diluted with sodium 
chloride 0.9% to 0.1 mg/mL for use. Clonidine hydrochloride 
injection must not be used with a preservative.1(2/06) 

Stability
Intact vials containing the clear, colorless solution should be 
stored at controlled room temperature.1(2/06) They are stable for 
6 months stored at an elevated temperature of 40°C, remaining 
clear and colorless with no loss of clonidine hydrochloride.2069 

Clonidine hydrochloride (Roxane) 100 mcg/mL was filled 
into plastic syringes (Becton Dickinson), pump reservoirs (Bard), 
and glass vials and stored at 22 to 27°C for 7 days. The solution 
was also filled into administration set tubing (Kendall McGaw) 
and stored under the same conditions. In all cases, the solution 
remained clear and colorless and no loss of potency was found.2069 

Clonidine hydrochloride 100 mcg/mL was delivered at a rate 
of 0.1 mL/hr for 7 days through 2 epidural catheter sets, Epi-Cath 
(Abbott) and Port-A-Cath (Pharmacia Deltec). The temperature 
was maintained at 37°C to simulate internal use of the set. The 
delivered solution remained clear and colorless throughout the 
study. Furthermore, the solution delivered through the Epi-Cath 
resulted in little or no loss. With the Port-A-Cath, a concentrating 
effect due to a loss of water was countered by a small cloni-
dine hydrochloride loss of drug (about 5%). The net effect was 
delivery of about 95% of the clonidine hydrochloride dose.2069 

Syringes
Clonidine hydrochloride (Boehringer Ingelheim) 9 mcg/mL 
in sodium chloride 0.9% was packaged in 2 types of polypro-
pylene syringes. The Omnifix (B. Braun) syringes had polyiso-
prene piston tips while the Terumo syringes had no natural or 
synthetic rubber in the product. Stored at 4, 21, and 35°C for 30 
days, the test solutions in Terumo syringes exhibited no visual 
changes or changes in measured pH. Stored at 4, 21, and 35°C 
for 30 days, the test solutions in Omnifix syringes exhibited no 
visual changes but substantial changes in measured pH occurred 
in some samples. An acceptable pH was maintained for 30 days 
at 4°C, 5 days at 21°C, and less than 1 day at 35°C. Although the 
pH remained within the stability range for the drug in most of 
the samples, this does not definitively demonstrate stability.2387 

Clonidine hydrochloride (Medicianz) 0.5 and 5 mcg/mL in 
dextrose 5%, dextrose 10%, and sodium chloride 0.9% was 
packaged in 20-mL plastic syringes (MicroAnalytix).3506 Solu-
tions were physically stable with little to no loss of drug in 24 
hours at 35°C.3506 

Implantable Pumps
An admixture of bupivacaine hydrochloride 25 mg/mL, cloni-
dine hydrochloride 2 mg/mL, and morphine sulfate 50 mg/mL 
in sterile water for injection was reported to be physically and 
chemically stable for 90 days at 37°C in SynchroMed implant-
able pumps. Little or no loss of any drug occurred.2585 

Clonidine hydrochloride and morphine sulfate powders were 
dissolved in ziconotide acetate (Elan) injection to yield concen-
trations of 2 and 35 mg/mL and 25 mcg/mL, respectively. Stored 
at 37°C, 11% ziconotide loss in 7 days, 4% clonidine loss in 20 
days, and no morphine loss in 28 days occurred.2752 

Morphine sulfate (Infumorph) 20 mg/mL with clonidine 
hydrochloride (Boehringer Ingelheim) 50 mcg/mL and morphine 
sulfate 2 mg/mL with clonidine hydrochloride 1.84 mg/mL were 
evaluated in SynchroMed EL (Medtronic) implantable pumps 
with silicone elastomer intrathecal catheters at 37°C for 3 
months. No visible incompatibilities were observed, and deliv-
ered concentrations of both drugs were in the range of 94 to 
99.6% of the theoretical concentrations throughout the study. 
Furthermore, no impairment of mechanical performance of the 
pump or any of its components was found.2477 

DOI: 10.37573/9781585286850.097

Compatibility Information
Solution Compatibility

Clonidine HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BAa MDZ 0.5 and 5 mg Physically stable with little to no loss of drug in 7 days at 4°C 3506 C

Dextrose 10% BAa MDZ 0.5 and 5 mg Physically stable with little to no loss of drug in 7 days at 4°C 3506 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% BA 200 mg Visually compatible with no loss of drug in 10 weeks at 37°C 
protected from light

2359 C

Sodium chloride 0.9% BAa MDZ 0.5 and 5 mg Physically stable with little to no loss of drug in 7 days at 4°C 3506 C

a Tested in amber glass containers.

Additive Compatibility

Clonidine HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Baclofen 1 g 0.2 g NS Visually compatible with no loss of either 
drug in 10 weeks at 37°C in dark

2359 C

Bupivacaine HCl with 
fentanyl citrate

AST  
JN

1 g  
35 mg

BI 9 mg NSa Visually compatible with less than 10% 
change of any drug in 28 days at 4°C and 24 
days at 25°C in the dark

2437 C

Fentanyl citrate with 
bupivacaine HCl

JN  
AST

35 mg  
1 g

BI 9 mg NSa Visually compatible with less than 10% 
change of any drug in 28 days at 4°C and 24 
days at 25°C in the dark

2437 C

Hydromorphone HCl 25 mg BI 150 mg c No clonidine loss in 35 days at 37°C 2593 C

Meperidine HCl 8 g BI 3 mg NSa Visually compatible with no loss of either 
drug in 21 days at room temperature

2710 C

Ropivacaine HCl ASZ 1 g BI 5 and 50 mg NSb Physically compatible. No loss of either drug 
in 30 days at 30°C in the dark

2433 C

Ropivacaine HCl ASZ 2 g BI 5 mg b Physically compatible. No loss of either drug 
in 30 days at 30°C in the dark

2433 C

Ziconotide acetate ELN 25 mgd BB 2 ge No loss of either drug in 28 days at 37°C 2703 C

a Tested in PVC containers.

b Tested in polypropylene bags (Mark II Polybags).

c Tested in SynchroMed implantable pumps.

d Tested in SynchroMed II implantable pumps.

e Clonidine HCl powder dissolved in ziconotide acetate injection.

Drugs in Syringe Compatibility

Clonidine HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Bupivacaine HCl SAN 3.75 mg/1 mL FUJ 100 mcg/1 mL Physically and chemically stable for 14 days at room 
temperature

2069 C

Bupivacaine HCl SAN 60 mg/8 mL FUJ 100 mcg/1 mL Physically and chemically stable for 14 days at room 
temperature

2069 C

Bupivacaine HCl with 
fentanyl citrate

AST  
JN

50 mg  
1.75 mg

BI 0.45 mg Diluted to 50 mL with NS. Visually compatible with 
less than 10% loss of any drug in 25 days at 4 and 
25°C in the dark

2437 C

Bupivacaine HCl with 
morphine sulfate

SW  
ES

1.5 mg/mL  
0.2 mg/mL

BI 0.03 mg/mL Diluted to 5 mL with NS. Visually compatible with no 
new GC/MS peaks in 1 hr at room temperature

1956 C

Fentanyl citrate with 
bupivacaine HCl

JN  
AST

1.75 mg  
50 mg

BI 0.45 mg Diluted to 50 mL with NS. Visually compatible with 
less than 10% loss of any drug in 25 days at 4 and 
25°C in the dark

2437 C

Solution Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Fentanyl citrate with 
lidocaine HCl

JN  
AST

0.01 mg/mL  
2 mg/mL

BI 0.03 mg/mL Diluted to 5 mL with NS. Visually compatible with no 
new GC/MS peaks in 1 hr at room temperature

1956 C

Heparin sodium 2500 units/1 mL BI 0.15 mg/1 mL Visually compatible for at least 5 min 1053 C

Ketamine HCl with 
tetracaine HCl

PD  
SW

2 mg/mL  
2 mg/mL

BI 0.03 mg/mL Diluted to 5 mL with NS. Visually compatible with no 
new GC/MS peaks in 1 hr at room temperature

1956 C

Lidocaine HCl with 
fentanyl citrate

AST  
JN

2 mg/mL  
0.01 mg/mL

BI 0.03 mg/mL Diluted to 5 mL with NS. Visually compatible with no 
new GC/MS peaks in 1 hr at room temperature

1956 C

Morphine sulfate ES 10 mg/1 mL FUJ 100 mcg/1 mL Physically and chemically stable for 14 days at room 
temperature

2069 C

Morphine sulfate a 5 mg/mLb a 0.25 mg/mLb Physically compatible. Little morphine or clonidine 
loss in 60 days at 23°C in light and at 4°C in dark

2380 C

Morphine sulfate a 50 mg/mLc a 4 mg/mLc Physically compatible. Little morphine or clonidine 
loss in 60 days at 23°C in light and at 4°C in dark. 
Slight yellow discoloration at 23°C not indicative of 
decomposition

2380 C

Morphine sulfate with 
bupivacaine HCl

ES  
SW

0.2 mg/mL  
1.5 mg/mL

BI 0.03 mg/mL Diluted to 5 mL with NS. Visually compatible with no 
new GC/MS peaks in 1 hr at room temperature

1956 C

Tetracaine HCl with 
ketamine HCl

SW  
PD

2 mg/mL  
2 mg/mL

BI 0.03 mg/mL Diluted to 5 mL with NS. Visually compatible with no 
new GC/MS peaks in 1 hr at room temperature

1956 C

Ziconotide acetate ELN 25 mcg/mL BB 2 mg/mLd No loss of either drug in 28 days at 5°C 2703 C

a Extemporaneously compounded from bulk drug powders.

b Tested in sodium chloride 0.9%.

c Tested in sterile water for injection.

d Clonidine HCl powder dissolved in ziconotide acetate.

Y-Site Injection Compatibility (1:1 Mixture)

Clonidine HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Aminophylline NYC 0.9 mg/mLb BI 18 mcg/mLb Visually compatible 2642 C

Defibrotide sodium JAZ 8 mg/mLb BI 2.4 mcg/mLa Visually compatible for 4 hr at room temperature 3149 C

Dobutamine HCl LI 2 mg/mLa BI 18 mcg/mLb Visually compatible 2642 C

Dopamine HCl NYC 2 mg/mLa BI 18 mcg/mLb Visually compatible 2642 C

Epinephrine HCl NYC 20 mcg/mLa BI 18 mcg/mLb Visually compatible 2642 C

Fentanyl citrate ALP 50 mcg/mL BI 18 mcg/mLb Visually compatible 2642 C

Labetalol HCl GSK 1 mg/mLa b BI 18 mcg/mLb Visually compatible 2642 C

Lorazepam WY 0.33 mg/mLb BI 0.015 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Magnesium sulfate BRN 9.6 mg/mLa BI 18 mcg/mLb Visually compatible 2642 C

Midazolam HCl RC 5 mg/mL BI 0.015 mg/mL Orange color in 24 hr at 22°C 1855 I

Midazolam HCl ALP 1 mg/mL BI 18 mcg/mLb Visually compatible 2642 C

Nitroglycerin NYC 0.4 mg/mLa BI 18 mcg/mLb Visually compatible 2642 C

Norepinephrine 
bitartrate

APO 20 mcg/mLa BI 18 mcg/mLb Visually compatible 2642 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Potassium chloride BRN 1 mEq/mL BI 18 mcg/mLb Visually compatible 2642 C

Theophylline ASZ 1 mg/mL BI 18 mcg/mLb Visually compatible 2642 C

Verapamil HCl AB 2.5 mg/mL BI 18 mcg/mLb Visually compatible 2642 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

Selected Revisions January 31, 2020. © Copyright, October 
1998. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Cloxacillin Sodium
AHFS 8:12.16.12

Products
Cloxacillin sodium is available as a dry powder in vials containing 
500 mg, 1 g, and 2 g of cloxacillin as the sodium salt.3248 The drug 
also is available in a pharmacy bulk package containing 10 g of 
cloxacillin as the sodium salt.3248 

For intramuscular use, 1.7 mL of sterile water for injection 
should be added to the 500-mg vial, and the vial should be 
shaken well to yield a solution with a nominal concentration of 
250 mg/mL.3248 

For intravenous use, 4.8 or 9.6 mL of sterile water for injec-
tion should be added to a 500-mg or 1-g vial, respectively, and 
the vial should be shaken well to yield a solution with a nominal 
concentration of 100 mg/mL.3248 

For intravenous infusion, 3.4 or 6.8 mL of sterile water for 
injection should be added to the 1- or 2-g vial, respectively, 
and the vial should be shaken well to yield a solution with a 
nominal concentration of 250 mg/mL, which is then added 
to an appropriate infusion solution for administration.3248 The 
10-g pharmacy bulk package should be reconstituted with 34 
mL of sterile water for injection and shaken well to yield a solu-
tion with a nominal concentration of 250 mg/mL, which is 
then added to an appropriate infusion solution for administra-
tion.3248 

Sodium Content
Each gram of cloxacillin sodium contains approximately 50 mg 
of sodium.3248 

Administration
Cloxacillin sodium may be administered by intramuscular injec-
tion, direct intravenous injection slowly over 2 to 4 minutes, or 
by intravenous infusion (following dilution in an appropriate 
infusion solution) over 30 to 40 minutes.3248 

Stability
Intact vials containing the drug in dry form should be stored 
at controlled room temperature.3248 After reconstitution with 
sterile water for injection, cloxacillin solutions are stable for up 
to 24 hours at controlled room temperature not exceeding 25°C 
or 48 hours under refrigeration at 2 to 8°C.3248 

Cloxacillin sodium (Beecham) 250 mg reconstituted with 
1.5 mL and 500 mg reconstituted with 2 mL of sterile water for 
injection exhibited a 5% loss in 7 days at 5°C and a 15% loss in 
4 days at 23°C.99 

Cloxacillin sodium (Ayerst) 20 g/L in sodium chloride 0.9% 
or dextrose 5% was stored in polyvinyl chloride (PVC) minibags 
(Travenol) or glass bottles (Travenol) for 24 hours at 5 and 22°C. 
No significant decrease in antibiotic stability was observed at 
24 hours in sodium chloride 0.9% in either container. With 
dextrose 5%, a decrease in cloxacillin was observed at 24 hours. 
The results indicated that cloxacillin sodium was stable for 24 
hours in sodium chloride 0.9% and for 8 hours in dextrose 5%.298 

pH Effects
Cloxacillin sodium is most stable at a pH of 5.5 to 7, with a 
minimum decomposition rate at pH 6.3.1476 1477 

Freezing Solutions
Cloxacillin sodium (Beecham) at concentrations of 1 to 10%, 
buffered to pH 6.05, lost no more than 1% potency in 1 month 
when frozen at −20°C.99 

Cloxacillin sodium (Beecham) 1 g in 50 mL of dextrose 5% or 
sodium chloride 0.9% in PVC containers (Travenol) was frozen 
at −20°C for 30 days, followed by natural thawing and storage 
at 5°C for 21 hours. The cloxacillin concentration was retained 
for the duration of the study.299 

Cloxacillin sodium 2 g in 100 mL in dextrose 5% or sodium 
chloride 0.9% in PVC containers was frozen at −27°C for up to 
9 months and then thawed by microwave. The results indicated 
that at least 90% of the concentration was retained. A distinct 
yellow discoloration was observed in solutions in dextrose 
5% stored for 6 months. Consequently, the authors recom-
mended that such frozen solutions not be stored for more than 
3 months.1176 

Cloxacillin sodium (Beecham) 500 mg in 50-mL PVC bags 
(Travenol) stored at −20°C and thawed under natural condi-
tions was stable for at least 100 days. In addition, the drug was 
stable under refrigeration for 4 days followed by 24 hours at 
room temperature after thawing.1478 

Sorption
Cloxacillin sodium was shown not to exhibit sorption to PVC 
bags and tubing, polyethylene tubing, Silastic tubing, and poly-
propylene syringes.536 606 

Filtration
Cloxacillin sodium (Beecham) 1.97 mg/mL in sodium chloride 
0.9% or dextrose 5% was filtered through a 0.22-μm cellulose 
acetate membrane filter (Ivex-HP, Millipore) over 6 hours. No 
significant loss due to binding was noted.1034 

DOI: 10.37573/9781585286850.098
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Compatibility Information
Solution Compatibility

Cloxacillin sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BE 10 g Less than 5% loss in 24 hr at room temperature 99 C

Dextrose 5% TRa AY 20 g Potency retained for 24 hr at 5°C 298 C

Dextrose 5% TRb AY 20 g 3% loss in 1 hr and 12% loss in 24 hr at 22°C 298 I

Dextrose 5% BAb AY 20 g 1 to 7% loss in 8 hr and 13 to 15% loss in 24 hr at 5 and 22°C 298 I

Dextrose 5% AST 2.25 g Less than 4% cloxacillin loss in 48 hr at 25°C 1476 C

Dextrose 5% BAa NVP 5 to 50 g Physically compatible with less than 7% loss in 18 days at 4°C 2372 C

Dextrose 5% BAa NVP 5 g Physically compatible with 10% loss calculated in 3.8 days at 23°C 2372 C

Dextrose 5% BAa NVP 10 g Physically compatible with 10% loss calculated in 3 days at 23°C 2372 C

Dextrose 5% BAa NVP 20 g Physically compatible with 10% loss calculated in 2.6 days at 23°C 2372 C

Dextrose 5% BAa NVP 40 g Physically compatible with 10% loss calculated in 1.9 days at 23°C 2372 C

Dextrose 5% BAa NVP 50 g Physically compatible with 10% loss calculated in 1.7 days at 23°C 2372 C

Dextrose 5% SMX 1 and 2 g Stable for up to 12 hr at controlled room temperature not exceeding 25°C 3248 C

Ringer’s injection BE 10 g Less than 10% loss in 24 hr at room temperature 99 C

Sodium chloride 0.9% BE 10 g Less than 5% loss in 24 hr at room temperature 99 C

Sodium chloride 0.9% TRb, BAa AY 20 g Potency retained for 24 hr at 5 and 22°C 298 C

Sodium chloride 0.9% BAa NVP 5 to 50 g Physically compatible with less than 7% loss in 18 days at 4°C 2372 C

Sodium chloride 0.9% BAa NVP 5 g Physically compatible with 10% loss calculated in 2.1 days at 23°C 2372 C

Sodium chloride 0.9% BAa NVP 10 g Physically compatible with 10% loss calculated in 1.9 days at 23°C 2372 C

Sodium chloride 0.9% BAa NVP 20 g Physically compatible with 10% loss calculated in 1.9 days at 23°C 2372 C

Sodium chloride 0.9% BAa NVP 40 g Physically compatible with 10% loss calculated in 1.5 days at 23°C 2372 C

Sodium chloride 0.9% BAa NVP 50 g Physically compatible with 10% loss calculated in 1.5 days at 23°C 2372 C

Sodium lactate (1⁄6) M BE 10 g 15% loss in 24 hr at room temperature 99 I

Sodium lactate (1⁄6) M AST 2.25 g 10% cloxacillin loss in 7 hr at 25°C 1476 I

Sodium lactate (1⁄6) M SMX 1 and 2 g Stable for up to 12 hr at controlled room temperature not exceeding 25°C 3248 C

TPN #22c AY 10 g Physically compatible with no activity loss in 24 hr at 22°C in the dark 837 C

a Tested in PVC containers.

b Tested in glass containers.

c Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

Additive Compatibility

Cloxacillin sodium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g BR 10 g D5LR, D5R, D5S, 
D5W, D10W, LR, 
NS, R, SL

Physically compatible and both stable for 
24 hr at 25°C

293 C

Chlorpromazine HCl BP 200 mg BP 1 g NS Haze forms over 3 hr 26 I
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Dextran 40 PH 10% AST 2.25 g D5W Under 4% cloxacillin loss in 48 hr at 25°C 1476 C

Dextran 40 PH 10% BE 4 g D5W 2% cloxacillin loss in 24 hr at 20°C 834 C

Dextran 40 PH 10% BE 8 g D5W, NS Under 5% loss in 24 hr at room tempera-
ture

99 C

Fat emulsion, intra-
venous

10% 10 g Aggregation of oil droplets 37 I

Floxacillin sodium BE 20 g BE 20 g NS Physically compatible for 24 hr at 15 and 
30°C. Haze forms in 48 hr at 30°C. No 
change at 15°C

1479 C

Furosemide HO 1 g BE 20 g NS Physically compatible for 72 hr at 15 and 
30°C

1479 C

Gentamicin sulfate RS 160 mg BE 4 g D5¼S, D5W, NS Precipitate forms 157 I

Heparin sodium 32,000 units 2 g NS Physically compatible and heparin stable 
for 24 hr

57 C

Hydrocortisone 
sodium succinate

GL 200 mg BE 20 g D5S, D5W, NS Physically compatible and cloxacillin 
stable for 24 hr at 25°C

89 C

Potassium chloride 60 mEq AST 2.25 g D5W 10% cloxacillin loss in 48 hr at 25°C 1476 C

Drugs in Syringe Compatibility

Cloxacillin sodium

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Chloramphenicol sodium succi-
nate

PD 250 and 400 mg/1.5 
to 2 mL

BE 250 mg No precipitate or color change within 1 
hr at room temperature

99 C

Chloramphenicol sodium succi-
nate

PD 250 and 400 mg/mL AY 250 mg Physically compatible for 1 hr at room 
temperature

300 C

Colistimethate sodium PX 40 mg/2 mL BE 250 mg No precipitate or color change within 1 
hr at room temperature

99 C

Colistimethate sodium PX 500 mg/2 mL AY 250 mg Physically compatible for 1 hr at room 
temperature

300 C

Dimenhydrinate 10 mg/1 mL 100 mg/1 mL Clear solution 2569 C

Erythromycin lactobionate AB 300 mg/6 mL AY 250 mg Precipitate forms within 1 hr at room 
temperature

300 I

Gentamicin sulfate 80 mg/2 mL BE 250 mg Physically incompatible within 1 hr at 
room temperature

99 I

Hydromorphone HCl KN 2, 10, 40 mg/1 mL AY 250 mg/1 mL Precipitate forms but dissipates with 
shaking. Under 10% loss of both drugs 
in 24 hr at room temperature

2082 ?

Lidocaine HCl BE Physically compatible 89 C

Lincomycin HCl UP 600 mg/2 mL BE 250 mg No precipitate or color change within 1 
hr at room temperature

99 C

Lincomycin HCl UP 600 mg/2 mL AY 250 mg Physically compatible for 1 hr at room 
temperature

300 C

Pantoprazole sodium a 4 mg/1 mL 100 mg/1 mL Precipitates immediately 2574 I

Additive Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Polymyxin B sulfate BE 250,000 units/1.5 to 
2 mL

BE 250 mg Physically incompatible within 1 hr at 
room temperature

99 I

Streptomycin sulfate 1 g/2 mL BE 250 mg No precipitate or color change within 1 
hr at room temperature

99 C

Streptomycin sulfate BP 1 g/2 mL AY 250 mg Physically compatible for 1 hr at room 
temperature

300 C

Streptomycin sulfate BP 1 g/1.5 mL AY 250 mg Syrupy solution forms 300 I

Streptomycin sulfate BP 750 mg/1.5 mL AY 250 mg Precipitate forms within 1 hr at room 
temperature

300 I

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Cloxacillin sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetylcysteine ALV 200 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Acyclovir sodium PPC 50 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Albumin human BEH 250 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Amikacin sulfate SZ 250 mg/mL SMX 100 mg/mL Large particles form immediately 3245 I

Amiodarone HCl SZ 50 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Amphotericin B lipo-
somal

ASP 4 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Ampicillin sodium NOP 250 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Atropine sulfate SZ 0.4 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Azithromycinh SMX 100 mg/mL SMX 100 mg/mL Precipitates immediately 3245 I

Benztropine mesylate OM 1 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Blinatumomab AMG 0.125 mcg/mLb ASP 8.6 mg/mLb Persistent particulate formation when blinatumomab is 
added to cloxacillin; not observed when order of mixing 
was reversed

3405, 
3417 

?

Blinatumomab AMG 0.375 mcg/mLb ASP 8.6 mg/mLb Visually compatible for 12 hr at room temperature 3405, 
3417 

C

Calcium chloride HOS 100 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Calcium gluconate PPC 100 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Caspofungin acetate ME 5 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Cefazolin sodium NOP 10 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Cefotaxime sodium SAN 95 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Cefoxitin sodium HOS 100 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Ceftazidime PPC 95 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Ceftriaxone sodium SZ 100 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Cefuroxime sodium PPC 90 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Chlorpromazine HCl SZ 25 mg/mL SMX 100 mg/mL Precipitates immediately 3245 I

Ciprofloxacinc OM 2 mg/mL SMX 100 mg/mL Large particles form immediately 3245 I

Clindamycin phosphate SZ 150 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Cyclosporine NVA 5 mg/mLd SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Dexamethasone sodium 
phosphate

OM 4 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Diazepam SZ 5 mg/mL SMX 100 mg/mL Large particles form immediately 3245 I

Digoxin SZ 0.05 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Dimenhydrinate SZ 10 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Diphenhydramine HCl PPC 50 mg/mL SMX 100 mg/mL Precipitates immediately 3245 I

Dobutamine HCl HOS 12.5 mg/mL SMX 100 mg/mL Precipitates immediately 3245 I

Dopamine HCl BA 3.2 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Droperidol SZ 2.5 mg/mL SMX 100 mg/mL Precipitates immediately 3245 I

Epinephrineg HOS 0.1 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Epinephrine HCl ERF 1 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Erythromycin lactobi-
onate

AMD 50 mg/mL SMX 100 mg/mL Precipitates immediately 3245 I

Esmolol HCl BA 10 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Fentanyl citrate SZ 50 mcg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Fluconazole SZ 2 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Furosemide OM 10 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Gentamicin sulfate SZ 40 mg/mL SMX 100 mg/mL Precipitates immediately 3245 I

Heparin sodium PPC 100 units/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Hydralazine HCl SMX 20 mg/mL SMX 100 mg/mL Opaque yellow turbidity forms within 4 hr 3245 I

Hydrocortisone sodium 
succinate

NOP 125 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Hydromorphone HCl KN 2, 10, 40 mg/mL AY 250 mg/mL Turbidity forms but dissipates with shaking and solution 
remains clear. Both drugs stable for 24 hr

1532 ?

Hydromorphone HCl KN 2, 10, 40 mg/mL AY 40 mg/mLa Turbidity forms immediately and cloxacillin precipitate 
develops

1532 I

Hydromorphone HCl KN 2, 10, 40 mg/mL AY 27 mg/mLa Turbidity forms immediately 1532 I

Hydromorphone HCl KN 2, 10, 40 mg/mL AY 12 mg/mLa Visually compatible for 24 hr; precipitate forms in 96 hr 1532 C

Hydromorphone HCl SZ 10 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Insulin, regular LI 100 units/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Isoproterenol HCl SZ 0.2 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Ketamine HCl SZ 50 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Labetalol HCl SZ 5 mg/mL SMX 100 mg/mL Precipitates immediately 3245 I

Levocarnitine SIG 200 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Levofloxacin HOS 5 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Lidocaine HCl ALV 1 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Lorazepam SZ 4 mg/mL SMX 100 mg/mL Large particles form within 4 hr 3245 I

Magnesium sulfate PPC 500 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Mannitol HOS 250 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Meropenem SZ 50 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Meropenem 50 mg/mL SMX 250 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Methylprednisolone 
sodium succinate

NOP 62.5 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Metoclopramide HCl SZ 5 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Metronidazole HOS 5 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Midazolam HCl PPC 5 mg/mL SMX 100 mg/mL Precipitates immediately 3245 I

Milrinone lactate PPC 1 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Morphine sulfate SZ 50 mg/mL SMX 100 mg/mL Precipitates immediately 3245 I

Multivitamins SZ SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Naloxone HCl SZ 0.4 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Nitroglycerin OM 5 mg/mL SMX 100 mg/mL Large particles form within 4 hr 3245 I

Norepinephrine bitar-
trate

SZ 1 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Ondansetron HCl SZ 2 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Oxytocin PPC 10 units/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Pantoprazole sodium SZe 4 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Penicillin G sodium PPC 500,000 units/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Phenytoin sodium SZ 50 mg/mL SMX 100 mg/mL Precipitates within 1 hr 3245 I

Piperacillin sodium– 
tazobactam sodium

SZe 200 mg/mLf SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Potassium chloride HOS 2 mEq/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Potassium phosphates PPC 3 mmol/mL SMX 100 mg/mL Large particles form within 4 hr 3245 I

Promethazine HCl SZ 25 mg/mL SMX 100 mg/mL Precipitates immediately 3245 I

Propranolol HCl SZ 1 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Ranitidine HCl GSK 25 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Rocuronium bromide ME 10 mg/mL SMX 100 mg/mL Precipitates immediately 3245 I

Salbutamol sulfate GSK 1 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Sodium bicarbonate HOS 84 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Sodium nitroprusside HOS 25 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Sufentanil citrate SZ 50 mcg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Tobramycin sulfate SZ 40 mg/mL SMX 100 mg/mL Precipitates immediately 3245 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Trimethoprim–sulfame-
thoxazole

APT 16 mg/mLi SMX 100 mg/mL Large particles form immediately and within 4 hr 3245 I

Valproate sodium AB 100 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Vancomycin HCl PPC 50 mg/mL SMX 100 mg/mL Precipitates immediately 3245 I

Vancomycin HCl PPC 0.3 mg/mLb SMX 0.8b and 1.25b 
mg/mL

Visually compatible for up to 1 hr at 25°C 3246 C

Vancomycin HCl PPC 0.5 mg/mLb SMX 23.75 mg/mLb Visually compatible for up to 1 hr at 25°C 3246 C

Vancomycin HCl PPC 0.6 mg/mLb SMX 1.25b and 1.75b 
mg/mL

Visually compatible for up to 1 hr at 25°C 3246 C

Vancomycin HCl PPC 1.3 mg/mLb SMX 1.25b and 3.4b 
mg/mL

Visually compatible for up to 1 hr at 25°C 3246 C

Vancomycin HCl PPC 2 mg/mLb SMX 0.8b, 1.75b, 
3.4b, and 6.8b 
mg/mL

Visually compatible for up to 1 hr at 25°C 3246 C

Vancomycin HCl PPC 2 mg/mLb SMX 12.5b and 20b 
mg/mL

White, gel-like precipitate forms immediately 3246 I

Vancomycin HCl PPC 2.5 mg/mLb SMX 1.25 mg/mLb White, gel-like precipitate forms within 1 hr 3246 I

Vancomycin HCl PPC 2.5 mg/mLb SMX 6.8 mg/mLb White, gel-like precipitate forms immediately 3246 I

Vancomycin HCl PPC 5 mg/mLb SMX 1.25b and 12.5b 
mg/mL

White, gel-like precipitate forms immediately 3246 I

Vancomycin HCl PPC 8 mg/mLb SMX 5 mg/mLb White, gel-like precipitate forms immediately 3246 I

Vancomycin HCl PPC 9.5 mg/mLb SMX 1.25 mg/mLb White, gel-like precipitate forms immediately 3246 I

Voriconazole PF 10 mg/mL SMX 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Test performed using the lactate salt formulation.

d Tested in sterile water for injection.

e Presence or absence of edetate disodium not specified.

f Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

g As epinephrine base rather than the salt.

h Test performed using the monohydrate formulation.

i Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

Selected Revisions May 1, 2020. © Copyright, October 2004. 
American Society of Health-System Pharmacists, Inc.
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Colistimethate Sodium
AHFS 8:12.28.28

Products
Colistimethate sodium is a prodrug that undergoes hydrolysis in 
vivo to form primarily the active drug, colistin, which is a mixture 
of the 2 active components colistin A (polymyxin E1) and colistin B 
(polymyxin E2).2734 3152 3153 3154 Colistimethate sodium is available as 
a lyophilized cake of a complex mixture, containing colistimethate 
sodium or pentasodium colistinmethanesulfonate, in vials containing 
the equivalent of 150 mg of colistin base activity.3150 3151 3154 

Each 150-mg vial should be reconstituted with 2 mL of sterile 
water for injection to yield a solution containing 75 mg/mL of 
colistin base activity.3150 3151 During reconstitution, the contents 
of the vials should be gently swirled to avoid frothing.3150 3151 
Reconstituted solutions should be visually inspected for partic-
ulate matter and discoloration prior to administration; if partic-
ulate matter is present or discoloration occurs, the solution 
should not be used.3150 3151 

Units
The strength of colistimethate for injection products is expressed 
in terms of equivalent colistin base activity, not in terms of the 
prodrug.3150 3151 3153 In the US, it has been recommended that all 
prescribing of the drug consistently be in terms of colistin base 
activity to avoid dosing errors that could result from confusion 
between the 2 forms.3153 The manufacturers provide dosage 
recommendations in terms of colistin base activity.3150 3151 3153 If 
the drug is ordered as colistimethate or colistimethate sodium, 
the dosage should be clarified in terms of colistin base activity.3153 

Sodium Content
Colistimethate sodium (Perrigo) contains approximately 0.099 
mg (0.0043 mEq) of sodium per mg of colistin.3151 

Trade Name(s)
Coly-Mycin M Parenteral

Administration
Colistimethate sodium may be administered intravenously or 
intramuscularly.3150 3151 

For intravenous administration, half of the total daily dose 
should be administered as an intermittent direct intravenous 
injection over 3 to 5 minutes every 12 hours.3150 3151 Alternatively, 
half of the total daily dose should be administered as a direct intra-
venous injection over 3 to 5 minutes and the remaining half of the 
total daily dose should be diluted in a compatible infusion solution 
and administered by slow intravenous infusion over 22 to 23 hours 
beginning 1 to 2 hours after administration of the direct intrave-
nous injection.3150 3151 Slower rates of infusion may be warranted 
in specific populations (e.g., those with renal impairment).3150 3151 

The reconstituted solution also may be administrated by 
deep intramuscular injection into a large muscle mass (e.g., 
gluteal muscles, lateral part of the thigh).3150 3151 

Stability
Colistimethate sodium is a white to slightly yellow lyophilized 
cake.3150 3151 Intact vials should be stored at controlled room 
temperature.3150 3151 

In addition to undergoing hydrolysis in vivo, colistimethate 
sodium also may undergo spontaneous hydrolysis to colistin 
in aqueous solution prior to administration.2734 3152 3154 In 2007, 
FDA warned healthcare professionals that prolonged storage 
(longer than 24 hours) of the reconstituted drug resulted 
in increased concentrations of colistin in solution.2734 The 
FDA warning followed the death of a cystic fibrosis patient 
who received the injectable colistimethate sodium product 
prepared in advance and administered by inhalation via nebu-
lization; the drug is not FDA-labeled for such use.2734 3150 3151 
It was not known how far in advance of administration the 
drug was prepared or whether it was prepared with saline or 
water;3154 however, some studies have indicated that hydro-
lysis of colistimethate sodium to colistin is both temperature 
and concentration dependent3152 and that the drug is substan-
tially less stable when diluted in saline.3154 The FDA recom-
mends that colistimethate sodium be administered promptly 
after mixing.2734 

The manufacturers state that the reconstituted solution may 
be stored at 2 to 8°C or between 20 and 25°C and used within 7 
days.3150 3151 Solutions diluted for intravenous infusion should be 
used after preparation or within 24 hours.3150 3151 

One study found that the reconstituted solution of 75 mg/
mL of colistin base activity (APP) prepared with sterile water for 
injection and stored at −70, −20, 4, and 21°C for 24 hours exhib-
ited formation of less than 1% colistin A and B combined.3154 3231 
A single freeze-thaw cycle did not appear to substantially affect 
hydrolysis.3154 

In another study, less than 0.1% of the initial colistimethate 
sodium concentration was present as colistin after storage of 
the reconstituted solution of 75 mg/mL of colistin base activity 
(Pfizer) prepared with sterile water for injection at 4 or 25°C for 
7 days in the dark.3155 

Diluted solutions of 0.333 mg/mL of colistin base activity 
(Foster) were prepared using sodium chloride 0.9% and stored 
at 4°C in an elastomeric pump (Braun Easypump).3152 Degra-
dation of colistimethate sodium to colistin was not detected 
within the first 3 days of storage at 4°C; however, after 7 days 
of storage at 4°C and a subsequent 24 hours of storage at 20 
to 25°C, the drug was rapidly hydrolyzed to colistin (more than 
30%).3152 

In a diluted solution of 1.5 mg/mL of colistin base activity 
(Pfizer) prepared using sodium chloride 0.9% or dextrose 5% 
and stored at 4 or 25°C for 48 hours in the dark, colistin forma-
tion was 0.3% of the initial colistimethate sodium concentra-
tion at 4°C and 4% at 25°C in both diluents.3155 

DOI: 10.37573/9781585286850.099



414 COLISTIMETHATE SODIUM ASHP INJECTABLE DRUG INFORMATION

Filtration
Colistimethate sodium (R. Bellon) 0.16 mg/mL in dextrose 5% 
and sodium chloride 0.9% was filtered through a 0.22-μm cellu-

lose ester member filter (Ivex-HP, Millipore) over 6 hours. No 
significant drug loss due to binding to the filter was noted.1034 

Compatibility Information
Solution Compatibility

Colistimethate sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium chloride 0.225% JHP Use within 24 hr 3150 C

Dextrose 5% in sodium chloride 0.45% JHP Use within 24 hr 3150 C

Dextrose 5% in sodium chloride 0.9% JHP Use within 24 hr 3150 C

Dextrose 5% JHP Use within 24 hr 3150 C

Invert sugar 10% JHP Use within 24 hr 3150 C

Ringer’s injection, lactated JHP Use within 24 hr 3150 C

Sodium chloride 0.9% JHP Use within 24 hr 3150 C

Additive Compatibility

Colistimethate sodium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g WC 500 mg D5LR, D5R, 
D5S, D5W, 
D10W, LR, NS, 
R, SL

Physically compatible and amik-
acin stable for 24 hr at 25°C. Colisti-
methate not analyzed

293 C

Ascorbic acid UP 500 mg WC 500 mg D5W Physically compatible 15 C

Chloramphenicol sodium 
succinate

PD 10 g WC 500 mg D5W Physically compatible 15 C

Chloramphenicol sodium 
succinate

PD 10 g WC 500 mg Physically compatible 6 C

Diphenhydramine HCl PD 80 mg WC 500 mg D5W Physically compatible 15 C

Erythromycin lactobionate AB 5 g WC 500 mg D5W Physically incompatible 15 I

Erythromycin lactobionate AB 1 g WC 500 mg D Precipitate forms within 1 hr 20 I

Heparin sodium UP 4000 units WC 500 mg D5W Physically compatible 15 C

Heparin sodium AB 20,000 units WC 500 mg D Physically compatible 21 C

Hydrocortisone sodium succi-
nate

UP 500 mg WC 500 mg D5W Physically incompatible 15 I

Penicillin G potassium SQ 20 million units WC 500 mg D5W Physically compatible 15 C

Penicillin G potassium SQ 5 million units WC 500 mg D Physically compatible 47 C

Penicillin G sodium UP 20 million units WC 500 mg D5W Physically compatible 15 C

Phenobarbital sodium WI 200 mg WC 500 mg D5W Physically compatible 15 C
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Polymyxin B sulfate BW 200 mg WC 500 mg D5W Physically compatible 15 C

Ranitidine HCl GL 50 mg and 2 g 1.5 g D5W Physically compatible. Ranitidine 
stable for 24 hr at 25°C. Colisti-
methate not tested

1515 C

Drugs in Syringe Compatibility

Colistimethate sodium

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Ampicillin sodium AY 500 mg PX 40 mg/2 mL No precipitate or color change within 1 hr at room temperature 99 C

Ampicillin sodium AY 500 mg PX 500 mg/2 mL Physically compatible for 1 hr at room temperature 300 C

Cloxacillin sodium BE 250 mg PX 40 mg/2 mL No precipitate or color change within 1 hr at room temperature 99 C

Cloxacillin sodium AY 250 mg PX 500 mg/2 mL Physically compatible for 1 hr at room temperature 300 C

Penicillin G sodium 1 million units PX 40 mg/2 mL No precipitate or color change within 1 hr at room temperature 99 C

Y-Site Injection Compatibility (1:1 Mixture)

Colistimethate sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ceftazidime GSK 5 mg/mLb MIL 1.5 mg/mLb Visually compatible for 1 hr at 26°C 3335 C

Ceftazidime–avibactam 
sodium

ALL 20 mg/mLj k l Physically compatible for up to 4 hr at room 
temperature

3004 C

Ceftolozane sulfate–tazo-
bactam sodium

CUB 10 mg/mLd e APP 4.5 mg/mLd Physically compatible for 2 hr 3262 C

Eravacycline dihydrochloride TET 0.3 and 0.6 
mg/mLb 

FRK 4.5 mg/mLb Measured turbidity inreased within 30 min 3532 I

Ertapenem sodium MSD 5 mg/mLb MIL 1.5 mg/mLb Visually compatible for 1 hr at 26°C 3335 C

Imipenem–cilastatin sodium MSD 5 mg/mLb f MIL 1.5 mg/mLb Visually compatible for 1 hr at 26°C 3335 C

Isavuconazonium sulfate ASP 1.5 mg/mLd APP 4.5 mg/mLd Measured turbidity increases immediately 3263 I

Linezolid PF 2 mg/mL MIL 1.5 mg/mLb Visually compatible for 1 hr at 26°C 3335 C

Meropenem ASZ 10 mg/mLb MIL 1.5 mg/mLb Visually compatible for 1 hr at 26°C 3335 C

Meropenem 50 mg/mL SMX 75 mg/mL Physically compatible for 4 hr at room 
temperature

3538 C

Meropenem–vaborbactam TMC 8 mg/mLb i APP 4.5 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Piperacillin sodium– 
tazobactam sodium

ASZh 40 mg/mLb g MIL 1.5 mg/mLb Visually compatible for 1 hr at 26°C 3335 C

Plazomicin sulfate ACH 24 mg/mLd PAR 4.5 mg/mLd Physically compatible for 1 hr at 20 to 25°C 3432 C

Tedizolid phosphate CUB 0.8 mg/mLb APP 4.5 mg/mLb Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLa PAD 4.5 mg/mLa Visible turbidity formed 2830 I

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Telavancin HCl ASP 7.5 mg/mLb c PAD 4.5 mg/mLb c Physically compatible for 2 hr 2830 C

Vancomycin HCl SIA 10 mg/mLb MIL 1.5 mg/mLb Visually compatible for 1 hr at 26°C 3335 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in Ringer’s injection, lactated.

d Tested in both dextrose 5% and sodium chloride 0.9%.

e Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

f Imipenem component. Imipenem in a 1:1 fixed-ratio concentration with cilastatin.

g Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

h Presence or absence of edetate disodium not specified.

i Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

j Ceftazidime component. Ceftazidime in a 4:1 fixed-ratio concentration with avibactam.

k Tested in dextrose 5%, sodium chloride 0.9%, and Ringer’s injection, lactated.

l Salt not specified.

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Conivaptan Hydrochloride
AHFS 40:28.28

Products
Conivaptan hydrochloride is available as a single-use ready-
to-use solution of 20 mg conivaptan hydrochloride in 100 mL 
dextrose 5% in a flexible plastic container.2838  The solution also 
contains lactic acid for pH adjustment.2838 

pH
The pH is adjusted to the range of 3.4 to 3.8.2838 

Osmolality
The osmolality of conivaptan hydrochloride ready-to-use solu-
tion is within the range of 250 to 330 mOsm/kg.2839 

Trade Name(s)
Vaprisol

Administration
Conivaptan hydrochloride in dextrose ready-to-use solution is 
administered only by intravenous infusion.2838  No further dilu-
tion is required.2838  A loading dose of conivaptan hydrochloride 

is administered over 30 minutes, followed by a continuous infu-
sion.2838  The drug should be administered through large veins 
with the infusion site changed every 24 hours to minimize the 
risk of vascular irritation.2838 

Stability
Conivaptan hydrochloride ready-to-use solution should be 
stored at 25°C and protected from light, freezing, and exces-
sive heat; however, brief exposure to temperatures up to 40°C 
was not noted to adversely affect the product.2838  The plastic 
container should remain in its overwrap until ready for use.2838 

Little to no change in stability of the ready-to-use product 
was noted when stored in its foil overwrap for up to 6 months 
at 40°C and 20% relative humidity.2839  Out of its overwrap, the 
product was stable at 25°C and 40% relative humidity for up to 
31 days.2839  Storage of the product at 5°C resulted in long-term 
stability of up to 38 months.2839 

Following administration, any remaining product should be 
discarded.2838 

Compatibility Information
Solution Compatibility

Conivaptan HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BA Stated to be compatible 2838 C

Sodium chloride 0.9% BA Physically and chemically compatible with Y-site 
administration for up to 48 hr at flow rates of 2:1 and 
3:2 conivaptan HCl:sodium chloride 0.9%

2838 C

Ringer’s injection, lactated BA Stated to be incompatible 2838 I

Additive Compatibility

Conivaptan HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Furosemide BA Stated to be incompatible 2838 I

© Copyright, October 2013. American Society of Health- System 
Pharmacists, Inc.
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Cyanocobalamin
AHFS 88:08

Products
Cyanocobalamin is available in a concentration of 1 mg/mL 
with sodium chloride 0.9%, benzyl alcohol 1.5%, and sodium 
hydroxide and/or hydrochloric acid to adjust pH during manu-
facturing.1(6/05) 4 

pH
From 4.5 to 7.1(6/05) 

Administration
Cyanocobalamin is administered by intramuscular or deep 
subcutaneous injection. The intravenous route is not recom-
mended because the drug is excreted more rapidly and almost 
all of the cyanocobalamin is lost in the urine.1(6/05) 4 

Stability
The clear pink to red solutions are stable at room temperature 
and may be autoclaved at 121°C for short periods such as 15 
to 20 minutes. Cyanocobalamin is light sensitive, so protection 
from light is recommended.1(6/05) 4 Exposure to light results in the 

organometallic bond being cleaved, with the extent of degrada-
tion generally increasing with increasing light intensity.1072 

The vitamins in Cernevit (Baxter) diluted in three 2-in-1 
parenteral nutrition admixtures were tested for stability over 
48 hours. Most of the vitamins, including cyanocobalamin, 
retained their initial concentrations.2796 

pH Effects
Cyanocobalamin is stable at pH 3 to 7 but is most stable at 
pH 4.5 to 5.1072 It is stated to be incompatible with alkaline and 
strongly acidic solutions.4 

Sorption
Cyanocobalamin (Organon) 30 mg/L did not display significant 
sorption to a PVC plastic test strip in 24 hours.12 

Filtration
Cyanocobalamin (Wyeth) 1 mg/L in dextrose 5% and in sodium 
chloride 0.9% was filtered at a rate of 120 mL/hr for 6 hours 
through a 0.22-μm cellulose ester membrane filter (Ivex-2). No 
significant reduction in potency due to binding to the filter was 
noted.533 

DOI: 10.37573/9781585286850.101

Compatibility Information
Solution Compatibility

Cyanocobalamin

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in half-strength Ringer’s injection AB AB 1 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection AB AB 1 mg Physically compatible 3 C

Dextrose 2.5% in Ringer’s injection, lactated AB AB 1 mg Physically compatible 3 C

Dextrose 5% in half-strength Ringer’s injection, 
lactated

AB AB 1 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection, lactated AB AB 1 mg Physically compatible 3 C

Dextrose 10% in Ringer’s injection, lactated AB AB 1 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.45% AB AB 1 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.9% AB AB 1 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.225% AB AB 1 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.45% AB AB 1 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% AB AB 1 mg Physically compatible 3 C

Dextrose 10% in sodium chloride 0.9% AB AB 1 mg Physically compatible 3 C

Dextrose 2.5% AB AB 1 mg Physically compatible 3 C

Dextrose 5% AB AB 1 mg Physically compatible 3 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 10% AB AB 1 mg Physically compatible 3 C

Ionosol B in dextrose 5% AB AB 1 mg Physically compatible 3 C

Ionosol MB in dextrose 5% AB AB 1 mg Physically compatible 3 C

Ringer’s injection AB AB 1 mg Physically compatible 3 C

Ringer’s injection, lactated AB AB 1 mg Physically compatible 3 C

Sodium chloride 0.45% AB AB 1 mg Physically compatible 3 C

Sodium chloride 0.9% AB AB 1 mg Physically compatible 3 C

Sodium lactate 1⁄6 M AB AB 1 mg Physically compatible 3 C

Additive Compatibility

Cyanocobalamin

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Ascorbic acid AB 1 g AB 1 mg Physically compatible 3 C

Ascorbic acid Stated to be incompatible 1729, 1736 I

Chloramphenicol sodium 
succinate

PD 1 g AB 1 mg Physically compatible 6 C

Y-Site Injection Compatibility (1:1 Mixture)

Cyanocobalamin

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Heparin sodium UP 1000 units/La PD 0.1 mg/mL Physically compatible for 4 hr at room temperature 534 C

Hydrocortisone 
sodium succinate

UP 10 mg/La PD 0.1 mg/mL Physically compatible for 4 hr at room temperature 534 C

Potassium chloride AB 40 mEq/La PD 0.1 mg/mL Physically compatible for 4 hr at room temperature 534 C

a Tested in dextrose 5% in Ringer’s injection, dextrose 5% in Ringer’s injection, lactated, dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

Selected Revisions September 29, 2017. © Copyright, October 
1982. American Society of Health-System Pharmacists, Inc.

Solution Compatibility (Cont.)
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Cyclizine Lactate
AHFS 56:22.08

Products
Cyclizine lactate is available in 1-mL ampuls containing 50 mg of 
drug in water for injection.38 115 

pH
From 3.3 to 3.7.176 

Trade Name(s)
Valoid

Administration
Cyclizine lactate is administered by intramuscular or intrave-
nous injection. When administered intravenously, it should 

be injected slowly, with minimal withdrawal of blood in the 
syringe.38 115 

Stability
Cyclizine lactate injection, a colorless solution, should be stored 
below 25°C and protected from light.38 115 

Crystallization
Cyclizine lactate has an aqueous solubility of 8 mg/mL. When 
the drug was diluted to concentrations of 7.5 and 3.75 mg/mL in 
water or dextrose 5%, it remained in solution for at least 24 hours 
at 23°C. However, when these dilutions were made with sodium 
chloride 0.9%, crystals formed within 24 hours at 23°C.1761 

DOI: 10.37573/9781585286850.102

Compatibility Information
Additive Compatibility

Cyclizine lactate

Test Drug Mfr Conc/L or %  Mfr Conc/L or % Test Solution Remarks Ref C/I

Oxycodone HCl NAP 1 g GW 1 g NS Crystals form in a few hours 2600 I

Oxycodone HCl NAP 1 g GW 1 g W Visually compatible. Under 4% concen-
tration change in 24 hr at 25°C

2600 C

Oxycodone HCl NAP 1 g GW 500 mg NS Crystals form in a few hours 2600 I

Oxycodone HCl NAP 1 g GW 500 mg W Visually compatible. Under 4% concen-
tration change in 24 hr at 25°C

2600 C

Drugs in Syringe Compatibility

Cyclizine lactate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Diamorphine HCl MB 20, 50, 100 mg/1 mL CA 5 mg/1 mLa Physically compatible and diamorphine stable 
for 24 hr at room temperature

1454 C

Diamorphine HCl EV 15 mg/1 mL CA 15 mg/1 mL Physically compatible for 24 hr at room 
temperature

1455 C

Diamorphine HCl EV 37.5 to 150 mg/1 mL CA 12.5 to 50 mg/ 
1 mL

Precipitate forms within 24 hr 1455 I

Diamorphine HCl HC 25 to 100 mg/mL CA 10 mg/mL Visually incompatible 1672 I

Diamorphine HCl HC 20 mg/mL CA 10 mg/mL Visually compatible for 48 hr at 5 and 20°C 1672 C

Diamorphine HCl HC 100 mg/mL CA 6.7 mg/mL Visually compatible for 48 hr at 5 and 20°C 1672 C

Diamorphine HCl HC 2 mg/mL CA 6.7 mg/mL 5% diamorphine loss in 9.9 days at 20°C. 
Cyclizine stable for 45 days

1672 C

Diamorphine HCl HC 20 mg/mL CA 6.7 mg/mL 5% diamorphine loss in 13.6 days at 20°C. 
Cyclizine stable for 45 days

1672 C
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Diamorphine HCl BP 6 mg/mL WEL 51 mg/mL Physically compatible. 10% diamorphine loss in 
1.7 days. Little cyclizine loss at 23°C

2071 C

Diamorphine HCl BP 9 mg/mL WEL 32 mg/mL Physically compatible. Under 10% diamorphine 
loss and little cyclizine loss in 4 days at 23°C

2071 C

Diamorphine HCl BP 10 mg/mL WEL 39 mg/mL Physically compatible. Under 10% diamorphine 
loss and little cyclizine loss in 4 days at 23°C

2071 C

Diamorphine HCl BP 10 mg/mL WEL 28 mg/mL Physically compatible. 10% diamorphine loss in 
3.1 days and little cyclizine loss at 23°C

2071 C

Diamorphine HCl BP 12 mg/mL WEL 51 mg/mL Physically compatible. 10% diamorphine loss in 
2.2 days and little cyclizine loss at 23°C

2071 C

Diamorphine HCl BP 14 mg/mL WEL 40 mg/mL Crystals form 2071 I

Diamorphine HCl BP 17 mg/mL WEL 26 mg/mL Physically compatible. 10% diamorphine loss 
in 1.1 days and 10% cyclizine loss in 2.5 days at 
23°C

2071 C

Diamorphine HCl BP 18 mg/mL WEL 52 mg/mL Crystals form 2071 I

Diamorphine HCl BP 20 mg/mL WEL 10 mg/mL Physically compatible. Under 10% diamorphine 
loss and little cyclizine loss in 7 days at 23°C

2071 C

Diamorphine HCl BP 20 mg/mL WEL 15 mg/mL Physically compatible. Little diamorphine loss 
and 10% cyclizine loss in 0.5 days at 23°C

2071 I

Diamorphine HCl BP 21 mg/mL WEL 26 mg/mL Physically compatible. 10% diamorphine loss in 
4.9 days. 10% cyclizine loss in 3.2 days at 23°C

2071 C

Diamorphine HCl BP 23 mg/mL WEL 18 mg/mL Physically compatible. Little diamorphine loss 
and 10% cyclizine loss in 3.2 days at 23°C

2071 C

Diamorphine HCl BP 26 mg/mL WEL 23 mg/mL Physically compatible. 10% diamorphine loss in 
1.9 days. 10% cyclizine loss in 9 hr at 23°C

2071 I

Diamorphine HCl BP 30 mg/mL WEL 30 mg/mL Physically compatible. 10% diamorphine loss in 
21 hr and 10% cyclizine loss in 9 hr at 23°C

2071 I

Diamorphine HCl BP 49 mg/mL WEL 10 mg/mL Physically compatible. Little diamorphine loss 
and 10% cyclizine loss in 5.5 days at 23°C

2071 C

Diamorphine HCl BP 51 mg/mL WEL 4 mg/mL Physically compatible. Little diamorphine or 
cyclizine loss in 7 days at 23°C

2071 C

Diamorphine HCl BP 61 mg/mL WEL 8 mg/mL Physically compatible. 10% diamorphine loss in 
1.4 days. 10% cyclizine loss in 1.1 days at 23°C

2071 C

Diamorphine HCl BP 65 mg/mL WEL 13 mg/mL Physically compatible. 10% diamorphine loss in 
1.6 days. 10% cyclizine loss in 12 hr at 23°C

2071 I

Diamorphine HCl BP 92 mg/mL WEL 10 mg/mL Physically compatible. Little diamorphine loss 
and 10% cyclizine loss in 2.4 days at 23°C

2071 C

Diamorphine HCl BP 99 mg/mL WEL 4 mg/mL Physically compatible. Little diamorphine or 
cyclizine loss in 7 days at 23°C

2071 C

Diamorphine HCl with 
haloperidol lactate

BP  
JC

11 mg/mL  
2.2 mg/mL

WEL 16 mg/mL Physically compatible with less than 10% loss of 
any drug in 7 days at 23°C

2071 C

Diamorphine HCl with 
haloperidol lactate

BP  
JC

16 mg/mL  
2.2 mg/mL

WEL 25 mg/mL Physically compatible with less than 10% loss of 
any drug in 7 days at 23°C

2071 C

Diamorphine HCl with 
haloperidol lactate

BP  
JC

40 mg/mL  
2.2 mg/mL

WEL 11 mg/mL Physically compatible with less than 10% loss of 
any drug in 7 days at 23°C

2071 C

Drugs in Syringe Compatibility (Cont.)
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Drugs in Syringe Compatibility (Cont.)

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Diamorphine HCl with 
haloperidol lactate

BP  
JC

42 mg/mL  
2.1 mg/mL

WEL 13 mg/mL Physically compatible with less than 10% loss of 
any drug in 7 days at 23°C

2071 C

Diamorphine HCl with 
haloperidol lactate

BP  
JC

55 mg/mL  
2.1 mg/mL

WEL 9 mg/mL Physically compatible with less than 10% loss of 
any drug in 7 days at 23°C

2071 C

Diamorphine HCl with 
haloperidol lactate

BP  
JC

56 mg/mL  
2.1 mg/mL

WEL 13 mg/mL Physically compatible with less than 10% loss of 
any drug in 7 days at 23°C

2071 C

Haloperidol lactate SE 1.5 mg/0.3 mL WEL 150 mg/3 mL Diluted with 17 mL of NS. Crystals of cyclizine 
form within 24 hr at 25°C

1761 I

Haloperidol lactate SE 1.5 mg/0.3 mL WEL 150 mg/3 mL Diluted with 17 mL of D5W or W. Visually 
compatible for 24 hr at 25°C

1761 C

Haloperidol lactate with 
diamorphine HCl

JC  
BP

2.2 mg/mL  
11 mg/mL

WEL 16 mg/mL Physically compatible with less than 10% loss of 
any drug in 7 days at 23°C

2071 C

Haloperidol lactate with 
diamorphine HCl

JC  
BP

2.2 mg/mL  
16 mg/mL

WEL 25 mg/mL Physically compatible with less than 10% loss of 
any drug in 7 days at 23°C

2071 C

Haloperidol lactate with 
diamorphine HCl

JC  
BP

2.2 mg/mL  
40 mg/mL

WEL 11 mg/mL Physically compatible with less than 10% loss of 
any drug in 7 days at 23°C

2071 C

Haloperidol lactate with 
diamorphine HCl

JC  
BP

2.1 mg/mL  
42 mg/mL

WEL 13 mg/mL Physically compatible with less than 10% loss of 
any drug in 7 days at 23°C

2071 C

Haloperidol lactate with 
diamorphine HCl

JC  
BP

2.1 mg/mL  
55 mg/mL

WEL 9 mg/mL Physically compatible with less than 10% loss of 
any drug in 7 days at 23°C

2071 C

Haloperidol lactate with 
diamorphine HCl

JC  
BP

2.1 mg/mL  
56 mg/mL

WEL 13 mg/mL Physically compatible with less than 10% loss of 
any drug in 7 days at 23°C

2071 C

Ketorolac tromethamine RC 30 mg/mL WEL 50 mg/mL White precipitate forms 2495 I

Oxycodone HCl NAP 200 mg/20 mL GW 150 mg/3 mL Crystals form in 5 hr 2600 I

Oxycodone HCl NAP 70 mg/7 mL GW 50 mg/1 mL Crystals form in 5 hr 2600 I

Oxycodone HCl NAP 100 mg/10 mL GW 50 mg/1 mL Visually compatible. Under 4% concentration 
change in 24 hr at 25°C

2600 C

Oxycodone HCl NAP 150 mg/15 mL GW 50 mg/1 mL Visually compatible. Under 4% concentration 
change in 24 hr at 25°C

2600 C

Oxycodone HCl NAP 200 mg/20 mL GW 50 mg/1 mL Visually compatible. Under 4% concentration 
change in 24 hr at 25°C

2600 C

Oxycodone HCl NAP 200 mg/20 mL GW 100 mg/2 mL Visually compatible. Under 4% concentration 
change in 24 hr at 25°C

2600 C

Ranitidine HCl GL 50 mg/2 mL CA 50 mg/1 mL Physically compatible for 1 hr at 25°C 978 C

a Diluted with sterile water for injection.

Selected Revisions October 1, 2012. © Copyright, October 1988. 
American Society of Health-System Pharmacists, Inc.
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Cyclophosphamide
AHFS 10:00

Products
Cyclophosphamide is available as a dry powder in vials 
containing cyclophosphamide monohydrate equivalent to 500 
mg, 1 g, or 2 g of cyclophosphamide.2962 Reconstitute each 
vial with 25, 50, or 100 mL, respectively, of sodium chloride 
0.9%.2962 Sterile water for injection also may be used for recon-
stitution, but only if the dose is to be administered by intrave-
nous infusion, in which case the reconstituted solution must 
be further diluted with a compatible intravenous infusion solu-
tion.2962 Gently swirl the vials to dissolve the powder, yielding a 
solution containing cyclophosphamide 20 mg/mL.2962 

pH
A 22-mg/mL solution was found to have a pH of 6.87.126 

Administration
Cyclophosphamide reconstituted with sodium chloride 0.9% 
may be administered by direct intravenous injection or by intra-
venous infusion.2962 

Cyclophosphamide reconstituted with sterile water for injec-
tion is very hypotonic and is not suitable for direct intravenous 
injection.2962 

For intravenous infusion, the reconstituted solution must be 
further diluted in a compatible intravenous infusion solution.2962 

Stability
Vials containing cyclophosphamide powder should be stored 
at or below 25°C.2962 Vials contain no preservatives and are for 
single use.2962 

Do not use vials that show signs of cyclophosphamide 
melting (e.g., clear or yellowish viscous liquid as a connected 
phase or in droplets).2962 

Visually inspect the solution for particulate matter and 
discoloration prior to administration.2962 If not used immedi-
ately, solutions formed by reconstituting the dry powder with 
sodium chloride 0.9% may be stored for up to 24 hours at room 
temperature or up to 6 days under refrigeration.2962 Solutions 
formed by reconstituting the dry powder with sterile water 
for injection should be further diluted for intravenous infusion 
immediately; do not store.2962 

Total time (from reconstitution through administration) for 
solutions that are further diluted with dextrose 5% or dextrose 
5% in sodium chloride 0.9% should not exceed 24 hours if 
stored at room temperature or 36 hours if stored under refriger-
ation; total time for solutions further diluted with sodium chlo-
ride 0.45% should not exceed 24 hours at room temperature or 
6 days under refrigeration.2962 

When reconstituted with sterile water for injection or 
paraben- preserved bacteriostatic water for injection to a concen-
tration of 21 mg/mL, less than 1.5% cyclophosphamide decom-

position occurred within 8 hours at 24 to 27°C and within 6 days 
at 5°C. The rate constant for decomposition of cyclophospha-
mide when reconstituted with benzyl alcohol-preserved bacte-
riostatic water for injection was significantly higher than with 
sterile water for injection. It was suggested that benzyl alcohol 
may catalyze the decomposition of cyclophosphamide.125 

The stability of cyclophosphamide 20 mg/mL, reconstituted 
with sterile water for injection and stored in various containers 
at several temperatures, was evaluated. In glass ampuls at 20 
to 23°C, approximately 13 and 35% were lost in 1 and 4 weeks, 
respectively. Under refrigeration at 4°C or frozen at −20°C, the 
solution lost not more than 3% over 4 weeks.1090 

Cyclophosphamide (Bristol-Myers Squibb) reconstituted 
with sterile water for injection to a concentration of 20 mg/mL 
was found to undergo about 10% degradation in 4 days at 25°C. 
When the solutions were stored under refrigeration at 5°C, 
approximately 6% loss occurred in 52 days and 10 to 12% loss 
occurred in 119 days.2255 

Immersion of a needle with an aluminum component in 
cyclophosphamide (Adria) 20 mg/mL resulted in a slight dark-
ening of the aluminum and gas production after a few days at 
24°C with protection from light.988 

pH Effects
Cyclophosphamide exhibits maximum solution stability over 
the range of 2 to 10; the rate of decomposition is essentially 
the same over this broad pH range.1369 At pH values less than 
2 and above 11, increased rates of decomposition have been 
observed.1369 2002 

Syringes
In polypropylene syringes (Plastipak, Becton Dickinson) sealed 
with blind Luer locking hubs, the 20-mg/mL cyclophosphamide 
solution lost about 3% in 4 weeks at 4°C and about 10% in 11 
to 14 weeks. When frozen at −20°C (with microwave thawing), 
the solution lost about 4% in 19 weeks. However, the syringe 
plungers contracted markedly during freezing, resulting in drug 
solution seeping past the plunger onto the inner surface of the 
barrel. This seeping poses the risk of bacterial contamination. 
Furthermore, cyclophosphamide precipitated during microwave 
thawing and required vigorous shaking for 5 minutes to redis-
solve. This precipitation during thawing appears not to occur at 
concentrations less than 8 mg/mL.1090 

Central Venous Catheter
Cyclophosphamide (Mead Johnson) 2 mg/mL in dextrose 5% 
was found to be compatible with the ARROWg+ard Blue Plus 
(Arrow International) chlorhexidine-bearing triple-lumen central  
catheter. Essentially complete delivery of the drug was found 
with little or no drug loss occurring. Furthermore, chlorhexidine 
delivered from the catheter remained at trace amounts with no 
substantial increase due to the delivery of the drug through the 
catheter.2335 

DOI: 10.37573/9781585286850.103
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Compatibility Information
Solution Compatibility

Cyclophosphamide

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Amino acids 4.25%, 
dextrose 25%

MG MJ 500 mg No increase in particulate matter in 24 hr at 5°C 349 C

Dextrose 5% in sodium 
chloride 0.9%

Stable up to 24 hr at room temperature or 36 hr under refrigera-
tion

2962 C

Dextrose 5% in sodium 
chloride 0.9%

CU MJ 100 mg 1.5% loss in 8 hr at 27°C and 6 days at 5°C 125 C

Dextrose 5% in sodium 
chloride 0.9%

CU MJ 3.1 g 1.5% loss in 8 hr at 27°C and 6 days at 5°C 125 C

Dextrose 5% Stable up to 24 hr at room temperature or 36 hr under refrigera-
tion

2962 C

Dextrose 5% CU MJ 100 mg 1.5% loss in 8 hr at 27°C and 6 days at 5°C 125 C

Dextrose 5% CU MJ 3.1 g 1.5% loss in 8 hr at 27°C and 6 days at 5°C 125 C

Dextrose 5% TRa MJ 6.6 g Less than 10% loss in 24 hr at room temperature 519 C

Dextrose 5% MG, TRb 6.7 g Less than 10% loss in 24 hr at room temperature exposed to light 1658 C

Sodium chloride 0.45% Stable up to 24 hr at room temperature or 6 days under refrigera-
tion

2962 C

Sodium chloride 0.9% MJ 4 g 3.5% loss in 24 hr at room temperature 127 C

Sodium chloride 0.9% MJ 4 g 1% loss in 4 weeks under refrigeration 127 C

Sodium chloride 0.9% TR CE 4 gc Physically compatible with no loss in 4 weeks and 8% in 19 weeks 
at 4 and −20°C

1090 C

Sodium chloride 0.9% BMS 400 mg 8% loss in 6 days at 23°C. Less than 2% loss in 14 days at 4°C 2255 C

a Tested in both glass and PVC containers.

b Tested in glass, PVC, and polyolefin containers.

c Tested in PVC containers.

Additive Compatibility

Cyclophosphamide

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Cisplatin with  
etoposide

200 mg  
200 mg

2 g NS All drugs stable for 7 days at room 
temperature

1379 C

Etoposide with  
cisplatin

200 mg  
200 mg

2 g NS All drugs stable for 7 days at room 
temperature

1379 C

Fluorouracil 8.3 g 1.67 g NS Both drugs stable for 14 days at room 
temperature

1389 C

Fluorouracil with  
methotrexate sodium

8.3 g  
25 mg

1.67 g NS 9.3% cyclophosphamide loss in 7 days 
at room temperature. No loss of other 
drugs observed

1389 C

Hydroxyzine HCl LY 500 mg AD 1 g D5Wa Physically compatible for 48 hr 1190 C
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Mesna AM 3.2 g AM 10.8 g D5W Physically compatible with about 5% 
loss of both drugs in 24 hr at 22°C. 7% 
cyclophosphamide loss and 10% mesna 
loss occurred in 72 hr at 4°C

2486 C

Mesna AM 540 mg AM 1.8 g D5W Physically compatible with about 10% 
loss of both drugs in 12 hr at 22°C

2486 I

Mesna AM 540 mg AM 1.8 g D5W Physically compatible with about 9% 
loss of both drugs in 72 hr at 4°C

2486 C

Methotrexate sodium 25 mg 1.67 g NS 6.6% cyclophosphamide loss in 14 days 
at room temperature

1379, 
1389 

C

Methotrexate sodium with  
fluorouracil

25 mg  
8.3 g

1.67 g NS 9.3% cyclophosphamide loss in 7 days 
at room temperature. No loss of other 
drugs observed

1389 C

Mitoxantrone HCl LE 500 mg AD 10 g D5W Visually compatible. Mitoxantrone 
stable for 24 hr at room temperature. 
Cyclophosphamide not tested

1531 C

Ondansetron HCl GL 50 mg MJ 300 mg D5Wb, NSb Visually compatible with 9 to 10% 
cyclophosphamide loss and no ondan-
setron loss in 5 days at 24°C. No loss of 
either drug in 8 days at 4°C

1812 C

Ondansetron HCl GL 400 mg MJ 2 g D5Wb, NSb Visually compatible with 10% cyclo-
phosphamide loss and no ondansetron 
loss in 5 days at 24°C. No loss of either 
drug in 8 days at 4°C

1812 C

a Tested in glass containers.

b Tested in PVC containers.

Drugs in Syringe Compatibility

Cyclophosphamide

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Bleomycin sulfate 1.5 units/0.5 mL 10 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Cisplatin 0.5 mg/0.5 mL 10 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Doxapram HCl RB 400 mg/20 mL 100 mg/5 mL Physically compatible with 2% doxapram loss in 24 hr 1177 C

Doxorubicin HCl 1 mg/0.5 mL 10 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Droperidol 1.25 mg/0.5 mL 10 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Fluorouracil 25 mg/0.5 mL 10 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Furosemide 5 mg/0.5 mL 10 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Heparin sodium 500 units/0.5 mL 10 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Leucovorin 
calcium

5 mg/0.5 mL 10 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Methotrexate 
sodium

12.5 mg/0.5 mL 10 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Additive Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Metoclopramide 
HCl

2.5 mg/0.5 mL 10 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Metoclopramide 
HCl

RB 10 mg/2 mL MJ 40 mg/2 mL Physically compatible for 24 hr at 25°C 1167 C

Metoclopramide 
HCl

RB 10 mg/2 mL MJ 1 g/50 mL Physically compatible for 24 hr at 25°C 1167 C

Metoclopramide 
HCl

RB 160 mg/32 mL MJ 1 g/50 mL Physically compatible for 24 hr at 25°C 1167 C

Mitomycin 0.25 mg/0.5 mL 10 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Vinblastine 
sulfate

0.5 mg/0.5 mL 10 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Vincristine 
sulfate

0.5 mg/0.5 mL 10 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Y-Site Injection Compatibility (1:1 Mixture)

Cyclophosphamide

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Allopurinol sodium BW 3 mg/mLb MJ 10 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa MJ 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Amikacin sulfate BR 5 mg/mLa MJ 20 mg/mLa Physically compatible for 4 hr at 25°C 1194 C

Ampicillin sodium BR 20 mg/mLb MJ 20 mg/mLa Physically compatible for 4 hr at 25°C 1194 C

Anidulafungin VIC 0.5 mg/mLa MJ 10 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Aztreonam SQ 40 mg/mLa MJ 10 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bleomycin sulfate 3 units/mL 20 mg/mL Drugs injected sequentially in Y-site with 
no flush. No precipitate seen

980 C

Cefazolin sodium SKF 20 mg/mLa MJ 20 mg/mLa Physically compatible for 4 hr at 25°C 1194 C

Cefotaxime sodium HO 20 mg/mLa MJ 20 mg/mLa Physically compatible for 4 hr at 25°C 1194 C

Cefoxitin sodium MSD 20 mg/mLa MJ 20 mg/mLa Physically compatible for 4 hr at 25°C 1194 C

Cefuroxime sodium GL 30 mg/mLa MJ 20 mg/mLa Physically compatible for 4 hr at 25°C 1194 C

Chloramphenicol sodium 
succinate

ES 20 mg/mLa MJ 20 mg/mLa Physically compatible for 4 hr at 25°C 1194 C

Cisplatin 1 mg/mL 20 mg/mL Drugs injected sequentially in Y-site with 
no flush. No precipitate seen

980 C

Cladribine ORT 0.015b and 0.5c mg/
mL

MJ 10 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Clindamycin phosphate UP 12 mg/mLa MJ 20 mg/mLa Physically compatible for 4 hr at 25°C 1194 C

Doripenem JJ 5 mg/mLa b BMS 10 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl 2 mg/mL 20 mg/mL Drugs injected sequentially in Y-site with 
no flush. No precipitate seen

980 C

Doxorubicin HCl liposomal SEQ 0.4 mg/mLa MJ 10 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Doxycycline hyclate ES 1 mg/mLa MJ 20 mg/mLa Physically compatible for 4 hr at 25°C 1194 C

Droperidol 2.5 mg/mL 20 mg/mL Drugs injected sequentially in Y-site with 
no flush. No precipitate seen

980 C

Erythromycin lactobionate AB 5 mg/mLa MJ 20 mg/mLa Physically compatible for 4 hr at 25°C 1194 C

Etoposide phosphate BR 5 mg/mLa MJ 10 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Filgrastim AMG 30 mcg/mLa MJ 10 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fludarabine phosphate BX 1 mg/mLa MJ 10 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Fluorouracil 50 mg/mL 20 mg/mL Drugs injected sequentially in Y-site with 
no flush. No precipitate seen

980 C

Furosemide 10 mg/mL 20 mg/mL Drugs injected sequentially in Y-site with 
no flush. No precipitate seen

980 C

Gallium nitrate FUJ 1 mg/mLb MJ 20 mg/mL Visually compatible for 24 hr at 25°C 1673 C

Gemcitabine HCl LI 10 mg/mLb BR 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Gentamicin sulfate TR 1.6 mg/mLa MJ 20 mg/mLa Physically compatible for 4 hr at 25°C 1194 C

Granisetron HCl SKB 1 mg/mL MJ 2 mg/mLb Physically compatible with little loss of 
either drug in 4 hr at 22°C

1883 C

Heparin sodium 1000 units/mL 20 mg/mL Drugs injected sequentially in Y-site with 
no flush. No precipitate seen

980 C

Idarubicin HCl AD 1 mg/mLb AD 4 mg/mLa Visually compatible for 24 hr at 25°C 1525 C

Leucovorin calcium 10 mg/mL 20 mg/mL Drugs injected sequentially in Y-site with 
no flush. No precipitate seen

980 C

Linezolid PHU 2 mg/mL MJ 10 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Melphalan HCl BW 0.1 mg/mLb BR 10 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Methotrexate sodium 25 mg/mL 20 mg/mL Drugs injected sequentially in Y-site with 
no flush. No precipitate seen

980 C

Methotrexate sodium 30 mg/mL 20 mg/mLa Visually compatible for 4 hr at room 
temperature

1788 C

Metoclopramide HCl 5 mg/mL 20 mg/mL Drugs injected sequentially in Y-site with 
no flush. No precipitate seen

980 C

Metronidazole SE 5 mg/mL MJ 20 mg/mLa Physically compatible for 4 hr at 25°C 1194 C

Mitomycin 0.5 mg/mL 20 mg/mL Drugs injected sequentially in Y-site with 
no flush. No precipitate seen

980 C

Nafcillin sodium WY 20 mg/mLa MJ 20 mg/mLa Physically compatible for 4 hr at 25°C 1194 C

Ondansetron HCl GL 1 mg/mLb MJ 10 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Ondansetron HCl GL 16 to 160 mcg/mL 20 mg/mL Physically compatible when cyclophospha-
mide given as 5-min bolus via Y-site

1366 C

Oxacillin sodium BE 20 mg/mLa MJ 20 mg/mLa Physically compatible for 4 hr at 25°C 1194 C

Oxaliplatin SS 0.5 mg/mLa MJ 10 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Paclitaxel NCI 1.2 mg/mLa 10 mg/mLa Physically compatible for 4 hr at 22°C 1528 C

Palonosetron HCl MGI 50 mcg/mL MJ 10 mg/mLa Physically compatible and no loss of either 
drug in 4 hr

2640 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Pemetrexed disodium LI 20 mg/mLb MJ 10 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Penicillin G potassium PF 100,000 units/mLa MJ 20 mg/mLa Physically compatible for 4 hr at 25°C 1194 C

Piperacillin sodium–tazo-
bactam sodium

LEf 40 mg/mLa g MJ 10 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Propofol ZENi 10 mg/mL MJ 10 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Sargramostim IMM 10 mcg/mLb MJ 10 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Sodium bicarbonate 1.4% 20 mg/mLa Visually compatible for 4 hr at room 
temperature

1788 C

Teniposide BR 0.1 mg/mLa MJ 10 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMd 1 mg/mLa MJ 10 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226e MJ 10 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

Tobramycin sulfate DI 0.8 mg/mLa MJ 20 mg/mLa Physically compatible for 4 hr at 25°C 1194 C

Topotecan HCl SKB 56 mcg/mLa b MJ 20 mg/mL Visually compatible. Little loss of either 
drug in 4 hr at 22°C

2245 C

TPN #212 to #215e MJ 10 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Trimethoprim–sulfame-
thoxazole

BW 0.8 mg/mLa h MJ 20 mg/mLa Physically compatible for 4 hr at 25°C 1194 C

Vancomycin HCl LI 5 mg/mLa MJ 20 mg/mLa Physically compatible for 4 hr at 25°C 1194 C

Vinblastine sulfate 1 mg/mL 20 mg/mL Drugs injected sequentially in Y-site with 
no flush. No precipitate seen

980 C

Vincristine sulfate 1 mg/mL 20 mg/mL Drugs injected sequentially in Y-site with 
no flush. No precipitate seen

980 C

Vinorelbine tartrate BW 1 mg/mLb MJ 10 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

d Lyophilized formulation tested.

e Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

f Test performed using the formulation WITHOUT edetate disodium.

g Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

h Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

i Test performed using the formulation WITH edetate disodium.

Selected Revisions July 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Cyclosporine
AHFS 92:44

Products
Cyclosporine is available as a concentrate in 5-mL ampuls.2929 
Each mL of the solution contains cyclosporine 50 mg, poly-
oxyethylated castor oil (Cremophor EL) 650 mg, and alcohol 
278 mg (32.9%).874 2929 2930 

Cyclosporine concentrate must be diluted prior to adminis-
tration.874 2929 

Trade Name(s)
Sandimmune

Administration
Cyclosporine concentrate for injection is administered over 2 to 
6 hours by intravenous infusion only after dilution.2929 Each mL 
of concentrate should be diluted in 20 to 100 mL of dextrose 5% 
or sodium chloride 0.9%.2929 

Stability
Intact ampuls of cyclosporine concentrate should be stored 
below 30°C and protected from light.874 2929 Light protection is 
not required for intravenous admixtures of cyclosporine.4 1091 
The manufacturer recommends that cyclosporine diluted for 
infusion be discarded after 24 hours.2929 

Syringes
The stability of cyclosporine (Novartis) after dilution to a concen-
tration of 0.2 or 2.5 mg/mL in dextrose 5% or sodium chloride 
0.9% and packaged as 60 mL in 60-mL polypropylene syringes 
(Becton Dickinson) was evaluated at room temperature.2930 
Although no physical changes were detected by visual inspec-
tion and chemical stability of cyclosporine did not appear to be 
affected, HPLC analysis revealed the development of an impurity 
after 1 day that substantially increased until termination of the 
study after 7 days.2930 This impurity was not detected in similar 
samples of cyclosporine that were stored in polypropylene- 
polyolefin bags.2930 The authors suggested that the diluted 
cyclosporine solution could have leached an ingredient used in 
the manufacture of the black rubber component of the syringe 
plunger.2930 

Because such syringes are commonly used to transfer cyclo-
sporine during preparation of IV solutions, an additional shorter 
test was conducted using 0.4 or 1 mL of undiluted cyclosporine 
concentrate 50 mg/mL in 1- or 5-mL polypropylene syringes.2930 
The suspected leached component from the black rubber 
portion of the syringe plunger was not detected within the 
10-minute study period.2930 Therefore, such short-term use of 
these syringes was considered appropriate provided the period 
of contact with the drug was less than 10 minutes.2930 

Sorption
Simulated infusion studies of cyclosporine (Sandoz) 2 mg/mL in 
dextrose 5% and sodium chloride 0.9% were performed at a rate 

of 0.67 mL/minute over 75 minutes through 70-inch microdrip 
administration sets (Abbott). Significant amounts of cyclospo-
rine were lost, presumably as a result of sorption to the tubing. 
Approximately 7% of the dose was lost from the dextrose 5% 
admixture, and about 13% was lost from the sodium chloride 
0.9% admixture. The authors noted that as much as 30% of a 
pediatric dose could be lost.1091 

In contrast, no significant cyclosporine loss occurred when 
2.38 and 0.495 mg/mL in dextrose 5% and sodium chloride 
0.9%, in either glass or polyvinyl chloride (PVC) containers, 
were delivered over 6 hours by an electronic infusion pump.1154 

Cyclosporine 0.495 mg/mL in sodium chloride 0.9%, dextrose 
5%, maltose 10%, and an electrolyte maintenance solution 
exhibited loss of delivered cyclosporine due to sorption when 
run through PVC administration tubing. The delivered cyclospo-
rine concentrations were reduced to about 70% during the first 
2 to 4 hours but rose to over 90% after 8 to 24 hours. The extent 
of sorption was somewhat higher in the electrolyte solutions 
compared with the sugar solutions. No loss occurred when the 
cyclosporine solutions were run through polybutadiene admin-
istration tubing.2443 

Stability of cyclosporine 0.2 or 2.5 mg/mL diluted in dextrose 
5% or sodium chloride 0.9% in ethylene vinyl acetate (EVA) 
containers was evaluated at 25°C.2931 The 2.5-mg/mL solu-
tion appeared to be stable for at least 2 weeks under the study 
conditions.2931 However, drug concentrations in the 0.2-mg/mL 
solution decreased to less than 90% within the 2-week study 
period.2931 The authors concluded that the absence of impuri-
ties detected within this study period combined with the drug 
loss suggest sorption to the EVA container as the cause for such 
decreases.2931 

Plasticizer Leaching
Polyoxyethylated castor oil (Cremophor EL), a nonionic surfac-
tant, may leach phthalate from PVC containers such as bags of 
infusion solutions.4 2929 In 1996, an acceptability limit of no more 
than 5 parts per million (5 mcg/mL) for diethylhexyl phthalate 
(DEHP) plasticizer leached from PVC-containing devices (e.g., 
containers, administration sets, other equipment) was proposed 
based on a review of metabolic and toxicologic consider-
ations.2185 FDA later evaluated the safety of DEHP exposure 
by comparing doses of DEHP received by patients undergoing 
various medical procedures with a defined tolerable intake value 
of DEHP, a value that was based upon the results of selected 
critical toxicity studies in experimental animals.3100 Based on the 
results of the safety assessment, FDA concluded that there is 
little risk posed by exposure to the amount of DEHP released 
from PVC bags used to store and administer drugs that require 
an excipient for solubilization when label instructions for prepa-
ration and administration are followed.3100 However, such conclu-
sions do not take into account increased risk for adverse effects 
from DEHP exposure in certain patients (e.g., critically ill male 
neonates or infants, male infants less than 1 year of age, male 

DOI: 10.37573/9781585286850.104
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offspring of pregnant or breast-feeding women undergoing 
certain medical treatments) or potential adverse effects related 
to aggregate exposure for patients exposed to multiple medical 
devices, procedures, or intravenous medications known to leach 
DEHP, for which there are varying levels of concern.3100 3101 

Cyclosporine (Sandoz) 3 mg/mL in dextrose 5% leached 
relatively large amounts of DEHP plasticizer from PVC bags. 
This leaching was due to the surfactant Cremophor EL in the 
formulation. After 4 hours at 24°C, the DEHP concentration in 
50-mL bags of infusion solution was as much as 13 mcg/mL and 
it increased through 24 hours to 104 mcg/mL. This finding is 
consistent with the high surfactant concentration (3.9%) in the 
final admixture solution. The actual amount of DEHP leached 
from PVC containers and administration sets may vary in clin-
ical situations, depending on surfactant concentration, bag size, 
and contact time. Non-PVC containers and administration sets 
should be used to administer cyclosporine solutions.1683 

Storage of cyclosporine (Sandoz) 3 mg/mL in dextrose 5% 
in PVC bags at 24°C was shown to cause leaching of significant 
amounts of DEHP due to the vehicle containing Cremophor EL 

and alcohol. Use of glass containers and tubing that does not 
contain DEHP to administer cyclosporine was recommended.1092 

Cyclosporine 0.495 mg/mL in sodium chloride 0.9%, 
dextrose 5%, maltose 10%, and an electrolyte maintenance 
solution leached relatively large amounts of DEHP plasticizer 
when run through PVC administration tubing. The bulk of the 
leaching occurred during the first 4 hours but reached a plateau 
after 8 hours. About 94 mcg/mL was delivered over 12 hours 
in the saline solution. The cyclosporine admixtures in electro-
lyte solutions leached a greater amount of DEHP than those 
prepared in sugar-containing solutions.2443 

Filtration
Use of either a 0.22- or 0.45-μm filter reduced the delivered 
cyclosporine concentration from 2.38- and 0.495-mg/mL solu-
tions in dextrose 5% and sodium chloride 0.9%. A significant 
(but unspecified) decrease was found in the first sample, taken 
at 1 minute. At the 6-hour time point, the concentration had 
returned to the original concentration. The total amount of drug 
delivered over 6 hours was not quantified.1154 

Compatibility Information
Solution Compatibility

Cyclosporine

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Amino acids 5%, dextrose 
25%

MG SZ 150 mg Visually compatible with no cyclosporine loss in 72 hr at 21°C 1616 C

Dextrose 5% ABa SZ 2 g Physically compatible with no cyclosporine loss in 24 hr at 24°C in the 
dark or light

1091 C

Dextrose 5% ABb SZ 2 g Physically compatible with 5% cyclosporine loss in 48 hr at 24°C under 
fluorescent light and refrigerated at 6°C

1330 C

Dextrose 5% BA SZ 1 g Visually compatible with no cyclosporine loss in 72 hr at 21°C 1616 C

Dextrose 5% 2 g Physically compatible with little or no loss in 24 hr at room tempera-
ture or refrigerated

2503 C

Dextrose 5% BAc NVA 200 mg Physically compatible with little loss of drug in 14 days at 25°C 2930 C

Dextrose 5% BAc NVA 2.5 g Physically compatible with little loss of drug in 14 days at 25°C 2930 C

Sodium chloride 0.9% ABa SZ 2 g Physically compatible with 7 to 8% cyclosporine loss in 24 hr at 24°C 
in the dark or light

1091 C

Sodium chloride 0.9% 2 g Physically compatible with little loss in 24 hr at room temperature or 
refrigerated

2503 C

Sodium chloride 0.9% BAc NVA 200 mg Physically compatible with no loss of drug in 14 days at 25°C 2930 C

Sodium chloride 0.9% BAc NVA 2.5g Physically compatible with little loss of drug in 14 days at 25°C 2930 C

a Tested in both glass and PVC containers.

b Tested in glass containers.

c Tested in Aviva polypropylene-polyolefin containers.
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Additive Compatibility

Cyclosporine

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Ciprofloxacin BAY 2 g SZ 500 mg NS Visually compatible with 8% cipro-
floxacin loss in 24 hr at 25°C. Cyclo-
sporine not tested

1934 C

Fat emulsion, intravenous AB 10% SZ 400 mg No cyclosporine loss in 72 hr at 21°C 1616 C

Fat emulsion, intravenous KA 10 and 20% SZ 500 mg and 2 g Physically compatible with no cyclo-
sporine loss in 48 hr at 24°C under 
fluorescent light

1625 C

Magnesium sulfate LY 30 g SZ 2 g D5W Transient turbidity upon preparation. 
5% cyclosporine loss in 6 hr and 10% 
loss in 12 hr at 24°C under fluores-
cent light

1629 I

Drugs in Syringe Compatibility

Cyclosporine

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Dimenhydrinate 10 mg/1 mL 50 mg/1 mL Clear solution 2569 C

Pantoprazole 
sodium

a 4 mg/1 mL 50 mg/1 mL Precipitates 2574 I

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Cyclosporine

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BV 5 mg/mLb BED 1 mg/mLa Crystals form 2794 I

Anidulafungin VIC 0.5 mg/mLa NOV 5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Caspofungin acetate ME 0.7 mg/mLb BED 5 mg/mLb Physically compatible for 4 hr at room tempera-
ture

2758 C

Ceftaroline fosamil FOR 2.22 mg/mLa b e BED 5 mg/mLa b e Physically compatible for 4 hr at 23°C 2826 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLg h PAD 5 mg/mLg Immediate change in measured turbidity 3262 I

Cloxacillin sodium SMX 100 mg/mL NVA 5 mg/mLf Physically compatible for up to 4 hr at room 
temperature

3245 C

Defibrotide sodium JAZ 8 mg/mLb NVA 1.27 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Doripenem JJ 5 mg/mLa b BED 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Isavuconazonium 
sulfate

ASP 1.5 mg/mLg DRX 5 mg/mLg Immediate change in measured turbidity 3263 I

Letermovir ME Physically incompatible 3398 I

Linezolid PHU 2 mg/mL SZ 5 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Meropenem ASZ 10 mg/mLb BED 1 mg/mLa Physically compatible 2794 C

Meropenem 50 mg/mL NVA 5 mg/mL Physically compatible for 4 hr at room tempera-
ture

3538 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Meropenem 50 mg/mL NVA 50 mg/mL Unacceptably viscous 3538 I

Micafungin sodium ASP 1.5 mg/mLb BED 5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Mycophenolate mofetil 
HCl

RC 5.9 mg/mLa BED 1 mg/mLa Effervescence reported. No mycophenolate 
mofetil loss in 4 hr

2738 ?

Propofol ZENi 10 mg/mL SZ 5 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Sargramostim IMM 6c and 15b mcg/
mL

SZ 5 mg/mLb Visually compatible for 2 hr 1618 C

Tedizolid phosphate CUB 0.8 mg/mLb DRX 5 mg/mLb Immediate change in measured turbidity 3244 I

Telavancin HCl ASP 7.5 mg/mLa BED 5 mg/mLa Physically compatible for 2 hr 2830 C

Telavancin HCl ASP 7.5 mg/mLb e BED 5 mg/mLb e Increase in measured turbidity 2830 I

TNA #220, #223d SZ 5 mg/mLa Small amount of precipitate forms immediately 2215 I

TNA #218, #219, #221, 
#222, #224 to #226d 

SZ 5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TPN #212, #213d SZ 5 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

TPN #214, #215d SZ 5 mg/mLa Small amount of subvisible precipitate forms in 
4 hr

2109 I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in sodium chloride 0.9% with albumin human 0.1%.

d Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

e Tested in Ringer’s injection, lactated.

f Tested in sterile water for injection.

g Tested in both dextrose 5% and sodium chloride 0.9%.

h Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

i Test performed using the formulation WITH edetate disodium.

Selected Revisions May 1, 2020. © Copyright, October 1986. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Cytarabine
AHFS 10:00

Cytosine Arabinoside

Products
Cytarabine injection is available as a 20-mg/mL solution in 5-mL 
single-use vials,2942 25-mL multidose vials,2944 and 50-mL phar-
macy bulk vials.2943 Preservative-free 5-mL vials and 50-mL phar-
macy bulk vials contain sodium chloride 6.8 mg/mL in water 
for injection.2942 2943 The 25-mL multidose vial contains benzyl 
alcohol 0.9% in water for injection.2944 Hydrochloric acid and/
or sodium hydroxide may have been added to any of these vials 
during manufacturing to adjust pH.2942 2943 2944 

Cytarabine injection also is available as a 100-mg/mL solu-
tion in preservative-free, single-use 20-mL vials in water for 
injection.2941 2942 Hydrochloric acid and/or sodium hydroxide 
may have been added during manufacturing to adjust pH.2941 2942 

CAUTION: Care should be taken to ensure that the correct 
drug product, dose, and administration procedures are used 
and that no confusion with other products occurs.

pH
Preservative-free cytarabine 20-mg/mL injection solution has 
a pH of 7.4.2942 2943 Cytarabine 20-mg/mL injection solution in 
multidose vials containing benzyl alcohol has a pH of 7.6.2944 
Preservative-free cytarabine 100-mg/mL injection solution has 
a pH of 7.7.2941 2942 

Sodium Content
Preservative-free cytarabine 20-mg/mL injection contains 0.12 
mEq of sodium per mL.2942 2943 

Administration
Cytarabine may be administered by subcutaneous or intrathecal 
(preservative-free preparations only) routes, or intravenously by 
direct injection or continuous or intermittent infusion.2941 2942 
2943 2944 Some preparations contain preservatives and should 
not be used for intrathecal administration.2944 Preservative-free  
pharmacy bulk vials are intended only for the preparation of 
solutions for intravenous infusion.2943 

CAUTION: Care should be taken to ensure that the correct 
drug product, dose, and administration procedures are used 
and that no confusion with other products occurs.

Stability
Intact vials of cytarabine injection should be stored at controlled 
room temperature.2941 2942 2943 2944 

A stability study of cytarabine in aqueous solution showed 
maximum stability in the neutral pH range. It was calculated to 
retain 90% for 6.5 months at pH 6.9 at 25°C. The rate of decom-
position of cytarabine in alkaline solutions is about 10 times as 
great as in acid solutions.82 

One manufacturer indicated that for concentrations of 20 
and 250 mg/mL in bacteriostatic water for injection, greater 
than 99% was retained after 5 days of storage at room tempera-
ture.174 However, cytarabine has an aqueous solubility of 100 
mg/mL,4 1369 and precipitation from more highly concentrated 
solutions has been observed in varying time frames. In another 
test, concentrations of 40 and 80 mg/mL in bacteriostatic water 
for injection were stored in plastic syringes (Becton Dickinson) 
at 37, 25, 4, and −20°C. Cytarabine remained stable for at least 
15 days at 25 and 4°C and for 7 days at 37°C. However, storage 
at −20°C resulted in a precipitate.174 

Immersion of a needle with an aluminum component in 
cytarabine (Upjohn) 20 mg/mL resulted in no visually apparent 
reaction after 7 days at 24°C.988 

Cytarabine 12.5 mg/mL in sodium chloride 0.9% did not 
inhibit the growth of inoculated Staphylococcus epider-
midis during 21 days at 35°C. At a concentration of 50 mg/mL 
in sodium chloride, the viability was reduced but not elimi-
nated.1659 The potential for microbiological growth should be 
considered when assigning expiration periods.

Syringes
Cytarabine (Upjohn) 50 mg/mL in polypropylene syringes 
containing 5, 10, and 20 mL was stable for 29 days at 8 and 21°C 
in the dark, exhibiting losses of 8.5% or less.1566 

Cytarabine (Upjohn) 50 mg/2.5 mL was stored at 5 and 25°C 
in 5-mL plastic syringes (Becton Dickinson) with rubber tip caps 
and in glass flasks covered with parafilm. After 7 days, samples 
in the plastic syringes showed a 2 to 3% loss of cytarabine at 
both temperatures. The 25°C sample in glass also showed a 2% 
loss, but the 5°C sample in glass showed no loss after 7 days.759 

Intrathecal Injections
Bacterially contaminated intrathecal solutions could pose very 
grave risks; consequently, solutions for intrathecal use should be 
administered as soon as possible after preparation.328 

The stability and compatibility of cytarabine (Upjohn), meth-
otrexate (NCI), and hydrocortisone (Upjohn), mixed together 
in intrathecal injections, were evaluated. Two combinations 
were tested: (1) cytarabine 50 mg, methotrexate 12 mg (as the 
sodium salt), and hydrocortisone 25 mg (as the sodium succi-
nate salt); and (2) cytarabine 30 mg, methotrexate 12 mg (as 
the sodium salt), and hydrocortisone 15 mg (as the sodium succi-
nate salt). Each drug combination was added to 12 mL of Elliott’s 
B solution (NCI), sodium chloride 0.9% (Abbott), dextrose 5% 
(Abbott), and Ringer’s injection, lactated (Abbott), and stored 
for 24 hours at 25°C. Cytarabine and methotrexate were both 
chemically stable, with no drug loss after the full 24 hours in 
all solutions. Hydrocortisone was also stable in sodium chloride 

DOI: 10.37573/9781585286850.105
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0.9%, dextrose 5%, and Ringer’s injection, lactated, with about 
a 2% drug loss. However, in Elliott’s B solution, hydrocorti-
sone was significantly less stable, with a 6% loss in the solution 
containing 25 mg of hydrocortisone over 24 hours. The solution 
containing 15 mg of hydrocortisone was worse, with a 5% loss 
in 10 hours and a 13% loss in 24 hours. The higher pH of Elliott’s 
B solution and the lower concentration of hydrocortisone may 
have been factors in this increased decomposition. All mixtures 
were physically compatible during this study, but a precipitate 
formed after several days of storage.819 

Elliott’s B solution has been recommended as a diluent for 
cytarabine for intrathecal administration because it is more 
nearly physiologic.435 The patient’s own spinal fluid also has 
been recommended.830 

Cytarabine (Upjohn) 3 mg/mL diluted in Elliott’s B solution 
(Orphan Medical) was packaged as 20 mL in 30-mL glass vials 
and 20-mL plastic syringes (Becton Dickinson) with Red Cap 
(Burron) Luer-Lok syringe tip caps. The solution was physically 
compatible and was chemically stable, exhibiting little or no 
loss during storage for 48 hours at 4 and 23°C.1976 

Implantable Pumps
Cytarabine (Upjohn) 1 mg/mL in Elliott’s B solution was eval-
uated for stability in an implantable infusion pump (Infusaid 
model 400). In this in vitro assessment, no cytarabine loss 
occurred in 15 days at 37°C with mild agitation.767 

Sorption
Cytarabine (Mack) 0.144 mg/mL in dextrose 5% and in sodium 
chloride 0.9% exhibited little or no loss due to sorption in poly-
ethylene and polyvinyl chloride (PVC) containers compared 
to glass containers over 72 hours at room and refrigeration 
temperatures.2420 2430 

Filtration
Cytarabine 100 mg/15 mL was injected as a bolus through a 
0.2-μm nylon, air-eliminating filter (Ultipor, Pall) to evaluate 
the effect of filtration on simulated intravenous push delivery. 
Spectrophotometric evaluation showed that about 96% of the 
drug was delivered through the filter after flushing with 10 mL 
of sodium chloride 0.9%.809 

Cytarabine 10 to 100 mcg/mL exhibited no loss due to sorp-
tion to either cellulose nitrate/cellulose acetate ester (Millex 
OR) or polytetrafluoroethylene (Millex FG) filters.1416 

Central Venous Catheter
Cytarabine (Fujisawa) 5 mg/mL in dextrose 5% was found to 
be compatible with the ARROWg+ard Blue Plus (Arrow Inter-
national) chlorhexidine-bearing triple-lumen central catheter. 
Essentially complete delivery of the drug was found with little 
or no drug loss occurring. Furthermore, chlorhexidine delivered 
from the catheter remained at trace amounts with no substantial 
increase due to the delivery of the drug through the catheter.2335 

Compatibility Information
Solution Compatibility

Cytarabine

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Amino acids 4.25%, 
dextrose 25%

MG UP 100 mg No increase in particulate matter in 24 hr at 5°C 349 C

Dextrose 5% in Ringer’s 
injection, lactated

TRa UP 500 mg Stable for 24 hr at 5°C 282 C

Dextrose 5% in sodium 
chloride 0.225%

a UP 8, 24, 32 g No loss in 7 days at room temperature or 4 or −20°C 174 C

Dextrose 5% in sodium 
chloride 0.9%

TRa UP 500 mg Stable for 24 hr at 5°C 282 C

Dextrose 5% in sodium 
chloride 0.9%

UP 3.6 g Physically compatible 174 C

Dextrose 10% in sodium 
chloride 0.9%

UP 3.6 g Physically compatible 174 C

Dextrose 5% d Little to no loss over 8 days at room temperature 2943, 2944 C

Dextrose 5% TRa UP 500 mg Stable for 24 hr at 5°C 282 C

Dextrose 5% TRa UP 1.87 g Under 10% loss in 24 hr at room temperature 519 C

Dextrose 5% UP 500 mg Stable for 7 days at room temperature 174 C

Dextrose 5% a UP 8, 24, 32 g No loss in 7 days at room temperature or 4 or −20°C 174 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% 0.5 to 5 g Under 10% loss in 14 days at room temperature 1379 C

Dextrose 5% b UP 1.25 and 25 g Visually compatible with less than 6% cytarabine loss 
in 28 days at 4 and 22°C and 7 days at 35°C protected 
from light. Excessive decomposition products in 14 
days at 35°C

1548 C

Dextrose 5% MG, TRa 1.83 g Less than 10% cytarabine loss in 24 hr at room 
temperature exposed to light

1658 C

Dextrose 5% UP 157 mg Less than 2% loss in 48 hr at room temperature, 
exposed to light and in the dark, and at 4°C

1955 C

Ringer’s injection UP 3.6 g Physically compatible 174 C

Ringer’s injection 0.5 to 5 g Under 10% loss in 14 days at room temperature 1379 C

Ringer’s injection, lactated TRa UP 500 mg Stable for 24 hr at 5°C 282 C

Sodium chloride 0.9% d Little to no loss over 8 days at room temperature 2943, 2944 C

Sodium chloride 0.9% TRa UP 500 mg Stable for 24 hr at 5°C 282 C

Sodium chloride 0.9% UP 500 mg Stable for 7 days at room temperature 174 C

Sodium chloride 0.9% a UP 8, 24, 32 g No loss in 7 days at room temperature or 4 or −20°C 174 C

Sodium chloride 0.9% UP 3.6 g Physically compatible 174 C

Sodium chloride 0.9% 0.5 to 5 g Under 10% loss in 14 days at room temperature 1379 C

Sodium chloride 0.9% b UP 1.25 and 25 g Visually compatible with less than 6% cytarabine loss 
in 28 days at 4 and 22°C and 7 days at 35°C protected 
from light. Excessive decomposition products in 14 
days at 35°C

1548 C

Sodium lactate (1⁄6) M UP 3.6 g Physically compatible 174 C

TPN #57c UP 50 mg Physically compatible with no loss in 48 hr at 25 or 
8°C

996 C

a Tested in both glass and PVC containers.

b Tested in ethylene vinyl acetate (EVA) containers.

c Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

d Tested in both glass and plastic (not otherwise specified) containers.

Additive Compatibility

Cytarabine

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Daunorubicin HCl with 
etoposide

RP  
BR

33 mg  
400 mg

UP 267 mg D5½S Physically compatible with about 6% 
cytarabine loss and no loss of other 
drugs in 72 hr at 20°C

1162 C

Daunorubicin HCl with 
etoposide

BEL  
SZ

15.7 mg  
157 mg

UP 157 mg D5W Less than 10% loss of any drug in 48 
hr at room temperature, exposed to 
light and in the dark, and at 4°C

1955 C

Etoposide with  
daunorubicin HCl

BR  
RP

400 mg  
33 mg

UP 267 mg D5½S Physically compatible with about 6% 
cytarabine loss and no loss of other 
drugs in 72 hr at 20°C

1162 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Etoposide with  
daunorubicin HCl

SZ  
BEL

157 mg  
15.7 mg

UP 157 mg D5W Less than 10% loss of any drug in 48 
hr at room temperature, exposed to 
light and in the dark, and at 4°C

1955 C

Fluorouracil RC 250 mg UP 400 mg D5W Altered UV spectra for cytarabine 
within 1 hr at room temperature

207 I

Gentamicin sulfate 80 mg UP 100 mg D5W Physically compatible for 24 hr 174 C

Gentamicin sulfate 240 mg UP 300 mg D5W Physically incompatible 174 I

Heparin sodium 10,000 units UP 500 mg NS Haze formation 174 I

Heparin sodium 20,000 units UP 100 mg D5W Haze formation 174 I

Hydrocortisone sodium 
succinate

UP 500 mg UP 360 mg D5S, D10S Physically compatible for 40 hr 174 C

Hydrocortisone sodium 
succinate

UP 500 mg UP 360 mg R, SL Physically incompatible 174 I

Hydroxyzine HCl LY 500 mg UP 1 g D5Wa Physically compatible for 48 hr 1190 C

Insulin, regular 40 units UP 100 and 
500 mg

D5W Fine precipitate forms 174 I

Lincomycin HCl 1, 1.5, 2, 2.4, 
3 g

UP 500 mg Physically compatible for 48 hr 174 C

Methotrexate sodium LE 200 mg UP 400 mg D5W Physically compatible. Very little 
change in UV spectra in 8 hr at room 
temperature

207 C

Methylprednisolone 
sodium succinate

UP 250 mg UP 360 mg D5S, D10S, NS Clear solution for 24 hr 329 C

Methylprednisolone 
sodium succinate

UP 250 mg UP 360 mg R, SL Physically incompatible 329 I

Mitoxantrone HCl LE 500 mg UP 500 mg D5W Visually compatible. Mitoxantrone 
stable for 24 hr at room tempera-
ture. Cytarabine not tested

1531 C

Nafcillin sodium 4 g UP 100 mg D5W Heavy crystalline precipitation 174 I

Ondansetron HCl GL 30 and 300 mg UP 200 mg D5Wb Physically compatible with little loss 
of either drug in 48 hr at 23°C

1876 C

Ondansetron HCl GL 30 and 300 mg UP 40 g D5Wb Physically compatible with little loss 
of either drug in 48 hr at 23°C

1876 C

Oxacillin sodium 2 g UP 100 mg D5W pH outside stability range for 
oxacillin

174 I

Penicillin G sodium 2 million units UP 200 mg D5W pH outside stability range for peni-
cillin G

174 I

Potassium chloride 80 mEq UP 170 mg D5S Physically compatible for 24 hr 174 C

Potassium chloride 100 mEq UP 2 g D5S Physically compatible. Stable for 8 
days

174 C

Sodium bicarbonate AB 50 mEq UP 200 mg 
and 1 g

D5Wc Physically compatible with no cytara-
bine loss in 7 days at 8 and 22°C

748 C

Sodium bicarbonate AB 50 mEq UP 200 mg D5¼Sc Physically compatible with no cytara-
bine loss in 7 days at 8 and 22°C

748 C

Additive Compatibility (Cont.)
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Additive Compatibility (Cont.)

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Vincristine sulfate LI 4 mg UP 16 mg D5W Physically compatible. No alter-
ation in UV spectra in 8 hr at room 
temperature

207 C

a Tested in glass containers.

b Tested in PVC containers.

c Tested in both glass and PVC containers.

Drugs in Syringe Compatibility

Cytarabine

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Metoclopramide HCl RB 10 mg/2 mL UP 50 mg/1 mL Physically compatible for 48 hr at 25°C 1167 C

Metoclopramide HCl RB 160 mg/32 mL UP 500 mg/10 mL Physically compatible for 48 hr at 25°C 1167 C

Y-Site Injection Compatibility (1:1 Mixture)

Cytarabine

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Allopurinol sodium BW 3 mg/mLb SCN 50 mg/mL Tiny particles form within 4 hr 1686 I

Amifostine USB 10 mg/mLa CET 50 mg/mL Physically compatible for 4 hr at 23°C 1845 C

Amsacrine NCI 1 mg/mLa QU 50 mg/mL Visually compatible for 4 hr at 22°C 1381 C

Anidulafungin VIC 0.5 mg/mLa BED 50 mg/mL Physically compatible for 4 hr at 23°C 2617 C

Aztreonam SQ 40 mg/mLa CET 50 mg/mL Physically compatible for 4 hr at 23°C 1758 C

Caspofungin acetate ME 0.7 mg/mLb MAY 50 mg/mL Microparticles form within 4 hr 2758 I

Cladribine ORT 0.015b and 0.5c mg/mL CHI 50 mg/mL Physically compatible for 4 hr at 23°C 1969 C

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa CHI 50 mg/mL Physically compatible for 4 hr at 23°C 2087 C

Etoposide phosphate BR 5 mg/mLa BED 50 mg/mL Physically compatible for 4 hr at 23°C 2218 C

Filgrastim AMG 30 mcg/mLa CET 50 mg/mL Physically compatible for 4 hr at 22°C 1687 C

Fludarabine phosphate BX 1 mg/mLa UP 50 mg/mL Visually compatible for 4 hr at 22°C 1439 C

Gallium nitrate FUJ 1 mg/mLb CET 50 mg/mL Precipitates immediately 1673 I

Gemcitabine HCl LI 10 mg/mLb BED 50 mg/mL Physically compatible for 4 hr at 23°C 2226 C

Gentamicin sulfate GNS 15 mg/mLd UP 16 mg/mLb Visually compatible for 24 hr at room 
temperature in test tubes. No precipitate 
found on filter from Y-site delivery

2063 C

Granisetron HCl SKB 1 mg/mL UP 2 mg/mLb Physically compatible with little loss of 
either drug in 4 hr at 22°C

1883 C

Granisetron HCl SKB 0.05 mg/mLa UP 50 mg/mL Physically compatible for 4 hr at 23°C 2000 C

Hydrocortisone sodium 
succinate

UP 125 mg/mL UP 16 mg/mLb Visually compatible for 24 hr at room 
temperature in test tubes. No precipitate 
found on filter from Y-site delivery

2063 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Idarubicin HCl AD 1 mg/mLb CET 6 mg/mLa Visually compatible for 24 hr at 25°C 1525 C

Linezolid PHU 2 mg/mL BED 50 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Melphalan HCl BW 0.1 mg/mLb UP 50 mg/mL Physically compatible for 3 hr at 22°C 1557 C

Methotrexate sodium 30 mg/mL UP 0.6 mg/mLa Visually compatible for 4 hr at room 
temperature

1788 C

Methylprednisolone 
sodium succinate

UP 5 mg/mLa UP 16 mg/mLb Visually compatible for 24 hr at room 
temperature in test tubes. No precipitate 
found on filter from Y-site delivery

2063 C

Ondansetron HCl GL 1 mg/mLb UP 50 mg/mL Visually compatible for 4 hr at 22°C 1365 C

Paclitaxel NCI 1.2 mg/mLa 50 mg/mL Physically compatible for 4 hr at 22°C 1528 C

Pemetrexed disodium LI 20 mg/mLb PHU 50 mg/mL Physically compatible for 4 hr at 23°C 2564 C

Piperacillin sodium–
tazobactam sodium

LEg 40 mg/mLa h SCN 50 mg/mL Physically compatible for 4 hr at 22°C 1688 C

Propofol ZENi 10 mg/mL CHI 50 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Sargramostim IMM 10 mcg/mLb SCN 50 mg/mL Visually compatible for 4 hr at 22°C 1436 C

Sodium bicarbonate 1.4% UP 0.6 mg/mLa Visually compatible for 4 hr at room 
temperature

1788 C

Teniposide BR 0.1 mg/mLa CET 50 mg/mL Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMe 1 mg/mLa CET 50 mg/mL Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226f BED 50 mg/mL Visually compatible for 4 hr at 23°C 2215 C

TPN #212 to #215f CHI 50 mg/mL Substantial loss of natural subvisible 
turbidity occurs immediately

2109 I

Vinorelbine tartrate BW 1 mg/mLb CET 50 mg/mL Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

d Tested in sodium chloride 0.45%.

e Lyophilized formulation tested.

f Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

g Test performed using the formulation WITHOUT edetate disodium.

h Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

i Test performed using the formulation WITH edetate disodium.

Selected Revisions January 31, 2020. © Copyright, October 
1982. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Dacarbazine
AHFS 10:00

Products
Dacarbazine is available in vials containing 100 and 200 mg of 
drug along with anhydrous citric acid and mannitol. Reconsti-
tute the 100- and 200-mg vials with 9.9 and 19.7 mL of sterile 
water for injection, respectively, to yield solutions containing 10 
mg/mL of dacarbazine.1(1/08) 

pH
From 3 to 4.1(1/08) 

Administration
Dacarbazine is administered as a direct intravenous injection 
over one minute and as an intravenous infusion in up to 250 
mL of dextrose 5% or sodium chloride 0.9% over 15 to 30 
minutes.4  Extravasation may result in severe pain and tissue 
damage.1(1/08) 4 377 

In the event of spills or leaks, the manufacturer recommends 
the use of sulfuric acid 10% in contact for 24 hours to inactivate 
dacarbazine.1200 

Stability
Intact vials of dacarbazine should be stored at 2 to 8°C and 
protected from light.1(1/08) 4  However, dacarbazine in intact vials 
stored at controlled room temperature has been stated to be 
stable for periods of four weeks1239 1433  to three months.1433 2745  
The manufacturer also recommends storage of reconstituted 
solutions for up to eight hours at normal room temperatures 
and light or up to 72 hours at 4°C.1(1/08)  However, it has been 
reported that solutions are stable for at least 24 hours at room 
temperature (1% decomposition) and at least 96 hours under 
refrigeration (less than 1% decomposition) when protected 
from light.285  A change in color from pale yellow or ivory to pink 
or red is a sign of decomposition.4 285 1093 

Immersion of a needle with an aluminum component in 
dacarbazine (Miles) 10 mg/mL resulted in no visually apparent 
unexpected reaction after seven days at 24°C.988 

Light Effects
Administration of dacarbazine in a room illuminated only with 
a red photographic light apparently reduced the incidence of 
disagreeable side effects. The authors attributed this result to a 
reduced amount of photodegradation of dacarbazine.469 

Multiple photodegradation products of dacarbazine have 
been identified and specific concentrations of each are crucially 
dependent on the pH of the solution.496 

The effects of daylight and fluorescent light on dacarbazine 
(Bayer) 4 mg/mL in sodium chloride 0.9% were reported. Expo-
sure to direct sunlight resulted in up to a 12% loss in 30 minutes, 
and a pink color formed in 35 to 40 minutes. Exposure to indi-
rect daylight resulted in less than a 2% loss in 30 minutes. Solu-
tions protected from light or exposed to fluorescent light lost 
about 4% of their dacarbazine in 24 hours.1248 

The photostability of dacarbazine has been shown to increase 
with the addition of reduced glutathione at about 5 mg/100 
mL.1829 

Dacarbazine (Aventis) 11 mg/mL reconstituted with sterile 
water for injection in original amber glass vials stored at room 
temperature exposed to fluorescent light formed a visible 
precipitate and became yellow in 24 hours and turned pink 
after 96 hours. About 4% dacarbazine loss occurred in 96 hours, 
but precipitation limited the utility period to 24 hours. Forma-
tion of 2-azahypoxanthine, a potentially toxic decomposition 
product, was also noted. Under refrigeration protected from 
light, no precipitation was seen, but red discoloration appeared 
after 96 hours; little or no loss of dacarbazine occurred in seven 
days. Reconstituted dacarbazine was stated to be stable for 24 
hours at room temperature under fluorescent light and 96 hours 
refrigerated in the dark.2386 

Dacarbazine (Aventis) 1.4 mg/mL in dextrose 5% in PVC 
bags (Fresenius) was stored under a variety of temperature and 
light conditions. In PVC bags exposed to natural sunlight, the 
solution turned pink in six hours and red in 48 hours; it devel-
oped a precipitate in 96 hours. About 11% dacarbazine loss in 
three hours and 35% loss in 24 hours. Exposed to or protected 
from fluorescent light at room temperature and refrigerated, no 
visible changes occurred in seven days. At room temperature, 
dacarbazine losses were about 6% in 24 hours exposed to fluo-
rescent light and 7% in 48 hours protected from light. Refriger-
ated samples protected from light exhibited little or no loss in 
seven days.2386 

Simulated infusion of the dacarbazine 1.4-mg/mL solution 
through transparent (Baxter) and opaque (Codan) infusion 
tubing over about 110 minutes exposed to light resulted in the 
delivery of 94% (transparent tubing) and 98% (opaque tubing) 
of the dacarbazine.2386 

Sorption
Dacarbazine (Medac) 0.64 mg/mL in sodium chloride 0.9% 
exhibited no loss due to sorption in polyethylene and PVC 
containers compared to glass containers over 48 hours at refrig-
eration temperature.2420 2430 
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Compatibility Information
Solution Compatibility

Dacarbazine

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% a 1.7 g Less than 10% loss in 24 hr at room temperature 519 C

Dextrose 5% MG, TRb 1.7 g Less than 10% loss in 24 hr at room temperature exposed to light 1658 C

Dextrose 5% BAc MI 1 and 3 g Physically compatible with 4% loss in 8 hr and 10 to 15% loss in 24 hr at 23°C 1876 I

Dextrose 5% FREc AVE 1.4 g Exposed to sunlight, pink color formed in 3 hr and red color in 6 hr with 
precipitation in 96 hr at 23°C. 11% loss in 3 hr

2386 I

Dextrose 5% FREc AVE 1.4 g Exposed to or protected from fluorescent light, visually compatible for 7 
days. 6% loss in 24 hr exposed to fluorescent light and 7% loss in 48 hr in the 
dark. Little loss at 4°C in 7 days

2386 C

a Tested in both glass and PVC containers.

b Tested in glass, PVC, and polyolefin containers.

c Tested in PVC containers.

Additive Compatibility

Dacarbazine

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Doxorubicin HCl with 
ondansetron HCl

AD  
GL

800 mg  
640 mg

LY 8 g D5Wa Visually compatible. Under 10% ondansetron 
and doxorubicin loss in 24 hr at 30°C and 7 days 
at 4°C then 24 hr at 30°C. Dacarbazine stable 
for 8 hr but 13% loss in 24 hr

2092 I

Doxorubicin HCl with 
ondansetron HCl

AD  
GL

800 mg  
640 mg

LY 8 g D5Wb Visually compatible. Under 10% loss of all 
drugs in 24 hr at 30°C and 7 days at 4°C then 24 
hr at 30°C

2092 C

Doxorubicin HCl with 
ondansetron HCl

AD  
GL

1.5 g  
640 mg

LY 20 g D5Wa b Visually compatible. Under 10% loss of all 
drugs in 24 hr at 30°C and 7 days at 4°C then 24 
hr at 30°C

2092 C

Ondansetron HCl GL 30 and 300 mg MI 1 g D5Wa Physically compatible with little loss of ondan-
setron in 48 hr at 23°C. 8 to 12% dacarbazine 
loss in 24 hr and 20% loss in 48 hr at 23°C

1876 C

Ondansetron HCl GL 30 and 300 mg MI 3 g D5Wa Physically compatible with little loss of ondan-
setron in 48 hr at 23°C. 8% dacarbazine loss in 
24 hr and 15% loss in 48 hr at 23°C

1876 C

Ondansetron HCl with 
doxorubicin HCl

GL  
AD

640 mg  
800 mg

LY 8 g D5Wa Visually compatible. Under 10% ondansetron 
and doxorubicin loss in 24 hr at 30°C and 7 days 
at 4°C then 24 hr at 30°C. Dacarbazine stable 
for 8 hr but 13% loss in 24 hr

2092 I

Ondansetron HCl with 
doxorubicin HCl

GL  
AD

640 mg  
800 mg

LY 8 g D5Wb Visually compatible. Under 10% loss of all 
drugs in 24 hr at 30°C and 7 days at 4°C then 24 
hr at 30°C

2092 C

Ondansetron HCl with 
doxorubicin HCl

GL  
AD

640 mg  
1.5 g

LY 20 g D5Wa b Visually compatible. Under 10% loss of all 
drugs in 24 hr at 30°C and 7 days at 4°C then 24 
hr at 30°C

2092 C

a Tested in PVC containers.

b Tested in polyisoprene infusion pump reservoirs.
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Y-Site Injection Compatibility (1:1 Mixture)

Dacarbazine

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Allopurinol sodium BW 3 mg/mLb MI 4 mg/mLb Small particles form within 1 hr and become large pink 
pellets in 24 hr

1686 I

Amifostine USB 10 mg/mLa MI 4 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Aztreonam SQ 40 mg/mLa MI 4 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Doxorubicin HCl liposomal SEQ 0.4 mg/mLa MI 4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Etoposide phosphate BR 5 mg/mLa MI 4 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Filgrastim AMG 30 mcg/mLa MI 4 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fludarabine phosphate BX 1 mg/mLa MI 4 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Granisetron HCl SKB 1 mg/mL MI 1.7 mg/mLb Physically compatible with little loss of either drug in 4 hr 
at 22°C

1883 C

Heparin sodium WY 100 units/mL MI 25 mg/mLb White precipitate forms immediatelyc 1158 I

Heparin sodium WY 100 units/mL MI 10 mg/mLb No observable precipitationc 1158 C

Hydrocortisone sodium 
succinate

Pink precipitate forms immediately 524 I

Melphalan HCl BW 0.1 mg/mLb MI 4 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Ondansetron HCl GL 1 mg/mLb MI 4 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Paclitaxel NCI 1.2 mg/mLa MI 4 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Palonosetron HCl MGI 50 mcg/mL BV 4 mg/mLa Physically compatible and no loss of either drug in 4 hr 2681 C

Piperacillin sodium–tazo-
bactam sodium

LEe 40 mg/mLa f MI 4 mg/mLa Turbidity and particles form immediately and increase over 
4 hr

1688 I

Sargramostim IMM 10 mcg/mLb MI 4 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Teniposide BR 0.1 mg/mLa MI 4 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMd 1 mg/mLa MI 4 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Vinorelbine tartrate BW 1 mg/mLb MI 4 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Dacarbazine in intravenous tubing flushed with heparin sodium.

d Lyophilized formulation tested.

e Test performed using the formulation WITHOUT edetate disodium.

f Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.
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Dactinomycin
AHFS 10:00

Actinomycin D

Products
Dactinomycin is available in vials containing 0.5 mg of drug with 
mannitol 20 mg.2945 Reconstitute with 1.1 mL of sterile water for 
injection without preservatives to yield a gold-colored solution 
containing approximately 0.5 mg/mL of dactinomycin.2945 The 
use of water for injection containing preservatives (e.g., benzyl 
alcohol, parabens) causes precipitation.2945 

pH
The pH of the reconstituted solution is 5.5 to 7.1369 

Trade Name(s)
Cosmegen

Administration
Dactinomycin is administered intravenously or by regional 
perfusion techniques.2945 The manufacturer states that only 
products diluted to concentrations greater than 10 mcg/mL are 
recommended for administration.2945 Extravasation should be 
avoided because of possible corrosion of soft tissue.377 2945 An 
inline cellulose ester membrane filter should not be used for 
administration of dactinomycin.2945 (See Filtration.)

In the event of spills or leaks, the manufacturer recom-
mends the use of trisodium phosphate 5% to inactivate dacti-
nomycin.1200 

Stability
Intact vials of dactinomycin should be stored at controlled 
room temperature and protected from light and humidity.2945 
The clear, gold-colored, reconstituted solution is stable at room 
temperature; however, this solution contains no preservative so 
it has been suggested that unused portions of the injection be 
discarded.2945 

Solutions of dactinomycin diluted to concentrations of 10 
mcg/mL or greater in water for injection, sodium chloride 0.9%, 
or dextrose 5% demonstrated chemical stability for up to 10 
hours at room temperature in both glass and PVC containers.2945 
Solutions diluted to concentrations less than 10 mcg/mL, 
however, demonstrated significant losses.2945 The manufacturer 
recommends that the reconstituted and diluted product be used 
within 4 hours of reconstitution when stored at room tempera-
ture.2945 

The drug is reported to be most stable at pH 5 to 7.1369 A 
30-mcg/mL concentration at this pH range exhibits about a 2 to 
3% loss in 6 hours at 25°C; at pH 9, an 80% loss occurs under 
these conditions.51 

Dactinomycin, reconstituted according to the manufac-
turer’s instructions, was cultured with human lymphoblasts 
to determine whether its cytotoxic activity was retained. The 
solution retained cytotoxicity for 24 hours at 4°C and room 
temperature.1575 

Filtration
Dactinomycin may exhibit considerable binding to cellulose 
acetate/nitrate (Millex OR) and polytetrafluoroethylene (Millex 
GV) filters.1249 

Dactinomycin (MSD) 0.5 mg/L in dextrose 5%, sodium chlo-
ride 0.9%, and Ringer’s injection, lactated, was filtered over 12 
hours through a 5-μm stainless steel depth filter (Argyle Filter 
Connector), a 0.22-μm cellulose ester membrane filter (Ivex-2 
Filter Set), and a 0.22-μm polycarbonate membrane filter (In-Sure 
Filter Set). No significant reduction in potency due to binding 
was observed with the stainless steel filter. Approximately 25% 
of the drug delivered through the polycarbonate filter in the 
first 10 mL of solution was bound, but binding decreased rapidly 
thereafter, resulting in only 0.3% of the total delivered dose in 
12 hours being bound.320 

In contrast, filtration through the cellulose ester filter 
resulted in the binding of about 95 to 99% of the drug in the 
first 10 mL, with the total cumulative amount of drug bound in 
12 hours being 13%. Approximately 50% of the bound drug was 
released by rinsing 3 times with 100 mL of the same intravenous 
solutions used in the admixtures.320 

In another study, dactinomycin 0.5 mg/mL was injected 
as a bolus through a 0.2-μm nylon, air-eliminating filter 
(Ultipor, Pall) to evaluate the effect of filtration on simu-
lated intravenous push delivery. Spectrophotometric eval-
uation showed that about 87% of the drug was delivered 
through the filter after flushing with 10 mL of sodium chloride  
0.9%.809 

Dactinomycin 4 to 50 mcg/mL exhibited a greater than 95% 
loss due to sorption to cellulose nitrate/cellulose acetate ester 
filters (Millex OR) and a 50 to 60% loss with polytetrafluoroeth-
ylene filters (Millex FG).1415 1416 

DOI: 10.37573/9781585286850.107
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Compatibility Information
Solution Compatibility

Dactinomycin

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% Manufacturer recommended solution 2945 C

Dextrose 5% a MSD 9.8 mg Less than 10% loss in 24 hr at room temperature 519 C

Dextrose 5% MG, TRa MSD 9.8 mg Less than 10% loss in 24 hr at room temperature exposed to light 1658 C

Dextrose 5% MG, TRb MSD 7.5 mg Less than 10% loss in 24 hr at room temperature exposed to light 1658 C

Sodium chloride 0.9% Manufacturer recommended solution 3003 C

a Tested in both glass and PVC containers.

b Tested in both glass and polyolefin containers.

Y-Site Injection Compatibility (1:1 Mixture)

Dactinomycin

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Allopurinol sodium BW 3 mg/mLb MSD 0.01 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa ME 0.01 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Aztreonam SQ 40 mg/mLa ME 0.01 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Etoposide phosphate BR 5 mg/mLa ME 0.01 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Filgrastim AMG 30 mcg/mLa MSD 0.01 mg/mLa Particles and filaments form immediately 1687 I

Fludarabine phos-
phate

BX 1 mg/mLa MSD 0.01 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Gemcitabine HCl LI 10 mg/mLb ME 0.01 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa ME 0.01 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Melphalan HCl BW 0.1 mg/mLb MSD 0.01 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Ondansetron HCl GL 1 mg/mLb MSD 0.01 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Sargramostim IMM 10 mcg/mLb MSD 0.01 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Teniposide BR 0.1 mg/mLa MSD 0.01 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMc 1 mg/mLa ME 0.01 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Vinorelbine tartrate BW 1 mg/mLb MSD 0.01 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Lyophilized formulation tested.

Selected Revisions July 28, 2015. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Dalbavancin Hydrochloride
AHFS 8:12.28.16

Products
Dalbavancin is available as a lyophilized powder in single-use 
vials containing dalbavancin hydrochloride equivalent to anhy-
drous dalbavancin 500 mg as the free base.2910 Also present in 
each vial are lactose monohydrate 129 mg and mannitol 129 
mg as excipients.2910 Sodium hydroxide or hydrochloric acid may 
have been added during manufacturing to adjust the pH.2910 

Each 500-mg vial should be reconstituted with 25 mL sterile 
water for injection to yield a solution containing dalbavancin 20 
mg/mL.2910 Alternate between gently swirling and inverting the 
vial to avoid foaming until contents are completely dissolved; 
do not shake.2910 The appropriate dose must be withdrawn and 
further diluted only in dextrose 5% to a final concentration of 
1 to 5 mg/mL.2910 Saline-based infusion solutions must not be 
used for dilution as precipitation may result.2910 The diluted solu-
tion should be inspected for particulate matter prior to infusion; 
if present, the solution should not be used.2910 

Trade Name(s)
Dalvance

Administration
Dalbavancin is administered by intravenous infusion over 30 
minutes after dilution only in dextrose 5% to a concentration 
of 1 to 5 mg/mL.2910 If a common infusion line is being used 
to administer other drugs in addition to dalbavancin, the line 
should be flushed with dextrose 5% prior to and following infu-
sion of dalbavancin.2910 

Stability
Intact vials of dalbavancin hydrochloride should be stored at 
controlled room temperature.2910 Dalbavancin hydrochloride is 
a white to off-white to pale yellow powder that forms a clear, 
colorless to yellow solution when reconstituted with sterile 
water for injection.2910 

The manufacturer states that the reconstituted drug and the 
diluted solution may be stored under refrigeration or at room 
temperature; do not freeze.2910 The total time from reconstitu-
tion to dilution to administration should not exceed 48 hours.2910 
Any unused portion should be discarded.2910 

Compatibility Information
Solution Compatibility

Dalbavancin HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% DRT 1 to 5 g Use within 48 hours at room temperature or refrigerated 2910 C

Sodium chloride 0.45% DRT Physically incompatible 2910 I

Sodium chloride 0.9% DRT Physically incompatible 2910 I

© Copyright, September 2014. American Society of Health- 
System Pharmacists, Inc.

DOI: 10.37573/9781585286850.108
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Dalteparin Sodium
AHFS 20:12.04.16

Products
Dalteparin sodium is available as an injection solution with each 
mL containing 10,000, 12,500, or 25,000 anti-factor Xa inter-
national units in water for injection.3403 The 10,000-interna-
tional unit/mL concentration is available in preservative-free,  
single-dose, graduated prefilled syringes containing 10,000 
international units (1 mL); the 12,500-international unit/mL 
concentration is available in preservative-free, single-dose, 
prefilled syringes containing 2500 international units/0.2 mL.3403 
The 25,000-international unit/mL concentration is available in 
preservative-free, single-dose, prefilled syringes containing 5000 
international units/0.2 mL, 7500 international units/0.3 mL, 
12,500 international units/0.5 mL, 15,000 international units/0.6 
mL, and 18,000 international units/0.72 mL.3403 Sodium chloride 
also may be present.3403 

Dalteparin sodium injection solution also is available in 
3.8-mL multidose vials with each mL containing 25,000 anti-
factor Xa international units in water for injection; the solution 
is preserved with benzyl alcohol 14 mg/mL.3403 

pH
The pH of both the unpreserved and preserved injection solu-
tions ranges from 5 to 7.5.3403 

Units
Each milligram of dalteparin sodium is equivalent to 156.25 
anti-factor Xa international units.3403 

Trade Name(s)
Fragmin

Administration
Dalteparin sodium injection solution is administered by deep 
subcutaneous injection to patients who are seated or lying down; 
administration sites should be alternated among a U-shaped 
area around the navel, the upper outer side of the thigh, and the 
upper outer quadrangle of the buttock.3403 Dalteparin sodium 
injection solution must not be administered by intramuscular 
injection.3403 

To avoid loss of drug when administering the 12,500- and 
25,000-international unit/mL single-dose, prefilled syringes, the 
air bubble from the syringe should not be expelled prior to injec-
tion of the drug.3403 

The manufacturer states that dalteparin sodium should 
not be mixed with other injections or infusions unless specific 
compatibility data are available that support such mixing.3403 

Stability
Intact containers of dalteparin sodium should be stored at 
controlled room temperature.3403 Dalteparin sodium injec-
tion solution in prefilled syringes and vials should be visually  

inspected for particulate matter and discoloration prior to 
administration.3403 

 Multidose vials of dalteparin sodium are stable at room 
temperature for up to 2 weeks from initial vial puncture; any 
unused solution remaining after 2 weeks should be discarded.3403 

Syringes
Dalteparin sodium (Pharmacia & Upjohn) 10,000 interna-
tional units/mL was packaged in 1-mL polypropylene tuber-
culin syringes (Becton Dickinson), apparently with the needles 
left attached, and stored at 25°C exposed to fluorescent light 
and 2 to 5°C in the dark for 15 days.2323 Chromogenic assays 
of the dalteparin activity were variable, but there was no indi-
cation of substantial loss of activity.2323 Dalteparin activity 
remained at 95% or above of the initial level throughout.2323 
An 8% loss of the benzyl alcohol preservative occurred in 
10 days and a 10% loss in 15 days in the samples stored at 
25°C.2323 Benzyl alcohol losses from samples stored at 2 to 
5°C were minimal.2323 Unfortunately, many syringes became 
nonfunctional during the study with the fluid unable to be 
expressed through the attached needles, thus necessitating 
removal of the needles.2323 The cause of this needle blockage 
was not addressed.2323 

Dalteparin sodium (Pharmacia & Upjohn) 10,000 interna-
tional units/mL from preservative-free ampules and 25,000 
international units/mL from multidose vials preserved with 
benzyl alcohol was packaged in 1-mL (Becton Dickinson) and 
3-mL (Sherwood) plastic syringes and stored for 30 days at 
room temperature and 4°C.2484 Dalteparin sodium (Phar-
macia & Upjohn) 10,000 international units/mL from multi-
dose vials preserved with benzyl alcohol was packaged as 0.75 
mL and 1 mL in 1-mL (Becton Dickinson) and 3-mL (Sherwood) 
plastic syringes, respectively, and stored for 30 days at room 
temperature and 4°C.2484 No loss of anti-factor Xa activity was 
found.2484 

In another report, the stability of dalteparin sodium (manu-
facturer unspecified) 25,000 units/mL from multidose vials 
packaged in 1-mL polypropylene tuberculin syringes (manu-
facturer unspecified) was evaluated over 10 days stored at 22 
and 4°C.2546 Losses of 7 and 4%, respectively, were found at 
the two storage temperatures; however, 8 of 45 test syringes 
stored at 22°C could not be operated to eject the drug.2546 
None of the refrigerated samples exhibited this failure.2546 
The authors speculated that precipitation had resulted in 
blockage.2546 

Dalteparin sodium (manufacturer unspecified) 25,000-units/mL 
injection solution from multidose vials diluted in sodium chlo-
ride 0.9% to 2500 units/mL was packaged in tuberculin syringes 
(manufacturer unspecified) and stored for 28 days under refrig-
eration at 4°C.2774 Anti-Xa activity determined by chromogenic 
assay found no significant differences over the course of 28 
days.2774 

DOI: 10.37573/9781585286850.109
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Dalteparin sodium (Pfizer) injection solution (as 10,000-
units/mL prefilled syringe) diluted in sodium chloride 0.9% to 
1000 units/mL and packaged as 0.5 mL in 1-mL polypropylene 
tuberculin syringes (Monoject) fitted with Luer-Lok tip caps 

(Becton Dickinson) was physically and chemically stable for 30 
days under refrigeration at 2 to 8°C when exposed to ambient 
fluorescent light.3404 

Selected Revisions June 1, 2019. © Copyright, October 2002. 
American Society of Health-System Pharmacists, Inc.
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Dantrolene Sodium
AHFS 12:20.08

Products
Dantrolene sodium (Dantrium, Par; Revonto, US WorldMeds) 
is available as a lyophilized powder in vials containing 20 mg 
of dantrolene sodium.3159 3160 Each vial also contains mannitol 
3000 mg and sodium hydroxide to adjust the pH.3159 3160 The 
powder should be reconstituted by adding 60 mL of sterile 
water for injection (without a bacteriostatic agent) to each 
vial; dextrose 5%, sodium chloride 0.9%, and other acidic solu-
tions are incompatible with the drug and should not be used for 
reconstitution.3159 3160 Vials should be shaken for approximately 
20 seconds3160 or until the reconstituted solution is clear.3159 3160  
For prophylactic infusion, the contents of the appropriate 
number of dantrolene vials should be transferred to a sterile 
intravenous plastic bag; large glass bottles should not be used 
because precipitate formation has been observed with the use 
of some glass bottles.3159 3160 Reconstituted solutions should be 
visually inspected for particulate matter, discoloration, cloudi-
ness and/or precipitation prior to administration; such solutions 
should not be used.3159 3160 

Dantrolene sodium (Ryanodex, Eagle) also is available as 
a lyophilized powder in single-use vials containing 250 mg of 
dantrolene sodium.3161 Each vial also contains mannitol 125 mg, 
polysorbate 80 25 mg, povidone 4 mg, and sodium hydroxide 
or hydrochloric acid to adjust the pH.3161 The powder should 
be reconstituted by adding 5 mL of sterile water for injec-
tion (without a bacteriostatic agent) to each vial; other solu-
tions (e.g., dextrose 5%, sodium chloride 0.9%) should not 
be used.3161 Vials should be shaken until the contents form 
an orange-colored uniform suspension.3161 The reconstituted 
suspension should be visually inspected for particulate matter 
and discoloration prior to administration.3161 The reconstituted 
suspension should not be diluted or transferred to another 
container for infusion.3161 

pH
The reconstituted solution of dantrolene sodium (Dantrium, 
Par; Revonto, US WorldMeds) has a pH of approximately 
9.5.3159 3160 

The reconstituted suspension of dantrolene sodium (Ryan-
odex Eagle) has a pH of approximately 10.3.3161 

Trade Name(s)
Dantrium, Revonto, Ryanodex

Administration
Dantrolene sodium (Dantrium, Revonto) solution is adminis-
tered by continuous rapid intravenous push injection or, for 
prophylactic use, as an intravenous infusion over approximately 
1 hour.3159 3160 

Dantrolene sodium (Ryanodex) suspension is administered 
by intravenous push (bolus) injection, or, for prophylactic use, 
intravenously over at least 1 minute.3161 The drug should be 
administered into an intravenous catheter while an intrave-
nous infusion solution of sodium chloride 0.9% or dextrose 5% 
is freely infusing or into a patent indwelling catheter without a 
freely running infusion solution, in which case the line should 
be flushed following administration of dantrolene sodium to 
remove residual drug from the catheter.3161 

Care should be taken to prevent extravasation of the recon-
stituted dantrolene sodium solutions or suspension into the 
surrounding tissues due to the high pH of the formulations and 
the potential for tissue necrosis.3159 3160 3161 

Stability
Intact vials should be stored at controlled room temperature; 
prolonged exposure to light should be avoided.3159 3160 3161 

The reconstituted solution should be stored at 15 to 30°C3159 
or 20 to 25°C3160 and protected from direct light;3159 3160 the 
reconstituted suspension should be stored at 20 to 25°C.3161 The 
reconstituted solutions or suspension must be used within 6 
hours after reconstitution.3159 3160 3161 Solutions for prophylactic 
infusion should be prepared immediately prior to administration 
but are stated to be stable for 6 hours.3159 3160 

Additional Compatibility Information
Infusion Solutions
Dantrolene sodium (Ryanodex) suspension may be administered 
into an intravenous catheter while an intravenous infusion solu-
tion of sodium chloride 0.9% or dextrose 5% is freely infusing.3161 

© Copyright, March 2017. American Society of Health-System 
Pharmacists, Inc.
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Daptomycin
AHFS 8:12.28.12

Products
Daptomycin is available in 2 different formulations: daptomycin 
(Cubicin, Merck; generic) and Cubicin RF (Merck).2977 3221 The 
formulations differ in storage requirements and directions for 
reconstitution; in addition, there are differences in stability of 
the products following reconstitution or dilution.2977 3221 

Daptomycin (Cubicin, Merck; generic) is available as a lyophilized 
powder or cake in 500-mg single-dose vials with sodium hydroxide 
to adjust the pH.2977 3222 Each vial should be reconstituted slowly 
with 10 mL of sodium chloride 0.9% using a beveled, 21-gauge or 
smaller transfer needle or a needleless device to direct the stream of 
diluent against the vial wall.2977 3222 The vial should be gently rotated 
to ensure that all of the daptomycin powder becomes wetted.2977 
3222 The reconstituted vial should be allowed to stand undisturbed 
for 10 minutes, then gently rotated or swirled to ensure complete 
dissolution.2977 3222 Vigorous agitation or shaking of the vial should be 
avoided to minimize foaming.2977 3222 The reconstituted solution has 
a daptomycin concentration of 50 mg/mL.2977 3222 

Cubicin RF (Merck) is available as a lyophilized powder in 
500-mg single-dose vials.3221 Each vial also contains sucrose 713 
mg and sodium hydroxide to adjust the pH.3221 Each vial should 
be reconstituted only with 10 mL of sterile water for injection 
or bacteriostatic water for injection; a syringe with a beveled, 
21-gauge or smaller transfer needle should be used to slowly direct 
the stream of diluent against the vial wall.3221 Saline-based diluents 
must not be used to reconstitute Cubicin RF because the resulting 
solution is hyperosmotic and may lead to infusion-site reactions 
if administered as a direct injection (e.g., over 2 minutes).3221 The 
vial should be rotated or swirled for a few minutes, as needed, to 
ensure complete dissolution of the powder.3221 The reconstituted 
solution has a daptomycin concentration of 50 mg/mL.3221 

pH
The pH of the 50-mg/mL reconstituted solution of Cubicin RF 
is 6.8.3221 

Trade Name(s)
Cubicin, Cubicin RF

Administration
Daptomycin is administered by intravenous injection (only in 
adult patients) or by intravenous infusion (in adult and pediatric 
patients).2977 3221 3222 

For intravenous injection in adult patients only, the appro-
priate volume of the reconstituted solution should be with-
drawn from the vial using a syringe with a beveled, 21-gauge or 
smaller needle and may be administered without further dilu-
tion over 2 minutes.2977 3221 3222 The drug should not be adminis-
tered to pediatric patients by direct intravenous injection.2977 3221 

To prepare intravenous infusions of daptomycin, a syringe 
with a beveled, 21-gauge or smaller needle should be used to 

withdraw the appropriate volume of reconstituted solution 
from the vial and transfer the drug to a bag containing the 
appropriate volume of infusion solution.2977 3221 3222 

For intravenous infusion in adult patients, the appropriate 
volume of the reconstituted solution should be withdrawn 
from the vial and transferred to an infusion bag containing 
50 mL of sodium chloride 0.9% to be administered over 30 
minutes.2977 3221 3222 

For intravenous infusion in pediatric patients 1–6 years of age, 
the appropriate volume of the reconstituted solution should 
be withdrawn from the vial and transferred to an infusion bag 
containing 25 mL of sodium chloride 0.9%.2977 3221 The diluted 
solution should be administered over 60 minutes; the infusion 
rate should be maintained at 0.42 mL/min over the 60-minute 
period of infusion.2977 3221 The manufacturer states that the drug 
should be avoided in infants younger than 12 months of age 
based on adverse effects observed in animals.2977 3221 

For intravenous infusion in pediatric patients 7–17 years 
of age, the appropriate volume of the reconstituted solution 
should be withdrawn from the vial and transferred to an infu-
sion bag containing 50 mL of sodium chloride 0.9%.2977 3221 
The diluted solution should be administered over 30 minutes;  
the infusion rate should be maintained at 1.67 mL/min over the  
30-minute period of infusion.2977 3221 

If a common infusion line is being used to administer other 
drugs, the line should be flushed with a compatible infusion 
solution prior to and following infusion of daptomycin.2977 3221 3222 

Stability
Daptomycin is a pale yellow to light brown powder or cake that 
forms a pale yellow to light brown solution upon reconstitu-
tion.2977 3221 3222 Vials of daptomycin are for single dose only; any 
unused portion should be discarded.2977 3221 3222 

Intact vials of daptomycin (Cubicin, Merck; generic) should be 
stored under refrigeration at 2 to 8°C.2977 3222 Although refrig-
erated storage is required, one manufacturer has stated that 
the drug may be stored at room temperature for 12 months.2745 
Exposure to excessive heat should be avoided.2977 3222 When 
reconstituted as directed, this formulation of daptomycin is 
stable in the vial for 12 hours at room temperature and up to 48 
hours under refrigeration at 2 to 8°C; once diluted for infusion, 
the drug also is stable in the infusion bag for 12 hours at room 
temperature and 48 hours under refrigeration at 2 to 8°C.2977 3222 
However, the time after reconstitution in the vial and after dilu-
tion for infusion in the bag should not exceed a combined time 
of 12 hours at room temperature or 48 hours under refrigeration 
for this formulation.2977 3222 

Intact vials of the Cubicin RF (Merck) formulation of dapto-
mycin should be stored at controlled room temperature.3221 
When reconstituted as directed with sterile water for injec-
tion, Cubicin RF is stable in the vial for 1 day at 20 to 25°C or 
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3 days at 2 to 8°C; if diluted in sodium chloride 0.9% immedi-
ately following reconstitution, the drug is stable in the infusion 
bag for 19 hours at 20 to 25°C or 3 days at 2 to 8°C.3221 When 
reconstituted as directed with bacteriostatic water for injection, 
Cubicin RF is stable in the vial for 2 days at 20 to 25°C or 3 
days at 2 to 8°C; if diluted in sodium chloride 0.9% immediately 
following reconstitution, the drug is stable in the infusion bag 
for 2 days at 20 to 25°C or 5 days at 2 to 8°C.3221 

The manufacturer states that daptomycin is not compat-
ible in dextrose-containing solutions.2977 3221 3222 (See Additional 
Compatibility Information: Peritoneal Dialysis Solutions.)

Syringes
The Cubicin RF formulation of daptomycin reconstituted with sterile 
water for injection to yield a concentration of 50 mg/mL and pack-
aged in polypropylene syringes with an elastomeric plunger stopper 
is stable for 1 day at 20 to 25°C or 3 days at 2 to 8°C; when simi-
larly reconstituted with bacteriostatic water for injection, the drug 
is stable for 2 days at 20 to 25°C or 5 days at 2 to 8°C.3221 

Ambulatory Pumps
During stability studies of daptomycin stored in ReadyMed 
elastomeric infusion pumps, an impurity (i.e., 2-mercaptoben-
zothiazole) was found to leach from the pump system into the 
daptomycin solution.2977 3221 3222 Therefore, manufacturers state 
that the drug should not be used in conjunction with ReadyMed 
elastomeric infusion pumps.2977 3221 3222 

Filtration
A study was performed on the compatibility of various syringe 
filters with the Cubicin (Cubist) formulation of daptomycin 
after reconstitution of each vial with 10 mL of sodium chlo-
ride 0.9%.3198 3199 Visual assessment and potency of the 
filtered solution were compared with those of the unfiltered 
control.3198 3199 No changes in color or clarity occurred.3198 3199 
Decreases in potency of the reconstituted and filtered solu-
tions compared with the reconstituted and unfiltered solu-
tions ranged from 0.39 to 2.23%.3198 3199 The syringe filters 
noted in Table 1 were found to be compatible with the recon-
stituted drug.3198 3199 

Table 1. Syringe filters compatible with reconstituted 

Cubicin3198 3199 

Manufacturer Syringe Filter

Covidien Monoject 5-μm stainless steel (M305)

Becton Dickinson Nokor 5-μm acrylic copolymer/nylon (305200)

Millipore Millex-GS 0.22-μm mixed cellulose esters (SLGS025NB)

Millipore Millex-GV 0.22-μm polyvinylidene difluoride 
(SLGV033NS)

Thermo Scientific/Nalgene 0.2-μm nylon (195-2520)

Compatibility Information
Solution Compatibility

Daptomycin

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% MEa Incompatible with dextrose-containing solutions 2977 I

Dextrose 5% MEb Incompatible with dextrose-containing solutions 3221 I

Dextrose 5% FRK Incompatible with dextrose-containing solutions 3222 I

Ringer’s injection, lactated MEa Stated to be compatible 2977 C

Ringer’s injection, lactated FRK Stated to be compatible 3222 C

Sodium chloride 0.9% MEa Stable for 12 hr at room temperature or 48 hr at 2 to 8°C 2977 C

Sodium chloride 0.9% FRK Stable for 12 hr at room temperature or 48 hr at 2 to 8°C 3222 C

Sodium chloride 0.9% MEb c Stable for 19 hr at 20 to 25°C or 3 days at 2 to 8°C 3221 C

Sodium chloride 0.9% MEb d Stable for 2 days at 20 to 25°C or 5 days at 2 to 8°C 3221 C

a Test performed using the Cubicin formulation.

b Test performed using the Cubicin RF formulation.

c Reconstituted with sterile water for injection.

d Reconstituted with bacteriostatic water for injection.
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Y-Site Injection Compatibility (1:1 Mixture)

Daptomycin

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Aztreonam BMS 16.7 mg/mLa b CUBd 16.7 mg/mLa b Physically compatible with little loss of either 
drug in 2 hr at 25°C

2553 C

Blinatumomab AMG 0.125 and 0.375 
mcg/mLb 

MSD 6.1 mg/mLb Particles, flakes, thin needles, or haze tran-
siently appears

3405, 3417 ?

Cangrelor tetrasodium TMC 1 mg/mLb e 10 mg/mLb Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.7 mg/mLb CUBd 10 mg/mLb Physically compatible for 4 hr at room 
temperature

2758 C

Ceftazidime GSK 16.7 mg/mLa b CUBd 16.7 mg/mLa b Physically compatible with no loss of either 
drug in 2 hr at 25°C

2553 C

Ceftazidime–avibactam 
sodium

ALL 20 mg/mLh i Physically compatible for up to 4 hr at room 
temperature

3004 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLb f CUBd 10 mg/mLb Physically compatible for 2 hr 3247, 3262 C

Ceftriaxone sodium RC 16.7 mg/mLa b CUBd 16.7 mg/mLa b Physically compatible with 4 to 5% loss of 
both drugs in 2 hr at 25°C

2553 C

Dopamine HCl AMR 3.6 mg/mLa CUBd 18.2 mg/mLa b Physically compatible with no loss of either 
drug in 2 hr at 25°C

2553 C

Doripenem JJ 5 mg/mLa b CUBd 10 mg/mLb Physically compatible for 4 hr at 23°C 2743 C

Fluconazole PF 1.3 mg/mLa CUBd 6.3 mg/mLa b Physically compatible. No daptomycin loss and 
4% fluconazole loss in 2 hr at 25°C

2553 C

Gentamicin sulfate AB 1.5 mg/mLa CUBd 19.2 mg/mLa b Physically compatible with no loss of either 
drug in 2 hr at 25°C

2553 C

Heparin sodium ES 98 units/mLa b CUBd 19.6 mg/mLa b Physically compatible with no loss of either 
drug in 2 hr at 25°C

2553 C

Isavuconazonium sulfate ASP 1.5 mg/mLb CUBd 10 mg/mLb Physically compatible for 2 hr 3247, 3263 C

Letermovir ME b b Physically compatible 3398 C

Levofloxacin OMN 7.1 mg/mLa b CUBd 14.3 mg/mLa b Physically compatible with no loss of either 
drug in 2 hr at 25°C

2553 C

Lidocaine HCl ASZ 3.3 mg/mLa b CUBd 16.7 mg/mLa b Physically compatible with no loss of either 
drug in 2 hr at 25°C

2553 C

Meropenem–vabor-
bactam

TMC 8 mg/mLb g TE 20 mg/mLb Immediate change in measured turbidity. pH 
increased by 2 units within 3 hr

3380 I

Plazomicin sulfate ACH 24 mg/mLb TE 20 mg/mLb Measured turbidity increases immediately 3432 I

Posaconazole ME 18 mg/mL 20 mg/mLc Physically compatible 2911, 2912 C

Tedizolid phosphate CUB 0.8 mg/mLb CUBd 10 mg/mLb Physically compatible for 2 hr 3244 C

a Final concentration after mixing.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Test performed using the Cubicin formulation.

e Formulation not specified.

f Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

g Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

h Ceftazidime component. Ceftazidime in a 4:1 fixed-ratio concentration with avibactam.

i Tested in dextrose 5%, sodium chloride 0.9%, and Ringer’s injection, lactated.
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Additional Compatibility Information
Peritoneal Dialysis Solutions
Daptomycin (Cubicin, Novartis) 20 mg/L was physically compatible 
with both Physioneal 35 with dextrose 1.36% (Baxter) and Physio-
neal 35 with dextrose 2.27% (Baxter) peritoneal dialysis solutions 
at 25°C for up to 24 hours in polyvinyl chloride (PVC) containers.2979 
Daptomycin also was physically compatible with both of these solu-
tions at 37°C for up to 6 hours in PVC containers.2979 

Daptomycin (Cubicin, Cubist) 50 mg/L, 100 mg/L, and 200 
mg/L was physically compatible with Physioneal 40 with 1.36% 

dextrose (Baxter) and Nutrineal (Baxter) at 4, 25, and 37°C in 
PVC and glass containers for at least 24 hours.2980 

Heparin Locks
A combination of daptomycin (Cubicin, Cubist) 5 mg/mL and 
heparin sodium (Hospira) 100 units/mL in Ringer’s injection, 
lactated was evaluated for stability as a lock solution stored 
in 5-mL aliquots in 5-mL polypropylene syringes (Becton  
Dickinson) at 4 and −20°C.2978 The solution remained clear and 
colorless on visual inspection and little or no loss of either drug 
occurred throughout the 14-day study period.2978 

Selected Revisions May 1, 2020. © Copyright, October 2006. 
American Society of Health-System Pharmacists, Inc.
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Daunorubicin–Cytarabine Liposomal
AHFS 10:00

Products
The fixed combination of daunorubicin–cytarabine liposomal is 
available as a purple, lyophilized cake in single-dose (preservative- 
free) vials containing 44 mg of daunorubicin and 100 mg of 
cytarabine encapsulated in liposomes.3369 Each vial also contains 
distearoyl phosphatidylcholine (DSPC) 454 mg, distearoyl phos-
phatidylglycerol (DSPG) 132 mg, and cholesterol HP 32 mg, which 
form the liposomal membrane, as well as copper gluconate 100 
mg, triethanolamine 4 mg, and sucrose 2.054 g.3369 

CAUTION: Care should be taken to ensure that the correct 
drug product, dose, and administration procedures are used 
and that no confusion with other products occurs. Although 
other daunorubicin and cytarabine products exist, they are 
sufficiently different from daunorubicin–cytarabine liposomal 
that extrapolating information to or from other formulations or 
substituting other products is inappropriate.3369 

To prepare a diluted solution for infusion, the number of vials 
of the drug required to achieve the appropriate dose (based on 
the daunorubicin component) should be allowed to equilibrate 
to room temperature for 30 minutes.3369 Each vial should then 
be reconstituted with 19 mL of sterile water for injection.3369 
Using a timer set for 5 minutes, each vial should be swirled, 
gently inverting the vial every 30 seconds.3369 Vials should not 
be heated, vortexed, or shaken vigorously.3369 Each mL of the 
resulting reconstituted product contains 2.2 mg of daunorubicin 
and 5 mg of cytarabine.3369 The reconstituted product should be 
allowed to rest for 15 minutes.3369 After resting, each vial should 
be gently inverted 5 times prior to withdrawing the total volume 
required of the reconstituted product and transferring this 
volume to an infusion bag containing 500 mL of sodium chlo-
ride 0.9% or dextrose 5%.3369 The bag should be gently inverted 
to mix the solution.3369 

Copper Content
The reconstituted daunorubicin–cytarabine product contains 
copper gluconate 5 mg/mL, 14% of which is elemental 
copper.3369 Copper gluconate is required for stable daunorubicin 
encapsulation inside the liposome.1711 

Trade Name(s)
Vyxeos

Administration
Daunorubicin–cytarabine liposomal should be administered only 
by the intravenous route; the drug should not be administered by 
the intramuscular or subcutaneous routes.3369 

Diluted solutions of daunorubicin–cytarabine liposomal for 
infusion should be administered at a constant rate over 90 
minutes through a central venous catheter or a peripherally 
inserted central catheter (PICC) using an infusion pump.3369 The 
line used to administer the drug should be flushed with sodium 
chloride 0.9% or dextrose 5% following completion of the 
infusion.3369 Interruption of the infusion, reduction in the rate 
of infusion, or discontinuance of the drug may be necessary if 
hypersensitivity reactions occur; the product labeling should be 
consulted for additional details on management of hypersensi-
tivity reactions.3369 

Severe local necrosis has occurred with extravasation of 
daunorubicin; care should be taken to avoid extravasation.3369 

As with other toxic drugs, applicable special handling and 
disposal procedures for daunorubicin–cytarabine liposomal 
should be followed.3369 

CAUTION: Care should be taken to ensure that the correct 
drug product, dose, and administration procedures are used 
and that no confusion with other products occurs.

Stability
Intact vials of daunorubicin–cytarabine liposomal for injec-
tion should be stored under refrigeration at 2 to 8°C.3369 Vials 
should be stored upright and in the original carton to protect 
from light.3369 The reconstituted product is a homogenous 
opaque purple dispersion essentially free of visible particulates; 
a homogenous translucent deep purple dispersion free from 
visible particulates forms upon dilution in sodium chloride 0.9% 
or dextrose 5%.3369 The solution should be visually inspected 
for particulate matter and discoloration prior to administra-
tion; only solutions without visible particles should be admin-
istered.3369 

The reconstituted product, if not diluted immediately, is 
stable for up to 4 hours at 2 to 8°C; the diluted solution for infu-
sion, if not administered immediately following dilution of the 
reconstituted product, is stable for up to 4 hours at 2 to 8°C.3369 
Any unused portion should be discarded.3369 

Filtration
Diluted solutions of daunorubicin–cytarabine liposomal for 
infusion should not be infused through an inline filter.3369 
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Compatibility Information
Solution Compatibility

Daunorubicin–cytarabine liposomal

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% JAZ Stable for up to 4 hr at 2 to 8°C 3369 C

Sodium chloride 0.9% JAZ Stable for up to 4 hr at 2 to 8°C 3369 C
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Daunorubicin Hydrochloride
AHFS 10:00

Products
Daunorubicin hydrochloride injection is available as a 5-mg/
mL solution in single-dose vials containing daunorubicin base 
20 mg.2950  Each mL also contains sodium chloride 9 mg, hydro-
chloric acid to adjust the pH, and water for injection.2950 

CAUTION: Care should be taken to ensure that the correct 
drug product, dose, and administration procedures are used 
and that no confusion with other products occurs.

pH
From 3 to 4.2950 

Trade Name(s)
Cerubidine

Administration
Daunorubicin hydrochloride is administered intravenously 
only.2950  The drug must never be given by the intramuscular or 
subcutaneous routes.2950  Extravasation will result in severe local 
tissue necrosis.2950 

The dose may be diluted by drawing the desired dose into a 
syringe containing 10 to 15 mL of sodium chloride 0.9% and injecting 
the contents into the sidearm or tubing of a rapidly flowing intrave-
nous infusion of dextrose 5% or sodium chloride 0.9%.2950 

In the event of spills or leaks, Wyeth-Ayerst recommends the 
use of sodium hypochlorite 5% (household bleach) to inactivate 
daunorubicin hydrochloride until a colorless liquid results.1200 

CAUTION: Care should be taken to ensure that the correct 
drug product, dose, and administration procedures are used 
and that no confusion with other products occurs.

Stability
Intact vials of daunorubicin hydrochloride injection should be 
stored under refrigeration at 2 to 8°C in the original carton to 

protect from light.2950  The manufacturer states that the solu-
tion prepared for administration is stable for 24 hours at 20 to 
25°C.2950 

Immersion of a needle with an aluminum component in dauno-
rubicin hydrochloride (Ives) 5 mg/mL resulted in a darkening of 
the solution, with black patches forming on the aluminum in 12 
to 24 hours at 24°C with protection from light.988 

pH Effects
Daunorubicin hydrochloride appears to have pH-dependent 
stability in solution.526 1250  Solutions of daunorubicin hydrochlo-
ride are less stable at pH values above 8. Decomposition occurs, 
as indicated by a color change from red to blue-purple. The drug 
becomes progressively more stable as the pH of drug–infusion 
solution admixtures becomes more acidic, from 7.4 down to 
4.5.526  The pH range of maximum stability was reported to be 
approximately 4.5 to 5.5. Below pH 4, decomposition increases 
substantially.1207 

Light Effects
Protection of the injection from light is recommended.2950  
Photoinactivation of daunorubicin hydrochloride exposed to 
radiation of 366 nm and fluorescent light has been reported.1094  
One source indicates that significant losses due to light expo-
sure for a sufficient time may occur at concentrations below 
100 mcg/mL.1369  However, in clinical concentrations at or above 
500 mcg/mL, no special light protection appeared to be neces-
sary.1369 

Syringes
Daunorubicin hydrochloride (Rhone-Poulenc) 2 mg/mL in poly-
propylene syringes exhibited little loss in 43 days at 4°C.1460 

Filtration
Daunorubicin hydrochloride binds only slightly to cellulose 
acetate/nitrate (Millex OR) and polytetrafluoroethylene (Millex 
FG) filters.1249 1415 1416 
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Compatibility Information
Solution Compatibility

Daunorubicin HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 3.3% in sodium chloride 0.3% RP 100 mg 5% or less loss in 4 weeks at 25°C in the dark 1007 C

Dextrose 5% AB NCI 20 mg Physically compatible with 2% loss in 24 hr at 21°C 526 C

Dextrose 5% RP 100 mg 5% or less loss in 4 weeks at 25°C in the dark 1007 C

Dextrose 5% a BEL 16 mg No loss in 7 days at 4°C protected from light 1700 C

Dextrose 5% TRa RP 100 mg 7% or less loss in 43 days at 4 and 25°C in the dark and at −20°C 1460 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BEL 15.7 mg 5 to 8% loss in 48 hr at room temperature, exposed to light 
and in the dark, and at 4°C

1955 C

Ringer’s injection, lactated AB NCI 20 mg Physically compatible. 5% loss in 24 hr at 21°C 526 C

Ringer’s injection, lactated RP 100 mg 5% or less loss in 4 weeks at 25°C in the dark 1007 C

Sodium chloride 0.9% AB NCI 20 mg Physically compatible. 3% loss in 24 hr at 21°C 526 C

Sodium chloride 0.9% RP 100 mg 5% or less loss in 4 weeks at 25°C in the dark 1007 C

Sodium chloride 0.9% a BEL 16 mg No loss in 7 days at 4°C protected from light 1700 C

Sodium chloride 0.9% TRa RP 100 mg 10% or less loss in 43 days at 4 and 25°C in the dark and at −20°C 1460 C

a Tested in PVC containers.

Additive Compatibility

Daunorubicin HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Cytarabine with 
etoposide

UP  
BR

267 mg  
400 mg

RP 33 mg D5½S Physically compatible with about 6% cytarabine 
loss and no loss of other drugs in 72 hr at 20°C

1162 C

Cytarabine with 
etoposide

UP  
SZ

157 mg  
157 mg

BEL 15.7 mg D5W Less than 10% loss of any drug in 48 hr at room 
temperature, exposed to light and in the dark, 
and at 4°C

1955 C

Dexamethasone 
sodium phosphate

Immediate milky precipitation 524 I

Etoposide with 
cytarabine

BR  
UP

400 mg  
267 mg

RP 33 mg D5½S Physically compatible with about 6% cytarabine 
loss and no loss of other drugs in 72 hr at 20°C

1162 C

Etoposide with 
cytarabine

SZ  
UP

157 mg  
157 mg

BEL 15.7 mg D5W Less than 10% loss of any drug in 48 hr at room 
temperature, exposed to light and in the dark, 
and at 4°C

1955 C

Heparin sodium UP 4000 units FA 200 mg D5W Physically incompatible 15 I

Hydrocortisone 
sodium succinate

UP 500 mg FA 200 mg D5W Physically compatible 15 C

Y-Site Injection Compatibility (1:1 Mixture)

Daunorubicin HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Allopurinol sodium BW 3 mg/mLb WY 1 mg/mLb Reddish-purple color and haze form immediately. Reddish-brown 
particles form within 1 hr

1686 I

Amifostine USB 10 mg/mLa WY 1 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Anidulafungin VIC 0.5 mg/mLa BED 1 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Aztreonam SQ 40 mg/mLa WY 1 mg/mLa Haze forms immediately 1758 I

Caspofungin acetate ME 0.7 mg/mLb BED 1 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Etoposide phosphate BR 5 mg/mLa BED 1 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Filgrastim AMG 30 mcg/mLa WY 1 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fludarabine phosphate BX 1 mg/mLa WY 2 mg/mLa Slight haze forms in 4 hr at 22°C 1439 I

Solution Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Gemcitabine HCl LI 10 mg/mLb BED 1 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa CHI 1 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Melphalan HCl BW 0.1 mg/mLb WY 1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Methotrexate sodium 30 mg/mL BEL 0.52 mg/
mLa 

Visually compatible for 4 hr at room temperature 1788 C

Ondansetron HCl GL 1 mg/mLb WY 2 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Piperacillin sodium–
tazobactam sodium

LEd 40 mg/mLa e WY 1 mg/mLa Turbidity increases immediately 1688 I

Sodium bicarbonate 1.4% BEL 0.52 mg/
mLa 

Visually compatible for 4 hr at room temperature 1788 C

Teniposide BR 0.1 mg/mLa WY 1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMc 1 mg/mLa WY 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Vinorelbine tartrate BW 1 mg/mLb WY 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Lyophilized formulation tested.

d Test performed using the formulation WITHOUT edetate disodium.

e Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

Selected Revisions June 26, 2018. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Deferoxamine Mesylate
AHFS 64:00

Products
Deferoxamine mesylate is available in vials containing 500 mg 
and 2 g of sterile drug in dry form. For intramuscular injection, 
reconstitute the 500-mg and 2-g vials with 2 and 8 mL, respec-
tively, to yield solutions providing deferoxamine mesylate 213 
mg/mL. For intravenous and subcutaneous infusion, reconsti-
tute the 500-mg and 2-g vials with 5 and 20 mL, respectively, 
to yield solutions providing deferoxamine mesylate 95 mg/
mL.1(2/09) 

Tonicity
Reconstituted deferoxamine 95 mg/mL is isotonic.1(2/09) 

Trade Name(s)
Desferal

Administration
Deferoxamine mesylate is administered by intramuscular injec-
tion, subcutaneous infusion using a portable infusion control 
device, and by slow intravenous infusion after dilution at an 
initial rate not exceeding 15 mg/kg/hr for the first 1000 mg. 
Subsequent dosing should be at a decreased rate not exceeding 
125 mg/hr.1(2/09) 

Stability
Store the intact vials at temperatures not exceeding 25°C. 
Deferoxamine mesylate is a white to off-white powder that 
forms a clear colorless to yellow solution when reconstituted 
with sterile water for injection. The manufacturer states that 
reconstitution with other diluents may result in precipitation. 
Turbid solutions should not be used. The reconstituted solution 

is stable for 24 hours at room temperature. The solution should 
not be refrigerated.1(2/09) 

For intravenous infusion, sodium chloride 0.9%, dextrose 
5%, or Ringer’s injection, lactated are recommended for use as 
diluents.1(2/09) 

Syringes
Deferoxamine mesylate (Ciba-Geigy) 250 mg/mL in sterile 
water for injection 3 mL in 10-mL polypropylene infusion pump 
syringes (Pharmacia Deltec) had little loss in 14 days of storage 
at 30°C.1967 

Ambulatory Pumps
Deferoxamine mesylate stability was evaluated at concentrations 
of 210, 285, and 370 mg/mL in sterile water for injection in PVC 
infusion cassette reservoirs (Pharmacia Deltec) stored at 20 to 
23°C. Analysis was inconclusive because of an inordinate degree 
of assay variation. However, a white precipitate formed in varying 
time periods, depending on the concentration. Higher concentra-
tions precipitated more rapidly than lower concentrations. In the 
370-mg/mL concentration, precipitation was observed in as little 
as 1 day while the 285- and 210-mg/mL concentrations developed 
precipitation in 9 and 17 days, respectively. This study’s inordinate 
degree of assay variability coupled with the propensity for precip-
itation preclude a reasonable determination of stability for these 
high concentrations of deferoxamine mesylate.672 

Elastomeric Reservoir Pumps
Deferoxamine mesylate (Ciba-Geigy) 5 mg/mL in both dextrose 
5% and sodium chloride 0.9% was evaluated for binding potential 
to natural rubber elastomeric reservoirs (Baxter). No binding was 
found after storage for 2 weeks at 35°C with gentle agitation.2014 

Compatibility Information
Y-Site Injection Compatibility (1:1 Mixture)

Deferoxamine mesylate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Defibrotide sodium JAZ 8 mg/mLa NVA 6.7 mg/mLa Visually compatible for 4 hr at room temperature 3149 C

a Tested in sodium chloride 0.9%.
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Defibrotide Sodium
AHFS 20:12.92

Products
Defibrotide sodium is available as an 80-mg/mL concentrate for 
injection in vials containing 2.5 mL of solution; vials contain no 
preservative and are intended for single-patient use.3148 Each mL 
of solution also contains sodium citrate 10 mg in water for injec-
tion.3148 Hydrochloric acid and/or sodium hydroxide may have 
been added to adjust the pH.3148 

Defibrotide sodium concentrate for injection must be diluted 
prior to administration.3148 The appropriate volume of the 
concentrate should be withdrawn from the vial and transferred 
to an infusion bag containing dextrose 5% or sodium chloride 
0.9%.3148 The diluted solution for infusion should be gently mixed 
and should have a final concentration of 4 to 20 mg/mL.3148 

pH
Defibrotide sodium concentrate for injection has a pH ranging 
from 6.8 to 7.8.3148 

Trade Name(s)
Defitelio

Administration
Defibrotide sodium is administered intravenously as an infu-
sion over 2 hours after dilution in dextrose 5% or sodium chlo-
ride 0.9%.3148 The final diluted solution for infusion should be 
administered through an infusion set containing a 0.2-μm inline 

filter.3148 The intravenous infusion line being used to admin-
ister defibrotide sodium should be flushed with dextrose 5% 
or sodium chloride 0.9% immediately prior to and following 
administration of the drug.3148 

Stability
Intact vials of defibrotide sodium should be stored at controlled 
room temperature.3148 Defibrotide sodium concentrate for injec-
tion is a clear, light yellow to brown solution; the diluted solution 
for infusion may vary from colorless to light yellow, depending 
upon the diluent and the final concentration of the drug in the 
solution.3148 The diluted solution for infusion should be visu-
ally inspected for particulate matter and discoloration prior to 
administration; only clear solutions without visible particulates 
should be used.3148 

The manufacturer states that diluted solutions for infusion 
should be used within 4 hours if stored at room temperature or 
24 hours if stored under refrigeration.3148 

Vials are intended for single-patient use only.3148 The manu-
facturer states that up to 4 doses of the diluted solution for 
infusion may be prepared at one time if refrigerated.3148 Partially 
used vials should be discarded.3148 

Filtration
Defibrotide solution diluted for infusion should be administered 
through an infusion set containing a 0.2-μm inline filter.3148 

DOI: 10.37573/9781585286850.115

Compatibility Information
Solution Compatibility

Defibrotide sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% JAZ 4 to 20 g Use within 4 hr at room temperature or 24 hr under refrigeration 3148 C

Sodium chloride 0.9% JAZ 4 to 20 g Use within 4 hr at room temperature or 24 hr under refrigeration 3148 C

Y-Site Injection Compatibility (1:1 Mixture)

Defibrotide sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen BRN 10 mg/mL JAZ 8 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Acyclovir sodium MYL 10 mg/mLb JAZ 8 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Albumin human LFB 200 mg/mL JAZ 8 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Amikacin sulfate MYL 5 mg/mLb JAZ 8 mg/mLb Solution became milky white, opaque or opalescent 3149 I

Amoxicillin sodium PAN 40 mg/mLb JAZ 8 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Amphotericin B liposomal GIL 2 mg/mLa JAZ 8 mg/mLb Visually compatible for 4 hr at room temperature 3149 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Caspofungin acetate MCD 0.4 mg/mLb JAZ 8 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Ceftazidime PAN 80 mg/mLb JAZ 8 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Ceftriaxone sodium PAN 100 mg/mLb JAZ 8 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Ciprofloxacin FRK 2 mg/mL JAZ 8 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Clonazepam RC 0.02 mg/mLb JAZ 8 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Clonidine HCl BI 2.4 mcg/mLa JAZ 8 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Cyclosporine NVA 1.27 mg/mLb JAZ 8 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Deferoxamine mesylate NVA 6.7 mg/mLb JAZ 8 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Fluconazole FRK 2 mg/mL JAZ 8 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Foscarnet sodium NVX 24 mg/mL JAZ 8 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Furosemide REN 10 mg/mL JAZ 8 mg/mLb Slight and transient bubbling occurs only when defib-
rotide added to furosemide; not observed when order 
of mixing was reversed

3149 ?

Ganciclovir sodium RC 10 mg/mLb JAZ 8 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Heparin sodium SAA 373 units/mLb JAZ 8 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Hydrocortisone sodium 
succinate

UP 1.9 mg/mLb JAZ 8 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Hydroxyzine HCl REN 0.79 mg/mLb JAZ 8 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Imipenem–cilastatin 
sodium

PAN 9.94 mg/mLb c JAZ 8 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Mesna BA 4.76 mg/mLb JAZ 8 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Methylprednisolone 
sodium succinate

MYL 10 mg/mLb JAZ 8 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Metronidazole BRN 5 mg/mL JAZ 8 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Midazolam HCl PAN 5 mg/mL JAZ 8 mg/mLb A fine and transient suspension forms within 2.5 hr 
only when midazolam HCl added to defibrotide; not 
observed when order of mixing was reversed

3149 ?

Mycophenolate mofetil 
HCl

RC 11.9 mg/mLa JAZ 8 mg/mLb Solution became milky white and opaque 3149 I

Nalbuphine HCl MYL 2 mg/mLb JAZ 8 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Naloxone HCl MYL 0.4 mg/mL JAZ 8 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Nicardipine HCl AGT 0.5 mg/mLb JAZ 8 mg/mLb Small particles form in 4 hr 3149 I

Ondansetron HCl ACD 0.16 mg/mLb JAZ 8 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Pantoprazole sodium TAK 1.6 mg/mLb JAZ 8 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Teicoplanin SAA 125 mg/mL JAZ 8 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Tobramycin sulfate ERM 10 mg/mL JAZ 8 mg/mLb Solution immediately became milky white, opaque or 
opalescent; precipitate formed within 2.5 hr

3149 I

Tranexamic acid SAA 100 mg/mL JAZ 8 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Trimethoprim–sulfame-
thoxazole

RC 0.64 mg/mLb d JAZ 8 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vancomycin HCl MYL 10.4 mg/mLb JAZ 8 mg/mLb Solution became milky white and opalescent. Precip-
itate formed within 1 hr when defibrotide added to 
vancomycin HCl, but developed immediately when 
order of mixing was reversed

3149 I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Imipenem component. Imipenem in a 1:1 fixed-ratio concentration with cilastatin.

d Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

© Copyright, March 2017. American Society of Health-System 
Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Delafloxacin Meglumine
AHFS 8:12.18

Products
Delafloxacin meglumine is available as a lyophilized powder in 
single-dose vials containing 300 mg of delafloxacin.3332  Each vial 
also contains edetate disodium 3.4 mg, meglumine 59 mg, and 
sulfobutylether β-cyclodextrin 2400 mg.3332  The contents of each 
300-mg vial should be reconstituted with 10.5 mL of dextrose 5% 
or sodium chloride 0.9%, and the vial should be shaken vigorously 
until all of the powder is dissolved to yield a 25-mg/mL solution.3332 

The reconstituted solution must be further diluted with 
dextrose 5% or sodium chloride 0.9% to a total volume of 250 
mL prior to intravenous administration.3332  To prepare a 300-mg 
dose, 12 mL of the infusion solution should be removed from the 
bag prior to addition of 12 mL (300 mg) of the drug;3332  to prepare 
a 200-mg dose, 8 mL of the infusion solution should be removed 
from the bag prior to addition of 8 mL (200 mg) of the drug.3332 3333 

Equivalency
Delafloxacin meglumine 433 mg is equivalent to 300 mg of 
delafloxacin as the free acid.3332 

Trade Name(s)
Baxdela

Administration
Delafloxacin meglumine is administered intravenously over 60 
minutes following dilution of the reconstituted solution in sodium 
chloride 0.9% or dextrose 5%.3332  If a common infusion line is 
being used to administer other drugs in addition to delafloxacin 
meglumine, the line should be flushed with sodium chloride 0.9% 
or dextrose 5% prior to and following infusion of delafloxacin 
meglumine.3332  Delafloxacin is incompatible with any solutions 
that contain multivalent cations (e.g., calcium, magnesium).3332 

Stability
Delafloxacin meglumine lyophilized powder is a light yellow 
to tan cake that may have cracking, shrinkage, and slight vari-
ations in texture and color; upon reconstitution, a clear yellow 
to amber-colored solution forms.3332  Intact vials of delafloxacin 
meglumine should be stored at controlled room temperature.3332  
The reconstituted solution and solutions diluted for infusion may 
be stored at 2 to 8°C or 20 to 25°C for up to 24 hours and should 
not be frozen.3332  Any unused portions should be discarded.3332  
Solutions should be visually inspected for particulate matter and 
discoloration prior to administration.3332 

Compatibility Information
Solution Compatibility

Delafloxacin meglumine

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s injection MEL Must not be mixed with calcium-containing solutions 3332 I

Dextrose 5% in Ringer’s injection, lactated MEL Must not be mixed with calcium-containing solutions 3332 I

Dextrose 5% MEL 0.8, 1.2 g Stable for up to 24 hr at 2 to 8°C or 20 to 25°C 3332, 3333 C

Dextrose 5% BRNb MEL 0.2, 3.2, 
and 3.75 g

Compatible and stable for up to 48 hr protected from 
light at 2 to 8°C or 25°C with 60% relative humidity

3333 C

Dextrose 5% BAb MEL 1.1 g Compatible for up to 48 hr protected from light at 5°C 
or 25°C with 60% relative humidity

3333 C

Dextrose 5% HOSa MEL 1.1 g Compatible for up to 48 hr protected from light at 5°C 
or 25°C with 60% relative humidity

3333 C

Dextrose 5% BAc MEL 1.1 g Compatible for up to 48 hr protected from light at 5°C 
or 25°C with 60% relative humidity

3333 C

Ringer’s injection MEL Must not be mixed with calcium-containing solutions 3332 I

Ringer’s injection, lactated MEL Must not be mixed with calcium-containing solutions 3332 I

Sodium chloride 0.9% MEL 0.8, 1.2 g Stable for up to 24 hr at 2 to 8°C or 20 to 25°C 3332, 3333 C

a Tested in PVC containers.

b Tested in polyolefin containers.

c Tested in polyethylene containers.

DOI: 10.37573/9781585286850.116
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Dexamethasone Sodium Phosphate
AHFS 68:04

Products
Dexamethasone sodium phosphate is available as dexametha-
sone phosphate 4 mg/mL with sodium sulfite 1 mg/mL, benzyl 
alcohol 10 mg/mL, sodium citrate for isotonicity, and citric 
acid and sodium hydroxide to adjust pH in water for injection. 
It is also available as dexamethasone phosphate 10 mg/mL 
with sodium metabisulfite 1 mg/mL, benzyl alcohol 10 mg/mL, 
sodium citrate 10 mg/mL, and citric acid and sodium hydroxide 
to adjust pH in water for injection.1(6/06) 

pH
Dexamethasone sodium phosphate injections have a pH range 
from 7 to 8.5.1(6/06) 17 Dexamethasone sodium phosphate (David 
Bull) 0.5, 1, and 2 mg/mL in sodium chloride 0.9% for contin-
uous subcutaneous infusion had pH values of 7.3, 7.3, and 7.5, 
respectively.2161 

Osmolality
The osmolality of the 4-mg/mL concentration of dexametha-
sone sodium phosphate (Elkins-Sinn) was determined by freez-
ing-point depression to be 356 mOsm/kg.1071 Another study 
reported the osmolality of a dexamethasone injection (manu-
facturer unspecified) to be 255 mOsm/kg.1233 

Dexamethasone sodium phosphate (David Bull) 0.5, 1, and 
2 mg/mL in sodium chloride 0.9% for continuous subcuta-
neous infusion had osmolalities of 269, 260, and 238 mOsm/
kg, respectively.2161 

Administration
Dexamethasone sodium phosphate 4- and 10-mg/mL may be 
administered intravenously by direct injection slowly over 1 to 
several minutes or by continuous or intermittent intravenous 
infusion and by intramuscular, intra-articular, intrasynovial, 
intralesional, or soft-tissue injection.1(6/06) 4 

Stability
The injections should be protected from light and freezing. In 
addition, dexamethasone sodium phosphate is heat labile and 
should not be autoclaved to sterilize the vial’s exterior.1(6/06) 4 

Dexamethasone sodium phosphate (Lyphomed) was 
diluted to a concentration of 1 mg/mL with bacteriostatic 
sodium chloride 0.9% and packaged in 10-mL sterile glass 
vials. The dilutions remained clear and colorless, and little or 
no loss of dexamethasone was found after 28 days of storage 
at 4 and 22°C.1940 

Dexamethasone sodium phosphate under simulated summer 
conditions in paramedic vehicles was exposed to temperatures 
ranging from 26 to 38°C over 4 weeks. Analysis found no loss of 
the drug under these conditions.2562 

Syringes
The stability of dexamethasone sodium phosphate (Organon 
Teknica) 10 mg/mL repackaged into 1- and 2.5-mL Glaspak 
(Becton Dickinson) and 1- and 3-mL plastic (Monoject, Sher-
wood) syringes was reported. Samples in the Glaspak syringes 
were stored at 4 and 23°C, exposed to light and both shaken and 
unshaken during storage. Samples in plastic syringes were stored 
only at 23°C. Not more than 5% loss occurred in the Glaspak 
syringes after 91 days at either temperature. Similarly, losses in 
the 3-mL plastic syringes were 7% or less after 55 days while 
losses in the 1-mL plastic syringes were 3% or less in 35 days; 
these time periods were the maximum that the plastic syringes 
were evaluated in this study. No contamination by the rubber 
components was found to leach into the drug solution.1897 

Sorption
Dexamethasone sodium phosphate was shown not to exhibit 
sorption to polyvinyl chloride (PVC) bags and tubing, polyeth-
ylene tubing, Silastic tubing, and polypropylene syringes.536 606 

Filtration
Dexamethasone sodium phosphate (MSD) 4 mg/L in dextrose 
5%, sodium chloride 0.9%, and Ringer’s injection, lactated 
filtered over 12 hours through a 5-μm stainless steel depth filter 
(Argyle Filter Connector), a 0.22-μm cellulose ester membrane 
filter (Ivex-2 Filter Set), and a 0.22-μm polycarbonate membrane 
filter (In-Sure Filter Set), showed no significant reduction due to 
binding to the filters.320 

In another study, dexamethasone sodium phosphate (MSD) 
4 mg/L in dextrose 5% and sodium chloride 0.9% did not 
display significant sorption to a 0.45-μm cellulose membrane 
filter (Abbott S-A-I-F) during an 8-hour simulated infusion.567 

Central Venous Catheter
Dexamethasone sodium phosphate (American Regent) 0.5 mg/
mL in dextrose 5% was found to be compatible with the ARROW-
g+ard Blue Plus (Arrow International) chlorhexidine-bearing 
triple-lumen central catheter. Essentially complete delivery of 
the drug was found with little or no drug loss occurring. Further-
more, chlorhexidine delivered from the catheter remained at 
trace amounts with no substantial increase due to the delivery 
of the drug through the catheter.2335 

DOI: 10.37573/9781585286850.117
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Compatibility Information
Solution Compatibility

Dexamethasone sodium phosphate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% a AMR 94 and 658 mg Visually compatible with no loss in 14 days stored at 24°C protected from light 1875 C

Sodium chloride 0.9% a AMR 92 and 660 mg Visually compatible with no loss in 14 days stored at 24°C protected from light 1875 C

Sodium chloride 0.9% BAa ES 200 and 400 mg Visually compatible with no loss in 30 days at 4°C then 2 days at 23°C 1882 C

Sodium chloride 0.9% BA APP 0.1 and 1 gb Visually compatible with less than 3% loss in 22 days at 25°C 2392 C

Sodium chloride 0.9% BA DB 250 and 500 mg Visually compatible with 3% or less loss in 48 hr at room temperature 2531 C

a Tested in PVC containers.

b Tested in polypropylene syringes.

Additive Compatibility

Dexamethasone sodium phosphate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g MSD 40 mg D5LR, D5R, 
D5S, D5W, 
D10W, LR, 
NS, R, SL

Physically compatible and both stable for 24 hr 
at 25°C

294 C

Amikacin sulfate BR 5 g MSD 40 mg D2.5S 16% dexamethasone loss in 4 hr at 25°C 294 I

Aminophylline 625 mg 30 mg D5W Physically compatible and chemically stable for 24 
hr at 4 and 30°C

521 C

Bleomycin sulfate BR 20 and 30 
units

MSD 50 mg NS Physically compatible and bleomycin activity 
retained for 1 week at 4°C. Dexamethasone not 
tested

763 C

Daunorubicin HCl Immediate milky precipitation 524 I

Diphenhydramine HCl with  
lorazepam and  
metoclopramide HCl

ES  
WY  
DU

2 g  
40 mg  
4 g

AMR 400 mg NSa Rapid lorazepam losses of 8, 10, and 15% at 3, 23, 
and 30°C, respectively, in 24 hr. Other drugs stable 
for 14 days at all three storage temperatures

1733 I

Floxacillin sodium BE 20 g MSD 4 g NS Physically compatible for 72 hr at 15 and 30°C 1479 C

Fosaprepitant dimeglumine MSDg 1 g 100 mg NS Physically compatible for 24 hr at 25°C in light 2999 C

Fosaprepitant dimeglumine MSDh 1 g 100 mg NS Physically compatible for 24 hr at 25°C in light 2999 C

Fosaprepitant dimeglumine MSDi 1 g 100 mg NS Physically compatible for 24 hr at 25°C in light 2999 C

Furosemide HO 1 g MSD 4 g NS Physically compatible for 72 hr at 15 and 30°C 1479 C

Granisetron HCl SKB 10 and 40 
mg

AMR 92 mg D5W, NSb Visually compatible. Little loss of either drug in 14 
days at 4 and 24°C in dark

1875 C

Granisetron HCl SKB 10 and 40 
mg

AMR 660 mg D5W, NSb Visually compatible. Little dexamethasone and 8% 
granisetron loss in 14 days at 4 and 24°C in dark

1875 C

Granisetron HCl BE 55 and 51 
mg

MSD 75 and 345 
mg

D5W, NSb Visually compatible. Little loss of either drug in 72 
hr at room temperature

1884 C

Granisetron HCl j 26 mg 100 mg NS Physically compatible for 24 hr at 25°C in light 2999 C

Lidocaine HCl AST 2 g MSD 4 mg Physically compatible 24 C

Lorazepam with  
diphenhydramine HCl and  
metoclopramide HCl

WY  
ES  
DU

40 mg  
2 g  
4 g

AMR 400 mg NSa Rapid lorazepam losses of 8, 10, and 15% at 3, 23, 
and 30°C, respectively, in 24 hr. Other drugs stable 
for 14 days at all three storage temperatures

1733 I
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Meropenem ZEN 1 and 20 g MSD 4 g NS Visually compatible for 4 hr at room temperature 1994 C

Metoclopramide HCl with  
diphenhydramine HCl and  
lorazepam

DU  
ES  
WY

4 g  
2 g  
40 mg

AMR 400 mg NSa Rapid lorazepam losses of 8, 10, and 15% at 3, 23, 
and 30°C, respectively, in 24 hr. Other drugs stable 
for 14 days at all three storage temperatures

1733 I

Mitomycin BR 100 mg LY 5 g NSc Visually compatible. 10% calculated loss of mito-
mycin in 68 hr and dexamethasone in 250 hr at 
25°C

1866 C

Mitomycin BR 100 mg LY 5 g NSb Visually compatible. 10% calculated loss of mito-
mycin in 91 hr and dexamethasone in 154 hr at 
25°C

1866 C

Mitomycin BR 100 mg LY 5 g NSc Visually compatible. 10% calculated loss of mito-
mycin in 211 hr and dexamethasone in 98 hr at 4°C

1866 C

Mitomycin BR 100 mg LY 5 g NSb Visually compatible. 10% calculated loss of mito-
mycin in 238 hr and dexamethasone in 355 hr at 4°C

1866 C

Nafcillin sodium WY 500 mg MSD 4 mg Physically compatible 27 C

Ondansetron HCl GL 48 mg 20 and 40 
mg

D5W, NS Visually compatible for 24 hr at 22°C 1608 C

Ondansetron HCl GL 160 mg 200 and 
400 mg

NS Visually compatible for 24 hr at 22°C 1608 C

Ondansetron HCl CER 100 mg ES 200 mg NSb Visually compatible. No dexamethasone and 8% 
ondansetron loss in 30 days at 4°C then 2 days at 
23°C

1882 C

Ondansetron HCl CER 100 and 200 
mg

ES 400 mg NSb Visually compatible. No dexamethasone and 7 to 
10% ondansetron loss in 30 days at 4°C then 2 
days at 23°C

1882 C

Ondansetron HCl CER 200, 400, 
640 mg

ES 200 mg NSb Visually compatible. No dexamethasone and 5% 
ondansetron loss in 30 days at 4°C then 2 days at 
23°C

1882 C

Ondansetron HCl CER 400 and 640 
mg

ES 400 mg NSb Visually compatible. No dexamethasone and 3% 
ondansetron loss in 30 days at 4°C then 2 days at 
23°C

1882 C

Ondansetron HCl CER 640 mg ES 200 and 
400 mg

D5Wd Visually compatible. 7% dexamethasone and no 
ondansetron loss in 30 days at 4°C then 2 days at 
23°C

1882 C

Ondansetron HCl GL 150 mg MSD 400 mg NSb Visually compatible. 4% or less loss of either drug 
in 28 days at 4 and 22°C

2084 C

Ondansetron HCl GL 150 mg MSD 400 mg D5Wb Visually compatible. 4% or less loss of either drug 
in 28 days at 4°C. 10% ondansetron loss in 3 days 
at 22°C

2084 C

Ondansetron HCl GL 750 mg MSD 230 mg NSb Visually compatible. 4% or less loss of either drug 
in 28 days at 4°C. 10% ondansetron loss in 7 days 
at 22°C

2084 C

Ondansetron HCl GL 750 mg MSD 230 mg D5Wb Visually compatible. Up to 13% ondansetron loss 
in 3 days at 4 and 22°C

2084 ?

Ondansetron HCl GSK 80 mg OR 100 mg D5Wf Visually compatible. Under 3% ondansetron 
and 8% dexamethasone loss when frozen for 3 
months then stored refrigerated for 30 days

2822 C

Ondansetron HCl j 70 mg 100 mg NS Physically compatible for 24 hr at 25°C in light 2999 C

Oxycodone HCl NAP 0.8 g FAU 0.8 g NS, W Visually compatible. Under 4% concentration 
change in 24 hr at 25°C

2600 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Palonosetron HCl MGI 5 mg AMR 200 and 
400 mg

D5W, NSb Physically compatible. Little loss of either drug in 
48 hr at 23°C in light and 14 days at 4°C

2552 C

Prochlorperazine edisylate SKF 100 mg MSD 20 mg D5W Physically compatible 15 C

Ranitidine HCl GL 50 mg and 
2 g

40 mg D5W Physically compatible. Ranitidine stable for 24 hr 
at 25°C. Dexamethasone not tested

1515 C

Rolapitant HCl TES 1.8 g APP 105.3 mg k Physically compatible. No loss of either drug in 6 
hr at 20 to 25°C

3372 C

Rolapitant HCl TES 1.7 g APP 205.1 mg k Physically compatible. No loss of either drug in 6 
hr at 20 to 25°C

3372 C

Tramadol HCl AND 11.18 g ME 440 mg NSe Visually compatible for 7 days at 25°C protected 
from light

2701 C

Tramadol HCl AND 33.3 g ME 1.33 g NSe Visually compatible for 7 days at 25°C protected 
from light

2701 C

Tropisetron HCl j 43 mg 100 mg NS Physically compatible for 24 hr at 25°C in light 2999 C

Verapamil HCl KN 80 mg MSD 40 mg D5W, NS Physically compatible for 24 hr 764 C

a Tested in Pharmacia-Deltec PVC pump reservoirs.

b Tested in PVC containers.

c Tested in glass containers.

d Tested in ondansetron hydrochloride ready-to-use CR3 polyester bags.

e Tested in elastomeric pump reservoirs (Baxter).

f Tested in polyolefin containers.

g Tested with granisetron HCl 26 mg/L.

h Tested with ondansetron HCl 70 mg/L.

i Tested with tropisetron HCl 43 mg/L.

j Tested with fosaprepitant dimeglumine (MSD) 1 g/L.

k Tested in cyclic olefin copolymer (COC) and glass containers.

Drugs in Syringe Compatibility

Dexamethasone sodium phosphate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Caffeine citrate 20 mg/1 mL ES 4 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Dimenhydrinate 10 mg/1 mL 10 mg/1 mL Clear solution 2569 C

Diphenhydramine HCl PD 50 mg/mLa DB, SX 4 and 10 mg/mLa White turbidity and precipitate form immediately 1542 I

Diphenhydramine HCl PD 4.54 mg/mLb DB 9.52 mg/mLb Visually compatible for 24 hr at 24°C 1542 C

Diphenhydramine HCl PD 4.54 to 15 mg/mLb DB 5 to 9.02 mg/mLb Precipitate forms 1542 I

Diphenhydramine HCl PD 34.8 to 40 mg/mLb SX 2 mg/mLb Visually compatible for 24 hr at 24°C 1542 C

Diphenhydramine HCl PD 25 mg/mLb SX 1 mg/mLb Precipitate forms 1542 I

Doxapram HCl RB 400 mg/20 mL MSD 3.3 mg/1 mL Immediate turbidity and precipitation 1177 I

Furosemide HO 3.33 to 10 mg/mL ME 0.33 to 3.33 mg/mL Tested in NS. No visible precipitation with under 
10% loss of either drug in 5 days at 4 and 25°C. 
Precipitation with over 10% drug loss in 15 days

2711 C

Additive Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Glycopyrrolate RB 0.2 mg/1 mL MSD 4 mg/1 mL Physically compatible for 48 hr at 25°C. pH >6.0. 
5% glycopyrrolate loss may occur in 4 to 7 hr

331 I

Glycopyrrolate RB 0.2 mg/1 mL MSD 8 mg/2 mL Physically compatible for 48 hr at 25°C. pH >6.0. 
5% glycopyrrolate loss may occur in 4 to 7 hr

331 I

Glycopyrrolate RB 0.4 mg/2 mL MSD 4 mg/1 mL Physically compatible for 48 hr at 25°C. pH >6.0. 
5% glycopyrrolate loss may occur in 4 to 7 hr

331 I

Glycopyrrolate RB 0.2 mg/1 mL MSD 24 mg/1 mL Physically compatible for 48 hr at 25°C. pH >6.0. 
5% glycopyrrolate loss may occur in 4 to 7 hr

331 I

Glycopyrrolate RB 0.2 mg/1 mL MSD 48 mg/2 mL Physically compatible for 48 hr at 25°C. pH >6.0. 
5% glycopyrrolate loss may occur in 4 to 7 hr

331 I

Glycopyrrolate RB 0.4 mg/2 mL MSD 24 mg/1 mL Physically compatible for 48 hr at 25°C. pH >6.0. 
5% glycopyrrolate loss may occur in 4 to 7 hr

331 I

Granisetron HCl BE 0.15 mg/mLc MSD 0.2 and 1 mg/mLc Visually compatible. Little loss of either drug in 
72 hr at room temperature

1884 C

Hydromorphone HCl KN 2, 10, 40 mg/mLa SX 4 mg/mLa Visually compatible and both drugs stable for 24 
hr at 24°C

1542 C

Hydromorphone HCl KN 2 and 10 mg/mLa DB 10 mg/mLa Visually compatible and both drugs stable for 24 
hr at 24°C

1542 C

Hydromorphone HCl KN 40 mg/mLa DB 10 mg/mLa White turbidity forms immediately 1542 I

Hydromorphone HCl KN 11.6 mg/mLb DB 7.1 mg/mLb Visually compatible for 24 hr at 24°C 1542 C

Hydromorphone HCl KN 13.3 to 17.5 mg/
mLb 

DB 5.5 to 6.6 mg/mLb Precipitate forms 1542 I

Hydromorphone HCl KN 10.5 mg/mLb DB 4.75 mg/mLb Visually compatible for 24 hr at 24°C 1542 C

Hydromorphone HCl KN 14.75 to 25 mg/mLb DB 3 to 4.1 mg/mLb Precipitate forms 1542 I

Hydromorphone HCl KN 26.66 mg/mLb SX 3.34 mg/mLb Visually compatible for 24 hr at 24°C 1542 C

Ketamine HCl PF 1 mg OR 50 and 600 mg Diluted to 14 mL with NS. Physically compat-
ible with no loss of either drug in 8 days at 4 and 
23°C

2677 C

Metoclopramide HCl RB 10 mg/2 mL ES, 
MSD

8 mg/2 mL Physically compatible for 48 hr at 25°C 1167 C

Metoclopramide HCl RB 160 mg/32 mL ES, 
MSD

8 mg/2 mL Physically compatible for 48 hr at 25°C 1167 C

Midazolam HCl RC 2.5 mg/8 mL DB 2 mg/8 mL Diluted in NS. Visually clear. No dexamethasone 
loss in 48 hr. Midazolam losses over 10% beyond 
24 hr at room temperature

2531 C

Midazolam HCl RC 5 mg/8 mL DB 2 mg/8 mL Diluted in NS. Visually clear. No dexamethasone 
loss in 48 hr. Midazolam losses were 7% in 48 hr 
at room temperature

2531 C

Midazolam HCl RC 5 mg/8 mL DB 4 mg/8 mL Diluted in NS. Cloudiness forms immediately 2531 I

Midazolam HCl RC 7.5 mg/8 mL DB 4 mg/8 mL Diluted in NS. Cloudiness forms immediately 2531 I

Midazolam HCl RC 7.5 mg/8 mL DB 2 mg/8 mL Diluted in NS. Crystals form in some samples 
within 24 hr

2531 I

Ondansetron HCl CER 0.17 mg/mLd ES 0.33 and 0.67 mg/
mLd 

Visually compatible. No loss of either drug in 30 
days at 4°C then 2 days at 23°C

1882 C

Ondansetron HCl CER 0.25 mg/mLd ES 0.5 mg/mLd Visually compatible. No loss of either drug in 30 
days at 4°C then 2 days at 23°C

1882 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Ondansetron HCl CER 0.25 mg/mLd ES 1 mg/mLd Visually compatible for 3 days at 4°C. Precip-
itation of ondansetron observed at 7 days as 
opaque white ring

1882 C

Ondansetron HCl CER 0.33 mg/mLd ES 0.33 and 0.67 mg/
mLd 

Visually compatible. No loss of either drug in 30 
days at 4°C then 2 days at 23°C

1882 C

Ondansetron HCl CER 0.5 mg/mLd ES 0.5 mg/mLd Visually compatible. No loss of either drug in 30 
days at 4°C then 2 days at 23°C

1882 C

Ondansetron HCl CER 0.5 mg/mLd ES 1 mg/mLd Visually compatible for 3 days at 4°C. Precip-
itation of ondansetron observed at 5 days as 
opaque white ring

1882 C

Ondansetron HCl CER 0.67 mg/mLd ES 0.33 and 0.67 mg/
mLd 

Visually compatible. No loss of either drug in 30 
days at 4°C then 2 days at 23°C

1882 C

Ondansetron HCl CER 1.07 mg/mLd ES 0.33 mg/mLd Visually compatible. No loss of either drug in 30 
days at 4°C then 2 days at 23°C

1882 C

Ondansetron HCl CER 1.07 mg/mLd ES 0.67 mg/mLd Heavy white precipitate in 72 hr at 4°C. 25 to 
30% loss of both drugs

1882 I

Ondansetron HCl 4 mg/2 mL OMh 4 mg/1 mL Physically incompatible within 3 min 2767 I

Ondansetron HCl 4 mg/2 mL i 4 mg/1 mL Physically compatible 2767 C

Oxycodone HCl NAP 200 mg/20 mL FAU 40 mg/10 mL Visually compatible. Under 4% concentration 
change in 24 hr at 25°C

2600 C

Palonosetron HCl MGI 0.25 mg/5 mL AMR 3.3 mg/5 mLe f Physically compatible. Little loss of either drug in 
48 hr at 23°C in light and 14 days at 4°C

2552 C

Pantoprazole sodium g 4 mg/1 mL 10 mg/1 mL Precipitates immediately 2574 I

Ranitidine HCl GL 50 mg/5 mL ME 4 mg Physically compatible for 4 hr at ambient 
temperature under fluorescent light

1151 C

Tramadol HCl GRU 33.33, 16.66, 8.33 
mg/mLf 

ME 3.33, 1.67, 1.33, 
0.33 mg/mLf 

Physically compatible and both drugs chemically 
stable for 5 days at 25°C protected from light

2747 C

a Mixed in equal quantities. Final concentration is one-half the indicated concentration.

b Mixed in varying quantities to yield the final concentrations noted.

c Diluted with water.

d Diluted with sodium chloride 0.9% drawn into a syringe prior to drugs to yield the concentrations cited.

e Tested in dextrose 5%.

f Tested in sodium chloride 0.9%.

g Test performed using the formulation WITHOUT edetate disodium.

h Contained benzyl alcohol as a preservative.

i Contained parabens as preservatives.

Y-Site Injection Compatibility (1:1 Mixture)

Dexamethasone sodium phosphate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL APP 4 mg/mL Physically compatible for 4 hr at 23°C 2901, 2902 C

Acetaminophen CAD 10 mg/mL BA, 
SIC

10 mg/mL Physically compatible with less than 10% acetamin-
ophen loss over 4 hr at room temperature

2841, 2844 C

Acyclovir sodium BW 5 mg/mLa ES 0.2 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Acyclovir sodium BV 5 mg/mLb APP 4 mg/mL Physically compatible 2794 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Allopurinol sodium BW 3 mg/mLb LY 1 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa AMR 1 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Amikacin sulfate SQ 50 mg/mLc AMR 4 mg/mL Visually compatible for 24 hr at room temperature 
in test tubes. No precipitate found on filter from 
Y-site delivery

2063 C

Amsacrine NCI 1 mg/mLa QU 1 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

Anidulafungin VIC 0.5 mg/mLa AMR 1 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Aztreonam SQ 40 mg/mLa AMR 1 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa APP 1 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Blinatumomab AMG 0.125 mcg/mLb MYL 0.19 mg/mLb Persistent particulate formation 3405, 3417 I

Blinatumomab AMG 0.375 mcg/mLb MYL 0.19 mg/mLb Visually compatible for 12 hr at room temperature 3405, 3417 C

Cangrelor tetrasodium TMC 1 mg/mLb 1b and 4 mg/
mL

Physically compatible for 4 hr 3243 C

Ceftaroline fosamil FOR 2.22 mg/mLg SIC 1 mg/mLg Physically compatible for 4 hr at 23°C 2826 C

Ceftolozane sulfate– 
tazobactam sodium

CUB 10 mg/mLe p FRK 1 mg/mLe Physically compatible for 2 hr 3262 C

Ciprofloxacin MI 2 mg/mLe LY 4 mg/mL Cloudiness rapidly dissipates. White crystals form in 
1 hr at 24°C

1655 I

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa FUJ 2 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cladribine ORT 0.015b and 0.5f 
mg/mL

AMR 1 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Cloxacillin sodium SMX 100 mg/mL OM 4 mg/mL Physically compatible for up to 4 hr at room 
temperature

3245 C

Dexmedetomidine HCl AB 4 mcg/mLb AMR 1 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Docetaxel RPR 0.9 mg/mLa ES 2 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Doripenem JJ 5 mg/mLa b APP 1 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl liposomal SEQ 0.4 mg/mLa ES 2 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Etoposide phosphate BR 5 mg/mLa ES 1 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine MSD 0.2 mg/mLa ES 10 mg/mL Physically compatible for 14 hr 1196 C

Famotidine ME 2 mg/mLb 1 mg/mLa Visually compatible for 4 hr at 22°C 1936 C

Fenoldopam mesylate AB 80 mcg/mLb AMR 1 mg/mLb Trace haze forms immediately 2467 I

Fentanyl citrate JN 0.025 mg/mLa AMR 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Filgrastim AMG 30 mcg/mLa LY 1 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fluconazole RR 2 mg/mL ES 4 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Fludarabine phosphate BX 1 mg/mLa MSD 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Foscarnet sodium AST 24 mg/mL OR 10 mg/mL Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1335 C

Gallium nitrate FUJ 1 mg/mLb AMR 4 mg/mL Visually compatible for 24 hr at 25°C 1673 C

Gemcitabine HCl LI 10 mg/mLb ES 1 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 1 mg/mL ME 0.24 mg/mLb Physically compatible with little or no loss of either 
drug in 4 hr at 22°C

1883 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Heparin sodium TR 50 units/mL ES 0.08 mg/mLa Visually compatible for 4 hr at 25°C 1793 C

Heparin sodiumm RI 1000 units/Lg MSD 4 mg/mL Physically compatible for 4 hr at room temperature 322 C

Hetastarch in lactated elec-
trolyte

AB 6% APP 1 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydrocortisone sodium succi-
naten 

UP 100 mg/Lg MSD 4 mg/mL Physically compatible for 4 hr at room temperature 322 C

Hydromorphone HCl AST 0.5 mg/mLa AMR 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Idarubicin HCl AD 1 mg/mLb OR 10 mg/mL Haze forms immediately and precipitate forms in 
20 min

1525 I

Idarubicin HCl AD 1 mg/mLb AMR 0.2 mg/mLb Haze forms in 20 min 1525 I

Isavuconazonium sulfate ASP 1.5 mg/mLe FRK 1 mg/mLe Measured turbidity increases within 1 hr 3263 I

Levofloxacin OMN 5 mg/mLa ES 4 mg/mL Visually compatible for 4 hr at 24°C 2233 C

Linezolid PHU 2 mg/mL FUJ 1 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.33 mg/mLb 4 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Melphalan HCl BW 0.1 mg/mLb LY 1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl AB 10 mg/mL LY 0.2 mg/mLa Physically compatible for 4 hr at 25°C 1397 C

Meropenem ZEN 1 and 50 mg/mLb MSD 10 mg/mLh Visually compatible for 4 hr at room temperature 1994 C

Meropenem 50 mg/mL SZ 4 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Meropenem–vaborbactam TMC 8 mg/mLb q FRK 1 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Methadone HCl LI 1 mg/mLa AMR 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Methotrexate sodium 30 mg/mL MSD 4 mg/mL Visually compatible for 2 hr at room temperature. 
Precipitate forms in 4 hr

1788 I

Midazolam HCl RC 1 mg/mLa ES 4 mg/mL Immediate haze. Precipitate in 8 hr 1847 I

Midazolam HCl RC 5 mg/mL 4 mg/mL White precipitate forms immediately 1855 I

Milrinone lactate SS 0.2 mg/mLa ES 10 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Morphine sulfate AB 1 mg/mL LY 0.2 mg/mLa Physically compatible for 4 hr at 25°C 1397 C

Morphine sulfate AST 1 mg/mLa AMR 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Ondansetron HCl GL 1 mg/mLb MSD 1 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Oxaliplatin SS 0.5 mg/mLa AMR 1 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Paclitaxel NCI 1.2 mg/mLa 1 mg/mLa Physically compatible for 4 hr at 22°C 1528 C

Pemetrexed disodium LI 20 mg/mLb AMR 1 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Piperacillin sodium– 
tazobactam sodium

LEl 40 mg/mLa o LY 1 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Plazomicin sulfate ACH 24 mg/mLe FRK 1 mg/mLe Physically compatible for 1 hr at 20 to 25°C 3432 C

Potassium chloride 40 mEq/Lg MSD 4 mg/mL Physically compatible for 4 hr at room temperature 322 C

Propofol ZENr 10 mg/mL AMR 1 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

FUJ 2 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb ES 1 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Sodium bicarbonate 1.4% MSD 4 mg/mL Visually compatible for 4 hr at room temperature 1788 C

Tacrolimus FUJ 1 mg/mLb ES 4 mg/mLa Visually compatible for 24 hr at 25°C 1630 C

Tedizolid phosphate CUB 0.8 mg/mLb FRK 1 mg/mLb Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLg AMR 1 mg/mLg Physically compatible for 2 hr 2830 C

Teniposide BR 0.1 mg/mLa LY 1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Theophylline TR 4 mg/mL ES 0.08 mg/mLa Visually compatible for 6 hr at 25°C 1793 C

Thiotepa IMMj 1 mg/mLa AMR 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226k FUJ, 
ES

1 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

Topotecan HCl SKB 56 mcg/mLb RU 4 mg/mL Haze and color change to intense yellow occur 
immediately

2245 I

TPN #203, #204k AMR 4 mg/mL Visually compatible for 2 hr at 23°C 1974 C

TPN #212 to #215k AMR 1 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Vinorelbine tartrate BW 1 mg/mLb LY 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Zidovudine BW 4 mg/mLa ES 0.16 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in sodium chloride 0.45%.

d Tested in dextrose 5%, Ringer’s injection, lactated, sodium chloride 0.45%, and sodium chloride 0.9%.

e Tested in both dextrose 5% and sodium chloride 0.9%.

f Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

g Tested in dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

h Tested in sterile water for injection.

i Tested in dextrose 5% with sodium bicarbonate 0.05 mEq/mL.

j Lyophilized formulation tested.

k Refer to Appendix for the composition of the parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

l Test performed using the formulation WITHOUT edetate disodium.

m Tested in combination with hydrocortisone sodium succinate (Upjohn) 100 mg/L.

n Tested in combination with heparin sodium (Riker) 1000 units/L.

o Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

p Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

q Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

r Test performed using the formulation WITH edetate disodium.

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Dexmedetomidine Hydrochloride
AHFS 28:24.92

Products
Dexmedetomidine hydrochloride (Precedex, Hospira) is available 
as a concentrate for injection providing 100 mcg/mL of dexme-
detomidine as the hydrochloride in single-use (preservative- 
free) 2-mL (200-mcg) vials.2848  Each mL of the concentrate also 
contains sodium chloride 9 mg in water for injection.2848 

Dexmedetomidine hydrochloride (Fresenius Kabi) also is 
available as a concentrate for injection providing 100 mcg/
mL of dexmedetomidine as the hydrochloride in single-use 
(preservative-free) 2-mL (200-mcg) vials.3180  Each mL of the 
concentrate also contains sodium acetate trihydrate 597 mcg, 
glacial acetic acid 27 mcg, and sodium chloride 9 mg in water 
for injection.3180 

The concentrates for injection must be diluted in sodium 
chloride 0.9% prior to administration.2848 3180  To prepare the 
required concentration solution for infusion (i.e., 4 mcg/mL), 
2 mL of the concentrate should be added to 48 mL of sodium 
chloride 0.9% and shaken gently to mix.2848 

Dexmedetomidine hydrochloride (Precedex, Hospira) also is 
available as a premixed, ready-to-use solution in sodium chlo-
ride 0.9% at a concentration of 4 mcg/mL in single-use 20-mL 
vials and 50- and 100-mL glass bottles for intravenous infu-
sion.2848  No further dilution of the ready-to-use solution is 
necessary.2848 

Dexmedetomidine hydrochloride (HQ Specialty) also is 
available as a concentrate providing 100 mcg/mL of dexme-
detomidine as the hydrochloride in multidose 4- and 10-mL 
vials.3179  Each mL of the concentrate also contains methylpar-
aben 1.6 mg, propylparaben 0.2 mg, and sodium chloride 9 mg 
in water for injection.3179  The concentrate for injection must be 
diluted in sodium chloride 0.9% prior to administration.3179  To 
prepare the required concentration solution for infusion (i.e., 4 
mcg/mL), 2 or 4 mL of the concentrate should be added to 48 or 
96 mL, respectively, of sodium chloride 0.9% and shaken gently 
to mix.3179 

Tonicity
Dexmedetomidine hydrochloride concentrates for injection and 
premixed, ready-to-use solution in sodium chloride 0.9% are 
isotonic.2848 3179 3180 

Equivalency
Dexmedetomidine hydrochloride 118 mcg is equivalent to 100 
mcg of dexmedetomidine as the base.2848 3179 3180 

pH
Dexmedetomidine hydrochloride concentrates for injection in 
both single-use and multidose vials have a pH ranging from 4.5 
to 7.2848 3179 3180 

Dexmedetomidine hydrochloride premixed, ready-to-use 
solution in sodium chloride 0.9% has a pH ranging from 4.5  
to 8.2848 

Trade Name(s)
Precedex

Administration
Dexmedetomidine hydrochloride is administered by intrave-
nous infusion using a controlled infusion device over periods not 
exceeding 24 hours.2848 3179 3180  The concentrates for injection 
must be diluted in sodium chloride 0.9% to a concentration of 4 
mcg/mL prior to administration;2848 3179 3180  the premixed, ready-
to-use solution does not require any further dilution.2848 

Stability
Dexmedetomidine hydrochloride concentrates for injection 
and premixed, ready-to-use solution should be clear and color-
less.2848 3179 3180  Intact single-use and multidose vials containing 
the concentrates for injection and single-use vials and glass 
bottles containing the drug diluted for intravenous infusion 
in sodium chloride 0.9% should be stored at controlled room 
temperature;2848 3179 3180  consult specific labeling for additional 
storage details.

Dexmedetomidine hydrochloride solutions should be visu-
ally inspected for particulate matter and discoloration prior to 
administration.2848 3179 3180 

Diluted solutions of dexmedetomidine hydrochloride (HQ 
Specialty) prepared from multidose vials of the concentrate for 
injection may be stored for up to 4 hours at room temperature 
or 24 hours at 2 to 8°C prior to administration.3179  Any unused 
portion of the solution should be discarded.3179 

Syringes
The stability of dexmedetomidine hydrochloride concentrate 
(Hospira) after dilution to a concentration of 4 mcg/mL in 
sodium chloride 0.9% and packaged as 25 mL in 60-mL natural 
rubber-free polypropylene syringes (Becton Dickinson) was 
evaluated at ambient room temperature with light exposure 
and under refrigeration in the dark.2849  No changes in color or 
clarity occurred.2849  Samples stored at 20 to 25°C in light exhib-
ited a loss of less than 10% over 48 hours; those stored at 5°C in 
the dark exhibited a loss of less than 5% over 14 days.2849 

Sorption
Dexmedetomidine hydrochloride is known to undergo sorp-
tion to some types of natural rubber.2848 3179 3180  Although the 
drug is dosed to effect, the manufacturer recommends the use 
of administration equipment with synthetic rubber or coated 
natural rubber gaskets.2848 3179 3180 

DOI: 10.37573/9781585286850.118
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Compatibility Information
Solution Compatibility

Dexmedetomidine HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% HOS, HQS, FRK 4 mg Manufacturer-recommended solution 2848, 3179, 3180 C

Sodium chloride 0.9% HOSa HOS 4 mg Little to no loss in 14 days at 3 to 4°C or 20 to 
25°C

3383 C

Sodium chloride 0.9% BRNb HOS 4 mg Little to no loss in 14 days at 3 to 4°C or 20 to 
25°C

3383 C

a Tested in PVC containers.

b Tested in polyethylene-polypropylene copolymer PAB bags.

Y-Site Injection Compatibility (1:1 Mixture)

Dexmedetomidine HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Alfentanil HCl TAY 0.5 mg/mL AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Amikacin sulfate APO 5 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Aminophylline AB 2.5 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Amiodarone HCl WAY 4 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Amphotericin B APO 0.6 mg/mLa AB 4 mcg/mLb Yellow precipitate forms immediately 2383 I

Amphotericin B HOS, HQS 4 mcg/mLb Stated to be incompatible 2848, 3179 I

Ampicillin sodium APO 20 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Ampicillin sodium–
sulbactam sodium

PF 20 mg/mLb d AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Atracurium besylate HOS 4 mcg/mLb Stated to be compatible 3181 C

Atropine sulfate HOS 4 mcg/mLb Stated to be compatible 3181 C

Azithromycin PF 2 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Aztreonam BMS 40 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Bumetanide BED 40 mcg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Butorphanol tartrate APO 40 mcg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Calcium gluconate APP 40 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Cefazolin sodium LI 20 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Cefepime HCl BMS 20 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Cefotaxime sodium HO 20 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Cefotetan disodium ZEN 20 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Cefoxitin sodium ME 20 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Ceftazidime GW 40 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Ceftazidime–avibactam 
sodium

ALL 20 mg/mLj k l Physically compatible for up to 4 hr at room 
temperature

3004 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ceftolozane sulfate- 
tazobactam sodium

CUB 10 mg/mLh i MYL 4 mcg/mLh Physically compatible for 2 hr 3262 C

Ceftriaxone sodium RC 20 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Cefuroxime sodium GW 30 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Chlorpromazine HCl ES 2 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Ciprofloxacin BAY 1 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Cisatracurium besylate GW 0.5 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Clindamycin phosphate AB 10 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Dexamethasone sodium 
phosphate

AMR 1 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diazepam AB 5 mg/mL AB 4 mcg/mLb White turbid precipitate forms immediately 2383 I

Diazepam HOS 4 mcg/mLb Stated to be incompatible 2848, 3179 I

Digoxin ES 0.25 mg/mL AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl BA 5 mg/mL AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diphenhydramine HCl PD 2 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Dobutamine HCl AST 4 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Dolasetron mesylate HO 2 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Dopamine HCl AB 3.2 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Doxycycline hyclate APP 1 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Droperidol AMR 2.5 mg/mL AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Enalaprilat BED 0.1 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Ephedrine sulfate TAY 5 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Epinephrine HCl AMR 50 mcg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Eravacycline  
dihydrochloride

TET 0.6 mg/mLb HOS 4 mcg/mL Physically compatible for 2 hr at room  
temperature

3532 C

Erythromycin  
lactobionate

AB 5 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Esmolol HCl BA 10 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Etomidate HOS 4 mcg/mLb Stated to be compatible 3181 C

Famotidine ME 2 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Fenoldopam mesylate AB 80 mcg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Fentanyl citrate HOS 4 mcg/mLb Stated to be compatible 3181 C

Fluconazole PF 2 mg/mL AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Furosemide AMR 3 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Gentamicin sulfate APP 5 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Granisetron HCl SKB 50 mcg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Haloperidol lactate MN 0.2 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Heparin sodium AB 100 units/mL AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Hydrocortisone sodium 
succinate

HOS 4 mcg/mLb Stated to be compatible 3181 C

Hydromorphone HCl AST 0.5 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Hydroxyzine HCl ES 2 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Isavuconazonium sulfate ASP 1.5 mg/mLh HOS 4 mcg/mLh Physically compatible for 2 hr 3263 C

Isoproterenol HCl AB 20 mcg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Ketorolac tromethamine AB 15 mg/mL AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Labetalol HCl AB 2 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Levofloxacin ORT 5 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Lidocaine HCl AST 10 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Linezolid PHU 2 mg/mL AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Lorazepam ESL 0.5 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Magnesium sulfate APP 100 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Magnesium sulfate 100 mg/mL HOS, HQS 4 mcg/mLb Stated to be compatible 2848, 3179 C

Mannitol 20% HOS, HQS 4 mcg/mLb Stated to be compatible 2848, 3179 C

Meperidine HCl AST 10 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Meropenem 50 mg/mL HOS 0.1 mg/mL Physically compatible for 4 hr at room tempera-
ture

3538 C

Meropenem–vabor-
bactam

TMC 8 mg/mLb g HOS 4 mcg/mL Physically compatible for 3 hr at 20 to 25°C 3380 C

Methylprednisolone 
sodium succinate

PHU 5 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Metoclopramide HCl FAU 5 mg/mL AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Metronidazole BA 5 mg/mL AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Midazolam HCl HOS 4 mcg/mLb Stated to be compatible 3181 C

Milrinone lactate SAN 0.2 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Morphine sulfate HOS 4 mcg/mLb Stated to be compatible 3181 C

Nalbuphine HCl AST 10 mg/mL AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Nitroglycerin AMR 0.4 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Norepinephrine bitar-
trate

AB 0.12 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Ondansetron HCl GW 1 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Oritavancin diphosphate TAR 0.8, 1.2, and 2 
mg/mLa 

HOS 4 mcg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Pancuronium bromide HOS 4 mcg/mLb Stated to be compatible 3181 C

Phenylephrine HCl HOS 4 mcg/mLb Stated to be compatible 3181 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Piperacillin sodium–
tazobactam sodium

LEc 40 mg/mLb e AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Plazomicin sulfate ACH 24 mg/mLh HOS 4 mcg/mL Physically compatible for 1 hr at 20 to 25°C 3432 C

Potassium chloride AB 0.1 mEq/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Potassium chloride 0.04 mEq/mL HOS, HQS 4 mcg/mLb Stated to be compatible 2848, 3179 C

Procainamide HCl ES 10 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Prochlorperazine 
edisylate

SKB 0.5 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Promethazine HCl ES 2 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Propofol ASZm 10 mg/mL AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Ranitidine HCl GW 2 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Remifentanil HCl AB 0.25 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Rocuronium bromide OR 1 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Sodium bicarbonate AMR 1 mEq/mL AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Sodium nitroprusside BA 2 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C protected 
from light

2383 C

Succinylcholine chloride HOS 4 mcg/mLb Stated to be compatible 3181 C

Sufentanil citrate AB 50 mcg/mL AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Tedizolid phosphate CUB 0.8 mg/mLb HOS 4 mcg/mLb Physically compatible for 2 hr 3244 C

Theophylline AB 4 mg/mLa AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Tobramycin sulfate GNS 5 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Trimethoprim– 
sulfamethoxazole

GNS 0.8 mg/mLb f AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Vancomycin HCl AB 10 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Vecuronium bromide HOS 4 mcg/mLb Stated to be compatible 3181 C

Verapamil HCl AB 1.25 mg/mLb AB 4 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Test performed using the formulation WITHOUT edetate disodium.

d Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

e Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

f Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

g Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

h Tested in both dextrose 5% and sodium chloride 0.9%.

i Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

j Ceftazidime component. Ceftazidime in a 4:1 fixed-ratio concentration with avibactam.

k Tested in dextrose 5%, sodium chloride 0.9%, and Ringer’s injection, lactated.

l Salt not specified.

m Test performed using the formulation WITH edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Additional Compatibility Information
Infusion Solutions
Manufacturers state that dexmedetomidine hydrochloride is 
compatible when administered with dextrose 5% or Ringer’s 
injection, lactated.2848 3179 3180 

Selected Revisions May 1, 2020. © Copyright, October 2004. 
American Society of Health-System Pharmacists, Inc.
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Dexrazoxane Hydrochloride
AHFS 92:56

Products
Dexrazoxane hydrochloride (Zinecard) is available as a 
lyophilized powder in single-dose vials containing the equiva-
lent of 250 or 500 mg of dexrazoxane.3392 Reconstitution of the 
contents of the 250- or 500-mg Zinecard vial with 25 or 50 mL, 
respectively, of sterile water for injection results in a solution 
with a dexrazoxane concentration of 10 mg/mL.3392 The pH has 
been adjusted during manufacturing with hydrochloric acid.3392 
The reconstituted solution should be diluted in an infusion bag 
with Ringer’s injection, lactated to a final dexrazoxane concen-
tration of 1.3 to 3 mg/mL.3392 

Dexrazoxane hydrochloride (generic; Mylan) also is available 
as a lyophilized powder in single-use vials containing the equiv-
alent of 250 or 500 mg of dexrazoxane.3393 Each vial is pack-
aged with a 25- or 50-mL vial, respectively, of 0.167 M (i.e., 1⁄6 M)  
sodium lactate for use as a diluent for reconstituting the drug.3393 
Reconstitution of the contents of the 250- or 500-mg vials with 
25 or 50 mL, respectively, of the provided diluent results in a 
solution with a dexrazoxane concentration of 10 mg/mL.3393 The 
pH has been adjusted during manufacturing with hydrochloric 
acid.3393 The reconstituted solution may be transferred to an 
empty infusion bag or may be diluted in an infusion bag with 
sodium chloride 0.9% or dextrose 5% to a final dexrazoxane 
concentration of 1.3 to 5 mg/mL.3393 

Dexrazoxane hydrochloride (Totect) is available as a 
lyophilized powder in single-dose vials containing the equivalent 
of 500 mg of dexrazoxane.3394 Reconstitution of the contents of 
the 500-mg Totect vial with 50 mL of 0.167 M sodium lactate 
results in a solution with a dexrazoxane concentration of 10 mg/
mL.3394 The resulting solution also contains hydrochloric acid, 
sodium hydroxide, and lactic acid in water for injection.3394 The 
appropriate volume of the reconstituted solution should be 
diluted in 1 L of sodium chloride 0.9%.3394 

pH
The pH of reconstituted Zinecard solutions ranges from 1 to 3 
while the pH of Zinecard diluted for infusion ranges from 3.5 to 
5.5.3392 

The pH of reconstituted solutions of dexrazoxane (generic; 
Mylan) ranges from 3.5 to 5.5.3393 

Trade Name(s)
Totect, Zinecard

Administration
Diluted solutions of Zinecard for infusion should be adminis-
tered by rapid intravenous drip infusion over 15 minutes.3392 

The reconstituted solution of dexrazoxane (generic; Mylan) 
is administered by slow intravenous push; alternatively, the 
reconstituted solution may be diluted and administered by 
rapid intravenous drip infusion.3393 

Diluted solutions of Totect for infusion should be adminis-
tered by intravenous infusion over 1 to 2 hours at room tempera-
ture and under normal light conditions into a large caliber vein 
in an extremity or area other than the one affected by the anth-
racycline extravasation.3394 Any cooling methods (e.g., ice packs) 
used for the extravasation being treated should be removed from 
the area at least 15 minutes prior to Totect administration.3394 

As with other toxic drugs, caution should be exercised in 
the handling and preparation of dexrazoxane and applicable 
special handling and disposal procedures should be followed.3392 
3393 3394 Manufacturers recommend the use of gloves.3392 3393 
3394 If skin contact with the drug occurs, the affected area(s) 
should be washed immediately and thoroughly with soap and  
water.3392 3393 3394 

Stability
Intact vials of dexrazoxane should be stored at controlled 
room temperature.3392 3393 3394 One manufacturer recommends 
that Totect vials remain in the original carton to protect from 
light.3394 

Reconstituted solutions of Zinecard are stable for 30 minutes 
at room temperature or for up to 3 hours at 2 to 8°C.3392 Diluted 
solutions of Zinecard for infusion are stable for 1 hour at room 
temperature or for up to 4 hours at 2 to 8°C.3392 

The manufacturer states that reconstituted solutions of 
dexrazoxane (generic; Mylan) are stable for 6 hours from the 
time of reconstitution when stored in an empty infusion bag at 
controlled room temperature of 20 to 25°C or at 2 to 8°C; this 
preparation of dexrazoxane diluted for infusion in sodium chlo-
ride 0.9% or dextrose 5% is stable for 6 hours at 20 to 25°C or 
2 to 8°C.3393 

Reconstituted solutions of Totect should be diluted within 
2 hours after reconstitution.3394 Diluted solutions of Totect for 
infusion should be used immediately after preparation, but are 
stable for 4 hours from the time of preparation when stored 
below 25°C.3394 

Solutions should be visually inspected for particulate matter 
and discoloration prior to administration; solutions containing a 
precipitate should be discarded.3392 3393 3394 Any unused portions 
should be discarded.3392 3393 3394 

In one study, reconstituted solutions of dexrazoxane 
(National Cancer Institute) 10 mg/mL were found to be stable 
for about 24 hours at 20 to 22°C exposed to or protected from 
fluorescent light; about 7% loss occurred when reconstituted 
with dextrose 5% and about 9% loss occurred when reconsti-
tuted with sodium chloride 0.9%.2395 Refrigeration resulted in 
precipitation after 1 day.2395 

In another study, reconstituted solutions of Zinecard 10 mg/mL 
prepared with sterile water for injection and dexrazoxane (generic; 
Mylan) prepared with 0.167 M sodium lactate were stable for  

DOI: 10.37573/9781585286850.119
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8 hours at room temperature; the reconstituted solutions exhib-
ited a mean drug loss of 11 and 13%, respectively, at 24 hours.3395 

pH Effects
Dexrazoxane is most stable at acidic pH and is highly unstable 
in alkaline solutions.2395 Dexrazoxane degrades rapidly at pH 

values above 7;3392 3393 more than 10% loss occurred in less than 
2 hours at such pH values.2395 

Light Effects
No adverse effect on drug stability was found in 1- and 10-mg/
mL solutions when exposed to fluorescent light.2395 

Compatibility Information
Solution Compatibility

Dexrazoxane HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% MYL 1.3 to 5 g Stable for 6 hr at room temperature or 2 to 8°C 3393 C

Dextrose 5% a NCI 1 g Visually compatible with less than 10% loss in 24 hr at 21°C exposed 
to and protected from light and in 3 days at 4°C in the dark

2395 C

Dextrose 5% BAb MYL 1 g Physically and chemically stable with 8.9% loss in 24 hr at room 
temperature

3395 C

Dextrose 5% BAb MYL 3 g Physically and chemically stable with 4.9% loss in 8 hr at room 
temperature

3395 C

Ringer’s injection, lactated PF 1.3 to 3 g Stable for 1 hr at room temperature or 4 hr at 2 to 8°C 3392 C

Ringer’s injection, lactated BAb PF 1 and 3 g Physically and chemically stable with less than 5% loss in 8 hr at room 
temperature

3395 C

Sodium chloride 0.9% MYL 1.3 to 5 g Stable for 6 hr at room temperature or 2 to 8°C 3393 C

Sodium chloride 0.9% a NCI 1 g Visually compatible with less than 10% loss in 24 hr at 21°C exposed 
to and protected from light and in 3 days at 4°C in the dark

2395 C

Sodium chloride 0.9% BAb MYL 1 g Physically and chemically stable with 9.2% loss in 24 hr at room 
temperature

3395 C

Sodium chloride 0.9% BAb MYL 3 g Physically and chemically stable with 4.2% loss in 8 hr at room 
temperature

3395 C

Sodium chloride 0.9% CMB Stable for 4 hr at temperatures less than 25°C 3394 C

a Tested in both glass and PVC containers.

b Tested in PVC containers.

Y-Site Injection Compatibility (1:1 Mixture)

Dexrazoxane HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Gemcitabine HCl LI 10 mg/mLb PH 5 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Pemetrexed disodium LI 20 mg/mLb PHU 5 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

Selected Revisions April 16, 2018. © Copyright, October 2004. 
American Society of Health-System Pharmacists, Inc.
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Dextran 40
AHFS 40:12

Products
Dextran 40 products are available as 10% injections in dextrose 
5% or sodium chloride 0.9% in 500-mL containers. The colloidal 
products contain low molecular weight dextran (average molec-
ular weight of 40,000) with either dextrose, hydrous, 5 g/100 
mL or sodium chloride 0.9 g/100 mL in water for injection.1(10/05) 4 

pH
The pH of dextran 40 10% in dextrose 5% ranges from 3 to 7. 
The pH of dextran 40 10% in sodium chloride 0.9% ranges from 
3.5 to 7.1(10/05) 4 

Osmolarity
Dextran 40 10% in dextrose 5% has a calculated osmolarity of 
255 mOsm/L. Dextran 40 10% in sodium chloride 0.9% has a 
calculated osmolarity of 310 mOsm/L.1(10/05) 

Sodium Content
Dextran 40 10% in sodium chloride 0.9% provides 77 mEq of 
sodium per 500-mL bottle.1(10/05) 4 

Trade Name(s)
LMD

Administration
Dextran 40 10% injection is administered by intravenous infu-
sion.1(10/05) 4 

Stability
Dextran 40 products should not be administered unless they are 
clear. Long periods of storage or exposure to temperature fluc-
tuations may cause the formation of dextran flakes or crystals. 
Therefore, solutions should be stored at a constant tempera-
ture, preferably 25°C, and protected from freezing and extreme 
heat. Do not use dextran solutions that contain crystals.1(10/05)  
However, if flakes or crystals do appear, they can be dissolved 
by heating in a water bath at 100°C or autoclaving at 110°C for 
15 minutes.4 1484 1485  Because no antibacterial preservative is 
present, partially used containers should be discarded.4 

DOI: 10.37573/9781585286850.120

Compatibility Information
Additive Compatibility

Dextran 40

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amoxicillin sodium 10, 20, 50 g 10% D5W 9, 12, and 12% amoxicillin loss at 10, 20, and 50 
g/L, respectively, in 1 hr at 25°C

1469 I

Amoxicillin sodium 10, 20, 50 g 10% NS 12, 14, and 20% amoxicillin loss at 10, 20, and 
50 g/L, respectively, in 3 hr at 25°C

1469 I

Ampicillin sodium 4 g 10% D5W 46% ampicillin loss in 24 hr at 20°C 834 I

Ampicillin sodium AY 8 g PH 10% D5W 50% loss in 24 hr at room temperature 99 I

Ampicillin sodium BAY 15 g PH 10% D5W 10% ampicillin loss in 1.5 hr at 25°C 604 I

Ampicillin sodium BAY 2 g PH 10% D5W 10% ampicillin loss in 3.5 hr at 25°C 604 I

Ampicillin sodium BAY 5 g PH 10% D5W 10% ampicillin loss in 2.3 hr at 25°C 604 I

Ampicillin sodium AY 8 g PH 10% NS 25% loss in 24 hr at room temperature 99 I

Ampicillin sodium BAY 15 g PH 10% NS 10% ampicillin loss in 2.3 hr at 25°C 604 I

Ampicillin sodium BAY 2 g PH 10% NS 10% ampicillin loss in 2.8 hr at 25°C 604 I

Ampicillin sodium BAY 5 g PH 10% NS 10% ampicillin loss in 2.5 hr at 25°C 604 I

Cloxacillin sodium AST 2.25 g PH 10% D5W Under 4% cloxacillin loss in 48 hr at 25°C 1476 C

Cloxacillin sodium BE 4 g PH 10% D5W 2% cloxacillin loss in 24 hr at 20°C 834 C

Cloxacillin sodium BE 8 g PH 10% D5W, NS Under 5% loss in 24 hr at room temperature 99 C
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Enalaprilat MSD 25 mg TR 10% D5W Physically compatible for 24 hr at room 
temperature under fluorescent light

1355 C

Floxacillin sodium 10% D5W, NS Under 10% loss in 24 hr at room temperature 1475 C

Gentamicin sulfate 10% D5W Gentamicin stable for 24 hr at room tempera-
ture

227 C

Nafcillin sodium WY 2 and 30 g PH 10% D5W Physically compatible and stable for 24 hr at 
25°C

27 C

Oxacillin sodium 4 g 10% D5W 3% loss in 24 hr at 20°C 834 C

Penicillin G potassium 6 million units 10% D5W 34% loss in 24 hr at 20°C 834 I

Penicillin G sodium KA 6 million units PH 10% Stable for 24 hr at 25°C 131 C

Tobramycin sulfate LI 200 mg and 
1 g

TR 10% D5W Physically compatible and stable for 24 hr at 
25°C. Not more than 9% loss

147 C

Tranexamic acid PF Manufacturer-recommended solution 2887 C

Verapamil HCl KN 80 mg TR 10% NS Physically compatible for 24 hr 764 C

Y-Site Injection Compatibility (1:1 Mixture)

Dextran 40

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Enalaprilat MSD 0.05 mg/mLb TR 100 mg/mLa Physically compatible for 24 hr at room temperature under 
fluorescent light

1355 C

Famotidine MSD 0.2 mg/mLa PH 100 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Nicardipine HCl DCC 0.1 mg/mLa TR 10% Visually compatible for 24 hr at room temperature 235 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

Selected Revisions September 1, 2014. © Copyright, October 
1990. American Society of Health-System Pharmacists, Inc.
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Diamorphine Hydrochloride
AHFS 28:08.08

Diacetylmorphine HCl

Products
Diamorphine hydrochloride is available as a lyophilized product 
in 10-, 30-, 100-, and 500-mg ampuls.38 

Diamorphine hydrochloride is very soluble in water. Up to 
100 mg can be reconstituted in 1 mL of diluent; a minimum 
of 2 mL of diluent is recommended for the 500-mg size. The 
preferred diluent is dextrose 5%, but sodium chloride 0.9% also 
may be used.1442 

Administration
Diamorphine hydrochloride is given by intramuscular, intrave-
nous, or subcutaneous injection. Administration can also be by 
slow continuous subcutaneous or intravenous injection with an 
infusion control device.38 

Stability
Ampuls of lyophilized diamorphine hydrochloride should be 
stored at or below 25°C and protected from light.38 

Diamorphine hydrochloride 1 mg/mL as an aqueous solution 
in flint glass ampuls stored at 25°C exhibited 10% loss in 50 
days.1958 

In another study, diamorphine hydrochloride up to 25 mg/
mL in sterile water for injection was stable for up to 24 hours at 
ambient temperature when protected from light.1454 

pH Effects
The stability of the reconstituted injection depends on its pH; it 
is most stable at acidic pH, around 3.8 to 4.41442 to pH 4.5.1958 
Degradation increases greatly at neutral or basic pH.1448

Diamorphine hydrochloride exhibits a pH-dependent incom-
patibility in sodium chloride injection. To remain in solution, the 
pH must be below 6.1458 Solutions containing up to 250 mg/mL 
of diamorphine hydrochloride have been shown to be compat-
ible in sodium chloride 0.9%.1457 1458 1459 

Temperature Effects
Solutions of diamorphine hydrochloride in sterile water for 
injection at concentrations greater than 15 mg/mL exhibited 
precipitation when stored at 21 and 37°C for longer than two 
weeks. At concentrations of 1 to 250 mg/mL in sterile water for 
injection in glass containers, diamorphine hydrochloride was 
stable for eight weeks at −20°C, exhibiting less than 10% degra-
dation. At 4°C, degradation was inversely related to concentra-
tion. Diamorphine hydrochloride 31 and 250 mg/mL was stable, 

but solutions containing 1 and 7.81 mg/mL showed 15 and 12% 
losses, respectively, after eight weeks of storage.1452 

Syringes
The stability of diamorphine hydrochloride solutions containing 
1 and 20 mg/mL in sodium chloride 0.9% in glass syringes was 
determined. At ambient temperature, diamorphine hydro-
chloride in glass syringes was stable for seven days at 1 mg/
mL and for 12 days at 20 mg/mL. This was somewhat less than 
the drug’s stability at these concentrations in PVC containers; 
adequate stability was maintained for at least 15 days in PVC 
containers.1449 

Diamorphine hydrochloride stability in plastic syringes was 
reported to be 14 days at room temperature and greater than 
40 days at 4°C.982 

Diamorphine hydrochloride (Hillcross) 2 and 20 mg/mL in 
water for injection was stored in plastic syringes (Becton Dick-
inson) sealed with blind hubs. A 5% loss occurred in 18 days at 
20°C.1672 

Infusion Pumps
Solutions containing diamorphine hydrochloride 250 mg/
mL in an Act-a-Pump (Pharmacia) reservoir were stable for at 
least 14 days during simulated patient use.1450 Degradation was 
both temperature and concentration dependent. Solutions of 
diamorphine hydrochloride 1 mg/mL in water stored at 21°C for 
42 days showed 10.6% degradation. At 37°C, 32.6% degrada-
tion occurred.1451 

However, at a concentration of 250 mg/mL, diamorphine 
hydrochloride losses of 11 and 85.8% at 21 and 37°C, respec-
tively,1451 were partially attributed to precipitation.1452 

Diamorphine hydrochloride (Evans Medical) 5 mg/mL in 
sterile water for injection was stable in Parker Micropump PVC 
reservoirs for 14 days at 4°C, exhibiting no loss. At 37°C, about 
a 2% loss occurred in seven days and a 7% loss occurred in 14 
days.1696 

Elastomeric Reservoir Pumps
Diamorphine hydrochloride 1 and 20 mg/mL in sodium chloride 
0.9% was evaluated for stability in two elastomeric disposable 
infusion devices, Infusor (Travenol) and Intermate 200 (I.S.C.). 
The drug was stable for 15 days in most cases. However, solu-
tions containing diamorphine hydrochloride 1 mg/mL in the 
Intermate reservoir stored at 31°C were only stable for two 
days.1449 
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Compatibility Information
Solution Compatibility

Diamorphine HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% TRa EV 1 and 20 g Little or no loss in 15 days at 4 and 24°C 1449 C

a Tested in PVC containers.

Additive Compatibility

Diamorphine HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Bupivacaine HCl GL 1.25 g 0.125 g NS Visually compatible with 8% diamorphine loss 
and no bupivacaine loss in 28 days at room 
temperature

1791 C

Bupivacaine HCl AST 150 mg NAP 20 mg NSa 5% diamorphine and no bupivacaine loss in 14 
days at 7°C. Both drugs were stable for 6 months 
at −20°C

2070 C

Floxacillin sodium BE 20 g EV 500 mg W Physically compatible for 24 hr at 15 and 30°C. 
Haze forms in 48 hr at 30°C. No change at 15°C

1479 C

Furosemide HO 1 g EV 500 mg W Physically compatible for 72 hr at 15 and 30°C 1479 C

Ropivacaine HCl ASZ 2 g 25 mg a No ropivacaine and 10% diamorphine loss in 70 
days at 4°C and 28 days at 21°C

2517 C

a Tested in PVC containers.

Drugs in Syringe Compatibility

Diamorphine HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Bupivacaine HCl AST 0.5% EV 1 and 10 mg/mL 10 to 11% diamorphine loss in 5 weeks at 
20°C and 3 to 7% loss in 8 weeks at 6°C. No 
bupivacaine loss at 6 or 20°C in 8 weeks

1952 C

Cyclizine lactate CA 5 mg/1 mLa MB 20, 50, 100 mg/1 mL Physically compatible and diamorphine stable 
for 24 hr at room temperature

1454 C

Cyclizine lactate CA 15 mg/1 mL EV 15 mg/1 mL Physically compatible for 24 hr at room 
temperature

1455 C

Cyclizine lactate CA 12.5 to 50 mg/1 mL EV 37.5 to 150 mg/1 mL Precipitate forms within 24 hr 1455 I

Cyclizine lactate CA 10 mg/mL HC 25 to 100 mg/mL Visually incompatible 1672 I

Cyclizine lactate CA 10 mg/mL HC 20 mg/mL Visually compatible for 48 hr at 5 and 20°C 1672 C

Cyclizine lactate CA 6.7 mg/mL HC 100 mg/mL Visually compatible for 48 hr at 5 and 20°C 1672 C

Cyclizine lactate CA 6.7 mg/mL HC 2 mg/mL 5% diamorphine loss in 9.9 days at 20°C. 
Cyclizine stable for 45 days

1672 C

Cyclizine lactate CA 6.7 mg/mL HC 20 mg/mL 5% diamorphine loss in 13.6 days at 20°C. 
Cyclizine stable for 45 days

1672 C

Cyclizine lactate WEL 51 mg/mL BP 6 mg/mL Physically compatible. 10% diamorphine loss 
in 1.7 days. Little cyclizine loss at 23°C

2071 C
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Cyclizine lactate WEL 32 mg/mL BP 9 mg/mL Physically compatible. Under 10% diamor-
phine loss and little cyclizine loss in 4 days at 
23°C

2071 C

Cyclizine lactate WEL 39 mg/mL BP 10 mg/mL Physically compatible. Under 10% diamor-
phine loss and little cyclizine loss in 4 days at 
23°C

2071 C

Cyclizine lactate WEL 28 mg/mL BP 10 mg/mL Physically compatible. 10% diamorphine loss 
in 3.1 days and little cyclizine loss at 23°C

2071 C

Cyclizine lactate WEL 51 mg/mL BP 12 mg/mL Physically compatible. 10% diamorphine loss 
in 2.2 days and little cyclizine loss at 23°C

2071 C

Cyclizine lactate WEL 40 mg/mL BP 14 mg/mL Crystals form 2071 I

Cyclizine lactate WEL 26 mg/mL BP 17 mg/mL Physically compatible. 10% diamorphine loss 
in 1.1 days and 10% cyclizine loss in 2.5 days 
at 23°C

2071 C

Cyclizine lactate WEL 52 mg/mL BP 18 mg/mL Crystals form 2071 I

Cyclizine lactate WEL 10 mg/mL BP 20 mg/mL Physically compatible. Under 10% diamor-
phine loss and little cyclizine loss in 7 days at 
23°C

2071 C

Cyclizine lactate WEL 15 mg/mL BP 20 mg/mL Physically compatible. Little diamorphine loss 
and 10% cyclizine loss in 0.5 days at 23°C

2071 I

Cyclizine lactate WEL 26 mg/mL BP 21 mg/mL Physically compatible. 10% diamorphine loss 
in 4.9 days. 10% cyclizine loss in 3.2 days at 
23°C

2071 C

Cyclizine lactate WEL 18 mg/mL BP 23 mg/mL Physically compatible. Little diamorphine loss 
and 10% cyclizine loss in 3.2 days at 23°C

2071 C

Cyclizine lactate WEL 23 mg/mL BP 26 mg/mL Physically compatible. 10% diamorphine loss 
in 1.9 days. 10% cyclizine loss in 9 hr at 23°C

2071 I

Cyclizine lactate WEL 30 mg/mL BP 30 mg/mL Physically compatible. 10% diamorphine loss 
in 21 hr and 10% cyclizine loss in 9 hr at 23°C

2071 I

Cyclizine lactate WEL 10 mg/mL BP 49 mg/mL Physically compatible. Little diamorphine loss 
and 10% cyclizine loss in 5.5 days at 23°C

2071 C

Cyclizine lactate WEL 4 mg/mL BP 51 mg/mL Physically compatible. Little diamorphine or 
cyclizine loss in 7 days at 23°C

2071 C

Cyclizine lactate WEL 8 mg/mL BP 61 mg/mL Physically compatible. 10% diamorphine loss 
in 1.4 days. 10% cyclizine loss in 1.1 days at 
23°C

2071 C

Cyclizine lactate WEL 13 mg/mL BP 65 mg/mL Physically compatible. 10% diamorphine loss 
in 1.6 days. 10% cyclizine loss in 12 hr at 23°C

2071 I

Cyclizine lactate WEL 10 mg/mL BP 92 mg/mL Physically compatible. Little diamorphine loss 
and 10% cyclizine loss in 2.4 days at 23°C

2071 C

Cyclizine lactate WEL 4 mg/mL BP 99 mg/mL Physically compatible. Little diamorphine or 
cyclizine loss in 7 days at 23°C

2071 C

Cyclizine lactate with  
haloperidol lactate

WEL  
JC

16 mg/mL  
2.2 mg/mL

BP 11 mg/mL Physically compatible with less than 10% loss 
of any drug in 7 days at 23°C

2071 C

Cyclizine lactate with  
haloperidol lactate

WEL  
JC

25 mg/mL  
2.2 mg/mL

BP 16 mg/mL Physically compatible with less than 10% loss 
of any drug in 7 days at 23°C

2071 C

Cyclizine lactate with  
haloperidol lactate

WEL  
JC

11 mg/mL  
2.2 mg/mL

BP 40 mg/mL Physically compatible with less than 10% loss 
of any drug in 7 days at 23°C

2071 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Cyclizine lactate with  
haloperidol lactate

WEL  
JC

13 mg/mL  
2.1 mg/mL

BP 42 mg/mL Physically compatible with less than 10% loss 
of any drug in 7 days at 23°C

2071 C

Cyclizine lactate with  
haloperidol lactate

WEL  
JC

9 mg/mL  
2.1 mg/mL

BP 55 mg/mL Physically compatible with less than 10% loss 
of any drug in 7 days at 23°C

2071 C

Cyclizine lactate with  
haloperidol lactate

WEL  
JC

13 mg/mL  
2.1 mg/mL

BP 56 mg/mL Physically compatible with less than 10% loss 
of any drug in 7 days at 23°C

2071 C

Haloperidol lactate SE 1.5 mg/1 mLa MB 10, 25, 50 mg/1 mL Physically compatible and diamorphine 
content retained for 24 hr at room tempera-
ture

1454 C

Haloperidol lactate SE 2 mg/1 mL EV 20 mg/1 mL Crystallization with 58% haloperidol loss in 7 
days at room temperature

1455 I

Haloperidol lactate SE 5 mg/1 mL EV 50 and 150 mg/1 mL Precipitates immediately 1455 I

Haloperidol lactate SE 2.5 mg/8 mL EV 100 mg/8 mL Physically compatible for 24 hr at room 
temperature and 7 days at 6°C

1456 C

Haloperidol lactate SE 0.75 mg/mL HC 20 to 100 mg/mL Visually compatible for 48 hr at 5 and 20°C 1672 C

Haloperidol lactate SE 0.75 mg/mL HC 2 mg/mL 5% diamorphine loss in 14.8 days at 20°C. 
Haloperidol stable for 45 days

1672 C

Haloperidol lactate SE 0.75 mg/mL HC 20 mg/mL 5% diamorphine loss in 20.7 days at 20°C. 
Haloperidol stable for 45 days

1672 C

Haloperidol lactate JC 2 and 3 mg/mL BP 20, 50, 100 mg/mL Physically compatible with less than 10% loss 
of either drug in 7 days at 23°C

2071 C

Haloperidol lactate JC 4 mg/mL BP 20 and 50 mg/mL Physically compatible with less than 10% loss 
of either drug in 7 days at 23°C

2071 C

Haloperidol lactate with 
cyclizine lactate

JC  
WEL

2.2 mg/mL  
16 mg/mL

BP 11 mg/mL Physically compatible with less than 10% loss 
of any drug in 7 days at 23°C

2071 C

Haloperidol lactate with 
cyclizine lactate

JC  
WEL

2.2 mg/mL  
25 mg/mL

BP 16 mg/mL Physically compatible with less than 10% loss 
of any drug in 7 days at 23°C

2071 C

Haloperidol lactate with 
cyclizine lactate

JC  
WEL

2.2 mg/mL  
11 mg/mL

BP 40 mg/mL Physically compatible with less than 10% loss 
of any drug in 7 days at 23°C

2071 C

Haloperidol lactate with 
cyclizine lactate

JC  
WEL

2.1 mg/mL  
13 mg/mL

BP 42 mg/mL Physically compatible with less than 10% loss 
of any drug in 7 days at 23°C

2071 C

Haloperidol lactate with 
cyclizine lactate

JC  
WEL

2.1 mg/mL  
9 mg/mL

BP 55 mg/mL Physically compatible with less than 10% loss 
of any drug in 7 days at 23°C

2071 C

Haloperidol lactate with 
cyclizine lactate

JC  
WEL

2.1 mg/mL  
13 mg/mL

BP 56 mg/mL Physically compatible with less than 10% loss 
of any drug in 7 days at 23°C

2071 C

Methotrimeprazine HCl MB 1.25 and 2.5 mg/1 
mLa 

MB 50 mg/1 mL Physically compatible and diamorphine stable 
for 24 hr at room temperature

1454 C

Metoclopramide HCl BK 5 mg/1 mL MB 10, 25, 50 mg/1 mL Physically compatible and diamorphine stable 
for 24 hr at room temperature

1454 C

Metoclopramide HCl LA 5 mg/1 mL EV 50 and 150 mg/1 mL Slight discoloration with 8% metoclopramide 
loss and 9% diamorphine loss in 7 days at 
room temperature

1455 C

Midazolam HCl RC 10b and 75c mg EV 10 mg Visually compatible. 10% diamorphine and no 
midazolam loss in 15.9 days at 22°C

1792 C

Midazolam HCl RC 10b and 75c mg EV 500 mg Visually compatible. 10% diamorphine and no 
midazolam loss in 22.2 days at 22°C

1792 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Octreotide acetate NVA 300 mcg/8 mLa EV 50 mg/8 mLa Visually compatible with no octreotide loss in 
48 hr. Diamorphine not tested

2709 C

Octreotide acetate NVA 600 mcg/8 mLa EV 50 mg/8 mLa Visually compatible with no octreotide loss in 
48 hr. Diamorphine not tested

2709 C

Octreotide acetate NVA 900 mcg/8 mLa EV 50 mg/8 mLa Visually compatible with 1% octreotide loss in 
48 hr. Diamorphine not tested

2709 C

Octreotide acetate NVA 300 mcg/8 mLa EV 100 mg/8 mLa Visually compatible with 4% octreotide loss in 
48 hr. Diamorphine not tested

2709 C

Octreotide acetate NVA 600 mcg/8 mLa EV 100 mg/8 mLa Visually compatible with 6% octreotide loss in 
48 hr. Diamorphine not tested

2709 C

Octreotide acetate NVA 900 mcg/8 mLa EV 100 mg/8 mLa Visually compatible with 5% octreotide loss in 
48 hr. Diamorphine not tested

2709 C

Octreotide acetate NVA 600 mcg/8 mLa EV 200 mg/8 mLa Visually compatible with 6% octreotide loss in 
48 hr. Diamorphine not tested

2709 C

Prochlorperazine edisylate MB 1.25 mg/1 mLa MB 10, 25, 50 mg/1 mL Physically compatible and diamorphine 
content retained for 24 hr at room tempera-
ture

1454 C

Ropivacaine HCl ASZ 10 g 45 mg No ropivacaine loss and 10% diamorphine 
loss in 30 days at 4°C and 16 days at 21°C

2517 C

Scopolamine butylbromide BI 20 mg/1 mL EV 50 and 150 mg/1 mL Physically compatible with no scopolamine 
loss and 4% diamorphine loss in 7 days at 
room temperature

1455 C

Scopolamine HBr EV 60 mcg/1 mLa MB 10, 25, 50 mg/1 mL Physically compatible and diamorphine stable 
for 24 hr at room temperature

1454 C

Scopolamine HBr EV 0.4 mg/1 mL EV 50 and 150 mg/1 mL Physically compatible with 7% diamorphine 
loss in 7 days at room temperature

1455 C

a Diluted with sterile water for injection.

b Diluted with sterile water to 15 mL.

c Diamorphine hydrochloride reconstituted with midazolam injection.

Selected Revisions October 1, 2012. © Copyright, October 1992. 
American Society of Health-System Pharmacists, Inc.

Drugs in Syringe Compatibility (Cont.)
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Diazepam
AHFS 28:24.08

Products
Diazepam 5 mg/mL is available in 2-mL ampuls and vials, 10-mL 
vials, and 2-mL syringe cartridges. Each mL of solution also 
contains propylene glycol 40%, ethanol 10%, sodium benzoate 
and benzoic acid 5%, and benzyl alcohol 1.5%.1(1/08) 

pH
From 6.2 to 6.9.17 

Osmolality
The osmolality of diazepam (Roche) was determined to be 7775 
mOsm/kg. Diazemuls (Kabi) has an osmolality of 349 mOsm/
kg.1233 

Administration
Diazepam is administered by direct intravenous injection into 
a large vein1(1/08) 4 or, if necessary, into the tubing of a running 
infusion solution.4 Extravasation should be avoided. It is recom-
mended that the rate of administration in adults not exceed 
5 mg/min; for children, it is recommended that the dose be 
administered over not less than 3 minutes. Diazepam can be 
given by deep intramuscular injection,1(1/08) 4 but this route may 
yield low or erratic plasma levels.4 121 638 Intravenous infusion of 
diazepam diluted in infusion solutions has been performed but is 
not recommended.1(1/08) 4 

Stability
The commercial product should be stored at controlled room 
temperature and protected from light.1(1/08) 

The drug is most stable at pH 4 to 8 and is subject to acid- 
catalyzed hydrolysis below pH 3.643 

In tropical climates, diazepam injection is subject to discolor-
ation from degradation by an oxidative hydrolytic mechanism. 
The rate of degradation leading to discoloration is dependent on 
various factors including the polarity/dielectric constant of the 
vehicle, pH, oxygen and electrolyte content, access to light, and 
storage temperature.1749 

Diazepam injection under simulated summer conditions in 
paramedic vehicles was exposed to temperatures ranging from 
26 to 38°C over 4 weeks. Analysis found no loss of the drug 
under these conditions.2562 

Syringes
Diazepam 5 mg/mL was filled into 3-mL plastic syringes (Becton 
Dickinson, Sherwood Monoject, and Terumo) and stored at −20, 
4, and 25°C in the dark. Losses, presumably due to sorption to 
surfaces and/or the elastomeric plunger seal, ranged from 6% at 
25°C to 2 or 3% at 4°C to 1% or less at −20°C in 1 day. Storage 
for 7 days at 4°C and 30 days at −20°C resulted in losses of 4 to 
8% and 5 to 13%, respectively.1562 

Diazepam (Roche) 10 mg/2 mL stored in plastic syringes 
composed of polypropylene and polyethylene exhibited no loss 
of diazepam in 4 hours.351 

Diazepam (Roche) 5 mg/mL was stored in 1.5-mL disposable 
glass syringes with slit rubber plunger-stoppers (Hy-Pod) for 90 
days at 30 and 4°C in light-resistant bags. Diazepam was gradu-
ally lost from the solution, with the disappearance being essen-
tially complete in 60 days. At 4°C, about 5% was lost at the 
60- and 90-day intervals; about 9 to 10% was lost at 30°C in 
this period. The loss was attributed to sorption to the rubber 
plunger- stoppers.794 

Sorption
The stability of diazepam in several infusion fluids in glass 
containers321 does not extend to the solutions in polyvinyl chlo-
ride (PVC) bags, in which substantial sorption occurs. At 10 mg 
in 100 and 200 mL, over 24% loss occurred in 30 minutes and 80 
to 90% loss occurred in 24 hours.330 

Diazepam 8 mg/L in sodium chloride 0.9% in PVC bags exhib-
ited 20% loss in 24 hours and 32% loss in 1 week at 15 to 20°C 
due to sorption.536 

The sorption of diazepam to PVC infusion bags was evaluated 
at concentrations of 5 and 20 mg/100 mL in dextrose 5% and 
sodium chloride 0.9%. Diazepam concentration was under 45% 
in 2 hours and 20 to 25% in 8 hours.647 

Diazepam sorption that results from plastic infusion sets was 
evaluated. Dilutions of 7.5 and 30 mg in 150 mL of dextrose 
5% and sodium chloride 0.9% were prepared in the burette 
chamber of a Buretrol. The solutions flowed through the tubing 
at 30 mL/hr for 2 hours. Less than 10% decrease in diazepam 
occurred in the burette chamber. However, running the solu-
tion through the tubing resulted in steep declines to 43% of 
the initial amount. When diazepam 25 and 100 mg/500 mL of 
dextrose 5% and sodium chloride 0.9% prepared in glass bottles 
and 100-mL aliquots were run through the Buretrol over 1 hour, 
only about 60 to 70% of the diazepam was delivered. The pres-
ence of a 0.5-μm inline filter did not affect the concentration 
delivered.647 

Over 90% loss due to sorption to the administration set 
(Abbott) and the extension tubing (Extracorporeal) both with 
and without a 0.22-μm inline filter (Abbott) was reported. Diaz-
epam 0.02 to 0.04 mg/mL in dextrose 5% had no precipita-
tion, and solutions in glass bottles were stable over 24 hours. 
However, the amount delivered through the tubing was only 40 
to 55% at time zero, and this amount dropped to 2 to 7% at 24 
hours. No difference was noted from the inline filter.645 

The sorption of diazepam to administration sets from solu-
tions of diazepam 25 and 50 mg/500 mL in glass bottles of 
dextrose 5% and Ringer’s injection, lactated or 12.5 and 25 
mg/250 mL of these same solutions in Soluset burette chambers  
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was tested. The admixtures showed no evidence of physical 
incompatibility over 4 hours at room temperature. The solutions 
in glass bottles were run through Venosets composed of PVC drip 
chambers and tubing at 2.5 and 5 mg/hr. The solutions stored in 
the cellulose propionate burette chambers of the Solusets were 
also run through their PVC tubing at the same rates. The solu-
tion delivered through the Venosets contained about 91 to 97% 
of the initial concentration, with the more dilute solution having 
slightly more drug remaining. However, the Soluset delivered 
only about 50 to 60% in 2 hours and about 35 to 45% of the 
initial concentration after 4 hours. Most of the loss was due to 
sorption to the cellulose propionate burette chamber. This result 
was attributed to the larger surface area of the burette compared 
with the tubing and/or the difference in plastic composition. 
Almost all of the lost diazepam could be recovered through 
desorption from the burettes. The use of 0.45-μm inline filters 
had no effect on the drug concentration.646 

Diazepam 50-mg/500 mL solution in dextrose 5% prepared 
in glass bottles and run through an administration set (Travenol) 
at 100 mL/hr was assessed. Only 63% of the diazepam was 
initially delivered but gradually climbed to 81% at the end of 5 
hours.649 

A 27 to 33% diazepam loss was noted from admixtures in both 
dextrose 5% and sodium chloride 0.9% in PVC bags. Diazepam 
concentrations ranged from 0.05 to 0.2 mg/mL. No drug decom-
position could be detected. Diazepam solutions in dextrose 5% 
were also run through a 70-inch Travenol set. A steep decline 
to under 70% was delivered during the first 15 minutes, after 
which the delivered amount increased to between 80 and 90% 
over the next 85 minutes as saturation of the tubing occurred. 
A quantitatively smaller, but qualitatively similar, effect was 
observed when diazepam was administered by intravenous push 
through an intravenous catheter (Abbott Venocath-18) of 11.5-
inch total length. The decline in delivered diazepam reached a 
nadir of 95% in about 8 minutes before returning to 100% at 10 
minutes. The smaller effect of the intravenous catheter relates 
to its relatively shorter length.650 

Diazepam 8 mg/L in sodium chloride 0.9% in glass bottles 
exhibited a cumulative 7% loss due to sorption during a 7-hour 
simulated infusion through an infusion set (Travenol). The set 
consisted of a cellulose propionate burette chamber and 170 cm 
of PVC tubing. Diazepam sorption was attributed mainly to the 
tubing. The extent of sorption was found to be independent of 
concentration.606 

Diazepam was also tested as a simulated infusion over at least 
1 hour by a syringe pump system. A glass syringe on a syringe 
pump was fitted with 20 cm of polyethylene tubing or 50 cm 
of Silastic tubing. A negligible amount of drug was lost with 
the polyethylene tubing, but a cumulative loss of 21% occurred 
during the 1-hour infusion through the Silastic tubing.606 

Storage of a 25-mL aliquot of the 8-mg/L diazepam solution 
in all-plastic syringes composed of polypropylene barrels and 
polyethylene plungers for 24 hours at room temperature in the 
dark did not result in any drug loss due to sorption.606 

Diazepam 20 mg/500 mL in dextrose 5% was delivered at 4 
mL/hr through PVC tubing by means of an infusion pump. Under 

20% of the diazepam was delivered at any time point over 24 
hours. Increasing the concentration to 50 mg/500 mL in dextrose 
5% and increasing the infusion rate to 20 mL/hr decreased the 
amount of diazepam lost from the solution. After 30 minutes of 
solution delivery, the diazepam in the tubing effluent was about 
30% of the initial concentration. Subsequently, the delivered 
diazepam concentration climbed to about 60% over 24 hours.351 

The partition coefficients of diazepam with various plastics 
from intravenous containers and administration sets were deter-
mined. PVC bags and tubings from a variety of suppliers were all 
similar in partitioning and hundreds of times greater than poly-
olefin containers. Volume-control chambers made from cellu-
lose propionate had partition coefficients smaller than those of 
PVC but still sufficient to cause serious depletion of diazepam 
from the chambers.644 

The uptake of diazepam into PVC is absorption into the plastic 
matrix rather than adsorption to the surface. The absorption is 
independent of concentration but related to contact time with 
the plastic. Decreasing the flow rate or increasing the tubing 
length increases the amount of diazepam absorbed.

Increasing the flow rate from 10 to 264 mL/hr through 198 
cm of PVC tubing decreased the amount of diazepam absorbed 
from 88 down to 28%. Increasing the tubing length from 100 
to 350 cm increased the amount absorbed from 17 to 59%. 
However, it was noted that absorption is not markedly affected 
by tubing length within the range of lengths commercially avail-
able.644 

Diazepam 50 mg/L in sodium chloride 0.9% in a glass bottle 
was delivered through a polyethylene administration set 
(Tridilset) over 8 hours at 15 to 20°C. The flow rate was 1 mL/
min. No appreciable loss due to sorption occurred. This finding 
is in contrast to a 20% loss using a conventional administra-
tion set.769 

The sorption of diazepam 40 and 120 mg/L in sodium chlo-
ride 0.9% was evaluated in 100- and 500-mL PVC infusion bags. 
After 8 hours at 20 to 24°C, 58 to 60% of the diazepam was 
lost in the 100-mL bag and 31% was lost in the 500-mL bag. 
The extent of sorption was independent of concentration but 
was influenced by the size of the PVC container. This difference 
results from the ratio of the surface area of plastic to the volume 
of solution. As the volume of solution in the bag decreases, the 
extent of sorption increases.770 

Diazepam showed negligible (<3%) loss when aqueous solu-
tions were stored in polypropylene bags.770 

Extensive sorption of diazepam in dextrose 5% and sodium 
chloride 0.9% to PVC containers was found. Solutions of 10 to 
80 mg/L showed a 12 to 20% diazepam loss in 1 hour. In 6 hours, 
the loss was 30% at 5°C and 40% at room temperature. Over 
30% of the missing diazepam could be recovered by washing 
the PVC with methanol. Sorption did not occur to glass or poly-
ethylene containers, which showed losses of about 6 to 8% in 
24 hours.796 

No loss of diazepam occurred to glass or polyethylene 
containers in 200-mg/L concentrations in dextrose 5% or 
sodium chloride 0.9%. In PVC containers, drug losses of 37 to 
43% occurred in 24 hours at 25°C.797 
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Testing the administration of diazepam with a glass syringe 
on an infusion pump connected with high-density polyethylene 
tubing resulted in negligible drug loss.795 

Plastic syringes having polypropylene barrels and polyeth-
ylene plungers (Pharma-Plast, AHS Australia) and all-glass 
containers were compared for the possible sorption of diaz-
epam. After 24 hours of storage, no drug loss was found in either 
container. The authors indicated that these plastic syringes 
could be used with syringe pumps.782 

The effect of several factors on the rate and extent of sorp-
tion of diazepam by PVC was evaluated. Sorption proved to be 
independent of changes in ethanol–propylene glycol concentra-
tions in the vehicle, pH changes in the admixtures over 4.2 to 7.5, 
and the diazepam concentration. The rate and extent of sorp-
tion could be minimized by decreasing the storage temperature, 
minimizing the storage time, and increasing the surface area to 
volume ratio by storing the largest possible fluid volume in a 
given PVC bag and using short lengths of small diameter infu-
sion tubing. Use of glass or polyolefin solution bottles and poly-
olefin infusion tubing avoids the loss of diazepam.880 

The sorption of diazepam 20 mg/500 mL in sodium chloride 
0.9%, run at 1 mL/min through PVC and polybutadiene (PBD) 
administration sets (Avon Medicals, U.K.), was reported. The 
delivered concentration through the PVC set was 80% initially 
and then climbed to 90% after 4 hours. For a concentration of 
10 mg/120 mL prepared in a cellulose propionate burette, 10 to 
15% sorption occurred in the burette. Use of the PBD set, with 
or without a methacrylate butadiene styrene burette chamber, 
resulted in no loss of diazepam.1027 

The delivery of diazepam 50 and 100 mg/500 mL in dextrose 
5% and sodium chloride 0.9% through a PVC administration 
set (Accuset 9210, IMED) and a set composed of ethylene vinyl 
acetate with a polyethylene inner wall (Accuset 9630, IMED) 
was evaluated. The solutions were run through the sets at 50 
and 100 mL/hr. The delivered diazepam concentration varied 
between 44 and 71% at 50 mL/hr and between 62 and 89% at 
100 mL/hr, increasing from the lower to the higher percentage 
over the 5-hour study period. The non-PVC set exhibited no 
sorption of diazepam, delivering 100% of the diazepam.1096 

The percentage of diazepam delivered through PVC admin-
istration sets varied with the length of the tubing; the longer 
the tubing, the smaller was the percentage delivered. For a 
25-mg/500 mL admixture in sodium chloride 0.9%, delivery 
through PVC tubing in lengths from 23 to 185 cm varied from 
88% of the theoretical amount for the shortest length to 53% 
for the 185-cm length.1097 

The effect of container type and flow rate on the sorption 
of diazepam was evaluated. Glass and polyethylene containers 
showed 0 and 5% sorption, respectively, of the diazepam 
content of a 25-mg/500 mL admixture in sodium chloride 0.9% 
in 7 days at 25°C. PVC containers showed a 75% loss in this time 
period. Simulated infusion of this solution from glass bottles 
through PVC sets at flow rates of 30 to 120 mL/hr showed that 
a greater percentage of diazepam was lost at the slower infusion 
rates. At 30 mL/hr, 63% was lost after 4 hours, while only 23% 
was lost after 4 hours at 120 mL/hr.1098 

A rapid diazepam loss from a 40-mcg/mL solution in sodium 
chloride 0.9% in a PVC container at 21°C was reported. A 15% 
loss occurred in 2 hours, and a 55% loss occurred in 24 hours. 
Little or no diazepam loss occurred in 24 hours in glass bottles 
or polyethylene-lined laminated bags.1392 

Diazepam 100 mcg/mL in sodium chloride 0.9% exhibited no 
loss due to sorption in 24 hours at 21°C in glass bottles and poly-
propylene trilayer bags (Softbag, Orion). However, about a 70% 
loss occurred due to sorption in PVC bags.1796 

Diazepam 40 mcg/mL in 0.9% sodium chloride and in pH 7 
buffer also underwent sorption to ethylene vinyl acetate (EVA) 
plastic bags. Losses exceeding 25% occurred within 24 hours 
stored at 30°C. The solutions appeared to reach equilibrium 
after 96 hours of storage.1917 

Diazepam 0.04 mg/mL in dextrose 5% and sodium chloride 
0.9% in PVC, polyethylene, and glass containers exhibited only 
4 to 5% loss in glass and polyethylene containers but 66% loss 
due to sorption in PVC containers stored at 4 and 22°C for 24 
hours.2289 

To minimize the sorption of diazepam, glass or polyolefin 
containers should be used. If PVC bags are used, the lowest 
possible surface-to-volume ratio should be selected and storage 
time should be minimized. The use of non-PVC administra-
tion sets will reduce loss. If PVC tubing is used, it should be 
the shortest possible length with a small diameter, and the set 
should not contain a burette chamber. More rapid flow rates 
(consistent with safe clinical use) will also reduce the loss of 
diazepam.

Filtration
Diazepam (Roche) 50 mcg/mL in dextrose 5% and sodium chlo-
ride 0.9% was delivered over 7 hours through 4 kinds of 0.2-μm 
membrane filters varying in size and composition. Diazepam 
concentration losses of 7 to 17% were found during the first 60 
minutes; subsequent diazepam levels returned to the original 
concentration when the binding sites became saturated.1399 

Compatibility Information
Solution Compatibility

Diazepam

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BAa RC >250 mg Immediate white precipitation 321 I

Dextrose 5% BAa RC 250 mg No precipitate in 24 hr. 6% loss in 4 hr 321 I
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BAa RC 100 and 125 mg No precipitate and 8 to 10% loss in 24 hr 321 C

Dextrose 5% BAa RC 50 and 67 mg No precipitate and 0 to 1% loss in 24 hr 321 C

Dextrose 5% BAb RC 100 mg 35% loss in 30 min. 90% loss in 24 hr at room temperature 330 I

Dextrose 5% BAb RC 50 mg 35% loss in 30 min. 77% loss in 24 hr at room temperature 330 I

Dextrose 5% RC 370 mg Precipitate formed 640 I

Dextrose 5% TRb RC 50 and 200 mg Solution initially cloudy but clears. 55 to 60% loss within 2 hr 647 I

Dextrose 5% BTb RC 40 mg No precipitate but 12 to 14% loss in 1 hr at room temperature and 5°C 796 I

Dextrose 5% BTc RC 40 mg No precipitate and about 10% loss in 24 hr at room temperature 796 C

Dextrose 5% ONa c ON 200 mg No precipitate and negligible loss in 24 hr at 25°C 797 C

Dextrose 5% b ON 200 mg No precipitate but about 10% loss in 3.5 hr and about 37% in 24 hr at 25°C 797 I

Dextrose 5% BAb BRN 40 mg Visually compatible but 66% loss due to sorption to the PVC container in 
24 hr at 4 and 22°C

2289 I

Dextrose 5% BRNa c BRN 40 mg Visually compatible with 4 to 5% loss in 24 hr at 4 and 22°C 2289 C

Ringer’s injection BAa RC 250 mg Immediate white precipitation in all concentrations >250 mg/L 321 I

Ringer’s injection BAa RC 250 mg White precipitate in 6 to 8 hr. 8% loss in 4 hr 321 I

Ringer’s injection BAa RC 100 and 125 mg No precipitate and 7 to 12% loss in 24 hr 321 C

Ringer’s injection BAa RC 50 and 67 mg No precipitate and 0 to 3% loss in 24 hr 321 C

Ringer’s injection BAb RC 100 mg 38% loss in 30 min. 89% loss in 24 hr at room temperature 330 I

Ringer’s injection BAb RC 50 mg 29% loss in 30 min. 78% loss in 24 hr at room temperature 330 I

Ringer’s injec-
tion, lactated

BAa RC 250 mg Immediate white precipitation in all concentrations >250 mg/L 321 I

Ringer’s injec-
tion, lactated

BAa RC 250 mg White precipitate in 8 to 12 hr. 5% loss in 4 hr 321 I

Ringer’s injec-
tion, lactated

RC 200 mg Transient cloudiness followed by clear solution 392 ?

Ringer’s injec-
tion, lactated

BAa RC 100 and 125 mg No precipitate and 8 to 10% loss in 24 hr 321 C

Ringer’s injec-
tion, lactated

BAa RC 50 and 67 mg No precipitate and 6% loss in 24 hr 321 C

Ringer’s injec-
tion, lactated

BAb RC 100 mg 35% loss in 30 min. 89% loss in 24 hr at room temperature 330 I

Ringer’s injec-
tion, lactated

BAb RC 50 mg 40% loss in 30 min. 78% loss in 24 hr at room temperature 330 I

Sodium chloride 
0.9%

BAa RC >250 mg Immediate white precipitation 321 I

Sodium chloride 
0.9%

BAa RC 250 mg No precipitate in 24 hr. 6% loss in 4 hr 321 I

Sodium chloride 
0.9%

BAa RC 125 mg No precipitate and 6% loss in 24 hr 321 C

Sodium chloride 
0.9%

BAa RC 100 mg No precipitate and 4 to 5% loss in 24 hr 321, 330 C

Sodium chloride 
0.9%

BAa RC 67 mg No precipitate and 6% loss in 24 hr 321 C

Solution Compatibility (Cont.)
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 
0.9%

BAa RC 50 mg No precipitate and 1 to 3% loss in 24 hr 321, 330 C

Sodium chloride 
0.9%

BAb RC 100 mg 29% loss in 30 min. 89% loss in 24 hr at room temperature 330 I

Sodium chloride 
0.9%

BAb RC 50 mg 24% loss in 30 min. 80% loss in 24 hr at room temperature 330 I

Sodium chloride 
0.9%

TRb RC 50 and 200 mg Solution initially cloudy but clears. 55 to 60% loss within 2 hr 647 I

Sodium chloride 
0.9%

a RC 40 mg No precipitate and 6% loss in 24 hr at room temperature 796 C

Sodium chloride 
0.9%

BT, TRb RC 10 to 80 mg No precipitate but 12 to 20% loss in 1 hr at room temperature and 5°C 796 I

Sodium chloride 
0.9%

BTc RC 10 to 80 mg No precipitate and 2 to 8% loss in 24 hr at room temperature and 5°C 796 C

Sodium chloride 
0.9%

ONa c ON 200 mg No precipitate and negligible loss in 24 hr at 25°C 797 C

Sodium chloride 
0.9%

b ON 200 mg No precipitate but 10% loss in 1 hr and 43% in 24 hr at 25°C 797 I

Sodium chloride 
0.9%

a 400 mg Precipitate forms immediately or within 1 min 1095 I

Sodium chloride 
0.9%

a 333 mg Precipitate forms after 30 min 1095 I

Sodium chloride 
0.9%

a 100 and 200 mg Remained clear for 10 days 1095 C

Sodium chloride 
0.9%

a 50 mg No diazepam loss in 7 days at 25°C 1098 C

Sodium chloride 
0.9%

b 50 mg Over 40% loss in 1 day and 75% in 7 days at 25°C 1098 I

Sodium chloride 
0.9%

c 50 mg 5% loss in 7 days at 25°C 1098 C

Sodium chloride 
0.9%

b 40 mg 15% diazepam loss in 2 hr and 55% loss in 24 hr at 21°C in dark 1392 I

Sodium chloride 
0.9%

a c 40 mg Little diazepam loss in 24 hr at 21°C in dark 1392 C

Sodium chloride 
0.9%

ONd ON 100 mg Visually compatible with no loss in 24 hr at 21°C 1796 C

Sodium chloride 
0.9%

ONb ON 100 mg Visually compatible but 70% loss due to sorption in 24 hr at 21°C 1796 I

Sodium chloride 
0.9%

BAb BRN 40 mg Visually compatible but 66% loss due to sorption to the PVC container in 
24 hr at 4 and 22°C

2289 I

Sodium chloride 
0.9%

BRNa c BRN 40 mg Visually compatible with 4 to 5% loss in 24 hr at 4 and 22°C 2289 C

a Tested in glass containers.

b Tested in PVC containers.

c Tested in polyethylene containers.

d Tested in glass containers and polypropylene trilayer containers.

Solution Compatibility (Cont.)
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Additive Compatibility

Diazepam

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Bleomycin sulfate BR 20 and 30 units RC 50 and 100 mg NS Physically incompatible 763 I

Dobutamine HCl LI 1 g RC 2.5 g D5W, NS Rapid clouding of solution with yellow 
precipitate within 24 hr at 21°C

812 I

Doxorubicin HCl AD RC Precipitates immediately 524 I

Floxacillin sodium BE 20 g PHX 1 g D5W Haze forms in 7 hr at 30°C and 48 hr at 15°C 1479 I

Fluorouracil RC Precipitates immediately 524 I

Furosemide HO 1 g PHX 1 g D5W Precipitates immediately 1479 I

Levetiracetam UCB D5W, LR, NSa Stable for 4 hr at 15 to 30°C 2833 C

Verapamil HCl KN 80 mg RC 20 mg D5W, NS Physically compatible for 24 hr 764 C

a Tested in PVC containers.

Drugs in Syringe Compatibility

Diazepam

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Buprenorphine HCl Incompatible 4 I

Dimenhydrinate 10 mg/1 mL 5 mg/1 mL Loss of clarity 2569 I

Doxapram HCl RB 400 mg/20 mL 10 mg/2 mL Immediate turbidity and precipitation 1177 I

Glycopyrrolate RB 0.2 mg/1 mL RC 5 mg/1 mL Precipitates immediately 331 I

Glycopyrrolate RB 0.2 mg/1 mL RC 10 mg/2 mL Precipitates immediately 331 I

Glycopyrrolate RB 0.4 mg/2 mL RC 5 mg/1 mL Precipitates immediately 331 I

Heparin sodium 2500 units/1 mL 10 mg/2 mL Turbidity or precipitate forms within 5 min 1053 I

Hydromorphone HCl KN 2, 10, 40 mg/1 mL SX 5 mg/1 mL Diazepam precipitate forms immediately due to aqueous 
dilution

2082 I

Ketorolac trometh-
amine

SY 180 mg/6 mL ES 15 mg/3 mL Visually compatible for 4 hr at 24°C. Increase in absor-
bance occurs immediately, persists for 30 min, and dissi-
pates by 1 hr

1703 ?

Nalbuphine HCl EN 10 mg/1 mL RC 5 mg/1 mL Immediate milky precipitate that persists for 36 hr at 
27°C

762 I

Nalbuphine HCl EN 5 mg/0.5 mL RC 5 mg/1 mL Immediate milky precipitate that clears upon shaking. 
Clear for 36 hr at 27°C

762 ?

Nalbuphine HCl EN 2.5 mg/0.25 mL RC 5 mg/1 mL Immediate milky precipitate that clears upon shaking. 
Clear for 36 hr at 27°C

762 ?

Nalbuphine HCl DU 10 mg/1 mL RC 10 mg/2 mL Physically incompatible 128 I

Nalbuphine HCl DU 20 mg/1 mL RC 10 mg/2 mL Physically incompatible 128 I

Pantoprazole sodium a 4 mg/1 mL 5 mg/1 mL Red precipitate forms immediately 2574 I

Ranitidine HCl GL 50 mg/2 mL RC 10 mg/2 mL Immediate white haze that disappears following vortex 
mixing

978 ?

Ranitidine HCl GL 50 mg/5 mL 10 mg Physically compatible for 4 hr at ambient temperature 
under fluorescent light

1151 C

a Test performed using the formulation WITHOUT edetate disodium.
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Y-Site Injection Compatibility (1:1 Mixture)

Diazepam

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL HOS 5 mg/mL Yellowish-white precipitate forms immediately 2840, 2844 I

Atracurium besylate BW 0.5 mg/mLa ES 5 mg/mL Cloudy solution forms immediately 1337 I

Bivalirudin TMC 5 mg/mLa AB 5 mg/mL Yellowish precipitate forms immediately 2373 I

Cangrelor tetrasodium TMC 1 mg/mLb 5 mg/mL Gross white turbid precipitate forms immediately 3243 I

Ceftaroline fosamil FOR 2.22 mg/mLa b d HOS 5 mg/mL Turbid precipitation forms 2826 I

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa ES 5 mg/mL White turbidity forms immediately 2074 I

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa ES 0.25 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cloxacillin sodium SMX 100 mg/mL SZ 5 mg/mL Large particles form immediately 3245 I

Dexmedetomidine HCl AB 4 mcg/mLb AB 5 mg/mL White turbid precipitate forms immediately 2383 I

Dexmedetomidine HCl HOS, HQS 4 mcg/mLb Stated to be incompatible 2848, 3179 I

Diltiazem HCl MMD 1b and 5 mg/mL ES 5 mg/mL Cloudiness and precipitate form 1807 I

Dobutamine HCl LI 4 mg/mLa b ES 0.2 mg/mLa b Physically compatible for 3 hr 1316 C

Doripenem JJ 5 mg/mLa b HOS 5 mg/mL Gross white turbid precipitate forms 2743 I

Fenoldopam mesylate AB 80 mcg/mLb AB 5 mg/mL Gross white turbidity forms immediately 2467 I

Fentanyl citrate JN 0.025 mg/mLa ES 0.5 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Fluconazole RR 2 mg/mL ES 5 mg/mL Precipitates immediately 1407 I

Foscarnet sodium AST 24 mg/mL ES 5 mg/mL Gas production 1335 I

Heparin sodiumf RI 1000 units/La b d RC 5 mg/mL Immediate haziness and globule formation 322 I

Hetastarch in lactated 
electrolyte

AB 6% AB 5 mg/mL White turbidity forms immediately 2339 I

Hydrocortisone sodium 
succinateg 

UP 100 mg/La b d RC 5 mg/mL Immediate haziness and globule formation 322 I

Hydromorphone HCl KN 2, 10, 40 mg/mL SX 5 mg/mL Turbidity forms immediately and diazepam precipi-
tate develops

1532 I

Hydromorphone HCl AST 0.5 mg/mLa ES 0.5 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Linezolid PHU 2 mg/mL AB 5 mg/mL Turbid precipitate forms immediately 2264 I

Linezolid PHU, HOS 2 mg/mL Stated to be physically incompatible 3183, 3184 I

Meropenem ZEN 1 and 50 mg/mLb RC 5 mg/mL White precipitate forms immediately 1994 I

Meropenem 50 mg/mL SZ 5 mg/mL Precipitates immediately 3538 I

Methadone HCl LI 1 mg/mLa ES 0.5 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Morphine sulfate AST 1 mg/mLa ES 0.5 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Nafcillin sodium WY 33 mg/mLb 5 mg/mL No precipitation 547 C

Oxaliplatin SS 0.5 mg/mLa AB 5 mg/mL Gross white turbidity forms immediately 2566 I

Pancuronium bromide ES 0.05 mg/mLa ES 5 mg/mL Cloudy solution forms immediately 1337 I

Potassium chloride 40 mEq/La b d RC 5 mg/mL Immediate haziness and globule formation 322 I

Propofol ZENh 10 mg/mL ES 5 mg/mL Emulsion broke and oiled out 2066 I

Quinidine gluconate LI 6 mg/mLa b ES 0.2 mg/mLa b Physically compatible for 3 hr 1316 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

ES 5 mg/mL White turbidity forms immediately 2075 I

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

ES 0.25 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Tigecycline ACD, FRK, 
WY

Stated to be incompatible 2915, 3459, 
3460 

I

Tirofiban HCl ME 50 mcg/mLa b ES 5 mg/mL Precipitate forms immediately 2356 I

Vecuronium bromide OR 0.1 mg/mLa ES 5 mg/mL Cloudy solution forms immediately 1337 I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Given over three minutes via a Y-site into the running heparin admixture.

d Tested in Ringer’s injection, lactated.

e Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

f Tested in combination with hydrocortisone sodium succinate (Upjohn) 100 mg/L.

g Tested in combination with heparin sodium (Riker) 1000 units/L.

h Test performed using the formulation WITH edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Additional Compatibility Information
Infusion Solutions
Although the package insert for diazepam contains a caveat 
against dilution of the product before intravenous administra-
tion,1(1/08) interest in the intravenous administration of diluted 
diazepam has been expressed repeatedly in the literature.

Roche indicated that an ampul of diazepam should be diluted 
in no more than 5 mL or, alternatively, all the way to 20 mL to 
avoid precipitation. Between these concentrations, a fine white 
precipitate may occur.379 

Dilution of diazepam in a volume of 25% or more of the diaz-
epam volume is stated to result in the immediate precipitation 
of diazepam. No precipitation was observed if aqueous dilu-
tion was made with a volume of less than 25% of the diazepam 
volume.2082 

Diazepam injection added to sodium chloride 0.9% caused 
the immediate formation of a light yellow to white precipitate. 
The maximum dilution that produced such a precipitate was 
15-fold, representing a mixture of about 0.3 to 0.4 mg/mL. Anal-
ysis of the diazepam injection–sodium chloride 0.9% precipitate 
showed that it was almost entirely diazepam. A precipitate also 
formed in human plasma. A solution composed of all ingredients 
of diazepam injection except diazepam was tried, but dilution 
yielded no precipitate. It was estimated that injection of 5 mg/
min into the tubing of an intravenous infusion of sodium chlo-
ride 0.9% would result in a precipitate unless the solution rate 
exceeded 17 mL/min.381 

It was determined that the precipitate induced by adding 2 
mL of sterile water for injection to 1 mL of diazepam injection  

is only diazepam. The precipitate appeared to be oily and 
adhered to the walls of the container, leaving a clear solution. 
This may explain the reports of the clearing of cloudy solutions 
with time.641 642 

As little as 10 mg of diazepam in 100 mL of dextrose 5% 
resulted in a precipitate. It was also found that an infusion rate 
of over 15 to 20 mL/min was required to prevent precipitation of 
diazepam being injected at a rate of 5 mg/min in running infu-
sions of dextrose 5% and sodium chloride 0.9%.382 

Nevertheless, interest in infusing diazepam has persisted 
because of bioavailability problems associated with intramus-
cular injection121 383 384 638 and a belief in the utility of diazepam 
infusions.386 387 388 389 390 391 392 1099 

Diazepam 10 mg in 250 mL and 5 mg in 50 mL of sodium 
chloride 0.9% resulted in no observable precipitate.385 

A transient cloudiness occurred when 100 mg of diazepam 
was added to 500 mL of Ringer’s injection, lactated. The solu-
tion thereafter remained clear, and the clinical response to the 
diazepam infusion was good.392 

A study was conducted on the compatibility and stability of 
diazepam in a variety of intravenous infusion solutions. Results 
indicate that a visible precipitate is produced in dilutions of 1:1 
to 1:10. Haziness was reported at 1:15, and delayed precipitates 
forming after 6 to 8 hours were seen in some solutions at 1:20. 
Dilutions of 1:40 to 1:100 remained clear for 24 hours. Further, 
the concentration of the 1:40 to 1:100 dilutions was retained for 
24 hours.321 

The equilibrium solubilities of diazepam in water for injec-
tion, sodium chloride 0.9%, dextrose 5%, and Ringer’s injec-
tion, lactated were determined. The equilibrium solubilities were  
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found to be about 0.04 to 0.05 mg/mL in all of the solutions at 
25°C. This finding corroborated the work of others which indi-
cated the solubility to be about 0.05 to 0.06 mg/mL. It was 
concluded that a more conservative 1:100 dilution should be used 
for diazepam infusion to guarantee solubility for 24 hours.643 

The aqueous solubility of diazepam over a pH range of approx-
imately 3 to 8 in phosphate buffer adjusted with hydrochloric 
acid or sodium hydroxide as well as dextrose 5%, sodium chlo-
ride 0.9%, and Ringer’s injection, lactated was determined. In the 
pH range of 4 to 8, which included all 3 infusion solutions, the 
solubility was approximately 0.05 to 0.06 mg/mL at 25°C. Dilu-
tion to at least 0.04 mg/mL was recommended to ensure rapid 
and complete re-solution upon addition to the infusion solution.644 

Various dilutions of diazepam in water for injection and 
sodium chloride 0.9% were tested. The observations are tabu-
lated here:1095 

Diazepam  
Concentration Diluent Observation

10 mg/5 mL W, NS Clear for 1 min but then precipitate forms

10 mg/10 mL W, NS Precipitates immediately

Diazepam  
Concentration Diluent Observation

10 mg/20 mL NS Precipitates immediately

10 mg/25 mL NS Precipitates immediately

10 mg/30 mL NS Clear for 30 min but then precipitate forms

10 mg/50 mL NS Clear for 10 days

10 mg/100 mL NS Clear for 10 days

Order of Mixing
It has been reported that addition of diazepam to dextrose 5% 
and sodium chloride 0.9% to form concentrations of 50 and 200 
mg/L results in an immediate and persistent yellow precipitate. 
However, addition of the diluent to the diazepam injection to 
these same concentrations results initially in a cloudy solution 
which clears before the completion of admixture. It was recom-
mended that admixtures of diazepam be prepared by adding the 
infusion solution to the diazepam injection.647 648 

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Diclofenac Sodium
AHFS 28:08.04.92

Products
Diclofenac is available as 37.5-mg/mL solution of diclofenac 
as the sodium salt in single-use vials.2821  Each mL of solution 
also contains hydroxypropyl-beta-cyclodextrin 333 mg and 
monothioglycerol 5 mg in water for injection with sodium 
hydroxide and/or hydrochloric acid for pH adjustment.2821 

Trade Name(s)
Dyloject

Administration
Diclofenac sodium is administered by intravenous bolus injec-
tion over 15 seconds.2821 

Stability
Diclofenac sodium is a clear, colorless solution.2821  Intact vials 
should be stored at controlled room temperature and protected 
from freezing and light.2821 

DOI: 10.37573/9781585286850.123

© Copyright, September 2015. American Society of Health- 
System Pharmacists, Inc.
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Digoxin
AHFS 24:04.08

Products
Digoxin is available in 1- and 2-mL ampuls and vials containing 
0.25 mg/mL in propylene glycol 40% and alcohol 10%, along 
with sodium phosphate 0.17% and citric acid 0.08%.1(6/06) 

Digoxin pediatric injection is available in 1-mL ampuls 
containing 0.1 mg/mL in propylene glycol 40% and alcohol 10%, 
along with sodium phosphate 0.17% and citric acid 0.08%.1(6/06) 

pH
From 6.8 to 7.2.1(6/06) 

Osmolality
The osmolality of digoxin pediatric injection (Burroughs Well-
come) was determined to be 9105 mOsm/kg by freezing-point 
depression and 5885 mOsm/kg by vapor pressure.1071 

Trade Name(s)
Lanoxin

Administration
Digoxin is administered by direct intravenous injection slowly 
over a minimum of 5 minutes or longer given undiluted or 
diluted with a fourfold or greater volume of sterile water for 
injection, dextrose 5%, or sodium chloride 0.9%. If a tuberculin 
syringe is used for very small doses, the possibility of inadver-
tent overdosage exists. Following intravenous administration, 
the syringe should not be flushed with parenteral solution.1(6/06) 4  
Deep intramuscular injection of not more than 2 mL at a single 
site followed by massage has been performed. However, it is 
painful and causes severe local irritation.4 

Stability
Intact containers of digoxin should be stored at controlled room 
temperature and protected from light.1(6/06) 

pH Effects
Digoxin is hydrolyzed in acidic solutions with a pH less than 3. At 
pH 5 to 8, however, digoxin is not hydrolyzed in aqueous solu-
tions.798 799 800 801 

Plasticizer Leaching
Digoxin (Elkins-Sinn) 0.04 mg/mL in dextrose 5% did not leach 
diethylhexyl phthalate (DEHP) plasticizer from 50-mL polyvinyl 
chloride (PVC) bags in 24 hours at 24°C.1683 

Filtration
Digoxin (Burroughs Wellcome) 1 mg/L in dextrose 5%, sodium 
chloride 0.9%, and Ringer’s injection, lactated filtered over 
12 hours through a 5-μm stainless steel depth filter (Argyle 
Filter Connector), a 0.22-μm cellulose ester membrane filter 
(Ivex-2 Filter Set), and a 0.22-μm polycarbonate membrane 
filter (In-Sure Filter Set), showed no significant reduction due to 
binding to the filters.320 

In another evaluation, digoxin (Burroughs Wellcome) 3 mg/L 
in dextrose 5% and sodium chloride 0.9% did not display signif-
icant sorption to a 0.45-μm cellulose membrane filter (Abbott 
S-A-I-F) during an 8-hour simulated infusion.567 

Digoxin (Wellcome) 1 mcg/mL in dextrose 5% and sodium 
chloride 0.9% was delivered over 8 hours through 4 kinds of 
0.2-μm membrane filters varying in size and composition. In 
the first 20 minutes, digoxin concentration losses were 10 to 
23% through the Sterifix filter and 24 to 32% through the Pall 
ELD-96LL filter. However, losses of 63 to 73% occurred in the 
first 20 minutes with the Ivex-HP and Pall FAE-020LL filters. 
Subsequent digoxin levels returned to the original concentra-
tion when the binding sites became saturated.1399 
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Compatibility Information
Solution Compatibility

Digoxin

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% AB BW 2.5 mg Physically compatible with no loss of digoxin in 48 hr at 4 and 23°C 778 C

Dextrose 5% in sodium 
chloride 0.45%a 

AB BW 2.5 mg Physically compatible with no loss of digoxin in 6-hr study period at 23°C 778 C

Ringer’s injection, lactated AB BW 2.5 mg Physically compatible with no loss of digoxin in 6-hr study period at 23°C 778 C

Sodium chloride 0.45% ES 125 mg Physically compatible with no loss of digoxin in 4 hr at 22°C 1419 C

Sodium chloride 0.9% AB BW 2.5 mg Physically compatible with no loss of digoxin in 48 hr at 4 and 23°C 778 C

a Tested in combination with potassium chloride 20 mEq/L.
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Additive Compatibility

Digoxin

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Dobutamine HCl LI 1 g BW 4 mg D5W, NS Slightly pink in 24 hr at 25°C 789 I

Floxacillin sodium BE 20 g BW 25 mg NS Physically compatible for 72 hr at 15 and 30°C 1479 C

Furosemide HO 1 g BW 25 mg NS Physically compatible for 72 hr at 15 and 30°C 1479 C

Lidocaine HCl AST 2 g ES 1 mg D5W, LR, NS Physically compatible for 24 hr at 25°C 775 C

Ranitidine HCl GL 50 mg and 2 g 2.5 mg D5W Physically compatible. Ranitidine stable for 24 hr 
at 25°C. Digoxin not tested

1515 C

Verapamil HCl KN 80 mg BW 2 mg D5W, NS Physically compatible for 48 hr 739 C

Drugs in Syringe Compatibility

Digoxin

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Dimenhydrinate 10 mg/1 mL 0.05 mg/1 mL Clear solution 2569 C

Doxapram HCl RB 400 mg/20 mL 0.25 mg/1 mL 10% doxapram loss in 9 hr and 17% in 24 hr 1177 I

Heparin sodium 2500 units/1 mL 0.25 mg/1 mL Physically compatible for at least 5 min 1053 C

Milrinone lactate WI 3.5 mg/3.5 mL BW 0.5 mg/2 mL Brought to 10-mL total volume with D5W. Physically 
compatible with no loss of either drug in 4 hr at 23°C

1191 C

Pantoprazole sodium a 4 mg/1 mL 0.05 mg/1 mL Precipitates within 4 hr 2574 I

a Test performed using the formulation without edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Digoxin

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amiodarone HCl WY 6 mg/mLa ES 0.25 mg/mL Immediate opaque white turbidity 2352 I

Anidulafungin VIC 0.5 mg/mLa GW 0.25 mg/mL Physically compatible for 4 hr at 23°C 2617 C

Bivalirudin TMC 5 mg/mLa GW 0.25 mg/mL Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetrasodium TMC 1 mg/mLb 0.25 mg/mL Physically compatible for 4 hr 3243 C

Ceftaroline fosamil FOR 2.22 mg/mLd BA 0.25 mg/mL Physically compatible for 4 hr at 23°C 2826 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLc i SZ 0.25 mg/mL Physically compatible for 2 hr 3262 C

Ciprofloxacin MI 2 mg/mLc ES 0.25 mg/mL Visually compatible for 24 hr at 24°C 1655 C

Ciprofloxacin BAY 2 mg/mLb BW 0.25 mg/mL Visually compatible with no ciprofloxacin loss in 
15 min. Digoxin not tested

1934 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa ES 0.25 mg/mL Physically compatible for 4 hr at 23°C 2074 C

Cloxacillin sodium SMX 100 mg/mL SZ 0.05 mg/mL Physically compatible for up to 4 hr at room 
temperature

3245 C

Dexmedetomidine HCl AB 4 mcg/mLb ES 0.25 mg/mL Physically compatible for 4 hr at 23°C 2383 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Diltiazem HCl MMD 1b  and 5 mg/mL ES 0.5 mg/mL Visually compatible 1807 C

Doripenem JJ 5 mg/mLa b BA 0.25 mg/mL Physically compatible for 4 hr at 23°C 2743 C

Famotidine MSD 0.2 mg/mLa ES 0.25 mg/mL Physically compatible for 14 hr 1196 C

Fenoldopam mesylate AB 80 mcg/mLb ES 0.25 mg/mL Physically compatible for 4 hr at 23°C 2467 C

Fluconazole RR 2 mg/mL BW 0.25 mg/mL Gas production 1407 I

Foscarnet sodium AST 24 mg/mL WY 0.25 mg/mL Gas production 1335 I

Heparin sodiumf RI 1000 units/Ld BW 0.25 mg/mL Physically compatible for 4 hr at room tempera-
ture

322 C

Hetastarch in lactated 
electrolyte

AB 6% ES 0.25 mg/mL Physically compatible for 4 hr at 23°C 2339 C

Hydrocortisone sodium 
succinateg 

UP 100 mg/Ld BW 0.25 mg/mL Physically compatible for 4 hr at room tempera-
ture

322 C

Insulin, regular LI 1 unit/mLb ES 0.005 mg/mLb Physically compatible for 3 hr 1316 C

Insulin, regular LI 1 unit/mLa ES 0.005 mg/mLa Slight haze in 1 hr 1316 I

Isavuconazonium 
sulfate

ASP 1.5 mg/mLc SZ 0.25 mg/mL Physically compatible for 2 hr 3263 C

Linezolid PHU 2 mg/mL ES 0.25 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Meperidine HCl AB 10 mg/mL BW 0.25 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Meropenem ZEN 1 and 50 mg/mLb BW 0.25 mg/mL Visually compatible for 4 hr at room temperature 1994 C

Meropenem 50 mg/mL SZ 0.25 mg/mL Physically compatible for 4 hr at room tempera-
ture

3538 C

Meropenem–vabor-
bactam

TMC 8 mg/mLb j SZ 0.25 mg/mL Physically compatible for 3 hr at 20 to 25°C 3380 C

Midazolam HCl RC 1 mg/mLa BW 0.1 mg/mL Visually compatible for 24 hr at 23°C 1847 C

Milrinone lactate WI 200 mcg/mLa BW 0.25 mg/mL Physically compatible with no loss of either drug 
in 4 hr at 23°C

1191 C

Morphine sulfate AB 1 mg/mL BW 0.25 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Nesiritide SCI 50 mcg/mLa b 0.25 mg/mL Physically compatible for 4 hr 2625 C

Plazomicin sulfate ACH 24 mg/mLc WW 0.25 mg/mL Physically compatible for 1 hr at 20 to 25°C 3432 C

Potassium chloride 40 mEq/Ld BW 0.25 mg/mL Physically compatible for 4 hr at room tempera-
ture

322 C

Quinupristin–dalfo-
pristin

2 mg/mLa h 0.25 mg/mL Reported to be incompatible 3230 I

Remifentanil HCl GW 0.025 and  
0.25 mg/mLb 

ES 0.25 mg/mL Physically compatible for 4 hr at 23°C 2075 C

Tacrolimus FUJ 1 mg/mLb WY 0.25 mg/mL Visually compatible for 24 hr at 25°C 1630 C

Tedizolid phosphate CUB 0.8 mg/mLb SZ 0.25 mg/mL Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLd BA 0.25 mg/mL Visible turbidity formed 2830 I

TNA #73e BW 12.5 mcg/mLc Visually compatible for 4 hr 1009 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)



ASHP INJECTABLE DRUG INFORMATION DIGOxIN 499

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

TNA #218 to #226e ES, WY 0.25 mg/mL Visually compatible for 4 hr at 23°C 2215 C

TPN #212 to #215e BW 0.25 mg/mL Physically compatible for 4 hr at 23°C 2109 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Tested in dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

e Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

f Tested in combination with hydrocortisone sodium succinate (Upjohn) 100 mg/L.

g Tested in combination with heparin sodium (Riker) 1000 units/L.

h Quinupristin and dalfopristin components combined.

i Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

j Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

Selected Revisions June 1, 2019. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Diltiazem Hydrochloride
AHFS 24:28.92

Products
Diltiazem hydrochloride is available as a 5-mg/mL solution in 
5-mL (25-mg), 10-mL (50-mg), and 25-mL (125-mg) single-use 
vials.2875 Also present in each mL of solution are citric acid 
hydrous 0.75 mg, sodium citrate dihydrate 0.65 mg, sorbitol 
solution 71.4 mg, and water for injection.2875 Sodium hydroxide 
or hydrochloric acid is used to adjust the pH.2875 

Diltiazem hydrochloride also is available as a lyophilized 
powder in 100-mg single-use ADD-Vantage vials.2876 Each 
ADD-Vantage vial also contains mannitol base 75 mg.2876 
ADD-Vantage vials of diltiazem hydrochloride should be 
prepared with 100 mL of dextrose 5% or sodium chloride 0.9% 
in ADD-Vantage diluent bags.2876 

pH
From 3.7 to 4.1.2875 

Administration
Diltiazem hydrochloride in single-use vials is administered by 
direct intravenous injection over 2 minutes and by continuous 
intravenous infusion after dilution.2875 

Following reconstitution using ADD-Vantage diluent bags, 
ADD-Vantage vials are intended for continuous intravenous 
infusion and should not be used for direct intravenous injec-
tion.2876 

Stability
Intact vials of the liquid injection should be stored under refrig-
eration and protected from freezing.2875 Diltiazem hydrochlo-
ride may be stored for up to 1 month at room temperature but 
should then be destroyed.2875 

Intact ADD-Vantage vials of diltiazem hydrochloride should 
be stored at controlled room temperature and protected from 
freezing.2876 Reconstituted ADD-Vantage diltiazem hydrochlo-
ride injection is stable for 24 hours at controlled room tempera-
ture or under refrigeration.2876 

pH Effects
An increased rate of diltiazem hydrochloride hydrolysis occurs 
with increasing pH. Hydrolysis was lowest at pH 5 and 6 but 
increased substantially at pH 7 and 8. Diltiazem hydrochloride 
100 mcg/mL in sodium chloride 0.9% with a pH between 5 and 
6 exhibited no loss in 24 hours. Buffered to pH 7, losses of 3 to 
4% in 24 hours were found.1915 

Light Effects
Diltiazem hydrochloride reconstituted with distilled water to 
a concentration of 10 mg/mL was exposed to UVA-UVB radia-
tion with a solar simulator for 28 hours. Only 5.6% degradation 
occurred under this intense light exposure. The drug maintained 
adequate stability and light protection was not required.2432 

Freezing Solutions
Diltiazem hydrochloride (Baxter) 1 mg/mL in dextrose 5% was 
stored in polyolefin bags and frozen at −20°C.2874 The solution 
was physically stable and demonstrated less than 3% loss after 
30 days of storage followed by warming to room tempera-
ture.2874 

Sorption
A pH-dependent loss of diltiazem hydrochloride occurs due 
to sorption to polyvinyl chloride (PVC) containers and admin-
istration sets. Diltiazem hydrochloride 100 mcg/mL in sodium 
chloride 0.9% buffered to neutrality exhibits a loss of 11% in 
24 hours in PVC containers but only 3 to 4% in glass and poly-
propylene containers. Similar results were found with PVC 
administration sets. Buffered to pH 8, diltiazem hydrochloride 
concentration was initially reduced to about 83% when deliv-
ered at 0.52 mL/min through a 100-cm PVC administration set. 
At pH 6 and 7, initial losses were much less, about 1 and 5%, 
respectively. Delivered diltiazem hydrochloride returned to full 
concentration in less than 1 hour at pH 6 and 7 but at pH 8 was 
only about 93% in 2 hours.1915 

Diltiazem hydrochloride 0.05 mg/mL in dextrose 5% and 
sodium chloride 0.9% packaged in PVC, polyethylene, and glass 
containers exhibited little or no loss due to sorption to any of 
the container types when stored at 4 and 22°C for 24 hours 
protected from light.2289 

Diltiazem hydrochloride (Synthelabo) 1 g/L in dextrose 5% 
and in sodium chloride 0.9% was evaluated for loss due to 
sorption to a variety of polymer container types compared to 
glass containers. No significant loss due to sorption was found 
at 21°C after 48 hours of contact time to PVC and polyeth-
ylene containers and 24 hours of contact time to polyamide 
containers.274 

Similarly, no significant loss of diltiazem hydrochloride 
occurred from 1-g/L solutions in dextrose 5% and in sodium chlo-
ride 0.9% in cellulose propionate (Abbott), butadiene styrene 
(B. Braun), and metacrylate butadiene styrene (Avon) burettes 
for 24 hours at 21°C and when delivered over 5 hours through 
PVC (Abbott and Baxter), PVC/polyethylene double polymer 
(Abbott), and polybutadiene (Avon) administration tubing.274 

Filtration
Cellulose ester filters (B. Braun and Millipore) were found to 
result in a temporary reduction in the concentration of deliv-
ered diltiazem hydrochloride from a 1-g/L solution in sodium 
chloride 0.9%. The concentration of delivered diltiazem hydro-
chloride returned to near 100% after about 1 to 2 hours of 
infusion through the filter. No reduction in delivered concen-
tration was found if dextrose 5% was used as the vehicle. No 
loss occurred in either infusion solution with polyamide (Pall) 
filters.274 
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Compatibility Information
Solution Compatibility

Diltiazem HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% d 1 g Compatible and stable for 24 hr at room and refrigeration temperatures 2875 C

Dextrose 5% e HOS 1 g Compatible and stable for 24 hr at room and refrigeration temperatures 2876 C

Dextrose 5% BAa GO 50 mg Visually compatible. 4% loss in 24 hr at 22°C and little loss at 4°C 2289 C

Dextrose 5% BRNb GO 50 mg Visually compatible. Little loss in 24 hr at 4 and 22°C 2289 C

Dextrose 5% SYO 1 g No loss occurred in 48 hr at 21°C 274 C

Dextrose 5% GRIa BED 1 g Physically compatible. No loss in 90 days at 25 and 5°C 2750 C

Dextrose 5% BRNc BA 1 g Physically compatible with <1% loss in 30 days under refrigeration and at 
room temperature

2874 C

Dextrose 5% in sodium 
chloride 0.45%

d 1 g Compatible and stable for 24 hr at room and refrigeration temperatures 2875 C

Sodium chloride 0.9% d 1 g Compatible and stable for 24 hr at room and refrigeration temperatures 2875 C

Sodium chloride 0.9% e HOS 1 g Compatible and stable for 24 hr at room and refrigeration temperatures 2876 C

Sodium chloride 0.9% BAa GO 50 mg Visually compatible. 4% loss in 24 hr at 22°C and little or no loss at 4°C 2289 C

Sodium chloride 0.9% BRNb GO 50 mg Visually compatible. Little loss in 24 hr at 4 and 22°C 2289 C

Sodium chloride 0.9% SYO 1 g No loss occurred in 48 hr at 21°C 274 C

Sodium chloride 0.9% GRIa BED 1 g Physically compatible. No loss in 90 days at 25 and 5°C 2750 C

a Tested in PVC containers.

b Tested in polyethylene and glass containers.

c Tested in polyolefin containers.

d Tested in glass and PVC containers.

e Tested in the ADD-Vantage system.

Y-Site Injection Compatibility (1:1 Mixture)

Diltiazem HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetazolamide 
sodium

LE 100 mg/mL MMD 5 mg/mL Precipitate forms 1807 I

Acetazolamide 
sodium

LE 100 mg/mL MMD 1 mg/mLb Visually compatible 1807 C

Acyclovir sodium BW 5a and 7b mg/mL MMD 5 mg/mL Cloudiness and precipitate form 1807 I

Acyclovir sodium BW 5a and 7b mg/mL MMD 1 mg/mLb Visually compatible 1807 C

Albumin human AR, AT 5 and 25% MMD 5 mg/mL Visually compatible 1807 C

Amikacin sulfate BR 5b and 250 mg/mL MMD 5 mg/mL Visually compatible 1807 C

Aminophylline AMR 25 mg/mLb MMD 5 mg/mL Cloudiness forms 1807 I

Aminophylline AMR 25 mg/mLb MMD 1 mg/mLb Visually compatible 1807 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Aminophylline AMR 2 mg/mLa b MMD 5 mg/mL Visually compatible 1807 C

Amphotericin B SQ 0.1 mg/mLa MMD 5 mg/mL Visually compatible 1807 C

Ampicillin sodium WY 100 mg/mLb MMD 5 mg/mL Cloudiness forms 1807 I

Ampicillin sodium WY 100 mg/mLb MMD 1 mg/mLb Visually compatible 1807 C

Ampicillin sodium WY 10 and 20 mg/mLb MMD 5 mg/mL Visually compatible 1807 C

Ampicillin sodium–
sulbactam sodium

RR 45 mg/mLb g MMD 5 mg/mL Cloudiness forms 1807 I

Ampicillin sodium–
sulbactam sodium

RR 45 mg/mLb g MMD 1 mg/mLb Visually compatible 1807 C

Ampicillin sodium–
sulbactam sodium

RR 2 and 15 mg/mLb g MMD 5 mg/mL Visually compatible 1807 C

Argatroban GSK 1 mg/mLb BV 5 mg/mL Visually compatible for 24 hr at 
23°C

2391 C

Argatroban SZ 1 mg/mL AKN 1 mg/mLa Physically compatible for up to 5 hr 
at 19 to 24°C in ambient light and 
28 to 40% relative humidity

3192 C

Aztreonam SQ 20 and 333 mg/mLb MMD 5 mg/mL Visually compatible 1807 C

Aztreonam SQ 333 mg/mLb MMD 1 mg/mLb Visually compatible 1807 C

Bivalirudin TMC 5 mg/mLa BA 5 mg/mL Physically compatible for 4 hr at 
23°C

2373 C

Bivalirudin TMC 5 mg/mLa b BV 5 mg/mL Visually compatible for 6 hr at 23°C 2680 C

Bumetanide RC 0.25 mg/mL MMD 1b and 5 mg/mL Visually compatible 1807 C

Cangrelor tetraso-
dium

TMC 1 mg/mLb 5 mg/mL Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.7 mg/mLb HOS 5 mg/mL Physically compatible for 4 hr at 
room temperature

2758 C

Cefazolin sodium LI 20 and 200 mg/mLb MMD 5 mg/mL Visually compatible 1807 C

Cefazolin sodium LI 200 mg/mLb MMD 1 mg/mLb Visually compatible 1807 C

Cefotaxime sodium HO 10 and 180 mg/mLb MMD 5 mg/mL Visually compatible 1807 C

Cefotaxime sodium HO 180 mg/mLb MMD 1 mg/mLb Visually compatible 1807 C

Cefotetan disodium STU 10 and 200 mg/mLb MMD 5 mg/mL Visually compatible 1807 C

Cefotetan disodium STU 200 mg/mLb MMD 1 mg/mLb Visually compatible 1807 C

Cefoxitin sodium MSD 10 and 200 mg/mLb MMD 5 mg/mL Visually compatible 1807 C

Cefoxitin sodium MSD 200 mg/mLb MMD 1 mg/mLb Visually compatible 1807 C

Ceftaroline fosamil FOR 2.22 mg/mLa b f HOS 5 mg/mL Physically compatible for 4 hr at 
23°C

2826 C

Ceftazidime GL 10 and 170 mg/mLb MMD 5 mg/mL Visually compatible 1807 C

Ceftazidime GL 170 mg/mLb MMD 1 mg/mLb Visually compatible 1807 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLc k WW 5 mg/mL Physically compatible for 2 hr 3262 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ceftriaxone sodium RC 40 mg/mLb MMD 5 mg/mL Visually compatible 1807 C

Cefuroxime sodium LI 15 and 100 mg/mLb MMD 5 mg/mL Visually compatible 1807 C

Cefuroxime sodium LI 100 mg/mLb MMD 1 mg/mLb Visually compatible 1807 C

Ciprofloxacin MI 2 and 10 mg/mLb MMD 5 mg/mL Visually compatible 1807 C

Cisatracurium 
besylate

AB 1 mg/mLb BA 1 mg/mLb Physically compatible for 1 hr at 
23°C

3157 C

Clindamycin phos-
phate

UP 12b and 150 mg/mL MMD 5 mg/mL Visually compatible 1807 C

Dexmedetomidine 
HCl

AB 4 mcg/mLb BA 5 mg/mL Physically compatible for 4 hr at 
23°C

2383 C

Diazepam ES 5 mg/mL MMD 1b and 5 mg/mL Cloudiness and precipitate form 1807 I

Digoxin ES 0.5 mg/mL MMD 1b and 5 mg/mL Visually compatible 1807 C

Dobutamine HCl LI 2 mg/mLa MMD 1 mg/mLa Visually compatible for 24 hr at 
25°C

1530 C

Dobutamine HCl LI 1 mg/mLc MMD 5 mg/mL Visually compatible 1807 C

Dobutamine HCl LI 4 mg/mLa MMD 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Dopamine HCl AB 1.6 mg/mLa MMD 1 mg/mLa Visually compatible for 24 hr at 
25°C

1530 C

Dopamine HCl AB, SO 0.8 mg/mLc MMD 5 mg/mL Visually compatible 1807 C

Dopamine HCl AB 3.2 mg/mLa MMD 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Doripenem JJ 5 mg/mLa b BED 5 mg/mL Physically compatible for 4 hr at 
23°C

2743 C

Doxycycline hyclate RR 1 and 10 mg/mLb MMD 5 mg/mL Visually compatible 1807 C

Epinephrine HCl PD 0.004 and 0.05 mg/mLb MMD 5 mg/mL Visually compatible 1807 C

Epinephrine HCl PD 0.05 mg/mLb MMD 1 mg/mLb Visually compatible 1807 C

Epinephrine HCl AB 0.02 mg/mLa MMD 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Eravacycline dihydro-
chloride

TET 0.6 mg/mLb AKN 5 mg/mL Physically compatible for 2 hr at 
room temperature

3532 C

Erythromycin lacto-
bionate

ES 5 and 50 mg/mLb MMD 5 mg/mL Visually compatible 1807 C

Esmolol HCl DU 10 mg/mLa MMD 1 mg/mLa Visually compatible for 24 hr at 
25°C

1530 C

Fenoldopam mesylate AB 80 mcg/mLb BA 5 mg/mL Physically compatible for 4 hr at 
23°C

2467 C

Fentanyl citrate ES 0.05 mg/mL MMD 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Fluconazole RR 2 mg/mL MMD 5 mg/mL Visually compatible 1807 C

Furosemide AMR 10 mg/mL MMD 1b and 5 mg/mL Heavy precipitate forms 1807 I

Furosemide AMR 10 mg/mL MMD 1 mg/mLa Precipitate forms immediately 2062 I

Gentamicin sulfate SC 2.4b and 40 mg/mL MMD 1b and 5 mg/mL Visually compatible 1807 C

Heparin sodium LY 20,000 units/mL MMD 5 mg/mL Precipitate forms 1807 I

Heparin sodium LY 20,000 units/mL MMD 1 mg/mLb Visually compatible 1807 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)



504 Diltiazem HyDrocHloriDe aSHP iNJectaBle DrUG iNFormatioN

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Heparin sodium SCN 5000 and 10,000 units/
mL

MMD 1b and 5 mg/mL Visually compatible 1807 C

Heparin sodium LY, SCN 80 units/mLc MMD 5 mg/mL Visually compatible 1807 C

Heparin sodium ES 100 units/mLa MMD 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Hetastarch in lactated 
electrolyte

AB 6% BA 5 mg/mL Physically compatible for 4 hr at 
23°C

2339 C

Hetastarch in sodium 
chloride 0.9%

DU 6% MMD 5 mg/mL Visually compatible 1807 C

Hydrocortisone 
sodium succinate

UP 50 and 125 mg/mL MMD 5 mg/mL Precipitate forms but clears with 
swirling

1807 ?

Hydrocortisone 
sodium succinate

UP 50 and 125 mg/mL MMD 1 mg/mLb Visually compatible 1807 C

Hydrocortisone 
sodium succinate

UP 1b and 2a mg/mL MMD 5 mg/mL Visually compatible 1807 C

Hydromorphone HCl KN 1 mg/mL MMD 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Imipenem–cilastatin 
sodium

MSD 5 mg/mLc i MMD 5 mg/mL Visually compatible 1807 C

Insulin, regular 100 units/mL BED Physically incompatible 2875 I

Isavuconazonium 
sulfate

ASP 1.5 mg/mLc AKN 5 mg/mL Physically compatible for 2 hr 3263 C

Labetalol HCl AH 2 mg/mLa MMD 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Letermovir ME Physically incompatible 3398 I

Lidocaine HCl AST 8 mg/mLa MMD 1 mg/mLa Visually compatible for 24 hr at 
25°C

1530 C

Lidocaine HCl AB 10 mg/mLb MMD 1b and 5 mg/mL Visually compatible 1807 C

Lidocaine HCl AB, SCN 4 and 8 mg/mLa MMD 5 mg/mL Visually compatible 1807 C

Lorazepam WY 4 mg/mL MMD 5 mg/mL Visually compatible 1807 C

Lorazepam WY 2 mg/mLb MMD 1 mg/mLb Visually compatible 1807 C

Lorazepam WY 0.5 mg/mLa MMD 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Meperidine HCl WY 100 mg/mL MMD 1b and 5 mg/mL Visually compatible 1807 C

Meperidine HCl WY 10 mg/mLb MMD 5 mg/mL Visually compatible 1807 C

Meropenem–vabor-
bactam

TMC 8 mg/mLb j AKN 5 mg/mL Physically compatible for 3 hr at 20 
to 25°C

3380 C

Methylprednisolone 
sodium succinate

UP 2.5a , 20b , 62.5 mg/mL MMD 1 mg/mLb Visually compatible 1807 C

Methylprednisolone 
sodium succinate

UP 2.5 mg/mLa MMD 5 mg/mL Cloudiness forms 1807 I

Methylprednisolone 
sodium succinate

UP 20 mg/mLb MMD 5 mg/mL Precipitate forms 1807 I

Methylprednisolone 
sodium succinate

UP 62.5 mg/mL MMD 5 mg/mL Cloudiness forms but clears with 
swirling

1807 ?

Metoclopramide HCl RB 5 mg/mL MMD 1b and 5 mg/mL Visually compatible 1807 C

Metoclopramide HCl RB 0.2 mg/mLb MMD 5 mg/mL Visually compatible 1807 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Metoprolol tartrate BED 1 mg/mL NVP 1 mg/mLa Visually compatible for 24 hr at 
19°C

2795 C

Metronidazole SE 5 mg/mL MMD 5 mg/mL Visually compatible 1807 C

Micafungin sodium ASP 1.5 mg/mLb BA 5 mg/mL Gross precipitate forms immedi-
ately

2683 I

Midazolam HCl RC 2 mg/mLa MMD 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Milrinone lactate SW 0.2 mg/mLa MMD 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Milrinone lactate SW 0.4 mg/mLa MMD 1 mg/mLa Visually compatible with little loss 
of either drug in 4 hr at 23°C

2214 C

Morphine sulfate SCN 15 mg/mL MMD 1b and 5 mg/mL Visually compatible 1807 C

Morphine sulfate SCN 0.4 mg/mLb MMD 5 mg/mL Visually compatible 1807 C

Morphine sulfate SCN 2 mg/mLa MMD 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Multivitamins d MMD 5 mg/mL Visually compatible 1807 C

Nafcillin sodium WY 10 mg/mLb MMD 5 mg/mL Cloudiness forms and persists 1807 I

Nafcillin sodium WY 200 mg/mLb MMD 5 mg/mL Cloudiness forms but clears with 
swirling

1807 ?

Nafcillin sodium WY 10 and 200 mg/mLb MMD 1 mg/mLb Visually compatible 1807 C

Nesiritide SCI 50 mcg/mLa b 5 mg/mL Physically compatible for 4 hr 2625 C

Nicardipine HCl WY 1 mg/mLa MMD 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Nitroglycerin DU 0.032 mg/mLa MMD 1 mg/mLa Visually compatible for 24 hr at 
25°C

1530 C

Nitroglycerin DU 400 mcg/mLb MMD 1b and 5 mg/mL Visually compatible 1807 C

Nitroglycerin DU 400 mcg/mLa MMD 5 mg/mL Visually compatible 1807 C

Nitroglycerin AB 0.4 mg/mLa MMD 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Norepinephrine bitar-
trate

WI 0.12 mg/mLa MMD 1 mg/mLa Visually compatible for 24 hr at 
25°C

1530 C

Norepinephrine bitar-
trate

AB 0.128 mg/mLa MMD 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Oxacillin sodium 100 mg/mLb MMD 1b and 5 mg/mL Visually compatible 1807 C

Oxacillin sodium 10 mg/mLb MMD 5 mg/mL Visually compatible 1807 C

Penicillin G potassium RR 1 million units/mL MMD 1b and 5 mg/mL Visually compatible 1807 C

Penicillin G potassium RR 100,000 units/mLb MMD 5 mg/mL Visually compatible 1807 C

Pentamidine isethi-
onate

LY 6 and 30 mg/mLa MMD 5 mg/mL Visually compatible 1807 C

Phenytoin sodium PD 50 mg/mL MMD 1 mg/mLb Precipitate forms 1807 I

Plazomicin sulfate ACH 24 mg/mLc AKN 5 mg/mL Physically compatible for 1 hr at 20 
to 25°C

3432 C

Potassium chloride LY 0.08a and 2 mEq/mL MMD 5 mg/mL Visually compatible 1807 C

Potassium phosphates AMR 0.015 mmol/mL MMD 5 mg/mL Visually compatible 1807 C

Procainamide HCl ES 500 mg/mL MMD 5 mg/mL Cloudiness forms but clears within 
2 min

1807 ?

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)



506 Diltiazem HyDrocHloriDe aSHP iNJectaBle DrUG iNFormatioN

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Procainamide HCl ES 50 mg/mLa MMD 1 mg/mLb Visually compatible 1807 C

Procainamide HCl ES 2 mg/mLa MMD 5 mg/mL Visually compatible 1807 C

Ranitidine HCl GL 25 mg/mL MMD 1b and 5 mg/mL Visually compatible 1807 C

Ranitidine HCl GL 0.5e and 1b mg/mL MMD 5 mg/mL Visually compatible 1807 C

Ranitidine HCl GL 1 mg/mLa MMD 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Rifampin MMD 6 mg/mLb MMD 1b and 5 mg/mL Precipitate forms 1807 I

Sodium bicarbonate LY 1 mEq/mL MMD 5 mg/mL Precipitate forms 1807 I

Sodium bicarbonate LY 1 mEq/mL MMD 1 mg/mLb Visually compatible 1807 C

Sodium bicarbonate AMR 0.05 mEq/mLa MMD 5 mg/mL Visually compatible 1807 C

Sodium nitroprusside AB 0.2 mg/mLa MMD 5 mg/mL Visually compatible 1807 C

Tedizolid phosphate CUB 0.8 mg/mLb AKN 5 mg/mL Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLa b f BED 5 mg/mL Physically compatible for 2 hr 2830 C

Theophylline AB 0.8 mg/mLa MMD 5 mg/mL Visually compatible 1807 C

Tobramycin sulfate LI 2.4b and 40 mg/mL MMD 5 mg/mL Visually compatible 1807 C

Trimethoprim–sulfa-
methoxazole

BW, RC 0.21 and 0.63 mg/mLa h MMD 5 mg/mL Visually compatible 1807 C

Vancomycin HCl LI 5 and 50 mg/mLb MMD 5 mg/mL Visually compatible 1807 C

Vasopressin AMR 2 and 4 units/mLb NVP 1 mg/mLb Physically compatible with vaso-
pressin pushed through a Y-site 
over 5 sec

2478 C

Vecuronium bromide OR 1 mg/mL MMD 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Concentration not specified.

e Tested in sodium chloride 0.45%.

f Tested in Ringer’s injection, lactated.

g Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

h Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

i Not specified whether concentration refers to single component or combined components.

j Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

k Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

Selected Revisions May 1, 2020. © Copyright, October 1994. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Dimenhydrinate
AHFS 56:22.08

Products
Dimenhydrinate is available in 1-mL and 10-mL vials containing 
dimenhydrinate 50 mg/mL in propylene glycol 50% and water. 
Sodium hydroxide and/or hydrochloric acid may be used to 
adjust the pH and benzyl alcohol is present in multiple-dose 
vials as a preservative. Dimenhydrinate contains 53 to 55.5% of 
diphenhydramine and 44 to 47% of 8-chlorotheophylline.1(6/06) 4 

pH
From 6.4 to 7.2.1(6/06) 4 

Administration
Dimenhydrinate is administered by intramuscular injection or by 
intravenous injection over 2 minutes after dilution with 10 mL of 
sodium chloride 0.9%.1(6/06) 4 

Stability
Intact containers should be stored at controlled room tempera-
ture and protected from freezing.1(6/06) 4 

pH Effects
A test of dimenhydrinate solutions at pH 2 to 10 showed no 
separation or precipitation at pH 5.4 to 8.6 on extended room 
temperature storage. Below pH 5.4, a white powdery precipi-
tate of 8-chlorotheophylline formed within 24 hours. Above pH 
8.6, an oily liquid separated within 30 minutes.279 

Compatibility Information
Solution Compatibility

Dimenhydrinate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in half-strength Ringer’s  
injection

AB SE 50 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection AB SE 50 mg Physically compatible 3 C

Dextrose 5% in half-strength Ringer’s injection, 
lactated

AB SE 50 mg Physically compatible 3 C

Dextrose 2.5% in Ringer’s injection, lactated AB SE 50 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection, lactated AB SE 50 mg Physically compatible 3 C

Dextrose 10% in Ringer’s injection, lactated AB SE 50 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.45% AB SE 50 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.9% AB SE 50 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.225% AB SE 50 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.45% AB SE 50 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% AB SE 50 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% SE 50 mg Physically compatible 74 C

Dextrose 10% in sodium chloride 0.9% AB SE 50 mg Physically compatible 3 C

Dextrose 2.5% AB SE 50 mg Physically compatible 3 C

Dextrose 5% AB SE 50 mg Physically compatible 3 C

Dextrose 5% SE 50 mg Physically compatible 74 C

Dextrose 5% Stable for 10 days at room 
temperature

279 C

DOI: 10.37573/9781585286850.126
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 10% AB SE 50 mg Physically compatible 3 C

Ionosol B in dextrose 5% AB SE 50 mg Physically compatible 3 C

Ionosol MB in dextrose 5% AB SE 50 mg Physically compatible 3 C

Ringer’s injection AB SE 50 mg Physically compatible 3 C

Ringer’s injection, lactated AB SE 50 mg Physically compatible 3 C

Ringer’s injection, lactated SE 50 mg Physically compatible 74 C

Sodium chloride 0.45% AB SE 50 mg Physically compatible 3 C

Sodium chloride 0.9% AB SE 50 mg Physically compatible 3 C

Sodium chloride 0.9% SE 50 mg Physically compatible 74 C

Sodium chloride 0.9% Stable for 10 days at room 
temperature

279 C

Sodium lactate 1⁄6 M AB SE 50 mg Physically compatible 3 C

Additive Compatibility

Dimenhydrinate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g SE 100 mg D5LR, D5R, D5S, 
D5W, D10W, LR, 
NS, R, SL

Physically compatible and both 
stable for 24 hr at 25°C

294 C

Aminophylline 250 mg SE 50 mg D5W Physically compatible 74 C

Aminophylline SE 1 g SE 500 mg D5W Physically incompatible 15 I

Ammonium chloride AB 20 g SE 500 mg D5W Physically compatible 15 C

Chloramphenicol sodium 
succinate

PD 500 mg SE 50 mg D5W Physically compatible 74 C

Heparin sodium 12,000 units SE 50 mg D5W Physically compatible 74 C

Heparin sodium UP 4000 units SE 500 mg D5W Physically compatible 15 C

Heparin sodium AB 20,000 units SE 50 mg D Physically compatible 21 C

Hydrocortisone sodium 
succinate

UP 100 mg SE 50 mg D5W Physically compatible 74 C

Hydrocortisone sodium 
succinate

UP 500 mg SE 500 mg D5W Physically incompatible 15 I

Hydroxyzine HCl RR 250 mg SE 500 mg D5W Physically compatible 15 C

Norepinephrine bitartrate WI 8 mg SE 50 mg D5W Physically compatible 74 C

Penicillin G potassium 1 million units SE 50 mg D5W Physically compatible 74 C

Pentobarbital sodium AB 1 g SE 500 mg D5W Physically compatible 15 C

Phenobarbital sodium WI 200 mg SE 500 mg D5W Physically compatible 15 C

Potassium chloride 3 g SE 50 mg D5W Physically compatible 74 C

Prochlorperazine edisylate SKF 100 mg SE 500 mg D5W Physically compatible 15 C

Vancomycin HCl LI 1 g SE 50 mg D5W Physically compatible 74 C

Solution Compatibility (Cont.)
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Drugs in Syringe Compatibility

Dimenhydrinate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Aminophylline 50 mg/1 mL 10 mg/1 mL Light cloudiness forms immediately 2569 I

Ampicillin sodium 50 mg/1 mL 10 mg/1 mL Clear solution 2569 C

Atropine sulfate ST 0.4 mg/1 mL HR 50 mg/1 mL Physically compatible for at least 15 min 326 C

Butorphanol tartrate BR 4 mg/2 mL HR 50 mg/1 mL Gas evolves 761 I

Caffeine citrate 10 mg/1 mL 10 mg/1 mL Clear solution 2569 C

Calcium gluconate 100 mg/1 mL 10 mg/1 mL Clear solution 2569 C

Cefazolin sodium 100 mg/1 mL 10 mg/1 mL Clear solution 2569 C

Cefotaxime sodium 100 mg/1 mL 10 mg/1 mL Clear solution 2569 C

Ceftazidime 100 mg/1 mL 10 mg/1 mL Clear solution 2569 C

Cefuroxime sodium 100 mg/1 mL 10 mg/1 mL Clear solution 2569 C

Chlorpromazine HCl PO 50 mg/2 mL HR 50 mg/1 mL Physically incompatible within 15 min 326 I

Chlorpromazine HCl 25 mg/1 mL 10 mg/1 mL Clear solution 2569 C

Clindamycin phosphate 150 mg/1 mL 10 mg/1 mL Clear solution 2569 C

Cloxacillin sodium 100 mg/1 mL 10 mg/1 mL Clear solution 2569 C

Cyclosporine 50 mg/1 mL 10 mg/1 mL Clear solution 2569 C

Dexamethasone sodium 
phosphate

10 mg/1 mL 10 mg/1 mL Clear solution 2569 C

Diazepam 5 mg/1 mL 10 mg/1 mL Loss of clarity 2569 I

Digoxin 0.05 mg/1 mL 10 mg/1 mL Clear solution 2569 C

Diphenhydramine HCl PD 50 mg/1 mL HR 50 mg/1 mL Physically compatible for at least 15 min 326 C

Dobutamine HCl 12.5 mg/1 mL 10 mg/1 mL Clear solution 2569 C

Droperidol MN 2.5 mg/1 mL HR 50 mg/1 mL Physically compatible for at least 15 min 326 C

Fentanyl citrate MN 0.05 mg/1 mL HR 50 mg/1 mL Physically compatible for at least 15 min 326 C

Furosemide 10 mg/1 mL 10 mg/1 mL Precipitate forms 2569 I

Gentamicin sulfate 10 mg/1 mL 10 mg/1 mL Clear solution 2569 C

Gentamicin sulfate 40 mg/1 mL 10 mg/1 mL Clear solution 2569 C

Glycopyrrolate RB 0.2 mg/1 mL SE 50 mg/1 mL Precipitates immediately 331 I

Glycopyrrolate RB 0.2 mg/1 mL SE 100 mg/2 mL Precipitates immediately 331 I

Glycopyrrolate RB 0.4 mg/2 mL SE 50 mg/1 mL Precipitates immediately 331 I

Heparin sodium 2500 units/1 mL 65 mg/10 mL Physically compatible for at least 5 min 1053 C

Heparin sodium 25,000 units/1 mL 10 mg/1 mL Precipitate forms 2569 I

Hydrocortisone sodium 
succinate

125 mg/1 mL 10 mg/1 mL Clear solution 2569 C

Hydromorphone HCl KN 2, 10, 40 mg/1 mL SQ 50 mg/1 mL Visually compatible with both drugs 
stable for 24 hr at 4, 23, and 37°C. 
Precipitate forms after 24 hr

1776 C
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Hydromorphone HCl 50 mg/1 mL 10 mg/1 mL Precipitate forms in about 2 hr 2569 I

Hydroxyzine HCl PF 50 mg/1 mL HR 50 mg/1 mL Physically incompatible within 15 min 326 I

Iodipamide meglumine 52%, 40 mL 1 mLd Forms a precipitate initially but clears 
within 1 hr and remains clear for 48 hr

530 ?

Iodipamide meglumine 52%, 2 to 20 mL 1 mLd Forms a precipitate initially but clears 
within 1 hr. Precipitate reforms on 
standing

530 I

Iodipamide meglumine 52%, 1 mL 1 mLd Precipitates immediately 530 I

Iothalamate meglumine 60%, 1 to 40 mL 1 mLd Physically compatible for 48 hr 530 C

Lorazepam 4 mg/1 mL 10 mg/1 mL Clear solution 2569 C

Magnesium sulfate 500 mg/1 mL 10 mg/1 mL Clear solution 2569 C

Meperidine HCl WI 50 mg/1 mL HR 50 mg/1 mL Physically compatible for at least 15 min 326 C

Metoclopramide HCl NO 10 mg/2 mL HR 50 mg/1 mL Physically compatible for 15 min at room 
temperature

565 C

Midazolam HCl RC 5 mg/1 mL SE 50 mg/1 mL White precipitate forms immediately 1145 I

Morphine sulfate ST 15 mg/1 mL HR 50 mg/1 mL Physically compatible for at least 15 min 326 C

Naloxone HCl 0.4 mg/1 mL 10 mg/1 mL Clear solution 2569 C

Octreotide acetate 0.5 mg/1 mL 10 mg/1 mL Precipitate forms in about 1 hr 2569 I

Oxytocin 10 units/1 mL 10 mg/1 mL Precipitate forms 2569 I

Pantoprazole sodium a 4 mg/1 mL 50 mg/1 mL White precipitate 2574 I

Penicillin G sodium 500,000 units/1 mL 10 mg/1 mL Clear solution 2569 C

Pentazocine lactate WI 30 mg/1 mL HR 50 mg/1 mL Physically compatible for at least 15 min 326 C

Pentobarbital sodium AB 500 mg/10 mL SE 50 mg/1 mL Physically incompatible 55 I

Pentobarbital sodium AB 50 mg/1 mL HR 50 mg/1 mL Physically incompatible within 15 min 326 I

Piperacillin sodium– 
tazobactam sodium

a 200 mg/1 mLb 10 mg/1 mL Clear solution 2569 C

Potassium chloride 2 mEq/1 mL 10 mg/1 mL Precipitate forms in about 1 hr 2569 I

Prochlorperazine edisylate PO 5 mg/1 mL HR 50 mg/1 mL Physically incompatible within 15 min 326 I

Promethazine HCl PO 50 mg/2 mL HR 50 mg/1 mL Physically incompatible within 15 min 326 I

Promethazine HCl 25 mg/1 mL 10 mg/1 mL Solution discolors 2569 I

Ranitidine HCl GL 50 mg/2 mL HR 50 mg/1 mL Physically compatible for 1 hr at 25°C 978 C

Salbutamole 1 mg/1 mL 10 mg/1 mL Precipitate forms 2569 I

Scopolamine HBr ST 0.4 mg/1 mL HR 50 mg/1 mL Physically compatible for at least 15 min 326 C

Sodium bicarbonate 1 mEq/1 mL 10 mg/1 mL Precipitates immediately 2569 I

Tobramycin sulfate 40 mg/1 mL 10 mg/1 mL Clear solution 2569 C

Trimethoprim– 
sulfamethoxazole

16 mg/1 mLc 10 mg/1 mL Clear solution 2569 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Vancomycin HCl 50 mg/1 mL 10 mg/1 mL Precipitate forms 2569 I

Verapamil HCl 2.5 mg/1 mL 10 mg/1 mL Clear solution 2569 C

a Test performed using the formulation WITHOUT edetate disodium.

b Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

c Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

d Concentration unspecified.

e Salt not specified.

Y-Site Injection Compatibility (1:1 Mixture)

Dimenhydrinate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 5 mg/mLa SE 1 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Ciprofloxacin 2 mg/mL 10 mg/mL Clear solution 2569 C

Cloxacillin sodium SMX 100 mg/mL SZ 10 mg/mL Physically compatible for up to 4 hr at 
room temperature

3245 C

Fluconazole 2 mg/mL 10 mg/mL Clear solution 2569 C

Hydroxyethyl starch 130/0.4 
in sodium chloride 0.9%

FRK 6% SZ 0.5, 0.75, 1 mg/mLa Visually compatible for 24 hr at room 
temperature

2770 C

Meropenem 50 mg/mL SZ 10 mg/mL Physically compatible for 4 hr at room 
temperature

3538 C

Metronidazole 5 mg/mL 10 mg/mL Clear solution 2569 C

Pantoprazole sodium ALTc 0.16 to 0.8 mg/mLb AST 0.5 to 1 mg/mLa Visually compatible for 12 hr at 23°C 2603 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Test performed using the formulation WITHOUT edetate disodium.

Selected Revisions July 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Drugs in Syringe Compatibility (Cont.)
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Diphenhydramine Hydrochloride
AHFS 4:04

Products
Diphenhydramine hydrochloride is available as a 50-mg/mL 
solution in 1-mL vials and disposable syringes. Also present in 
the vials is 0.1 mg/mL of benzethonium chloride. The pH may 
have been adjusted with sodium hydroxide or hydrochloric 
acid.1(1/08) 

pH
From 4 to 6.5.17 

Trade Name(s)
Benadryl

Administration
Diphenhydramine hydrochloride is administered by deep intra-
muscular injection, slow direct intravenous injection, or contin-
uous or intermittent intravenous infusion.1(1/08) 4  Subcutaneous 
or perivascular injection should be avoided due to irritation.4 

Stability
Diphenhydramine hydrochloride in intact containers should be 
stored in light-resistant containers at controlled room tempera-
ture. Freezing should be avoided.1(1/08) 4 

Diphenhydramine hydrochloride under simulated summer 
conditions in paramedic vehicles was exposed to temperatures 
ranging from 26 to 38°C over 4 weeks. Analysis found no loss of 
the drug under these conditions.2562 

Central Venous Catheter
Diphenhydramine hydrochloride (Schein) 2 mg/mL in dextrose 
5% was found to be compatible with the ARROWg+ard Blue 
Plus (Arrow International) chlorhexidine-bearing triple-lumen 
central catheter. Essentially complete delivery of the drug was 
found with little or no drug loss occurring. Furthermore, chlor-
hexidine delivered from the catheter remained at trace amounts 
with no substantial increase due to the delivery of the drug 
through the catheter.2335 

Compatibility Information
Solution Compatibility

Diphenhydramine HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in half-strength Ringer’s injection AB PD 100 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection AB PD 100 mg Physically compatible 3 C

Dextrose 2.5% in Ringer’s injection, lactated AB PD 100 mg Physically compatible 3 C

Dextrose 5% in half-strength Ringer’s injection, 
lactated

AB PD 100 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection, lactated AB PD 100 mg Physically compatible 3 C

Dextrose 10% in Ringer’s injection, lactated AB PD 100 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.45% AB PD 100 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.9% AB PD 100 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.225% AB PD 100 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.45% AB PD 100 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% AB PD 100 mg Physically compatible 3 C

Dextrose 10% in sodium chloride 0.9% AB PD 100 mg Physically compatible 3 C

Dextrose 2.5% AB PD 100 mg Physically compatible 3 C

Dextrose 5% AB PD 100 mg Physically compatible 3 C

Dextrose 5% BAa FRK 0.2 and 1 g Physically compatible with little 
to no loss in 14 days at 2 to 8°C

3539 C

Dextrose 10% AB PD 100 mg Physically compatible 3 C

DOI: 10.37573/9781585286850.127
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Ionosol B in dextrose 5% AB PD 100 mg Physically compatible 3 C

Ionosol MB in dextrose 5% AB PD 100 mg Physically compatible 3 C

Ringer’s injection AB PD 100 mg Physically compatible 3 C

Ringer’s injection, lactated AB PD 100 mg Physically compatible 3 C

Sodium chloride 0.45% AB PD 100 mg Physically compatible 3 C

Sodium chloride 0.9% AB PD 100 mg Physically compatible 3 C

Sodium chloride 0.9% BAa FRK 0.2 and 1 g Physically compatible with no loss 
in 14 days at 2 to 8°C

3539 C

Sodium lactate 1⁄6 M AB PD 100 mg Physically compatible 3 C

a Tested in PVC containers.

Additive Compatibility

Diphenhydramine HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g PD 100 mg D5LR, D5R, D5S, 
D5W, D10W, LR, 
NS, R, SL

Physically compatible and both stable for  
24 hr at 25°C

294 C

Aminophylline SE 500 mg PD 50 mg Physically compatible 6 C

Amphotericin B SQ 100 mg PD 80 mg D5W Physically incompatible 15 I

Ascorbic acid UP 500 mg PD 80 mg D5W Physically compatible 15 C

Bleomycin sulfate BR 20 and 30 units PD 100 mg NS Physically compatible and bleomycin 
activity retained for 1 week at 4°C. 
Diphenhydramine not tested

763 C

Colistimethate sodium WC 500 mg PD 80 mg D5W Physically compatible 15 C

Dexamethasone sodium 
phosphate with  
lorazepam and  
metoclopramide HCl

AMR  
 
WY  
DU

400 mg  
 
40 mg  
4 g

ES 2 g NSa Rapid lorazepam losses of 8, 10, and 15% 
at 3, 23, and 30°C, respectively, in 24 
hr. Other drugs stable for 14 days at all 
three storage temperatures

1733 I

Erythromycin lactobi-
onate

AB 1 g PD 50 mg Physically compatible. Erythromycin 
stable for 24 hr at 25°C

20 C

Erythromycin lactobi-
onate

AB 1 g PD 50 mg D5W Erythromycin stable for 24 hr at 25°C 48 C

Fat emulsion, intrave-
nous

VT 10% PD 100 mg Physically compatible for 48 hr at 4°C and 
room temperature

32 C

Iodipamide meglumine SQ 52% PD 20 to 200 
mg

NS Dense putty-like white precipitate forms 
immediately

309 I

Lidocaine HCl AST 2 g PD 50 mg Physically compatible 24 C

Lorazepam with  
dexamethasone 
sodium phosphate and  
metoclopramide HCl

WY  
 
AMR  
DU

40 mg  
 
400 mg  
4 g

ES 2 g NSa Rapid lorazepam losses of 8, 10, and 15% 
at 3, 23, and 30°C, respectively, in 24 
hr. Other drugs stable for 14 days at all 
three storage temperatures

1733 I

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Methyldopate HCl MSD 1 g PD 50 mg D5W, D10W, 
D2.5½S, D2.5S, 
D5¼S, D5½S, 
D5S, D10S, NS, 
½S

Physically compatible 23 C

Metoclopramide HCl with  
dexamethasone  
sodium phosphate and  
lorazepam

DU  
 
AMR  
WY

4 g  
 
400 mg  
40 mg

ES 2 g NSa Rapid lorazepam losses of 8, 10, and 15% 
at 3, 23, and 30°C, respectively, in 24 
hr. Other drugs stable for 14 days at all 
three storage temperatures

1733 I

Nafcillin sodium WY 500 mg PD 50 mg Physically compatible 27 C

Penicillin G potassium SQ 20 million units PD 80 mg D5W Physically compatible 15 C

Penicillin G potassium SQ 1 million units PD 50 mg D5W Physically compatible. Penicillin stable for  
24 hr at 25°C

47 C

Penicillin G sodium UP 20 million units PD 80 mg D5W Physically compatible 15 C

Polymyxin B sulfate BW 200 mg PD 80 mg D5W Physically compatible 15 C

a Tested in Pharmacia-Deltec PVC pump reservoirs.

Drugs in Syringe Compatibility

Diphenhydramine HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Atropine sulfate ST 0.4 mg/1 mL PD 50 mg/1 mL Physically compatible for at least 15 min 326 C

Buprenorphine HCl Physically and chemically compatible 4 C

Butorphanol tartrate BR 4 mg/2 mL PD 50 mg/1 mL Physically compatible for 30 min at room 
temperature

566 C

Chlorpromazine HCl PO 50 mg/2 mL PD 50 mg/1 mL Physically compatible for at least 15 min 326 C

Chlorpromazine HCl STS 50 mg/2 mL ES 100 mg/2 mL Visually compatible for 60 min 1784 C

Dexamethasone sodium 
phosphate

DB, SX 4 and 10 mg/mLa PD 50 mg/mLa White turbidity and precipitate form 
immediately

1542 I

Dexamethasone sodium 
phosphate

DB 9.52 mg/mLb PD 4.54 mg/mLb Visually compatible for 24 hr at 24°C 1542 C

Dexamethasone sodium 
phosphate

DB 5 to 9.02 mg/mLb PD 4.54 to 15 mg/mLb Precipitate forms 1542 I

Dexamethasone sodium 
phosphate

SX 2 mg/mLb PD 34.8 to 40 mg/mLb Visually compatible for 24 hr at 24°C 1542 C

Dexamethasone sodium 
phosphate

SX 1 mg/mLb PD 25 mg/mLb Precipitate forms 1542 I

Dimenhydrinate HR 50 mg/1 mL PD 50 mg/1 mL Physically compatible for at least 15 min 326 C

Droperidol MN 2.5 mg/1 mL PD 50 mg/1 mL Physically compatible for at least 15 min 326 C

Fentanyl citrate MN 0.05 mg/1 mL PD 50 mg/1 mL Physically compatible for at least 15 min 326 C

Fluphenazine HCl LY 5 mg/2 mL ES 100 mg/2 mL Visually compatible for 60 min 1784 C

Glycopyrrolate RB 0.2 mg/1 mL PD 10 mg/1 mL Physically compatible. pH in glycopyrrolate 
stability range for 48 hr at 25°C

331 C

Additive Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Glycopyrrolate RB 0.2 mg/1 mL PD 20 mg/2 mL Physically compatible. pH in glycopyrrolate 
stability range for 48 hr at 25°C

331 C

Glycopyrrolate RB 0.4 mg/2 mL PD 10 mg/1 mL Physically compatible. pH in glycopyrrolate 
stability range for 48 hr at 25°C

331 C

Glycopyrrolate RB 0.2 mg/1 mL PD 50 mg/1 mL Physically compatible. pH in glycopyrrolate 
stability range for 48 hr at 25°C

331 C

Glycopyrrolate RB 0.2 mg/1 mL PD 100 mg/2 mL Physically compatible. pH in glycopyrrolate 
stability range for 48 hr at 25°C

331 C

Glycopyrrolate RB 0.4 mg/2 mL PD 50 mg/1 mL Physically compatible. pH in glycopyrrolate 
stability range for 48 hr at 25°C

331 C

Haloperidol lactate MN 10 mg/2 mL ES 100 mg/2 mL White precipitate forms within 5 min 1784 I

Haloperidol lactate MN 5 mg/1 mL ES 50 mg/1 mL White cloudy precipitate forms in 2 hr at 
room temperature

1886 I

Hydromorphone HCl KN 4 mg/2 mL PD 50 mg/1 mL Physically compatible for 30 min 517 C

Hydroxyzine HCl PF 50 mg/1 mL PD 50 mg/1 mL Physically compatible for at least 15 min 326 C

Iodipamide meglumine SQ PD 5 mg/0.1 mL to 50 
mg/1 mL

Dense putty-like white precipitate forms 
immediately

309 I

Iodipamide meglumine 52%, 1 to 40 mL 1 mLc Forms a precipitate initially but clears 
within 1 hr and remains clear for 48 hr

530 ?

Iohexol WI 64.7%, 5 mL PD 12.5 mg/0.25 mL Physically compatible for at least 2 hr 1438 C

Iopamidol SQ 61%, 5 mL PD 12.5 mg/0.25 mL Physically compatible for at least 2 hr 1438 C

Iothalamate meglumine MA 5 mL PD 50 mg/1 mL No precipitate observed 309 C

Iothalamate meglumine 60%, 1 to 40 mL 1 mLc Physically compatible for 48 hr 530 C

Iothalamate meglumine MA 60%, 5 mL PD 12.5 mg/0.25 mL Physically compatible for at least 2 hr 1438 C

Ioxaglate meglumine–
ioxaglate sodium

MA 5 mL PD 12.5 mg/0.25 mL Precipitate forms immediately and persists 
for at least 2 hr

1438 I

Meperidine HCl WY 100 mg/1 mL PD 50 mg/1 mL Physically compatible for at least 15 min 14 C

Meperidine HCl WI 50 mg/1 mL PD 50 mg/1 mL Physically compatible for at least 15 min 326 C

Metoclopramide HCl NO 10 mg/2 mL PD 50 mg/1 mL Physically compatible for 15 min at room 
temperature

565 C

Metoclopramide HCl RB 10 mg/2 mL PD 50 mg/5 mL Physically compatible for 48 hr at 25°C 1167 C

Metoclopramide HCl RB 10 mg/2 mL PD 250 mg/25 mL Physically compatible for 48 hr at 25°C 1167 C

Metoclopramide HCl RB 160 mg/32 mL PD 40 mg/4 mL Physically compatible for 48 hr at 25°C 1167 C

Metoclopramide HCl RB 160 mg/32 mL PD 200 mg/20 mL Physically compatible for 48 hr at 25°C 1167 C

Midazolam HCl RC 5 mg/1 mL ES 50 mg/1 mL Physically compatible for 4 hr at 25°C 1145 C

Morphine sulfate WY 15 mg/1 mL PD 50 mg/1 mL Physically compatible for at least 15 min 14 C

Morphine sulfate ST 15 mg/1 mL PD 50 mg/1 mL Physically compatible for at least 15 min 326 C

Nalbuphine HCl DU 10 mg/1 mL PD 50 mg/1 mL Physically compatible for 48 hr 128 C

Nalbuphine HCl DU 20 mg/1 mL PD 50 mg/1 mL Physically compatible for 48 hr 128 C

Pantoprazole sodium d 4 mg/1 mL 50 mg/1 mL Precipitates immediately 2574 I

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Pentazocine lactate WI 30 mg/1 mL PD 50 mg/1 mL Physically compatible for at least 15 min 326 C

Pentobarbital sodium WY 100 mg/2 mL PD 50 mg/1 mL Precipitate observed within 15 min 14 I

Pentobarbital sodium AB 500 mg/10 mL PD 50 mg/1 mL Physically incompatible 55 I

Pentobarbital sodium AB 50 mg/1 mL PD 50 mg/1 mL Physically incompatible within 15 min 326 I

Prochlorperazine 
edisylate

PO 5 mg/1 mL PD 50 mg/1 mL Physically compatible for at least 15 min 326 C

Promethazine HCl WY 50 mg/2 mL PD 50 mg/1 mL Physically compatible for at least 15 min 14 C

Promethazine HCl PO 50 mg/2 mL PD 50 mg/1 mL Physically compatible for at least 15 min 326 C

Ranitidine HCl GL 50 mg/2 mL PD 50 mg/1 mL Physically compatible for 1 hr at 25°C 978 C

Scopolamine HBr ST 0.4 mg/1 mL PD 50 mg/1 mL Physically compatible for at least 15 min 326 C

a Mixed in equal quantities. Final concentration is one-half the indicated concentration.

b Mixed in varying quantities to yield the final concentrations noted.

c Concentration unspecified.

d Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Diphenhydramine HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Abciximab LI 36 mcg/mLa ES 25 mg/mL Visually compatible for 12 hr at 23°C 2374 C

Acetaminophen CAD 10 mg/mL BA 50 mg/mL Physically compatible with less than 
10% acetaminophen loss over 4 hr at 
room temperature

2841, 2844 C

Acetaminophen CAD 10 mg/mL WW 50 mg/mL Physically compatible with no loss of 
either drug in 4 hr at 23°C

2901, 2902 C

Acyclovir sodium BW 5 mg/mLa ES 1 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Acyclovir sodium BV 5 mg/mLb BA 50 mg/mL Cloudy upon mixing 2794 I

Aldesleukin CHI 33,800 I.U./mLa SCN 50 mg/mL Visually compatible for 2 hr 1857 C

Allopurinol sodium BW 3 mg/mLb PD 2 mg/mLb White precipitate forms immediately 1686 I

Amifostine USB 10 mg/mLa PD 2 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Amsacrine NCI 1 mg/mLa PD 2 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

Argatroban GSK 1 mg/mLb ES 50 mg/mL Visually compatible for 24 hr at 23°C 2391 C

Azithromycin PF 2 mg/mLb ES 50 mg/mLi Visually compatible 2368 C

Aztreonam SQ 40 mg/mLa PD 2 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa ES 2 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetraso-
dium

TMC 1 mg/mLb 2 mg/mLb Physically compatible for 4 hr 3243 C

Cangrelor tetraso-
dium

TMC 1 mg/mLb 25 mg/mLb Gross white turbid precipitate forms 
immediately

3243 I

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Caspofungin acetate ME 0.5 mg/mLb BA 50 mg/mL Physically compatible with diphenhydr-
amine HCl given i.v. push over 2 to  
5 min

2766 C

Ceftaroline fosamil FOR 2.22 mg/mLa b k BA 2 mg/mLa b k Physically compatible for 4 hr at 23°C 2826 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLc m APP 50 mg/mL Physically compatible for 2 hr 3262 C

Ciprofloxacin MI 2 mg/mLc ES 50 mg/mL Visually compatible for 24 hr at 24°C 1655 C

Cisatracurium 
besylate

GW 0.1, 2, 5 mg/mLa SCN 2 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cladribine ORT 0.015b  and 0.5d  
mg/mL

SCN 2 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Cloxacillin sodium SMX 100 mg/mL PPC 50 mg/mL Precipitates immediately 3245 I

Dexmedetomidine 
HCl

AB 4 mcg/mLb PD 2 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Docetaxel RPR 0.9 mg/mLa ES 2 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Doripenem JJ 5 mg/mLa b BA 2 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl  
liposomal

SEQ 0.4 mg/mLa SCN 2 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Etoposide phosphate BR 5 mg/mLa ES 2 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine ME 2 mg/mLb 2 mg/mLa Visually compatible for 4 hr at 22°C 1936 C

Fenoldopam mesylate AB 80 mcg/mLb ES 2 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate JN 0.025 mg/mLa SCN 2 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Filgrastim AMG 30 mcg/mLa ES 2 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fluconazole RR 2 mg/mL ES 50 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Fludarabine phos-
phate

BX 1 mg/mLa WY 2 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Foscarnet sodium AST 24 mg/mL PD 50 mg/mL Cloudy solution 1335 I

Gallium nitrate FUJ 1 mg/mLb ES 50 mg/mL Visually compatible for 24 hr at 25°C 1673 C

Gemcitabine HCl LI 10 mg/mLb SCN 2 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 1 mg/mL PD 1 mg/mLb Physically compatible with little loss of 
either drug in 4 hr at 22°C

1883 C

Granisetron HCl SKB 0.05 mg/mLa SCN 2 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Heparin sodium UP 1000 units/Le PD 50 mg/mL Physically compatible for 4 hr at room 
temperature

534 C

Hetastarch in lactated 
electrolyte

AB 6% SCN 2 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydrocortisone 
sodium succinate

UP 10 mg/Le PD 50 mg/mL Physically compatible for 4 hr at room 
temperature

534 C

Hydromorphone HCl AST 0.5 mg/mLa SCN 2 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Idarubicin HCl AD 1 mg/mLb ES 1a and 50 mg/mL Visually compatible for 24 hr at 25°C 1525 C

Isavuconazonium 
sulfate

ASP 1.5 mg/mLc APP 50 mg/mL Physically compatible for 2 hr 3263 C

Linezolid PHU 2 mg/mL ES 2 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Melphalan HCl BW 0.1 mg/mLb WY 2 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl AB 10 mg/mL ES 1a and 50 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Meropenem ZEN 1 and 50 mg/mLb PD 50 mg/mL Visually compatible for 4 hr at room 
temperature

1994 C

Meropenem 50 mg/mL FRK 50 mg/mL Physically compatible for 4 hr at room 
temperature

3538 C

Meropenem–vabor-
bactam

TMC 8 mg/mLb n FRK 50 mg/mL Immediate change in measured 
turbidity with precipitation within 3 hr. 
pH increased by >2 units within 3 hr

3380 I

Methadone HCl LI 1 mg/mLa SCN 2 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Morphine sulfate AST 1 mg/mLa SCN 2 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Ondansetron HCl GL 1 mg/mLb PD 2 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Oxaliplatin SS 0.5 mg/mLa ES 2 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Paclitaxel NCI 1.2 mg/mLa 2 mg/mLa Physically compatible for 4 hr at 22°C 1528 C

Pemetrexed disodium LI 20 mg/mLb ES 2 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Piperacillin sodium–
tazobactam sodium

LEj 40 mg/mLa l WY 2 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Plazomicin sulfate ACH 24 mg/mLc FRK 50 mg/mL Physically compatible for 1 hr at 20 to 
25°C

3432 C

Potassium chloride AB 40 mEq/Le PD 50 mg/mL Physically compatible for 4 hr at room 
temperature

534 C

Propofol ZENo 10 mg/mL SCN 2 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

SCN 2 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb RU 1 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Tacrolimus FUJ 1 mg/mLb ES 1 mg/mLa Visually compatible for 24 hr at 25°C 1630 C

Tedizolid phosphate CUB 0.8 mg/mLb APP 50 mg/mL Measured turbidity increases within 2 hr 3244 I

Teniposide BR 0.1 mg/mLa ES 2 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMg 1 mg/mLa WY 2 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226h PD 2 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #218 to #226h SCN 50 mg/mL Visually compatible for 4 hr at 23°C 2215 C

TPN #212 to #215h SCN 2a and 50 mg/mL Physically compatible for 4 hr at 23°C 2109 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vinorelbine tartrate BW 1 mg/mLb ES 2 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

e Tested in dextrose 5% in Ringer’s injection, dextrose 5% in Ringer’s injection, lactated, dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

f Tested in dextrose 5% with sodium bicarbonate 0.05 mEq/mL.

g Lyophilized formulation tested.

h Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

i Injected via Y-site into an administration set running azithromycin.

j Test performed using the formulation WITHOUT edetate disodium.

k Tested in Ringer’s injection, lactated.

l Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

m Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

n Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

o Test performed using the formulation WITH edetate disodium.

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Dobutamine Hydrochloride
AHFS 12:12.08.08

Products
Dobutamine hydrochloride is available in 20-, 40-, and 100-mL 
single-dose vials as a concentrate for injection. Each mL contains 
12.5 mg of dobutamine (as the hydrochloride), sodium bisul-
fite 0.24 mg, and hydrochloric acid and/or sodium hydroxide to 
adjust the pH. Dobutamine hydrochloride concentrate for injec-
tion must be diluted further to a concentration not greater than 
5 mg/mL before administration.1(1/07) 4 

Dobutamine hydrochloride also is available in plastic bags as 
premixed solutions in concentrations of 1, 2, and 4 mg/mL in 
dextrose 5%. Sodium metabisulfite and edetate disodium dihy-
drate also may be present.4 

pH
From 2.5 to 5.5.1(1/07) 4 17 The premixed infusion solutions in 
dextrose 5% have a pH ranging from 2.5 to 5.5.4 

Osmolality
The osmolality of dobutamine hydrochloride injection (Lilly) was 
determined to be 273 mOsm/kg by freezing-point depression 
and vapor pressure.1071 At a concentration of 5 mg/mL (manufac-
turer and diluent unspecified), the osmolality was determined 
to be 361 mOsm/kg by freezing-point depression.1233 

The premixed infusion solutions in dextrose 5% have osmo-
lalities ranging from 260 to 284 mOsm/kg for the 4 concentra-
tions available.4 

Administration
Dobutamine hydrochloride is administered by intravenous infu-
sion after dilution to a concentration no greater than 5 mg/mL. 
The concentration used is dependent on the patient’s dosage 
and fluid requirements. An infusion pump or other infusion 
control device should be used to control the flow rate.1(1/07) 4 

Stability
Intact containers should be stored at controlled room tempera-
ture and protected from excessive heat and freezing. Solutions 
that are further diluted for intravenous infusion should be used 
within 24 hours.1(1/07) 4 

Dobutamine hydrochloride concentrate for injection is a clear, 
colorless to pale straw-colored solution. Solutions of dobutamine 
hydrochloride may have a pink discoloration. This discoloration, 
which will increase with time, results from a slight oxidation of 
the drug. However, there is no significant loss of drug within the 
recommended storage times for solutions of the drug.4 

Dobutamine hydrochloride has been stated to be incompat-
ible with alkaline solutions.1(1/07) 4 

Syringes
Dobutamine hydrochloride (Lilly) 250 mg/50 mL in dextrose 
5% exhibited no change in appearance and no drug loss when 

stored in 60-mL plastic syringes (Becton Dickinson) for 24 hours 
at 25°C.1579 

Dobutamine hydrochloride (Lilly) 5 mg/mL in dextrose 5% 
was packaged in 50-mL polypropylene syringes (Becton Dick-
inson) and stored at 4 and 24°C in the dark and exposed to 
room light for 48 hours. Dobutamine losses were less than 10% 
throughout the study.1961 

To assess the stability of dobutamine 500 mg in 50-mL 
syringes, dobutamine hydrochloride (Phoenix) 12.5-mg/mL 
concentrate for injection was mixed with dextrose 5% for final 
dobutamine and dextrose concentrations of 10 mg/mL and 1%, 
respectively, and packaged as 3 mL in 50-mL syringes (Becton 
Dickinson).3511 Syringes were stored at 4 and 40°C protected 
from light and at room temperature, both protected from and 
exposed to light.3511 Calculated times to 5% loss from initial 
concentrations were approximately 111, 74, 56, and 45 days 
for samples stored at 4°C protected from light, room tempera-
ture protected from light, room temperature exposed to light, 
and 40°C protected from light, respectively.3511 However, 
syringes stored at room temperature protected from light, 40°C 
protected from light, and room temperature exposed to light 
demonstrated discoloration at 42, 35, and 28 days, respectively; 
syringes stored at 4°C protected from light did not demonstrate 
any such discoloration.3511 While all samples demonstrated less 
than 10% loss from initial concentrations in 42 days, the authors 
concluded that syringes stored at 4°C protected from light and 
room temperature protected from light have a shelf life of 42 
and 35 days, respectively.3511 

Sorption
Delivering dobutamine hydrochloride (Lilly) 5 mg/mL in 
dextrose 5% by syringe pump over 12 hours at 24°C through 
polyvinyl chloride (PVC) and polyethylene tubing did not result 
in substantial dobutamine losses.1961 

Filtration
Dobutamine hydrochloride (Lilly) 0.5 mg/mL in dextrose 5% 
and sodium chloride 0.9% was filtered through a 0.22-μm cellu-
lose ester membrane filter (Ivex-HP, Millipore) over 6 hours. No 
significant drug loss due to binding to the filter was noted.1034 

Central Venous Catheter
Dobutamine hydrochloride (Astra) 4 mg/mL in dextrose 5% was 
found to be compatible with the ARROWg+ard Blue Plus (Arrow 
International) chlorhexidine-bearing triple-lumen central cath-
eter. Essentially complete delivery of the drug was found with 
little or no drug loss occurring. Furthermore, chlorhexidine 
delivered from the catheter remained at trace amounts with no 
substantial increase due to the delivery of the drug through the 
catheter.2335 

DOI: 10.37573/9781585286850.128
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Compatibility Information
Solution Compatibility

Dobutamine HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in half-strength 
Ringer’s injection, lactated

MGa LI 1 g No loss in 48 hr at 25°C. Slight pink color at 8 hr 
becoming slightly brown at 24 hr

789 C

Dextrose 5% in Ringer’s injection, 
lactated

Use within 24 hr 1(1/07) C

Dextrose 5% in Ringer’s injection, 
lactated

MGa LI 1 g No loss in 48 hr at 25°C. Slight pink color at 8 hr 
becoming slightly brown at 48 hr

789 C

Dextrose 2.5% in sodium chlo-
ride 0.45%

MGa LI 1 g No loss in 48 hr at 25°C. Slight pink color at 24 hr 
becoming slightly brown at 48 hr

789 C

Dextrose 5% in sodium chloride 
0.45%

Use within 24 hr 1(1/07) C

Dextrose 5% in sodium chloride 
0.45%

ABb, CUa LI 1 g No loss in 48 hr at 25°C. Slight pink color at 24 hr 
becoming slightly brown at 48 hr

749 C

Dextrose 5% in sodium chloride 
0.9%

Use within 24 hr 1(1/07) C

Dextrose 5% in sodium chloride 
0.9%

MGb LI 1 g No loss in 48 hr at 25°C. Slight pink color at 24 hr 
becoming slightly brown at 48 hr

789 C

Dextrose 5% Use within 24 hr 1(1/07) C

Dextrose 5% CUa, TRb LI 1 g No loss in 48 hr at 25°C. Slight pink color at 24 hr 
becoming slightly brown at 48 hr

749 C

Dextrose 5% TRb LI 250 mg Physically compatible with no loss in 48 hr at 24°C.  
Transient light pink color. No loss after 7 days at 5°C

811 C

Dextrose 5% a 2 to 8 g Pale pink discoloration with 4% or less dobutamine loss 
in 24 hr exposed to light

1412 C

Dextrose 5% BAb LI 5 g 5% loss in 100 days at 5°C protected from light 1610 C

Dextrose 5% BAb LI 1 g 5% loss in 234.7 days at 5°C protected from light 1610 C

Dextrose 5% TRb LI 0.25 and 1 g Visually compatible with no dobutamine loss in 48 hr at 
room temperature

1802 C

Dextrose 5% ABb AB 4 g Visually compatible with no loss in 30 days at 4 and 
23°C protected from light

2241 C

Dextrose 5% BAb, BRNa c GIU 0.5 g Visually compatible with little loss in 24 hr at 4 and 
22°C

2289 C

Dextrose 5% BAd HOS 10 g Physically stable with little to no loss of drug in 7 days 
at 4°C followed by 12 hr at 35°C and an additional 12 
hr at 25°C

3507 C

Dextrose 10% Use within 24 hr 1(1/07) C

Normosol M in dextrose 5% Use within 24 hr 1(1/07) C

Ringer’s injection, lactated Use within 24 hr 1(1/07) C

Ringer’s injection, lactated CUa, TRb LI 1 g No loss in 48 hr at 25°C. Slight pink color at 3 hr 
becoming slightly brown at 48 hr

749 C

Sodium chloride 0.45% MGa LI 1 g No loss in 48 hr at 25°C. Slight pink color at 24 hr 
becoming slightly brown at 48 hr

789 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% Use within 24 hr 1(1/07) C

Sodium chloride 0.9% LI 200 mg Physically compatible for 24 hr 552 C

Sodium chloride 0.9% CUa , TRb LI 1 g No loss in 48 hr at 25°C. Slight pink color at 24 hr 
becoming slightly brown at 48 hr

749 C

Sodium chloride 0.9% TRb LI 250 mg About 3% dobutamine loss in 48 hr at 24°C. Initially 
colorless solution becomes pink with time. No decom-
position after 7 days at 5°C

811 C

Sodium chloride 0.9% a 2 to 8 g Pale pink discoloration with 3% or less dobutamine loss 
in 24 hr exposed to light

1412 C

Sodium chloride 0.9% TRa LI 0.25 and 1 g Visually compatible with no loss in 48 hr at room 
temperature

1802 C

Sodium chloride 0.9% BAb , BRNa c GIU 0.5 g Visually compatible with little loss in 24 hr at 4 and 
22°C

2289 C

Sodium chloride 0.9% BAd HOS 10 g Physically stable with little to no loss of drug in 7 days 
at 4°C followed by 12 hr at 35°C and an additional 12 
hr at 25°C

3507 C

Sodium lactate 1⁄6 M Use within 24 hr 1(1/07) C

a Tested in glass containers.

b Tested in PVC containers.

c Tested in polyethylene containers.

d Tested in medication cassette reservoirs.

Additive Compatibility

Dobutamine HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Acyclovir sodium BW 2.5 g LI 0.5 g D5W Discoloration in 25 min. Cloudiness and brown 
color in 2 hr due to dobutamine oxidation. No 
acyclovir loss

1343 I

Alteplase GEN 0.5 g LI 5 g D5W, NS Yellow discoloration and precipitate form 1856 I

Aminophylline SE 1 g LI 1 g D5W, NS Cloudy in 6 hr at 25°C 789 I

Aminophylline ES 2.5 g LI 1 g D5W, NS White precipitate in 12 hr at 21°C 812 I

Amiodarone HCl LZ 2.5 g LI 1 g D5W, NS Physically compatible for 24 hr at 21°C 812 C

Atracurium besylate BW 500 mg 1 g D5W Physically compatible and atracurium stable for 
24 hr at 5 and 30°C

1694 C

Atropine sulfate AB 16.7 mg LI 167 mg NS Physically compatible for 24 hr 552 C

Atropine sulfate ES 50 mg LI 1 g D5W, NS Physically compatible for 24 hr at 21°C 812 C

Bumetanide RC 125 mg LI 1 g D5W, NS Immediate yellow discoloration with yellow 
precipitate within 6 hr at 21°C

812 I

Calcium chloride UP 9 g LI 182 mg NS Physically compatible for 20 hr. Haze forms at 
24 hr

552 I

Calcium chloride ES 2 g LI 1 g D5W, NS Deeply pink in 24 hr at 25°C 789 I

Calcium chloride ES 50 g LI 1 g D5W, NS Physically compatible for 24 hr at 21°C 812 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Calcium gluconate VI 9 g LI 182 mg NS Small particles form within 4 hr. White precipi-
tate and haze after 15 hr

552 I

Calcium gluconate ES 2 g LI 1 g D5W, NS Deeply pink in 24 hr at 25°C 789 I

Calcium gluconate IX 50 g LI 1 g D5W, NS Small white particles in 24 hr at 21°C 812 I

Ciprofloxacin BAY 1.7 g LI 2 g D5W Visually compatible with no loss of ciprofloxacin 
in 24 hr at 22°C under fluorescent light. Dobuta-
mine not tested

2413 C

Diazepam RC 2.5 g LI 1 g D5W, NS Rapid clouding of solution with yellow precipi-
tate within 24 hr at 21°C

812 I

Digoxin BW 4 mg LI 1 g D5W, NS Slightly pink in 24 hr at 25°C 789 I

Dopamine HCl AS 5.5 g LI 172 mg NS Physically compatible for 24 hr 552 C

Dopamine HCl ACC 1.6 g LI 1 g D5W, NS Physically compatible with no color change in 24 
hr at 25°C

789 C

Dopamine HCl ES 800 mg LI 1 g D5W, NS Physically compatible for 24 hr at 21°C 812 C

Enalaprilat MSD 12 mg LI 1 g D5Wa Visually compatible. Little enalaprilat loss in 24 
hr at room temperature under fluorescent light. 
Dobutamine not tested

1572 C

Epinephrine HCl BR 50 mg LI 1 g D5W, NS Physically compatible for 24 hr at 21°C 812 C

Eptifibatide ME 750 mg 5 g Physically compatible and chemically stable for 
up to 24 hr at 25°C

3049 C

Floxacillin sodium BE 20 g LI 500 mg NS Haze forms immediately and precipitate forms 
in 24 to 48 hr at 15 and 30°C

1479 I

Flumazenil RC 20 mg LI 2 g D5Wa Visually compatible. No flumazenil loss in 24 hr 
at 23°C in fluorescent light. Dobutamine not 
tested

1710 C

Furosemide HO 1 g LI 1 g D5W, NS Cloudy in 1 hr at 25°C 789 I

Furosemide WY 5 g LI 1 g D5W, NS Immediate white precipitate 812 I

Furosemide HO 1 g LI 500 mg NS Haze forms immediately 1479 I

Heparin sodium ES 40,000 units LI 1 g D5W, NS Physically compatible with no color change in  
24 hr at 25°C

789 C

Heparin sodium LY 50,000 units LI 1 g D5W, NS Physically compatible for 24 hr at 21°C 812 C

Heparin sodium ES 5 million 
units

LI 1 g D5W, NS Pink discoloration within 6 hr at 21°C 812 I

Heparin sodium ES 50,000 units LI 1 g D5W Precipitate forms within 3 min 841 I

Heparin sodium LY 50,000 units LI 1.5 g D5W, NS Obvious precipitation 1318 I

Heparin sodium LY 50,000 units LI 900 mg D5W, W Physically compatible for 4 hr, but heat of reac-
tion detected by microcalorimetry

1318 I

Heparin sodium LY 50,000 units LI 900 mg NS Physically compatible for 4 hr with no heat of 
reaction detected by microcalorimetry

1318 C

Hydralazine HCl CI 200 mg LI 200 mg NS Physically compatible for 24 hr 552 C

Isoproterenol HCl ES 2 mg LI 1 g D5W, NS Physically compatible for 24 hr at 21°C 812 C

Lidocaine HCl ES 4 g LI 1 g D5W, NS Visually compatible for 24 hr at 25°C 789 C

Lidocaine HCl AST 4 and 10 g LI 1 g D5W, NS Physically compatible for 24 hr at 21°C 812 C

Magnesium sulfate TO 2 g LI 1 g D5W, NS Slightly pink in 24 hr at 25°C 789 I

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Magnesium sulfate ES 83 gb LI 167 mg NS Haze forms between 20 and 24 hr 552 I

Meperidine HCl ES 50 g LI 1 g D5W, NS Physically compatible for 24 hr at 21°C 812 C

Meropenem ZEN 1 and 20 g LI 1 g NS Visually compatible for 4 hr at room tempera-
ture

1994 C

Morphine sulfate ES 5 g LI 1 g D5W, NS Physically compatible for 24 hr at 21°C 812 C

Nitroglycerin AB 120 mg LI 1 g D5W, NS Physically compatible for 24 hr at 21°C 812 C

Nitroglycerin ACC 100 mg LI 500 mg D5S Stable with no loss of either drug after 24 hr at 
25°C. Pink color after 4 hr

990 C

Nitroglycerin  
with  
sodium nitroprusside

200 to  
800 mg  
200 to  
800 mg

2 to 8 g D5Wc Pink color with small amount of dark brown 
precipitate and 11 to 19% nitroglycerin loss in 
24 hr exposed to light

1412 I

Nitroglycerin  
with  
sodium nitroprusside

200 to  
800 mg  
200 to  
800 mg

2 to 8 g NSc Pink color with 8% or less loss for any drug for 
24 hr exposed to light

1412 C

Norepinephrine bitar-
trate

BN 32 mg LI 1 g D5W, NS Physically compatible for 24 hr at 21°C 812 C

Phentolamine 
mesylate

CI 20 mg LI 1 g D5W, NS Physically compatible for 24 hr at 21°C 812 C

Phenylephrine HCl WI 20 mg LI 1 g D5W, NS Physically compatible for 24 hr at 21°C 812 C

Phenytoin sodium AHP 25 g LI 1 g D5W, NS White precipitate forms rapidly, with brown 
solution in 6 hr at 21°C

812 I

Phenytoin sodium ES 1 g LI 1 g D5W, NS White precipitate forms within 5 to 10 min 789 I

Potassium chloride ES 160 mEq LI 1 g D5W, NS Slightly pink in 24 hr at 25°C 789 I

Potassium chloride AB 20 mEq LI 1 g D5W, NS Physically compatible for 24 hr at 21°C 812 C

Potassium phosphates AB 100 mmol LI 200 mg NS Small particles form after 1 hr. White precipitate 
noted after 15 hr

552 I

Procainamide HCl SQ 1 g LI 1 g D5W, NS Physically compatible with no color change in 24 
hr at 25°C

789 C

Procainamide HCl AHP 4 and 50 g LI 1 g D5W, NS Physically compatible for 24 hr at 21°C 812 C

Propranolol HCl AY 50 mg LI 1 g D5W, NS Physically compatible for 24 hr at 21°C 812 C

Ranitidine HCl GL 2 g LI 250 mg and 
1 g

D5W, NSa Physically compatible. No ranitidine loss in 48 
hr at room temperature in light. Dobutamine 
not tested

1361 C

Ranitidine HCl GL 50 mg LI 250 mg and 
1 g

D5Wa Physically compatible. 7% ranitidine loss in 48 
hr at room temperature in light. Dobutamine 
not tested

1361 C

Ranitidine HCl GL 50 mg LI 250 mg and 
1 g

NSa Physically compatible. No ranitidine loss in 48 
hr at room temperature in light. Dobutamine 
not tested

1361 C

Ranitidine HCl GL 50 mg and 
2 g

LI 0.25 and 
1 g

D5W, NSa Visually compatible. Little loss of either drug in 
48 hr at room temperature

1802 C

Sodium bicarbonate MG 5% LI 1 g Cloudy brown with precipitate in 3 hr at 25°C. 
18% dobutamine loss in 24 hr

789 I

Sodium bicarbonate IX 500 mEq LI 1 g D5W, NS White precipitate in 6 hr at 21°C 812 I

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Sodium nitroprusside 
with  
nitroglycerin

200 to  
800 mg  
200 to  
800 mg

2 to 8 g D5Wc Pink color with small amount of dark brown 
precipitate and 11 to 19% nitroglycerin loss in 
24 hr exposed to light

1412 I

Sodium nitroprusside 
with  
nitroglycerin

200 to  
800 mg  
200 to  
800 mg

2 to 8 g NSc Pink color with 8% or less loss for any drug for 
24 hr exposed to light

1412 C

Valproate sodium WW 4.5 g BA 1 g a Physically compatible for 24 hr at 22 to 25°C in 
ambient light and 34 to 38% relative humidity

3424 C

Verapamil HCl KN 80 mg LI 500 mg D5W, NS Slight pink color develops after 24 hr because of 
dobutamine oxidation

764 I

Verapamil HCl KN 160 mg LI 250 mg D5W No loss of either drug in 48 hr at 24°C or 7 days 
at 5°C. Transient pink color

811 C

Verapamil HCl KN 160 mg LI 250 mg NS Pink color and no verapamil and 3% dobuta-
mine loss in 48 hr at 24°C. At 5°C, no loss of 
either drug in 7 days

811 C

Verapamil HCl KN 1.25 g LI 1 g D5W, NS Physically compatible for 24 hr at 21°C 812 C

Zidovudine GW 2 g AB 1 g D5W No more than 5% loss for either drug at 23°C 
and 2% loss at 4°C in 24 hr

2489 C

Zidovudine GW 2 g AB 1 g NS No more than 4% loss for either drug at 23°C 
and 2% loss at 4°C in 24 hr

2489 C

a Tested in PVC containers.

b Tested as 1 g/12 mL final concentration.

c Tested in glass containers.

Drugs in Syringe Compatibility

Dobutamine HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Caffeine citrate 20 mg/1 mL GNS 12.5 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Dimenhydrinate 10 mg/1 mL 12.5 mg/1 mL Clear solution 2569 C

Doxapram HCl RB 400 mg/20 mL LI 100 mg/10 mL 5% doxapram loss in 3 hr and 11% in 24 hr 1177 I

Heparin sodium 2500 units/1 mL LI 250 mg/10 mL Physically compatible for at least 5 min 1053 C

Pantoprazole sodium a 4 mg/1 mL 12.5 mg/1 mL White precipitate forms within 1 hr 2574 I

Ranitidine HCl GL 50 mg/5 mL LI 25 mg Physically compatible for 4 hr at ambient 
temperature under fluorescent light

1151 C

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Dobutamine HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 5 mg/mLa LI 1 mg/mLa Cloudy and brown in 1 hr at 25°C 1157 I

Alprostadil BED 7.5 mcg/mLp q AB 3 mg/mLo Visually compatible for 1 hr 2746 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Alteplase GEN 1 mg/mL LI 2 mg/mLa Haze in 20 min spectrophotometrically 
and in 2 hr visually

1340 I

Amifostine USB 10 mg/mLa LI 4 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Aminophylline ES 4 mg/mLc LI 4 mg/mLc Slight precipitate and color change 
in 1 hr

1316 I

Amiodarone HCl LZ 4 mg/mLc LI 2 mg/mLc Physically compatible for 24 hr at 21°C 1032 C

Anidulafungin VIC 0.5 mg/mLa AB 4 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Argatroban GSK 1 mg/mLb LI 12.5 mg/mL Visually compatible for 24 hr at 23°C 2391 C

Atracurium besylate BW 0.5 mg/mLa LI 1 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Aztreonam SQ 40 mg/mLa LI 4 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa AB 4 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Bivalirudin TMC 5 mg/mLa b BV 12.5 mg/mL Cloudiness forms immediately 2680 I

Calcium chloride AB 4 mg/mLc LI 4 mg/mLc Physically compatible for 3 hr 1316 C

Calcium gluconate AST 4 mg/mLc LI 4 mg/mLc Physically compatible for 3 hr 1316 C

Cangrelor tetrasodium TMC 1 mg/mLb 4 mg/mLb Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.7 mg/mLb HOS 4 mg/mLb Physically compatible for 4 hr at room 
temperature

2758 C

Caspofungin acetate ME 0.5 mg/mLb BA 1 mg/mL Physically compatible over 60 min 2766 C

Cefepime HCl BMS 120 mg/mLc 1 mg/mL Physically compatible with less than 
10% cefepime loss. Dobutamine not 
tested

2513 C

Cefepime HCl BMS 120 mg/mLc 250 mg/mL Precipitates 2513 I

Ceftaroline fosamil FOR 2.22 mg/mLa HOS 4 mg/mLa Haze increases and particulates appear 2826 I

Ceftaroline fosamil FOR 2.22 mg/mLb l HOS 4 mg/mLb l Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime GSK 120 mg/mLd 1 mg/mL Physically compatible with less than 
10% ceftazidime loss. Dobutamine not 
tested

2513 C

Ceftazidime GSK 120 mg/mLd 250 mg/mL Precipitates 2513 I

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLc u HOS 4 mg/mLc Physically compatible for 2 hr 3262 C

Ciprofloxacin MI 2 mg/mLc LI 250 mcg/mLc Visually compatible for 24 hr at 24°C 1655 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa LI 4 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cladribine ORT 0.015b and 0.5e mg/mL LI 4 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Clarithromycin AB 4 mg/mLa BI 2 mg/mLa Visually compatible for 72 hr at both 
30 and 17°C

2174 C

Clevidipine butyrate CHS 0.5 mg/mL 4 mg/mLd pH shifted outside of specified pH 
range for clevidipine within 24 hr

3334 ?

Clonidine HCl BI 18 mcg/mLb LI 2 mg/mLa Visually compatible 2642 C

Cloxacillin sodium SMX 100 mg/mL HOS 12.5 mg/mL Precipitates immediately 3245 I

Dexmedetomidine HCl AB 4 mcg/mLb AST 4 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Diazepam ES 0.2 mg/mLc LI 4 mg/mLc Physically compatible for 3 hr 1316 C

Diltiazem HCl MMD 1 mg/mLa LI 2 mg/mLa Visually compatible for 24 hr at 25°C 1530 C

Diltiazem HCl MMD 5 mg/mL LI 1 mg/mLc Visually compatible 1807 C

Diltiazem HCl MMD 1 mg/mLa LI 4 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Docetaxel RPR 0.9 mg/mLa AST 4 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Dopamine HCl DCC 3.2 mg/mLc LI 4 mg/mLc Physically compatible for 3 hr 1316 C

Dopamine HCl AB 3.2 mg/mLa LI 4 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Dopamine HCl with  
lidocaine HCl

DCC  
AB

3.2 mg/mLc  
8 mg/mLc 

LI 4 mg/mLc Physically compatible for 3 hr 1316 C

Dopamine HCl with 
nitroglycerin

DCC  
LY

3.2 mg/mLc  
0.4 mg/mLc 

LI 4 mg/mLc Physically compatible for 3 hr 1316 C

Dopamine HCl with 
sodium nitroprusside

DCC  
ES

3.2 mg/mLc  
0.4 mg/mLc 

LI 4 mg/mLc Physically compatible for 3 hr 1316 C

Doripenem JJ 5 mg/mLa b HOS 4 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa BA 4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Enalaprilat MSD 0.05 mg/mLb LI 1 mg/mLa Physically compatible for 24 hr at room 
temperature under fluorescent light

1355 C

Epinephrine HCl AB 0.02 mg/mLa LI 4 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Eravacycline dihydro-
chloride

TET 0.6 mg/mLb HOS 4.1 mg/mLb Physically compatible for 2 hr at room 
temperature

3532 C

Etoposide phosphate BR 5 mg/mLa AST 4 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine MSD 0.2 mg/mLa LI 1 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Famotidine ME 2 mg/mLb 4 mg/mLa Visually compatible for 4 hr at 22°C 1936 C

Fenoldopam mesylate AB 80 mcg/mLb BED 4 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate ES 0.05 mg/mL LI 4 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Fluconazole RR 2 mg/mL LI 2 mg/mLa Visually compatible for 24 hr at 28°C 
under fluorescent light

1760 C

Foscarnet sodium AST 24 mg/mL LI 12.5 mg/mL Delayed formation of muddy precip-
itate

1335 I

Furosemide ES 1 mg/mLb LI 4 mg/mLb Physically compatible for 3 hr 1316 C

Furosemide ES 1 mg/mLa LI 4 mg/mLa Slight precipitate in 1 hr 1316 I

Furosemide AMR 10 mg/mL LI 4 mg/mLa Precipitate forms immediately 2062 I

Gemcitabine HCl LI 10 mg/mLb AST 4 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa BA 4 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Haloperidol lactate MN 0.5a and 5 mg/mL LI 4 mg/mLa Visually compatible for 24 hr at 21°C 1523 C

Heparin sodium ES 50 units/mLb LI 4 mg/mLb Physically compatible for 3 hr 1316 C

Heparin sodium ES 50 units/mLa LI 4 mg/mLa Immediate gross precipitation 1316 I

Heparin sodium TR 50 units/mL LI 1 mg/mLa Visually compatible for 4 hr at 25°C 1793 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Heparin sodium OR 100 units/mLa LI 4 mg/mLa Haze and white precipitate form 1877 I

Heparin sodium ES 100 units/mLa LI 4 mg/mLa Precipitate forms in 4 hr at 27°C 2062 I

Hetastarch in lactated 
electrolyte

AB 6% AST 4 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydromorphone HCl KN 1 mg/mL LI 4 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Hydroxyethyl starch 
130/0.4 in sodium chlo-
ride 0.9%

FRK 6% SZ 1, 2, 4 mg/mLa Visually compatible for 24 hr at room 
temperature

2770 C

Ibuprofen lysinate OVA 10 mg/mL HOS 1 mg/mLf Measured turbidity increased immedi-
ately and solution became hazy white 
with a white precipitate

3541 I

Indomethacin sodium 
trihydrate

MSD 1 mg/mLb LI 1.2 mg/mLa Hazy precipitate forms immediately 1527 I

Insulin, regular LI 1 unit/mLc LI 4 mg/mLc Physically compatible for 3 hr 1316 C

Isavuconazonium sulfate ASP 1.5 mg/mLc HOS 4.1 mg/mLc Physically compatible for 2 hr 3263 C

Labetalol HCl GL 1 mg/mLa LI 2.5 mg/mLa Visually compatible. Little loss of 
either drug in 4 hr at room tempera-
ture

1762 C

Labetalol HCl GL 5 mg/mL LI 4 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Labetalol HCl AH 2 mg/mLa LI 4 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Levofloxacin OMN 5 mg/mLa AB 12.5 mg/mL Visually compatible for 4 hr at 24°C 2233 C

Lidocaine HCl AB 8 mg/mLc LI 4 mg/mLc Physically compatible for 3 hr 1316 C

Lidocaine HCl with 
dopamine HCl

AB  
DCC

8 mg/mLc  
3.2 mg/mLc 

LI 4 mg/mLc Physically compatible for 3 hr 1316 C

Lidocaine HCl with  
nitroglycerin

AB  
LY

8 mg/mLc  
0.4 mg/mLc 

LI 4 mg/mLc Physically compatible for 3 hr 1316 C

Lidocaine HCl with 
sodium nitroprusside

AB  
ES

8 mg/mLc  
0.4 mg/mLc 

LI 4 mg/mLc Physically compatible for 3 hr 1316 C

Linezolid PHU 2 mg/mL AST 4 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.5 mg/mLa LI 4 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Magnesium sulfate LY 40 mg/mLc LI 4 mg/mLc Physically compatible for 3 hr 1316 C

Meperidine HCl AB 10 mg/mL LI 1 mg/mLa Physically compatible for 4 hr at 25°C 1397 C

Meropenem 50 mg/mL HOS 12.5 mg/mL Precipitation occurred within 4 hr 3538 I

Meropenem– 
vaborbactam

TMC 8 mg/mLb v HOS 4.1 mg/mLb Measured turbidity increases within 
1 hr. pH increased by >3 units within 
3 hr

3380 I

Micafungin sodium ASP 1.5 mg/mLb AB 4 mg/mLb Gross precipitate forms immediately 2683 I

Midazolam HCl RC 1 mg/mLa GNS 2 mg/mLa Particles form in 8 hr 1847 I

Midazolam HCl RC 1 mg/mLa LI 4 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Midazolam HCl RC 2 mg/mLa LI 4 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Milrinone lactate SW 0.2 mg/mLa LI 4 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Milrinone lactate SW 0.4 mg/mLa GEN 8 mg/mLa Visually compatible. Little loss of 
either drug in 4 hr at 23°C

2214 C

Morphine sulfate SCN 2 mg/mLa LI 4 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Nesiritide SCI 50 mcg/mLa b 12.5 mg/mL Physically compatible for 4 hr. May be 
chemically incompatible with nesir-
itidem 

2625 ?

Nicardipine HCl WY 1 mg/mLa LI 4 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Nicardipine HCl DCC 0.1 mg/mLa LI 1 mg/mLa Visually compatible for 24 hr at room 
temperature

235 C

Nitroglycerin LY 0.4 mg/mLc LI 4 mg/mLc Physically compatible for 3 hr 1316 C

Nitroglycerin AB 0.4 mg/mLa LI 4 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Nitroglycerin with  
dopamine HCl

LY  
DCC

0.4 mg/mLc  
3.2 mg/mLc 

LI 4 mg/mLc Physically compatible for 3 hr 1316 C

Nitroglycerin with  
lidocaine HCl

LY  
AB

0.4 mg/mLc  
8 mg/mLc 

LI 4 mg/mLc Physically compatible for 3 hr 1316 C

Nitroglycerin with 
sodium nitroprusside

LY  
ES

0.4 mg/mLc  
0.4 mg/mLc 

LI 4 mg/mLc Physically compatible for 3 hr 1316 C

Norepinephrine bitar-
trate

AB 0.128 mg/mLa LI 4 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Oritavancin diphosphate TAR 0.8, 1.2, and 2 mg/mLa HOS 4 mg/mLa Visually compatible for 4 hr at 20 to 
24°C

2928 C

Oxaliplatin SS 0.5 mg/mLa BED 4 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Pancuronium bromide ES 0.05 mg/mLa LI 1 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Pantoprazole sodium ALTn 0.16 to 0.8 mg/mLb LI 1 to 4 mg/mLa Cloudiness forms over time 2603 I

Pemetrexed disodium LI 20 mg/mLb AB 4 mg/mLa White cloudy precipitate with micro-
particulates forms immediately

2564 I

Phytonadione MSD 0.4 mg/mLc LI 4 mg/mLc Slight haze in 3 hr 1316 I

Piperacillin sodium–
tazobactam sodium

LEn 40 mg/mLa r LI 4 mg/mLa Heavy white turbidity forms immedi-
ately

1688 I

Plazomicin sulfate ACH 24 mg/mLc HOS 4.1 mg/mLc Physically compatible for 1 hr at 20 
to 25°C

3432 C

Posaconazole ME 18 mg/mL 5 mg/mLc Physically compatible 2911, 2912 C

Potassium chloride AB 0.06 mEq/mLc LI 4 mg/mLc Physically compatible for 3 hr 1316 C

Propofol ZENw 10 mg/mL LI 4 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Quinupristin– 
dalfopristin

2 mg/mLa t s 4 mg/mL Reported to be incompatible 3230 I

Ranitidine HCl GL 0.5 mg/mLf LI 1 mg/mLa Physically compatible for 24 hr 1323 C

Ranitidine HCl GL 1 mg/mLa LI 4 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Remifentanil HCl GW 0.025 and 0.25 mg/mLb LI 4 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sodium nitroprusside ES 0.4 mg/mLc LI 4 mg/mLc Physically compatible for 3 hr 1316 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Sodium nitroprusside RC 0.3, 1.2, 3 mg/mLa LI 1.5 mg/mLk Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Sodium nitroprusside RC 1.2 and 3 mg/mLa LI 6 mg/mLk Color darkening occurs over 48 hr at 
24°C protected from light

2357 ?

Sodium nitroprusside RC 0.3 and 1.2 mg/mLa LI 12.5 mg/mLk Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Sodium nitroprusside RC 3 mg/mLa LI 12.5 mg/mLk Color darkening occurs over 48 hr at 
24°C protected from light

2357 ?

Sodium nitroprusside 
with  
dopamine HCl

ES  
 
DCC

0.4 mg/mLc  
 
3.2 mg/mLc 

LI 4 mg/mLc Physically compatible for 3 hr 1316 C

Sodium nitroprusside 
with  
lidocaine HCl

ES  
 
AB

0.4 mg/mLc  
 
8 mg/mLc 

LI 4 mg/mLc Physically compatible for 3 hr 1316 C

Sodium nitroprusside 
with  
nitroglycerin

ES  
 
LY

0.4 mg/mLc  
 
0.4 mg/mLc 

LI 4 mg/mLc Physically compatible for 3 hr 1316 C

Sugammadex sodium 100 mg/mL s 12.5 mg/mL Precipitates immediately 3112 I

Tacrolimus FUJ 1 mg/mLb LI 1 mg/mLa Visually compatible for 24 hr at 25°C 1630 C

Tedizolid phosphate CUB 0.8 mg/mLb HOS 4.1 mg/mLb Immediate precipitation and increase 
in measured turbidity

3244 I

Telavancin HCl ASP 7.5 mg/mLa b l HOS 4 mg/mLa b l Physically compatible for 2 hr 2830 C

Theophylline TR 4 mg/mL LI 1 mg/mLa Visually compatible for 6 hr at 25°C 1793 C

Thiotepa IMMg 1 mg/mLa LI 4 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Tigecycline WY 1 mg/mLb 0.2 and 1 mg/
mLb 

Physically compatible for 4 hr 2714 C

Tigecycline ACD, FRK, 
WY

c s Stated to be compatible 2915, 3459, 
3460 

C

Tirofiban HCl ME 50 mcg/mLa b AB 0.25 and 5 mg/
mLa b 

Physically compatible with no loss of 
either drug in 4 hr at 23°C

2356 C

TNA #218 to #226h AST 4 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TPN #91h i LI 1 mg/mLj Physically compatible 1170 C

TPN #189h LI 50 mg/mLb Visually compatible for 24 hr at 22°C 1767 C

TPN #203, #204h LI 5 mg/mL Visually compatible for 4 hr at 23°C 1974 C

TPN #212 to #215h LI 4 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Vasopressin AMR 2 and 4 units/mLb AB 4.2 mg/mLa Physically compatible with vasopressin 
pushed through a Y-site over 5 sec

2478 C

Vecuronium bromide OR 0.1 mg/mLa LI 1 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Vecuronium bromide OR 1 mg/mL LI 4 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Verapamil HCl LY 0.2 mg/mLc LI 4 mg/mLc Physically compatible for 3 hr 1316 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Additional Compatibility Information
Peritoneal Dialysis Solutions
Dobutamine hydrochloride (Lilly) 2.5, 5, and 7.5 mcg/mL in 
Dianeal PD-1 (Baxter) with dextrose 1.5 and 4.25% retained at 
least 90% when stored for 24 hours at 4, 26, and 37°C.1417 1702 

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Zidovudine BW 4 mg/mLa LI 5 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Tested in sterile water for injection.

e Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

f Tested as the premixed infusion solution.

g Lyophilized formulation tested.

h Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

i Run at 10 mL/hr.

j In dextrose 5% infused at 1.2 mL/hr.

k Tested in dextrose 5% in sodium chloride 0.45%.

l Tested in Ringer’s injection, lactated.

m Nesiritide is incompatible with bisulfite antioxidants used in some drug formulations. The specific formulation of the product to be used should be checked to assure that no 
sulfite antioxidants are present.

n Test performed using the formulation WITHOUT edetate disodium.

o Tested in either dextrose 5% or in sodium chloride 0.9%, but the report did not specify which solution.

p Tested in a 1:1 mixture of (1) dextrose 5% and dextrose 5% in sodium chloride 0.45% with and without potassium chloride 20 mEq/L and also in (2) dextrose 10% in sodium 
chloride 0.45% with and without potassium chloride 20 mEq/L.

q Tested in a 1:1 mixture of dextrose 5% and TPN #274 (see Appendix).

r Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

s Salt not specified.

t Quinupristin and dalfopristin components combined.

u Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

v Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

w Test performed using the formulation WITH edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Docetaxel
AHFS 10:00

Products
Several different formulations of docetaxel injection prod-
ucts are available.3012 3013 3014 3015 3099 CAUTION: Care should 
be taken to ensure that the correct drug product, dose, and 
preparation procedure are used and that no confusion among 
differing products and concentrations occurs.

The use of gloves during preparation of docetaxel doses 
is recommended.3012 3013 3014 3015 3099 If docetaxel concentrate, 
powder, or any reconstituted or diluted solution comes in 
contact with skin, the affected area should be washed thor-
oughly with soap and water.3012 3013 3014 3015 3099 If contact with 
mucosa occurs, thorough flushing with water is required.3012 3013 
3014 3015 3099 

Docetaxel concentrate with diluent (2-vial package). 
Docetaxel concentrate is available in a 2-vial package: the first 
vial contains docetaxel concentrate 0.5 mL (20 mg) or 2 mL (80 
mg), while the second vial contains 1.95 or 7.2 mL, respectively, 
of the special diluent.3014 Each mL of docetaxel concentrate in 
the first vial contains docetaxel (anhydrous) 40 mg, polysor-
bate 80 1040 mg, and dehydrated alcohol 60 mg.3014 Citric acid 
anhydrous also may have been added to adjust the pH.3014 The 
diluent vial contains the special diluent, which is composed of 
polyethylene glycol 400 13% (w/v) in water for injection.3014 
Both the docetaxel vials and the accompanying diluent vials 
contain an overfill.3014 

Preparation of the final diluted solution for infusion from this 
2-vial formulation requires a 2-step dilution procedure prior to 
administration.3014 Step 1 is the preparation of the initial diluted 
solution, which is then further diluted to the final diluted solu-
tion for infusion in step 2.3014 

To prepare the initial diluted solution (step 1), the vial of 
accompanying diluent should be partially inverted to with-
draw the entire contents (approximately 1.95 mL for docetaxel 
20 mg and approximately 7.2 mL for docetaxel 80 mg) and the 
contents should be added to the appropriate corresponding vial of 
docetaxel concentrate.3014 Using repeated inversions, each vial of 
diluted docetaxel concentrate should then be thoroughly mixed 
for about 45 seconds; vials should not be shaken.3014 This initial 
diluted solution is a clear solution having a docetaxel concentra-
tion of 10 mg/mL.3014 If foam appears on the surface of the solu-
tion from the surfactant (i.e., polysorbate 80) in the formulation, 
the vials should be allowed to stand until any foam has dissipated; 
however, it is not necessary for all of the foam to have dissipated 
before proceeding with the rest of the preparation steps.3014 

To prepare the final diluted solution (step 2), the appropriate 
dose of the docetaxel 10-mg/mL initial diluted solution should 
be withdrawn from the vial and added to 250 mL of sodium 
chloride 0.9% or dextrose 5% in a glass or plastic (e.g., polypro-
pylene, polyolefin) infusion container to produce a final diluted 
solution for infusion with a concentration of 0.3 to 0.74 mg/
mL.3014 For docetaxel doses exceeding 200 mg, a larger volume 

of infusion solution should be used so that the concentration 
of the final diluted solution for infusion does not exceed 0.74 
mg/mL.3014 The final diluted solution for infusion should be thor-
oughly mixed by rotation.3014 

The manufacturer cautions that the 2-vial and 1-vial formula-
tions of docetaxel concentrate should not be used together.3014 

Docetaxel concentrate (1-vial package). Docetaxel also is avail-
able in single-use and multidose 1-vial formulations as concen-
trates of either 103013 or 20 mg/mL3012 3014 in polysorbate 80 and 
dehydrated alcohol.3012 3013 3014 Anhydrous citric acid,3013 3014 poly-
ethylene glycol,3013 propylene glycol,3016 edetate disodium,3016 
and povidone3018 also may be present in some products; specific 
product labeling should be consulted for additional formulation 
details.3012 3013 3014 3016 3018 These concentrates do not require a 
2-step dilution process; instead, these concentrates may be 
added directly to an infusion solution as a single step.3012 3013 3014 

Manufacturer recommendations differ on storage of the 
various 1-vial formulations;3012 3013 3014 if stored under refrig-
eration, the appropriate number of vials should be allowed 
to stand at room temperature for approximately 5 minutes 
prior to use.3012 The appropriate dose of the docetaxel concen-
trate should be withdrawn from the vials using only a 21-gauge 
needle;3012 3013 3014 larger bore needles (e.g., 18- or 19-gauge) 
may result in coring of the stopper and the presence of rubber 
particulates.3012 3014 The dose should be added to 250 mL of 
sodium chloride 0.9% or dextrose 5% in a glass or plastic (e.g., 
polypropylene, polyolefin) infusion container to produce a 
diluted solution for infusion with a docetaxel concentration of 
0.3 to 0.74 mg/mL.3012 3013 3014 For docetaxel doses exceeding 
200 mg, a larger volume of infusion solution should be used 
so that the concentration of the diluted solution for infusion 
does not exceed 0.74 mg/mL.3012 3013 3014 The diluted solution 
for infusion should be thoroughly mixed by gentle manual rota-
tion.3012 3013 3014 

Docetaxel alcohol-free concentrate (1-vial package). An alco-
hol-free 1-vial formulation of docetaxel 20 mg/mL concentrate 
also is available for dilution as a single step.3099 This formula-
tion is available in 1-mL (20 mg) single-dose vials and 4-mL (80 
mg) and 8-mL (160 mg) multidose vials.3099 Each mL contains 
docetaxel (anhydrous) 20 mg, soybean oil 27.5 mg, polysor-
bate 80 585 mg, citric acid 10 mg, and polyethylene glycol 300 
442.2 mg.3099 The appropriate dose of the docetaxel injection 
should be withdrawn from the vials using a 20-gauge needle 
and transferred to 250 mL of sodium chloride 0.9% or dextrose 
5% in a glass or plastic (e.g., polypropylene, polyolefin) infu-
sion container in a single injection to produce a diluted solu-
tion for infusion with a concentration of 0.3 to 0.74 mg/mL.3099 
For docetaxel doses exceeding 200 mg, a larger volume of infu-
sion solution should be used so that the concentration of the 
diluted solution for infusion does not exceed 0.74 mg/mL.3099 
The diluted solution for infusion should be thoroughly mixed by 
gentle manual rotation.3099 

DOI: 10.37573/9781585286850.129
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Docetaxel lyophilized powder with diluent (2-vial package). 
Docetaxel also is available as a lyophilized powder in a single-use 
vial containing 20 or 80 mg of docetaxel (anhydrous) packaged with 
a diluent vial containing approximately 1 or 4 mL of diluent (ethanol 
35.4% [w/w] in polysorbate 80).3015 Both the docetaxel vials and the 
accompanying diluent vials contain a slight overfill.3015 

To prepare the solution for infusion, the appropriate number 
of vials of powder and accompanying diluent should be allowed 
to stand at room temperature for approximately 5 minutes prior 
to use.3015 The diluent vials should be partially inverted to with-
draw the diluent using an 18- to 21-gauge, 1½-inch needle.3015 
The diluent should be transferred to the powder vial, and the vial 
should be shaken well to completely dissolve the powder.3015 The 
20-mg vial should be reconstituted with 1 mL of the accompanying 
diluent to yield a solution containing 20 mg/0.8 mL (equivalent to 
25 mg/mL); the 80-mg vial should be reconstituted with 4 mL of 
the accompanying diluent to yield a solution with a concentration 
of 24 mg/mL.3015 If bubbles appear in the solution from the surfac-
tant (i.e., polysorbate 80) in the formulation, the vials should be 
allowed to stand until any bubbles have dissipated.3015 

The appropriate dose of the docetaxel reconstituted solu-
tion should be withdrawn from the vial and added to 250 mL 
of sodium chloride 0.9% or dextrose 5% in a glass or plastic 
(e.g., polypropylene, polyolefin) infusion container to produce a 
final diluted solution for infusion with a concentration of 0.3 to 
0.74 mg/mL.3015 For docetaxel doses exceeding 200 mg, a larger 
volume of infusion solution should be used so that the concen-
tration of the final diluted solution for infusion does not exceed 
0.74 mg/mL.3015 The final diluted solution for infusion should be 
thoroughly mixed by manual rotation.3015 

Alcohol Content
Docetaxel injection products differ in the amount of alcohol 
(ethanol) present in the formulation:3012 3013 3014 3015 3019 3025 3099 

Manufacturer Formulation

Alcohol (ethanol) Content 
(g/m2) per Docetaxel 100 
mg/m2 dose Ref

Accord 1-vial concentrate 1.975 3014 

Accord 2-vial concentrate 0.15 3014 

Actavis 1-vial concentrate 2 3018 

Eagle Alcohol-free concen-
trate

0 3099 

Hospira 1-vial concentrate 1.8 3013 

Pfizer 1-vial concentrate 3.2 3016 

Sandoz 1-vial concentrate 2.6 3017 

Sanofi-Aventis 1-vial concentrate 2 3012 

Sun Pharma 
Global

Lyophilized powder 1.425 3015 

The manufacturers and FDA state that consideration 
should be given to the alcohol content of docetaxel injection 
products when prescribing or administering the drug, espe-
cially in patients in whom alcohol intake should be avoided or  

minimized3012 3013 3014 3015 3019 or when used in conjunction with 
other medications.3019 

Trade Name(s)
Docefrez, Taxotere

Administration
Docetaxel is administered as a 1-hour intravenous infusion 
at ambient temperature and light to patients who have been 
adequately premedicated to control adverse effects.3012 3013 3014 3015  
To minimize patient exposure to the diethylhexyl phthalate 
(DEHP) plasticizer, the infusion solution should be infused using 
polyethylene-lined administration sets.3012 3013 3014 3015 3099 

Stability
All diluted docetaxel solutions for infusion should be visu-
ally inspected for particulate matter and discoloration prior to 
administration; any solution that is not clear or that appears to 
contain a precipitate should be discarded.3012 3013 3014 3015 

Docetaxel concentrate with diluent (2-vial package) is a 
viscous clear yellow to brownish-yellow solution.3014 Intact vials 
of docetaxel with the accompanying special diluent should be 
stored at controlled room temperature and protected from 
light.3014 

The manufacturer states that the initial diluted solution is 
stable for up to 8 hours after preparation when stored under 
refrigeration or at room temperature.3014 Thiesen and Kramer 
evaluated the stability of docetaxel 10-mg/mL initial diluted 
solution over 28 days at 25 and 4°C.2242 The initial diluted 
solution remained visually clear with no color change and no 
docetaxel loss at either temperature.2242 

The manufacturer states that the final diluted solution for 
infusion is stable for 4 hours, including the 1-hour infusion time, 
if stored between 2 and 25°C.3014 

Docetaxel concentrate (1-vial package) formulations vary in 
color from clear, colorless to pale yellow to brownish-yellow.3012 
3013 3014 3016 3017 3018 Recommended storage conditions of intact 
vials also vary; however, most products should be stored 
between 2 and 25°C in the original container to protect from 
light.3012 3013 3014 3016 3017 3018 Freezing of the docetaxel concentrate 
vials does not adversely affect most 1-vial concentrate prod-
ucts.3012 3013 3014 3016 3017 Multidose vials are stable for up to 28 
days from initial vial puncture; however, temperature storage 
requirements and light protection recommendations during 
that time vary among products.3013 3014 3016 3017 Specific product 
labeling should be consulted for additional storage and stability 
details.

The diluted solution prepared from docetaxel concentrate 
(Taxotere, Sanofi-Aventis) is stable for up to 6 hours, including 
the 1-hour infusion time, if stored between 2 and 25°C;3012 
diluted solutions prepared from some generic 1-vial concentrate 
products have been described as stable for up to 4 hours under 
the same conditions.3013 3014 3016 3017 3018 In addition, the phys-
ical and chemical stability of the diluted solution for infusion in 
non-polyvinyl chloride (non-PVC) bags has been demonstrated 
for up to 48 hours for solutions prepared as recommended and 
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stored at 2 to 8°C for certain products.3012 Specific product 
labeling should be consulted for additional stability details.

Docetaxel alcohol-free concentrate (1-vial package) is a clear, 
colorless to yellow viscous solution.3099 Intact vials of the drug 
should be stored at 20 to 25°C in the original package to protect 
from light.3099 Following dilution of the alcohol-free formula-
tion in sodium chloride 0.9% or dextrose 5% for infusion, the 
solution is stable for 24 hours if stored between 2 and 25°C.3099 
Multidose vials are stable for up to 28 days from initial vial punc-
ture with multiple needle entries and withdrawals when stored 
at 2 to 8°C and protected from light.3099 

Docetaxel lyophilized powder with diluent (2-vial package) is a 
white powder that forms a clear solution when reconstituted.3015 
Intact vials of the drug and accompanying diluent should be 
stored at 2 to 8°C in the original package to protect against 
bright light.3015 The manufacturer states that the reconsti-
tuted solution is stable for up to 8 hours after preparation when 
stored under refrigeration or at room temperature.3015 The final 
diluted solution for infusion is stable for 6 hours, including the 
1-hour infusion time, if stored between 2 and 25°C.3015 Physical 
and chemical stability of the final diluted solution for infusion in 
non-PVC bags also has been demonstrated for up to 48 hours for 
solutions prepared as recommended and stored at 2 to 8°C.3015 

Docetaxel 0.8 mg/mL in sodium chloride 0.9% did not 
exhibit an antimicrobial effect on Enterococcus faecium, Staph-
ylococcus aureus, Pseudomonas aeruginosa, and Candida albi-
cans inoculated into the solution. Diluted solutions should be 
stored under refrigeration whenever possible, and the potential 
for microbiological growth should be considered when assigning 
expiration periods.2160 

Freezing Solutions
Although freezing is not noted to adversely affect most 1-vial 
docetaxel concentrate products,3012 3013 3014 3016 one manufac-
turer states that the diluted docetaxel solution for infusion 
should not be frozen.3017 

Crystallization
Some docetaxel products are supersaturated and may crys-
tallize over time.3012 3015 3016 If crystallization is noted, the drug 
must no longer be used and should be discarded.3012 3015 3016 

Plasticizer Leaching
The surfactant (polysorbate 80) contained in docetaxel formu-
lations can leach plasticizer from DEHP-plasticized PVC 
containers and administration sets.1683 The amount of DEHP 
plasticizer leached is time and concentration dependent;1683 it 
is also a function of the lipophilicity of the fluid that comes into 
contact with the DEHP-plasticized PVC container or device.3100 
The manufacturers recommend that docetaxel not be allowed 
to contact such containers and equipment.3012 3013 3014 3015 3099 To 
minimize patient exposure to the plasticizer, the infusion solu-
tion should be stored in glass or plastic (e.g., polyolefin, poly-
propylene) containers and infused using polyethylene-lined 
administration sets.3012 3013 3014 3015 3099 

In 1996, an acceptability limit of no more than 5 parts per 
million (5 mcg/mL) for DEHP plasticizer leached from PVC-con-
taining devices (e.g., containers) was proposed based on a 

review of metabolic and toxicologic considerations.2185 FDA later 
evaluated the safety of DEHP exposure by comparing doses of 
DEHP received by patients undergoing various medical proce-
dures with a defined tolerable intake value of DEHP, a value that 
was based upon the results of selected critical toxicity studies 
in experimental animals.3100 Based on the results of the safety 
assessment, FDA concluded that there is little risk posed by 
exposure to the amount of DEHP released from PVC bags used 
to store and administer drugs that require an excipient for solu-
bilization when label instructions for preparation and administra-
tion are followed.3100 However, such conclusions do not take into 
account increased risk for adverse effects from DEHP exposure 
in certain patients (e.g., critically ill male neonates or infants, 
male infants less than 1 year of age, male offspring of pregnant 
or breast-feeding women undergoing certain medical treat-
ments) or potential adverse effects related to aggregate expo-
sure for patients exposed to multiple medical devices, proce-
dures, or intravenous medications known to leach DEHP, for 
which there are varying levels of concern.3100 3101 

Mazzo et al. evaluated the leaching of DEHP plasticizer by 
docetaxel 0.56 and 0.96 mg/mL in dextrose 5% and in sodium 
chloride 0.9%. PVC bags of the solutions were used to prepare the 
admixtures. The leaching of the plasticizer was found to be time 
and concentration dependent; however, there was little differ-
ence between the 2 infusion solutions. After storage for 8 hours 
at 21°C, leached DEHP was found in the range of 30 to 51 mcg/
mL for the 0.96-mg/mL concentration and 25 to 36 mcg/mL for 
the 0.56-mg/mL concentration. During a simulated 1-hour infu-
sion, the amount of leached DEHP did not exceed 14 mcg/mL.1825 

A study was performed on the compatibility of docetaxel 
0.31 and 0.88 mg/mL in dextrose 5% or sodium chloride 0.9% 
with various infusion sets. The docetaxel solutions were run 
through the administration sets and the effluent was analyzed 
for DEHP plasticizer. At the higher concentration of docetaxel 
tested (0.88 mg/mL), unacceptable amounts of DEHP were 
leached from the Baxter vented nitroglycerin set (2C7552S), 
the Baxter vented volumetric pump nitroglycerin set (2C1042), 
and the IMED standard PVC set (9210). At both the low and 
high concentrations tested (0.31 and 0.88 mg/mL), unaccept-
able amounts of DEHP were leached from the IVAC MiniMed 
Uni-Set microbore (28026) and MiniMed Uni-Set macrobore 
full set (28034). The sets cited in Table 1 and Table 2 leached 
little or no DEHP.2451 

In another study, 20 mg of docetaxel (Taxotere, Sanofi- 
Aventis) was first dissolved in 1 mL of dehydrated alcohol and 
then diluted in 100 mL of sodium chloride 0.9%.3110 The solu-
tion was circulated through an 85-cm length of commercial PVC 
intravenous infusion tubing (Becton Dickinson) containing 25% 
DEHP by weight at a rate of 1.2 to 3 mL/min over a period of 
1 hour.3110 A decrease in light transmittance was first detected 
at 30 minutes and precipitation of the drug was noted by  
1 hour.3110 Precipitation was thought to be the result of leached 
DEHP interacting with surfactant (polysorbate 80) molecules in 
the docetaxel formulation, thereby decreasing the solubility of 
the drug.3110 This phenomenon was not observed with the use of 
low-DEHP content (10% by weight) PVC and non-PVC intrave-
nous infusion tubings (Polysciencetech).3110 
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With use of infusion bags and tubing that are free of DEHP 
plasticizer and the elimination of PVC precision flow regulators, 
a reduction in leached DEHP of up to 99% has been reported.2679 

Docetaxel vehicle equivalent to docetaxel 0.74 mg/mL 
in dextrose 5% was tested in VISIV polyolefin bags at room 
temperature near 23°C for 24 hours. No leached plastic compo-
nents were found within the 24-hour study period.2660 2792 

Docetaxel in PVC containers leached 200 to 500 mcg/mL of 
DEHP in 48 hours when stored under refrigeration and at room 
temperature, respectively. The use of nonplasticized containers 
such as polyethylene plastic containers was recommended.2718 

Table 1. Administration sets compatible with docetaxel 

infusions at concentrations of 0.88 mg/mL or less2451 

Manufacturer Administration Set

Abbott LifeCare 5000 Plum non-PVC specialty set (11594)

LifeCare model 4P specialty set, non-PVC (11434)

Life Shield anesthesia pump set OL with cartridge (13503)

Nitroglycerin primary i.v. pump set OL, vented (1772)

Omni-Flow universal primary i.v. pump short minibore (40527)

Block Medical Verifuse nonvented administration set with 0.22-μm filter, 
check valve, and non-DEHP PVC tubing (V021015)

I-Flow Vivus-400 polyethylene-lined infusion set (5000-784)

IMED Closed system non-PVC fluid path nonvented quick spike 
set (9630)

Non-PVC set with inline filter (9986)

Gemini 20 nonvented primary administration set for nitro-
glycerin and emulsions (2260)

IVAC Universal set with low-sorbing tubing (52053, 59953, S75053)

Reduced-PVC full set MiniMed Uni-Set macrobore (28190)

Ivion/Medex WalkMed spike set (SP-06) with pump set (PS-401, PS-360, 
PS-560)

McGaw Horizon pump vented nitroglycerin i.v. set (V7450)

Intelligent pump vented nitroglycerin i.v. set (V7150)

SoloPak Primary solution set with universal spike, 0.22-μm filter, 
and injection site (73600)

Table 2. Extension sets compatible with docetaxel  

infusions at concentrations of 0.88 mg/mL or less2451 

Manufacturer Administration Set

Abbott IVEX-HP filter set (4524)

IVEX-2 filter set (2679)

Baxter Polyethylene-lined extension set with 0.22-μm 
air-eliminating filter (1C8363)

Becton Dickinson E-Z infusion set (38-53121)

E-Z infusion set shorty (38-53741)

Intima i.v. catheter placement set (38-6918-1)

J-loop connector (38-1252-2)

Braun 0.2-μm filter extension set (FE-2012L)

Small-bore 0.2-μm filter extension set (PFE-2007)

Small-bore extension set with T-fitting (ET-04T)

Small-bore extension set with reflux valve (ET-116L)

Whin-winged extension set 90° Huber needle 
(HW-2276)

Whin extension set with Y-site and Huber needle 
(HW-2276 YHRF)

Y-extension set with valve (ET-08-YL)

Gish Biomedical VasTack noncoring portal-access needle system (VT 
2022)

IMED 0.2-μm add-on filter set (9400XL)

IVAC Spec-Sets extension set with 0.2-μm inline filter 
(C20028, C20350)

Pall SetSaver extended-life disposable set with 0.2-μm 
filter (ELD-96P)

SetSaver extended-life disposable set with 0.2-μm 
filter (ELD-96LL)

SetSaver extended-life disposable microbore 
extension tubing with 0.2-μm Posidyne filter 
(ELD-96LYL)

SetSaver extended-life disposable intravenous filter 
0.2-μm with standard bore extension tubing with 
injection site (ELD-96LYLS)

Pfizer/Strato 
Medical

Lifeport vascular-access system infusion set with 
Y-site (LPS 3009)

Compatibility Information
Solution Compatibility

Docetaxel

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BRNa RPR 0.3 and 0.9 g Visually compatible with little or no loss in 28 days at 25°C protected 
from light

2242 C

Dextrose 5% BRNb RPR 0.3 and 0.9 g Visually compatible with little or no loss in 28 days at 25°C protected 
from light

2242 C

Dextrose 5% BRc RPR 0.3 and 0.9 g Visually compatible with little or no loss in 5 days at 25°C protected from 
light. Precipitation and accompanying loss of drug occurred after 5 days 
in some samples

2242 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% BRNa RPR 0.3 and 0.9 g Visually compatible with little or no loss in 28 days at 25°C protected 
from light

2242 C

Sodium chloride 0.9% BRNd RPR 0.3 and 0.9 g Visually compatible with little or no loss in 28 days at 25°C protected 
from light

2242 C

Sodium chloride 0.9% BRc RPR 0.3 and 0.9 g Visually compatible with little or no loss in 3 days at 25°C protected from 
light. Precipitation and accompanying loss of drug occurred after 3 days 
in some samples

2242 C

Sodium chloride 0.9% BRNd , FREc SAA 740 mg Precipitation when stored at 23°C. No precipitation or loss of docetaxel 
in 48 hr when stored at 4°C followed by 4 hr at 23°C

2718 ?

Sodium chloride 0.9% BRNe AVE 0.4 and 0.8 g Visually compatible. No docetaxel loss in 35 days at 23°C exposed to fluo-
rescent light

2761 C

Sodium chloride 0.9% BAb , GRIa RP 0.3 and 0.9 g Physically and chemically stable for 24 hr at 20°C. Precipitation after that 
time

2804 C

Sodium chloride 0.9% d SAA 0.77 g Physically and chemically stable for 7 days at 5°C followed by 24 hr at 
approximately 20°C

3242 C

a Tested in glass containers.

b Tested in polypropylene containers.

c Tested in PVC containers.

d Tested in polyethylene containers.

e Tested in polypropylene-polyethylene copolymer PAB bags.

Y-Site Injection Compatibility (1:1 Mixture)

Docetaxel

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium GW 7 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Amifostine ALZ 10 mg/mLb RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Amikacin sulfate AB 5 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Aminophylline AB 2.5 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Amphotericin B PH 0.6 mg/mLa RPR 0.9 mg/mLa Visible turbidity forms immediately 2224 I

Ampicillin sodium SKB 20 mg/mLb RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Ampicillin sodium–
sulbactam sodium

RR 20 mg/mLb d RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Anidulafungin VIC 0.5 mg/mLa AVE 2 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Aztreonam BMS 40 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Bumetanide RC 0.04 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Buprenorphine HCl RKC 0.04 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Butorphanol tartrate APC 0.04 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Calcium gluconate FUJ 40 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Cefazolin sodium APC 20 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Cefepime HCl BMS 20 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Cefotaxime sodium HO 20 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cefotetan disodium ZEN 20 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Cefoxitin sodium ME 20 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Ceftazidime SKB 40 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Ceftriaxone sodium RC 20 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Cefuroxime sodium LI 30 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Chlorpromazine HCl SCN 2 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Ciprofloxacin BAY 1 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Clindamycin phosphate AST 10 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Dexamethasone sodium 
phosphate

ES 2 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Diphenhydramine HCl ES 2 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Dobutamine HCl AST 4 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Dopamine HCl AB 3.2 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Doripenem JJ 5 mg/mLa b SAA 0.8 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl liposomal SEQ 0.4 mg/mLa RPR 2 mg/mLa Partial loss of measured natural turbidity 2087 I

Doxycycline hyclate FUJ 1 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Droperidol AST 0.4 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Enalaprilat ME 0.1 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Famotidine ME 2 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Fluconazole RR 2 mg/mL RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Furosemide AMR 3 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Ganciclovir sodium RC 20 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Gemcitabine HCl LI 10 mg/mLb RPR 2 mg/mLa Physically compatible for 4 hr at 23°C 2226 C

Gentamicin sulfate AB 5 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Granisetron HCl SKB 0.05 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Haloperidol lactate MN 0.2 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Heparin sodium ES 100 units/mL RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Hydrocortisone sodium 
succinate

AB 1 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Hydromorphone HCl AST 0.5 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Hydroxyzine HCl ES 2 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Imipenem–cilastatin 
sodium

ME 10 mg/mLb g RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Leucovorin calcium ES 2 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Lorazepam WY 0.5 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Magnesium sulfate AST 100 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Mannitol BA 15% RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Meperidine HCl AST 4 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Meropenem ZEN 20 mg/mLb RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Mesna MJ 10 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Methylprednisolone 
sodium succinate

PHU 5 mg/mLa RPR 0.9 mg/mLa Partial loss of measured natural turbidity occurs 
immediately

2224 I

Metoclopramide HCl AB 5 mg/mL RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Metronidazole BA 5 mg/mL RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Morphine sulfate ES 1 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Nalbuphine HCl AST 10 mg/mL RPR 0.9 mg/mLa Increase in measured subvisible turbidity occurs 
immediately

2224 I

Ondansetron HCl GW 1 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Oxaliplatin SS 0.5 mg/mLa AVE 2 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Palonosetron HCl MGI 50 mcg/mL AVE 0.8 mg/mLa Physically compatible and no loss of either drug 
in 4 hr

2533 C

Pemetrexed disodium LI 20 mg/mLb AVE 0.8 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Piperacillin sodium–tazo-
bactam sodium

CYc 40 mg/mLa e RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Potassium chloride AB 0.1 mEq/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Prochlorperazine edisylate SO 0.5 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Promethazine HCl SCN 2 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Ranitidine HCl GL 2 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Sodium bicarbonate AB 1 mEq/mL RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Tobramycin sulfate LI 5 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Trimethoprim–sulfame-
thoxazole

ES 0.8 mg/mLa f RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Vancomycin HCl LI 10 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Zidovudine GW 4 mg/mLa RPR 0.9 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Test performed using the formulation WITHOUT edetate disodium.

d Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

e Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

f Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

g Not specified whether concentration refers to single component or combined components.

Selected Revisions December 12, 2018. © Copyright, October 
2000. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Dolasetron Mesylate
AHFS 56:22.20

Products
Dolasetron mesylate is available in 0.625-mL (12.5-mg) 
single-use ampuls and 5-mL (100-mg) single-use vials. Each 
mL of solution contains 20 mg of dolasetron mesylate and 
38.2 mg of mannitol with acetate buffer in water for injec-
tion.1(8/08) 

Dolasetron mesylate is also available in 25-mL (500-mg) 
multidose vials. Each mL of solution contains 20 mg of dola-
setron mesylate, 29 mg of mannitol, and 5 mg of phenol with 
acetate buffer in water for injection.1(8/08) 

pH
From 3.2 to 3.8.1(8/08) 

Trade Name(s)
Anzemet

Administration
Dolasetron mesylate is administered intravenously undiluted up 
to a rate of 100 mg/30 seconds or diluted in a compatible infu-
sion solution to a volume of 50 mL for infusion over 15 minutes. 
The administration line should be flushed both before and after 
dolasetron mesylate administration.1(8/08) 

Stability
Dolasetron mesylate injection is a clear, colorless solution. 
Intact containers should be stored at controlled room tempera-
ture and protected from light.1(8/08) 

Syringes
Dolasetron mesylate (Aventis) 12.5 mg/0.63 mL was packaged 
in 1-mL syringes sealed with tip caps. No loss of dolasetron 
mesylate occurred after 240 days of storage at 22°C.2626 

DOI: 10.37573/9781585286850.130

Compatibility Information
Solution Compatibility

Dolasetron mesylate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s 
injection, lactated

Stable for 24 hr at room temperature and 48 hr refrigerated 1(8/08) C

Dextrose 5% in sodium  
chloride 0.45%

Stable for 24 hr at room temperature and 48 hr refrigerated 1(8/08) C

Dextrose 5% Stable for 24 hr at room temperature and 48 hr refrigerated 1(8/08) C

Dextrose 5% HMR 10 g Physically compatible with no loss in 31 days at 4 and 23°C 2675 C

Ringer’s injection, lactated Stable for 24 hr at room temperature and 48 hr refrigerated 1(8/08) C

Sodium chloride 0.9% Stable for 24 hr at room temperature and 48 hr refrigerated 1(8/08) C

Sodium chloride 0.9% HMR 10 g Physically compatible with no loss in 31 days at 4 and 23°C 2675 C

Sodium chloride 0.9% 12.5 ga Visually compatible and no loss in 31 days at room temperature 2736 C

a Tested in polypropylene syringes.

Y-Site Injection Compatibility (1:1 Mixture)

Dolasetron mesylate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL SAA 20 mg/mL Physically compatible with less than 10% acetamino-
phen loss over 4 hr at room temperature

2841, 2844 C

Azithromycin PF 2 mg/mLb HMR 20 mg/mLc Visually compatible 2368 C

Caspofungin acetate ME 0.5 mg/mLb SAA 20 mg/mL Physically compatible with dolasetron mesylate given 
i.v. push over 2 to 5 min

2766 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Dexmedetomidine HCl AB 4 mcg/mLb HO 2 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Fenoldopam mesylate AB 80 mcg/mLb AVE 2 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Hetastarch in lactated 
electrolyte

AB 6% HO 2 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Oxaliplatin SS 0.5 mg/mLa AVE 2 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Injected via Y-site into an administration set running azithromycin.

Selected Revisions January 17, 2014. © Copyright, October 
2002. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Dopamine Hydrochloride
AHFS 12:12.08.08

Products
Dopamine hydrochloride is available in 200-mg (40 mg/mL), 
400-mg (40 mg/mL), 400-mg (80 mg/mL), 800-mg (80 mg/
mL), and 800-mg (160 mg/mL) vials and prefilled syringes. The 
solutions also contain sodium metabisulfite 0.9% as an antioxi-
dant, citric acid and sodium citrate buffer, and hydrochloric acid 
or sodium hydroxide to adjust the pH in water for injection.1(4/07) 4 

Dopamine hydrochloride is available premixed for infusion 
in concentrations of 0.8, 1.6, and 3.2 mg/mL in dextrose 5%. 
Also present are sodium metabisulfite 0.5 mg/mL and hydro-
chloric acid and/or sodium hydroxide for pH adjustment.1(4/07) 

pH
Dopamine hydrochloride injection has a pH of about 3.3 (range 
2.5 to 5). The premixed dopamine hydrochloride infusions have 
a pH of about 3.3 to 3.8 (range 2.5 to 4.5).1(4/07) 4 

Osmolality
The osmolality of dopamine hydrochloride 40 mg/mL was 
619 mOsm/kg by freezing-point depression and 581 mOsm/kg 
by vapor pressure.1071 At a concentration of 10 mg/mL (diluent 
unspecified), the osmolality was determined to be 277 mOsm/kg.1233 

Osmolarity
The osmolarity of premixed dopamine hydrochloride in dextrose 
5% (Hospira) is 261, 269, and 286 mOsm/L for the 0.8-, 1.6-, 
and 3.2-mg/mL concentrations, respectively.1(4/07) 4 

Administration
Dopamine hydrochloride is administered by intravenous infu-
sion into a large vein using an infusion pump or other infusion 
control device. The premixed infusion solutions are suitable for 
administration without dilution, but the concentrated injection 
must be diluted for use. Often the dose of concentrate is added 
to 250 or 500 mL of compatible solution. The concentration 
used depends on the patient’s requirements. Concentrations as 
high as 3200 mcg/mL have been used.1(4/07) 4 

Stability
Intact containers of dopamine hydrochloride should be stored 
at controlled room temperature. The injections should be 
protected from excessive heat and from freezing.1(4/07) 4  Do not 
use the injection if it is darker than slightly yellow or discolored 
in any other way.1(4/07) 

Dopamine hydrochloride under simulated summer condi-
tions in paramedic vehicles was exposed to temperatures 
ranging from 26 to 38°C over 4 weeks. Analysis found no loss of 
the drug under these conditions.2562 

pH Effects
The pH of the solution is one of the most critical factors deter-
mining dopamine hydrochloride stability. Dopamine hydrochlo-

ride is stable over a pH range of 4 to 6.4 when mixed with other 
drugs in dextrose 5%,312  but it is most stable at pH 5 or below.79  
In alkaline solutions, the catechol moieties are oxidized, cyclized, 
and polymerized to colored materials,312  forming a pink to violet 
color.78  Decomposition is also indicated by the formation of a 
yellow or brown discoloration of the solution.4  Discolored solu-
tions should not be used.1(4/07) 4 312 

Freezing Solutions
Dopamine hydrochloride 0.5 mg/mL in dextrose 5% was frozen 
at −20°C in polypropylene syringes (Codan Medical and B. 
Braun) for 6 months. No visible precipitation or color change 
was observed. However, layering or stratification occurred 
in the frozen samples. Repeated inversion of the syringes was 
required to yield a clear and uniform solution. Less than 2% 
dopamine loss occurred in 6 months to samples in the Codan 
syringes. However, samples frozen in the Braun syringes were 
less stable, with dopamine losses up to 14%. The Braun syringes 
when frozen allowed air to enter into the product, which could 
compromise sterility as well as stability.2530 

Light Effects
Exposure of dopamine hydrochloride 100 mg/100 mL in dextrose 
5% to fluorescent and blue phototherapy light for 36 hours at 
25°C, while static or flowing through tubing at 2 mL/hr, resulted 
in no significant difference in drug concentration compared to 
controls stored in the dark. Because no unacceptable loss occurs, 
protection of dopamine hydrochloride infusions from blue 
phototherapy lights is not necessary.1100 

Syringes
Dopamine hydrochloride (Abbott) 200 mg/50 mL in dextrose 
5% exhibited no change in appearance and no drug loss when 
stored in 60-mL plastic syringes (Becton Dickinson) for 24 hours 
at 25°C.1579 

Dopamine hydrochloride (Therabel Lucien Pharma) 4 mg/mL 
in dextrose 5% was packaged in 50-mL polypropylene syringes 
(Becton Dickinson) and stored at 4 and 24°C in the dark and 
exposed to room light for 48 hours. Dopamine losses were less 
than 10% throughout the study.1961 

Sorption
Dopamine hydrochloride has been shown not to exhibit sorp-
tion to polyvinyl chloride (PVC) bags and tubing, polyethylene 
tubing, polypropylene syringes, and polypropylene-polystyrene 
syringes.536 784 1961 

Filtration
Dopamine hydrochloride 100 mcg/mL in dextrose 5% or sodium 
chloride 0.9% was delivered over 5 hours through 4 kinds of 
0.2-μm membrane filters varying in size and composition. Dopa-
mine concentration losses of 3 to 5% were found during the first 
60 minutes; subsequent dopamine levels returned to the orig-
inal concentration when the binding sites became saturated.1399 

DOI: 10.37573/9781585286850.131
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Central Venous Catheter
Dopamine hydrochloride (Abbott) 3.2 mg/mL in dextrose 5% 
was found to be compatible with the ARROWg+ard Blue Plus 
(Arrow International) chlorhexidine-bearing triple-lumen 
central catheter. Essentially complete delivery of the drug was 

found with little or no drug loss occurring. Furthermore, chlor-
hexidine delivered from the catheter remained at trace amounts 
with no substantial increase due to the delivery of the drug 
through the catheter.2335 

Compatibility Information
Solution Compatibility

Dopamine HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Amino acids 4.25%, dextrose 
25%

MG AS 400 mg No increase in particulate matter in 24 hr at 4°C 349 C

Dextrose 5% in Ringer’s injec-
tion, lactated

MG AS 800 mg Less than 5% loss in 48 hr at 25°C 79 C

Dextrose 5% in sodium chlo-
ride 0.45%

MG AS 800 mg Less than 5% loss in 48 hr at 25°C 79 C

Dextrose 5% in sodium chlo-
ride 0.9%

MG AS 800 mg Less than 5% loss in 48 hr at 25°C 79 C

Dextrose 10% in sodium 
chloride 0.18%

TRa 300 mg Visually compatible with no loss in 96 hr at room temperature 
under fluorescent light

1569 C

Dextrose 5% MG AS 800 mg Less than 5% loss in 48 hr at 25°C 79 C

Dextrose 5% TRa AS 800 mg Stable for 24 hr at 25°C 79 C

Dextrose 5% AS 800 mg Stable for 7 days at 5°C 79 C

Dextrose 5% AB ACC 800 mg Physically compatible. 10% loss calculated to occur after 142 hr 
at 25°C

527 C

Dextrose 5% BAa DB 3.2 g 5% loss in 14.75 days at 5°C protected from light 1610 C

Dextrose 5% TRa ES 0.4 and 3.2 g Visually compatible with no loss in 48 hr at room temperature 1802 C

Dextrose 5% BAa SO 6.1 g 3% loss in 24 hr at 23°C 2085 C

Dextrose 5% FRE NYC 500 mg Visually compatible. Losses of 4% in 7 days at room temperature 
and 2% in 3 months refrigerated

2530 C

Dextrose 10% TRa 300 mg Visually compatible with no loss in 96 hr at room temperature 
under fluorescent light

1569 C

Ringer’s injection, lactated MG AS 800 mg Less than 5% loss in 48 hr at 25°C 79 C

Sodium chloride 0.9% MG AS 800 mg Less than 5% loss in 48 hr at 25°C 79 C

Sodium chloride 0.9% TRa ES 0.4 and 3.2 g Visually compatible. 5% loss in 48 hr at room temperature 1802 C

Sodium lactate 1⁄6 M MG AS 800 mg Less than 5% loss in 48 hr at 25°C 79 C

a Tested in PVC containers.

Additive Compatibility

Dopamine HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Acyclovir sodium BW 2.5 g SO 800 mg D5W Yellow color developed in 1.5 hr due to dopamine 
oxidation. No acyclovir loss

1343 I

Alteplase GEN 0.5 g ACC 5 g D5W, NS About 30% alteplase clot-lysis activity loss in 24 hr 
at 25°C

1856 I
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Aminophylline SE 500 mg ACC 800 mg D5W Physically compatible. At 25°C, 10% dopamine 
decomposition occurs in 111 hr

527 C

Amphotericin B SQ 200 mg AS 800 mg D5W Precipitates immediately 78 I

Ampicillin sodium BR 4 g AS 800 mg D5W Color change. 36% ampicillin loss in 6 hr at 23 to 
25°C. Dopamine loss in 6 hr

78 I

Atracurium besylate BW 500 mg 1.6 g D5W Physically compatible and atracurium stable for 24 
hr at 5 and 30°C

1694 C

Calcium chloride UP AS 800 mg D5W No dopamine loss in 24 hr at 25°C 312 C

Chloramphenicol 
sodium succinate

PD 4 g AS 800 mg D5W Both drugs stable for 24 hr at 25°C 78 C

Ciprofloxacin MI 2 g 400 mg NS Compatible for 24 hr at 25°C 888 C

Ciprofloxacin MI 2 g 1.04 g NS Compatible for 24 hr at 25°C 888 C

Dobutamine HCl LI 172 mg AS 5.5 g NS Physically compatible for 24 hr 552 C

Dobutamine HCl LI 1 g ACC 1.6 g D5W, NS Physically compatible with no color change in 24 hr 
at 25°C

789 C

Dobutamine HCl LI 1 g ES 800 mg D5W, NS Physically compatible for 24 hr at 21°C 812 C

Enalaprilat MSD 12 mg AMR 1.6 g D5Wb Visually compatible. 5% enalaprilat loss in 24 hr at 
room temperature under fluorescent light. Dopa-
mine not tested

1572 C

Flumazenil RC 20 mg AB 3.2 g D5Wb Visually compatible. 7% flumazenil loss in 24 hr at 
23°C in fluorescent light. Dopamine not tested

1710 C

Gentamicin sulfate SC 2 g AS 800 mg D5W No dopamine and 7% gentamicin loss in 24 hr at 
25°C

312 C

Gentamicin sulfate SC 320 mg AS 800 mg D5W Gentamicin stable through 6 hr. 80% gentamicin 
loss in 24 hr at 25°C. Dopamine stable for 24 hr

78 I

Heparin sodium AB 200,000 units AS 800 mg D5W No dopamine or heparin loss in 24 hr at 25°C 312 C

Hydrocortisone 
sodium succinate

UP 1 g AS 800 mg D5W No dopamine loss in 18 hr at 25°C 312 C

Lidocaine HCl AST 4 g AS 800 mg D5Wb No dopamine or lidocaine loss in 24 hr at 25°C 312 C

Lidocaine HCl AST 2 g ACC 800 mg D5W, LR, NS Physically compatible for 24 hr at 25°C 775 C

Mannitol MG 20% AS 800 mg Under 5% dopamine loss in 48 hr at 25°C 79 C

Meropenem ZEN 1 and 20 g DU 800 mg NS Visually compatible for 4 hr at room temperature 1994 C

Methylprednisolone 
sodium succinate

UP 500 mg AS 800 mg D5W No dopamine loss in 18 hr at 25°C 312 C

Methylprednisolone 
sodium succinate

UP 500 mg AS 800 mg D5W Clear solution for 24 hr 329 C

Nitroglycerin ACC 400 mg ACC 800 mg D5W, NSc Physically compatible with little or no nitroglycerin 
loss in 48 hr at 23°C. Dopamine not tested

929 C

Oxacillin sodium BR 2 g AS 800 mg D5W No dopamine and 2% oxacillin loss in 24 hr at 25°C 312 C

Penicillin G potas-
sium

LI 20 million 
units

AS 800 mg D5W 14% penicillin loss in 24 hr at 25°C. Dopamine 
stable for 24 hr

78 I

Potassium chloride MG AS 800 mg D5W No dopamine loss in 24 hr at 25°C 312 C

Ranitidine HCl GL 50 mg and 
2 g

ES 400 mg and 
3.2 g

D5W, NSb Physically compatible. 6% ranitidine loss in 48 hr at 
room temperature in light. Dopamine not tested

1361 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Ranitidine HCl GL 50 mg and 
2 g

ES 0.4 and 
3.2 g

D5W, NSa Visually compatible. No dopamine and 7% raniti-
dine loss in 48 hr at room temperature

1802 C

Sodium bicarbonate MG 5% AS 800 mg Color change 5 min after mixing 79 I

Valproate sodium WW 4.5 g BA 800 mg b Physically compatible for 24 hr at 22 to 25°C in 
ambient light and 34 to 38% relative humidity

3424 C

Verapamil HCl KN 80 mg ES 400 mg D5W, NS Physically compatible for 24 hr 764 C

a Tested in both glass and PVC containers.

b Tested in PVC containers.

c Tested in glass containers.

Drugs in Syringe Compatibility

Dopamine HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Caffeine citrate 20 mg/1 mL SO 80 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Doxapram HCl RB 400 mg/20 mL 100 mg/5 mL Physically compatible with 3% doxapram loss in 24 hr 1177 C

Heparin sodium 2500 units/1 mL 50 mg/5 mL Physically compatible for at least 5 min 1053 C

Pantoprazole sodium a 4 mg/1 mL 40 mg/1 mL Whitish precipitate forms within 1 hr 2574 I

Ranitidine HCl GL 50 mg/5 mL 40 mg Physically compatible for 4 hr at ambient temperature 
under fluorescent light

1151 C

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Dopamine HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 5 mg/mLa AB 1.6 mg/mLa Solution turns dark brown in 2 hr at 
25°C

1157 I

Aldesleukin CHI 33,800 I.U./mLa ES 1.6 mg/mLa Visually compatible with little or no 
loss of aldesleukin activity

1857 C

Aldesleukin CHIi a Unacceptable loss of aldesleukin 
activity

1890 I

Alprostadil BED 7.5 mcg/mLt u AB 3 mg/mLs Visually compatible for 1 hr 2746 C

Alteplase GEN 1 mg/mL DU 8 mg/mLa Haze noted in 4 hr 1340 I

Amifostine USB 10 mg/mLa AST 3.2 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Amiodarone HCl LZ 4 mg/mLc ES 1.6 mg/mLc Physically compatible for 24 hr at 21°C 1032 C

Angiotensin II acetate LJ 5 and 10 mcg/mLb Stated to be compatible 3430 C

Anidulafungin VIC 0.5 mg/mLa AMR 3.2 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Argatroban GSK 1 mg/mLb AMR 80 mg/mL Visually compatible for 24 hr at 23°C 2391 C

Additive Compatibility (Cont.)



ASHP INJECTABLE DRUG INFORMATION DOPAMINE HyDROCHLORIDE 545

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Atracurium besylate BW 0.5 mg/mLa SO 1.6 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Aztreonam SQ 40 mg/mLa AST 3.2 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa AB 3.2 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Bivalirudin TMC 5 mg/mLa b AMR 80 mg/mL Visually compatible for 6 hr at 23°C 2680 C

Caffeine citrate 20 mg/mL 0.6 mg/mLa Compatible and stable for 24 hr at 
room temperature

1(4/07) C

Cangrelor tetrasodium TMC 1 mg/mLb 4 mg/mLb Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.7 mg/mLb AMR 3.2 mg/mLb Physically compatible for 4 hr at room 
temperature

2758 C

Caspofungin acetate ME 0.5 mg/mLb BA 3.2 mg/mL Physically compatible over 60 min 2766 C

Cefepime HCl BMS 120 mg/mLd 0.4 mg/mL Physically compatible with less than 
10% cefepime loss. Dopamine not 
tested

2513 C

Ceftaroline fosamil FOR 2.22 mg/mLa b n HOS 3.2 mg/mLa b n Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime GSK 120 mg/mLd 0.4 mg/mL Physically compatible with less than 
10% ceftazidime loss. Dopamine not 
tested

2513 C

Ceftazidime–avibactam 
sodium

ALL 20 mg/mLbb cc Physically compatible for up to 4 hr at 
room temperature

3004 C

Ceftolozane sulfate–tazo-
bactam sodium

CUBw 30 mg/mLa b 3.2 mg/mL Physically compatible with no loss of 
either drug in 24 hr at 25°C

2959 C

Ceftolozane sulfate–tazo-
bactam sodium

CUB 10 mg/mLc w HOS 0.8 mg/mLc Physically compatible for 2 hr 3262 C

Ciprofloxacin MI 2 mg/mLc AB 1.6 mg/mLc Visually compatible for 24 hr at 24°C 1655 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa AB 3.2 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cladribine ORT 0.015b  and 0.5f  
mg/mL

AST 3.2 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Clarithromycin AB 4 mg/mLa DB 3.2 mg/mLa Visually compatible for 72 hr at both 
30 and 17°C

2174 C

Clonidine HCl BI 18 mcg/mLb NYC 2 mg/mLa Visually compatible 2642 C

Cloxacillin sodium SMX 100 mg/mL BA 3.2 mg/mL Physically compatible for up to 4 hr at 
room temperature

3245 C

Daptomycin CUBz 18.2 mg/mLb o AMR 3.6 mg/mLo Physically compatible with no loss of 
either drug in 2 hr at 25°C

2553 C

Dexmedetomidine HCl AB 4 mcg/mLb AB 3.2 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 1 mg/mLa AB 1.6 mg/mLa Visually compatible for 24 hr at 25°C 1530 C

Diltiazem HCl MMD 5 mg/mL AB, SO 0.8 mg/mLc Visually compatible 1807 C

Diltiazem HCl MMD 1 mg/mLa AB 3.2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Dobutamine HCl LI 4 mg/mLb DCC 3.2 mg/mLc Physically compatible for 3 hr 1316 C

Dobutamine HCl LI 4 mg/mLa AB 3.2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Dobutamine HCl with 
lidocaine HCl

LI  
AB

4 mg/mLc   
8 mg/mLc 

DCC 3.2 mg/mLc Physically compatible for 3 hr 1316 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Dobutamine HCl with 
nitroglycerin

LI  
LY

4 mg/mLc   
0.4 mg/mLc 

DCC 3.2 mg/mLc Physically compatible for 3 hr 1316 C

Dobutamine HCl with 
sodium nitroprusside

LI  
ES

4 mg/mLc   
0.4 mg/mLc 

DCC 3.2 mg/mLc Physically compatible for 3 hr 1316 C

Docetaxel RPR 0.9 mg/mLa AB 3.2 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Doripenem JJ 5 mg/mLa b AMR 3.2 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl liposomal SEQ 0.4 mg/mLa AB 3.2 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Enalaprilat MSD 0.05 mg/mLb IMS 1.6 mg/mLa Physically compatible for 24 hr at 
room temperature under fluores-
cent light

1355 C

Epinephrine HCl AB 0.02 mg/mLa AB 3.2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Eravacycline dihydrochlo-
ride

TET 0.6 mg/mLb BA 0.8 mg/mLh Physically compatible for 2 hr at room 
temperature

3532 C

Esmolol HCl DCC 10 mg/mLa IMS 1.6 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Etoposide phosphate BR 5 mg/mLa AST 3.2 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine MSD 0.2 mg/mLa TR 1.6 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Famotidine ME 2 mg/mLb 1.6 mg/mLa Visually compatible for 4 hr at 22°C 1936 C

Fenoldopam mesylate AB 80 mcg/mLb AB 3.2 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate ES 0.05 mg/mL AB 3.2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Fluconazole RR 2 mg/mL AMR 1.6 mg/mLa Visually compatible for 24 hr at 28°C 
under fluorescent light

1760 C

Foscarnet sodium AST 24 mg/mL DU 80 mg/mL Physically compatible for 24 hr at 
room temperature under fluores-
cent light

1335 C

Furosemide AB, AMR 5 mg/mL AST, DU 12.8 mg/mL Physically compatible for 3 hr at room 
temperature

1978 C

Furosemide AB, AMR 5 mg/mL AB, 
AMR

12.8 mg/mL White precipitate forms immediately 1978 I

Furosemide AMR 10 mg/mL AB 3.2 mg/mLa Precipitate forms in 4 hr at 27°C 2062 I

Gemcitabine HCl LI 10 mg/mLb AB 3.2 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa AB 3.2 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Haloperidol lactate MN 0.5a  and 5 mg/mL DU 1.6 mg/mLa Visually compatible for 24 hr at 21°C 1523 C

Heparin sodium UP 1000 units/Lg ACC 40 mg/mL Physically compatible for 4 hr at room 
temperature

534 C

Heparin sodium ES 100 units/mLa AB 3.2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Heparin sodium TR 50 units/mL BA 1.6 mg/mL Visually compatible for 4 hr at 25°C 1793 C

Hetastarch in lactated 
electrolyte

AB 6% AB 3.2 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydrocortisone sodium 
succinate

UP 10 mg/Lg ACC 40 mg/mL Physically compatible for 4 hr at room 
temperature

534 C

Hydromorphone HCl KN 1 mg/mL AB 3.2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Hydroxyethyl starch 
130/0.4 in sodium chlo-
ride 0.9%

FRK 6% BMS 0.8, 3.2, 6.4 mg/
mLa 

Visually compatible for 24 hr at room 
temperature

2770 C

Ibuprofen lysinate OVA 10 mg/mL HOS 3.2 mg/mLh Precipitate formed within 4 hr 3541 I

Indomethacin sodium 
trihydrate

MSD 1 mg/mLb AB 1.2 mg/mLa Hazy precipitate forms immediately 1527 I

Insulin, regular LI 1 unit/mLa DU 3.2 mg/mLa White precipitate forms immediately, 
dissolves quickly, and reforms in 24 hr 
at 23°C

1877 I

Isavuconazonium sulfate ASP 1.5 mg/mLc HOS 0.8 mg/mLc Physically compatible for 2 hr 3263 C

Labetalol HCl SC 1 mg/mLa IMS 1.6 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Labetalol HCl GL 1 mg/mLa ES 1.6 mg/mLa Visually compatible. Little loss of 
either drug in 4 hr at room tempera-
ture

1762 C

Labetalol HCl AH 2 mg/mLa AB 3.2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Levofloxacin OMN 5 mg/mLa AMR 80 mg/mL Visually compatible for 4 hr at 24°C 2233 C

Lidocaine HCl AB 8 mg/mLc DCC 3.2 mg/mLc Physically compatible for 3 hr 1316 C

Lidocaine HCl with  
dobutamine HCl

AB  
LI

8 mg/mLc   
4 mg/mLc 

DCC 3.2 mg/mLc Physically compatible for 3 hr 1316 C

Lidocaine HCl with  
nitroglycerin

AB  
LY

8 mg/mLc   
0.4 mg/mLc 

DCC 3.2 mg/mLc Physically compatible for 3 hr 1316 C

Lidocaine HCl with  
sodium nitroprusside

AB  
ES

8 mg/mLc   
0.4 mg/mLc 

DCC 3.2 mg/mLc Physically compatible for 3 hr 1316 C

Linezolid PHU 2 mg/mL AB 3.2 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.5 mg/mLa AB 3.2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Meperidine HCl AB 10 mg/mL AB 1.6 mg/mLa Physically compatible for 4 hr at 25°C 1397 C

Meropenem 50 mg/mL HOS 32 mg/mLh Physically compatible for 4 hr at room 
temperature

3538 C

Meropenem–vaborbactam TMC 8 mg/mLb aa HOS 0.8 mg/mLb Physically compatible for 3 hr at 20 
to 25°C

3380 C

Methylprednisolone 
sodium succinate

UP 5 mg/mLa AB 0.8 mg/mLa Visually compatible for 24 hr at room 
temperature in test tubes. No precip-
itate found on filter from Y-site 
delivery

2063 C

Metronidazole MG 5 mg/mL AB 0.8 mg/mLa Visually compatible for 24 hr at room 
temperature in test tubes. No precip-
itate found on filter from Y-site 
delivery

2063 C

Micafungin sodium ASP 1.5 mg/mLb AMR 3.2 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Midazolam HCl RC 1 mg/mLa AB 1.6 mg/mLa Visually compatible for 24 hr at 23°C 1847 C

Midazolam HCl RC 1 mg/mLa DU 3.2 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Midazolam HCl RC 2 mg/mLa AB 3.2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Milrinone lactate SW 0.2 mg/mLa AB 3.2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Milrinone lactate SW 0.4 mg/mLa SO 6.4 mg/mLa Visually compatible. Little loss of 
either drug in 4 hr at 23°C

2214 C

Morphine sulfate AB 1 mg/mL AB 1.6 mg/mLa Physically compatible for 4 hr at 25°C 1397 C

Morphine sulfate SCN 2 mg/mLa AB 3.2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Mycophenolate mofetil 
HCl

RC 5.9 mg/mLa AMR 4 mg/mLa Physically compatible and 4% myco-
phenolate mofetil loss in 4 hr

2738 C

Nesiritide SCI 50 mcg/mLa b 80 mg/mL Physically compatible for 4 hr. May be 
chemically incompatible with nesir-
itidep 

2625 ?

Nicardipine HCl WY 1 mg/mLa AB 3.2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Nicardipine HCl DCC 0.1 mg/mLa IMS 1.6 mg/mLa Visually compatible for 24 hr at room 
temperature

235 C

Nitroglycerin LY 0.4 mg/mLc DCC 3.2 mg/mLc Physically compatible for 3 hr 1316 C

Nitroglycerin AB 0.4 mg/mLa AB 3.2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Nitroglycerin with  
dobutamine HCl

LY  
LI

0.4 mg/mLc   
4 mg/mLc 

DCC 3.2 mg/mLc Physically compatible for 3 hr 1316 C

Nitroglycerin with  
lidocaine HCl

LY  
AB

0.4 mg/mLc   
8 mg/mLc 

DCC 3.2 mg/mLc Physically compatible for 3 hr 1316 C

Nitroglycerin with  
sodium nitroprusside

LY  
ES

0.4 mg/mLc   
0.4 mg/mLc 

DCC 3.2 mg/mLc Physically compatible for 3 hr 1316 C

Norepinephrine bitartrate STR 0.064 mg/mLa DU 3.2 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Norepinephrine bitartrate AB 0.128 mg/mLa AB 3.2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Ondansetron HCl GL 0.32 mg/mLb AB 0.8 mg/mLa Visually compatible for 24 hr at room 
temperature in test tubes. No precip-
itate found on filter from Y-site 
delivery

2063 C

Oritavancin diphosphate TAR 0.8, 1.2, and 2 mg/
mLa 

HOS 3.2 mg/mLa Visually compatible for 4 hr at 20 to 
24°C

2928 C

Oxaliplatin SS 0.5 mg/mLa AB 3.2 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Pancuronium bromide ES 0.05 mg/mLa SO 1.6 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Pantoprazole sodium ALTq 0.16 to 0.8 mg/mLb DU 0.8 to 3.2 mg/
mLa 

Visually compatible for 12 hr at 23°C 2603 C

Pemetrexed disodium LI 20 mg/mLb AB 3.2 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Piperacillin sodium–tazo-
bactam sodium

LEq 40 mg/mLa v AST 3.2 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Plazomicin sulfate ACH 24 mg/mLc HOS 0.8 mg/mLc Physically compatible for 1 hr at 20 
to 25°C

3432 C

Potassium chloride AB 40 mEq/Lg ACC 40 mg/mL Physically compatible for 4 hr at room 
temperature

534 C

Propofol ZENr 10 mg/mL AST 3.2 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Quinupristin–dalfopristin 2 mg/mLa x y 2.2 mg/mL Reported to be incompatible 3230 I

Ranitidine HCl GL 0.5 mg/mLh ES 1.6 mg/mLa Physically compatible for 24 hr 1323 C

Ranitidine HCl GL 1 mg/mLa AB 3.2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Remifentanil HCl GW 0.025 and 0.25 mg/
mLb 

AB 3.2 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 6b i  and 15b  mcg/
mL

DU 1.6 mg/mLc Visually compatible for 2 hr 1618 C

Sodium nitroprusside ES 0.4 mg/mLc DCC 3.2 mg/mLc Physically compatible for 3 hr 1316 C

Sodium nitroprusside RC 0.3, 1.2, 3 mg/mLa DU 1.5, 6, 15 mg/
mLm 

Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Sodium nitroprusside with 
dobutamine HCl

ES  
LI

0.4 mg/mLc   
4 mg/mLc 

DCC 3.2 mg/mLc Physically compatible for 3 hr 1316 C

Sodium nitroprusside with 
lidocaine HCl

ES  
AB

0.4 mg/mLc   
8 mg/mLc 

DCC 3.2 mg/mLc Physically compatible for 3 hr 1316 C

Sodium nitroprusside with 
nitroglycerin

ES  
LY

0.4 mg/mLc   
0.4 mg/mLc 

DCC 3.2 mg/mLc Physically compatible for 3 hr 1316 C

Tacrolimus FUJ 1 mg/mLb ES 1.6 mg/mLa Visually compatible for 24 hr at 25°C 1630 C

Tedizolid phosphate CUB 0.8 mg/mLb HOS 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLa b n HOS 3.2 mg/mLa b n Physically compatible for 2 hr 2830 C

Theophylline TR 4 mg/mL BA 1.6 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Thiotepa IMMj 1 mg/mLa AST 3.2 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Tigecycline WY 1 mg/mLb 1.6 mg/mLb Physically compatible for 4 hr 2714 C

Tigecycline ACD, FRK, 
WY

c Stated to be compatible 2915, 3459, 
3460 

C

Tirofiban HCl ME 0.05 mg/mLa b AMR 0.2 and 3.2 mg/
mLa b 

Physically compatible. Little loss of 
either drug in 4 hr at room tempera-
ture

2250 C

TNA #73k AB 1.6 mg/mLc Visually compatible for 4 hr 1009 C

TNA #222, #223k AB 3.2 mg/mLa Precipitate forms immediately 2215 I

TNA #218 to #221, #224 
to #226k 

AB 3.2 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TPN #189k DB 1.6 mg/mLb Visually compatible for 24 hr at 22°C 1767 C

TPN #203, #204k AMR 3.2 mg/mL Visually compatible for 4 hr at 23°C 1974 C

TPN #212 to #215k AB 3.2 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Vasopressin AMR 2 and 4 units/mLb AMR 4.2 mg/mLa Physically compatible with vasopressin 
pushed through a Y-site over 5 sec

2478 C

Vasopressin APP 0.2 unit/mLb BA 3.2 mg/mLa Physically compatible 2641 C

Vecuronium bromide OR 0.1 mg/mLa SO 1.6 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Vecuronium bromide OR 1 mg/mL AB 3.2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Verapamil HCl l Physically compatible 840 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Zidovudine BW 4 mg/mLa AB 1.6 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Tested in sterile water for injection.

e Tested in dextrose 5%, Ringer’s injection, lactated, sodium chloride 0.45%, and sodium chloride 0.9%.

f Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

g Tested in dextrose 5% in Ringer’s injection, dextrose 5% in Ringer’s injection, lactated, dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

h Tested as the premixed infusion solution.

i Tested with albumin human 0.1%.

j Lyophilized formulation tested.

k Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

l Injected into a line being used to infuse dopamine hydrochloride in dextrose 5% in sodium chloride 0.3% with potassium chloride 20 mEq.

m Tested in dextrose 5% in sodium chloride 0.45%.

n Tested in Ringer’s injection, lactated.

o Final concentration after mixing.

p Nesiritide is incompatible with bisulfite antioxidants used in some drug formulations. The specific formulation of the product to be used should be checked to assure that no 
sulfite antioxidants are present.

q Test performed using the formulation WITHOUT edetate disodium.

r Test performed using the formulation WITH edetate disodium.

s Tested in either dextrose 5% or in sodium chloride 0.9%, but the report did not specify which solution.

t Tested in a 1:1 mixture of (1) dextrose 5% and dextrose 5% in sodium chloride 0.45% with and without potassium chloride 20 mEq/L and also in (2) dextrose 10% in sodium 
chloride 0.45% with and without potassium chloride 20 mEq/L.

u Tested in a 1:1 mixture of dextrose 5% and TPN #274 (see Appendix).

v Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

w Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

x Quinupristin and dalfopristin components combined.

y Salt not specified.

z Test performed using the Cubicin formulation.

aa Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

bb Ceftazidime component. Ceftazidime in a 4:1 fixed-ratio concentration with avibactam.

cc Tested in dextrose 5%, sodium chloride 0.9%, and Ringer’s injection, lactated.

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Doripenem
AHFS 8:12.07.08

Products
Doripenem is available in single-use vials containing doripenem 
250 or 500 mg on the anhydrous basis.2916  Reconstitute each 
vial with 10 mL of sterile water for injection or sodium chloride 
0.9% and gently shake to form a 25- or 50-mg/mL suspension, 
respectively.2916  These suspensions are not suitable for admin-
istration.2916 

To prepare as a solution suitable for intravenous infusion, 
withdraw the vial contents using a syringe with a 21-gauge needle 
and transfer to an appropriately-sized infusion bag of dextrose 
5% or sodium chloride 0.9%, shaking gently after addition until 
the solution is clear.2916  For a 250-mg dose prepared using the 
250-mg vial, the vial contents should be transferred to a 50- 
or 100-mL infusion bag to yield a doripenem concentration of 
approximately 4.2 or 2.3 mg/mL, respectively.2916  For a 500-mg 
dose prepared using the 500-mg vial, the vial contents should 
be transferred to a 100-mL infusion bag to yield a doripenem 
concentration of approximately 4.5 mg/mL.2916 

Alternatively, for a 250-mg dose prepared using the 500-mg 
vial, the vial contents should be withdrawn from the vial using 
a syringe with a 21-gauge needle and added to a 100-mL infu-
sion bag of dextrose 5% or sodium chloride 0.9%.2916  The bag 
should be gently shaken until the solution is clear.2916  Then 55 
mL of this solution should be removed and discarded;2916  the 
remaining solution delivers 250 mg of doripenem at a concen-
tration of approximately 4.5 mg/mL.2916 

pH
From 4.5 to 5.5.2916 

Trade Name(s)
Doribax

Administration
Doripenem is administered by intravenous infusion over 1 hour 
after dilution in dextrose 5% or sodium chloride 0.9%.2916 

Stability
Intact vials of doripenem should be stored at controlled room 
temperature.2916  After initial reconstitution, the suspension 
may be stored for up to 1 hour prior to adding to the intrave-
nous solution.2916 

After dilution in dextrose 5% or sodium chloride 0.9%, the 
solution may range from colorless to slightly yellow in appear-
ance; variations in color within this range are not indications of 
differences in drug stability.2916  The manufacturer states that 
doripenem is stable for 4 hours in dextrose 5% and 12 hours in 
sodium chloride 0.9% at room temperature.2916  If stored under 
refrigeration, doripenem is stated to be stable for 24 hours in 
dextrose 5% and 72 hours in sodium chloride 0.9%.2916  These 
time frames include both storage and administration.2916 

Freezing Solutions
The manufacturer states that the initial reconstituted 
doripenem suspension or diluted solutions for infusion should 
not be frozen.2916 

Solutions of doripenem 5 and 10 mg/mL in sodium chloride 0.9% 
were frozen at −20°C. Upon thawing a visible white precipitate was 
found. Vigorous shaking for 3 to 12 minutes resulted in the precip-
itate no longer being visible. Not more than 5% doripenem loss 
occurred upon 14 days of frozen storage followed by 24 hours of 
thawing under refrigeration and then 2 hours at room temperature; 
a similar amount of loss occurred upon 28 days of frozen storage 
followed by 4 to 6 hours of thawing at room temperature.2809 

DOI: 10.37573/9781585286850.132

Compatibility Information
Solution Compatibility

Doripenem

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% JJ 5 g Physically compatible and less than 5% loss in 4 hr at 25°C 
and 48 hr at 4°C

2757 C

Dextrose 5% a b OMN 1 and 10 g Visually compatible. Up to 3.6% loss in 8 hr at 25°C under 
fluorescent light and 48 hr at 4°C

2801 C

Dextrose 5% a OMN 5 and 10 g Visually compatible. 8 to 10% loss in 18 hr at 23°C in dark 2808 C

Dextrose 5% c OMN 5 and 10 g Visually compatible. 6 to 8% loss in 18 hr and 10 to 12% 
loss in 24 hr at 23°C in dark

2808 C

Dextrose 5% a c OMN 5 g Visually compatible. Up to 10% loss in 16 hours at 25°C and 
10 days at 4°C

2809 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% a c OMN 10 g Visually compatible. Up to 10% loss in 16 hours at 25°C and 
7 days at 4°C

2809 C

Sodium chloride 0.9% JJ 5 g Physically compatible and less than 8% loss in 12 hr at 25°C 
and 72 hr at 4°C

2757 C

Sodium chloride 0.9% a b OMN 1 and 10 g Visually compatible. Up to 6.8% loss in 12 hr at 25°C under 
fluorescent light and 72 hr at 4°C

2801 C

Sodium chloride 0.9% a c OMN 5 and 10 g Visually compatible. 8 to 10% loss in 24 hr at 23°C in dark 2809 C

Sodium chloride 0.9% a c OMN 5 g Visually compatible. Up to 10% loss in 24 hours at 25°C and 
10 days at 4°C

2809 C

Sodium chloride 0.9% a c OMN 10 g Visually compatible. Up to 10% loss in 24 hours at 25°C and 
7 days at 4°C

2809 C

Sodium chloride 0.9% OMJ 5 g More than 10% loss by 16, 12, and 8 hr at temperatures of 
30, 35, and 40°C, respectively

3109 I

a Tested in PVC bags.

b Tested in polyethylene bags.

c Tested in Eclipse elastomeric containers.

Y-Site Injection Compatibility (1:1 Mixture)

Doripenem

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BED 7 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Amikacin sulfate BED 5 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Aminophylline AMR 2.5 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Amiodarone HCl BED 4 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Amphotericin B XGN 0.6 mg/mLa JJ 5 mg/mLa Physically compatible for 4 hr at 23°C 2743 C

Amphotericin B XGN 0.6 mg/mLa JJ 5 mg/mLb Yellow precipitate forms immediately 2743 I

Amphotericin B lipid complex ENZ 1 mg/mLa JJ 5 mg/mLa Physically compatible for 4 hr at 23°C 2743 C

Amphotericin B lipid complex ENZ 1 mg/mLa JJ 5 mg/mLb Measured haze increases immediately 2743 I

Amphotericin B liposomal ASP 1 mg/mLa JJ 5 mg/mLa Physically compatible for 4 hr at 23°C 2743 C

Amphotericin B liposomal ASP 1 mg/mLa JJ 5 mg/mLb Measured haze increases immediately 2743 I

Anidulafungin PF 0.5 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Atropine sulfate BA 0.4 mg/mL JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Azithromycin BA 2 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Bumetanide BED 0.04 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Calcium gluconate AMR 40 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Carboplatin SIC 5 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Caspofungin acetate ME 0.5 mg/mLb JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Ceftaroline fosamil FOR 2.22 mg/mLa b d SHI 5 mg/mLb Physically compatible for 4 hr at 23°C 2826 C

Ceftolozane sulfate–tazobactam 
sodium

CUB 10 mg/mLf g SHI 4.5 mg/mLf Physically compatible for 2 hr 3262 C

Solution Compatibility (Cont.)
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Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ciprofloxacin BED 2 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Cisplatin SIC 0.5 mg/mLb JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Cyclophosphamide BMS 10 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Cyclosporine BED 5 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Daptomycin CUBe 10 mg/mLb JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Dexamethasone sodium phosphate APP 1 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Diazepam HOS 5 mg/mL JJ 5 mg/mLa b Gross white turbid precipitate forms 2743 I

Digoxin BA 0.25 mg/mL JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Diltiazem HCl BED 5 mg/mL JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Diphenhydramine HCl BA 2 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Dobutamine HCl HOS 4 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Docetaxel SAA 0.8 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Dopamine HCl AMR 3.2 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl BED 1 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Enalaprilat SIC 0.1 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Esmolol HCl BED 10 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Esmolol HCl MYL 10 mg/mL SHI 4.5 mg/mLb Physically compatible for 1 hr at 23°C 3533 C

Esomeprazole sodium ASZ 0.4 mg/mLb JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Etoposide phosphate SIC 5 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Famotidine BED 2 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Fentanyl citrate HOS 0.05 mg/mL JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Fluconazole HAE 2 mg/mL JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Fluorouracil ABX 16 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Foscarnet sodium HOS 24 mg/mL JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Furosemide AMR 3 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Gemcitabine HCl LI 10 mg/mLb JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Gentamicin sulfate HOS 5 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Granisetron HCl RC 0.05 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Heparin sodium HOS 100 units/mL JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Hydrocortisone sodium succinate PHU 1 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Hydromorphone HCl BA 1 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Ifosfamide BMS 20 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Insulin, regular NOV 1 unit/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Isavuconazonium sulfate ASP 1.5 mg/mLf SHI 4.5 mg/mLf Physically compatible for 2 hr 3263 C

Labetalol HCl HOS 2 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Labetalol HCl HOS 5 mg/mL SHI 4.5 mg/mLb Physically compatible for 1 hr at 23°C 3533 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Letermovir ME a a Physically compatible 3398 C

Levofloxacin OMN 5 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Linezolid PHU 2 mg/mL JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Lorazepam BED 0.5 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Magnesium sulfate AMR 100 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Mannitol HOS 15% JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Meperidine HCl HOS 10 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Meropenem–vaborbactam TMC 8 mg/mLb h APO 10 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Methotrexate sodium BED 12.5 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Methylprednisolone sodium succi-
nate

PHU 5 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Metoclopramide HCl HOS 5 mg/mL JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Metoprolol tartrate HOS 0.4 mg/mLb SHI 4.5 mg/mLb Physically compatible for 1 hr at 23°C 3533 C

Metronidazole BA 5 mg/mL JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Micafungin sodium ASP 1.5 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Midazolam HCl BED 2 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Milrinone lactate BA 0.2 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Morphine sulfate BA 15 mg/mL JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Moxifloxacin HCl BAY 1.6 mg/mL JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Norepinephrine bitartrate BED 0.128 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Ondansetron HCl WOC 1 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Paclitaxel MAY 0.6 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Pantoprazole sodium WYc 0.4 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Phenobarbital sodium BA 5 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Phenylephrine HCl GNS 1 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Plazomicin sulfate ACH 24 mg/mLf SHI 10 mg/mLf Physically compatible for 1 hr at 20 to 25°C 3432 C

Potassium chloride APP 0.1 mEq/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Potassium phosphates APP 0.5 mmol/
mLa b 

JJ 5 mg/mLa b Measured haze increases after 1 hr 2743 I

Propofol BED 10 mg/mL JJ 5 mg/mLa b Precipitation forms immediately 2743 I

Ranitidine HCl BED 2 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Sodium bicarbonate HOS 1 mEq/mL JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Sodium phosphates AMR 0.5 mmol/
mLa b 

JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Tacrolimus ASP 0.02 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Tedizolid phosphate CUB 0.8 mg/mLb SHI 5 mg/mLb Physically compatible for 2 hr 3244 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Telavancin HCl ASP 7.5 mg/mLa b OMN 10 mg/mLa b Physically compatible for 2 hr 2830 C

Tigecycline WY 1 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Tobramycin sulfate SIC 5 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Vancomycin HCl HOS 10 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Voriconazole PF 4 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Zidovudine GSK 4 mg/mLa b JJ 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Test performed using the formulation WITH edetate disodium.

d Tested in Ringer’s injection, lactated.

e Test performed using the Cubicin formulation.

f Tested in both dextrose 5% and sodium chloride 0.9%.

g Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

h Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

Selected Revisions May 1, 2020. © Copyright, October 2010. 
American Society of Health-System Pharmacists, Inc.
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Doxapram Hydrochloride
AHFS 28:20.32

Products
Doxapram hydrochloride is available in 20-mL multiple-dose 
vials.3220  Each mL of solution contains doxapram hydrochloride 
20 mg and benzyl alcohol 0.9% in water for injection.3220 

Infusions of doxapram may be prepared by transferring 12.5 
mL (250 mg) of doxapram hydrochloride to an infusion bag 
containing 250 mL of dextrose 5%, dextrose 10%, or sodium 
chloride 0.9% or adding 20 mL (400 mg) of doxapram hydro-
chloride to 180 mL of dextrose 5%, dextrose 10%, or sodium 
chloride 0.9%; the concentration to be prepared is dependent 
upon the indication.3220 

pH
The pH of the undiluted injection ranges from 3.5 to 5.3220 

Trade Name(s)
Dopram

Administration
Doxapram hydrochloride is administered by intravenous injec-
tion or by intravenous infusion following dilution in a compat-
ible infusion solution.3220 

Stability
Doxapram hydrochloride is a clear, colorless solution.3220  Intact 
vials of doxapram hydrochloride injection should be stored at 
controlled room temperature.3220 

pH Effects
Doxapram hydrochloride in solution became turbid when the 
pH was adjusted from 3.8 to 5.7 with 0.1 N sodium hydroxide.1177  
When the pH was adjusted down to 1.9 with 0.1 N hydrochloric 
acid, no visible change occurred to the clear solution.1177  The 
drug is stated to be incompatible with alkaline drugs.3220 

At pH 2.5 to 6.5, doxapram hydrochloride remained chemi-
cally stable for 24 hours.1177  At pH 7.5 and above, a 10 to 15% 
doxapram hydrochloride loss occurred in about 6 hours.1177 

DOI: 10.37573/9781585286850.133

Compatibility Information
Solution Compatibility

Doxapram HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% WW 1 and 2 g Stated to be stable 3220 C

Dextrose 10% WW 1 and 2 g Stated to be stable 3220 C

Sodium chloride 0.9% WW 1 and 2 g Stated to be stable 3220 C

Additive Compatibility

Doxapram HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Aminophylline WW Precipitation or gas formation 3220 I

Furosemide WW Precipitation or gas formation 3220 I

Minocycline HCl WW 8% doxapram loss in 3 hr and 13% loss 
in 6 hr

3220 I

Sodium bicarbonate WW Precipitation or gas formation 3220 I
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Drugs in Syringe Compatibility

Doxapram HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Amikacin sulfate 100 mg/2 mL RB 400 mg/20 mL Physically compatible with no doxapram loss in 24 hr 1177 C

Aminophylline 250 mg/10 mL RB 400 mg/20 mL Immediate turbidity and precipitation 1177 I

Ascorbic acid 500 mg/2 mL RB 400 mg/20 mL Immediate turbidity changing to precipitation in 24 hr 1177 I

Bumetanide 0.5 mg/1 mL RB 400 mg/20 mL Physically compatible with 3% doxapram loss in 24 hr 1177 C

Cefotaxime sodium 500 mg/4 mL RB 400 mg/20 mL Precipitates immediately 1177 I

Cefotetan disodium 1 g/10 mL RB 400 mg/20 mL Immediate turbidity 1177 I

Cefuroxime sodium GL 750 mg/7 mL RB 400 mg/20 mL Immediate turbidity 1177 I

Chlorpromazine HCl 250 mg/5 mL RB 400 mg/20 mL Physically compatible with no doxapram loss in 24 hr 1177 C

Cisplatin 10 mg/20 mL RB 400 mg/20 mL Physically compatible with no doxapram loss in 24 hr 1177 C

Cyclophosphamide 100 mg/5 mL RB 400 mg/20 mL Physically compatible with 2% doxapram loss in 24 hr 1177 C

Dexamethasone sodium 
phosphate

MSD 3.3 mg/1 mL RB 400 mg/20 mL Immediate turbidity and precipitation 1177 I

Diazepam 10 mg/2 mL RB 400 mg/20 mL Immediate turbidity and precipitation 1177 I

Digoxin 0.25 mg/1 mL RB 400 mg/20 mL 10% doxapram loss in 9 hr and 17% in 24 hr 1177 I

Dobutamine HCl LI 100 mg/10 mL RB 400 mg/20 mL 5% doxapram loss in 3 hr and 11% in 24 hr 1177 I

Dopamine HCl 100 mg/5 mL RB 400 mg/20 mL Physically compatible with 3% doxapram loss in 24 hr 1177 C

Doxycycline hyclate 100 mg/5 mL RB 400 mg/20 mL Physically compatible with 3% doxapram loss in 24 hr 1177 C

Epinephrine HCl 1 mg/1 mL RB 400 mg/20 mL Physically compatible with no doxapram loss in 24 hr 1177 C

Folic acid 15 mg/1 mL RB 400 mg/20 mL Immediate turbidity 1177 I

Furosemide HO 100 mg/10 mL RB 400 mg/20 mL Immediate turbidity 1177 I

Hydrocortisone sodium 
succinate

UP 500 mg/2 mL RB 400 mg/20 mL Immediate turbidity and precipitation 1177 I

Hydroxyzine HCl 25 mg/1 mL RB 400 mg/20 mL Physically compatible with no doxapram loss in 24 hr 1177 C

Isoniazid 100 mg/2 mL RB 400 mg/20 mL Physically compatible with 2% doxapram loss in 24 hr 1177 C

Ketamine HCl PD 200 mg/20 mL RB 400 mg/20 mL Physically compatible with no doxapram loss in 9 hr 
but 12% loss in 24 hr

1177 I

Lincomycin HCl 300 mg/1 mL RB 400 mg/20 mL Physically compatible with no doxapram loss in 24 hr 1177 C

Methotrexate sodium 50 mg/20 mL RB 400 mg/20 mL Physically compatible with 4% doxapram loss in 24 hr 1177 C

Methylprednisolone 
sodium succinate

UP 40 mg/2 mL RB 400 mg/20 mL Immediate turbidity and precipitation 1177 I

Phytonadione 10 mg/1 mL RB 400 mg/20 mL Physically compatible with no doxapram loss in 24 hr 1177 C

Pyridoxine HCl 10 mg/1 mL RB 400 mg/20 mL Physically compatible with 6% doxapram loss in 24 hr 1177 C

Terbutaline sulfate 0.2 mg/1 mL RB 400 mg/20 mL Physically compatible with 6% doxapram loss in 24 hr 1177 C

Thiamine HCl 10 mg/2 mL RB 400 mg/20 mL Physically compatible with 6% doxapram loss in 24 hr 1177 C

Tobramycin sulfate 60 mg/1.5 mL RB 400 mg/20 mL Physically compatible with no doxapram loss in 24 hr 1177 C

Tranexamic acid 250 mg/5 mL RB 400 mg/20 mL 5% doxapram loss in 9 hr and 12% in 24 hr 1177 I

Vincristine sulfate 1 mg/10 mL RB 400 mg/20 mL Physically compatible with 7% doxapram loss in 24 hr 1177 C
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Y-Site Injection Compatibility (1:1 Mixture)

Doxapram HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ampicillin sodium APO 50 mg/mLb RB 2 mg/mLa Visually compatible for 4 hr at 23°C 2470 C

Caffeine citrate BI 20 mg/mL RB 2 mg/mLa Visually compatible for 4 hr at 23°C 2470 C

Calcium chloride APP 100 mg/mL RB 2 mg/mLa Visually compatible for 4 hr at 23°C 2470 C

Calcium gluconate APP 100 mg/mL RB 2 mg/mLa Visually compatible for 4 hr at 23°C 2470 C

Cefazolin sodium APO 100 mg/mLa RB 2 mg/mLa Visually compatible for 4 hr at 23°C 2470 C

Ceftazidime GW 40 mg/mLa RB 2 mg/mLa Visually compatible for 4 hr at 23°C 2470 C

Clindamycin phosphate PHU 10 mg/mLa RB 2 mg/mLa Gas bubbles evolve immediately 2470 I

Erythromycin lactobionate AB 5 mg/mLa RB 2 mg/mLa Visually compatible for 4 hr at 23°C 2470 C

Fentanyl citrate ESL 25 mcg/mLa RB 2 mg/mLa Visually compatible for 4 hr at 23°C 2470 C

Gentamicin sulfate APP 10 mg/mLa RB 2 mg/mLa Visually compatible for 4 hr at 23°C 2470 C

Heparin sodium APP 1 unit/mLc RB 2 mg/mLa Visually compatible for 4 hr at 23°C 2470 C

Insulin, regular NOV 1 unit/mLc RB 2 mg/mLa Visually compatible for 4 hr at 23°C 2470 C

Metoclopramide HCl AB 1 mg/mL RB 2 mg/mLa Visually compatible for 4 hr at 23°C 2470 C

Metronidazole AB 5 mg/mL RB 2 mg/mLa Visually compatible for 4 hr at 23°C 2470 C

Oxacillin sodium APO 20 mg/mLa RB 2 mg/mLa Visually compatible for 4 hr at 23°C 2470 C

Phenobarbital sodium ES 10 mg/mLb RB 2 mg/mLa Visually compatible for 4 hr at 23°C 2470 C

Ranitidine HCl GSK 5 mg/mLa RB 2 mg/mLa Visually compatible for 4 hr at 23°C 2470 C

Vancomycin HCl APP 5 mg/mLa RB 2 mg/mLa Visually compatible for 4 hr at 23°C 2470 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in sodium chloride 0.45%.

Selected Revisions June 16, 2017. © Copyright, October 1990. 
American Society of Health-System Pharmacists, Inc.
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Doxorubicin Hydrochloride
AHFS 10:00

Products
Doxorubicin hydrochloride is available as a lyophilized product 
in 10-, 20-, and 50-mg single-dose glass vials with 50 mg of 
lactose for each 10 mg of doxorubicin hydrochloride.1(10/06) 

Reconstitution of the lyophilized products should be 
performed with sodium chloride 0.9%. Bacteriostatic dilu-
ents are not recommended. Add 5, 10, or 25 mL sodium chlo-
ride 0.9% to the 10-, 20-, or 50-mg vial, respectively. After the 
diluent is added, the vial should be shaken and the drug allowed 
to dissolve, forming a 2-mg/mL solution.1(10/06) 

Additionally, doxorubicin hydrochloride is available in 5-, 10-, 
25-, and 100-mL vials as a 2-mg/mL solution without preser-
vatives. The solution also contains sodium chloride 0.9% and 
hydrochloric acid to adjust the pH in water for injection.1(10/06) 

pH
The pH of lyophilized doxorubicin hydrochloride reconstituted 
with sodium chloride 0.9% is 3.8 to 6.5.4 The pH of the solution 
products is adjusted to 3.1(10/06) 

Trade Name(s)
Adriamycin

Administration
Doxorubicin hydrochloride is administered intravenously, pref-
erably into the tubing of a running intravenous infusion of 
sodium chloride 0.9% or dextrose 5% over not less than 3 to 5 
minutes.1(10/06) 4 The drug should not be administered intramus-
cularly or subcutaneously, and extravasation should be avoided 
because of local tissue necrosis.1(10/06) 

In the event of spills or leaks, a doxorubicin hydrochloride 
manufacturer recommends the use of sodium hypochlorite 5% 
(household bleach) for inactivation.1200 

Stability
Doxorubicin hydrochloride liquid injections should be stored 
under refrigeration and protected from light. Intact vials should 
be kept in their cartons until use.1(10/06) 4 

The lyophilized products in intact vials should be stored at 
room temperature and protected from light. The manufacturer 
states that its reconstituted lyophilized products are stable for 7 
days at room temperature and 15 days under refrigeration.1(10/06) 

For 50-mcg/mL and 0.5-mg/mL doxorubicin hydrochloride 
solutions, Janssen et al. reported that a greater rate of decompo-
sition occurred in the more concentrated solution.1206 However, 
most other studies found no concentration dependence for the 
degradation rate.489 526 1208 1255 

A darkening of doxorubicin hydrochloride color has been 
noted when solutions of the drug contact aluminum metal. This 
change was initially noticed in the first small amount of drug 

to be injected through a needle with an aluminum hub. When 
solutions of doxorubicin hydrochloride containing aluminum 
are allowed to stand, the color becomes much darker than 
the control. Precipitation may also occur. As a precautionary 
measure, the author recommended not using any aluminum- 
containing apparatus for preparing or administering doxorubicin 
hydrochloride.653 

In another evaluation, stainless steel needles with steel or 
plastic hubs and pieces of aluminum were immersed in doxo-
rubicin hydrochloride 2 mg/mL in sterile water for injection or 
sodium chloride 0.9%. After 24 hours, the solutions containing 
the needles were unchanged in appearance and pH. The solu-
tion containing the aluminum was darker in color, and the pH 
had changed from 4.8 to 5.2. The concentrations of all solutions 
remained the same after 6 hours, but after 3 days, the solu-
tion containing aluminum was down to 91.9% while the others 
were only down to 94.4%. The authors concluded that doxo-
rubicin hydrochloride does react with aluminum but at a slow 
rate and without major loss. They recommended not storing 
the drug in syringes capped with aluminum-hubbed needles 
but thought that doxorubicin could be injected safely through 
aluminum-hubbed needles.887 

Immersion of a needle with an aluminum component in doxo-
rubicin hydrochloride (Adria) 2 mg/mL resulted in a darkening of 
the solution, with black patches forming on the aluminum in 12 
to 24 hours at 24°C with protection from light.988 

Doxorubicin hydrochloride 0.5 mg/mL in sodium chloride 
0.9% supported the growth of Escherichia coli, Klebsiella pneu-
moniae, Pseudomonas aeruginosa, and Candida albicans, which 
are implicated in nosocomial infections. The arbitrary exten-
sion of expiration dates to doxorubicin hydrochloride solutions 
is highly questionable.827 

Doxorubicin hydrochloride, etoposide phosphate, and 
vincristine sulfate admixtures at a variety of concentrations 
were unable to pass the USP test for antimicrobial effectiveness. 
Mixtures of these drugs are not “self-preserving” and permit 
microbial growth.2343 The potential for microbiological growth 
should be considered when assigning expiration periods.

pH Effects
Doxorubicin hydrochloride appears to have pH-dependent 
stability in solution.526 1007 1037 It becomes progressively more 
stable as the pH of drug–infusion solution admixtures becomes 
more acidic at 7.4 to 4.5.526 The pH range of maximum stability 
has been variously stated to be about 4 to 5,1007 1460 3 to 4,1037 
and about 4.1208 At a concentration of 0.1 mg/mL in buffer solu-
tions stored at 4°C, no significant doxorubicin loss occurred in 
60 days at pH 4, but substantial decomposition occurred at pH 
7.4.1206 Doxorubicin hydrochloride is unstable at pH values less 
than 3 or greater than 7.4 In acidic media, splitting of the glyco-
sidic bond results in a red-colored, water-insoluble aglycone and 

DOI: 10.37573/9781585286850.134
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a water-soluble amino sugar.4 In alkaline media, a color change 
to deep purple is indicative of decomposition. This color change 
also occurs with other anthracyclines.394 It is thought to reflect 
cleavage of the amino sugar, resulting in an ineffective moiety.524 

Freezing Solutions
Hoffman et al. found that doxorubicin hydrochloride, recon-
stituted to 2 mg/mL with sterile water for injection and kept 
at 4°C, exhibited a 1.5% loss in 1 month and a 10.5% loss in 
6 months. Freezing the solutions at −20°C resulted in no loss 
over 30 days. It was indicated that filtration of stored solutions 
through a 0.22-μm filter was appropriate to ensure sterility.652 

Doxorubicin hydrochloride (Farmitalia) 70 mg/50 mL in poly-
vinyl chloride (PVC) bags of sodium chloride 0.9% (Travenol) 
could be frozen at −20°C for at least 30 days and thawed by expo-
sure to microwave radiation for 2 minutes with no significant 
change in concentration. However, the doxorubicin hydrochloride 
concentration apparently began declining after the fourth repeti-
tion of the freeze-thaw treatment with a loss of about 5%.818 

The stability of doxorubicin hydrochloride 1 mg/mL in sodium 
chloride 0.9% in PVC containers at −20°C was evaluated. No 
drug loss occurred after 2 weeks of storage and thawing for 150 
minutes at room temperature or 180 seconds in a microwave 
oven. Refreezing the solutions and rethawing at room tempera-
ture or in a microwave oven 3 weeks later (total of 5 weeks of 
frozen storage) resulted in 3% drug loss.1256 

Although the thawing of frozen doxorubicin hydrochlo-
ride solutions in microwave ovens has been suggested,818 1256 
Williamson recommended only room temperature thawing 
because of the risks of drug decomposition from overheating 
and exposure if the bags burst.1257 

Light Effects
Doxorubicin hydrochloride is sensitive to light, especially in very 
dilute solutions.489 1073 1094 However, the photolability of dilute 
solutions is not observed with more concentrated solutions. A 
10-fold difference in photolability half-life was found between 
concentrations of 0.01 and 0.1 mg/mL.1594 The manufacturers 
recommend protecting the solutions from exposure to sunlight 
and that any unused solution be discarded.1(10/06) 4 

An evaluation of etoposide phosphate (Bristol-Myers 
Squibb) 2 mg/mL, doxorubicin hydrochloride 0.4 mg/mL, and 
vincristine sulfate 0.016 mg/mL (16 mcg/mL) in sodium chlo-
ride 0.9% in polyolefin plastic bags (McGaw) found little or no 
effect of constant exposure to normal fluorescent room light for 
124 hours. The admixtures were physically compatible, and all 
3 drugs in the admixture remained stable throughout the time 
period stored at an elevated temperature of 35 to 40°C.2343 

Syringes
Doxorubicin hydrochloride (Farmitalia) 2 mg/mL repackaged in 
polypropylene syringes exhibited little loss after storage for 43 
days at 4°C.1460 

Doxorubicin hydrochloride (Adria) 2 mg/mL in sodium chlo-
ride 0.9% in glass vials and plastic syringes (Monoject and 
Terumo) and also 1 mg/mL in sodium chloride 0.9% in plastic 

syringes (Monoject) exhibited no visual changes and little or no 
loss when stored at 4 and 23°C while exposed to light for 124 
days. Potential extractable materials from the syringes were not 
detected during the study period.1594 

Implantable Pumps
Vogelzang et al. reported the stability of 3- and 5-mg/mL 
concentrations in sodium chloride 0.9% in the reservoir of a 
Medtronic DAD implantable pump at 37°C. Losses of about 5 to 
6% in 1 week and 9 to 11% in 2 weeks occurred. Analyses after 
longer periods continued to show about a 5 to 6% loss per week 
at 37°C.1255 

Sorption
Doxorubicin hydrochloride 16 mcg/mL in dextrose 5% and 
sodium chloride 0.9% in PVC containers was infused through 
PVC infusion sets at 21 mL/hr over 24 hours at 22°C while 
exposed to light. No evidence of sorption was found.1700 

Doxorubicin hydrochloride (Farmitalia) 1 mg/mL in sodium 
chloride 0.9% exhibited no loss due to sorption to PVC and 
polyethylene administration lines during simulated infusions at 
0.875 mL/hr for 2.5 hours via a syringe pump.1795 

Filtration
Although doxorubicin hydrochloride was reported to undergo 
considerable binding to cellulose ester and polytetrafluoro-
ethylene filters,1249 1415 1416 other studies did not confirm unac-
ceptable losses at clinical concentrations. Doxorubicin hydro-
chloride 2 mg/mL in sterile water for injection showed no 
loss due to filtration when filtered through a 0.22-μm Millex 
filter.652 

In another study, doxorubicin hydrochloride (Adria) 30 
mg/15 mL was injected as a bolus through a 0.2-μm nylon, air- 
eliminating filter (Ultipor, Pall) to evaluate the effect of filtra-
tion on simulated intravenous push delivery. About 92% of the 
drug was delivered through the filter after flushing with 10 mL  
of sodium chloride 0.9%.809 

Doxorubicin hydrochloride 1 mg/mL in sodium chloride 0.9% 
exhibited little loss due to sorption to cellulose acetate (Mini-
sart 45, Sartorius), polysulfone (Acrodisc 45, Gelman), and 
nylon (Nylaflo, Gelman) filters. However, a 20 to 25% loss 
due to sorption occurred during the first 60 minutes of infu-
sion through nylon filters (Utipore, Pall). A 35% loss was found 
during the first 15 min using a nylon filter (Posidyne ELD96, Pall). 
Return to the full concentrations occurred gradually within 1.5 
to 2.5 hours.1795 

Central Venous Catheter
Doxorubicin hydrochloride (Pharmacia) 0.25 mg/mL in dextrose 
5% was found to be compatible with the ARROWg+ard Blue 
Plus (Arrow International) chlorhexidine-bearing triple-lumen 
central catheter. Essentially complete delivery of the drug was 
found with little or no drug loss occurring. Furthermore, chlor-
hexidine delivered from the catheter remained at trace amounts 
with no substantial increase due to the delivery of the drug 
through the catheter.2335 
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Compatibility Information
Solution Compatibility

Doxorubicin HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 3.3% in sodium 
chloride 0.3%

100 mg 5% loss in 4 weeks at 25°C in the dark 1007 C

Dextrose 5% TRa AD 180 mg 10% loss in 40 hr at room temperature along with a color change 
and an increase in pH

519 C

Dextrose 5% TRb AD 180 mg No decrease in 48 hr at room temperature 519 C

Dextrose 5% ABa AD 10 and 20 mg Physically compatible. 2% loss in 24 hr at 21°C in fluorescent light 526 C

Dextrose 5% 100 mg 5% loss in 4 weeks at 25°C in the dark 1007 C

Dextrose 5% c BEL 0.5 g Visually compatible. 5% loss in 28 days at 4°C and 14 days at 22 and 
35°C in the dark

1548 C

Dextrose 5% c BEL 1.25 g Visually compatible. 5% loss in 28 days at 4 and 22°C and 7 days at 
35°C in the dark

1548 C

Dextrose 5% MGd, TRb 180 mg Less than 10% loss in 48 hr at room temperature in light 1658 C

Dextrose 5% b 40 mg 10% loss in 7 days at 4°C in the dark 1700 C

Dextrose 5% TRb FA 100 mg 10% or less loss in 43 days at −20, 4, and 25°C in the dark 1460 C

Ringer’s injection, lactated ABa AD 10 and 20 mg Physically compatible. 8% loss in 24 hr at 21°C in fluorescent light 526 C

Ringer’s injection, lactated 100 mg 10% loss in 1.7 days at 25°C in the dark 1007 C

Sodium chloride 0.9% ABa AD 10 and 20 mg Physically compatible. 5% in 24 hr at 21°C in fluorescent light 526 C

Sodium chloride 0.9% 100 mg 10% loss in 6 days at 25°C in the dark 1007 C

Sodium chloride 0.9% TRb FA 100 mg 10% or less loss in 43 days at −20, 4, and 25°C in the dark 1460 C

Sodium chloride 0.9% BAe CET 2 g Stable for 14 days at 3 and 23°C plus 28 days at 30°C 1538 C

Sodium chloride 0.9% c BEL 0.5 g Visually compatible. 5% or less loss in 14 days at 4 and 22°C and 7 
days at 35°C in the dark

1548 C

Sodium chloride 0.9% c BEL 1.25 g Visually compatible. 5% or less loss in 28 days at 4 and 22°C and 7 
days at 35°C in the dark

1548 C

Sodium chloride 0.9% b 40 mg 6% loss in 7 days at 4°C in the dark 1700 C

a Tested in glass containers.

b Tested in PVC containers.

c Tested in ethylene vinyl acetate (EVA) containers.

d Tested in both glass and polyolefin containers.

e Tested in Pharmacia Deltec reservoirs.

Additive Compatibility

Doxorubicin HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Aminophylline AD Discolors from red to purple 524 I

Dacarbazine with  
ondansetron HCl

LY  
GL

8 g  
640 mg

AD 800 mg D5Wa Visually compatible. Under 10% ondansetron 
and doxorubicin loss in 24 hr at 30°C and 7 days 
at 4°C then 24 hr at 30°C. Dacarbazine stable for 
8 hr but 13% loss in 24 hr

2092 I
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Dacarbazine with  
ondansetron HCl

LY  
GL

8 g  
640 mg

AD 800 mg D5Wb Visually compatible. Under 10% loss of all drugs 
in 24 hr at 30°C and 7 days at 4°C then 24 hr at 
30°C

2092 C

Dacarbazine with  
ondansetron HCl

LY  
GL

20 g  
640 mg

AD 1.5 g D5Wa b Visually compatible. Under 10% loss of all drugs 
in 24 hr at 30°C and 7 days at 4°C then 24 hr at 
30°C

2092 C

Diazepam RC AD Precipitates immediately 524 I

Etoposide with  
vincristine sulfate

BMS  
LI

200 mg  
1.6 mg

PHU 40 mg NSc Visually compatible. All drugs stable for 72 hr at 
30°C in the dark

2239 C

Etoposide with  
vincristine sulfate

BMS  
LI

125 mg  
1 mg

PHU 25 mg NSc Visually compatible. All drugs stable for 96 hr at 
24°C in light or dark

2239 C

Etoposide with  
vincristine sulfate

BMS  
LI

175 mg  
1.4 mg

PHU 35 mg NSc Visually compatible. All drugs stable for 96 hr at 
24°C in light or dark

2239 C

Etoposide with  
vincristine sulfate

BMS  
LI

250 mg  
2 mg

PHU 50 mg NSc Visually compatible. All drugs stable for 48 hr 
at 24°C in light or dark. Etoposide precipitate 
in 72 hr

2239 C

Etoposide with  
vincristine sulfate

BMS  
LI

350 mg  
2.8 mg

PHU 70 mg NSc Visually compatible. All drugs stable for 24 hr 
at 24°C in light or dark. Etoposide precipitate 
in 36 hr

2239 C

Etoposide with  
vincristine sulfate

BMS  
LI

500 mg  
4 mg

PHU 100 mg NSc Etoposide precipitate formed in 12 hr at 24°C in 
light or dark

2239 I

Etoposide phosphate with  
vincristine sulfate

BMS  
LI

600 mg  
5 mg

PHU 120 mg NSc Physically compatible. Little loss of any drug in 
124 hr at 4 and 40°C

2343 C

Etoposide phosphate with  
vincristine sulfate

BMS  
LI

1.2 g  
10 mg

PHU 240 mg NSc Physically compatible. Little loss of any drug in 
124 hr at 4 and 40°C

2343 C

Etoposide phosphate with  
vincristine sulfate

BMS 
LI

2 g  
16 mg

PHU 400 mg NSc Physically compatible. Under 4% loss of any 
drug in 124 hr at 4 and 40°C

2343 C

Fluorouracil AD Discolors from red to blue-purple 524 I

Fluorouracil RC 250 mg AD 10 mg D5W Color changes to deep purple 296 I

Ondansetron HCl GL 30 and 300 mg MJ 100 mg 
and 2 g

D5Wa Physically compatible with little loss of either 
drug in 48 hr at 23°C

1876 C

Ondansetron HCl with  
dacarbazine

GL  
LY

640 mg  
8 g

AD 800 mg D5Wa Visually compatible. Under 10% ondansetron 
and doxorubicin loss in 24 hr at 30°C and 7 days 
at 4°C then 24 hr at 30°C. Dacarbazine stable for 
8 hr but 13% loss in 24 hr

2092 I

Ondansetron HCl with  
dacarbazine

GL  
LY

640 mg  
8 g

AD 800 mg D5Wb Visually compatible. Under 10% loss of all drugs 
in 24 hr at 30°C and 7 days at 4°C then 24 hr at 
30°C

2092 C

Ondansetron HCl with  
dacarbazine

GL  
LY

640 mg  
20 g

AD 1.5 g D5Wa b Visually compatible. Under 10% loss of all drugs 
in 24 hr at 30°C and 7 days at 4°C then 24 hr at 
30°C

2092 C

Ondansetron HCl with  
vincristine sulfate

GL  
LI

480 mg  
14 mg

AD 400 mg D5Wb Visually compatible. Under 10% loss of all drugs 
in 5 days at 4°C then 24 hr at 30°C

2092 C

Ondansetron HCl with  
vincristine sulfate

GL  
LI

960 mg  
28 mg

AD 800 mg D5Wa Visually compatible. Under 10% loss of all drugs 
after 120 hr at 30°C

2092 C

Paclitaxel BMS 300 mg PH 200 mg D5W, NS Visually compatible for 1 day with microprecipi-
tation in 3 to 5 days and gross precipitation in 7 
days at 4, 23, and 32°C in the dark. No paclitaxel 
and under 8% doxorubicin loss in 7 days

2247 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Paclitaxel BMS 1.2 g PH 200 mg D5W, NS Visually compatible for 1 day with microprecipi-
tation in 3 to 5 days and gross precipitation in 7 
days at 4, 23, and 32°C in the dark. No paclitaxel 
and less than 7% doxorubicin loss in 7 days

2247 C

Vinblastine sulfate LI 75 mg AD 500 mg NSa Physically compatible for 10 days at 8, 25, and 
32°C. Assays highly erratic

838 ?

Vinblastine sulfate LI 150 mg AD 1.5 g NSa Physically compatible for 10 days at 8, 25, and 
32°C. Assays highly erratic

838 ?

Vincristine sulfate LI 33 mg FA 1.4 g D5½S, NS Visually compatible. Less than 10% loss of both 
drugs for 14 days at 25, 30, and 37°C

1030 C

Vincristine sulfate LI 50 mg FA 1.88 and 
2.37 g

D5½S, NS Visually compatible. Less than 10% loss of both 
drugs for 14 days at 25 and 30°C. Up to 16% 
doxorubicin loss at 37°C in 14 days

1030 C

Vincristine sulfate LI 36 mg NYC 1.67 g NSa b Visually compatible and both drugs stable for 7 
days at 4°C then 4 days at 37°C

1874 C

Vincristine sulfate FAU 200 mg PHU 2 g Wd Physically compatible. No loss of either drug in 
7 days at 37°C. 4% loss of both drugs in 14 days 
at 4°C

2288 C

Vincristine sulfate PHC 33 mg PHC 1.4 g D5½S Physically compatible. Little loss of either drug 
in 14 days at 4 and 25°C. 12% loss of both drugs 
at 37°C

2674 C

Vincristine sulfate PHC 33 mg PHC 1.4 g NS Physically compatible. Little loss of either drug 
in 14 days at 4 and 25°C. 4% loss of both drugs 
at 37°C

2674 C

Vincristine sulfate PHC 53 mg PHC 1.4 g D5½S Physically compatible. Little loss of either drug 
in 14 days at 4 and 25°C. 8% loss of both drugs 
at 37°C

2674 C

Vincristine sulfate PHC 53 mg PHC 1.4 g NS Physically compatible. Little loss of either drug 
in 14 days at 4 and 25°C. 9% loss of both drugs 
at 37°C

2674 C

Vincristine sulfate with 
etoposide

LI  
BMS

1.6 mg  
200 mg

PHU 40 mg NSc Visually compatible. All drugs stable for 72 hr at 
30°C in the dark

2239 C

Vincristine sulfate with 
etoposide

LI  
BMS

1 mg  
125 mg

PHU 25 mg NSc Visually compatible. All drugs stable for 96 hr at 
24°C in light or dark

2239 C

Vincristine sulfate with 
etoposide

LI  
BMS

1.4 mg  
175 mg

PHU 35 mg NSc Visually compatible. All drugs stable for 96 hr at 
24°C in light or dark

2239 C

Vincristine sulfate with 
etoposide

LI  
BMS

2 mg  
250 mg

PHU 50 mg NSc Visually compatible. All drugs stable for 48 hr 
at 24°C in light or dark. Etoposide precipitate 
in 72 hr

2239 C

Vincristine sulfate with 
etoposide

LI  
BMS

2.8 mg  
350 mg

PHU 70 mg NSc Visually compatible. All drugs stable for 24 hr 
at 24°C in light or dark. Etoposide precipitate 
in 36 hr

2239 C

Vincristine sulfate with 
etoposide

LI  
BMS

4 mg  
500 mg

PHU 100 mg NSc Etoposide precipitate formed in 12 hr at 24°C in 
light or dark

2239 I

Vincristine sulfate with 
etoposide phosphate

LI  
BMS

5 mg  
600 mg

PHU 120 mg NSc Physically compatible. Little loss of any drug in 
124 hr at 4 and 40°C

2343 C

Vincristine sulfate with 
etoposide phosphate

LI  
BMS

10 mg  
1.2 g

PHU 240 mg NSc Physically compatible. Little loss of any drug in 
124 hr at 4 and 40°C

2343 C

Vincristine sulfate with 
etoposide phosphate

LI  
BMS

16 mg  
2 g

PHU 400 mg NSc Physically compatible. Under 4% loss of any 
drug in 124 hr at 4 and 40°C

2343 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Vincristine sulfate with 
ondansetron HCl

LI  
GL

14 mg  
480 mg

AD 400 mg D5Wb Visually compatible. Under 10% loss of all drugs 
in 5 days at 4°C then 24 hr at 30°C

2092 C

Vincristine sulfate with 
ondansetron HCl

LI  
GL

28 mg  
960 mg

AD 800 mg D5Wa Visually compatible. Under 10% loss of all drugs 
after 120 hr at 30°C

2092 C

a Tested in PVC containers.

b Tested in polyisoprene infusion pump reservoirs.

c Tested in polyolefin-lined plastic bags.

d Tested in PVC reservoirs for the Graseby 9000 ambulatory pumps.

Drugs in Syringe Compatibility

Doxorubicin HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Bleomycin sulfate 1.5 units/0.5 mL 1 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Cisplatin 0.5 mg/0.5 mL 1 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Cisplatin with  
mitomycin

BMS  
BMS

50 mg  
5 mg

BED 25 mg Brought to a 5-mL final volume with NS. Visu-
ally compatible but more than 10% loss of mito-
mycin in 4 hr at 25°C. At 4°C, less than 10% loss of 
all three drugs in 12 hr, but about 16% mitomycin 
loss in 24 hr

2423 I

Cyclophosphamide 10 mg/0.5 mL 1 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Droperidol 1.25 mg/0.5 mL 1 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Fluorouracil 25 mg/0.5 mL 1 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Fluorouracil 500 mg/10 mL 5 and 10 
mg/10 mLa 

Precipitate forms within several hours of mixing 1564 I

Furosemide 5 mg/0.5 mL 1 mg/0.5 mL Precipitates immediately 980 I

Heparin sodium 500 units/0.5 mL 1 mg/0.5 mL Precipitates immediately 980 I

Leucovorin calcium 5 mg/0.5 mL 1 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Methotrexate sodium 12.5 mg/0.5 mL 1 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Metoclopramide HCl 2.5 mg/0.5 mL 1 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Metoclopramide HCl RB 10 mg/2 mL AD 40 mg/20 mL Physically compatible for 48 hr at 25°C 1167 C

Metoclopramide HCl RB 160 mg/32 mL AD 90 mg/45 mL Physically compatible for 48 hr at 25°C 1167 C

Mitomycin 0.25 mg/0.5 mL 1 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Mitomycin with 
cisplatin

BMS  
BMS

5 mg  
50 mg

BED 25 mg Brought to a 5-mL final volume with NS. Visu-
ally compatible but more than 10% loss of mito-
mycin in 4 hr at 25°C. At 4°C, less than 10% loss of 
all three drugs in 12 hr, but about 16% mitomycin 
loss in 24 hr

2423 I

Additive Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Vinblastine sulfate LI 4.5 mg/4.5 mL AD 45 mg/22.5 mL Brought to 30-mL total volume with NS. Physically 
compatible for 10 days at 8, 25, and 32°C. Assays 
highly erratic

838 ?

Vinblastine sulfate LI 2.25 mg/2.25 mL AD 15 mg/7.5 mL Brought to 30-mL total volume with NS. Physically 
compatible for 10 days at 8, 25, and 32°C. Assays 
highly erratic

838 ?

Vinblastine sulfate 0.5 mg/0.5 mL 1 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Vincristine sulfate 0.5 mg/0.5 mL 1 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

a Diluted in sodium chloride 0.9%.

Y-Site Injection Compatibility (1:1 Mixture)

Doxorubicin HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Allopurinol sodium BW 3 mg/mLb CET 2 mg/mL Immediate dark red color and haze. Reddish-brown particles 
within 1 hr

1686 I

Amifostine USB 10 mg/mLa CET 2 mg/mL Physically compatible for 4 hr at 23°C 1845 C

Anidulafungin VIC 0.5 mg/mLa GNS 2 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Aztreonam SQ 40 mg/mLa CET 2 mg/mL Physically compatible for 4 hr at 23°C 1758 C

Bleomycin sulfate 3 units/mL 2 mg/mL Drugs injected sequentially in Y-site with no flush. No precipi-
tate seen

980 C

Caspofungin 
acetate

ME 0.7 mg/mLb BED 1 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Cisplatin 1 mg/mL 2 mg/mL Drugs injected sequentially in Y-site with no flush. No precipi-
tate seen

980 C

Cladribine ORT 0.015b and 0.5c 
mg/mL

CHI 2 mg/mL Physically compatible for 4 hr at 23°C 1969 C

Cyclophosphamide 20 mg/mL 2 mg/mL Drugs injected sequentially in Y-site with no flush. No precipi-
tate seen

980 C

Doripenem JJ 5 mg/mLa b BED 1 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Droperidol 2.5 mg/mL 2 mg/mL Drugs injected sequentially in Y-site with no flush. No precipi-
tate seen

980 C

Etoposide phos-
phate

BR 5 mg/mLa GEN 2 mg/mL Physically compatible for 4 hr at 23°C 2218 C

Filgrastim AMG 30 mcg/mLa CET 2 mg/mL Physically compatible for 4 hr at 22°C 1687 C

Fludarabine phos-
phate

BX 1 mg/mLa CET 2 mg/mL Visually compatible for 4 hr at 22°C 1439 C

Fluorouracil 50 mg/mL 2 mg/mL Drugs injected sequentially in Y-site with no flush. No precipi-
tate seen

980 C

Furosemide 10 mg/mL 2 mg/mL Drugs injected sequentially in Y-site with no flush. Precipitates 
immediately

980 I

Gallium nitrate FUJ 1 mg/mLb CET 2 mg/mL Precipitates immediately 1673 I

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Gemcitabine HCl LI 10 mg/mLb PH 2 mg/mL Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 1 mg/mL AD 0.2 mg/mLb Physically compatible with little loss of either drug in 4 hr at 
22°C

1883 C

Heparin sodium 1000 units/mL 2 mg/mL Drugs injected sequentially in Y-site with no flush. Precipitates 
immediately

980 I

Leucovorin calcium 10 mg/mL 2 mg/mL Drugs injected sequentially in Y-site with no flush. No precipi-
tate seen

980 C

Linezolid PHU 2 mg/mL FUJ 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Melphalan HCl BW 0.1 mg/mLb AD 2 mg/mL Physically compatible for 3 hr at 22°C 1557 C

Methotrexate 
sodium

25 mg/mL 2 mg/mL Drugs injected sequentially in Y-site with no flush. No precipi-
tate seen

980 C

Methotrexate 
sodium

30 mg/mL FA 0.4 mg/mLa Visually compatible for 4 hr at room temperature 1788 C

Metoclopramide 
HCl

5 mg/mL 2 mg/mL Drugs injected sequentially in Y-site with no flush. No precipi-
tate seen

980 C

Mitomycin 0.5 mg/mL 2 mg/mL Drugs injected sequentially in Y-site with no flush. No precipi-
tate seen

980 C

Ondansetron HCl GL 1 mg/mLb CET 2 mg/mL Visually compatible for 4 hr at 22°C 1365 C

Ondansetron HCl GL 16 to 160 mcg/
mL

2 mg/mL Physically compatible when doxorubicin given as 5-min bolus via 
Y-site

1366 C

Oxaliplatin SS 0.5 mg/mLa APP 1 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Paclitaxel NCI 1.2 mg/mLa 2 mg/mL Physically compatible for 4 hr at 22°C 1528 C

Pemetrexed diso-
dium

LI 20 mg/mLb BED 1 mg/mLa Dark-red discoloration forms immediately 2564 I

Piperacillin sodium–
tazobactam sodium

LEf 40 mg/mLa g CET 2 mg/mL Turbidity forms immediately 1688 I

Sargramostim IMM 10 mcg/mLb CET 2 mg/mL Visually compatible for 4 hr at 22°C 1436 C

Sodium bicarbonate 1.4% FA 0.4 mg/mLa Visually compatible for 2 hr at room temperature 1788 C

Teniposide BR 0.1 mg/mLa CET 2 mg/mL Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMd 1 mg/mLa CHI 2 mg/mL Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226e PH, 
GEN

2 mg/mL Damage to emulsion occurs immediately with free oil forma-
tion possible

2215 I

Topotecan HCl SKB 56 mcg/mLa b PH 2 mg/mL Visually compatible. Little loss of either drug in 4 hr at 22°C 2245 C

TPN #212 to #215e PH 2 mg/mL Substantial loss of natural subvisible haze occurs immediately 2109 I

Vinblastine sulfate 1 mg/mL 2 mg/mL Drugs injected sequentially in Y-site with no flush. No precipi-
tate seen

980 C

Vincristine sulfate 1 mg/mL 2 mg/mL Drugs injected sequentially in Y-site with no flush. No precipi-
tate seen

980 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)



ASHP INJECTABLE DRUG INFORMATION DOxORUBICIN HyDROCHLORIDE 567

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vinorelbine tartrate BW 1 mg/mLb CET 2 mg/mL Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

d Lyophilized formulation tested.

e Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

f Test performed using the formulation WITHOUT edetate disodium.

g Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

Selected Revisions December 13, 2018. © Copyright, October 
1982. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Doxorubicin Hydrochloride Liposomal
AHFS 10:00

Products
Doxorubicin hydrochloride liposomal is available as a red translu-
cent liposomal dispersion providing 2 mg/mL of doxorubicin hydro-
chloride packaged in vials containing 20 and 50 mg of drug.1(1/08) 

Over 90% of the doxorubicin hydrochloride is provided inside 
liposome carriers composed of N-(carbonyl-methoxypolyethylene  
glycol 2000)-1,2-distearoyl-sn-glycero-3-phosphoethanolamine 
sodium, 3.19 mg/mL; fully hydrogenated soy phosphatidylcho-
line, 9.58 mg/mL; and cholesterol, 3.19 mg/mL. The product also 
contains about 2 mg/mL of ammonium sulfate, histidine as a 
buffer, hydrochloric acid and/or sodium hydroxide to adjust pH, 
and sucrose to adjust tonicity.1(1/08) 

CAUTION: Care should be taken to ensure that the correct 
drug product, dose, and administration procedures are used 
and that no confusion with other products occurs.

Trade Name(s)
Doxil

Administration
Doxorubicin hydrochloride liposomal is administered intrave-
nously after dilution in dextrose 5%. Doses of 90 mg or less 
should be diluted in 250 mL, while doses exceeding 90 mg 
should be diluted in 500 mL of dextrose 5%. The product should 
not be administered as a bolus injection, as the undiluted disper-
sion, as a rapid infusion, or by other routes. Extravasation should 
be avoided; the drug is extremely irritating to tissues. The use of 
protective gloves during dose preparation is recommended.1(1/08) 

The functional properties of a drug incorporated into a lipo-
somal dispersion like this one may differ substantially from the 
functional properties of the conventional aqueous formula-
tion.1(1/08) 

CAUTION: Care should be taken to ensure that the correct 
drug product, dose, and administration procedures are used 
and that no confusion with other products occurs.

Stability
Intact vials of doxorubicin hydrochloride liposomal should be 
stored under refrigeration at 2 to 8°C. After dilution in dextrose 
5% for administration, the drug should be stored under refrig-
eration and administered within 24 hours after prepara-
tion. Freezing should be avoided because prolonged freezing 
may adversely affect liposomal products. However, short-
term freezing (less than 1 month) did not adversely affect this 
product.1(1/08) 

Doxorubicin hydrochloride liposomal 0.15 mg/mL in dextrose 
5% did not result in the loss of viability of Staphylococcus aureus, 
Enterococcus faecium, Pseudomonas aeruginosa, and Candida 
albicans within 120 hours at 22°C. Diluted solutions should be 
stored under refrigeration whenever possible, and the potential 
for microbiological growth should be considered when assigning 
expiration periods.2740 

Filtration
Doxorubicin hydrochloride liposomal is a liposomal dispersion; 
filtration, including inline filtration, should not be performed.1(1/08) 

DOI: 10.37573/9781585286850.135

Compatibility Information
Solution Compatibility

Doxorubicin HCl liposomal

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% Store at 4°C and use within 24 hr 1(1/08) C

Y-Site Injection Compatibility (1:1 Mixture)

Doxorubicin HCl liposomal

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium GW 7 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Allopurinol sodium BW 3 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Aminophylline AB 2.5 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Amphotericin B APC 0.6 mg/mLa SEQ 0.4 mg/mLa Fivefold increase in measured particulates in 4 hr 2087 I
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ampicillin sodium SKB 20 mg/mLb SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Aztreonam SQ 40 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Bleomycin sulfate MJ 1 unit/mLb SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Buprenorphine HCl RKC 0.04 mg/mLa SEQ 0.4 mg/mLa Partial loss of measured natural turbidity 2087 I

Butorphanol tartrate APC 0.04 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Calcium gluconate AB 40 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Carboplatin BR 5 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Cefazolin sodium SKB 20 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Cefepime HCl BMS 20 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Cefoxitin sodium ME 20 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Ceftazidime SKB 40 mg/mLa SEQ 0.4 mg/mLa Partial loss of measured natural turbidity 2087 I

Ceftriaxone sodium RC 20 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Chlorpromazine HCl ES 2 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Ciprofloxacin BAY 1 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Cisplatin BR 1 mg/mL SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Clindamycin phos-
phate

AST 10 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Cyclophosphamide MJ 10 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Cytarabine CHI 50 mg/mL SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Dacarbazine MI 4 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Dexamethasone 
sodium phosphate

ES 2 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Diphenhydramine HCl SCN 2 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Dobutamine HCl BA 4 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Docetaxel RPR 2 mg/mLa SEQ 0.4 mg/mLa Partial loss of measured natural turbidity 2087 I

Dopamine HCl AB 3.2 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Droperidol AST 0.4 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Enalaprilat MSD 0.1 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Etoposide BR 0.4 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Famotidine ME 2 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Fluconazole RR 2 mg/mL SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Fluorouracil PH 16 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Furosemide AMR 3 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Ganciclovir sodium RC 20 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Gentamicin sulfate ES 5 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Granisetron HCl SKB 0.05 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)



570 Doxorubicin HyDrocHloriDe liposomal asHp inJecTable DruG inFormaTion

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Haloperidol lactate MN 0.2 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Heparin sodium ES 1000 units/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Hydrocortisone sodium 
succinate

AB 1 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Hydromorphone HCl ES 0.5 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Hydroxyzine HCl ES 2 mg/mLa SEQ 0.4 mg/mLa 10-fold increase in particles ≥10 μm in 4 hr 2087 I

Ifosfamide MJ 25 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Leucovorin calcium IMM 2 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Lorazepam WY 0.1 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Magnesium sulfate AST 100 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Mannitol BA 15% SEQ 0.4 mg/mLa Partial loss of measured natural turbidity 2087 I

Meperidine HCl AST 4 mg/mLa SEQ 0.4 mg/mLa Increase in measured turbidity 2087 I

Mesna MJ 10 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Methotrexate sodium IMM 15 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Methylprednisolone 
sodium succinate

UP 5 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Metoclopramide HCl GNS 5 mg/mL SEQ 0.4 mg/mLa Increase in measured turbidity 2087 I

Metronidazole AB 5 mg/mL SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Mitoxantrone HCl IMM 0.5 mg/mLa SEQ 0.4 mg/mLa Partial loss of measured natural turbidity 2087 I

Morphine sulfate ES 1 mg/mLa SEQ 0.4 mg/mLa Partial loss of measured natural turbidity 2087 I

Ondansetron HCl CER 1 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Paclitaxel MJ 0.6 mg/mLa SEQ 0.4 mg/mLa Partial loss of measured natural turbidity 2087 I

Piperacillin sodium–
tazobactam sodium

CYc 40 mg/mLa d SEQ 0.4 mg/mLa Partial loss of measured natural turbidity 2087 I

Potassium chloride AB 0.1 mEq/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Prochlorperazine 
edisylate

SO 0.5 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Promethazine HCl ES 2 mg/mLa SEQ 0.4 mg/mLa Increase in measured turbidity 2087 I

Ranitidine HCl GL 2 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Sodium bicarbonate AB 1 mEq/mL SEQ 0.4 mg/mLa Partial loss of measured natural turbidity 2087 I

Tobramycin sulfate AB 5 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Trimethoprim– 
sulfamethoxazole

ES 0.8 mg/mLa e SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Vancomycin HCl AB 10 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Vinblastine sulfate FAU 0.12 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Vincristine sulfate FAU 0.05 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vinorelbine tartrate BW 1 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Zidovudine BW 4 mg/mLa SEQ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Test performed using the formulation WITHOUT edetate disodium.

d Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

e Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

Selected Revisions December 12, 2018. © Copyright, October 
2000. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Doxycycline Hyclate
AHFS 8:12.24

Products
Doxycycline hyclate is available as a lyophilized powder in 
vials containing the equivalent of 100 mg of doxycycline with 
ascorbic acid 480 mg and mannitol 300 mg or the equivalent of 
200 mg of doxycycline with ascorbic acid 960 mg and mannitol 
600 mg.3071 

The 100- or 200-mg vials should be reconstituted with 10 
mL or 20 mL, respectively, of sterile water for injection; sodium 
chloride; dextrose 5%; Ringer’s injection; invert sugar 10%; 
Ringer’s injection, lactated; dextrose 5% in Ringer’s injection, 
lactated; Normosol M or R in dextrose 5%; or Plasma-Lyte 56 
or 148 in dextrose 5%.3071  The resultant solution contains the 
equivalent of 10 mg/mL of doxycycline.3071  This reconstituted 
solution must be further diluted to a concentration of 0.1 to 1 
mg/mL with a compatible infusion solution prior to use.3071  (See 
Solution Compatibility.)

pH
The pH range for reconstituted solutions of 10 mg/mL is 1.8 to 
3.3.3071 

Osmolality
The osmolality of doxycycline (Elkins-Sinn) 1 mg/mL was deter-
mined to be 292 mOsm/kg in dextrose 5% and 310 mOsm/kg in 
sodium chloride 0.9%.1375 

Administration
Doxycycline hyclate is administered by intravenous infu-
sion, usually over 1 to 4 hours.3071  Rapid administration should 
be avoided.3071  The reconstituted solution should be diluted 
further with a compatible infusion solution to a concentration 
of 0.1 to 1 mg/mL.3071  Other parenteral routes (e.g., intramus-
cular, subcutaneous) are not recommended, and extravasation 
should be avoided.3071 

Stability
Intact vials should be stored at 20 to 25°C and should remain in 
the carton until time of use to protect from light.3071 

Solutions of doxycycline at concentrations of 0.1 to 1 mg/mL 
prepared with sodium chloride, dextrose 5%, Ringer’s injection, 

or invert sugar 10% may be stored for up to 72 hours prior to 
starting the infusion when kept in the refrigerator and protected 
from both direct sunlight and artificial light.3071  Infusions must 
then be completed within 12 hours.3071 

Doxycycline prepared in sodium chloride or dextrose 5% is 
noted to be stable under fluorescent light for 48 hours, but 
must be protected from direct sunlight during storage and infu-
sion.3071  Doxycycline prepared in Ringer’s injection, invert sugar 
10%, Ringer’s injection, lactated, or dextrose 5% in Ringer’s 
injection, lactated also must be protected from direct sunlight 
during infusion.3071 

Because of the acidity of the solution, doxycycline hyclate 
may precipitate the free acids of barbiturate salts and sulfon-
amide derivatives. It may also adversely affect the stability of 
acid-labile drugs.6 20 22 27 

Freezing Solutions
The manufacturer states that at a concentration of 10 mg/mL 
in sterile water for injection, doxycycline is stable for 8 weeks 
when frozen at −20°C immediately following reconstitution.3071  
Frozen solutions that have been completely thawed should not 
be heated.3071  Thawed solutions should not be refrozen.3071 

Doxycycline (Pfizer) 10 mg/mL in sterile water for injection 
was stable for 8 weeks when frozen at −20°C. At a concentra-
tion of 1 mg/mL in dextrose 5%, doxycycline also showed no 
significant decomposition over 8 weeks at −20°C.310 

Sorption
Doxycycline was shown not to exhibit sorption to PVC bags and 
tubing, polyethylene tubing, Silastic tubing, and polypropylene 
syringes.536 606 

Central Venous Catheter
Doxycycline (Fujisawa) 0.5 mg/mL in dextrose 5% was found to 
be compatible with the ARROWg+ard Blue Plus (Arrow Inter-
national) chlorhexidine-bearing triple-lumen central catheter. 
Essentially complete delivery of the drug was found with little 
or no drug loss occurring. Furthermore, chlorhexidine deliv-
ered from the catheter remained at trace amounts with no 
substantial increase due to the delivery of the drug through the  
catheter.2335 

DOI: 10.37573/9781585286850.136

Compatibility Information
Solution Compatibility

Doxycycline hyclate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% 0.1 to 1 g Stable for 48 hr at 25°C 3071 C

Dextrose 5% BAa PF 800 mg and 1 g Visually compatible with 5 to 8% loss in 96 hr at 23°C. 2% 
loss in 7 days at 4°C

1928 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s injection, 
lactated

APP 0.1 and 1 g Complete administration within 6 hr after reconstitution 3071 C

Invert sugar 10% APP 0.1 to 1 g Complete administration within 12 hr after reconstitution 3071 C

Normosol M in dextrose 5% AB 0.1 to 1 g Complete administration within 12 hr if refrigerated and 
protected from sunlight and artificial light

3071 C

Normosol R in dextrose 5% AB 0.1 to 1 g Complete administration within 12 hr if refrigerated and 
protected from sunlight and artificial light

3071 C

Plasma-Lyte 56 in dextrose 5% BA 0.1 to 1 g Complete administration within 12 hr if refrigerated and 
protected from sunlight and artificial light

3071 C

Plasma-Lyte 148 in dextrose 5% BA 0.1 to 1 g Complete administration within 12 hr if refrigerated and 
protected from sunlight and artificial light

3071 C

Ringer’s injection 0.1 to 1 g Complete administration within 12 hr after reconstitution 3071 C

Ringer’s injection, lactated APP 0.1 and 1 g Complete administration within 6 hr after reconstitution 3071 C

Sodium chloride 0.1 to 1 g Stable for 48 hr at 25°C 3071 C

Sodium chloride 0.9% ABb ES 2 g 5% loss for freshly prepared solutions during 24-hr simu-
lated administration at 30°C. Stored at 5°C for 24 hr, then 
at 30°C, >5% loss in 6 hr

1779 C

Sodium chloride 0.9% BAa PF 800 mg and 1 g Visually compatible with 8% loss in 96 hr at 23°C. 4% or 
less loss in 7 days at 4°C

1928 C

a Tested in PVC containers.

b Tested in portable pump reservoirs (Pharmacia Deltec).

Additive Compatibility

Doxycycline hyclate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Meropenem ZEN 1 g RR 200 mg NS Visually compatible for 4 hr at room 
temperature

1994 C

Meropenem ZEN 20 g RR 200 mg NS Brown discoloration forms in 1 hr at room 
temperature

1994 I

Ranitidine HCl GL 100 mg PF 200 mg D5W Physically compatible for 24 hr at ambient 
temperature in light

1151 C

Drugs in Syringe Compatibility

Doxycycline hyclate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Doxapram HCl RB 400 mg/20 mL 100 mg/5 mL Physically compatible with 
3% doxapram loss in 24 hr

1177 C

Y-Site Injection Compatibility (1:1 Mixture)

Doxycycline hyclate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 5 mg/mLa PF 1 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Allopurinol 
sodium

BW 3 mg/mLb ES 1 mg/mLb Immediate brown particles. Hazy brown solution 
with precipitate in 4 hr

1686 I

Solution Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amifostine USB 10 mg/mLa LY 1 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Amiodarone HCl LZ 4 mg/mLc ACC 0.25 mg/mLc Physically compatible for 4 hr at room temperature 1444 C

Aztreonam SQ 40 mg/mLa ES 1 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa APP 1 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetra-
sodium

TMC 1 mg/mLb 1 mg/mLb Physically compatible for 4 hr 3243 C

Ceftolozane 
sulfate–tazo-
bactam sodium

CUB 10 mg/mLc m FRK 1 mg/mLc Physically compatible for 2 hr 3262 C

Cisatracurium 
besylate

GW 0.1, 2, 5 mg/
mLa 

FUJ 1 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cyclophospha-
mide

MJ 20 mg/mLa ES 1 mg/mLa Physically compatible for 4 hr at 25°C 1194 C

Dexmedetomi-
dine HCl

AB 4 mcg/mLb APP 1 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 5 mg/mL RR 1 and 10 mg/
mLb 

Visually compatible 1807 C

Docetaxel RPR 0.9 mg/mLa FUJ 1 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Etoposide phos-
phate

BR 5 mg/mLa FUJ 1 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Fenoldopam 
mesylate

AB 80 mcg/mLb APP 1 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Filgrastim AMG 30 mcg/mLa ES 1 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fludarabine 
phosphate

BX 1 mg/mLa ES 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Gemcitabine HCl LI 10 mg/mLb FUJ 1 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa LY 1 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Heparin sodium TR 50 units/mL ES 1 mg/mLa Visually incompatible within 4 hr at 25°C 1793 I

Hetastarch in 
lactated electro-
lyte

AB 6% APP 1 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hetastarch in 
sodium chloride 
0.9%

DCC 6% LY 1 mg/mLa Visually compatible for 4 hr at room temperature 1313 C

Hetastarch in 
sodium chloride 
0.9%

DCC 6% LY 1 mg/mLa White particle in one of five tests. No incompati-
bility during Y-site infusion

1315 ?

Hydromorphone 
HCl

WY 0.2 mg/mLa ES 1 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Isavuconazonium 
sulfate

ASP 1.5 mg/mLc PRP 1 mg/mLc Physically compatible for 2 hr 3263 C

Linezolid PHU 2 mg/mL FUJ 1 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Magnesium 
sulfate

IX 16.7, 33.3, 
66.7, 100 mg/
mLa 

PF 1 mg/mLa Physically compatible for at least 4 hr at 32°C 813 C

Melphalan HCl BW 0.1 mg/mLb LY 1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Meperidine HCl WY 10 mg/mLa ES 1 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Meropenem ZEN 1 mg/mLb RR 1 mg/mLd Visually compatible for 4 hr at room temperature 1994 C

Meropenem ZEN 50 mg/mLb RR 1 mg/mLd Amber discoloration forms within 30 min 1994 I

Meropenem–
vaborbactam

TMC 8 mg/mLb n FRK 1 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Morphine sulfate WI 1 mg/mLa ES 1 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Ondansetron HCl GL 1 mg/mLb ES 1 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Pemetrexed diso-
dium

LI 20 mg/mLb APP 1 mg/mLa Cloudy precipitate forms immediately 2564 I

Piperacillin 
sodium–tazo-
bactam sodium

LEj 40 mg/mLa l ES 1 mg/mLa Heavy white turbidity forms immediately 1688 I

Plazomicin 
sulfate

ACH 24 mg/mLc FRK 1 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Propofol ZENo 10 mg/mL LY 1 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Remifentanil HCl GW 0.025 and 
0.25 mg/mLb 

FUJ 1 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb LY 1 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Tacrolimus FUJ 1 mg/mLb RR 5 mg/mLa Visually compatible for 24 hr at 25°C 1630 C

Tedizolid phos-
phate

CUB 0.8 mg/mLb PRP 1 mg/mLb Measured turbidity increases immediately 3244 I

Telavancin HCl ASP 7.5 mg/mLa b k APP 1 mg/mLa b k Physically compatible for 2 hr 2830 C

Teniposide BR 0.1 mg/mLa LY 1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Theophylline TR 4 mg/mL ES 1 mg/mLa Visually compatible for 6 hr at 25°C 1793 C

Thiotepa IMMe 1 mg/mLa LY 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to 
#226f 

FUJ 1 mg/mLa Damage to emulsion occurs immediately with free 
oil formation possible

2215 I

TPN #61f g PF 10 mg/mLh Physically compatible 987 C

TPN #61f i PF 60 mg/6 mLh Physically compatible 987 C

TPN #212 to 
#215f 

LY 1 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Vinorelbine 
tartrate

BW 1 mg/mLb ES 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Tested in sterile water for injection.

e Lyophilized formulation tested.

f Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

g Run at 21 mL/hr.

h Given over 30 minutes by syringe pump.

i Run at 94 mL/hr.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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j Test performed using the formulation WITHOUT edetate disodium.

k Tested in Ringer’s injection, lactated.

l Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

m Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

n Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

o Test performed using the formulation WITH edetate disodium.

Selected Revisions January 31, 2020. © Copyright, October 
1982. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Droperidol
AHFS 28:24.92

Products
Droperidol is available in 1- and 2-mL ampuls and vials.2906 2907  
Each mL of solution contains droperidol 2.5 mg with lactic acid 
and, if necessary, sodium hydroxide2907  to adjust the pH.2906 2907 

pH
From 3 to 3.8.2906 2907 

Osmolality
The osmolality of droperidol 2.5 mg/mL was determined to be 
16 mOsm/kg.1233 

Administration
Droperidol may be administered intramuscularly or slowly intra-
venously.2906 2907 

Stability
Intact ampuls and vials of droperidol should be stored at 
controlled room temperature and retained in the original 
container to protect from light.2906 2907 

Precipitation may occur if droperidol is mixed with barbitu-
rates.4 

Syringes
The stability of droperidol 2.5 mg/mL repackaged in polypro-
pylene syringes was evaluated. Little change in concentration 
was found after 4 weeks at room temperature out of direct 
light.2164 

Central Venous Catheter
Droperidol (Abbott) 0.4 mg/mL in dextrose 5% was found to 
be compatible with the ARROWg+ard Blue Plus (Arrow Inter-
national) chlorhexidine-bearing triple-lumen central catheter. 
Essentially complete delivery of the drug was found with little 
or no drug loss occurring. Furthermore, chlorhexidine deliv-
ered from the catheter remained at trace amounts with no 
substantial increase due to the delivery of the drug through the  
catheter.2335 

DOI: 10.37573/9781585286850.137

Compatibility Information
Solution Compatibility

Droperidol

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% ABa, TRb JN 20 mg Physically compatible and stable for 7 days at 27°C 750 C

Ringer’s injection, 
lactated

TRa JN 20 mg Physically compatible and stable for 7 days at 27°C 750 C

Ringer’s injection, 
lactated

TRb JN 20 mg Physically compatible. Stable with no loss for 24 hr at 
27°C. 15% loss in 48 hr attributed to sorption

750 C

Sodium chloride 0.9% ABa JN 20 mg Physically compatible with about 5% drug loss in 7 days 
at 27°C

750 C

Sodium chloride 0.9% TRb JN 20 mg Physically compatible and stable for 7 days at 27°C 750 C

Sodium chloride 0.9% c AMR 1.25 g Compatible and stable for 24 hr at 23°C. Droperidol 
precipitates if refrigerated

2199 C

a Tested in glass containers.

b Tested in PVC containers.

c Tested in polypropylene syringes.
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Additive Compatibility

Droperidol

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Butorphanol tartrate HE 80 mg XU 50 mg NSc Physically compatible with less than 2% 
loss of either drug in 15 days at 4 and 25°C 
protected from light

2908 C

Fentanyl citrate with 
ketamine HCl

DB  
JN

10 mg  
1 g

JN 50 mg NSa Visually compatible. 5% increase in all drugs 
in 30 days at 4 and 25°C due to water loss

2653 C

Fentanyl citrate with 
ketamine HCl

DB  
JN

10 mg  
1 g

JN 50 mg NSb Visually compatible with little loss of the 
drugs in 30 days at 25°C

2653 C

Ketamine HCl with 
fentanyl citrate

JN  
DB

1 g  
10 mg

JN 50 mg NSa Visually compatible. 5% increase in all drugs 
in 30 days at 4 and 25°C due to water loss

2653 C

Ketamine HCl with 
fentanyl citrate

JN  
DB

1 g  
10 mg

JN 50 mg NSb Visually compatible with little loss of the 
drugs in 30 days at 25°C

2653 C

a Tested in PVC containers.

b Tested in glass containers.

c Tested in PVC and glass containers.

Drugs in Syringe Compatibility

Droperidol

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Atropine sulfate ST 0.4 mg/1 mL MN 2.5 mg/1 mL Physically compatible for at least 15 min 326 C

Bleomycin sulfate 1.5 units/0.5 mL 1.25 mg/0.5 mL Physically compatible for 5 min at room 
temperature followed by 8 min of centrifu-
gation

980 C

Buprenorphine HCl Physically and chemically compatible 4 C

Butorphanol tartrate BR 4 mg/2 mL MN 5 mg/2 mL Physically compatible for 30 min at room 
temperature

566 C

Chlorpromazine HCl PO 50 mg/2 mL MN 2.5 mg/1 mL Physically compatible for at least 15 min 326 C

Cisplatin 0.5 mg/0.5 mL 1.25 mg/0.5 mL Physically compatible for 5 min at room 
temperature followed by 8 min of centrifu-
gation

980 C

Cyclophosphamide 10 mg/0.5 mL 1.25 mg/0.5 mL Physically compatible for 5 min at room 
temperature followed by 8 min of centrifu-
gation

980 C

Dimenhydrinate HR 50 mg/1 mL MN 2.5 mg/1 mL Physically compatible for at least 15 min 326 C

Diphenhydramine HCl PD 50 mg/1 mL MN 2.5 mg/1 mL Physically compatible for at least 15 min 326 C

Doxorubicin HCl 1 mg/0.5 mL 1.25 mg/0.5 mL Physically compatible for 5 min at room 
temperature followed by 8 min of centrifu-
gation

980 C

Fentanyl citrate MN 0.05 mg/1 mL MN 2.5 mg/1 mL Physically compatible for at least 15 min 326 C

Fluorouracil 25 mg/0.5 mL 1.25 mg/0.5 mL Precipitates immediately 980 I

Furosemide 5 mg/0.5 mL 1.25 mg/0.5 mL Precipitates immediately 980 I

Glycopyrrolate RB 0.2 mg/1 mL MN 2.5 mg/1 mL Physically compatible. pH in glycopyrrolate 
stability range for 48 hr at 25°C

331 C
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Drugs in Syringe Compatibility (Cont.)

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Glycopyrrolate RB 0.2 mg/1 mL MN 5 mg/2 mL Physically compatible. pH in glycopyrrolate 
stability range for 48 hr at 25°C

331 C

Glycopyrrolate RB 0.4 mg/2 mL MN 2.5 mg/1 mL Physically compatible. pH in glycopyrrolate 
stability range for 48 hr at 25°C

331 C

Heparin sodium 500 units/0.5 mL 1.25 mg/0.5 mL Precipitates immediately 980 I

Heparin sodium 2500 units/1 mL JN 5 mg/2 mL Turbidity or precipitate forms within 5 min 1053 I

Hydroxyzine HCl PF 50 mg/1 mL MN 2.5 mg/1 mL Physically compatible for at least 15 min 326 C

Leucovorin calcium 5 mg/0.5 mL 1.25 mg/0.5 mL Precipitates immediately 980 I

Meperidine HCl WI 50 mg/1 mL MN 2.5 mg/1 mL Physically compatible for at least 15 min 326 C

Methotrexate sodium 12.5 mg/0.5 mL 1.25 mg/0.5 mL Precipitates immediately 980 I

Metoclopramide HCl NO 10 mg/2 mL MN 2.5 mg/1 mL Physically compatible for 15 min at room 
temperature

565 C

Metoclopramide HCl 2.5 mg/0.5 mL 1.25 mg/0.5 mL Physically compatible for 5 min at room 
temperature followed by 8 min of centrifu-
gation

980 C

Midazolam HCl RC 5 mg/1 mL JN 2.5 mg/1 mL Physically compatible for 4 hr at 25°C 1145 C

Mitomycin 0.25 mg/0.5 mL 1.25 mg/0.5 mL Physically compatible for 5 min at room 
temperature followed by 8 min of centrifu-
gation

980 C

Morphine sulfate ST 15 mg/1 mL MN 2.5 mg/1 mL Physically compatible for at least 15 min 326 C

Nalbuphine HCl EN 5 mg/0.5 mL JN 5 mg/2 mL Physically compatible for 36 hr at 27°C 762 C

Nalbuphine HCl EN 10 mg/1 mL JN 2.5 mg/1 mL Physically compatible for 36 hr at 27°C 762 C

Nalbuphine HCl EN 5 mg/0.5 mL JN 2.5 mg/1 mL Physically compatible for 36 hr at 27°C 762 C

Nalbuphine HCl DU 10 mg/1 mL JN 5 mg/2 mL Physically compatible for 48 hr 128 C

Nalbuphine HCl DU 20 mg/1 mL JN 5 mg/2 mL Physically compatible for 48 hr 128 C

Ondansetron HCl GW 1 mg/mLa AMR 1.25 mg/mLa Droperidol precipitates at 4°C. At 23°C, little 
or no loss of either drug in 8 hr, but droper-
idol precipitates after that time

2199 I

Pentazocine lactate WI 30 mg/1 mL MN 2.5 mg/1 mL Physically compatible for at least 15 min 326 C

Pentobarbital sodium AB 50 mg/1 mL MN 2.5 mg/1 mL Physically incompatible within 15 min 326 I

Prochlorperazine 
edisylate

PO 5 mg/1 mL MN 2.5 mg/1 mL Physically compatible for at least 15 min 326 C

Promethazine HCl PO 50 mg/2 mL MN 2.5 mg/1 mL Physically compatible for at least 15 min 326 C

Scopolamine HBr ST 0.4 mg/1 mL MN 2.5 mg/1 mL Physically compatible for at least 15 min 326 C

Vinblastine sulfate 0.5 mg/0.5 mL 1.25 mg/0.5 mL Physically compatible for 5 min at room 
temperature followed by 8 min of centrifu-
gation

980 C

Vincristine sulfate 0.5 mg/0.5 mL 1.25 mg/0.5 mL Physically compatible for 5 min at room 
temperature followed by 8 min of centrifu-
gation

980 C

a Tested in sodium chloride 0.9%.
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Y-Site Injection Compatibility (1:1 Mixture)

Droperidol

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL HOS 2.5 mg/mL Physically compatible with less than 10% acetamino-
phen loss over 4 hr at room temperature

2841, 2844 C

Acyclovir sodium BV 5 mg/mLb MDX 2.5 mg/mL Physically compatible 2794 C

Allopurinol sodium BW 3 mg/mLb JN 0.4 mg/mLb Immediate turbidity with particles 1686 I

Amifostine USB 10 mg/mLa JN 0.4 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Azithromycin PF 2 mg/mLb AMR 2.5 mg/mLi Visually compatible 2368 C

Aztreonam SQ 40 mg/mLa JN 0.4 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa AMR 2.5 mg/mL Physically compatible for 4 hr at 23°C 2373 C

Bleomycin sulfate 3 units/mL 2.5 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Cangrelor tetraso-
dium

TMC 1 mg/mLb 2.5 mg/mL Gross white turbid precipitate forms immediately 3243 I

Cisatracurium 
besylate

GW 0.1, 2, 5 mg/
mLa 

AB 2.5 mg/mL Physically compatible for 4 hr at 23°C 2074 C

Cisplatin 1 mg/mL 2.5 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Cladribine ORT 0.015b  and 
0.5c  mg/mL

JN 0.4 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Cloxacillin sodium SMX 100 mg/mL SZ 2.5 mg/mL Precipitates immediately 3245 I

Cyclophosphamide 20 mg/mL 2.5 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Dexmedetomidine 
HCl

AB 4 mcg/mLb AMR 2.5 mg/mL Physically compatible for 4 hr at 23°C 2383 C

Docetaxel RPR 0.9 mg/mLa AST 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Doxorubicin HCl 2 mg/mL 2.5 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa AST 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Etoposide phosphate BR 5 mg/mLa AST 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine ME 2 mg/mLb 0.4 mg/mLa Visually compatible for 4 hr at 22°C 1936 C

Fenoldopam mesylate AB 80 mcg/mLb AB 2.5 mg/mL Physically compatible for 4 hr at 23°C 2467 C

Filgrastim AMG 30 mcg/mLa JN 0.4 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fluconazole RR 2 mg/mL DU 2.5 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Fludarabine phos-
phate

BX 1 mg/mLa JN 0.4 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Fluorouracil 50 mg/mL 2.5 mg/mL Drugs injected sequentially in Y-site with no flush. 
Precipitates immediately

980 I

Foscarnet sodium AST 24 mg/mL QU 2.5 mg/mL Delayed formation of yellow precipitate 1335 I

Furosemide 10 mg/mL 2.5 mg/mL Drugs injected sequentially in Y-site with no flush. 
Precipitates immediately

980 I

Furosemide 10 mg/mL 2.5 mg/mL Precipitate forms 977 I
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Gemcitabine HCl LI 10 mg/mLb AST 0.4 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa AB 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Heparin sodium 1000 units/mL 2.5 mg/mL Drugs injected sequentially in Y-site with no flush. 
Precipitates immediately

980 I

Heparin sodium UP 1000 units/Le CR 1.25 mg/mL Physically compatible for 4 hr at room temperature 534 C

Hetastarch in lactated 
electrolyte

AB 6% AMR 2.5 mg/mL Physically compatible for 4 hr at 23°C 2339 C

Hydrocortisone 
sodium succinate

UP 10 mg/Le CR 1.25 mg/mL Physically compatible for 4 hr at room temperature 534 C

Idarubicin HCl AD 1 mg/mLb AMR 0.04a  and 2.5 
mg/mL

Visually compatible for 24 hr at 25°C 1525 C

Leucovorin calcium 10 mg/mL 2.5 mg/mL Drugs injected sequentially in Y-site with no flush. 
Precipitates immediately

980 I

Linezolid PHU 2 mg/mL AMR 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Melphalan HCl BW 0.1 mg/mLb JN 0.4 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl AB 10 mg/mL AMR 2.5 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Methotrexate sodium 25 mg/mL 2.5 mg/mL Precipitate forms 977 I

Methotrexate sodium 25 mg/mL 2.5 mg/mL Drugs injected sequentially in Y-site with no flush. 
Precipitates immediately

980 I

Metoclopramide HCl 5 mg/mL 2.5 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Mitomycin 0.5 mg/mL 2.5 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Nafcillin sodium WY 33 mg/mLb 2.5 mg/mL Precipitate forms, probably free nafcillin 547 I

Ondansetron HCl GL 1 mg/mLb JN 0.4 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Oxaliplatin SS 0.5 mg/mLa AB 2.5 mg/mL Physically compatible for 4 hr at 23°C 2566 C

Paclitaxel NCI 1.2 mg/mLa JN 0.4 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Pemetrexed disodium LI 20 mg/mLb AB 2.5 mg/mL Gross white precipitate forms immediately 2564 I

Piperacillin sodium–
tazobactam sodium

LEf 40 mg/mLa j JN 0.4 mg/mLa Heavy white turbidity with white precipitate forms 
immediately

1688 I

Potassium chloride AB 40 mEq/Le CR 1.25 mg/mL Physically compatible for 4 hr at room temperature 534 C

Propofol ZENk 10 mg/mL JN 0.4 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Remifentanil HCl GW 0.025 and 
0.25 mg/mLb 

AST 2.5 mg/mL Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb DU 0.4 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Teniposide BR 0.1 mg/mLa JN 0.4 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMg 1 mg/mLa JN 0.4 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226h AB 0.4 mg/mLa Damage to emulsion occurs in 1 to 4 hr with free oil 
formation possible

2215 I

TPN #212 to #215h AB 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Vinblastine sulfate 1 mg/mL 2.5 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vincristine sulfate 1 mg/mL 2.5 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Vinorelbine tartrate BW 1 mg/mLb JN 0.4 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

d Given over three minutes via a Y-site into a running infusion solution of heparin sodium in sodium chloride 0.9%.

e Tested in dextrose 5% in Ringer’s injection, dextrose 5% in Ringer’s injection, lactated, dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

f Test performed using the formulation WITHOUT edetate disodium.

g Lyophilized formulation tested.

h Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

i Injected via Y-site into an administration set running azithromycin.

j Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

k Test performed using the formulation WITH edetate disodium.

Selected Revisions January 31, 2020. © Copyright, October 
1982. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Edetate Calcium Disodium
AHFS 64:00

Products
Edetate calcium disodium is available in 5-mL ampuls containing 
200 mg/mL of the drug in water for injection.3237  For intrave-
nous infusion, the appropriate dose of edetate calcium disodium 
should be added to 250 to 500 mL of dextrose 5% or sodium 
chloride 0.9%, or the drug should be diluted to a concentration 
of approximately 0.5% (5 mg/mL) or less in one of these solu-
tions.3237 3238 

Trade Name(s)
Calcium Disodium Versenate

Administration
After establishment of adequate urine flow with intravenous 
fluid administration prior to the first dose, edetate calcium 
disodium may be administered intravenously or intramuscu-
larly.3237 3238 The manufacturer states that intravenous and 
intramuscular routes of administration have been found to be 
equally effective.3237  Because of the pain associated with intra-
muscular injection, continuous intravenous infusion generally 
is preferred; however, the intramuscular route is used in all 
patients with overt lead encephalopathy and is preferred in 
patients with lead encephalopathy and cerebral edema.3237 3238  
The intramuscular route also is preferred by some for use in 

young pediatric patients3237  or may be considered when fluid 
restriction is required.3238 

For intravenous infusion, the appropriate dose of the drug 
should be added to 250 to 500 mL of dextrose 5% or sodium 
chloride 0.9% and infused over 8 to 12 hours.3237  The drug also 
has been diluted to a concentration of approximately 0.5% (5 
mg/mL) or less in dextrose 5% or sodium chloride 0.9% and 
administered as a continuous infusion over 24 hours.3238  When 
the intravenous route of administration is used, rapid infusion 
should be avoided.3237 

The total daily dose may be given by intramuscular injec-
tion in equally divided doses at 8- to 12-hour intervals.3237  To 
minimize pain at the injection site, the drug should be mixed 
in equal volumes with lidocaine hydrochloride 1% or procaine 
hydrochloride 1% injection (no longer commercially available in 
the US) (e.g., 1 mL of local anesthetic for each mL of edetate 
calcium disodium injection) or 0.25 mL of lidocaine hydrochlo-
ride 10% injection can be added to 5 mL of edetate calcium 
disodium injection to yield a final local anesthetic concentra-
tion of 0.5%.3237 3238 

Stability
Edetate calcium disodium in intact ampuls should be stored at 
controlled room temperature.3237 

DOI: 10.37573/9781585286850.138

Compatibility Information
Solution Compatibility

Edetate calcium disodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% Manufacturer-recommended solution 3237 C

Dextrose 10% Stated to be incompatible 3237 I

Ringer’s injection Stated to be incompatible 3237 I

Ringer’s injection, lactated Stated to be incompatible 3237 I

Sodium chloride 0.9% Manufacturer-recommended solution 3237 C

Sodium lactate 1⁄6 M Stated to be incompatible 3237 I

Additive Compatibility

Edetate calcium disodium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amphotericin B 200 mg RI 4 g D5W Haze develops over 3 hr 26 I

Hydralazine HCl BP 80 mg RI 4 g D5W Yellow color produced 26 I

Selected Revisions June 16, 2017. © Copyright, October 1982. 
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Edrophonium Chloride
AHFS 36:56

Products
Edrophonium chloride is available in 15-mL multiple-dose 
vials.3227  Each mL of solution contains edrophonium chloride 10 
mg with phenol 0.45% and sodium sulfite 0.2%; the solution 
also contains sodium citrate and citric acid as buffers.3227 

pH
Approximately 5.4.3227 

Trade Name(s)
Enlon

Administration
Edrophonium chloride is administered intravenously.3227  The 
drug also may be administered intramuscularly in adults 
with inaccessible veins or in pediatric patients, owing to the 
difficulty of intravenous injection in pediatric patients.3227  
The drug also has been administered subcutaneously in 
infants.3228 

Stability
Intact vials should be stored at controlled room temperature.3227 

DOI: 10.37573/9781585286850.139

Compatibility Information
Y-Site Injection Compatibility (1:1 Mixture)

Edrophonium chloride

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Heparin sodium UP 1000 units/La RC 10 mg/mL Physically compatible for 4 hr at room temperature 534 C

Hydrocortisone sodium 
succinate

UP 10 mg/La RC 10 mg/mL Physically compatible for 4 hr at room temperature 534 C

Potassium chloride AB 40 mEq/La RC 10 mg/mL Physically compatible for 4 hr at room temperature 534 C

a Tested in dextrose 5% in Ringer’s injection, dextrose 5% in Ringer’s injection, lactated, dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

Selected Revisions June 16, 2017. © Copyright, October 1982. 
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Enalaprilat
AHFS 24:32.04

Products
Enalaprilat is available in 1- and 2-mL vials.3249  Each mL of solu-
tion contains enalaprilat 1.25 mg with sodium chloride to adjust 
tonicity and benzyl alcohol 9 mg in water for injection.3249  The 
solution also may contain sodium hydroxide to adjust the pH.3249 

Administration
Enalaprilat is administered intravenously slowly over at least 
5 minutes either undiluted or diluted with up to 50 mL of a 
compatible intravenous infusion solution.3249 

Stability
Enalaprilat is a clear, colorless solution.3249  Intact vials should be 
stored at controlled room temperature.3249 

Enalaprilat solution should be visually inspected for particu-
late matter and discoloration prior to administration.3249 

Central Venous Catheter
Enalaprilat (Merck) 0.1 mg/mL in dextrose 5% was found to 
be compatible with the ARROWg+ard Blue Plus (Arrow Inter-
national) chlorhexidine-bearing triple-lumen central catheter. 
Essentially complete delivery of the drug was found with little 
or no drug loss occurring. Furthermore, chlorhexidine delivered 
from the catheter remained at trace amounts with no substan-
tial increase due to the delivery of the drug through the cath-
eter.2335 

DOI: 10.37573/9781585286850.140

Compatibility Information
Solution Compatibility

Enalaprilat

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% HOS Stable for 24 hr at room temperature 3249 C

Dextrose 5% TRa MSD 12 mg Visually compatible with no loss in 24 hr at room 
temperature under fluorescent light

1572 C

Dextrose 5% in Ringer’s  
injection, lactated

HOS Stable for 24 hr at room temperature 3249 C

Dextrose 5% in sodium  
chloride 0.9%

HOS Stable for 24 hr at room temperature 3249 C

Isolyte E BRN HOS Stable for 24 hr at room temperature 3249 C

Normosol R AB MSD 25 mg Physically compatible for 24 hr at room temperature 
under fluorescent light

1355 C

Sodium chloride 0.9% HOS Stable for 24 hr at room temperature 3249 C

a Tested in PVC containers.

Additive Compatibility

Enalaprilat

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Dextran 40 TR 10% MSD 25 mg D5W Physically compatible for 24 hr at room 
temperature under fluorescent light

1355 C

Dobutamine HCl LI 1 g MSD 12 mg D5Wa Visually compatible. Little enalaprilat loss 
in 24 hr at room temperature under fluo-
rescent light. Dobutamine not tested

1572 C
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Dopamine HCl AMR 1.6 g MSD 12 mg D5Wa Visually compatible. 5% enalaprilat loss in 
24 hr at room temperature under fluores-
cent light. Dopamine not tested

1572 C

Heparin sodium ES 50,000 units MSD 12 mg D5Wa Visually compatible. Little enalaprilat loss 
in 24 hr at room temperature under fluo-
rescent light. Heparin not tested

1572 C

Hetastarch in sodium 
chloride 0.9%

DU 6% MSD 25 mg Physically compatible for 24 hr at room 
temperature under fluorescent light

1355 C

Meropenem ZEN 1 and 20 g MSD 50 mg NS Visually compatible for 4 hr at room 
temperature

1994 C

Nitroglycerin DU 200 mg MSD 12 mg D5Wb Visually compatible. 4% enalaprilat loss in 
24 hr at room temperature in light. Nitro-
glycerin not tested

1572 C

Potassium chloride AB 3 g MSD 12 mg D5Wa Visually compatible. Little enalaprilat loss 
in 24 hr at room temperature in light

1572 C

Sodium nitroprusside ES 1 g MSD 12 mg D5Wa Visually compatible. Little enalaprilat loss 
in 24 hr at room temperature under fluo-
rescent light. Sodium nitroprusside not 
tested

1572 C

a Tested in PVC containers.

b Tested in glass containers.

Drugs in Syringe Compatibility

Enalaprilat

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Pantoprazole sodium a 4 mg/1 mL 1.25 mg/1 mL Precipitate forms within 1 hr 2574 I

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Enalaprilat

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Allopurinol sodium BW 3 mg/mLb MSD 0.1 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa MSD 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Amikacin sulfate BR 2 mg/mLa MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Aminophylline ES 1 mg/mLa MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Amphotericin B SQ 0.1 mg/mLa MSD 1.25 mg/mL Layered haze develops in 4 hr at 21°C 1409 I

Ampicillin sodium BR 10 mg/mLb MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Ampicillin sodium–
sulbactam sodium

PF 10 mg/mLb k MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Aztreonam SQ 10 mg/mLa MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Additive Compatibility (Cont.)
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Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Aztreonam SQ 40 mg/mLa MSD 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa BED 0.1 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Butorphanol tartrate BR 0.4 mg/mLa MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Calcium gluconate ES 0.092 mEq/mLa MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture

1355 C

Cangrelor tetrasodium TMC 1 mg/mLb 0.1 mg/mLb Physically compatible for 4 hr 3243 C

Cefazolin sodium SKF 20 mg/mLc MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Ceftaroline fosamil FOR 2.22 mg/mLa b i SIC 0.1 mg/mLa b i Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime GL 10 mg/mLa MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Chloramphenicol 
sodium succinate

PD 10 mg/mLa MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Cisatracurium besylate GW 0.1, 2, 5 mg/
mLa 

ME 0.1 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cladribine ORT 0.015b  and 
0.5d  mg/mL

MSD 0.1 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Clindamycin phosphate UP 9 mg/mLa MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Dexmedetomidine HCl AB 4 mcg/mLb BED 0.1 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Dextran 40 TR 100 mg/mLa MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Dobutamine HCl LI 1 mg/mLa MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Docetaxel RPR 0.9 mg/mLa ME 0.1 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Dopamine HCl IMS 1.6 mg/mLa MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Doripenem JJ 5 mg/mLa b SIC 0.1 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa MSD 0.1 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Erythromycin lactobi-
onate

AB 5 mg/mLa MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Esmolol HCl DU 10 mg/mLa MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Etoposide phosphate BR 5 mg/mLa ME 0.1 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine MSD 0.2 mg/mLa MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Fenoldopam mesylate AB 80 mcg/mLb BA 0.1 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate ES 2 mcg/mLa MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Filgrastim AMG 30 mcg/mLa MSD 0.1 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Ganciclovir sodium SY 5 mg/mLe MSD 1.25 mg/mL Physically compatible for 4 hr at 21°C 1409 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Gemcitabine HCl LI 10 mg/mLb ME 0.1 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Gentamicin sulfate ES 0.8 mg/mLa MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Granisetron HCl SKB 0.05 mg/mLa MSD 0.1 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Heparin sodium IX 40 units/mLa MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Hetastarch in lactated 
electrolyte

AB 6% ME 0.1 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hetastarch in sodium 
chloride 0.9%

DCC 6% MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Hydrocortisone sodium 
succinate

UP 2 mg/mLa MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Labetalol HCl GL 1 mg/mLa MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Lidocaine HCl AST 4 mg/mLa MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Linezolid PHU 2 mg/mL ME 0.1 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Magnesium sulfate LY 10 mEq/mLa MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Melphalan HCl BW 0.1 mg/mLb MSD 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meropenem ZEN 1 and 50 mg/
mLb 

MSD 0.05 mg/mLf Visually compatible for 4 hr at room temperature 1994 C

Methylprednisolone 
sodium succinate

UP 0.8 mg/mLa MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Metronidazole SE 5 mg/mL MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Morphine sulfate WY 0.2 mg/mLa MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Nafcillin sodium BR 10 mg/mLa MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Nesiritide SCI 50 mcg/mLa b 1.25 mg/mL Physically incompatible 2625 I

Nicardipine HCl DU 0.1 mg/mLa MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Nicardipine HCl DCC 0.1 mg/mLa MSD 0.5 mg/mLa Visually compatible for 24 hr at room tempera-
ture

235 C

Oxaliplatin SS 0.5 mg/mLa BA 0.1 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Pemetrexed disodium LI 20 mg/mLb BED 0.1 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Penicillin G potassium PF 50,000 units/
mLa 

MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Phenobarbital sodium WY 0.32 mg/mLe MSD 1.25 mg/mL Physically compatible for 4 hr at 21°C 1409 C

Phenytoin sodium PD 1 mg/mLb MSD 1.25 mg/mL Crystalline precipitate forms immediately 1409 I

Piperacillin sodium–
tazobactam sodium

LEj 40 mg/mLa l MSD 0.1 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Potassium chloride LY 0.4 mEq/mLa MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Potassium phosphates LY 0.44 mEq/mLa MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Propofol ZENn 10 mg/mL MSD 0.1 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Ranitidine HCl GL 0.5 mg/mLa MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

ME 0.1 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sodium acetate LY 0.4 mEq/mLa MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Sodium nitroprusside LY 0.2 mg/mLa MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture protected from light

1355 C

Teniposide BR 0.1 mg/mLa MSD 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMg 1 mg/mLa ME 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226h ME 0.1 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

Tobramycin sulfate LI 0.8 mg/mLa MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

TPN #212 to #215h MSD 0.1 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Trimethoprim–sulfame-
thoxazole

QU 0.16 mg/mLa m MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Vancomycin HCl LE 5 mg/mLa MSD 0.05 mg/mLb Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Vinorelbine tartrate BW 1 mg/mLb MSD 0.1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested as the premixed infusion solution.

d Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

e Tested in both dextrose 5% and sodium chloride 0.9%.

f Tested in sterile water for injection.

g Lyophilized formulation tested.

h Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

i Tested in Ringer’s injection, lactated.

j Test performed using the formulation WITHOUT edetate disodium.

k Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

l Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

m Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

n Test performed using the formulation WITH edetate disodium.

Selected Revisions June 1, 2020. © Copyright, October 1992. 
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Enoxaparin Sodium
AHFS 20:12.04.16

Products
Enoxaparin sodium is available as a solution with each mL 
containing 100 or 150 mg of the drug in water for injection.3351  
The 100-mg/mL concentration is available in both preserva-
tive-free, single-dose, prefilled syringes, containing 30 mg/0.3 
mL and 40 mg/0.4 mL, and preservative-free, single-dose, grad-
uated prefilled syringes, containing 60 mg/0.6 mL, 80 mg/0.8 
mL, and 100 mg/1 mL.3351  The 100-mg/mL concentration also is 
available in 3-mL multidose vials preserved with benzyl alcohol 
15 mg/mL.3351  The 150-mg/mL concentration is available in 
preservative-free, single-dose, graduated prefilled syringes, 
containing 120 mg/0.8 mL and 150 mg/1 mL.3351 

pH
From 5.5 to 7.5.3351 

Units
The approximate anti-factor Xa activity is 1000 international 
units for every 10 mg of enoxaparin sodium.3351 

Trade Name(s)
Lovenox

Administration
Enoxaparin sodium is administered by deep subcutaneous injec-
tion, without dilution, alternating administration sites between 
the left and right anterolateral and left and right posterolateral 
abdominal wall.3351  To avoid loss of drug when administering 
the 30- and 40-mg prefilled syringes, the air bubble from the 
syringe should not be expelled prior to injection of the drug.3351  
To minimize bruising, the injection site should not be rubbed 
after completion of the injection.3351 

Enoxaparin sodium solution in multidose vials is adminis-
tered by intravenous bolus injection into an intravenous line.3351  
The drug may be mixed with sodium chloride 0.9% or dextrose 
5%.3351  The line used to administer enoxaparin sodium should 
be flushed with a sufficient volume of dextrose or sodium chlo-
ride prior to and following intravenous bolus injection of enox-
aparin sodium.3351  The manufacturer states that enoxaparin 
sodium should not be mixed or co-administered with other 
drugs.3351 

Enoxaparin sodium is not intended for intramuscular admin-
istration and must not be administered by this route.3351 

Stability
Enoxaparin sodium injection is a clear, colorless to pale yellow 
solution.3351  Intact containers should be stored at controlled 
room temperature.3351  Enoxaparin sodium solutions should 
be visually inspected for particulate matter and discoloration 
prior to administration.3351  One manufacturer has noted that 
degradation in the color of enoxaparin is a known phenomenon  

and that such color changes outside of product specifications 
have been observed at increased temperatures (e.g., 40°C) over 
periods of 3 to greater than 6 months; however, the manufac-
turer states that this color degradation does not affect the 
potency of the drug.3356 

One manufacturer of enoxaparin sodium (Sanofi) has stated 
that prefilled graduated syringes containing 60 mg/0.6 mL and 
100 mg/1 mL were stable for 12 months at 4°C, 25°C with 60% 
relative humidity, and 30°C with 60% relative humidity and 
that such syringes containing 30 mg/0.3 mL were stable for 36 
months at 4°C.3356  Enoxaparin sodium 100-mg/mL solution in 
3-mL multidose vials was stable for 3 months at 25°C with 60% 
relative humidity, 30°C with 60% relative humidity, and 40°C 
with 75% relative humidity and for 24 months at 25°C with 
60% relative humidity.3356  The stability of the solution in the 
multidose vial was similar to that of the 100-mg/mL solution 
in prefilled syringes, and the presence of benzyl alcohol in the 
multidose vial did not affect stability.3356 

Multidose vials should not be stored for more than 28 days 
after first use.3351 

Enoxaparin sodium (Aventis) 100-mg/mL solution (as 
60-mg/0.6 mL prefilled syringes) diluted to 20 mg/mL in sterile 
water for injection has been reported to undergo little or no 
change in anti-factor Xa activity for 29 days at 22 to 26°C when 
the dilution was packaged in glass vials.2499 

Enoxaparin sodium (Aventis) 100-mg/mL solution diluted to 
20 mg/mL with dextrose 4% and stored in glass vials had 0.7 
and 2.8% losses of baseline anti-factor Xa activity when stored 
for 31 days at 4 and −12°C, respectively; solutions stored at 
−80°C had a 6.6% loss in 14 days.3352 

Temperature Effects
Solutions of enoxaparin sodium heated to 70°C exhibited a 
rapid decline in anti-factor Xa activity within 8 hours, with a 
maximum loss of 27%.3365  Anti-factor Xa activity returned to 
94% of initial activity after 12 hours, with a subsequent decline 
to 84% of initial anti-factor Xa activity after 48 hours and 80% 
after 22 days.3365 

Freezing Solutions
Freezing solutions of enoxaparin sodium at or below tempera-
tures of −26°C resulted in substantial losses of anti-factor Xa 
activity, with greater losses associated with lower tempera-
tures.3364  Samples frozen at −12°C exhibited no loss, whereas 
samples frozen at −26 and −196°C exhibited losses of 14 and 67%, 
respectively.3364  Losses of anti-factor Xa activity appeared to be 
independent of the duration of freezing time.3364  Anti-factor Xa 
activity also decreased with increasing freeze-thaw cycles; only 
13% of anti-factor Xa activity remained after 50 such cycles of 
freezing at −196°C and subsequent thawing at room tempera-
ture.3364  Rapid freezing with subsequent slow thawing or slow  
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freezing with subsequent rapid thawing resulted in negligible losses 
in anti-factor Xa activity as compared with rapid freezing with 
subsequent rapid thawing.3364 

Syringes
Enoxaparin sodium (Rhone-Poulenc Rorer) 100-mg/mL solu-
tion (as 30-mg/0.3 mL prefilled syringes) was packaged in 1-mL 
tuberculin syringes (Monoject, Sherwood) fitted with 27-gauge, 
½-inch needles.2272  The syringes were stored at 22 and 3°C for 
10 days.2272  A 7 to 8% loss in anti-factor Xa activity occurred 
in 10 days under refrigeration at 3°C, but 15 to 25% losses 
occurred in as little as 2 days at 22°C.2272 

One manufacturer of enoxaparin sodium (Sanofi) has indi-
cated that the 100-mg/mL undiluted solution containing benzyl 
alcohol 15 mg/mL repackaged in 3 types of plastic syringes 
(tuberculin, Terumo; Safety-Lok, Becton Dickinson; Monoject, 
Sherwood) is stable for 5 days at room temperature.3355  
Because benzyl alcohol was not found to influence the stability 
of enoxaparin sodium 100-mg/mL solution,3355 3356  it has been 
proposed that a preservative-free solution of the same strength 
also would be stable in such plastic syringes.3355 

Enoxaparin sodium (Aventis) 100-mg/mL solution (as 
60-mg/0.6 mL prefilled syringes) diluted to 20 mg/mL in sterile 
water for injection packaged as 0.3 mL in 1-mL plastic tuber-
culin syringes has been reported to undergo little or no change 
in anti-factor Xa activity for about 14 days at 22 to 26°C and at 
2 to 6°C.2499 

The stability of enoxaparin sodium 100-mg/mL solution 
packaged in 1-mL polypropylene tuberculin syringes was eval-
uated over 10 days stored at 22 and 4°C. Enoxaparin losses did 
not exceed 10% at either storage temperature; however, 7 of 
45 test syringes stored at room temperature could not be oper-
ated to eject the enoxaparin. None of the refrigerated samples 
exhibited this failure. The authors speculated that precipitation 
had resulted in blockage.2546 

Enoxaparin sodium (Clexane, Sanofi Aventis) preserva-
tive-free 150-mg/mL solution diluted to 20 mg/mL with sodium 
chloride 0.9% and stored in polypropylene syringes retained at 
least 90% of baseline anti-factor Xa and anti-factor IIa activity 
when stored for up to 43 days at 22 to 26°C exposed to natural 
light and at 2 to 8°C in the dark; the anti-factor Xa activity of 
solutions stored at 22 to 26°C in the dark decreased to 89% by 
day 8, but exhibited anti-factor Xa activity greater than 90% 
at the next test (i.e., day 15) and throughout the remainder of 
the study (i.e., up to 43 days).3353  Authors noted that some 
solutions exhibited a trend towards an increase in anti-factor 
Xa activity during this time period due to an unknown mech-
anism.3353 

Enoxaparin sodium (Aventis) 100-mg/mL solution diluted 
with either dextrose 4% or sterile water for injection or undi-
luted was stored in 1-mL plastic tuberculin syringes at 4, −12, 
and −80°C for 31 days.3352  Enoxaparin sodium diluted to 20 
mg/mL with dextrose 4% had 0.6 and 2.2% losses of base-
line anti-factor Xa activity when stored for 31 days at 4 and 
−12°C, respectively; solutions stored at −80°C had a 6.6% loss 
in 14 days.3352  Enoxaparin sodium diluted to 20 mg/mL with 
sterile water for injection had a 6.3% loss in 14 days at 4°C 
and a 3% loss in 7 days at −12°C; solutions stored at −80°C 
had a loss of more than 10% in 7 days.3352  Undiluted enox-
aparin sodium 100-mg/mL solution had no loss at 4°C in 31 
days, 4.9% loss at −12°C in 7 days, and more than 10% loss at 
−80°C in 7 days.3352 

Enoxaparin sodium (Aventis) 100-mg/mL solution (as 
40-mg/0.4 mL prefilled syringes) was diluted to 8 mg/mL with 
sterile water for injection and stored in polypropylene syringes 
(Becton Dickinson) at 2 to 6°C for 30 days.3354  Solutions 
retained greater than 90% anti-factor Xa activity for 14 days; 
however, authors noted that there was a substantial amount 
of variability in anti-factor Xa activity due to an unknown  
mechanism.3354 

Compatibility Information
Solution Compatibility

Enoxaparin sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% ABa RP 1.2 g No loss of activity in 48 hr at 21°C under fluorescent light 1871 C

a Tested in PVC containers.

Selected Revisions June 1, 2019. © Copyright, October 1998. 
American Society of Health-System Pharmacists, Inc.
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Ephedrine Sulfate
AHFS 12:12.12

Products
Ephedrine sulfate is available as a concentrate for injection in 
single-dose 1-mL vials and ampuls.2754 3336 3337  Each mL of the 
concentrate for injection contains ephedrine sulfate 50 mg in 
water for injection.2754 3336 3337  The pH may have been adjusted 
with sodium hydroxide and/or glacial acetic acid, if neces-
sary.2754 3337 

The concentrate for injection must be diluted prior to intra-
venous administration.2754 3336 3337  For bolus administration, 1 
mL (50 mg) of ephedrine sulfate should be diluted in 9 mL of 
sodium chloride 0.9% or dextrose 5% to a final concentration 
of 5 mg/mL.2754 3336 3337  An appropriate dose of the diluted solu-
tion of ephedrine sulfate should be withdrawn for administra-
tion.2754 3336 3337 

Equivalency
Ephedrine sulfate 50 mg is equivalent to 38 mg of ephedrine 
base.2754 3336 3337 

pH
From 4.5 to 7.2754 3336 3337 

Trade Name(s)
Akovaz, Corphedra

Administration
Ephedrine sulfate concentrate for injection must be diluted prior 
to intravenous administration.2754 3336 3337  The drug is adminis-
tered as an intravenous bolus2754 3336 3337  or infusion.3336 

The drug also has been administered by subcutaneous or 
intramuscular injection;2314 however, FDA-approved labeling 
does not include these routes.2754 3336 3337 

Stability
Intact ampuls and vials of ephedrine sulfate should be stored 
at controlled room temperature in their original cartons 
to protect from light.2754 3336 3337 The drug should be visu-
ally inspected for particulate matter and discoloration prior 
to administration;2754 3336 3337  if particulate matter is present 
or if discoloration or cloudiness occurs, the solution should 
not be used.3336 3337 Ampuls and vials of ephedrine sulfate are 
intended for single use only, and any remaining drug should be 
discarded.2754 3336 3337 

Syringes
The stability of ephedrine (salt form unspecified) 10 mg/mL 
repackaged in polypropylene syringes was evaluated. Little or 
no change in concentration was found after 4 weeks of storage 
at room temperature not exposed to direct light.2164 

Ephedrine sulfate (Ben Venue) 5 mg/mL in sodium chloride 
0.9% was packaged in 10-mL polypropylene syringes (Becton 
Dickinson) and stored at 25°C in fluorescent light and at 4°C. 
Ephedrine sulfate losses were less than 3% after 60 days under 
both conditions.2365 

Ephedrine sulfate 50 mg/mL packaged in polypropylene 
syringes (Becton Dickinson) was stable for 4 days at room 
temperature. Analysis found little or no loss of ephedrine 
sulfate, and no change in solution appearance occurred.2649 

DOI: 10.37573/9781585286850.142

Compatibility Information
Solution Compatibility

Ephedrine sulfate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in half-strength Ringer’s injection AB 50 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection AB 50 mg Physically compatible 3 C

Dextrose 2.5% in Ringer’s injection, lactated AB 50 mg Physically compatible 3 C

Dextrose 5% in half-strength Ringer’s injection, 
lactated

AB 50 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection, lactated AB 50 mg Physically compatible 3 C

Dextrose 10% in Ringer’s injection, lactated AB 50 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.45% AB 50 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.9% AB 50 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.225% AB 50 mg Physically compatible 3 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium chloride 0.45% AB 50 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% AB 50 mg Physically compatible 3 C

Dextrose 10% in sodium chloride 0.9% AB 50 mg Physically compatible 3 C

Dextrose 2.5% AB 50 mg Physically compatible 3 C

Dextrose 5% AB 50 mg Physically compatible 3 C

Dextrose 5% AKN, 
AVD, 
PAR

5 g Manufacturer-recommended solution 2754, 3336, 
3337 

C

Dextrose 10% AB 50 mg Physically compatible 3 C

Ionosol B in dextrose 5% AB 50 mg Physically compatible 3 C

Ionosol MB in dextrose 5% AB 50 mg Physically compatible 3 C

Ringer’s injection AB 50 mg Physically compatible 3 C

Ringer’s injection, lactated AB 50 mg Physically compatible 3 C

Sodium chloride 0.45% AB 50 mg Physically compatible 3 C

Sodium chloride 0.9% AB 50 mg Physically compatible 3 C

Sodium chloride 0.9% AKN, 
AVD, 
PAR

5 g Manufacturer-recommended solution 2754, 3336, 
3337 

C

Sodium lactate 1⁄6 M AB 50 mg Physically compatible 3 C

Additive Compatibility

Ephedrine sulfate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Chloramphenicol sodium 
succinate

PD 1 g AB 50 mg Physically compatible 6 C

Lidocaine HCl AST 2 g 50 mg Physically compatible 24 C

Nafcillin sodium WY 500 mg 50 mg Physically compatible 27 C

Penicillin G potassium 1 million units 50 mg Physically compatible 3 C

Penicillin G potassium SQ 5 million units AB 50 mg Physically compatible 47 C

Pentobarbital sodium AB 1 g LI 250 mg D5W Physically incompatible 15 I

Phenobarbital sodium WI 200 mg LI 250 mg D5W Physically incompatible 15 I

Drugs in Syringe Compatibility

Ephedrine sulfate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Pentobarbital sodium AB 500 mg/10 mL 50 mg/1 mL Physically compatible 55 C

Solution Compatibility (Cont.)
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Y-Site Injection Compatibility (1:1 Mixture)

Ephedrine sulfate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Bivalirudin TMC 5 mg/mLa TAY 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetrasodium TMC 1 mg/mLb 5 mg/mLb Physically compatible for 4 hr 3243 C

Clevidipine butyrate CHS 0.5 mg/mL 50 mg/mL pH shifted outside of specified pH range 
for clevidipine within 24 hr

3334 ?

Dexmedetomidine HCl AB 4 mcg/mLb TAY 5 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Etomidate AB 2 mg/mL AB 50 mg/mL Visually compatible for 7 days at 25°C 1801 C

Fenoldopam mesylate AB 80 mcg/mLb BED 5 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Hetastarch in lactated elec-
trolyte

AB 6% TAY 5 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Propofol ZENc 10 mg/mL AB 5 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Test performed using the formulation WITH edetate disodium.

Selected Revisions January 31, 2020. © Copyright, October 
1982. American Society of Health-System Pharmacists, Inc.
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Epinephrine Hydrochloride
AHFS 12:12.12

Products
Epinephrine hydrochloride 1 mg/mL is available in 1-mL ampuls, 
30-mL vials, and 0.3-mL auto-injector syringes. Epinephrine 
hydrochloride is also available at a concentration of 0.1 mg/mL 
(1:10,000) in vials and prefilled syringes. Some products also 
contain sodium chloride, a bisulfite antioxidant, and an antibac-
terial preservative such as chlorobutanol.1(11/05) 4 

pH
From 2.2 to 5.4 17 

Osmolality
The osmolality of epinephrine hydrochloride (Abbott) 0.1 mg/
mL was determined to be 273 mOsm/kg by freezing-point 
depression.1071  A 1-mg/mL solution was determined to have an 
osmolality of 348 mOsm/kg.1233 

Trade Name(s)
Adrenalin Chloride, Epipen

Administration
Epinephrine hydrochloride may be administered by subcuta-
neous, intramuscular, intravenous, or intracardiac injection. Intra-
muscular injection into the buttocks should be avoided.1(11/05) 4   
Intravenous infusion at a rate of 1 to 10 mcg/min has also been 
described.4 

Stability
Epinephrine hydrochloride is sensitive to light and air.4 1259  
Protection from light is recommended. Withdrawal of doses 
from multiple-dose vials introduces air, which results in oxida-
tion. As epinephrine oxidizes, it changes from colorless to 
pink, as adrenochrome forms, to brown, as melanin forms.4 1072  
Discolored solutions or solutions containing a precipitate should 
not be used.4  The various epinephrine preparations have varying 
stabilities, depending on the form and the preservatives present. 
The manufacturer’s recommendations should be followed with 
regard to storage.4 

The stability of epinephrine hydrochloride in intact ampuls 
subjected to resterilization to provide a sterile outer surface was 
evaluated. Epinephrine hydrochloride (adrenalin injection, BP) 
ampuls were resterilized by the following methods:

 1. Autoclaved at 121°C for 15 minutes.
 2. Autoclaved at 115°C for 30 minutes.
 3. Exposed to ethylene oxide–freon (12:88) at 55°C for 4 hours 

followed by aeration at 50°C for 12 hours.

No loss of epinephrine hydrochloride concentration was 
found in samples from any of these methods. However, if ampuls 
were resterilized by autoclaving 2 times at 121°C for 15 minutes, 
8% of the drug was lost.803 

Epinephrine hydrochloride is rapidly destroyed by alkalies 
or oxidizing agents including sodium bicarbonate, halogens, 
permanganates, chromates, nitrates, nitrites, and salts of easily 
reducible metals such as iron, copper, and zinc.4 

Visual inspection for color changes may be inadequate to 
assess compatibility of epinephrine hydrochloride admixtures. 
In one evaluation with aminophylline stored at 25°C, a color 
change was not noted until 8 hours had elapsed. However, only 
40% of the initial epinephrine hydrochloride was still present in 
the admixture at 24 hours.527 

pH Effects
The primary determinant of catecholamine stability in intrave-
nous admixtures is the pH of the solution.527  Epinephrine hydro-
chloride is unstable in dextrose 5% at a pH above 5.5.48  The pH 
of optimum stability is 3 to 4.1072  In one study, the decomposi-
tion rate increased twofold (from 5 to 10% in 200 days at 30°C) 
when the pH was increased from 2.5 to 4.5.1259 

When lidocaine hydrochloride is mixed with epinephrine 
hydrochloride, the buffering capacity of the lidocaine hydro-
chloride may raise the pH of intravenous admixtures above 5.5, 
the maximum necessary for stability of epinephrine hydrochlo-
ride. The final pH is usually about 6. Epinephrine hydrochloride 
will begin to deteriorate within several hours. Therefore, admix-
tures should be used promptly after preparation or the sepa-
rate administration of the epinephrine hydrochloride should be 
considered. This restriction does not apply to commercial lido-
caine–epinephrine combinations that have had the pH adjusted 
for epinephrine stability.24 

Syringes
Epinephrine hydrochloride was diluted to 1 and 7 mg/10 mL with 
sterile water for injection and repackaged into 10-mL glass vials 
and plastic syringes with 18-gauge needles (Becton Dickinson). 
The diluted injections were stored at room temperature protected 
from light. Epinephrine stability was evaluated over 56 days of 
storage. The 1-mg/10-mL samples had an epinephrine loss of 4 to 
6% in 7 days and 13% in 14 days. The 7-mg/10-mL samples lost 
2% in the glass vials and 5% in the syringes in 56 days.1902 

Epinephrine hydrochloride 1:10,000 in autoinjector syringes 
was evaluated for stability over 45 days under use conditions in 
paramedic vehicles. Temperatures fluctuated with locations and 
conditions and ranged from 6.5°C (43.7 °F) to 52°C (125.6 °F) in 
high desert conditions. No visually apparent changes occurred, 
and not more than 6% loss of epinephrine hydrochloride was 
found. Most samples exhibited no loss.2548 

Epinephrine hydrochloride under simulated summer condi-
tions in paramedic vehicles was exposed to temperatures 
ranging from 26 to 38°C over 4 weeks. Analysis found no loss 
of the drug under these conditions. However, the buffer in the 
injection was altered, resulting in an increase in pH.2562 

DOI: 10.37573/9781585286850.143
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Central Venous Catheter
Epinephrine hydrochloride (American Regent) 0.1 mg/mL in 
dextrose 5% was found to be compatible with the ARROW-
g+ard Blue Plus (Arrow International) chlorhexidine-bearing 
triple-lumen central catheter. Essentially complete delivery of 

the drug was found with little or no drug loss occurring. Further-
more, chlorhexidine delivered from the catheter remained at 
trace amounts with no substantial increase due to the delivery 
of the drug through the catheter.2335 

Compatibility Information
Solution Compatibility

Epinephrine HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in half-strength Ringer’s injection AB PD 4 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection AB PD 4 mg Physically compatible 3 C

Dextrose 5% in half-strength Ringer’s injection, 
lactated

AB PD 4 mg Physically compatible 3 C

Dextrose 2.5% in Ringer’s injection, lactated AB PD 4 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection, lactated AB PD 4 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection, lactated TRa PD 1 mg Stable for 24 hr at 5°C 282 C

Dextrose 10% in Ringer’s injection, lactated AB PD 4 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.45% AB PD 4 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.9% AB PD 4 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.225% AB PD 4 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.45% AB PD 4 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% AB PD 4 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% TRa PD 1 mg Stable for 24 hr at 5°C 282 C

Dextrose 10% in sodium chloride 0.9% AB PD 4 mg Physically compatible 3 C

Dextrose 2.5% AB PD 4 mg Physically compatible 3 C

Dextrose 5% AB PD 4 mg Physically compatible 3 C

Dextrose 5% TRa PD 1 mg Stable for 24 hr at 5°C 282 C

Dextrose 5% AB PD 4 mg Physically compatible and stable. At 25°C, 
10% loss is calculated to occur in 50 hr in 
light and in 1000 hr in the dark

527 C

Dextrose 5% BAb ANT 16 mg 5% loss in 20.75 days at 5°C protected 
from light

1610 C

Dextrose 5% BAa AMR 87 mg No epinephrine loss in 24 hr at 23°C 
protected from light

2085 C

Dextrose 10% AB PD 4 mg Physically compatible 3 C

Ionosol B in dextrose 5% AB PD 4 mg Physically compatible 3 C

Ionosol MB in dextrose 5% AB PD 4 mg Physically compatible 3 C

Ionosol T in dextrose 5% AB PD 4 mg Haze or precipitate within 6 to 24 hr 3 I

Ringer’s injection AB PD 4 mg Physically compatible 3 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Ringer’s injection, lactated AB PD 4 mg Physically compatible 3 C

Ringer’s injection, lactated TRa PD 1 mg Stable for 24 hr at 5°C 282 C

Sodium chloride 0.9% TRa PD 1 mg Stable for 24 hr at 5°C 282 C

Sodium lactate 1⁄6 M AB PD 4 mg Physically compatible 3 C

a Tested in both glass and PVC containers.

b Tested in PVC containers.

Additive Compatibility

Epinephrine HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g PD 2.5 mg D5LR, D5R, D5S, 
D5W, D10W, LR, 
NS, R, SL

Physically compatible and both stable 
for 24 hr at 25°C

294 C

Aminophylline SE 500 mg PD 4 mg D5W At 25°C, 10% epinephrine decom-
position in 1.2 hr in light and 3 hr 
in dark

527 I

Aminophylline 500 mg 4 mg D5W Pink to brown discoloration in 8 to 24 
hr at room temperature

845 I

Bupivacaine HCl WIc 440 mg AB 0.69 mg b No bupivacaine and fentanyl loss and 
10% epinephrine loss in 30 days at 3 
and 23°C then 48 hr at 30°C

1627 C

Bupivacaine HCl IVXd 1 g PHX 2 mg Visually compatible with less than 
10% loss of epinephrine and no loss 
of other drugs in 182 days at 4 and 
22°C. Bitartrate salt of epinephrine 
tested

2613 C

Dobutamine HCl LI 1 g BR 50 mg D5W, NS Physically compatible for 24 hr at 
21°C

812 C

Fentanyl citrate JNe 1.25 mg AB 0.69 mg b No bupivacaine and fentanyl loss and 
10% epinephrine loss in 30 days at 3 
and 23°C then 48 hr at 30°C

1627 C

Fentanyl citrate IVXf 2 mg PHX 2 mg Visually compatible with less than 
10% loss of epinephrine and no loss 
of other drugs in 182 days at 4 and 
22°C. Bitartrate salt of epinephrine 
tested

2613 C

Floxacillin sodium BE 20 g ANT 8 mg W Physically compatible for 72 hr at 15 
and 30°C

1479 C

Furosemide HO 1 g ANT 8 mg W Physically compatible for 72 hr at 15 
and 30°C

1479 C

Ranitidine HCl GL 50 mg and 
2 g

50 mg D5W Physically compatible. Ranitidine 
stable for 24 hr at 25°C. Epinephrine 
not tested

1515 C

Sodium bicarbonate AB 2.4 mEqa 4 mg D5W Epinephrine inactivated 772 I

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Sodium bicarbonate 5% 4 mg Epinephrine rapidly decomposes. 
58% loss immediately after mixing

48 I

Verapamil HCl KN 80 mg PD 2 mg D5W, NS Physically compatible for 24 hr 764 C

a One vial of Neut added to a liter of admixture.

b Tested in portable infusion pump reservoirs (Pharmacia Deltec).

c Tested with fentanyl citrate (JN) 1.25 mg.

d Tested with fentanyl citrate (IVX) 2 mg.

e Tested with bupivacaine HCl (WI) 440 mg.

f Tested with bupivacaine HCl (IVX) 1 g.

Drugs in Syringe Compatibility

Epinephrine HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Caffeine citrate 20 mg/1 mL IMS 0.1 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Doxapram HCl RB 400 mg/20 mL 1 mg/1 mL Physically compatible with no doxapram loss 
in 24 hr

1177 C

Heparin sodium 2500 units/1 mL 1 mg/1 mL Physically compatible for at least 5 min 1053 C

Iohexol WI 64.7%, 5 mL PD 1 mg/1 mL Physically compatible for at least 2 hr 1438 C

Iopamidol SQ 61%, 5 mL PD 1 mg/1 mL Physically compatible for at least 2 hr 1438 C

Iothalamate meglumine MA 60%, 5 mL PD 1 mg/1 mL Physically compatible for at least 2 hr 1438 C

Ioxaglate meglumine–
ioxaglate sodium

MA 5 mL PD 1 mg/1 mL Physically compatible for at least 2 hr 1438 C

Milrinone lactate STR 5.25 mg/5.25 mL AB 0.5 mg/0.5 mL Physically compatible. No loss of either drug 
in 20 min at 23°C

1410 C

Pantoprazole sodium a 4 mg/1 mL 1 mg/1 mL Precipitates 2574 I

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Epinephrine HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amiodarone HCl WY 6 mg/mLa AMR 1 mg/mL Visually compatible for 24 hr at 22°C 2352 C

Ampicillin sodium WY 40 mg/mLb ES 32 mcg/mLc Slight color change in 3 hr 1316 I

Angiotensin II acetate LJ 5 and 10 mcg/mLb n Stated to be compatible 3430 C

Anidulafungin VIC 0.5 mg/mLa AMR 50 mcg/mL Physically compatible for 4 hr at 23°C 2617 C

Atracurium besylate BW 0.5 mg/mLa AB 4 mcg/mLa Physically compatible for 24 hr at 28°C 1337 C

Bivalirudin TMC 5 mg/mLa AMR 50 mcg/mLa Physically compatible for 4 hr at 23°C 2373 C

Calcium chloride AB 4 mg/mLc ES 0.032 mg/mLc Physically compatible for 3 hr 1316 C

Calcium gluconate AST 4 mg/mLc ES 0.032 mg/mLc Physically compatible for 3 hr 1316 C

Cangrelor tetrasodium TMC 1 mg/mLb 50 mcg/mLb Physically compatible for 4 hr 3243 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Caspofungin acetate ME 0.7 mg/mLb AMP 0.05 mg/mLb Physically compatible for 4 hr at room 
temperature

2758 C

Ceftazidime GSK 120 mg/mLe 50 mcg/mL Physically compatible with less than 10% 
ceftazidime loss. Epinephrine not tested

2513 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLc l JHPk 16 mcg/mLc Physically compatible for 2 hr 3247, 
3262 

C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa AMR 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Clevidipine butyrate CHS 0.5 mg/mL 1 mg/mL Emulsion broke 3334 I

Clonidine HCl BI 18 mcg/mLb NYC 20 mcg/mLa Visually compatible 2642 C

Cloxacillin sodium SMX 100 mg/mL HOSk 0.1 mg/mL Physically compatible for up to 4 hr at room 
temperature

3245 C

Cloxacillin sodium SMX 100 mg/mL ERF 1 mg/mL Physically compatible for up to 4 hr at room 
temperature

3245 C

Dexmedetomidine HCl AB 4 mcg/mLb AMR 50 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 5 mg/mL PD 0.004 and 0.05 
mg/mLb 

Visually compatible 1807 C

Diltiazem HCl MMD 1 mg/mLb PD 0.05 mg/mLb Visually compatible 1807 C

Diltiazem HCl MMD 1 mg/mLa AB 0.02 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Dobutamine HCl LI 4 mg/mLa AB 0.02 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Dopamine HCl AB 3.2 mg/mLa AB 0.02 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Eravacycline dihydro-
chloride

TET 0.6 mg/mLb BPIk 16 mcg/mLb Physically compatible for 2 hr at room 
temperature

3532 C

Esmolol HCl MYL 10 mg/mL AMPn 0.128 mg/mLb Physically compatible for 1 hr at 23°C 3533 C

Famotidine MSD 0.2 mg/mLa ES 4 mcg/mLa Physically compatible for 4 hr at 25°C 1188 C

Fenoldopam mesylate AB 80 mcg/mLb AMR 50 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate ES 0.05 mg/mL AB 0.02 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Furosemide AMR 10 mg/mL AB 0.02 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Heparin sodium UP 1000 units/Ld AB 0.1 mg/mL Physically compatible for 4 hr at room 
temperature

534 C

Heparin sodium ES 100 units/mLa AB 0.02 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Hetastarch in lactated 
electrolyte

AB 6% AB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydrocortisone 
sodium succinate

UP 10 mg/Ld AB 0.1 mg/mL Physically compatible for 4 hr at room 
temperature

534 C

Hydromorphone HCl KN 1 mg/mL AB 0.02 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Hydroxyethyl starch 
130/0.4 in sodium chlo-
ride 0.9%

FRK 6% BIO 16, 24, 32 mcg/
mLa 

Color change within 4 hr 2770 I

Ibuprofen lysinate OVA 10 mg/mL AMRn 8, 64, and 100 
mcg/mLa 

Physically compatible for 4 hr at room 
temperature

3541 C

Isavuconazonium 
sulfate

ASP 1.5 mg/mLc JHPk 16 mcg/mLc Physically compatible for 2 hr 3247, 
3263 

C

Labetalol HCl AH 2 mg/mLa AB 0.02 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Labetalol HCl HOS 5 mg/mL AMPn 0.128 mg/mLb Physically compatible for 1 hr at 23°C 3533 C

Levofloxacin OMN 5 mg/mLa AB 1 mg/mL Visually compatible for 4 hr at 24°C 2233 C

Lorazepam WY 0.5 mg/mLa AB 0.02 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Meropenem 50 mg/mL ERF 1 mg/mL Physically compatible for 4 hr at room 
temperature

3538 C

Meropenem– 
vaborbactam

TMC 8 mg/mLb m HOSk 16 mcg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Metoprolol tartrate HOS 0.4 mg/mLb AMPn 0.128 mg/mLb Physically compatible for 1 hr at 23°C 3533 C

Micafungin sodium ASP 1.5 mg/mLb AB 50 mcg/mLb Microparticulates form in 4 hr 2683 I

Midazolam HCl RC 2 mg/mLa AB 0.02 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Milrinone lactate SW 0.2 mg/mLa AB 0.02 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Milrinone lactate SW 0.4 mg/mLa AB 0.064 mg/mLa Visually compatible. Little loss of either drug 
in 4 hr at 23°C

2214 C

Morphine sulfate SCN 2 mg/mLa AB 0.02 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Nesiritide SCI 50 mcg/mLa b 1 mg/mL Physically compatible for 4 hr. May be chemi-
cally incompatible with nesiritidej 

2625 ?

Nicardipine HCl WY 1 mg/mLa AB 0.02 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Nitroglycerin AB 0.4 mg/mLa AB 0.02 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Norepinephrine bitar-
trate

AB 0.128 mg/mLa AB 0.02 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Oritavancin diphos-
phate

TAR 0.8, 1.2, and 2 mg/mLa HOS 40 mcg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Pancuronium bromide ES 0.05 mg/mLa AB 4 mcg/mLa Physically compatible for 24 hr at 28°C 1337 C

Pantoprazole sodium ALTi 0.16 to 0.8 mg/mLb AB 16 to 32 mcg/mLa Visually compatible for 12 hr at 23°C 2603 C

Phytonadione MSD 0.4 mg/mLc ES 0.032 mg/mLc Physically compatible for 3 hr 1316 C

Plazomicin sulfate ACH 24 mg/mLc HOSk 16 mcg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Potassium chloride AB 40 mEq/Ld AB 0.1 mg/mL Physically compatible for 4 hr at room 
temperature

534 C

Propofol ZENo 10 mg/mL AMR 0.1 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Ranitidine HCl GL 1 mg/mLa AB 0.02 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Remifentanil HCl GW 0.025 and 0.25 mg/mLb AMR 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sodium nitroprusside RC 1.2 and 3 mg/mLa AB 0.03, 0.12, 0.3 
mg/mLh 

Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Tedizolid phosphate CUB 0.8 mg/mLb JHPk 16 mcg/mLb Physically compatible for 2 hr; however, 
mean pH change >1 unit within 2 hr

3244, 
3247 

?

Tigecycline WY 1 mg/mLb 4 mcg/mLb Physically compatible for 4 hr 2714 C

Tirofiban HCl ME 50 mcg/mLa b AMR 2 and 100 mcg/
mLa b 

Physically compatible. No loss of either drug 
in 4 hr at 23°C

2356 C

TPN #189f AST 0.2 mg/mLb Visually compatible for 24 hr at 22°C 1767 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vasopressin AMR 2 and 4 units/mLb AMR 4 mcg/mLb Physically compatible with vasopressin 
pushed through a Y-site over 5 sec

2478 C

Vecuronium bromide OR 0.1 mg/mLa AB 4 mcg/mLa Physically compatible for 24 hr at 28°C 1337 C

Vecuronium bromide OR 1 mg/mL AB 0.02 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Tested in dextrose 5% in Ringer’s injection, dextrose 5% in Ringer’s injection, lactated, dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

e Tested in sterile water for injection.

f Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

g Tested in dextrose 5%, Ringer’s injection, lactated, sodium chloride 0.45%, and sodium chloride 0.9%.

h Tested in dextrose 5% in sodium chloride 0.45%.

i Test performed using the formulation WITHOUT edetate disodium.

j Nesiritide is incompatible with bisulfite antioxidants used in some drug formulations. The specific formulation of the product to be used should be checked to assure that no 
sulfite antioxidants are present.

k As epinephrine base rather than the salt.

l Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

m Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

n Salt not specified.

o Test performed using the formulation WITH edetate disodium.

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Epirubicin Hydrochloride
AHFS 10:00

Products
Epirubicin hydrochloride is available as a clear, red, preserva-
tive-free, ready-to-use 2-mg/mL solution in single-use 25- and 
100-mL vials containing 50 and 200 mg of drug, respectively.3377 
The solution also contains sodium chloride and water for injec-
tion.3377 The pH has been adjusted with hydrochloric acid.3377 

pH
Adjusted to 3.3377 

Trade Name(s)
Ellence

Administration
Epirubicin hydrochloride is administered slowly by intravenous 
infusion into the tubing of a freely running intravenous infu-
sion of sodium chloride 0.9% or dextrose 5%.3377 The manufac-
turer states that initial therapy at the recommended starting 
dosage generally should be infused over 15 to 20 minutes.3377 For 
patients receiving reduced dosages (e.g., due to organ dysfunc-
tion and/or dosage modification for toxicity), the infusion time 
may be proportionally decreased; however, the drug should 
not be infused over less than 3 minutes.3377 Administration by 
direct push injection is not recommended because of the risk of 
extravasation.3377 

Extravasation may occur even in the presence of adequate 
blood return upon needle aspiration.3377 Extravasation may 
cause local pain, severe tissue lesions (e.g., vesication, severe 
cellulitis), and necrosis and should be avoided.3377 Burning 
or stinging may indicate perivenous infiltration, which 
requires immediately terminating the infusion and restarting 
it in another vein.3377 Perivenous infiltration also may occur 
without pain.3377 Venous sclerosis may result from injection 
of the drug into a small vessel or from repeated injection into 
the same vein.3377 Facial flushing and erythematous streaking 
along the vein may result from excessively rapid administra-
tion and may precede local phlebitis or thrombophlebitis.3377 
Decreasing the duration of infusion of the drug proportion-
ally with an indicated dosage reduction is intended to reduce 
the risk of thrombosis or perivenous extravasation, which 
could in turn reduce the risk of severe cellulitis, vesication, 
or tissue necrosis.3377 Infusion of the drug into veins occur-
ring over joints or in extremities with compromised venous 
or lymphatic drainage should be avoided if possible.3377 Epiru-
bicin hydrochloride must not be administered by intramus-
cular or subcutaneous injection.3377 

As with other toxic drugs, caution should be exercised in 
the handling and preparation of epirubicin hydrochloride.3377 
Personnel preparing and administering the drug should take 
protective measures to avoid contact with the solution, including 
use of disposable gloves, gowns, masks, and goggles.3377 Dose 

preparation preferably should be performed in a suitable laminar 
airflow device on a work surface protected by disposable, plas-
tic-backed, absorbent paper.3377 Procedures for the proper 
disposal of epirubicin hydrochloride should be considered; all 
equipment and materials used in the preparation and adminis-
tration of doses and for cleaning should be disposed of safely 
in high-risk waste disposal bags intended for high-temperature 
incineration.3377 In the event of spills or leaks, the manufacturer 
recommends preferably soaking first with a dilute sodium hypo-
chlorite (1% available chlorine) solution, followed by water.3377 
Hands always should be washed after removing gloves.3377 If 
accidental skin or eye contact with the drug occurs, the affected 
area(s) should be flushed immediately with a large amount of 
water, soap and water, or a sodium bicarbonate solution; the 
skin should not be abraded by using a scrub brush.3377 Medical 
attention should be sought.3377 

Stability
Intact vials should be stored at 2 to 8°C and protected from 
freezing and exposure to light.3377 Although vials should be 
stored under refrigeration, manufacturers note that refrig-
eration of epirubicin hydrochloride injection can result in the 
formation of a gelled product; however, the gelled product will 
return to a slightly viscous to mobile solution after 2 to 4 hours 
(maximum) at a controlled room temperature of 15 to 25°C.3377 
Epirubicin hydrochloride solution should be visually inspected 
for particulate matter and discoloration prior to administra-
tion.3377 Vials are for single use only and any unused portion 
should be discarded.3377 Manufacturers recommend that any 
unused solution from the single-dose vials be discarded within 
24 hours after initial puncture of the vial stopper.3377 

The manufacturer states that the drug should not be mixed 
with other drugs in the same syringe.3377 

pH Effects
Epirubicin hydrochloride stability is pH dependent. The drug 
becomes progressively more stable at acid pH, with maximum 
stability at pH 4 to 5.1007 1460 Prolonged contact of epirubicin 
hydrochloride with any solution having an alkaline pH should be 
avoided because of the resulting hydrolysis of the drug.3377 

Light Effects
Although epirubicin hydrochloride is photosensitive, no special 
precautions are necessary to protect solutions containing epiru-
bicin hydrochloride 500 mcg/mL or greater during intravenous 
administration,1463 even over periods extending to 14 days in 
room light.2081 

Syringes
Epirubicin hydrochloride 2 mg/mL in sterile water for injection 
was stable for at least 43 days at 4°C in Plastipak (Becton Dick-
inson) plastic syringes.1460 
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Epirubicin hydrochloride 0.5 mg/mL in sodium chloride 0.9% 
was reported to be stable for at least 28 days at 4 and 20°C 
when stored in plastic syringes.1564 

Epirubicin hydrochloride 2 mg/mL in sodium chloride 
0.9% in 50-mL polypropylene syringes with blind luer hubs 
was stored at 25°C both in light and dark and at 4°C in dark. 
About 2 to 4% loss occurred in 14 days at 25°C whether in 
light or dark. No loss was found after 180 days of refrigerated 
storage.2081 

Epirubicin hydrochloride (Farmorubicine, Pfizer) lyophilized 
powder formulation containing methylparaben and lactose was 
reconstituted with sodium chloride 0.9% to a final concentra-
tion of 8.33 mg/mL and stored as 6 mL in 50-mL brown poly-
propylene syringes (Becton Dickinson) with polypropylene caps 
protected from light.3378 The solution was reported to be physi-
cally and chemically stable, retaining at least 95% of the initial 

concentration for 72 hours at 4°C with or without additional 
storage for 4 hours at 22°C.3378 

Sorption
Although epirubicin hydrochloride was initially reported to 
undergo sorptive losses to PVC containers, subsequent studies 
have shown no loss to glass, PVC, and high-density polyeth-
ylene containers, PVC, polyethylene, and polybutadiene infu-
sion sets, and polypropylene syringes.1460 1577 1700 

Filtration
Epirubicin hydrochloride 50 mg/1000 mL in dextrose 5% and 
sodium chloride 0.9% was infused over 24 hours and exhibited a 
drug loss during the initial period of filtration through cellulose 
ester and nylon filters; however, the concentrations returned to 
expected levels within minutes, and the total amount of drug 
lost was deemed negligible.1577 

Compatibility Information
Solution Compatibility

Epirubicin HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 3.3% in sodium chloride 0.3% FA 100 mg 5% or less loss in 4 weeks at 25°C in the dark 1007 C

Dextrose 5% FA 100 mg 5% or less loss in 4 weeks at 25°C in the dark 1007 C

Dextrose 5% TRa FA 100 mg 10% or less loss in 43 days at −20, 4, and 25°C in the dark 1460 C

Dextrose 5% b FA 50 mg 9% loss in 30 days at 4°C in the dark 1577 C

Dextrose 5% a FA 40 mg Stable for 7 days at 4°C in the dark 1700 C

Ringer’s injection, lactated FA 100 mg 10% loss in 3 days at 25°C in the dark 1007 C

Sodium chloride 0.9% FA 100 mg 10% loss in 8 days at 25°C in the dark 1007 C

Sodium chloride 0.9% TRa FA 100 mg 10% or less loss in 43 days at −20, 4, and 25°C in the dark 1460 C

Sodium chloride 0.9% RSa 1 g Under 5% loss in 4 weeks at −20°C 1462 C

Sodium chloride 0.9% b FA 50 mg 6% or less loss in 25 days at 4°C in the dark 1577 C

Sodium chloride 0.9% a FA 40 mg Stable for 7 days at 4°C in the dark 1700 C

Sodium chloride 0.9% PH 1 g Physically stable. No loss in 84 days at 8°C 2534 C

a Tested in PVC containers.

b Tested in glass, PVC, and high density polyethylene containers.

Additive Compatibility

Epirubicin HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Fluorouracil 10 g 0.5 to 1 g NS Greater than 10% epirubicin loss in 1 day 1379 I

Fluorouracil PHU Potential precipitation 3377 I

Heparin sodium PHU Potential precipitation 3377 I
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Ifosfamide 2.5 g 1 g NS Under 10% loss of either drug in 14 days 1379 C

Irinotecan HCl RPR 640 mg CE 560 mg NS UV spectrum changes immediately upon mixing 2670 I

Drugs in Syringe Compatibility

Epirubicin HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Fluorouracil 500 mg/10 mL 5 and 10 mg/10 mLa Precipitate forms within several hours of mixing 1564 I

Ifosfamide 50 mg/mLa 1 mg/mLa Little or no loss of either drug in 28 days at 4 and 20°C 1564 C

Ifosfamide with 
mesna

50 mg/mLa  
40 mg/mLa 

1 mg/mLa 50% epirubicin loss in 7 days at 4 and 20°C. No loss of 
other drugs in 7 days

1564 I

Mesna with 
ifosfamide

40 mg/mLa  
50 mg/mLa 

1 mg/mLa 50% epirubicin loss in 7 days at 4 and 20°C. No loss of 
other drugs in 7 days

1564 I

a Tested in sodium chloride 0.9%.

Y-Site Injection Compatibility (1:1 Mixture)

Epirubicin HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Oxaliplatin SS 0.5 mg/mLa PHU 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

a Tested in dextrose 5%.

Selected Revisions April 16, 2018. © Copyright, October 1992. 
American Society of Health-System Pharmacists, Inc.

Additive Compatibility (Cont.)
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Epoetin Alfa
AHFS 20:16

Products
Epoetin alfa is available in 1-mL single-use (unpreserved) vials 
containing 2000, 3000, 4000, and 10,000 units/mL. The solu-
tion also contains in each mL albumin human 2.5 mg, sodium 
citrate 5.8 mg, sodium chloride 5.8 mg, and citric acid 0.06 mg 
in water for injection.1(8/08) 

Preservative-free single-dose epoetin alfa is also available in 
1-mL vials containing 40,000 units along with albumin human 
2.5 mg, sodium phosphate monobasic monohydrate 1.2 mg, 
sodium phosphate dibasic anhydrate 1.8 mg, sodium citrate 0.7 
mg, sodium chloride 5.8 mg, and citric acid 6.8 mg in water for 
injection.1(8/08) 

Epoetin alfa is also available in 2-mL multidose (preserved) 
vials containing 10,000 units/mL and 1-mL multidose (preserved) 
vials containing 20,000 units/mL. The solution also contains in 
each mL albumin human 2.5 mg, sodium citrate 1.3 mg, sodium 
chloride 8.2 mg, citric acid 0.11 mg, and benzyl alcohol 1% in 
water for injection.1(8/08) 

pH
Single-use vials: from 6.6 to 7.2. Multidose vials: from 5.8 to 
6.4.1(8/08) 

Tonicity
The injection is isotonic.1(8/08) 

Trade Name(s)
Epogen, Procrit

Administration
Epoetin alfa is administered by intravenous or subcutaneous 
injection. For subcutaneous injection, epoetin alfa (single-dose) 
may be diluted at the time of administration with an equal quan-
tity of bacteriostatic sodium chloride 0.9% containing benzyl 
alcohol 0.9% to help ameliorate local discomfort at the subcu-
taneous injection site.1(8/08) 4 

Stability
Epoetin alfa is a colorless solution. It should not be used if it 
contains particulate matter or is discolored. Intact vials should 

be stored under refrigeration and protected from freezing.1(8/08) 
Although refrigerated storage is required, the manufacturer has 
stated the single-dose form may be stored at room temperature 
for 14 days while the multidose form may be stored at room 
temperature for seven days.2745 To prevent foaming and inacti-
vation, the product should not be shaken; vigorous prolonged 
shaking may denature the protein, inactivating it.1(8/08) 4 
However, a small amount of flocculated protein in the solution 
does not affect potency. In addition, exposure to light for less 
than 24 hours does not adversely affect the product.4 

The single-dose vials have no preservative. After a single 
dose has been removed from this product, the vial should not 
be re-entered and should be discarded.1(8/08) Drawn into plastic 
tuberculin syringes, the preservative-free products at 2000 or 
10,000 units/mL are reported to be stable for two weeks at 
room temperature or under refrigeration. However, use shortly 
after drawing up in syringes is recommended because of the 
absence of preservative.4 

Usually, epoetin alfa should not be diluted and trans-
ferred to new containers or admixed with other drugs and 
solutions because of possible protein loss from adsorption to 
PVC containers and tubing. However, when 10,000-unit/mL 
single-use product is diluted in the original vial with benzyl  
alcohol-preserved sodium chloride 0.9% injection to a concen-
tration of 4000 units/mL for subcutaneous use, it is stated to 
be stable for at least 12 weeks stored at 5 and 30°C. Further-
more, the final benzyl alcohol concentration of 0.54% enabled 
the dilution to pass the USP preservative effectiveness test.1905 
Restriction of this dilution to 28 days used as a multiple-dose 
vial has been recommended.1906 Higher concentrations of 
epoetin alfa (e.g., 5000 units/mL), which would have lower 
benzyl alcohol concentrations, were found to fail the preserva-
tive effectiveness test.1905 

Epoetin alfa (Amgen) 20,000 units/1 mL was packaged in 
1-mL hubless Medsaver (Becton Dickinson) plastic syringes and 
stored under refrigeration for six weeks. No loss of epoetin alfa 
biological activity was found.2472 

The multidose vials contain a preservative and may be stored 
under refrigeration after initial dose removal. The vials should 
be discarded 21 days after initial entry.1(8/08) 
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Compatibility Information
Solution Compatibility

Epoetin alfa

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 10%b a ORT 100 units 40 to 50% of epoetin alfa lost over 24-hr delivery 1878 I

Dextrose 10%c a ORT 100 units 96% of the epoetin alfa delivered over 24 hr 1878 C

Sodium chloride 0.9% a ORT 100 units 15% of epoetin alfa lost over 24-hr delivery 1878 I

TPNd a ORT 100 units 96% of the epoetin alfa delivered over 24 hr 1878 C

a Delivered from a syringe through microbore tubing, T-connector, and a Teflon neonatal 24-gauge intravenous catheter.

b Tested with and without albumin human 0.01%.

c Tested with albumin human 0.05 and 0.1%.

d TPN composed of amino acids (TrophAmine) 0.5% or 2.25% with dextrose 12.5%, vitamins, trace elements, magnesium sulfate, calcium gluconate, sodium chloride, potassium 
acetate, and heparin sodium.

Selected Revisions October 1, 2012. © Copyright, October 1998. 
American Society of Health-System Pharmacists, Inc.
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Epoprostenol Sodium
AHFS 48:48

Products
Epoprostenol sodium is available as a lyophilized powder in 
vials containing 0.5 mg (500,000 ng) and 1.5 mg (1,500,000 
ng) of epoprostenol.2879 2880 2881 Several different formulations 
of epoprostenol sodium products are available; instructions for 
reconstitution and administration may differ, and epoprostenol 
stability may vary depending on formulation-specific factors.2879 
2880 2881 

Epoprostenol sodium (Flolan, Glaxo; generic, Teva) vials 
also contain glycine 3.76 mg, sodium chloride 2.93 mg, and 
mannitol 50 mg.2879 2881 Sodium hydroxide may have been added 
during manufacturing to adjust the pH.2879 2881 These epopros-
tenol sodium vials must be reconstituted and further diluted 
using only a special diluent that is recommended by the manu-
facturer.2879 2881 Flolan must be reconstituted only with one of 
2 special diluents, which are labeled as either “sterile diluent 
for Flolan” (in a 50-mL glass vial) or “pH 12 sterile diluent for 
Flolan” (in a 50-mL plastic vial).2879 The choice of which of these 
2 special diluents is used in the reconstitution and dilution of 
Flolan affects the drug’s stability.2879 (See Stability.) Epopros-
tenol sodium (Teva) must be reconstituted only with the sterile 
diluent that is labeled as “sterile diluent for epoprostenol 
sodium for injection” (in a 50-mL glass vial).2881 Regardless of 
the formulation, these vials of special diluent contain glycine 94 
mg, sodium chloride 73.3 mg, and sodium hydroxide to adjust 
the pH in water for injection.2879 2881 

Epoprostenol sodium (Veletri, Actelion) has a differing 
formulation.2880 In addition to epoprostenol sodium, vials of 
Veletri contain sucrose 100 mg, arginine 50 mg, and sodium 
hydroxide to adjust the pH.2880 Vials of this formulation may be 
reconstituted with either sterile water for injection or sodium 
chloride 0.9% and further diluted with the same diluent used 
for reconstitution.2880 

Each 0.5-mg (500,000-ng) or 1.5-mg (1,500,000-ng) vial of 
any formulation of epoprostenol sodium should be reconstituted 
with 5 mL of an appropriate diluent.2879 2880 2881 The reconstituted 
solutions must be diluted prior to administration to provide a 
final concentration that is compatible with the maximum and 
minimum flow rates of the infusion pump, the reservoir capacity, 
and other infusion pump-specific criteria as stated by the manu-
facturers.2879 2880 2881 In general, a 3000- to 10,000-ng/mL concen-
tration of epoprostenol is sufficient to accommodate infusion 
rates of 2 to 16 ng/kg/min in adults, although higher concentra-
tions may be required for some patients.2879 2880 2881 

The manufacturers’ instructions for preparing various 
concentrations of epoprostenol from the reconstituted solution 
using the identical diluent that was used for reconstitution are 
as follows:2879 2880 2881 

For 3000 ng/mL, withdraw 3 mL from one 0.5-mg (500,000-
ng) vial and add a sufficient amount of diluent to make a total 
of 100 mL.

For 5000 ng/mL, withdraw the entire contents of one 0.5-mg 
(500,000-ng) vial and add a sufficient amount of diluent to 
make a total of 100 mL.

For 10,000 ng/mL, withdraw the entire contents of two 
0.5-mg (500,000-ng) vials and add a sufficient amount of 
diluent to make a total of 100 mL.

For 15,000 ng/mL, withdraw the entire contents of one 
1.5-mg (1,500,000-ng) vial and add a sufficient amount of 
diluent to make a total of 100 mL.

For 30,000 ng/mL, withdraw the entire contents of two 
1.5-mg (1,500,000-ng) vials and add a sufficient amount of 
diluent to make a total of 100 mL.2880 

The manufacturers state that higher concentrations of the 
drug may be prepared for those receiving long-term therapy.2879 
2880 2881 

pH
Sterile diluent for Flolan has a pH ranging from 10.2 to 10.8; pH 
12 sterile diluent for Flolan has a pH ranging from 11.7 to 12.3.2879 

 Reconstituted solutions of epoprostenol (Teva) prepared 
with the provided sterile diluent for epoprostenol sodium for 
injection have a pH ranging from 11 to 11.8.2881 

 Reconstituted solutions of Veletri have a pH ranging from 
11 to 13.2880 

Trade Name(s)
Flolan, Veletri

Administration
Following reconstitution and dilution to the selected final 
concentration, epoprostenol solution is administered by contin-
uous intravenous infusion through a central venous catheter 
using an ambulatory infusion pump.2879 2880 2881 The drug may be 
given temporarily by peripheral infusion until a central line can 
be established.2879 2880 2881 The pump reservoirs used should be 
made of polyvinyl chloride (PVC), polypropylene, or glass.2879 
2880 2881 

Epoprostenol solutions prepared with sterile diluent for 
Flolan or sterile diluent for epoprostenol sodium for injection 
must be used with a cold pouch if not administered within 8 
hours of reconstitution or removal from refrigeration.2879 2881 
(See Stability.)

Stability
Epoprostenol Sodium (Flolan, Glaxo)

Intact vials of the Flolan formulation of epoprostenol sodium 
should be stored at 15 to 25°C in the carton to protect from 
light.2879 Intact vials of sterile diluent for Flolan and pH 12 sterile 
diluent for Flolan also should be stored at 15 to 25°C and should 
not be frozen.2879 Flolan must be reconstituted and diluted 
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only with one of these 2 diluents; the reconstituted epopros-
tenol solutions should not be diluted or administered with other 
parenteral solutions or medications.2879 If not used immediately 
following preparation, these solutions of epoprostenol should 
be refrigerated at 2 to 8°C and protected from light.2879 The 
solutions should not be frozen; any solution that has been frozen 
should be discarded.2879 Solutions should be visually inspected 
for particulate matter and discoloration and should not be used 
if either is noted.2879 Vials are for single dose only; any unused 
solution or diluent should be discarded.2879 

Epoprostenol solutions prepared with sterile diluent for 
Flolan are stable for up to 8 hours when used at 15 to 25°C 
following reconstitution.2879 These solutions may be stored for 
up to 40 hours at 2 to 8°C prior to use and are stable for up to 8 
hours when used at 15 to 25°C following removal from refriger-
ation; solutions should be discarded after more than 40 hours of 
refrigerated storage.2879 Solutions prepared with sterile diluent 
for Flolan must be used with a cold pouch if not administered 
within 8 hours.2879 These solutions may be stored for up to 24 
hours at 2 to 8°C prior to use and are stable for up to 24 hours 
when used with a cold pouch that is changed every 12 hours.2879 
Solutions may be stored at 2 to 8°C prior to use as long as the 
total combined time of refrigerated storage and infusion does 
not exceed 48 hours; solutions should be discarded after more 
than 48 hours of refrigerated storage.2879 

Epoprostenol solutions prepared with pH 12 sterile diluent 
for Flolan may be administered for up to 72 hours at up to 25°C, 
48 hours at up to 30°C, 24 hours at up to 35°C, or 12 hours at up 
to 40°C, either immediately following preparation or following 
refrigerated storage at 2 to 8°C for up to 8 days; these solutions 
do not require the use of a cold pouch during administration.2879 
Solutions prepared with pH 12 sterile diluent for Flolan should 
be discarded after 8 days of refrigerated storage.2879 

Epoprostenol Sodium (Teva)

Intact vials of this formulation of epoprostenol sodium 
should be stored at 20 to 25°C in the carton to protect from 
light.2881 Intact vials of sterile diluent for epoprostenol sodium 
for injection also should be stored at 20 to 25°C and should not 
be frozen.2881 This epoprostenol sodium formulation must be 
reconstituted and diluted only with sterile diluent for epopro-
stenol sodium for injection; the reconstituted epoprostenol 
solutions should not be diluted or administered with other 
parenteral medications or solutions.2881 If not used immediately 
following preparation, these solutions of epoprostenol should 
be refrigerated at 2 to 8°C and protected from light.2881 The 
solutions should not be frozen; any solution that has been frozen 
should be discarded.2881 Solutions should be visually inspected 
for particulate matter and discoloration and should not be used 
if either is noted.2881 Vials are for single dose only; any unused 
solution or diluent should be discarded.2881 

 Epoprostenol solutions prepared with sterile diluent for 
epoprostenol sodium for injection are stable for up to 8 hours 
when used at 15 to 25°C following reconstitution.2881 These 
solutions may be stored for up to 40 hours at 2 to 8°C prior 
to use and are stable for up to 8 hours when used at 15 to 
25°C following removal from refrigeration; solutions should be 

discarded after more than 40 hours of refrigerated storage.2881 
Solutions prepared with sterile diluent for epoprostenol sodium 
for injection must be used with a cold pouch if not administered 
within 8 hours.2881 These solutions may be stored for up to 24 
hours at 2 to 8°C prior to use and are stable for up to 24 hours 
when used with a cold pouch that is changed every 12 hours.2881 
Solutions may be stored at 2 to 8°C prior to use as long as the 
total combined time of refrigerated storage and infusion does 
not exceed 48 hours; solutions should be discarded after more 
than 48 hours of refrigerated storage.2881 

Epoprostenol Sodium (Veletri, Actelion)

Intact vials of the Veletri formulation of epoprostenol sodium 
should be stored at 20 to 25°C in the carton and protected from 
direct sunlight.2880 The manufacturer states that this formula-
tion of epoprostenol sodium is stable only when reconstituted 
and diluted as directed with sterile water for injection or sodium 
chloride 0.9%; the drug should not be mixed with any other 
drugs or solutions prior to or during administration.2880 Solutions 
should be visually inspected for particulate matter and discolor-
ation and should not be used if either is noted.2880 Vials are for 
single use only; any unused solution should be discarded.2880 

For administration at 25°C, reconstituted and diluted epopro-
stenol solutions of 3000 to less than 15,000 ng/mL (prepared as 
directed using 0.5-mg [500,000-ng] vials) may be administered 
for a maximum duration of 48 hours beginning immediately after 
reconstitution and dilution or a maximum duration of 24 hours after 
storage under refrigeration at 2 to 8°C for up to 8 days.2880 Solu-
tions of 15,000 to less than 60,000 ng/mL (prepared as directed 
using 1.5-mg [1,500,000-ng] vials) may be administered at 25°C for 
a maximum duration of 48 hours beginning either immediately after 
reconstitution and dilution or after storage under refrigeration at 
2 to 8°C for up to 8 days.2880 Solutions of 60,000 ng/mL or more 
(prepared using 1.5-mg [1,500,000-ng] vials) may be administered 
at 25°C for a maximum duration of 72 hours beginning immediately 
after reconstitution and dilution or a maximum duration of 48 hours 
after storage under refrigeration at 2 to 8°C for up to 8 days.2880 
Short excursions at 40°C are permitted for up to 2, 4, or 8 hours 
for solutions of less than 15,000 ng/mL, 15,000 to 60,000 ng/mL,  
or greater than 60,000 ng/mL, respectively.2880 

Epoprostenol solutions of 60,000 ng/mL or more (prepared 
using 1.5-mg [1,500,000-ng] vials) may be administered at 
temperatures greater than 25°C up to 30°C for a maximum 
duration of 48 hours, either beginning immediately after recon-
stitution and dilution or after refrigeration at 2 to 8°C for up to 
8 days.2880 Such solutions also may be administered at tempera-
tures up to 40°C for a maximum duration of 24 hours imme-
diately after reconstitution and dilution.2880 For solutions with 
a concentration less than 60,000 ng/mL, the pump reservoir 
should be changed every 24 hours.2880 

pH Effects
Epoprostenol is best stabilized in basic solutions,2882 and the 
reconstituted solution becomes increasingly unstable at pH 
values below the respective normal ranges of each formula-
tion.2880 2881 Veletri uses arginine as a buffer, which provides 
a higher pH than that provided by the glycine buffer in other 
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epoprostenol sodium products (Glaxo, Teva) and likely contrib-
utes to the relative improvement in stability.2879 2880 2881 2882 
Flolan prepared with the provided pH 12 sterile diluent for 
Flolan results in a reconstituted solution with a higher pH than if 
prepared with the alternative provided sterile diluent for Flolan 
and demonstrates increased stability as a result.2879 

Light Effects
Epoprostenol sodium (Flolan, Glaxo; generic, Teva) as unopened 
vials and reconstituted solutions should be protected from light 
during storage.2879 2881 The manufacturer of Veletri notes that 

this formulation of epoprostenol sodium should not be exposed 
to direct sunlight either in the unopened vial during storage or 
in solution.2880 

Filtration
A 60-inch microbore non-diethylhexyl phthalate (non-DEHP) 
extension set with proximal antisyphon valve, low priming 
volume (0.9 mL), and inline 0.22-μm filter was used during trials 
with epoprostenol2880 2881 and is recommended for Flolan admin-
istration.2879 Infusion sets with an inline 0.22-μm filter should be 
used for the administration of Veletri.2880 

Compatibility Information
Y-Site Injection Compatibility (1:1 Mixture)

Epoprostenol sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Bivalirudin TMC 5 mg/mLa GWb 10 mcg/mLa Physically compatible for 4 hr at 23°C 2373 C

a Tested in dextrose 5%.

b Test performed using the Flolan formulation.

Selected Revisions June 29, 2018. © Copyright, October 2004. 
American Society of Health-System Pharmacists, Inc.
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Eptifibatide
AHFS 20:12.18

Products
Eptifibatide is available at a concentration of 2 mg/mL in 10- and 
100-mL vials and at a concentration of 0.75 mg/mL in 100-mL 
vials.3048  Each mL of injection also contains citric acid 5.25 mg 
and sodium hydroxide to adjust the pH.3048 

pH
The pH is adjusted to near 5.35 during manufacturing.3048 

Trade Name(s)
Integrilin

Administration
Eptifibatide is administered by intravenous bolus (push) injec-
tion; the appropriate dose should be withdrawn from the 10-mL 
vial.3048  The bolus dose should be followed immediately by a 
continuous intravenous infusion; using an infusion pump, the 

appropriate concentration of eptifibatide in a 100-mL vial 
should be spiked with a vented infusion set and administered 
directly (undiluted) at a rate that is appropriate for the specific 
patient.3048 For some indications, a second bolus injection of 
eptifibatide is administered 10 minutes after the initial bolus.3048 

Stability
Intact vials of eptifibatide should be stored under refrigeration and 
protected from light until the time of administration.3048  The drug 
may be stored for up to 2 months at room temperature; the cartons 
of the vials stored at room temperature should be marked with a 
“DISCARD BY” date of 2 months after transfer to room tempera-
ture storage or the expiration date, whichever comes first.3048 

pH Effects
The minimum rate of decomposition occurs in the pH range of 
5 to 6.2417 

DOI: 10.37573/9781585286850.147

Compatibility Information
Solution Compatibility

Eptifibatide

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Normosol R in dextrose 5% HOS ME 50 and 250 mg Physically compatible and chemically stable for 
up to 24 hr at 25°C

3049 C

Normosol R in dextrose 5% HOS ME 75 and 375 mg Physically compatible and chemically stable for 
up to 24 hr at 25°C

3049 C

Sodium chloride 0.9% ME 50 and 250 mg Physically compatible and chemically stable for 
up to 24 hr at 25°C

3049 C

Sodium chloride 0.9% ME 75 and 375 mg Physically compatible and chemically stable for 
up to 24 hr at 25°C

3049 C

Additive Compatibility

Eptifibatide

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Alteplase 1 g ME 750 mg Physically compatible and chemically stable 
for up to 24 hr at 25°C

3049 C

Atropine sulfate 400 mg ME 750 mg Physically compatible and chemically stable 
for up to 24 hr at 25°C

3049 C

Dobutamine HCl 5 g ME 750 mg Physically compatible and chemically stable 
for up to 24 hr at 25°C

3049 C

Furosemide 10 g ME 750 mg Precipitation and crystallization occurred 
after 1 hr

3049 I



aSHp iNJECtabLE dRUG iNfORMatiON EptifibatidE 611

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Heparin sodium 24,000 units ME 750 mg Physically compatible and chemically stable 
for up to 24 hr at 25°C

3049 C

Lidocaine HCl 2 g ME 750 mg Physically compatible and chemically stable 
for up to 24 hr at 25°C

3049 C

Meperidine HCl 10 g ME 750 mg Physically compatible and chemically stable 
for up to 24 hr at 25°C

3049 C

Metoprolol tartrate 1 g ME 750 mg Physically compatible and chemically stable 
for up to 24 hr at 25°C

3049 C

Midazolam HCl 1 g ME 750 mg Physically compatible and chemically stable 
for up to 24 hr at 25°C

3049 C

Morphine sulfate 1 g ME 750 mg Physically compatible and chemically stable 
for up to 24 hr at 25°C

3049 C

Nitroglycerin 400 mg ME 750 mg Physically compatible and chemically stable 
for up to 24 hr at 25°C

3049 C

Potassium chloride 40 mEq ME 50 and 250 mg NRD5W Physically compatible and chemically stable 
for up to 24 hr at 25°C

3049 C

Potassium chloride 40 mEq ME 75 and 375 mg NRD5W Physically compatible and chemically stable 
for up to 24 hr at 25°C

3049 C

Potassium chloride 40 mEq ME 50 and 250 mg NS Physically compatible and chemically stable 
for up to 24 hr at 25°C

3049 C

Potassium chloride 40 mEq ME 75 and 375 mg NS Physically compatible and chemically stable 
for up to 24 hr at 25°C

3049 C

Potassium chloride 60 mEq ME 50 and 250 mg NRD5W Physically compatible and chemically stable 
for up to 24 hr at 25°C

3049 C

Potassium chloride 60 mEq ME 75 and 375 mg NRD5W Physically compatible and chemically stable 
for up to 24 hr at 25°C

3049 C

Potassium chloride 60 mEq ME 50 and 250 mg NS Physically compatible and chemically stable 
for up to 24 hr at 25°C

3049 C

Potassium chloride 60 mEq ME 75 and 375 mg NS Physically compatible and chemically stable 
for up to 24 hr at 25°C

3049 C

Verapamil HCl 2.5 g ME 750 mg Physically compatible and chemically stable 
for up to 24 hr at 25°C

3049 C

Y-Site Injection Compatibility (1:1 Mixture)

Eptifibatide

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amiodarone HCl WY 6 mg/mLa KEY 0.75 mg/mL Visually compatible for 24 hr at 22°C 2352 C

Amiodarone HCl WY 6 mg/mLa KEY 2 mg/mL Visually compatible for 24 hr at 22°C 2352 C

Argatroban GSK 1 mg/mLa b c COR 2 mg/mLc Physically compatible with no loss of either drug in 
4 hr at 23°C

2630 C

Bivalirudin TMC 5 mg/mLa KEY 2 mg/mL Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetrasodium TMC 1 mg/mLb 2 mg/mL Physically compatible for 4 hr 3243 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLd e ME 2 mg/mL Physically compatible for 2 hr 3262 C

Isavuconazonium 
sulfate

ASP 1.5 mg/mLb ME 0.75 mg/mL Physically compatible for 2 hr 3263 C

Meropenem–vabor-
bactam

TMC 8 mg/mLb f AMB 2 mg/mL Physically compatible for 3 hr at 20 to 25°C 3380 C

Metoprolol tartrate BED 1 mg/mL SC 0.75 mg/mL Visually compatible for 24 hr at 19°C 2795 C

Micafungin sodium ASP 1.5 mg/mLb SC 0.75 mg/mL Physically compatible for 4 hr at 23°C 2683 C

Plazomicin sulfate ACH 24 mg/mLb ME 2 mg/mL Physically compatible for 1 hr at 20 to 25°C 3432 C

Tedizolid phosphate CUB 0.8 mg/mLb ME 0.75 mg/mL Physically compatible for 2 hr 3244 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Mixed argatroban:eptifibatide 1:1 and 16:1.

d Tested in both dextrose 5% and sodium chloride 0.9%.

e Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

f Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Additional Compatibility Information
Other Drugs
The manufacturer states that eptifibatide may be administered 
in the same intravenous administration line as alteplase, atro-
pine, dobutamine, heparin, lidocaine, meperidine, metoprolol, 
midazolam, morphine, nitroglycerin, and verapamil.3048 

Furosemide
Eptifibatide must not be administered in the same intrave-
nous administration line as furosemide.3048 Admixtures of epti-
fibatide and furosemide demonstrated precipitation and crystal 
formation 1 hour after mixing.3049 

Selected Revisions June 1, 2019. © Copyright, October 2004. 
American Society of Health-System Pharmacists, Inc.
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Eravacycline Dihydrochloride
AHFS 8:12.24.08

Products
Eravacycline dihydrochloride is available as a lyophilized powder 
in single-dose (preservative-free) vials containing the equivalent 
of 50 mg of eravacycline and 150 mg of mannitol in each vial.3434  
Each vial also may contain sodium hydroxide and hydrochloric 
acid for pH adjustment.3434 

Each 50-mg vial should be reconstituted with 5 mL of sterile 
water for injection or sodium chloride 0.9% to yield a recon-
stituted solution with an eravacycline concentration of 10 mg/
mL.3434 During reconstitution, vials should be swirled gently to 
completely dissolve the vial contents; shaking or rapid move-
ment should be avoided as it may cause foaming.3434  If any parti-
cles are present or if cloudiness is observed, the reconstituted 
solution should not be used.3434 The reconstituted solution 
must be further diluted prior to administration.3434 The appro-
priate volume of the reconstituted solution should be with-
drawn from the vial(s) and diluted in an infusion bag containing 
sodium chloride 0.9% for a target eravacycline concentration 
of 0.3 mg/mL (within the range of 0.2 to 0.6 mg/mL).3434 The 
infusion bag should not be shaken.3434 The diluted solution for 
infusion also should be visually inspected for particulate matter 
and discoloration prior to administration.3434 Unused portions of 
reconstituted or diluted solutions should be discarded.3434 

pH
The pH is adjusted to the range of 5.5 to 7.3434 

Equivalency
Eravacycline dihydrochloride 63.5 mg is equivalent to 50 mg of 
eravacycline.3434 

Trade Name(s)
Xerava

Administration
Eravacycline dihydrochloride is administered by intravenous 
infusion over 60 minutes after reconstitution and further 
dilution.3434  The reconstituted solution is not for direct injec-
tion.3434 

Eravacycline dihydrochloride may be administered intrave-
nously through a dedicated line or through a Y-site.3434  If the 
intravenous line is used to administer other drugs, it should 
be flushed with sodium chloride injection 0.9% prior to and 
following eravacycline dihydrochloride administration.3434 

Stability
Eravacycline dihydrochloride lyophilized powder is a yellow to 
orange powder that forms a clear, pale yellow to orange solu-
tion upon reconstitution and a clear, light yellow to orange 
solution upon dilution.3434  Intact vials of eravacycline dihydro-
chloride should be stored at 2 to 8°C in the original carton until 
time of use.3434 

The manufacturer states that the drug should not be mixed 
with any other drugs or solutions.3434 

The reconstituted solution may be stored for up to 1 
hour after reconstitution at room temperature up to 25°C, 
but should be diluted in an infusion bag within 1 hour after 
reconstitution.3434  Admixtures prepared as directed from the 
lyophilized powder should be infused within 7 days if stored 
at 2 to 8°C or 24 hours if stored at room temperature up to 
25°C.3434 

Freezing Solutions
The manufacturer states that neither the reconstituted nor 
diluted solutions should be frozen.3434 

DOI: 10.37573/9781585286850.148

Compatibility Information
Solution Compatibility

Eravacycline dihydrochloride

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% TET 200 to 600 mg Infuse within 24 hr if stored at room temperature 
up to 25°C or 7 days if stored at 2 to 8°C

3434 C

Y-Site Injection Compatibility (1:1 Mixture)

Eravacycline dihydrochloride

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Albumin human BXT 250 mg/mL TET 0.6 mg/mLa Measured turbidity increased immediately 3532 I

Amiodarone HCl MYL 2 mg/mLa TET 0.6 mg/mLa Measured turbidity increased immediately 3532 I
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Aztreonam BMS 20 mg/mLa TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Bumetanide HOS 0.25 mg/mL TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Calcium chloride HOS 20 mg/mLa TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Calcium gluconate FRK 20 mg/mLa TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Cefepime HCl WG 40 mg/mLa TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Ceftaroline fosamil FOR 12 mg/mLa TET 0.3 and 0.6 
mg/mLa 

Measured turbidity increased within 2 hr 3532 I

Ceftazidime PPR 40 mg/mLa TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Ceftazidime–
avibactam sodium

GSK 40 mg/mLa d TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Ceftolozane sulfate–
tazobactam sodium

ME 20 mg/mLa e TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Ciprofloxacin CLA 2 mg/mLb TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Cisatracurium besylate ABV 0.4 mg/mLa TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Colistimethate sodium FRK 4.5 mg/mLa TET 0.3 and 0.6 
mg/mLa 

Measured turbidity increased within 30 min 3532 I

Dexmedetomidine HCl HOS 4 mcg/mL TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Diltiazem HCl AKN 5 mg/mL TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Dobutamine HCl HOS 4.1 mg/mLa TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Dopamine HCl BA 0.8 mg/mLb TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Epinephrinec BPI 16 mcg/mLa TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Esmolol HCl FRK 10 mg/mL TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Fentanyl citrate WW 50 mcg/mL TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Fluconazole SGT 2 mg/mLb TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Furosemide FRK 3 mg/mLa TET 0.3 and 0.6 
mg/mLa 

Measured turbidity increased immediately; pH 
decreased by >1 unit within 60 min

3532 I

Gentamicin sulfate FRK 5 mg/mLa TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Heparin sodium SGT 1000 units/mLa TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Hydromorphone HCl AKN 1 mg/mLa TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Imipenem–cilastatin 
sodium

FRK 5 mg/mLa f TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Insulin, regular LI 1 unit/mLa TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Levofloxacin AUR 5 mg/mLa TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Linezolid PF 2 mg/mLb TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Magnesium sulfate FRK 100 mg/mLa TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Meropenem FRK 20 mg/mLa TET 0.3 and 0.6 
mg/mLa 

Measured turbidity increased immediately 3532 I

Meropenem–vabor-
bactam

FAC 8 mg/mLa g TET 0.6 mg/mLa Measured turbidity increased immediately 3532 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Metronidazole BA 5 mg/mLb TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Micafungin sodium ASP 4 mg/mLa TET 0.6 mg/mLa Measured turbidity increased immediately; pH 
increased by >2 units within 60 min

3532 I

Midazolam HCl HOS 1 mg/mLa TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Morphine sulfate WW 1 mg/mLa TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Nicardipine HCl EXL 0.1 mg/mLa TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Norepinephrine bitar-
trate

CLA 32 mcg/mLa TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Octreotide acetate FRK 4 mcg/mLa TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Pantoprazole sodium PF 0.4 mg/mLa TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Phenylephrine HCl AVD 1 mg/mLa TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Piperacillin sodium–
tazobactam sodium

FRKi 40 mg/mLa h TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Propofol FRKj 10 mg/mL TET 0.3 and 0.6 
mg/mLa 

Physically incompatible; pH decreased by >1 unit 
within 60 min

3532 I

Sodium bicarbonate FRK 1 mEq/mL TET 0.3 and 0.6 
mg/mLa 

Measured turbidity increased immediately 3532 I

Tobramycin sulfate FRK 5 mg/mLa TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Vancomycin HCl AVG 5 mg/mLa TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Vasopressin PAR 1 unit/mLa TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

Vecuronium bromide TE 1 mg/mL TET 0.6 mg/mLa Physically compatible for 2 hr at room temperature 3532 C

a Tested in sodium chloride 0.9%.

b Tested as the premixed infusion solution.

c As epinephrine base rather than the salt.

d Ceftazidime component. Ceftazidime in a 4:1 fixed-ratio concentration with avibactam.

e Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

f  Imipenem component. Imipenem in a 1:1 fixed-ratio concentration with cilastatin.

g Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

h Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

i Test performed using the formulation WITHOUT edetate disodium.

j Test performed using the formulation WITH edetate disodium.

Selected Revisions May 1, 2020. © Copyright, June 2019.  
American Society of Health-System Pharmacists, Inc.
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Eribulin Mesylate
AHFS 10:00

Products
Eribulin mesylate is available as a 0.5-mg/mL solution in 2-mL 
single-use vials containing a total of eribulin mesylate 1 mg 
(equivalent to eribulin 0.88 mg), dehydrated alcohol 5% (v/v), 
and water for injection 95% (v/v).3027 3028 Sodium hydroxide and/
or hydrochloric acid may have been added during manufacturing 
to adjust the pH.2805 3028 

pH
From 6.5 to 8.5.2805 

Trade Name(s)
Halaven

Administration
Eribulin mesylate is administered intravenously over 2 to 5 
minutes.3027 The drug may be administered undiluted or diluted 
in 100 mL of sodium chloride 0.9%.3027 

Eribulin mesylate should not be diluted in dextrose- 
containing solutions nor administered through an intravenous 
line that is infusing dextrose-containing solutions.3027 

Stability
Intact vials should be stored at controlled room temperature in 
the original carton; vials should not be refrigerated nor frozen.3027 
Eribulin mesylate is a clear, colorless solution.3027 

The manufacturer states that undiluted eribulin mesylate 
may be stored in a syringe for up to 4 hours at room tempera-
ture or up to 24 hours at 4°C.3027 Similarly, diluted solu-
tions of eribulin mesylate may be stored for up to 4 hours at 
room temperature or 24 hours under refrigeration.3027 Unused 
portions remaining in the vials should be discarded.3027 

Stability of the undiluted product (Eisai) was tested in the 
original glass vial with light protection at 25°C and at 2 to 
8°C.3028 The solution was found to be physically compatible and 
chemically stable with little to no loss in 28 days.3028 

pH Effects
Eribulin mesylate stability is pH dependent.3028 The drug has 
been noted to be stable over a pH range of 5 to 9.3028 Mixing 
eribulin mesylate with dextrose-containing solutions is not 
recommended given the acid sensitivity of the drug.3027 3028 

Syringes
Eribulin mesylate (Eisai) 205 mcg/mL in sodium chloride 0.9% 
packaged in 10-mL polypropylene syringes (Becton Dickinson) 
was physically compatible and chemically stable with little to 
no loss in 28 days stored with light protection at 25 and 2 to 
8°C.3028 

DOI: 10.37573/9781585286850.149

Compatibility Information
Solution Compatibility

Eribulin mesylate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s injection EI Must not be mixed with dextrose-containing solutions 3027 I

Dextrose 5% in Ringer’s injection, lactated EI Must not be mixed with dextrose-containing solutions 3027 I

Dextrose 5% in sodium chloride 0.45% EI Must not be mixed with dextrose-containing solutions 3027 I

Dextrose 5% in sodium chloride 0.9% EI Must not be mixed with dextrose-containing solutions 3027 I

Dextrose 5% EI Must not be mixed with dextrose-containing solutions 3027 I

Sodium chloride 0.9% EI Manufacturer-recommended solution 3027 C

Sodium chloride 0.9% FRKa EI 20 mg Physically compatible and chemically stable with little to 
no loss for up to 28 days with light protection at 25 and 
2 to 8°C

3028 C

a Tested in Freeflex polyolefin containers.

© Copyright, May 2016. American Society of Health-System 
Pharmacists, Inc.
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Ertapenem Sodium
AHFS 8:12.07.08

Products
Ertapenem is available as a lyophilized powder in 1-g single-use 
vials as the sodium salt with sodium bicarbonate 175 mg and 
sodium hydroxide to adjust the pH.2973 For intravenous admin-
istration, reconstitute the contents of a 1-g vial with 10 mL of 
sterile water for injection, bacteriostatic water for injection, or 
sodium chloride 0.9% and shake well,2973 yielding a concentra-
tion of 100 mg/mL.2975 For adult patients, immediately transfer 
the appropriate dose of the reconstituted solution to 50 mL 
of sodium chloride 0.9%.2973 For pediatric patients, transfer 
the appropriate dose of reconstituted solution to a volume of 
sodium chloride 0.9% that is sufficient to yield a final concen-
tration of 20 mg/mL or less.2973 

Ertapenem also is available as a lyophilized powder in 1-g 
single-use ADD-Vantage vials as the sodium salt.2973 Each 
ADD-Vantage vial also contains sodium bicarbonate 175 mg and 
sodium hydroxide to adjust the pH.2973 Prepare ADD-Vantage 
vials of ertapenem sodium with 50 or 100 mL of sodium chlo-
ride 0.9% in ADD-Vantage diluent containers.2973 

For intramuscular injection, reconstitute the contents of 
a 1-g vial with 3.2 mL of lidocaine hydrochloride 1% (without 
epinephrine) and shake well,2973 yielding a final volume of 
approximately 3.6 mL and a concentration of approximately 
280 mg/mL.2975 Upon dissolution, administer within 1 hour.2973 
Do not administer the reconstituted intramuscular injection 
intravenously.2973 

pH
7.5.2973 

Sodium Content
Each 1-g vial contains approximately 137 mg or 6 mEq of 
sodium.2973 

Trade Name(s)
Invanz

Administration
Ertapenem sodium diluted in sodium chloride 0.9% may be 
administered by intravenous infusion over 30 minutes.2973 
Ertapenem sodium prepared with lidocaine hydrochloride 1% 
for intramuscular administration may be administered by deep 
intramuscular injection into a large muscle mass (e.g., gluteal 
muscle, lateral part of the thigh).2973 

Stability
Intact vials of ertapenem sodium should be stored at a tempera-
ture not exceeding 25°C.2973 The reconstituted drug solution for 
intravenous administration should be diluted immediately in 
sodium chloride 0.9%,2973 but has been noted to remain stable 
in the vial for 2 hours at 25°C or 6 hours at 5°C when recon-
stituted with sterile water for injection, sodium chloride 0.9%, 
bacteriostatic water with benzyl alcohol 0.9%, or Ringer’s injec-
tion, lactated.2975 The manufacturer recommends that solutions 
of ertapenem not be frozen.2973 

Dextrose-containing solutions should not be used to dilute 
ertapenem2973 as an unacceptable loss due to degradation has 
been observed with their use; however, limited contact over a 
short period of time (e.g., ertapenem run as a piggyback into the 
same line as dextrose) should not adversely affect ertapenem 
stability.2975 

Ertapenem diluted for infusion from both single-use vials and 
ADD-Vantage single-use vials may be stored and used within 6 
hours at room temperature or may be stored for 24 hours under 
refrigeration and used within 4 hours after removal from refrig-
eration.2973 

Ertapenem prepared for intramuscular administration should 
be used within 1 hour.2973 

Freezing Solutions
The manufacturer recommends that solutions of ertapenem not 
be frozen due to degradation of the drug.2973 2975 

Ertapenem (Merck) 100 mg/mL in sodium chloride 0.9% in 
polypropylene syringes was frozen at −20°C for 14 or 28 days 
immediately after preparation, followed by thawing at room 
temperature for 1 hour.2974 Upon thawing for 1 hour, the solu-
tion frozen for 28 days was found to have undergone about 
5% loss.2974 The solution frozen for 14 days was found to have 
undergone about 7% loss after 5 hours at room temperature 
(including the 1 hour of thawing time).2974 

Syringes
Ertapenem (Merck) 100 mg/mL in sodium chloride 0.9% 
was packaged as 10 mL in 20-mL polypropylene syringes 
(Monoject).2974 The drug was found to be stable for approx-
imately 30 minutes at room temperature or 24 hours under 
refrigeration followed by up to 4 hours at room temperature 
after removal from refrigeration.2974 

DOI: 10.37573/9781585286850.150



618 ERTAPENEM SODIUM ASHP INJECTABLE DRUG INFORMATION

Compatibility Information
Solution Compatibility

Ertapenem sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium 
chloride 0.225%

AB ME 10 and 20 g Visually compatible. 10% loss in 6 hr at 25°C. 8% loss in 32 hr and 11% loss in 48 hr 
at 4°C

2487 I

Dextrose 5% in sodium 
chloride 0.9%

AB ME 10 and 20 g Visually compatible. 11% loss in 6 hr at 25°C and 10% loss in 32 hr at 4°C 2487 I

Dextrose 5% AB ME 10 and 20 g Visually compatible. 10% loss in 6 hr at 25°C and 5 to 8% loss in 24 hr at 4°C 2487 I

Ringer’s injection AB ME 10 and 20 g Visually compatible. 10 to 12% ertapenem loss in 20 hr at 25°C and 11% loss in  
5 days at 4°C

2487 Ia 

Ringer’s injection, 
lactated

AB ME 10 and 20 g Visually compatible. 18% loss in 20 hr at 25°C and 9% loss in 3 days at 4°C 2487 I

Sodium chloride 0.225% AB ME 10 and 20 g Visually compatible. 9 to 12% loss in 20 hr at 25°C and 8 to 11% loss in 5 days at 
4°C

2487 Ia 

Sodium chloride 0.9% AB ME 10 and 20 g Visually compatible. 9 to 11% loss in 20 hr at 25°C and 8 to 11% loss in 5 days at 
4°C

2487 Ia 

Sodium chloride 0.9% b ME 10 g Physically compatible with less than 10% drug loss in 24 hr at 25°C and 7 days at 
5°C

2723 C

Sodium chloride 0.9% c ME 10 g Physically compatible with less than 10% drug loss in 30 hr at 25°C and 8 days at 
5°C

2723 C

Sodium chloride 0.9% b ME 20 g Physically compatible with less than 10% drug loss in 18 hr at 25°C and 5 days at 
5°C

2723 C

Sodium chloride 0.9% c ME 20 g Physically compatible with less than 10% drug loss in 24 hr at 25°C and 7 days at 
5°C

2723 C

Sodium lactate 1⁄6 M AB ME 10 and 20 g Visually compatible. 7 to 9% loss in 6 hr at 25°C and 8 to 11% loss in 2 days at 4°C 2487 I

a Incompatible by conventional standards but recommended for dilution of ertapenem with use in shorter periods of time.

b Tested in the Homepump Eclipse elastomeric pump reservoirs.

c Tested in Intermate elastomeric pump reservoirs.

Additive Compatibility

Ertapenem sodium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Mannitol AB 5% ME 10 and 20 g Precipitate in <1 hr. 15% loss in 20 hr at 25°C. 7% 
loss in 2 days at 4°C

2487 I

Mannitol AB 20% ME 10 and 20 g Precipitate in <1 hr. 13% loss in 6 hr at 25°C. 8% 
loss in 1 day at 4°C

2487 I

Sodium bicar-
bonate

AB 5% ME 10 and 20 g Visually compatible. 11% loss in 3 hr at 25°C. 16 to 
19% loss in 1 day at 4°C

2487 I
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Y-Site Injection Compatibility (1:1 Mixture)

Ertapenem sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Anidulafungin VIC 0.5 mg/mLa ME 20 mg/mLb Microparticulates form immediately 2617 I

Cangrelor tetrasodium TMC 1 mg/mLb d 20 mg/mLb Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.7 mg/mLb ME 20 mg/mLb Immediate white turbid precipitate forms 2758 I

Ceftazidime–avibactam 
sodium

ALL 20 mg/mLg h Physically compatible for up to 4 hr at room 
temperature

3004 C

Ceftolozane sulfate–tazo-
bactam sodium

CUB 10 mg/mLb e ME 20 mg/mLb Physically compatible for 2 hr 3262 C

Colistimethate sodium MIL 1.5 mg/mLb MSD 5 mg/mLb Visually compatible for 1 hr at 26°C 3335 C

Heparin sodium APP 40 and 100 units/mLa ME 10 mg/mLb Visually compatible with about 4% ertapenem loss 
in 4 hr

2487 C

Heparin sodium APP 50 and 100 units/mLb ME 10 mg/mLb Visually compatible with about 3% ertapenem loss 
in 4 hr

2487 C

Hetastarch in sodium 
chloride 0.9%

AB 6% ME 10 mg/mLb Visually compatible with about 3% ertapenem loss 
in 8 hr

2487 C

Isavuconazonium sulfate ASP 1.5 mg/mLb ME 20 mg/mLb Measured turbidity increases within 1 hr 3263 I

Meropenem 50 mg/mL ME 100 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Meropenem–vabor-
bactam

TMC 8 mg/mLb f ME 20 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Plazomicin sulfate ACH 24 mg/mLb ME 20 mg/mLb Physically compatible for 1 hr at 20 to 25°C 3432 C

Potassium chloride AB 0.01 and 0.04 mEq/mLc ME 10 mg/mLb Visually compatible with about 2% ertapenem loss 
in 4 hr

2487 C

Tedizolid phosphate CUB 0.8 mg/mLb ME 20 mg/mLb Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLb ME 20 mg/mLb Physically compatible for 2 hr 2830 C

Tigecycline WY 1 mg/mLb 20 mg/mLb Physically compatible for 4 hr 2714 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in sterile water for injection.

d Salt not specified.

e Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

f Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

g Ceftazidime component. Ceftazidime in a 4:1 fixed-ratio concentration with avibactam.

h Tested in both dextrose 5% and sodium chloride 0.9%.

Selected Revisions May 1, 2020. © Copyright, October 2006. 
American Society of Health-System Pharmacists, Inc.
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Erythromycin Lactobionate
AHFS 8:12.12.04

Products
Erythromycin lactobionate is available in vials containing the 
equivalent of 1 g of erythromycin and in vials containing the 
equivalent of 500 mg of erythromycin. Reconstitute the 1-g 
vials with at least 20 mL and the 500-mg vials with 10 mL of 
sterile water for injection without preservatives. The resultant 
concentration is 5% (50 mg/mL). The drug is also available in 
500-mg and 1-g ADD-Vantage vials without preservative.1(11/06) 4 

pH
Reconstitution with sterile water for injection to a 50-mg/mL 
concentration results in a solution with a pH of 6.5 to 7.5.20 

Osmolality
Erythromycin lactobionate 50 mg/mL in sterile water for injec-
tion has an osmolality of 223 mOsm/kg.50 

The osmolality of erythromycin lactobionate was calculated 
for the following dilutions:1054 

Osmolality (mOsm/kg)

Diluent 50 mL 100 mL

500 mg    

Dextrose 5% 273 265

Sodium chloride 0.9% 299 291

     

1 g    

Dextrose 5% 287 273

Sodium chloride 0.9% 313 300

Trade Name(s)
Erythrocin Lactobionate-I.V.

Administration
Erythromycin lactobionate may be administered by contin-
uous or intermittent intravenous infusion; it must not be given 
by direct intravenous injection. To minimize venous irritation, 
slow continuous infusion of a 1-mg/mL concentration is recom-
mended. By intermittent infusion, one-fourth of the daily dose 
at a concentration of 1 to 5 mg/mL in at least 100 mL of infusion 
solution may be given over 20 to 60 minutes every 6 hours.1(11/06) 4 

Stability
Do not use sodium chloride 0.9% or other solutions containing 
inorganic ions in the initial reconstitution of the regular vials. 
Such solutions result in the formation of a precipitate.4 20 (Note: 
This restriction does not apply to the drug in ADD-Vantage 
containers.)

The commercial vials are stable at room temperature.20 
Reconstituted (5%) solutions are stable for 14 days when 
stored under refrigeration20 or for 24 hours when kept at room 
temperature.1(11/06) 

pH Effects
The stability of erythromycin lactobionate is extremely pH 
dependent. It is most stable at pH 6 to 820 1935 or 9.1101 2596 Eryth-
romycin lactobionate is unstable in acidic solutions. Decom-
position occurs at an increasingly more rapid rate as the pH 
approaches 4.20 A pH over 5.5 is recommended for the final 
diluted solution. At pH 5.5 or below and at pH 10 or above, eryth-
romycin lactobionate is particularly unstable, with 10% decom-
position occurring in about eight or nine hours. The following pH 
profile was determined for erythromycin in solution:1101 

Solution pH Approximate Time for 10% Decomposition (t90)

 5 2.5 hr

 5.5 8.8 hr

 6 1 day

 7 4.6 days

 8 7.3 days

 9 2.6 days

10 8.8 hr

11 53 min

Erythromycin lactobionate can alter the pH of solutions and 
give itself some protection against decomposition for varying 
periods. The length of time is dependent on the initial pH and 
the buffer capacity of the solution.48 The pH of unbuffered 
dextrose 5% is raised 1 pH unit by the addition of erythromycin 
lactobionate.20 The use of admixtures with a pH of less than 5 
is not recommended. If the admixture pH is 5 to 6, it should be 
used immediately.48 

The effect of buffering erythromycin lactobionate (Abbott) 
solutions was evaluated. Erythromycin lactobionate 2 mg/mL in 
sodium chloride 0.9% (pH 7.15 to 7.25) exhibited 5% losses in 
about 20 days at 5°C. However, buffering with sodium bicar-
bonate to pH 7.5 to 8 extended stability, with 5% losses occur-
ring in about 85 days at 5°C.1587 

Freezing Solutions
Erythromycin lactobionate (Abbott) 500 mg/110 mL in sodium 
chloride 0.9% in PVC bags was frozen at −20°C; no loss occurred 
after 12 months of storage followed by microwave thawing. 
Furthermore, the solution was physically compatible, with no 
increase in subvisible particles. In addition, no erythromycin loss 
was found after 6 months at −20°C followed by 3 freeze–thaw 
cycles.1612 
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Compatibility Information
Solution Compatibility

Erythromycin lactobionate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s injection, 
lactated

AB AB 1 g 10% loss in 3 hr at 25°C 20 I

Dextrose 5% in Ringer’s injection, 
lactated

TRa AB 1 g 10 to 24% loss in 24 hr at 5°C 282 I

Dextrose 5% in sodium chloride 
0.9%

TRa AB 1 g Stable for 24 hr at 5°C 282 C

Dextrose 5% in sodium chloride 
0.9%

AB AB 1 g 33% loss in 24 hr 46 I

Dextrose 5% in sodium chloride 
0.9%

AB 1 g 12% loss in 6 hr at 25°C 48 I

Dextrose 5% in sodium chloride 
0.9%

AB 2 g 15% loss in 6 hr 109 I

Dextrose 5% TRa AB 1 g Stable for 24 hr at 5°C 282 C

Dextrose 5% AB AB 1 g 15% loss in 24 hr 46 I

Dextrose 5% AB AB 1 g 10% loss in 10 hr at 25°C 20 I

Dextrose 5% AB 1 g 15% loss in 24 hr at 25°C 48 I

Dextrose 5% AB 2 g 14% loss in 6 hr 109 I

Dextrose 5% TRb AB 4 g 21% loss in activity in 24 hr at room tempera-
ture

518 I

Dextrose 5% TRb c AB 4 g Physically compatible and stable for 24 hr at 
room temperature

518 C

Dextrose 10% AB 2 g 14% loss in 6 hr 109 I

Normosol M in dextrose 5% AB AB 1 g 10% loss in 6 hr at 25°C 20 I

Normosol R AB 1 g 14% loss in 24 hr at 25°C 48 I

Ringer’s injection AB AB 1 g 10% loss in 11 hr at 25°C 20 I

Ringer’s injection, lactated TRa AB 1 g Stable for 24 hr at 5°C 282 C

Ringer’s injection, lactated AB AB 1 g 10% loss in 18 hr at 25°C 20 I

Sodium chloride 0.9% AB 1 g Stable for 24 hr at 25°C 48 C

Sodium chloride 0.9% AB 2 g Stable for 24 hr 109 C

Sodium chloride 0.9% AB AB 1 g Stable for 24 hr 46 C

Sodium chloride 0.9% AB AB 1 g 10% loss in 22 hr at 25°C 20 C

Sodium chloride 0.9% TRa AB 1 g Stable for 24 hr at 5°C 282 C

Sodium chloride 0.9% TRb AB 4 g Physically compatible and stable for 24 hr at 
room temperature

518 C

Sodium chloride 0.9% TRb c AB 4 g Physically compatible and stable for 24 hr at 
room temperature

518 C

Sodium chloride 0.9% AB 2 g 5% loss in about 20 days at 5°C 1587 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% BAb AB 8.3 g No more than 5% loss after 60 days at 5°C 1597 C

Sodium chloride 0.9% ABd ES 20 g Little or no loss with 24-hr storage at 5°C 
followed by 24-hr simulated administration at 
30°C via portable pump

1779 C

a Tested in both glass and PVC containers.

b Tested in PVC containers.

c Buffered with sodium bicarbonate 4% (Neut, Abbott).

d Tested in portable pump reservoirs (Pharmacia Deltec).

Additive Compatibility

Erythromycin lactobionate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Aminophylline SE 500 mg AB 1 g Physically compatible. Erythromycin stable for 
24 hr at 25°C

20 C

Ampicillin sodium WY 3.7 g AB 3 g NS Physically compatible with 6% ampicillin loss 
in 1 day at 24°C

1035 C

Ascorbic acid AB 1 g AB 1 g Physically compatible 3 C

Ascorbic acid UP 500 mg AB 5 g D5W Physically incompatible 15 I

Chloramphenicol 
sodium succinate

PD AB D5W May precipitate at some concentrations 15 I

Colistimethate sodium WC 500 mg AB 5 g D5W Physically incompatible 15 I

Colistimethate sodium WC 500 mg AB 1 g D Precipitate forms within 1 hr 20 I

Diphenhydramine HCl PD 50 mg AB 1 g Physically compatible. Erythromycin stable for 
24 hr at 25°C

20 C

Diphenhydramine HCl PD 50 mg AB 1 g D5W Erythromycin stable for 24 hr at 25°C 48 C

Floxacillin sodium BE 20 g AB 5 g NS Precipitates immediately. Crystals form in 5 hr 
at 15°C

1479 I

Furosemide HO 1 g AB 5 g NS Precipitates immediately. Crystals form in 12 
to 24 hr at 15 and 30°C

1479 I

Fusidate sodium LEO 1 g 5 g D2.5½S, D2.5S, 
D5¼S, D5½S, 
D5S, D10S

Physically compatible and chemically stable for 
48 hr at room temperature

1800 C

Heparin sodium UP 4000 units AB 5 g D5W Physically incompatible 15 I

Heparin sodium AB 1500 units AB 1 g Precipitate forms within 1 hr 20 I

Heparin sodium AB 20,000 units AB 1 g Precipitate forms within 1 hr 21 I

Heparin sodium OR 20,000 units AB 1.5 g D5W, NS Precipitate forms 113 I

Hydrocortisone 
sodium succinate

UP 500 mg AB 5 g D5W Physically compatible 15 C

Hydrocortisone 
sodium succinate

UP 250 mg AB 1 g Physically compatible 20 C

Lidocaine HCl AST 2 g AB 1 g Physically compatible 24 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Linezolid PHU 2 g AB 5 g b Erythromycin loss of 15% in 1 hr and 30% in 4 
hr at 23°C. Loss of 45% in 1 day at 4°C

2333 I

Metoclopramide HCl RB 400 mg AB 4 g NS Incompatible. If mixed, use immediately 924 I

Metoclopramide HCl RB 100 mg AB 5 g NS Incompatible. If mixed, use immediately 924 I

Metoclopramide HCl RB 416 mg AB 4.1 g Incompatible. If mixed, use immediately 1167 I

Metoclopramide HCl RB 1.1 g AB 3.5 g Incompatible. If mixed, use immediately 1167 I

Penicillin G potassium 1 million 
units

AB 1 g Physically compatible 3 C

Penicillin G potassium SQ 20 million 
units

AB 5 g D5W Physically compatible 15 C

Penicillin G potassium SQ 5 million 
units

AB 1 g Physically compatible 20, 47 C

Penicillin G sodium UP 20 million 
units

AB 5 g D5W Physically compatible 15 C

Pentobarbital sodium AB 500 mg AB 1 g Physically compatible. Erythromycin stable for 
24 hr at 25°C

20 C

Polymyxin B sulfate BW 200 mg AB 5 g D5W Physically compatible 15 C

Potassium chloride AB 40 mEq AB 1 g Physically compatible 20 C

Prochlorperazine 
edisylate

SKF 10 mg AB 1 g Physically compatible. Erythromycin stable for 
24 hr at 25°C

20 C

Ranitidine HCl GL 50 mg and 
2 g

5 g NS Physically compatible. Ranitidine stable for 24 
hr at 25°C. Erythromycin not tested

1515 C

Sodium bicarbonate AB 3.75 g AB 1 g Physically compatible. Erythromycin stable for 
24 hr at 25°C

20 C

Sodium bicarbonate AB 2.4 mEqa AB 1 g D5W Physically compatible for 24 hr 772 C

Verapamil HCl KN 80 mg AB 2 g D5W, NS Physically compatible for 24 hr 764 C

a One vial of Neut added to a liter of admixture.

b Admixed in the linezolid infusion container.

Drugs in Syringe Compatibility

Erythromycin lactobionate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Ampicillin sodium AY 500 mg AB 300 mg/6 mL Precipitate forms in 1 hr at room 
temperature

300 I

Cloxacillin sodium AY 250 mg AB 300 mg/6 mL Precipitate forms within 1 hr at 
room temperature

300 I

Heparin sodium AB 20,000 units/1 mL AB 1 g Physically incompatible 21 I

Additive Compatibility (Cont.)
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Y-Site Injection Compatibility (1:1 Mixture)

Erythromycin lactobionate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 5 mg/mLa AB 4 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Amiodarone HCl LZ 4 mg/mLc AB 2 mg/mLc Physically compatible for 4 hr at room 
temperature

1444 C

Anidulafungin VIC 0.5 mg/mLa AB 5 mg/mLb Physically compatible for 4 hr at 23°C 2617 C

Bivalirudin TMC 5 mg/mLa AB 5 mg/mLb Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetrasodium TMC 1 mg/mLb 5 mg/mLb Physically compatible for 4 hr 3243 C

Cefepime HCl BMS 120 mg/mLj 5 mg/mL Over 10% cefepime loss occurs in 1 hr 2513 I

Ceftazidime SKB 125 mg/mL 50 mg/mL Precipitates immediately 2434 I

Ceftazidime SKB 125 mg/mL 10 mg/mL Trace precipitation 2434 I

Ceftazidime GSK 120 mg/mLj 5 mg/mL Precipitates 2513 I

Cloxacillin sodium SMX 100 mg/mL AMD 50 mg/mL Precipitates immediately 3245 I

Cyclophosphamide MJ 20 mg/mLa AB 5 mg/mLa Physically compatible for 4 hr at 25°C 1194 C

Dexmedetomidine HCl AB 4 mcg/mLb AB 5 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 5 mg/mL ES 5 and 50 mg/mLb Visually compatible 1807 C

Doxapram HCl RB 2 mg/mLa AB 5 mg/mLa Visually compatible for 4 hr at 23°C 2470 C

Enalaprilat MSD 0.05 mg/mLb AB 5 mg/mLa Physically compatible for 24 hr at room 
temperature under fluorescent light

1355 C

Esmolol HCl DCC 10 mg/mLa AB 5 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Famotidine MSD 0.2 mg/mLa ES 2 mg/mLb Physically compatible for 14 hr 1196 C

Fenoldopam mesylate AB 80 mcg/mLb AB 5 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Foscarnet sodium AST 24 mg/mL AB 20 mg/mL Physically compatible for 24 hr at room 
temperature under fluorescent light

1335 C

Foscarnet sodium AST 24 mg/mL ES 20 mg/mLc Physically compatible for 24 hr at 25°C 
under fluorescent light

1393 C

Heparin sodium TR 50 units/mL AB 3.3 mg/mLb Visually compatible for 4 hr at 25°C 1793 C

Hetastarch in lactated 
electrolyte

AB 6% AB 5 mg/mLb Physically compatible for 4 hr at 23°C 2339 C

Hydromorphone HCl WY 0.2 mg/mLa AB 5 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Idarubicin HCl AD 1 mg/mLb ES 2 mg/mLb Visually compatible for 24 hr at 25°C 1525 C

Labetalol HCl SC 1 mg/mLa AB 5 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Linezolid PHU, HOS 2 mg/mL Stated to be physically incompatible 3183, 3184 I

Lorazepam WY 0.33 mg/mLb AB 5 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Magnesium sulfate IX 16.7, 33.3, 66.7, 
100 mg/mLa 

AB 5 mg/mLa Physically compatible for at least 4 hr 
at 32°C

813 C

Meperidine HCl WY 10 mg/mLa AB 5 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Meropenem 50 mg/mL AMD 50 mg/mL Physically compatible for 4 hr at room 
temperature

3538 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Midazolam HCl RC 5 mg/mL AB 5 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Morphine sulfate WI 1 mg/mLa AB 5 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Multivitamins USV 5 mL/La AB 500 mg/250 mLb Physically compatible for 24 hr at room 
temperature

323 C

Nicardipine HCl DCC 0.1 mg/mLa AB 5 mg/mLa Visually compatible for 24 hr at room 
temperature

235 C

Quinupristin–dalfopristin 2 mg/mLa k 5 mg/mL Reported to be incompatible 3230 I

Tacrolimus FUJ 1 mg/mLb AB 20 mg/mLa Visually compatible for 24 hr at 25°C 1630 C

Theophylline TR 4 mg/mL AB 3.3 mg/mLb Visually compatible for 6 hr at 25°C 1793 C

TNA #73d 32.5 mLe AB 20 mg/mLb Visually compatible for 4 hr at 25°C 1008 C

TPN #61d f AB 50 mg/1 mLg Physically compatible 1012 C

TPN #61d h AB 300 mg/6 mLg Physically compatible 1012 C

TPN #189d DB 10 mg/mLa Visually compatible for 24 hr at 22°C 1767 C

Zidovudine BW 4 mg/mLa AB 20 mg/mLa i Physically compatible for 4 hr at 25°C 1193 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

e A 32.5-mL sample of parenteral nutrition solution mixed with 50 mL of antibiotic solution.

f Run at 21 mL/hr.

g Given over 30 minutes by syringe pump.

h Run at 94 mL/hr.

i Sodium bicarbonate 2.5 mEq added to adjust pH.

j Tested in sterile water for injection.

k Quinupristin and dalfopristin components combined.

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Esmolol Hydrochloride
AHFS 24:24

Products
Esmolol hydrochloride is available as a 10-mg/mL premixed, 
ready-to-use solution in 10-mL single-dose (preservative-free) 
vials and 250-mL bags.2869 3234  Each mL of the ready-to-use solu-
tion also contains sodium acetate trihydrate 2.8 mg and glacial 
acetic acid 0.546 mg in water for injection with or without 
sodium chloride 5.9 mg, and may contain sodium hydroxide 
and/or hydrochloric acid for pH adjustment during manufac-
turing.2869 3234  Vials may be used to prepare loading doses for 
administration by hand-held syringe while the maintenance 
infusion is being readied.2869 3234 

Esmolol hydrochloride also is available as a double-strength 
20-mg/mL premixed, ready-to-use solution in 100-mL bags.2869  
Each mL of the double-strength ready-to-use solution also 
contains sodium chloride 4.1 mg, sodium acetate trihydrate 
2.8 mg, and glacial acetic acid 0.546 mg, and also may contain 
sodium hydroxide and/or hydrochloric acid for pH adjustment 
during manufacturing.2869 

Esmolol hydrochloride (WG Critical Care) is available as a 
premixed, ready-to-use, preservative-free solution at a concen-
tration of 10 mg/mL in 250-mL bags and 20 mg/mL (double 
strength) in 100-mL bags intended for single-patient use.3235  
Each mL of the ready-to-use solution also contains ethanol 
1.23% (v/v), propylene glycol 10 mg, sodium acetate trihydrate 
0.68 mg, and glacial acetic acid 0.27 mg in water for injection, 
and may contain sodium hydroxide for pH adjustment during 
manufacturing.3235 

pH
Esmolol hydrochloride 10- and 20-mg/mL solutions (Brevibloc, 
Baxter; generic) have a pH ranging from 4.5 to 5.5.2869 3234 

Esmolol hydrochloride 10- and 20-mg/mL solutions (WG 
Critical Care) have a pH ranging from 4.5 to 6.5.3235 

Osmolarity
Esmolol hydrochloride 10- and 20-mg/mL solutions (Brevi-
bloc, Baxter) are iso-osmotic having an osmolarity of 312 
mOsm/L.2869 

Esmolol hydrochloride 10- and 20-mg/mL solutions (WG 
Critical Care) have an osmolarity of 320 to 450 mOsmol/L and 
440 to 500 mOsm/L, respectively.3235 

Trade Name(s)
Brevibloc

Administration
Esmolol hydrochloride may be administered as a continuous 
infusion at a concentration of 10 or 20 mg/mL with or without 
a loading dose administered by intravenous bolus injection over 
30 to 60 seconds.2869 3234 3235 

Esmolol hydrochloride may cause serious venous irritation, 
including thrombophlebitis, and more serious local reactions, 
including skin necrosis and blistering, especially when associ-
ated with extravasation.2869 3234 3235  The manufacturer recom-
mends avoiding infusions into a small vein or through a butterfly 
catheter.2869 3234 3235  If a local infusion site reaction develops, an 
alternative infusion site should be used; extravasation should be 
avoided.2869 3234 3235 

Stability
Esmolol hydrochloride is a clear, colorless to light yellow 
solution.2869 3234 3235  Intact vials and bags should be stored at 
controlled room temperature and protected from elevated 
temperatures and freezing.2869 3234 3235  Bags should remain in 
their overwrap until ready for use.2869 3235 

Esmolol hydrochloride solutions should be visually inspected 
for particulate matter and discoloration prior to administra-
tion.2869 3234 3235  Following withdrawal of solution from the bag 
(e.g., a bolus dose), infusion of the remaining solution should 
begin immediately and any unused portion not infused by 24 
hours after withdrawal from the bag should be discarded.2869 3235 

pH Effects
Esmolol hydrochloride is relatively stable at neutral pH; the 
optimal pH is 4.5 to 5.5. However, ester hydrolysis occurs 
rapidly in strongly acidic or basic solutions.1358 1359 

DOI: 10.37573/9781585286850.152

Compatibility Information
Solution Compatibility

Esmolol HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s injection BA, FRK 10 g Compatible and stable for 24 hr under refriger-
ation and at controlled room temperature

2869, 3234 C

Dextrose 5% in Ringer’s injection WG 10 g Compatible and stable for 24 hr under refriger-
ation and at controlled room temperature

3235 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s injection, 
lactated

BA, FRK 10 g Compatible and stable for 24 hr under refriger-
ation and at controlled room temperature

2869, 3234 C

Dextrose 5% in Ringer’s injection, 
lactated

WG 10 g Compatible and stable for 24 hr under refriger-
ation and at controlled room temperature

3235 C

Dextrose 5% in Ringer’s injection, 
lactated

BAa, MGb ACC 10 g Visually compatible with little or no drug loss 
in 7 days at 5 or 27°C, 48 hr at 40°C, and 24 hr 
under intense light

1831 C

Dextrose 5% in sodium chloride 0.45% BA, FRK 10 g Compatible and stable for 24 hr under refriger-
ation and at controlled room temperature

2869, 3234 C

Dextrose 5% in sodium chloride 0.45% WG 10 g Compatible and stable for 24 hr under refriger-
ation and at controlled room temperature

3235 C

Dextrose 5% in sodium chloride 0.45% BAa, MGb ACC 10 g Visually compatible with little or no drug loss 
in 7 days at 5 or 27°C, 48 hr at 40°C, and 24 hr 
under intense light

1831 C

Dextrose 5% in sodium chloride 0.9% BA, FRK 10 g Compatible and stable for 24 hr under refriger-
ation and at controlled room temperature

2869, 3234 C

Dextrose 5% in sodium chloride 0.9% WG 10 g Compatible and stable for 24 hr under refriger-
ation and at controlled room temperature

3235 C

Dextrose 5% in sodium chloride 0.9% BAa, MGb ACC 10 g Visually compatible with little or no drug loss 
in 7 days at 5 or 27°C, 48 hr at 40°C, and 24 hr 
under intense light

1831 C

Dextrose 5% TRa DU 6 g Physically compatible with no loss in 24 hr at 
room temperature under fluorescent light

1358 C

Dextrose 5% BAa DU 10, 20, 30 g Visually compatible with little or no drug loss in 
48 hr at 23°C

1830 C

Dextrose 5%c BAa, MGb ACC 10 g Visually compatible with little or no drug loss 
in 7 days at 5 or 27°C, 48 hr at 40°C, and 24 hr 
under intense light

1831 C

Dextrose 5%c BA, FRK 10 g Compatible and stable for 24 hr under refriger-
ation and at controlled room temperature

2869, 3234 C

Dextrose 5%c WG 10 g Compatible and stable for 24 hr under refriger-
ation and at controlled room temperature

3235 C

Ringer’s injection, lactated BA, FRK 10 g Compatible and stable for 24 hr under refriger-
ation and at controlled room temperature

2869, 3234 C

Ringer’s injection, lactated WG 10 g Compatible and stable for 24 hr under refriger-
ation and at controlled room temperature

3235 C

Ringer’s injection, lactated BAa, MGb ACC 10 g Visually compatible with little or no drug loss 
in 7 days at 5 or 27°C, 48 hr at 40°C, and 24 hr 
under intense light

1831 C

Sodium chloride 0.45% BA, FRK 10 g Compatible and stable for 24 hr under refriger-
ation and at controlled room temperature

2869, 3234 C

Sodium chloride 0.45% WG 10 g Compatible and stable for 24 hr under refriger-
ation and at controlled room temperature

3235 C

Sodium chloride 0.45% BAa, MGb ACC 10 g Visually compatible with little or no drug loss 
in 7 days at 5 or 27°C, 48 hr at 40°C, and 24 hr 
under intense light

1831 C

Sodium chloride 0.9% BA, FRK 10 g Compatible and stable for 24 hr under refriger-
ation and at controlled room temperature

2869, 3234 C

Solution Compatibility (Cont.)



628 Esmolol HydrocHloridE AsHP iNJEcTABlE drUG iNFormATioN

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% WG 10 g Compatible and stable for 24 hr under refriger-
ation and at controlled room temperature

3235 C

Sodium chloride 0.9% BAa, MGb ACC 10 g Visually compatible with little or no drug loss 
in 7 days at 5 or 27°C, 48 hr at 40°C, and 24 hr 
under intense light

1831 C

a Tested in PVC containers.

b Tested in glass containers.

c Tested with and without potassium chloride 40 mEq/L.

Additive Compatibility

Esmolol HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Aminophylline LY 1 g DU 6 g D5W Physically compatible with no loss of 
either drug in 24 hr at room temperature 
under fluorescent light

1358 C

Atracurium besylate BW 500 mg 10 g D5W Physically compatible and atracurium 
stable for 24 hr at 5 and 30°C

1694 C

Heparin sodium LY 50,000 units DU 6 g D5W Physically compatible with no esmolol loss 
in 24 hr at room temperature under fluo-
rescent light. Heparin not tested

1358 C

Procainamide HCl ES 4 g DU 6 g D5W 43% procainamide loss in 24 hr at room 
temperature under fluorescent light

1358 I

Sodium bicarbonate MGa 5% ACC 10 g Visually compatible. 5 and 8% esmolol 
losses in 7 days at 4 and 27°C, respectively

1831 C

a Tested in glass containers.

Y-Site Injection Compatibility (1:1 Mixture)

Esmolol HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL MYL 10 mg/mL Physically compatible for 1 hr at 23°C 3533 C

Albumin human OCT 250 mg/mL MYL 10 mg/mL Physically compatible for 1 hr at 23°C 3533 C

Amikacin sulfate BR 5 mg/mLa DCC 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Aminophylline ES 1 mg/mLa DCC 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Amiodarone HCl WY 4.8 mg/mLa DU 40 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Ampicillin sodium WY 20 mg/mLb DCC 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Argatroban SZ 1 mg/mL BA 10 mg/mL Physically compatible for up to 24 hr at 19 to 24°C in 
ambient light and 28 to 40% relative humidity

3192 C

Atracurium besylate BW 0.5 mg/mLa DCC 10 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Bivalirudin TMC 5 mg/mLa BA 10 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Butorphanol tartrate BR 0.04 mg/mLa DCC 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Calcium chloride AB 20 mg/mLa DCC 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cangrelor tetrasodium TMC 1 mg/mLb h 10 mg/mL Physically compatible for 4 hr 3243 C

Cefazolin sodium LI 10 mg/mLa DCC 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Cefepime HCl APP 40 mg/mLb MYL 10 mg/mL Physically compatible for 1 hr at 23°C 3533 C

Ceftazidime GL 10 mg/mLa DCC 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLf i MYL 10 mg/mL Physically compatible for 2 hr 3262 C

Chloramphenicol 
sodium succinate

PD 10 mg/mLa DCC 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Ciprofloxacin SZ 2 mg/mL MYL 10 mg/mL Physically incompatible 3533 I

Cisatracurium besylate GW 0.1, 2, 5 mg/
mLa 

OHM 10 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cisatracurium besylate AB 2 mg/mL MYL 10 mg/mL Physically compatible for 1 hr at 23°C 3533 C

Clevidipine butyrate CHS 0.5 mg/mL 10 mg/mL pH shifted outside of specified pH range for clevidipine 
within 24 hr

3334 ?

Clindamycin phosphate UP 9 mg/mLa DCC 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Cloxacillin sodium SMX 100 mg/mL BA 10 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Dexmedetomidine HCl AB 4 mcg/mLb BA 10 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 1 mg/mLa DU 10 mg/mLa Visually compatible for 24 hr at 25°C 1530 C

Dopamine HCl IMS 1.6 mg/mLa DCC 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Doripenem JJ 5 mg/mLa b BED 10 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doripenem SHI 4.5 mg/mLb MYL 10 mg/mL Physically compatible for 1 hr at 23°C 3533 C

Enalaprilat MSD 0.05 mg/mLb DU 10 mg/mLa Physically compatible for 24 hr at room temperature under 
fluorescent light

1355 C

Epinephrineh AMP 0.128 mg/mLb MYL 10 mg/mL Physically compatible for 1 hr at 23°C 3533 C

Eravacycline dihydro-
chloride

TET 0.6 mg/mLb FRK 10 mg/mL Physically compatible for 2 hr at room temperature 3532 C

Erythromycin lactobi-
onate

AB 5 mg/mLa DCC 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Esomeprazole sodium ASZ 0.8 mg/mLb MYL 10 mg/mL Initial light champagne color that intensifies over 1 hr 3533 I

Famotidine MSD 0.2 mg/mLa DU 10 mg/mLb Physically compatible for 4 hr at 25°C 1188 C

Fenoldopam mesylate AB 80 mcg/mLb BA 10 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate JN 0.05 mg/1 mL DCC 1 g/100 mLd Physically compatible when fentanyl is injected into Y-site of 
flowing admixturee 

1168 C

Fentanyl citrate JN 0.05 mg/mL DCC 10 mg/mLd Physically compatible. No drug loss in 8 hr at room tempera-
ture in light

1168 C

Furosemide HO 10 mg/mL ACC 10 mg/mLf Cloudy precipitate forms immediately 1146 I

Gentamicin sulfate ES 0.8 mg/mLa DCC 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Heparin sodium IX 40 units/mLa DCC 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Hetastarch in lactated 
electrolyte

AB 6% OHM 10 mg/mL Physically compatible for 4 hr at 23°C 2339 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Hydrocortisone sodium 
succinate

LY 1 mg/mLa DCC 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Hydrocortisone sodium 
succinate

PF 1 mg/mLb MYL 10 mg/mL Physically compatible for 1 hr at 23°C 3533 C

Hydroxyethyl starch 
130/0.4 in sodium chlo-
ride 0.9%

FRK 6% BA 10 mg/mLa Visually compatible for 24 hr at room temperature 2770 C

Ibuprofen CMB 4 mg/mL MYL 10 mg/mL White cloudy solution forms upon mixing 3533 I

Insulin, regular LI 1 unit/mLa DU 40 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Isavuconazonium 
sulfate

ASP 1.5 mg/mLf MYL, 
FRK

10 mg/mL Physically compatible for 2 hr 3263 C

Labetalol HCl GL 5 mg/mL DU 40 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Levofloxacin SGT 5 mg/mL MYL 10 mg/mL Physically compatible for 1 hr at 23°C 3533 C

Levothyroxine sodium PRP 0.4 mcg/mLb MYL 10 mg/mL Physically compatible for 1 hr at 23°C 3533 C

Linezolid PHU 2 mg/mL OHM 10 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Magnesium sulfate LY 10 mg/mLa DCC 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Meropenem NVP 20 mg/mLb MYL 10 mg/mL Physically compatible for 1 hr at 23°C 3533 C

Meropenem 50 mg/mL BA 10 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Meropenem–vabor-
bactam

TMC 8 mg/mLb j MYL 10 mg/mL Physically compatible for 3 hr at 20 to 25°C 3380 C

Methyldopate HCl MSD 5 mg/mLa DCC 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Metronidazole SE 5 mg/mL DCC 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Micafungin sodium ASP 1.5 mg/mLb BA 10 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Midazolam HCl RC 1 mg/mLa DU 40 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Morphine sulfate ES 15 mg/1 mL DCC 1 g/100 mLd Physically compatible when morphine is injected in Y-sited 1168 C

Morphine sulfate ES 15 mg/mL DCC 10 mg/mLd Physically compatible. No drug loss in 8 hr at room tempera-
ture in light

1168 C

Nafcillin sodium BR 10 mg/mLa DCC 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Nicardipine HCl DCC 0.1 mg/mLa DU 10 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Nitroglycerin OM 0.2 mg/mLa DU 40 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Norepinephrine bitar-
trate

STR 0.064 mg/mLa DU 40 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Norepinephrine bitar-
trate

HOS 0.128 mg/mLb MYL 10 mg/mL Physically compatible for 1 hr at 23°C 3533 C

Pancuronium bromide ES 0.05 mg/mLa DCC 10 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Pantoprazole sodium ALTg 0.16 to 0.8 
mg/mLb 

BA 10 to 20 mg/
mLa 

Discoloration and reddish-brown precipitate form 2603 I

Penicillin G potassium PF 50,000 units/
mLa 

DCC 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Phenytoin sodium IX 1 mg/mLa DCC 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Plazomicin sulfate ACH 24 mg/mLf MYL 10 mg/mL Physically compatible for 1 hr at 20 to 25°C 3432 C

Polymyxin B sulfate PF 0.005 unit/
mLa 

DCC 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Potassium chloride IX 0.4 mEq/mLa DCC 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Potassium phosphates LY 0.44 mEq/mLa DCC 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Propofol ZENk 10 mg/mL OHM 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Ranitidine HCl GL 0.5 mg/mLa DCC 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Remifentanil HCl GW 0.025 and 
0.25 mg/mLb 

OHM 10 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sodium acetate LY 0.4 mEq/mLa DCC 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Sodium nitroprusside RC 0.2 mg/mLa DU 40 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Streptomycin sulfate PF 10 mg/mLa DCC 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Tacrolimus FUJ 1 mg/mLb DU 10 mg/mLa Visually compatible for 24 hr at 25°C 1630 C

Tedizolid phosphate CUB 0.8 mg/mLb BA 10 mg/mL Measured turbidity increases immediately 3244 I

Tobramycin sulfate LI 0.8 mg/mLa DCC 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Trimethoprim–sulfame-
thoxazole

BW 0.64 mg/mLa c DCC 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Vancomycin HCl LE 5 mg/mLa DCC 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Vecuronium bromide OR 0.1 mg/mLa DCC 10 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

d Tested in dextrose 5% in sodium chloride 0.9%.

e Flowing at 1.6 mL/min.

f Tested in both dextrose 5% and sodium chloride 0.9%.

g Test performed using the formulation WITHOUT edetate disodium.

h Salt not specified.

i Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

j Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

k Test performed using the formulation WITH edetate disodium.

Selected Revisions May 1, 2020. © Copyright, October 1990. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)



632 EsomEprazolE sodium asHp iNJECTaBlE druG iNFormaTioN

Esomeprazole Sodium
AHFS 56:28.36

Products
Esomeprazole is available as a lyophilized powder in 20- and 
40-mg vials as the sodium salt with edetate disodium 1.5 mg 
and sodium hydroxide to adjust pH during manufacturing. For 
direct intravenous injection, reconstitute either size vial with 5 
mL of sodium chloride 0.9%.1(3/05) 

For intravenous infusion, reconstitute either size vial with 
5 mL of sodium chloride 0.9%; Ringer’s injection, lactated; or 
dextrose 5%, and then dilute the reconstituted solution to 50 
mL with additional infusion solution.1(3/05) 

pH
From 9 to 11.1(3/05) 

Trade Name(s)
Nexium I.V.

Administration
Esomeprazole sodium is administered by direct intravenous 
injection over at least 3 minutes or by intravenous infusion over 
10 to 30 minutes.1(3/05) 

Stability
Intact vials of esomeprazole sodium should be stored at 
controlled room temperature and protected from light. The 

drug reconstituted with sodium chloride 0.9% for direct intra-
venous injection should be administered within 12 hours after 
reconstitution when stored at room temperature. Esome-
prazole sodium reconstituted and diluted for intravenous  
infusion should be administered within 12 hours at room 
temperature after reconstitution and dilution if sodium chlo-
ride 0.9% or Ringer’s injection, lactated, is the reconstitution 
and dilution solution. If dextrose 5% is used for reconstitution 
and dilution, the drug should be used within 6 hours at room 
temperature. The manufacturer states that refrigeration is not 
required for esomeprazole solutions.1(3/05) 

The manufacturer states that esomeprazole sodium admin-
istration requires flushing the administration line with sodium 
chloride 0.9%; Ringer’s injection, lactated; or dextrose 5% both 
before and after administering the drug, and that esomeprazole 
sodium should not be administered concomitantly with other 
drugs.1(3/05) 

pH Effects
The stability of esomeprazole sodium in solution is strongly 
dependent on pH. The stability of the drug decreases with 
decreasing pH.1(3/05) 

DOI: 10.37573/9781585286850.153

Compatibility Information
Solution Compatibility

Esomeprazole sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BAa ASZ 400 and 800 mg Physically compatible with less than 7% loss in 48 hr at 
room temperature and no loss in 120 hr at 4°C

2760 C

Dextrose 5% b ASZ 400 mg Less than 10% loss after −20°C storage for 30 days, micro-
wave thawing, and storage at 5°C for 20 days

3272 C

Dextrose 5% b ASZ 800 mg Less than 10% loss after −20°C storage for 30 days, micro-
wave thawing, and storage at 5°C for 29 days

3272 C

Ringer’s injection, 
lactated

BAa ASZ 400 and 800 mg Physically compatible with less than 4% loss in 48 hr at 
room temperature and little or no loss in 120 hr at 4°C

2760 C

Sodium chloride 0.9% BAa ASZ 400 and 800 mg Physically compatible with less than 3% loss in 48 hr at 
room temperature and about 1% loss in 120 hr at 4°C

2760 C

a Tested in PVC containers.

b Tested in polyolefin containers.
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Y-Site Injection Compatibility (1:1 Mixture)

Esomeprazole sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ceftaroline fosamil FOR 2.22 mg/mLa b c ASZ 0.4 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Ceftolozane sulfate– 
tazobactam sodium

CUB 10 mg/mLd e ASZ 0.8 mg/mLd Physically compatible for 2 hr 3262 C

Cisatracurium besylate AB 1 mg/mLb ASZ 0.4 mg/mLb Physically compatible for 1 hr at 23°C 3157 C

Doripenem JJ 5 mg/mLa b ASZ 0.4 mg/mLb Physically compatible for 4 hr at 23°C 2743 C

Esmolol HCl MYL 10 mg/mL ASZ 0.8 mg/mLb Initial light champagne color that 
intensifies over 1 hr

3533 I

Isavuconazonium sulfate ASP 1.5 mg/mLd ASZ 0.8 mg/mLd Measured turbidity increases imme-
diately with color changes within 15 
to 60 min

3263 I

Labetalol HCl HOS 5 mg/mL ASZ 0.8 mg/mLb Light pink solution forms immedi-
ately

3533 I

Meropenem–vaborbactam TMC 8 mg/mLb f ASZ 0.8 mg/mLb Physically compatible for 3 hr at 20 
to 25°C

3380 C

Metoprolol tartrate HOS 0.4 mg/mLb ASZ 0.8 mg/mLb Physically compatible for 1 hr at 23°C 3533 C

Plazomicin sulfate ACH 24 mg/mLd ASZ 0.8 mg/mLd Measured turbidity increases within 
1 hr; pH decreased by nearly 3 units 
within 30 min

3432 I

Tedizolid phosphate CUB 0.8 mg/mLb ASZ 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLa b c ASZ 0.4 mg/mLa b c Discoloration and increase in 
measured turbidity

2830 I

Tigecycline ACD, 
FRK, WY

g Stated to be incompatible 2915, 3459, 
3460 

I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in Ringer’s injection, lactated.

d Tested in both dextrose 5% and sodium chloride 0.9%.

e Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

f Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

g Salt not specified.

Selected Revisions May 1, 2020. © Copyright, October 2010. 
American Society of Health-System Pharmacists, Inc.
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Estrogens, Conjugated
AHFS 68:16.04

Products
Estrogens, conjugated is available in packages containing a vial 
with lyophilized estrogens, conjugated, 25 mg; lactose 200 
mg; sodium citrate 12.2 mg; simethicone 0.2 mg; and sodium 
hydroxide or hydrochloric acid for pH adjustment. Reconstitute 
the vial with 5 mL of sterile water for injection flowing along the 
side of the vial and agitate gently – not violently.1(3/08) 

Trade Name(s)
Premarin Intravenous

Administration
Estrogens, conjugated may be administered by deep intramus-
cular injection or slow direct intravenous injection. Intravenous 

infusion is not recommended, but injection into the tubing of a 
running infusion may be performed.1(3/08) 4 

Stability
The manufacturer recommends refrigeration of the intact 
containers at 2 to 8°C.1(3/08)  Such storage provides a shelflife 
of up to 60 months. Although refrigerated storage is required, 
the manufacturer has stated the drug may be stored at room 
temperature for seven days.2745  The manufacturer recommends 
use immediately after reconstitution.1(3/08) 

pH Effects
Estrogens, conjugated, has been stated to be incompatible with 
any solution with an acid pH.1(3/08) 4 

DOI: 10.37573/9781585286850.154

Compatibility Information
Solution Compatibility

Estrogens, conjugated

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% Compatible 1(3/08) C

Sodium chloride 0.9% Compatible 1(3/08) C

Drugs in Syringe Compatibility

Estrogens, conjugated

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Pantoprazole sodium a 4 mg/1 mL 5 mg/1 mL Possible precipitate within 1 hr 2574 I

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Estrogens, conjugated

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Heparin sodiumb RI 1000 units/La AY 5 mg/mL Physically compatible for 4 hr at room temperature 322 C

Hydrocortisone sodium succinatec UP 100 mg/La AY 5 mg/mL Physically compatible for 4 hr at room temperature 322 C

Potassium chloride 40 mEq/La AY 5 mg/mL Physically compatible for 4 hr at room temperature 322 C

a Tested in dextrose 5%, sodium chloride 0.9%, and Ringer’s injection, lactated.

b Tested in combination with hydrocortisone sodium succinate (Upjohn) 100 mg/L.

c Tested in combination with heparin sodium (Riker) 1000 units/L.

Selected Revisions October 1, 2012. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Ethacrynate Sodium
AHFS 40:28.08

Products
Each vial has ethacrynate sodium equivalent to ethacrynic 
acid 50 mg and mannitol 62.5 mg. Reconstitute with 50 mL of 
dextrose 5% or sodium chloride 0.9% to yield a 1-mg/mL solu-
tion. Some dextrose 5% has a pH below 5 and results in a hazy 
or opalescent solution, which is not recommended for use.1(2/05) 4 

pH
Reconstitution with dextrose 5% or sodium chloride 0.9% 
results in a solution having a pH of 6.3 to 7.7.4 

Sodium Content
Ethacrynate sodium contains 0.165 mEq of sodium per 50 mg of 
ethacrynic acid equivalent.846 

Trade Name(s)
Sodium Edecrin

Administration
Ethacrynate sodium may be given slowly through the tubing of a 
running intravenous solution or directly into a vein over several 
minutes.1(2/05) 4  Subcutaneous or intramuscular injection should 
not be used because of local pain and irritation.1(2/05) 4 

Stability
Solutions of ethacrynate sodium are relatively stable for short 
periods at pH 7 at room temperature; but as the pH or tempera-
ture or both increase, the solutions are less stable. Ethacrynate 
sodium is incompatible with solutions or drugs with a final pH 
below 5. The reconstituted solution should be discarded after 
24 hours.1(2/05) 4 

DOI: 10.37573/9781585286850.155

Compatibility Information
Solution Compatibility

Ethacrynate sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% Compatible 4 C

Dextrose 5% in sodium chloride 0.9% Compatible 4 C

Ringer’s injection Compatible 4 C

Ringer’s injection, lactated Compatible 4 C

Sodium chloride 0.9% Compatible 4 C

Additive Compatibility

Ethacrynate sodium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Chlorpromazine HCl SKF 50 mg MSD 50 mg NS Little alteration of UV spectra within 8 hr at 
room temperature

16 C

Hydralazine HCl CI 20 mg MSD 50 mg NS Altered UV spectra at room temperature 16 I

Procainamide HCl SQ 1 g MSD 50 mg NS Altered UV spectra at room temperature 16 I

Prochlorperazine 
edisylate

SKF 20 mg MSD 80 mg NS Little alteration of UV spectra within 8 hr at 
room temperature

16 C

Ranitidine HCl GL 50 mg and 2 g 500 mg D5W Ranitidine stable for only 6 hr at 25°C.  
Ethacrynate not tested

1515 I

Triflupromazine HCl SQ MSD NS Occasional gas bubble formation 16 I
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Y-Site Injection Compatibility (1:1 Mixture)

Ethacrynate sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Heparin sodiumd RI 1000 units/La b c MSD 1 mg/mL Physically compatible for 4 hr at room temperature 322 C

Hydrocortisone sodium 
succinatee 

UP 100 mg/La b c MSD 1 mg/mL Physically compatible for 4 hr at room temperature 322 C

Nesiritide SCI 50 mcg/mLa b 1 mg/mL Physically incompatible 2625 I

Potassium chloride 40 mEq/La b c MSD 1 mg/mL Physically compatible for 4 hr at room temperature 322 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in Ringer’s injection, lactated.

d Tested in combination with hydrocortisone sodium succinate (Upjohn) 100 mg/L.

e Tested in combination with heparin sodium (Riker) 1000 units/L.

Selected Revisions October 1, 2012. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Etomidate
AHFS 28:04.92

Products
Etomidate injection is available as a 2-mg/mL solution in 10- 
and 20-mL single-dose vials and ampuls and 20-mL syringes.3319  
Each mL of etomidate injection also contains propylene glycol 
35% (v/v).3319 

pH
From 4 to 7.3319 

Trade Name(s)
Amidate

Administration
Etomidate is administered only by the intravenous route as an 
injection over 30 to 60 seconds.3319  Manufacturers state that 
the drug should not be administered by prolonged infusion.3319 

Stability
Intact containers of etomidate should be stored at controlled 
room temperature.3319 

Etomidate injection should be visually inspected for particu-
late matter and discoloration prior to administration; the solu-
tion should not be used unless it is clear and the container is 
undamaged.3319  Unused portions should be discarded.3319 

DOI: 10.37573/9781585286850.156

Compatibility Information
Drugs in Syringe Compatibility

Etomidate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Heparin sodium 2500 units/1 mL JN 20 mg/10 mL Visually compatible for at least 5 min 1053 C

Y-Site Injection Compatibility (1:1 Mixture)

Etomidate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Alfentanil HCl JN 0.5 mg/mL AB 2 mg/mL Visually compatible for 7 days at 25°C 1801 C

Ascorbic acid AB 500 mg/mL AB 2 mg/mL Yellow color and precipitate form in 24 hr 1801 I

Atracurium besylate BW 10 mg/mL AB 2 mg/mL Visually compatible for 7 days at 25°C 1801 C

Atropine sulfate GNS 0.4 mg/mL AB 2 mg/mL Visually compatible for 7 days at 25°C 1801 C

Dexmedetomidine HCl HOS 4 mcg/mLa Stated to be compatible 3181 C

Ephedrine sulfate AB 50 mg/mL AB 2 mg/mL Visually compatible for 7 days at 25°C 1801 C

Fentanyl citrate ES 0.05 mg/mL AB 2 mg/mL Visually compatible for 7 days at 25°C 1801 C

Lidocaine HCl AST 20 mg/mL AB 2 mg/mL Visually compatible for 7 days at 25°C 1801 C

Lorazepam WY 2 mg/mL AB 2 mg/mL Visually compatible for 7 days at 25°C 1801 C

Midazolam HCl RC 5 mg/mL AB 2 mg/mL Visually compatible for 7 days at 25°C 1801 C

Morphine sulfate ES 10 mg/mL AB 2 mg/mL Visually compatible for 7 days at 25°C 1801 C

Pancuronium bromide GNS 2 mg/mL AB 2 mg/mL Visually compatible for 7 days at 25°C 1801 C

Phenylephrine HCl ES 10 mg/mL AB 2 mg/mL Visually compatible for 7 days at 25°C 1801 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Succinylcholine chloride AB 20 mg/mL AB 2 mg/mL Visually compatible for 7 days at 25°C 1801 C

Sufentanil citrate JN 0.05 mg/mL AB 2 mg/mL Visually compatible for 7 days at 25°C 1801 C

Vecuronium bromide OR 1 mg/mL AB 2 mg/mL Slight turbidity and white particles form 1801 I

a Tested in sodium chloride 0.9%.

Selected Revisions February 21, 2018. © Copyright, October 
1996. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Etoposide
AHFS 10:00

Products
Etoposide 20 mg/mL concentrate for injection is available in 5-, 
25-, and 50-mL multiple-dose vials.2951 Each mL also contains 
polyethylene glycol 300 650 mg, ethanol 30.5% (v/v), polysor-
bate 80 80 mg, benzyl alcohol 30 mg, and citric acid 2 mg.2951 

pH
From 3 to 4.2951 

Administration
Etoposide concentrate for injection must be diluted to a final 
concentration of 0.2 to 0.4 mg/mL prior to administration.2951 
The drug is recommended to be given by slow intravenous infu-
sion over at least 30 to 60 minutes; however, a longer duration 
of administration may be considered if the volume of the infu-
sion solution is a concern.2951 

Continuous intravenous infusion also has been used.4 The 
drug should not be given by rapid intravenous injection.2951 

The surfactant content of the etoposide formulation decreases 
surface tension and has been found to produce a 30% reduction 
in drop size compared to simple aqueous solutions. The altered 
drop size may interfere with accurate infusion rates if infusion 
devices that rely on drop counting are used. The use of infu-
sion devices that operate independently of drop size has been 
recommended.181 

The manufacturer notes that accidental exposure to this 
potentially toxic agent may cause skin reactions.2951 Therefore, 
protective gloves should be used during preparation of solu-
tions.2951 A soap and water wash should be employed after acci-
dental contact with the skin and accidentally exposed mucosa 
should be flushed with water.2951 

In the event of spills or leaks, the use of sodium hypochlorite 
5% (household bleach) or potassium permanganate 1% to inac-
tivate etoposide has been recommended.1200 

Stability
Etoposide concentrate for injection is a clear yellow solution.2951 
Intact vials should be stored at controlled room temperature.2951 
Stability is not affected by exposure to normal room fluores-
cent light.1374 

Plastic devices composed of acrylic or a polymer of acryloni-
trile, butadiene, and styrene (ABS) may crack and leak when used 
with undiluted etoposide.2951 In one study, a multiport dispos-
able infusion cassette (Omni-Flow) developed cracks within 
5 minutes after infusion was started and leakage was evident 
within 15 minutes. This phenomenon did not occur when etopo-
side was diluted to concentrations up to 1 mg/mL. In addition, 
a venting pin and a connector on an extension set reportedly 

cracked. Exposure to the polyethylene glycol 300 content of the 
etoposide formulation can cause cracks in minutes. However, 
dehydrated alcohol did not cause any cracks within 1 hour.1261 

Immersion of a needle with an aluminum component in 
etoposide (Bristol) 20 mg/mL resulted in no visually apparent 
reaction after 7 days at 24°C.988 

Precipitation
Dextrose 5% and sodium chloride 0.9% have been recom-
mended as diluents for the infusion of etoposide.2951 Unlike 
etoposide phosphate, the aqueous solubility of etoposide is 
poor (0.03 mg/mL), but the formulation temporarily increases 
its miscibility in an aqueous medium. Nevertheless, the drug will 
eventually crystallize in varying time periods, and the crystal-
lization is reported to be exacerbated by peristaltic pumps.1949 
At concentrations of 0.2 and 0.4 mg/mL in dextrose 5% or 
sodium chloride 0.9%, the solutions are stable for 96 and 24 
hours, respectively, at 25°C under normal fluorescent light in 
either glass or plastic containers.2951 However, precipitation in 
shorter time periods has been observed. At concentrations of 
0.2 and 0.4 mg/mL in Ringer’s injection, lactated, or mannitol 
10% in glass containers under the same conditions, the solu-
tions are stable for 8 hours. No precipitate formed in 72 hours 
at 20°C in solutions of etoposide 0.4 mg/mL in dextrose 5% 
in sodium chloride 0.45%.1162 However, at 1 mg/mL, crystalliza-
tion may occur in 30 minutes in a standing solution or 5 minutes 
if the solution is stirred. Occasionally, 1-mg/mL concentrations 
may remain in solution for extended periods.1374 Nevertheless, 
concentrations greater than 0.4 mg/mL are not recommended 
by the manufacturer.2951 Because of the poor solubility of etopo-
side in aqueous media, monitor closely for precipitation before 
and during administration.915 916 

The rate of precipitation of a supersaturated etoposide 
solution depends on the presence of crystalline nuclei, agita-
tion, contact with incompatible surfaces, and possibly other 
factors.1374 

Etoposide 1 mg/mL in sodium chloride 0.9% in polypro-
pylene syringes (Braun Omnifix) developed a pure etoposide 
precipitate in about 10% of the prefilled syringes. It also precip-
itated at various locations in subclavian lines.1564 

Precipitation of etoposide from infusion solutions is report-
edly exacerbated by the use of peristaltic pumps, especially at 
concentrations of 0.4 mg/mL or above. Use of volumetric pumps 
has been recommended to reduce this problem.1832 1949 

pH Effects
Etoposide is most stable at a pH of about 3.5 to 6, with a 
calculated minimum degradation rate occurring at pH 4.8.1262 
Epimerization to the less active cis-etoposide may occur at pH 
values above 6. Hydrolysis may occur in alkaline solutions.1379 

DOI: 10.37573/9781585286850.157
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Syringes
When etoposide 1 mg/mL in sodium chloride 0.9% was stored 
in plastic syringes (Gillette), seizing of the syringes occurred.1564 

Ambulatory Pumps
Etoposide (Bristol-Myers Squibb) 0.5 mg/mL in sterile water for 
injection was evaluated for stability and compatibility in poly-
vinyl chloride (PVC) reservoirs of Graseby 9000 ambulatory 
pumps. Etoposide was chemically stable at 37°C for 7 days with 
no loss of drug. However, refrigerated storage at 4°C resulted 
in precipitation of the etoposide in some samples. In addition, 
substantial amounts of diethylhexyl phthalate (DEHP) plasti-
cizer (up to 90 mcg/mL) were leached from the PVC reservoirs. 
The authors concluded that etoposide was unsuitable for use in 
this pump reservoir and recommended consideration of etopo-
side phosphate, which should not be subject to precipitation 
and leaching of plasticizer.2288 

Sorption
No loss of etoposide because of sorption to PVC containers has 
been observed.1374 

In an admixture composed of cytarabine (Upjohn) 0.157 
mg/mL, daunorubicin hydrochloride (Bellon) 15.7 mcg/mL, 
and etoposide (Sandoz) 0.157 mg/mL in dextrose 5%, little or 
no loss of the drugs due to sorption occurred when delivered 
through PVC, PVC with polyethylene-lined sets, and silicone 
central catheter.1955 

Plasticizer Leaching
The surfactant in the etoposide formulation leaches DEHP plas-
ticizer from PVC containers and tubing. The amount of DEHP 
leached is variable, depending on surfactant concentration, 
container size, tubing diameter and length, ambient tempera-
ture, DEHP concentration in the plastic, and contact time. The 
use of non-PVC containers and tubing has been recommended 
to reduce patient exposure to DEHP. If there is sufficient concern, 
the use of the water-soluble ester form, etoposide phosphate, 
which does not leach DEHP plasticizer, could be used.

Etoposide 0.4 mg/mL in PVC bags of dextrose 5% leached 
relatively minor amounts of DEHP plasticizer from PVC bags. 
This leaching was due to the surfactant polysorbate 80 (Tween 
80) in the formulation. After 24 hours at 24°C, the DEHP concen-
tration in 50-mL bags of infusion solution was 2.6 mcg/mL. This 
finding is consistent with the low surfactant concentration  

(0.16%) in the final admixture solution. The actual amount of 
DEHP leached from PVC containers and administration sets may 
vary in clinical situations, depending on surfactant concentra-
tion, bag size, and contact time.1683 

Etoposide (Sandoz) 0.4 mg/mL in sodium chloride 0.9% in 
PVC containers leached DEHP plasticizer from the container 
material. This leaching increased with storage time from about 
12 mcg/mL in 8 hours to over 50 mcg/mL in 96 hours at 24°C. 
Refrigeration reduced, but did not eliminate, DEHP leaching.1833 

Etoposide (Novartis) 0.4 mg/mL in dextrose 5% and sodium 
chloride 0.9% was evaluated for the leaching of DEHP plasti-
cizer from PVC bags of the infusion solution from 4 manufac-
turers (Aguettant, Baxter, Biosedra-Fresenius, and Macoph-
arma) over 24 hours stored at 24°C. Both solutions from all 
manufacturers leached DEHP in amounts near 20 mcg/mL.2447 

The low-density polyethylene inner linings of trilayer Vygon 
tubing and bilayer Cair tubing have been reported not to act as 
effective barriers to DEHP leaching from the outer PVC layers. 
Leached DEHP was nearly identical to plain PVC tubing.2587 2605 

Filtration
Etoposide 0.1 to 0.4 mg/mL in dextrose 5% or sodium chloride 
0.9% has been filtered through several commercially available 
filters (such as the 0.22-μm Millex-GS or Millex GV) without 
filter decomposition.4 

Etoposide (Sandoz) 0.2 mg/mL in dextrose 5% and sodium 
chloride 0.9% was filtered through a 0.22-μm cellulose ester 
membrane filter (Ivex-HP, Millipore) over 6 hours. No significant 
drug loss due to binding to the filter was noted.1034 

Central Venous Catheter
Etoposide infused undiluted at a rate of 30 mL/hr for 24 hours 
through a polyurethane central catheter caused substantial 
damage to the catheter. In addition to cracking the catheter, a 
36% decrease in elasticity, a 3.7% increase in catheter length, 
and damage similar to melting on the internal catheter wall were 
found. The damage also occurred with the etoposide vehicle and 
ethanol alone. Consequently, the damage was attributed to the 
ethanol component of the formulation.2286 

The damage to polyurethane catheters caused by the etopo-
side formulation did not extend to silicone central catheters. 
Administration of undiluted etoposide could be performed 
using silicone catheters.2286 

Compatibility Information
Solution Compatibility

Etoposide

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% a BR 400 mg Physically compatible. 4% loss in 4 days at 21°C in dark or fluorescent light 1374 C

Dextrose 5% SZ 157 mg 2% or less loss in 48 hr at room temperature, in light and dark, and at 4°C 1955 C

Ringer’s injection, lactated a BR 400 mg Physically compatible. 5% loss in 4 days at 21°C in fluorescent light 1374 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% b BR 400 mg Physically compatible. 1 to 5% loss in 4 days at 21°C in dark or in fluorescent 
light

1374 C

Sodium chloride 0.9% a BR 50 to  
400 mg

Physically compatible for at least 4 days 1374 C

Sodium chloride 0.9% a BR 500 mg Precipitate forms after 48 hr at 21°C exposed to fluorescent light 1374 C

Sodium chloride 0.9% a BR 600 and  
700 mg

Precipitate forms within 24 hr at 21°C exposed to fluorescent light 1374 I

Sodium chloride 0.9% c 400 mg Stable for 24 hr at 4 and 24°C. Precipitation at varying times after 24 hr 1833 C

Sodium chloride 0.9% BA 0.2 g Compatible and stable for 22 days at 24 and 4°C 2541 C

Sodium chloride 0.9% BA 0.3 g Compatible and stable for 2 days at 24°C and 7 days at 4°C. Precipitate forms 
after these times

2541 C

Sodium chloride 0.9% BA 0.4 g Compatible and stable for 1 day at 24°C and 2 days at 4°C. Precipitate forms 
after these times

2541 C

Sodium chloride 0.9% BA 0.5 g Compatible and stable for 1 day at 24 and 4°C. Precipitate forms after this 
time

2541 C

Sodium chloride 0.9% BA 1 to 8 g Precipitate forms within a few hours 2541 I

Sodium chloride 0.9% BA 9.5 g Compatible and stable for 1 day at 24°C and 2 days at 4°C. Precipitate forms 
after these times

2541 C

Sodium chloride 0.9% BA 10 g Compatible and stable for 5 days at 24°C and 7 days at 4°C. Precipitate forms 
after these times

2541 C

Sodium chloride 0.9% BA 11 g Compatible and stable for 7 days at 24°C and 22 days at 4°C 2541 C

Sodium chloride 0.9% BA 12 g Compatible and stable for 7 days at 24°C and 14 days at 4°C 2541 C

a Tested in glass containers.

b Tested in both glass and PVC containers.

c Tested in glass, PVC, and polyethylene containers.

Additive Compatibility

Etoposide

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Carboplatin 1 g 200 mg W Under 10% drug loss in 7 days at 23°C 1954 C

Cisplatin BR 200 mg BR 200 and 
400 mg

NSa Physically compatible. Under 10% loss of 
both drugs in 24 hr at 22°C

1329 C

Cisplatin BR 200 mg BR 200 and 
400 mg

D5½Sa Physically compatible. Under 10% loss of 
both drugs in 24 hr at 22°C

1329 C

Cisplatin 200 mg 200 mg NS Both drugs stable for 14 days at room 
temperature protected from light

1379 C

Cisplatin 200 mg 400 mg NS 10% etoposide loss and no cisplatin loss in 7 
days at room temperature

1388 C

Cisplatind BR 200 mg BR 400 mg D5½S, NSa Physically compatible. Drugs stable for 8 hr 
at 22°C. Precipitate within 24 to 48 hr

1329 I

Cisplatin with  
cyclophosphamide

200 mg  
2 g

200 mg NS All drugs stable for 7 days at room tempera-
ture

1379 C

Cisplatin with  
floxuridine

200 mg  
700 mg

300 mg NS All drugs stable for 7 days at room tempera-
ture

1379 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Cisplatin with  
ifosfamide

200 mg  
2 g

200 mg NS All drugs stable for 5 days at room tempera-
ture

1379 C

Cyclophosphamide with 
cisplatin

2 g  
200 mg

200 mg NS All drugs stable for 7 days at room tempera-
ture

1379 C

Cytarabine with 
daunorubicin HCl

UP  
RP

267 mg  
33 mg

BR 400 mg D5½S Physically compatible with about 6%  
cytarabine loss and no loss of other drugs in  
72 hr at 20°C

1162 C

Cytarabine with 
daunorubicin HCl

UP  
BEL

157 mg  
15.7 mg

SZ 157 mg D5Wb Less than 10% loss of any drug in 48 hr at 
room temperature, exposed to light and in 
the dark, and at 4°C

1955 C

Daunorubicin HCl with 
cytarabine

RP  
UP

33 mg  
267 mg

BR 400 mg D5½S Physically compatible with about 6% cytara-
bine loss and no loss of other drugs in  
72 hr at 20°C

1162 C

Daunorubicin HCl with 
cytarabine

BEL  
UP

15.7 mg  
157 mg

SZ 157 mg D5Wb Less than 10% loss of any drug in 48 hr at 
room temperature, exposed to light and in 
the dark, and at 4°C

1955 C

Doxorubicin HCl with 
vincristine sulfate

PHU  
LI

40 mg  
1.6 mg

BMS 200 mg NS Visually compatible. All drugs stable for  
72 hr at 30°C in the dark

2239 C

Doxorubicin HCl with 
vincristine sulfate

PHU  
LI

25 mg  
1 mg

BMS 125 mg NS Visually compatible. All drugs stable for  
96 hr at 24°C in light or dark

2239 C

Doxorubicin HCl with 
vincristine sulfate

PHU  
LI

35 mg  
1.4 mg

BMS 175 mg NS Visually compatible. All drugs stable for  
96 hr at 24°C in light or dark

2239 C

Doxorubicin HCl with 
vincristine sulfate

PHU  
LI

50 mg  
2 mg

BMS 250 mg NS Visually compatible. All drugs stable for  
48 hr at 24°C in light or dark. Etoposide 
precipitate in 72 hr

2239 C

Doxorubicin HCl with 
vincristine sulfate

PHU  
LI

70 mg  
2.8 mg

BMS 350 mg NS Visually compatible. All drugs stable for  
24 hr at 24°C in light or dark. Etoposide 
precipitate in 36 hr

2239 C

Doxorubicin HCl with 
vincristine sulfate

PHU  
LI

100 mg  
4 mg

BMS 500 mg NS Etoposide precipitate formed in 12 hr at 
24°C in light or dark

2239 I

Floxuridine 10 g 200 mg NS Both drugs stable for 15 days at room 
temperature

1379 C

Floxuridine with 
cisplatin

700 mg  
200 mg

300 mg NS All drugs stable for 7 days at room tempera-
ture

1379 C

Fluorouracil 10 g 200 mg NS Both drugs stable for 7 days at room 
temperature and 1 day at 35°C

1379 C

Hydroxyzine HCl LY 500 mg BR 1 g D5Wc Physically compatible for 48 hr 1190 C

Ifosfamide 2 g 200 mg NS Both drugs stable for 5 days at room 
temperature

1379 C

Ifosfamide with 
cisplatin

2 g  
200 mg

200 mg NS All drugs stable for 5 days at room tempera-
ture

1379 C

Mitoxantrone HCl LE 50 mg BR 500 mg NS Visually compatible with no loss of either 
drug in 22 hr at room temperature

2271 C

Ondansetron HCl GL 30 and 300 mg BR 100 mg D5Wb Physically compatible. Little or no loss of 
ondansetron in 48 hr at 23°C. 4% etoposide 
loss in 24 hr and 6% loss in 48 hr at 23°C

1876 C

Ondansetron HCl GL 30 and 300 mg BR 400 mg D5Wb Physically compatible with little or no loss of 
either drug in 48 hr at 23°C

1876 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Vincristine sulfate with 
doxorubicin HCl

LI  
PHU

1.6 mg  
40 mg

BMS 200 mg NS Visually compatible. All drugs stable for 72 
hr at 30°C in the dark

2239 C

Vincristine sulfate with 
doxorubicin HCl

LI  
PHU

1 mg  
25 mg

BMS 125 mg NS Visually compatible. All drugs stable for 96 
hr at 24°C in light or dark

2239 C

Vincristine sulfate with 
doxorubicin HCl

LI  
PHU

1.4 mg  
35 mg

BMS 175 mg NS Visually compatible. All drugs stable for 96 
hr at 24°C in light or dark

2239 C

Vincristine sulfate with 
doxorubicin HCl

LI  
PHU

2 mg  
50 mg

BMS 250 mg NS Visually compatible. All drugs stable for 48 
hr at 24°C in light or dark. Etoposide precip-
itate in 72 hr

2239 C

Vincristine sulfate with 
doxorubicin HCl

LI  
PHU

2.8 mg  
70 mg

BMS 350 mg NS Visually compatible. All drugs stable for 24 
hr at 24°C in light or dark. Etoposide precip-
itate in 36 hr

2239 C

Vincristine sulfate with 
doxorubicin HCl

LI  
PHU

4 mg  
100 mg

BMS 500 mg NS Etoposide precipitate formed in 12 hr at 
24°C in light or dark

2239 I

a Tested in both glass and PVC containers.

b Tested in PVC containers.

c Tested in glass containers.

d Tested with mannitol 1.875% and potassium chloride 20 mEq/L present.

Y-Site Injection Compatibility (1:1 Mixture)

Etoposide

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Allopurinol sodium BW 3 mg/mLb BR 0.4 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa BR 0.4 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Aztreonam SQ 40 mg/mLa BMS 0.4 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Cladribine ORT 0.015b and 0.5c 
mg/mL

BR 0.4 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa BR 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Filgrastim AMG 30 mcg/mLa BR 0.4 mg/mLa Particles form immediately. Filaments form in 1 hr 1687 I

Fludarabine phosphate BX 1 mg/mLa BR 0.4 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Gallium nitrate FUJ 1 mg/mLb BR 0.4 mg/mLb Precipitate forms after 60 min 1673 I

Gemcitabine HCl LI 10 mg/mLb BR 0.4 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 1 mg/mL BMS 0.4 mg/mLb Physically compatible with little or no loss of either drug in 
4 hr at 22°C

1883 C

Granisetron HCl SKB 0.05 mg/mLa BR 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Idarubicin HCl AD 1 mg/mLb BR 0.4 mg/mLa Gas forms immediately 1525 I

Melphalan HCl BW 0.1 mg/mLb BR 0.4 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Methotrexate sodium 30 mg/mL BR 0.6 mg/mLb Visually compatible for 4 hr at room temperature 1788 C

Micafungin sodium ASP 1.5 mg/mLb SIC 0.4 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Mitoxantrone HCl LE 2 mg/mL BR 20 mg/mL Visually compatible with no loss of either drug in 22 hr at 
room temperature

2271 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ondansetron HCl GL 1 mg/mLb BR 0.4 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Ondansetron HCl GL 16 to 160 mcg/mL 0.144 to 0.25 
mg/mL

Physically compatible when etoposide given over 30 to 60 
min via Y-site

1366 C

Paclitaxel NCI 1.2 mg/mLa 0.4 mg/mLa Physically compatible for 4 hr at 22°C 1528 C

Piperacillin sodium–
tazobactam sodium

LEe 40 mg/mLa f BR 0.4 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Sargramostim IMM 10 mcg/mLb BR 0.4 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Sodium bicarbonate 1.4% BR 0.6 mg/mLb Visually compatible for 4 hr at room temperature 1788 C

Teniposide BR 0.1 mg/mLa BR 0.4 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMd 1 mg/mLa BR 0.4 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Topotecan HCl SKB 56 mcg/mLa b BR 0.4 mg/mLa b Visually compatible. Little loss of either drug in 4 hr at 22°C 2245 C

Vinorelbine tartrate BW 1 mg/mLb BR 0.4 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

d Lyophilized formulation tested.

e Test performed using the formulation WITHOUT edetate disodium.

f Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

Selected Revisions June 18, 2015. © Copyright, October 1986. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Etoposide Phosphate
AHFS 10:00

Products
Etoposide phosphate is available in single-dose vials containing 
the equivalent of 100 mg of etoposide as the phosphate 
along with sodium citrate 32.7 mg and 300 mg of dextran 40. 
Reconstitute with 5 or 10 mL of compatible diluent to yield 
solutions of 20 or 10 mg/mL, respectively. Sterile water for  
injection, dextrose 5%, sodium chloride 0.9%, bacteriostatic 
water for injection preserved with benzyl alcohol, or bacterio-
static sodium chloride 0.9% preserved with benzyl alcohol may 
be used for reconstitution.1(6/07) 

pH
Reconstitution with sterile water for injection to a concentra-
tion of 1 mg/mL results in a pH of approximately 2.9.4 

Trade Name(s)
Etopophos

Administration
Etoposide phosphate is administered by intravenous infusion 
from 5 to 210 minutes. The reconstituted drug may be given 
without further dilution or may be diluted to a concentra-
tion as low as 0.1 mg/mL with dextrose 5% or sodium chloride 
0.9%.1(6/07) 4 

Stability
Etoposide phosphate is a white to off-white powder.4  Intact 
vials should be stored under refrigeration at 2 to 8°C and 
protected from light.1(6/07) 

The manufacturer states that etoposide phosphate recon-
stituted with an unpreserved diluent (such as sterile water 
for injection, dextrose 5%, or sodium chloride 0.9%) is stable 
for 24 hours at room temperatures of 20 to 25°C and 7 days 
under refrigeration at 2 to 8°C. If a diluent containing benzyl 
alcohol as a preservative (such as bacteriostatic water for injec-
tion or bacteriostatic sodium chloride 0.9%) is used to reconsti-
tute etoposide phosphate, the solution is stable for 48 hours at 
room temperatures of 20 to 25°C and for 7 days under refriger-
ation at 2 to 8°C.1(6/07) 4 

Unlike etoposide, the phosphate ester is highly water 
soluble, having a solubility over 100 mg/mL.4  Consequently, the 
potential for precipitation in aqueous media is reduced greatly 
compared with the older surfactant- and organic solvent-based 
formulation.2219 

Etoposide production by hydrolysis from infusion admixtures 
of etoposide phosphate (Bristol-Myers Squibb) was measured. 
The admixtures, equivalent to etoposide 1.5 mg/mL in 66.7 mL 
and 15 mg/mL in 20 mL of sodium chloride 0.9%, were filled 
into polyvinyl chloride (PVC) ambulatory infusion pump reser-
voirs (Pharmacia Deltec) and stored at 20 and 37°C protected 
from light. Etoposide levels in the etoposide phosphate admix-
tures increased at both temperatures; in 7 days the increase in 
concentration was about 2% at 20°C and about 7% at 37°C. 
The authors concluded that etoposide phosphate is suitable for 
multiple-day ambulatory infusion.2024 

Doxorubicin hydrochloride, etoposide phosphate, and 
vincristine sulfate admixtures at a variety of concentrations 
were unable to pass the USP test for antimicrobial effectiveness. 
Mixtures of these drugs are not “self-preserving” and permit 
microbial growth.2343 

Etoposide phosphate (Bristol Myers Squibb) 0.09 mg/mL 
in sodium chloride 0.9% did not result in the loss of viability 
of Staphylococcus aureus, Enterococcus faecium, Pseudomonas 
aeruginosa, and Candida albicans within 120 hours at 22°C. 
Diluted solutions should be stored under refrigeration whenever 
possible, and the potential for microbiological growth should be 
considered when assigning expiration periods.2740 

Light Effects
An evaluation of etoposide phosphate (Bristol-Myers Squibb) 
2 mg/mL, doxorubicin hydrochloride 0.4 mg/mL, and vincris-
tine sulfate 0.016 mg/mL (16 mcg/mL) in sodium chloride 0.9% 
in polyolefin plastic bags (McGaw) found little or no effect of 
constant exposure to normal fluorescent room light for 124 
hours. The admixtures were physically compatible, and all 3 
drugs in the admixture remained stable throughout the time 
stored at an elevated temperature of 35 to 40°C.2343 

Syringes
Etoposide phosphate (Bristol Laboratories Oncology Products) 
10 and 20 mg/mL was prepared with bacteriostatic water for 
injection preserved with benzyl alcohol 0.9% (Abbott). The solu-
tions were packaged as 4 mL of solution in 5-mL polypropylene 
syringes (Becton Dickinson) and sealed with tip caps (Red Cap, 
Burron Medical). The syringes were stored at 32°C for 7 days, 
23°C for 31 days, and 4°C for 31 days. All samples were physically 
stable, with no visual change and no increase in measured haze or 
particle content, and little drug loss occurred. At 32°C, 2 to 4% 
loss occurred in 7 days. At 23°C, about 6 to 7% loss occurred in 
31 days. Losses under refrigeration were 4% or less in 31 days.2219 

DOI: 10.37573/9781585286850.158
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Compatibility Information
Solution Compatibility

Etoposide phosphate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% a b BMS 100 mg Compatible and stable for 24 hr at 4 and 25°C 1(6/07) C

Dextrose 5% BAa BR 0.1 and 10 g Physically compatible and little loss in 7 days at 
32°C and in 31 days at 23 and 4°C

2219 C

Sodium chloride 0.9% a b BMS 100 mg Compatible and stable for 24 hr at 4 and 25°C 1(6/07) C

Sodium chloride 0.9% BAa BR 0.1 and 10 g Physically compatible and little loss in 7 days at 
32°C and in 31 days at 23 and 4°C

2219 C

a Tested in PVC containers.

b Tested in glass containers.

Additive Compatibility

Etoposide phosphate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Doxorubicin HCl with 
vincristine sulfate

PHU  
LI

120 mg  
5 mg

BMS 600 mg NSa Physically compatible. Little loss of any 
drug in 124 hr at 4 and 40°C

2343 C

Doxorubicin HCl with 
vincristine sulfate

PHU  
LI

240 mg  
10 mg

BMS 1.2 g NSa Physically compatible. Little loss of any 
drug in 124 hr at 4 and 40°C

2343 C

Doxorubicin HCl with 
vincristine sulfate

PHU  
LI

400 mg  
16 mg

BMS 2 g NSa Physically compatible. Under 4% loss of 
any drug in 124 hr at 4 and 40°C

2343 C

Vincristine sulfate with 
doxorubicin HCl

LI  
PHU

5 mg  
120 mg

BMS 600 mg NSa Physically compatible. Little loss of any 
drug in 124 hr at 4 and 40°C

2343 C

Vincristine sulfate with 
doxorubicin HCl

LI  
PHU

10 mg  
240 mg

BMS 1.2 g NSa Physically compatible. Little loss of any 
drug in 124 hr at 4 and 40°C

2343 C

Vincristine sulfate with 
doxorubicin HCl

LI  
PHU

16 mg  
400 mg

BMS 2 g NSa Physically compatible. Under 4% loss of 
any drug in 124 hr at 4 and 40°C

2343 C

a Tested in polyolefin-lined plastic bags.

Y-Site Injection Compatibility (1:1 Mixture)

Etoposide phosphate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium GW 7 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Amikacin sulfate APC 5 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Aminophylline AB 2.5 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Amphotericin B GNS 0.6 mg/mLa BR 5 mg/mLa Yellow-orange precipitate forms immediately 2218 I

Ampicillin sodium APC 20 mg/mLb BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Ampicillin sodium–
sulbactam sodium

RR 20 mg/mLb d BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Anidulafungin VIC 0.5 mg/mLa BMS 5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Aztreonam SQ 40 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Bleomycin sulfate MJ 1 unit/mLb BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Bumetanide RC 0.04 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Buprenorphine HCl RKC 0.04 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Butorphanol tartrate APC 0.04 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Calcium gluconate FUJ 40 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Carboplatin BR 5 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Carmustine BR 1.5 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Caspofungin acetate ME 0.7 mg/mLb SIC 5 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Cefazolin sodium APC 20 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Cefepime HCl BMS 20 mg/mLa BR 5 mg/mLa Increased haze and particulates form within 1 hr 2218 I

Cefotaxime sodium HO 20 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Cefotetan disodium ZEN 20 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Cefoxitin sodium ME 20 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Ceftazidime SKB 40 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Ceftriaxone sodium RC 20 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Cefuroxime sodium GW 30 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Chlorpromazine HCl ES 2 mg/mLa BR 5 mg/mLa Cloudy solution forms immediately with particulates 
in 4 hr

2218 I

Ciprofloxacin BAY 1 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Cisplatin BR 1 mg/mL BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Clindamycin phosphate AST 10 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Cyclophosphamide MJ 10 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Cytarabine BED 50 mg/mL BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Dacarbazine MI 4 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Dactinomycin ME 0.01 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Daunorubicin HCl BED 1 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Dexamethasone 
sodium phosphate

ES 1 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Diphenhydramine HCl ES 2 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Dobutamine HCl AST 4 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Dopamine HCl AST 3.2 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Doripenem JJ 5 mg/mLa b SIC 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl GEN 2 mg/mL BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Doxycycline hyclate FUJ 1 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Droperidol AST 0.4 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Enalaprilat ME 0.1 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine ME 2 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)



648 ETOPOSIDE PHOSPHATE ASHP INJECTABLE DRUG INFORMATION

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Floxuridine RC 3 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Fluconazole RR 2 mg/mL BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Fludarabine phosphate BX 1 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Fluorouracil PH 16 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Furosemide AMR 3 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Ganciclovir sodium RC 20 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Gemcitabine HCl LI 10 mg/mLb BR 5 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Gentamicin sulfate AB 5 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Granisetron HCl SKB 0.05 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Haloperidol lactate MN 0.2 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Heparin sodium ES 100 units/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Hydrocortisone sodium 
succinate

UP 1 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Hydromorphone HCl ES 0.5 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Hydroxyzine HCl ES 4 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Idarubicin HCl AD 0.5 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Ifosfamide MJ 25 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Imipenem–cilastatin 
sodium

ME 10 mg/mLb g BR 5 mg/mLa Yellow color forms in 4 hr at 23°C 2218 I

Leucovorin calcium IMM 2 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Linezolid PHU 2 mg/mL BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.5 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Magnesium sulfate AST 100 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Mannitol BA 15% BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Meperidine HCl AST 4 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Mesna MJ 10 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Methotrexate sodium IMM 15 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Methylprednisolone 
sodium succinate

AB 5 mg/mLa BR 5 mg/mLa Haze with subvisible microparticles forms immedi-
ately. Particle content increases fivefold over 4 hr at 
23°C

2218 I

Metoclopramide HCl FAU 5 mg/mL BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Metronidazole AB 5 mg/mL BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Mitomycin BR 0.5 mg/mL BR 5 mg/mLa Color changed from light blue to reddish purple in 4 
hr at 23°C

2218 I

Mitoxantrone HCl IMM 0.5 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Morphine sulfate ES 1 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Nalbuphine HCl AST 10 mg/mL BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Ondansetron HCl GW 1 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Oxaliplatin SS 0.5 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Paclitaxel MJ 1.2 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Piperacillin sodium–
tazobactam sodium

LEc 40 mg/mLb e BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Potassium chloride AB 0.1 mEq/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Prochlorperazine 
edisylate

ES 0.5 mg/mLa BR 5 mg/mLa White cloudy solution forms immediately with 
precipitate in 4 hr

2218 I

Promethazine HCl SCN 2 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Ranitidine HCl GL 2 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Sodium bicarbonate AB 1 mEq/mL BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Streptozocin UP 40 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Teniposide BR 0.1 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Thiotepa IMM 1 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Tobramycin sulfate LI 5 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Trimethoprim–sulfame-
thoxazole

ES 0.8 mg/mLa f BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Vancomycin HCl LI 10 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Vinblastine sulfate FAU 0.12 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Vincristine sulfate FAU 0.05 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Zidovudine BW 4 mg/mLa BR 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Test performed using the formulation WITHOUT edetate disodium.

d Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

e Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

f Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

g Not specified whether concentration refers to single component or combined components.

Selected Revisions December 12, 2018. © Copyright, October 
1998. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Factor Xa (Recombinant), Inactivated-zhzo
AHFS 20:28.92

Andexanet alfa

Products
Factor Xa (recombinant), inactivated-zhzo is available in 
single-use (preservative-free) vials as a lyophilized cake or 
powder containing 100 or 200 mg of the drug.3429  Each 100-mg 
vial also contains tromethamine (TRIS), l-arginine hydrochlo-
ride, sucrose 2% (w/v), mannitol 5% (w/v), and polysorbate 80 
0.01% (w/v).3429  Each 200-mg vial also contains tromethamine 
(TRIS), tromethamine hydrochloride, l-arginine hydrochloride, 
sucrose 1% (w/v), mannitol 2.5% (w/v), and polysorbate 80 
0.01% (w/v).3429 

Factor Xa (recombinant), inactivated-zhzo is administered as 
an intravenous bolus infusion, followed by a continuous intrave-
nous infusion.3429  (See Administration.)

To prepare the bolus dose for intravenous infusion, the 
total number of vials required should be determined and all 
vials necessary to achieve the required dose should be recon-
stituted in succession in order to reduce the total reconstitu-
tion time.3429  Each 100- or 200-mg vial should be reconstituted 
with 10 or 20 mL, respectively, of sterile water for injection 
using a 20-mL or larger syringe with a 20-gauge or larger needle 
to slowly inject the diluent onto the inside wall of the vial to 
minimize foaming.3429  Vials should be swirled gently until the 
contents are completely dissolved, typically for about 3 to 5 
minutes each, to yield a 10-mg/mL solution.3429  Vials should not 
be shaken, because foaming may occur.3429  The reconstituted 
solution should be visually inspected for particulate matter and 
discoloration.3429  Vials exhibiting incomplete dissolution should 
be discarded and should not be used.3429  To prepare the initial 
intravenous bolus dose for infusion, a 60-mL or larger syringe 
with a 20-gauge or larger needle should be used to withdraw the 
appropriate volume of the reconstituted solution from the vials 
to achieve the dose.3429  The reconstituted solution should be 
transferred to an appropriately sized empty 250-mL or smaller 
polyolefin or polyvinyl chloride (PVC) bag.3429  Any unused 
portion of the reconstituted solution should be discarded.3429 

To prepare the continuous intravenous infusion, the same 
procedure should be followed as that used to prepare the bolus 
infusion dose; however, multiple 40- to 60-mL syringes or an 

equivalent 100-mL syringe may be used to withdraw the appro-
priate volume of the reconstituted solution from the vials to 
achieve the dose.3429  

Trade Name(s)
Andexxa

Administration
Factor Xa (recombinant), inactivated-zhzo is administered intra-
venously only.3429  The reconstituted solution should be infused 
through a 0.2- or 0.22-μm polyethersulfone or equivalent low 
protein-binding inline filter.3429  

An initial intravenous bolus dose should be infused, begin-
ning at a target rate of approximately 30 mg/min.3429  

Within 2 minutes of completing infusion of the bolus dose, a 
continuous intravenous infusion should be started and admin-
istered at a rate of 4 or 8 mg/min, depending on the dosing 
regimen used, for up to 120 minutes.3429 

Stability
Factor Xa (recombinant), inactivated-zhzo is a white to off-white 
cake or powder that forms a clear, colorless to slightly yellow 
solution upon reconstitution.3429  Intact vials should be stored 
under refrigeration at 2 to 8°C; vials should not be frozen.3429 

The reconstituted solution is stable in vials for up to 8 hours 
at room temperature or may be stored for up to 24 hours at 2 to 
8°C.3429  The reconstituted solution in the listed plastic intrave-
nous infusion bags is stable for up to 8 hours at room tempera-
ture.3429 

Sorption
The manufacturer recommends the use of polyolefin or PVC 
intravenous infusion bags in the preparation of the drug for 
bolus and continuous intravenous infusions.3429 

Filtration
The reconstituted solution for infusion should be administered 
through a 0.2- or 0.22-μm polyethersulfone or equivalent low 
protein-binding inline filter.3429 

DOI: 10.37573/9781585286850.159
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Famotidine
AHFS 56:28.12

Products
Famotidine is available as a 10-mg/mL concentrated injection 
in 2-mL single-dose vials and 4- and 20-mL multiple-dose vials. 
Each mL of the solution also contains l-aspartic acid 4 mg and 
mannitol 20 mg. Benzyl alcohol 0.9% is present as a preserva-
tive in the multiple-dose product.1(10/06) 

Famotidine is also available premixed at a concentration of 
20 mg/50 mL. Each 50 mL of solution also contains l-aspartic 
acid 6.8 mg and sodium chloride 450 mg in water for injection. 
Additional l-aspartic acid or sodium hydroxide may be added to 
adjust the pH.1(10/06) 

pH
The injection has a pH from 5 to 5.6.4  The premixed solution has 
a pH from 5.7 to 6.4.1(10/06) 

Osmolarity
The osmolarities of the single- and multiple-dose products are 
217 and 290 mOsm/L, respectively.4 

Sodium Content
Famotidine premixed infusion solution has 7.8 mEq of sodium 
per 50 mL.4 

Trade Name(s)
Pepcid

Administration
Famotidine is administered by slow intravenous injection or infu-
sion. For injection, 20 mg should be diluted to 5 to 10 mL with a 
compatible diluent and injected no faster than 10 mg/min. For 
infusion, 20 mg should be diluted in 100 mL of dextrose 5% or 
another compatible diluent and infused over 15 to 30 minutes. 
Alternatively, famotidine premixed solution may be adminis-
tered by intravenous infusion over 15 to 30 minutes.1(10/06) 4 

Stability
Famotidine injection is a clear, colorless solution. The vials should 
be stored under refrigeration and protected from freezing. 

If freezing occurs, thaw at room temperature; make sure that 
all components have resolubilized.1(10/06) 4  Use of a microwave 
oven for thawing is not recommended because of the potential 
hazard of vapor pressure increases in the vials.4 

Although refrigeration is recommended, the manufacturer 
has indicated that the drug may be stored at room tempera-
ture for 26 weeks1239  and for 3 months2745  at controlled room 
temperature in differing statements.

Famotidine premixed infusion solution should be stored at 
controlled room temperature (25°C) and protected from exces-
sive heat. Brief exposure to temperatures up to 35°C does not 
affect the stability of the product adversely.1(10/06) 

Freezing Solutions
Famotidine (MSD) 200 mcg/mL in dextrose 5% or sodium chlo-
ride 0.9% in polyvinyl chloride (PVC) bags showed no loss when 
frozen at −20°C for 28 days followed by storage at 4°C for 14 
days.1271 

Famotidine (MSD) 2 mg/mL in dextrose 5%, sodium chlo-
ride 0.9%, or sterile water for injection stored in polypropylene 
syringes (Becton Dickinson) exhibited a 5 to 8% loss in 8 weeks 
when frozen at −20°C.1486 

Syringes
Famotidine (MSD) 2 mg/mL in dextrose 5%, sodium chloride 
0.9%, or sterile water for injection stored in plastic syringes 
(Becton Dickinson) exhibited no loss in 14 days at 4°C.1487 

Central Venous Catheter
Famotidine (Merck) 2 mg/mL in dextrose 5% was found to be 
compatible with the ARROWg+ard Blue Plus (Arrow Interna-
tional) chlorhexidine-bearing triple-lumen central catheter. 
Essentially complete delivery of the drug was found with little 
or no drug loss occurring. Furthermore, chlorhexidine delivered 
from the catheter remained at trace amounts with no substan-
tial increase due to the delivery of the drug through the cath-
eter.2335 
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Compatibility Information
Solution Compatibility

Famotidine

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% Under 10% loss in 7 days at room temperature 1(10/06) C

Dextrose 5% TRa 200 mg Physically compatible with 6% loss in 15 days at 25°C and no 
loss in 63 days at 5°C

1342 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% MSD 20 mg No loss in 48 hr at 25°C in light or dark and at 5°C 1344 C

Dextrose 5% ABa b ME 200 mg Visually compatible with less than 5% loss in 15 days at 22°C 
both in dark and light

1936 C

Dextrose 10% Under 10% loss in 7 days at room temperature 1(10/06) C

Ringer’s injection, lactated Under 10% loss in 7 days at room temperature 1(10/06) C

Sodium chloride 0.9% Under 10% loss in 7 days at room temperature 1(10/06) C

Sodium chloride 0.9% TRa 200 mg Physically compatible with little or no loss in 15 days at 25°C 
and in 63 days at 5°C

1342 C

Sodium chloride 0.9% MSD 20 mg No loss in 48 hr at 25°C in light or dark and at 5°C 1344 C

Sodium chloride 0.9% ABa b ME 200 mg Visually compatible with less than 5% loss in 15 days at 22°C 
both in dark and light

1936 C

TNA #111, #112c MSD 20 and 50 mg Physically compatible. Little loss and no change in fat particle 
size in 48 hr at 4 and 21°C

1332 C

TNA #114c MSD 20 and 40 mg Physically compatible. No loss and no change in fat particle 
size in 72 hr at 21°C in light

1333 C

TNA #182c MSD 20 mg Visually compatible. No loss in 24 hr at 24°C in light 1576 C

TNA #197 to #200c MSD 20 mg Physically compatible. No loss in 48 hr at 22°C in light 1921 C

TPN #109, #110c MSD 20 and 40 mg Physically compatible with no famotidine loss and little 
change in amino acids in 48 hr at 21°C and in 7 days at 4°C

1331 C

TPN #113c MSD 20 mg Physically compatible. Little loss in 35 days at 4°C in light 1334 C

TPN #115, #116c MSD 16.7 and 33.3 mg No famotidine loss in 7 days at 23 and 4°C 1352 C

TPN #196c MSD 20 mg Physically compatible. No loss in 48 hr at 22°C in light 1921 C

a Tested in PVC containers.

b Tested in polypropylene syringes.

c Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

Additive Compatibility

Famotidine

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Cefazolin sodium FUJ 10 g YAM 200 mg D5W Visually compatible with 10% cefazolin and 5% famoti-
dine loss in 24 hr at 25°C. 9% cefazolin and 5% famoti-
dine loss in 48 hr at 4°C

1763 C

Fat emulsion, intra-
venous

10% MSD 200 mg Little loss in 48 hr at 25°C in light or dark and at 5°C 1344 C

Flumazenil RC 20 mg MSD 80 mg D5Wa Visually compatible. 3% flumazenil loss in 24 hr at 23°C 
in fluorescent light. Famotidine not tested

1710 C

Vancomycin HCl AB 5 g YAM 200 mg D5Wb Visually compatible. 9% vancomycin and 6% famoti-
dine loss in 14 days at 25°C. At 4°C, 4% loss of both 
drugs in 14 days

2111 C

a Tested in PVC containers.

b Tested in methyl-methacrylate-butadiene-styrene plastic containers.

Solution Compatibility (Cont.)
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Y-Site Injection Compatibility (1:1 Mixture)

Famotidine

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium 7 mg/mLa ME 2 mg/mLb Visually compatible for 4 hr at 22°C 1936 C

Allopurinol sodium BW 3 mg/mLb MSD 2 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa ME 2 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Aminophylline LY 2.5 mg/mLb MSD 0.2 mg/mLa Physically compatible for 14 hr 1196 C

Aminophylline 2.5 mg/mLa ME 2 mg/mL Visually compatible for 4 hr at 22°C 1936 C

Amiodarone HCl WY 6 mg/mLa ME 10 mg/mL Visually compatible for 24 hr at 22°C 2352 C

Ampicillin sodium ES 20 mg/mLb MSD 0.2 mg/mLa Physically compatible for 14 hr 1196 C

Ampicillin sodium 20 mg/mLb ME 2 mg/mLb Visually compatible for 4 hr at 22°C 1936 C

Ampicillin sodium–
sulbactam sodium

RR 20 mg/mLb l MSD 0.2 mg/mLa Physically compatible for 14 hr 1196 C

Amsacrine NCI 1 mg/mLa MSD 2 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

Anakinra SYN 4 and 36 mg/mLb 1 mg/mLb Physically compatible with little or no loss of 
either drug in 4 hr at 22°C

2511 C

Anidulafungin VIC 0.5 mg/mLa BV 2 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Atropine sulfate AST 0.1 mg/mLa MSD 0.2 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Azithromycin PF 2 mg/mLb ME 2 mg/mLj Grayish-white microcrystals found 2368 I

Aztreonam SQ 40 mg/mLa ME 2 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa ME 2 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Calcium gluconate LY 0.00465 mEq/mLb MSD 0.2 mg/mLa Physically compatible for 14 hr 1196 C

Cangrelor tetrasodium TMC 1 mg/mLb 2 mg/mLb Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.5 mg/mLb BA 2 mg/mLb Physically compatible with famotidine i.v. 
push over 2 to 5 min

2766 C

Cefazolin sodium LY 20 mg/mLb MSD 0.2 mg/mLa Physically compatible for 14 hr 1196 C

Cefazolin sodium 20 mg/mLa ME 2 mg/mLb Visually compatible for 4 hr at 22°C 1936 C

Cefotaxime sodium HO 20 mg/mLb MSD 0.2 mg/mLa Physically compatible for 14 hr 1196 C

Cefotaxime sodium 20 mg/mLa ME 2 mg/mLb Visually compatible for 4 hr at 22°C 1936 C

Cefotetan disodium STU 20 mg/mLb MSD 0.2 mg/mLa Physically compatible for 14 hr 1196 C

Cefoxitin sodium MSD 20 mg/mLb MSD 0.2 mg/mLa Physically compatible for 14 hr 1196 C

Cefoxitin sodium 20 mg/mLa ME 2 mg/mLb Visually compatible for 4 hr at 22°C 1936 C

Ceftaroline fosamil FOR 2.22 mg/mLa b c ABX 2 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime GL 20 mg/mLb MSD 0.2 mg/mLa Physically compatible for 14 hr 1196 C

Ceftazidime 20 mg/mLa ME 2 mg/mLb Visually compatible for 4 hr at 22°C 1936 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLp q WW 4 mg/mLp Physically compatible for 2 hr 3262 C

Ceftriaxone sodium 20 mg/mLa ME 2 mg/mLb Visually compatible for 4 hr at 22°C 1936 C

Cefuroxime sodium GL 15 mg/mLb MSD 0.2 mg/mLa Physically compatible for 14 hr 1196 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cefuroxime sodium 20 mg/mLa ME 2 mg/mLb Visually compatible for 4 hr at 22°C 1936 C

Chlorpromazine HCl 2 mg/mLa ME 2 mg/mLb Visually compatible for 4 hr at 22°C 1936 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa ME 2 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cladribine ORT 0.015b  and 0.5d  mg/
mL

ME 2 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Dexamethasone sodium 
phosphate

ES 10 mg/mL MSD 0.2 mg/mLa Physically compatible for 14 hr 1196 C

Dexamethasone sodium 
phosphate

1 mg/mLa ME 2 mg/mLb Visually compatible for 4 hr at 22°C 1936 C

Dexmedetomidine HCl AB 4 mcg/mLb ME 2 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Dextran 40 PH 100 mg/mLa MSD 0.2 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Digoxin ES 0.25 mg/mL MSD 0.2 mg/mLa Physically compatible for 14 hr 1196 C

Diphenhydramine HCl 2 mg/mLa ME 2 mg/mLb Visually compatible for 4 hr at 22°C 1936 C

Dobutamine HCl LI 1 mg/mLa MSD 0.2 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Dobutamine HCl 4 mg/mLa ME 2 mg/mLb Visually compatible for 4 hr at 22°C 1936 C

Docetaxel RPR 0.9 mg/mLa ME 2 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Dopamine HCl TR 1.6 mg/mLa MSD 0.2 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Dopamine HCl 1.6 mg/mLa ME 2 mg/mLb Visually compatible for 4 hr at 22°C 1936 C

Doripenem JJ 5 mg/mLa b BED 2 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa ME 2 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Droperidol 0.4 mg/mLa ME 2 mg/mLb Visually compatible for 4 hr at 22°C 1936 C

Enalaprilat MSD 0.05 mg/mLb MSD 0.2 mg/mLa Physically compatible for 24 hr at room 
temperature under fluorescent light

1355 C

Epinephrine HCl ES 4 mcg/mLa MSD 0.2 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Erythromycin lactobi-
onate

ES 2 mg/mLb MSD 0.2 mg/mLa Physically compatible for 14 hr 1196 C

Esmolol HCl DU 10 mg/mLb MSD 0.2 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Etoposide phosphate BR 5 mg/mLa ME 2 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Fenoldopam mesylate AB 80 mcg/mLb ME 2 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Filgrastim AMG 30 mcg/mLa MSD 2 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fluconazole RR 2 mg/mL MSD 10 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Fluconazole 2 mg/mLa ME 2 mg/mLb Visually compatible for 4 hr at 22°C 1936 C

Fludarabine phosphate BX 1 mg/mLa MSD 2 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Folic acid LE 5 mg/mL MSD 0.2 mg/mLa Physically compatible for 14 hr 1196 C

Furosemide ES 10 mg/mL MSD 0.2 mg/mLa Physically compatible for 14 hr 1196 C

Furosemide IMS 0.8 mg/mLa MSD 0.2 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Furosemide 3 mg/mLa ME 2 mg/mLb White precipitate forms immediately 1936 I

Gemcitabine HCl LI 10 mg/mLb ME 2 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)



ASHP INJECTABLE DRUG INFORMATION FAMOTIDINE 655

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Gentamicin sulfate ES 0.8 mg/mLb MSD 0.2 mg/mLa Physically compatible for 14 hr 1196 C

Gentamicin sulfate 5 mg/mLa ME 2 mg/mLb Visually compatible for 4 hr at 22°C 1936 C

Granisetron HCl SKB 0.05 mg/mLa ME 2 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Haloperidol lactate MN 0.5a  and 5 mg/mL MSD 0.267 mg/mLa Visually compatible for 24 hr at 21°C 1523 C

Haloperidol lactate 0.2 mg/mLa ME 2 mg/mLb Visually compatible for 4 hr at 22°C 1936 C

Heparin sodium ES 40 units/mLb MSD 0.2 mg/mLa Physically compatible for 14 hr 1196 C

Heparin sodium TR 50 units/mLa MSD 0.2 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Heparin sodium 40 units/mLa ME 2 mg/mLb Visually compatible for 4 hr at 22°C 1936 C

Hetastarch in lactated 
electrolyte

AB 6% ME 2 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydrocortisone sodium 
succinate

AB 1 mg/mLa MSD 0.2 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Hydrocortisone sodium 
succinate

AB 125 mg/mL MSD 0.2 mg/mLa Physically compatible for 14 hr 1196 C

Hydromorphone HCl 0.5 mg/mLa ME 2 mg/mLb Visually compatible for 4 hr at 22°C 1936 C

Hydroxyzine HCl 4 mg/mLa ME 2 mg/mLb Visually compatible for 4 hr at 22°C 1936 C

Imipenem–cilastatin 
sodium

MSD 10 mg/mLb n MSD 0.2 mg/mLa Physically compatible for 14 hr 1196 C

Imipenem–cilastatin 
sodium

5 mg/mLb n ME 2 mg/mLb Visually compatible for 4 hr at 22°C 1936 C

Insulin, regular LI 0.03 unit/mLa MSD 0.2 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Isavuconazonium sulfate ASP 1.5 mg/mLp WW 4 mg/mLp Physically compatible for 2 hr 3263 C

Isoproterenol HCl ES 0.004 mg/mLa MSD 0.2 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Labetalol HCl SC 1 mg/mLa MSD 0.2 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Letermovir ME a a Physically compatible 3398 C

Lidocaine HCl LY 1 mg/mLa MSD 0.2 mg/mLa Physically compatible for 14 hr 1196 C

Lidocaine HCl TR 4 mg/mLa MSD 0.2 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Linezolid PHU 2 mg/mL ME 2 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Lorazepam 0.1 mg/mLa ME 2 mg/mLb Visually compatible for 4 hr at 22°C 1936 C

Magnesium sulfate SO 100 mg/mLb MSD 0.2 mg/mLa Physically compatible for 14 hr 1196 C

Magnesium sulfate 100 mg/mLa ME 2 mg/mLb Visually compatible for 4 hr at 22°C 1936 C

Melphalan HCl BW 0.1 mg/mLb MSD 2 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl AB 10 mg/mL MSD 0.2 mg/mLa Physically compatible for 4 hr at 25°C 1397 C

Meperidine HCl 4 mg/mLa ME 2 mg/mLb Visually compatible for 4 hr at 22°C 1936 C

Meropenem–vabor-
bactam

TMC 8 mg/mLb o FRK 4 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Methylprednisolone 
sodium succinate

QU 40 mg/mL MSD 0.2 mg/mLa Physically compatible for 14 hr 1196 C

Methylprednisolone 
sodium succinate

AB 1 mg/mLa MSD 0.2 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Methylprednisolone 
sodium succinate

5 mg/mLa ME 2 mg/mLb Visually compatible for 4 hr at 22°C 1936 C

Metoclopramide HCl RB 5 mg/mL MSD 0.2 mg/mLa Physically compatible for 14 hr 1196 C

Metoclopramide HCl 5 mg/mL ME 2 mg/mLb Visually compatible for 4 hr at 22°C 1936 C

Midazolam HCl RC 0.15 mg/mLa MSD 0.2 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Midazolam HCl 1.5 mg/mLa ME 2 mg/mLb Visually compatible for 4 hr at 22°C 1936 C

Morphine sulfate ES 0.2 mg/mLa MSD 0.2 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Morphine sulfate AB 1 mg/mL MSD 0.2 mg/mLa Physically compatible for 4 hr at 25°C 1397 C

Morphine sulfate 1 mg/mLa ME 2 mg/mLb Visually compatible for 4 hr at 22°C 1936 C

Nafcillin sodium WY 15 mg/mLb MSD 0.2 mg/mLa Physically compatible for 14 hr 1196 C

Nicardipine HCl DCC 0.1 mg/mLa MSD 0.2 mg/mLa Visually compatible for 24 hr at room 
temperature

235 C

Nitroglycerin PD 85 mcg/mLb MSD 0.2 mg/mLa Physically compatible for 14 hr 1196 C

Nitroglycerin IMS 0.8 mg/mLa MSD 0.2 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Norepinephrine bitartrate WI 0.004 mg/mLa MSD 0.2 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Ondansetron HCl GL 1 mg/mLb MSD 2 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Oritavancin diphosphate TAR 0.8, 1.2, and 2 mg/mLa BED 0.2 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Oxacillin sodium BE 20 mg/mLb MSD 0.2 mg/mLa Physically compatible for 14 hr 1196 C

Oxaliplatin SS 0.5 mg/mLa ESL 2 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Paclitaxel NCI 1.2 mg/mLa MSD 2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Palonosetron HCl MGI 50 mcg/mL BED 2 mg/mLa Physically compatible and no loss of either 
drug in 4 hr at room temperature

2771 C

Pemetrexed disodium LI 20 mg/mLb ESL 2 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Phenylephrine HCl WI 0.02 mg/mLa MSD 0.2 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Phenytoin sodium PD 50 mg/mL MSD 0.2 mg/mLa Physically compatible for 14 hr 1196 C

Phytonadione MSD 2 mg/mL MSD 0.2 mg/mLa Physically compatible for 14 hr 1196 C

Piperacillin sodium–tazo-
bactam sodium

LEk 40 mg/mLa m MSD 2 mg/mLa Particles form immediately 1688 I

Plazomicin sulfate ACH 24 mg/mLp FRK 4 mg/mLp Physically compatible for 1 hr at 20 to 25°C 3432 C

Posaconazole ME 18 mg/mL 4 mg/mLp Physically compatible 2911, 2912 C

Potassium chloride AB 0.04 mEq/mLa MSD 0.2 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Potassium chloride 0.1 mEq/mLa ME 2 mg/mLb Visually compatible for 4 hr at 22°C 1936 C

Potassium phosphates LY 0.03 mmol/mLb MSD 0.2 mg/mLa Physically compatible for 14 hr 1196 C

Procainamide HCl ASC 5 mg/mLa MSD 0.2 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Propofol ZENr 10 mg/mL ME 2 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Remifentanil HCl GW 0.025 and 0.25 mg/mLb MSD 2 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb MSD 2 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Sodium bicarbonate AB 1 mEq/mL MSD 0.2 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Sodium nitroprusside ES 0.2 mg/mLa MSD 0.2 mg/mLa Physically compatible for 4 hr at 25°C 
protected from light

1188 C

Tedizolid phosphate CUB 0.8 mg/mLb WW 4 mg/mLb Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLa b c BED 2 mg/mLa b c Physically compatible for 2 hr 2830 C

Teniposide BR 0.1 mg/mLa MSD 2 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Theophylline TR 1.6 mg/mLa MSD 0.2 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Thiamine HCl ES 100 mg/mL MSD 0.2 mg/mLa Physically compatible for 14 hr 1196 C

Thiotepa IMMg 1 mg/mLa ME 2 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Tirofiban HCl ME 0.05 mg/mLb ME 2 and 4 mg/mLa Physically compatible. Little loss of either 
drug in 4 hr at room temperature

2250 C

Tirofiban HCl ME 0.05 mg/mLa ME 2 and 4 mg/mLb Physically compatible. Little loss of either 
drug in 4 hr at room temperature

2250 C

TNA #218 to #226h ME 2 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TPN #212 to #215h ME 2 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Verapamil HCl KN 0.1 mg/mLa MSD 0.2 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Vinorelbine tartrate BW 1 mg/mLb MSD 2 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in Ringer’s injection, lactated.

d Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

e Form not specified.

f  Tested in dextrose 5% with sodium bicarbonate 0.05 mEq/mL.

g Lyophilized formulation tested.

h Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

i Diluent not specified.

j Injected via Y-site into an administration set running azithromycin.

k Test performed using the formulation WITHOUT edetate disodium.

l Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

m Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

n Not specified whether concentration refers to single component or combined components.

o Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

p Tested in both dextrose 5% and sodium chloride 0.9%.

q Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

r Test performed using the formulation WITH edetate disodium.

Selected Revisions June 1, 2019. © Copyright, October 1990. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Fat Emulsion, Intravenous
AHFS 40:20

Products
The compositions and characteristics of fat emulsion, intrave-
nous, products are listed in Table 1.

In addition, fat emulsion, intravenous (as Intralipid 20%), is 
available as one component of 3-chamber bag products that 
also contain amino acids with electrolytes and dextrose in a 
fixed volume and concentration (i.e., Kabiven and Perikabiven, 
both by Fresenius Kabi).3264 3265  The specific product labeling 
should be consulted for additional details on the formulation, 
administration, and stability of these products.3264 3265

pH
The pH of fat emulsion, intravenous, products is adjusted with 
sodium hydroxide to a pH ranging from 6 to 8.93251 3252 3253 3254  
or 9.3255 3444 

Osmolality
The osmolality of Intralipid 30% is approximately 310  
mOsm/kg.3253 

The osmolality of Omegaven 10% is approximately 342 
mOsm/kg.3444 

The osmolality of Intralipid 20% is approximately 350 
mOsm/kg.3251 3252 

The osmolality of Smoflipid 20% is approximately 380 
mOsm/kg.3255 

The osmolality of Nutrilipid 20% is 390 mOsm/kg.3254 

Osmolarity
The osmolarity of Intralipid 30% is 200 mOsm/L.3253 

The osmolarity of Intralipid 20% is 260 mOsm/L.3251 3252 

The osmolarity of Smoflipid 20% is 270 mOsm/L.3255 

The osmolarity of Omegaven 10% is 273 mOsm/L.3444 

The osmolarity of Nutrilipid 20% is 290 mOsm/L.3257 

Phosphate Content
The phosphate content of Smoflipid 20% and Omegaven 10% is 
15 mmol/L.3255 3444 

Aluminum Content
Fat emulsion, intravenous, products contain no more than 25 
mcg of aluminum per L.3251 3252 3253 3254 3255 3444 

Trade Name(s)
Intralipid, Nutrilipid, Omegaven, Smoflipid

Administration
Fat emulsion, intravenous 10 and 20%, may be administered 
alone by intravenous infusion via a peripheral or central vein.3251 
3254 3255 3444  Fat emulsion, intravenous, also may be administered  

by intravenous infusion in total nutrient admixtures (TNA, 
“3-in-1”) in combination with amino acids, dextrose, and other 
nutrients; however, selection of the peripheral or central venous 
route depends upon the osmolarity of the final infusate.3251 3252 
3253 3254 3255 3444  Some manufacturers state that solutions with an 
osmolarity of 900 mOsm/L or more must be infused through a 
central vein.3255 3444 

Fat emulsion, intravenous, in pharmacy bulk packages is used 
as a component in parenteral nutrition admixtures; fat emul-
sion, intravenous, in pharmacy bulk packages is not intended for 
direct intravenous administration.3252 3253 3254 

The specific product labeling should be consulted for addi-
tional details on initial infusion rates, titration, and maximum 
infusion rates in various populations.3251 3252 3253 3254 3255 3444 

Stability
Fat emulsion, intravenous, products may be stored in the intact 
containers at controlled room temperature3255  or at tempera-
tures of 25°C or less; the specific manufacturer’s instructions 
should be consulted.3251 3252 3253 3254 3444  The emulsions should 
be protected from freezing; any product that has been frozen 
should be discarded.3251 3252 3253 3254 3255 3444  Excessive heat also 
should be avoided.3255 3444 

In general, admixtures containing fat emulsion, intrave-
nous, should be used immediately after preparation, but may 
be stored for up to 24 hours under refrigeration at 2 to 8°C; 
admixtures should be infused within 24 hours after removal 
from such storage at 2 to 8°C.3251 3252 3253 3254 3255 3444  The 
specific product labeling should be consulted for additional 
details on stability of admixtures. If pharmacy bulk packages 
of fat emulsion, intravenous, are used to prepare such admix-
tures, the contents of the pharmacy bulk package should 
be transferred to a suitable admixture container as soon as 
possible within 4 hours after the bulk package closure has been  
penetrated.3252 3253 3254 

Excessive acidity (e.g., pH less than 5) and inappropriate elec-
trolyte content are the primary destabilizers of emulsions.3251 
3252 3253 3254 3255 3444  A 2-year study of Intralipid 10% found an 
increase in free fatty acids and a decrease in pH on storage. 
Gross particles formed and toxicity to rabbits increased with 
time. These changes were greatest during storage at 40°C but 
were measurable at 20 and even 4°C. The toxicity of the emul-
sions to rabbits could be correlated to the extent of free fatty 
acid formation in the emulsions. The formation of free fatty 
acids, with a consequent lowering of pH, is the major route of 
degradation of fat emulsions. The rate of degradation is mini-
mized at pH 6 to 7.889 

The container-closure system is important for long-term 
stability. Plastic containers are generally permeable to oxygen, 
which can readily oxidize the lipid emulsions, so glass bottles 

DOI: 10.37573/9781585286850.161
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have been used. Furthermore, the stoppers must not be perme-
able to oxygen and must not soften on contact with the emul-
sions. Teflon-coated stoppers have been recommended. Finally, 
the emulsions are packed under an atmosphere of nitrogen.889 
3420 3421 3422  More recently, specifically designed lipid-compat-
ible plastic (e.g., polypropylene) containers made of multilay-
ered film have been used.3251 3252 3253 

The long-term room temperature stability of the emulsions 
is lost when the intact containers are entered. The integrity of 

the nitrogen layer in the sealed container is essential for room 
temperature stability. Exposure of Intralipid 10% to the atmo-
sphere has resulted in gradual changes in the emulsion system. 
No changes in the particle size distribution occurred during the 
first 36 hours of room temperature storage. After 48 hours at 
room temperature, globule coalescence was noticeable. By 72 
hours, the changes had become significant; however, the visual 
appearance after 72 hours was unchanged. Long-term storage 
for 15 months at room temperature resulted in formation of a 

a Not for direct infusion. 
b Must be combined with dextrose and amino acid solutions such that the final concentration of fat in the total nutrient admixture (TNA) does not exceed 20%.

Table 1. Composition and characteristics of several fat emulsion, intravenous, products

Component or Characteristic
Intralipid 20% 
(Baxter)3251 3252 

Intralipid 30% 
(Baxter)3253 

Nutrilipid 20% (B. 
Braun)3254 

Smoflipid 20% (Fresenius 
Kabi)3255 3258 

Omegaven 10% (Frese-
nius Kabi)3444 

Soybean oil 20% 30% 20% 6% -

Medium chain triglycerides - - - 6% -

Olive oil - - - 5% -

Fish oil - - - 3% 10%

Linoleic acid 44–62% 44–62% 48–58% 14–25% 1.5%

Oleic acid 19–30% 19–30% 17–30% 23–35% 4–11%

Palmitic acid 7–14% 7–14% 9–13% 7–12% 4–12%

Linolenic acid 4–11% 4–11% 4–11% 1.5–3.5% 1.1%

Palmitoleic acid - - - - 4–10%

Stearic acid 1.4–5.5% 1.4–5.5% 2.5–5% 1.5–4% -

Caprylic acid - - - 13–24% -

Capric acid - - - 5–15% -

Eicosapentaenoic acid (EPA) - - - 1–3.5% 13–26%

Docosahexaenoic acid (DHA) - - - 1–3.5% 14–27%

Myristic acid - - - - 2–7%

Arachidonic acid - - - - 0.2–2%

Egg yolk phospholipids 1.2% 1.2% 1.2% 1.2% 1.2%

Glycerin 2.25% 1.7% 2.5% 2.5% 2.5%

Sodium oleate - - 0.03% 0.3% 0.03%

dl-α-Tocopherol - - - 0.0163–0.0225% 0.015–0.03%

Water for injection qs qs qs qs qs

           

Fat particle diameter (μm) 0.5 0.5 0.26 ≤0.5 -

Caloric value (kcal/mL) 2 3 2 2 1.12

Available as 100-, 250-, and 
500-mL and 1000-mL 
(pharmacy bulk pack-
agea ) bags

500-mL (pharmacy 
bulk packagea b ) 
bags

250-, 350-, and 
500-mL and 
1000-mL (phar-
macy bulk pack-
agea ) bags

100-, 250-, and 500-mL 
bags

50- and 100-mL 
bottles
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nonhomogeneous cream layer with oil globules on top.656 657  If 
the pH of the emulsion is optimal and the emulsion is stored 
under nitrogen and not exposed to direct sunlight, oxidative 
degradation is not likely to be significant.889 

The manufacturers state that partially used containers should 
be discarded3254 3255 3444  and that no container should be used if 
the emulsion appears to be oiling out.3251 3252 3253 3255 3444 

Fat emulsion, intravenous, has been shown to support the 
growth of various microbes, including both bacterial and fungal 
species. No visual changes occurred in the emulsions to suggest 
contamination.1102 1103 1104 1216  The potential for microbiological 
growth should be considered when assigning expiration periods.

The 3-in-1 parenteral nutrition solutions that have a lower pH 
and higher osmolality due to the presence of amino acids and 
dextrose reportedly do not support microbial growth as well as 
fat emulsion alone;1216  however, this risk still exists and the use 
of strict aseptic technique in the preparation of such admixtures 
is essential.3251 3252 3253 3254 3255 3444 

See Additional Compatibility Information for other informa-
tion on stability of fat emulsion, intravenous, including stability 
of multicomponent (3-in-1) admixtures.

Freezing Emulsions
Freezing may cause physical damage. The emulsions may 
become coarse and coalesce, and they can undergo irreversible 
phase separation.559 

The emulsions should not be frozen.3251 3252 3253 3254 3255 3444  If 
accidental freezing occurs, the products should be discarded.3251 
3252 3253 3254 3255 3444 

Syringes
The physical stability of fat emulsion, intravenous (ClinOleic 
20%, Baxter; Intralipid 20%, Fresenius Kabi; Lipofundin MCT/
LCT, Braun; Omegaven 10%, Fresenius Kabi; Smoflipid, Frese-
nius Kabi) packaged as 20 mL in 20-mL polypropylene syringe 
(Becton Dickinson) was evaluated at 4°C, 25°C with 60% rela-
tive humidity, and 40°C with 75% relatively humidity.3457 3458  
Visual and microscopic observations, pH analysis, measure-
ment of oil droplet size (via laser diffraction and photon correla-
tion spectroscopy methods), and zeta potential analysis were 
performed.3457  The author concluded that the emulsions were 
physically stable for 30 days at 4 and 25°C and for 21 days at 
40°C.3457 

Plasticizer Leaching
Diethylhexyl phthalate (DEHP)-containing devices (e.g., 
containers, administration sets, lines) should not be used for the 
administration of fat emulsion, intravenous.3251 3252 3253 3254 3255 
3259 3444  Fat emulsion extracts DEHP plasticizer from polyvinyl 

chloride (PVC) equipment.3251 3252 3253  The amount of plasticizer 
leached from PVC sets by fat emulsion is directly related to the 
length of administration time and inversely related to the flow 
rate; these two factors influence the amount of contact time 
between the fat emulsion and the PVC tubing. Longer admin-
istration times and slower administration rates increase the 
amount of leached plasticizer. Non-PVC plastic containers, such 
as an ethylene vinyl acetate (EVA) bag, may be used to avoid 
plasticizer exposure.658 661 673 893 1105 

Storage of Intralipid 10 and 20% for 24 hours in PVC sets 
resulted in phthalate contents of 64 to 70 mcg/mL at 5°C and 
144 to 160 mcg/mL at ambient temperature. When the fat 
emulsions were simply infused through PVC sets, phthalate 
content dropped to 3.6 to 8.5 mcg/mL. A patient being admin-
istered 500 mL of fat emulsion per day would receive about 1.5 
to 2.75 mg of phthalate per day. Negligible levels of phthalate 
were delivered from a parenteral nutrition admixture containing 
fat emulsion.1264 

A parenteral nutrition solution containing an amino acid 
solution, dextrose, and electrolytes in a PVC bag did not leach 
measurable quantities of DEHP plasticizer during 21 days of 
storage at 4 and 25°C. However, addition of fat emulsion 10 or 
20% to the formula caused detectable leaching of DEHP from 
the PVC containers stored for 48 hours. Higher DEHP levels 
were found in the 25°C samples than in the 4°C samples. The 
authors recommended limiting the use of lipid-containing paren-
teral nutrition admixtures to 24 to 36 hours. Use of non-PVC 
containers and tubing is another option.1430 

Total nutrient admixtures with fat emulsion concentrations 
ranging from 1 to 3.85% were found to leach DEHP plasticizer 
even though they were packaged in EVA bags. The bags had PVC 
sites in their composition, which contributed the DEHP. Use 
of PVC administration sets added additional DEHP. Leached 
DEHP ranged from about 200 mcg to 2 mg during simulated 
infusions conducted immediately after preparation. The authors 
concluded that children who are treated regularly with TNA are 
exposed to significant amounts of DEHP.2588 

Filtration
A 1.2-μm inline filter should be used in the administration of 
fat emulsion, intravenous, when used alone and when admin-
istered as a component of a 3-in-1 admixture (TNA), to reduce 
the potential for patient harm due to particulates, microprecipi-
tates, and air emboli.3251 3252 3253 3254 3255 3259 3260 3444 

Only a 1.2-μm filter should be used; filters with a pore size 
smaller than 1.2-μm must not be used with lipid emulsions.3251 
3252 3253  The particle size of the fat emulsion products may exceed 
the porosity of some inline filters, and such small porosity filters 
should not be used with fat emulsion products.658 1106 
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Compatibility Information
Solution Compatibility

Fat emulsion, intravenous

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Amino acids 8.5% MG VT 10% Mixed in equal parts. Physically compatible for 48 hr at 4°C and room  
temperature

32 C

Amino acids 8.5% MG CU 10% Mixed in equal parts. Physically compatible for 72 hr at room temperature 656 C

Amino acids 8.5% TR CU 10% Mixed in equal parts. Physically compatible for 72 hr at room temperature 656 C

Amino acids 7% AB CU 10% Mixed in equal parts. Physically compatible for 72 hr at room temperature 656 C

Amino acids 10% VT 10% Mixed in equal parts. Changes in 20 min. Coalescence and creaming in 8 hr at 8 
and 25°C

825 I

Dextrose 5% in Ringer’s 
injection, lactated

CU VT 10% Mixed in equal parts. Physically compatible for 48 hr at 4°C and room temperature 32 C

Dextrose 10% MG CU Mixed in equal parts. Increased globule association in 8 hr at room temperature, 
considered significant at 48 hr. Formation of a top cream layer by 72 hr

656 I

Dextrose 25% MG CU 10% Mixed in equal parts. Increased globule association in 8 hr, progressing to globule 
coalescence at 48 hr at room temperature. Formation of a top cream layer by 72 hr

656 I

Dextrose 50% VT 10% Mixed in equal parts. Physically compatible for 48 hr at 4°C and room temperature 32 C

Dextrose 50% AB VT 10% Mixed in equal parts. Physically compatible for 24 hr at 8 and 25°C 825 C

Ringer’s injection, lactated CU VT 10% Mixed in equal parts. Physically compatible for 48 hr at 4°C and room temperature 32 C

Sodium chloride 0.9% CU VT 10% Mixed in equal parts. Physically compatible for 48 hr at 4°C and room temperature 32 C

Additive Compatibility

Fat emulsion, intravenous

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Aminophylline ES 1 g VT 10% Physically compatible for 48 hr at 4°C and 
room temperature

32 C

Aminophylline DB 500 mg VT 10% Lipid coalescence in 24 hr at 25 and 8°C 825 I

Amphotericin B APC, PHT 0.6 g CL 10 and 
20%

Precipitate forms immediately but is 
concealed by opaque emulsion

1808 I

Amphotericin B 90 mg 20% Yellow precipitate forms in 2 hr. Cumula-
tive delivery of only 56% of total amphoter-
icin B dose

1872 I

Amphotericin B APC 10, 50, 100, and 500 
mg, 1 and 5 g

CL 20% Emulsion separation occurred rapidly, with 
visible creaming within 4 hr at 27 and 8°C

1987 I

Amphotericin B SQ 500 mg, 1 and 2 g KA 20% Precipitated amphotericin noted on bottom 
of containers within 4 hr

1988 I

Amphotericin B BMS 50 and 500 mg CLa 20% Fat emulsion separates into two phases 
within 8 hr. Little loss protected from or 
exposed to fluorescent light in 24 hr at 24°C

2093 I

Amphotericin B KP 1 and 3 g BMS 20% Precipitate forms immediately 2518 I

Amphotericin B KP 150 mg, 300 mg, 1.5 g BMS 20% D5Wb Precipitate forms immediately 2518 I

Ampicillin sodium 20 g 10% 15% ampicillin loss in 24 hr at 23°C 37 I
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Ampicillin sodium BE 2 g VT 10% Lipid coalescence in 24 hr at 25 and 8°C 825 I

Ascorbic acid VI 1 g VT 10% Physically compatible for 48 hr at 4°C and 
room temperature

32 C

Ascorbic acid DB 500 mg VT 10% Lipid coalescence in 24 hr at 25 and 8°C 825 I

Calcium chloride 1 g CU 10% Immediate flocculation with visually apparent 
layer in 2 hr at room temperature

656 I

Calcium chloride 500 mg CU 10% Flocculation within 4 hr at room temperature 656 I

Calcium chloride DB 1 g VT 10% Coalescence and creaming in 8 hr at 8 and 
25°C

825 I

Calcium chloride 10 and 20 mEq KV 10% Immediate flocculation, aggregation, and 
creaming

1018 I

Calcium gluconate PR 2 g CU 10% Produced cracked emulsion 32 I

Calcium gluconate 7.2 and 9.6 mEq KV 10% Immediate flocculation, aggregation, and 
creaming

1018 I

Chloramphenicol 
sodium succinate

PD 2 g VT 10% Physically compatible for 48 hr at 4°C and 
room temperature

32 C

Chloramphenicol 
sodium succinate

PD 2 g VT 10% Physically compatible for 24 hr at 8 and 25°C 825 C

Cloxacillin sodium 10 g 10% Aggregation of oil droplets 37 I

Cyclosporine SZ 400 mg AB 10% No cyclosporine loss in 72 hr at 21°C 1616 C

Cyclosporine SZ 500 mg and 2 g KA 10 and 
20%

Physically compatible with no cyclosporine 
loss in 48 hr at 24°C under fluorescent light

1625 C

Diphenhydramine 
HCl

PD 200 mg VT 10% Physically compatible for 48 hr at 4°C and 
room temperature

32 C

Famotidine MSD 20 mg 10% Little or no famotidine loss in 48 hr at 25°C in 
light or dark and at 5°C

1344 C

Folic acid USP 20 and 0.2 mg KV 10% Physically compatible for 2 weeks at 4°C and 
room temperature in the dark but erratic 
assays

895 ?

Fusidate sodium LEO 1 g 10% Physically incompatible 1800 I

Gentamicin sulfate RS 160 mg VT 10% Lipid coalescence in 24 hr at 8 and 25°C 825 I

Hydrocortisone 
sodium succinate

GL 200 mg VT 10% Physically compatible for 24 hr at 8 and 25°C 825 C

Multivitamins USV 4 mL VT 10% Physically compatible for 48 hr at 4°C and 
room temperature

32 C

Multivitamins KA KA 10% Physically compatible for 24 hr at 26°C. Little 
loss of most vitamins; up to 52% ascorbate 
loss

2050 C

Octreotide acetate SZ 1.5 mg KV 10% Octreotide content unstable 1373 I

Phenytoin sodium PD 1 g VT 10% Phenytoin crystal precipitation 32 I

Potassium chloride 100 mEq VT 10% Physically compatible for 48 hr at 4°C and 
room temperature

32 C

Potassium chloride 100 mEq CU 10% No change in 24 hr at room temperature, but 
lipid coalescence in 48 hr

656 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Potassium chloride 200 mEq CU 10% Coalescence with surface creaming in 4 hr at 
room temperature. Oil globules on surface 
at 48 hr

656 I

Potassium chloride DB 4 g VT 10% Lipid coalescence in 24 hr at 8 and 25°C 825 I

Ranitidine HCl GL 50 and 100 mg KV 10% Physically compatible. 4% or less ranitidine 
loss in 48 hr at 25°C in light or dark

1360 C

Sodium bicar-
bonate

BR 7.5 g VT 10% Physically compatible for 48 hr at 4°C and 
room temperature

32 C

Sodium bicar-
bonate

3.4 g VT 10% Lipid coalescence in 24 hr at 8 and 25°C 825 I

Sodium chloride 100 mEq CU 10% No change for 24 hr at room temperature, 
but lipid coalescence in 48 hr

656 C

Sodium chloride 200 mEq CU 10% Lipid coalescence with surface creaming in 
4 hr at room temperature. Oil globules on 
surface at 48 hr

656 I

a Tested in glass containers.

b Diluted in dextrose 5% before adding to the fat emulsion.

Y-Site Injection Compatibility (1:1 Mixture)

Fat emulsion, intravenous

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium GW 7 mg/mLa TNA #218 to #226c White precipitate forms immediately 2215 I

Albumin human 20% 20% Immediate emulsion destabilization 2267 I

Amikacin sulfate BR 250 mg/mL TNA #97 to #104c Broken fat emulsion with floating oil 1324 I

Amikacin sulfate AB 5 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Aminophylline AB 2.5 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Amphotericin B PH 0.6 mg/mLa TNA #218 to #226c Yellow precipitate forms immediately 2215 I

Ampicillin sodium BR 40 mg/mLb TNA #73c l Visually compatible for 4 hr at 25°C 1008 C

Ampicillin sodium SKB 20 mg/mLb TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Ampicillin sodium–sulbactam 
sodium

PF 20 mg/mLb h TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Ampicillin sodium–sulbactam 
sodium

PF 15 mg/mLa g i OTS 20%f No change in particle size ≥1.3 μm observed in 
24 hr at 25°C in the dark

3452 C

Aztreonam SQ 40 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Bumetanide RC, BV 0.04 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Buprenorphine HCl RKC 0.04 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Butorphanol tartrate APC 0.04 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Calcium gluconate AB 40 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Carboplatin BMS 5 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Cefazolin sodium SKF 20 mg/mLa TNA #73c l Visually compatible for 4 hr at 25°C 1008 C

Cefazolin sodium SKB 20 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cefotaxime sodium HO 20 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Cefotetan disodium ZEN 20 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Cefoxitin sodium MSD 20 mg/mLa TNA #73c l Visually compatible for 4 hr at 25°C 1008 C

Cefoxitin sodium ME 20 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Ceftazidime SKBd 40 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Ceftriaxone sodium RC 20 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Cefuroxime sodium GL 30 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Chlorpromazine HCl SCN 2 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Ciprofloxacin BAY 1 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Ciprofloxacin BAY 2 mg/mLg OTS 20%f Coarsening of particle diameter observed 
immediately after preparation

3452 I

Cisplatin BMS 1 mg/mL TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Clindamycin phosphate UP 12 mg/mLa TNA #73c l Visually compatible for 4 hr at 25°C 1008 C

Clindamycin phosphate AST 10 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 2°C 2215 C

Clindamycin phosphate PF 5.77 mg/mLa g OTS 20%f No change in particle size ≥1.3 μm observed in 
24 hr at 25°C in the dark

3452 C

Cyclophosphamide MJ 10 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Cyclosporine SZ 5 mg/mLa TNA #220, #223c Small amount of precipitate forms immediately 2215 I

Cyclosporine SZ 5 mg/mLa TNA #218, #219, 
#221, #222, #224 to 
#226c 

Visually compatible for 4 hr at 23°C 2215 C

Cytarabine BED 50 mg/mL TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Dexamethasone sodium 
phosphate

FUJ, ES 1 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Digoxin BW 12.5 mcg/mLm TNA #73c Visually compatible for 4 hr 1009 C

Digoxin ES, WY 0.25 mg/mL TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Diphenhydramine HCl PD 2 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Diphenhydramine HCl SCN 50 mg/mL TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Dobutamine HCl AST 4 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Dopamine HCl AB 1.6 mg/mLm TNA #73c Visually compatible for 4 hr 1009 C

Dopamine HCl AB 3.2 mg/mLa TNA #222, #223c Precipitate forms immediately 2215 I

Dopamine HCl AB 3.2 mg/mLa TNA #218 to #221, 
#224 to #226c 

Visually compatible for 4 hr at 23°C 2215 C

Doxorubicin HCl PH, GEN 2 mg/mL TNA #218 to #226c Damage to emulsion occurs immediately with 
free oil formation possible

2215 I

Doxycycline hyclate FUJ 1 mg/mLa TNA #218 to #226c Damage to emulsion occurs immediately with 
free oil formation possible

2215 I

Droperidol AB 0.4 mg/mLa TNA #218 to #226c Damage to emulsion occurs in 1 to 4 hr with 
free oil formation possible

2215 I

Enalaprilat ME 0.1 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Erythromycin lactobionate AB 20 mg/mLb TNA #73c l Visually compatible for 4 hr at 25°C 1008 C

Famotidine ME 2 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Fentanyl citrate AB 0.0125a  and 
0.05 mg/mL

TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Fluconazole PF 2 mg/mL TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Fluconazole PF 1 mg/mLg OTS 20%f Fine particles increased after preparation and 
continued to increase over time

3452 I

Fluorouracil PH 16 mg/mLa TNA #220, #223c Small amount of white precipitate forms imme-
diately

2215 I

Fluorouracil PH 16 mg/mLa TNA #218, #219, 
#221, #222, #224 to 
#226c 

Visually compatible for 4 hr at 23°C 2215 C

Furosemide ES 3.3 mg/mLm TNA #73c Visually compatible for 4 hr 1009 C

Furosemide AB 3 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Ganciclovir sodium RC 20 mg/mLa TNA #218 to #226c White precipitate forms immediately 2215 I

Gentamicin sulfate SC 1.6 mg/mLa TNA #73c l Visually compatible for 4 hr at 25°C 1008 C

Gentamicin sulfate ES 40 mg/mL TNA #97 to #104c Physically compatible and gentamicin content 
retained for 6 hr at 21°C

1324 C

Gentamicin sulfate AB, FUJ 5 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Gentamicin sulfate MSD 0.4 mg/mLa g OTS 20%f Coarsening of particle diameter observed 
immediately after preparation

3452 I

Granisetron HCl SKB 0.05 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Haloperidol lactate MN 0.2 mg/mLa TNA #218 to #226c Damage to emulsion occurs immediately with 
free oil formation possible

2215 I

Heparin sodium AB 100 units/mL TNA #218 to #226c Damage to emulsion occurs immediately with 
free oil formation possible

2215 I

Hydrocortisone sodium 
succinate

AB 1 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Hydromorphone HCl ES 0.5 mg/mLa TNA #219, #222, 
#224 to #226c 

Damage to emulsion occurs immediately with 
free oil formation possible

2215 I

Hydromorphone HCl ES 0.5 mg/mLa TNA #218, #220, 
#221, #223c 

Visually compatible for 4 hr at 23°C 2215 C

Hydroxyzine HCl ES 2 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Ibuprofen lysinate OVA 10 mg/mL BA 10% Could not be evaluated because of initial milky 
white opaque appearance and high turbidity

3541 ?

Ibuprofen lysinate 1.25, 2.5, and 
5 mg/mLb 

20% Physically compatible 3546 C

Ifosfamide MJ 25 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Imipenem–cilastatin sodium ME 10 mg/mLb i TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Imipenem–cilastatin sodium MSD 5 mg/mLa g i OTS 20%f No change in particle size ≥1.3 μm observed in 
24 hr at 25°C in the dark

3452 C

Insulin, regular NOV 1 unit/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Isoproterenol HCl BR 4 mcg/mLm TNA #73c Visually compatible for 4 hr 1009 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Leucovorin calcium IMM 2 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Lidocaine HCl ES 4 mg/mLm TNA #73c Visually compatible for 4 hr 1009 C

Lorazepam WY 0.1 mg/mLa TNA #218 to #226c Damage to emulsion occurs in 1 hr 2215 I

Magnesium sulfate AB 100 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Mannitol BA 15% TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Meperidine HCl AST 4 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Meropenem ZEN 20 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Mesna MJ 10 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Methotrexate sodium IMM 15 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Methyldopate HCl MSD 5 mg/mLa TNA #73c Cracked the lipid emulsion 1009 I

Methyldopate HCl MSD 5 mg/mLb TNA #73c Visually compatible for 4 hr 1009 C

Methylprednisolone sodium 
succinate

AB 5 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Metoclopramide HCl AB 5 mg/mL TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Metronidazole AB 5 mg/mL TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Metronidazole PF 5 mg/mLg OTS 20%f Fine particles increased after preparation and 
continued to increase over time

3452 I

Micafungin sodium ASP 0.25 mg/mLa g OTS 20%f No change in particle size ≥1.3 μm observed in 
24 hr at 25°C in the dark

3452 C

Midazolam HCl RC 2 mg/mLa TNA #218 to #226c Damage to emulsion occurs immediately with 
free oil formation possible

2215 I

Minocycline HCl PF 1 mg/mLa g OTS 20%f Coarsening of particle diameter observed 
immediately after preparation

3452 I

Mitoxantrone HCl IMM 0.5 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Morphine sulfate ES 1 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Morphine sulfate ES 15 mg/mL TNA #218 to #226c Damage to emulsion occurs immediately with 
free oil formation possible

2215 I

Nafcillin sodium BE, APC 20 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Nalbuphine HCl AB, AST 10 mg/mL TNA #218 to #226c Damage to emulsion occurs immediately with 
free oil formation possible

2215 I

Nitroglycerin DU 0.4 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Norepinephrine bitartrate BN 8 mcg/mLm TNA #73c Visually compatible for 4 hr 1009 C

Octreotide acetate SZ 0.01 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Ondansetron HCl CER 1 mg/mLa TNA #218 to #226c Damage to emulsion occurs immediately with 
free oil formation possible

2215 I

Oxacillin sodium BE 20 mg/mLa TNA #73c l Visually compatible for 4 hr at 25°C 1008 C

Paclitaxel MJ 1.2 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Penicillin G potassium SQ 40,000 units/
mLa 

TNA #73c l Visually compatible for 4 hr at 25°C 1008 C

Pentobarbital sodium AB 5 mg/mLa TNA #218 to #226c Damage to emulsion occurs immediately with 
free oil formation possible

2215 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Phenobarbital sodium WY 5 mg/mLa TNA #218 to #226c Damage to emulsion occurs immediately with 
free oil formation possible

2215 I

Piperacillin sodium–tazo-
bactam sodium

LEe 40 mg/mLa k TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Potassium chloride AB 0.1 mEq/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Potassium phosphates AB 3 mmol/mL TNA #218 to #226c Damage to emulsion occurs immediately with 
free oil formation possible

2215 I

Prochlorperazine edisylate SCN, SO 0.5 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Promethazine HCl SCN 2 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Ranitidine HCl GL 2 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Sodium bicarbonate AB 1 mEq/mL TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Sodium nitroprusside AB 0.4 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C protected 
from light

2215 C

Sodium phosphates AB 3 mmol/mL TNA #218 to #226c Damage to emulsion occurs immediately with 
free oil formation possible

2215 I

Tacrolimus FUJ 1 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Teicoplanin SAN 2 mg/mLa g OTS 20%f No change in particle size ≥1.3 μm observed in 
24 hr at 25°C in the dark

3452 C

Tobramycin sulfate LI 1.6 mg/mLa TNA #73c l Visually compatible for 4 hr at 25°C 1008 C

Tobramycin sulfate LI 40 mg/mL TNA #97 to #104c Physically compatible and tobramycin content 
retained for 6 hr at 21°C

1324 C

Tobramycin sulfate AB 5 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Trimethoprim–sulfamethox-
azole

ES 0.8 mg/mLa j TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Trimethoprim–sulfamethox-
azole

CHU 0.76 mg/
mLa g j 

OTS 20%f No change in particle size ≥1.3 μm observed in 
24 hr at 25°C in the dark

3452 C

Vancomycin HCl AB 10 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

Vancomycin HCl SHI 5 mg/mLa g OTS 20%f Fine particles increased after preparation and 
continued to increase over time

3452 I

Zidovudine GW 4 mg/mLa TNA #218 to #226c Visually compatible for 4 hr at 23°C 2215 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture.

d Sodium carbonate-containing formulation tested.

e Test performed using the formulation WITHOUT edetate disodium.

f Run at 25 mL/hr with dextrose 5% run at 83 mL/hr.

g Run at 100 mL/hr.

h Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

i Not specified whether concentration refers to single component or combined components.

j Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

k Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

l A 32.5-mL sample of parenteral nutrition solution and 50 mL of antibiotic in a minibottle.

m Tested in both dextrose 5% and sodium chloride 0.9%.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Additional Compatibility Information
Calcium and Phosphate
UNRECOGNIZED CALCIUM PHOSPHATE PRECIPITATION IN 
A 3-IN-1 PARENTERAL NUTRITION MIXTURE RESULTED IN 
PATIENT DEATH.

The potential for the formation of a calcium phosphate precip-
itate in parenteral nutrition solutions is well studied and docu-
mented,1771 1777  but the information is complex and difficult to 
apply to the clinical situation.1770 1772 1777  The incorporation of fat 
emulsion in 3-in-1 parenteral nutrition solutions obscures any 
precipitate that is present, which has led to substantial debate on 
the dangers associated with 3-in-1 parenteral nutrition mixtures 
and when or if the danger to the patient is warranted therapeuti-
cally.1770 1771 1772 2031 2032 2033 2034 2035 2036  Because such precipitation 
may be life-threatening to patients,2037 2291  FDA issued a Safety 
Alert containing the following recommendations:1769 

 1. “The amounts of phosphorus and of calcium added to the 
admixture are critical. The solubility of the added calcium 
should be calculated from the volume at the time the calcium 
is added. It should not be based upon the final volume.

Some amino acid injections for TPN admixtures contain 
phosphate ions (as a phosphoric acid buffer). These phos-
phate ions and the volume at the time the phosphate is added 
should be considered when calculating the concentration of 
phosphate additives. Also, when adding calcium and phos-
phate to an admixture, the phosphate should be added first.

The line should be flushed between the addition of any 
potentially incompatible components.

 2. A lipid emulsion in a 3-in-1 admixture obscures the presence 
of a precipitate. Therefore, if a lipid emulsion is needed, either 
(1) use a 2-in-1 admixture with the lipid infused separately, or 
(2) if a 3-in-1 admixture is medically necessary, then add the 
calcium before the lipid emulsion and according to the recom-
mendations in number 1 above.

If the amount of calcium or phosphate which must be 
added is likely to cause a precipitate, some or all of the 
calcium should be administered separately. Such separate 
infusions must be properly diluted and slowly infused to 
avoid serious adverse events related to the calcium.

 3. When using an automated compounding device, the above 
steps should be considered when programming the device. In 
addition, automated compounders should be maintained and 
operated according to the manufacturer’s recommendations.

Any printout should be checked against the programmed 
admixture and weight of components.

 4. During the mixing process, pharmacists who mix paren-
teral nutrition admixtures should periodically agitate the 
admixture and check for precipitates. Medical or home care 
personnel who start and monitor these infusions should care-
fully inspect for the presence of precipitates both before and 
during infusion. Patients and care givers should be trained to 
visually inspect for signs of precipitation. They also should be 
advised to stop the infusion and seek medical assistance if 
precipitates are noted.

 5. A filter should be used when infusing either central or periph-
eral parenteral nutrition admixtures. At this time, data have 

not been submitted to document which size filter is most 
effective in trapping precipitates.

Standards of practice vary, but the following is suggested: 
a 1.2-μm air-eliminating filter for lipid-containing admixtures 
and a 0.22-μm air-eliminating filter for non-lipid-containing 
admixtures.

 6. Parenteral nutrition admixtures should be administered within 
the following time frames: if stored at room temperature, 
the infusion should be started within 24 hours after mixing; 
if stored at refrigerated temperatures, the infusion should 
be started within 24 hours of rewarming. Because warming 
parenteral nutrition admixtures may contribute to the forma-
tion of precipitates, once administration begins, care should 
be taken to avoid excessive warming of the admixture.

Persons administering home care parenteral nutrition 
admixtures may need to deviate from these time frames. 
Pharmacists who initially prepare these admixtures should 
check a reserve sample for precipitates over the duration and 
under the conditions of storage.

 7. If symptoms of acute respiratory distress, pulmonary emboli, 
or interstitial pneumonitis develop, the infusion should be 
stopped immediately and thoroughly checked for precipi-
tates. Appropriate medical interventions should be instituted. 
Home care personnel and patients should immediately seek 
medical assistance.”

Calcium Phosphate Precipitation Fatalities
Fatal cases of paroxysmal respiratory failure in 2 previously 
healthy women receiving peripheral vein parenteral nutrition 
were reported. The patients experienced sudden cardiopulmo-
nary arrest consistent with pulmonary emboli. The authors used 
in vitro simulations and an animal model to conclude that unrec-
ognized calcium phosphate precipitation in a 3-in-1 TNA caused 
the fatalities. The precipitation resulted during compounding by 
introducing calcium and phosphate near to one another in the 
compounding sequence and prior to complete fluid addition. 
This resulted in a temporarily high concentration of the drugs 
and precipitation of calcium phosphate. Observation of the 
precipitate was obscured by the incorporation of 20% fat emul-
sion, intravenous, into the nutrition mixture. No filter was used 
during infusion of the fatal nutrition admixtures.2037 

In a follow-up retrospective review, 5 patients were identi-
fied who had respiratory distress associated with the infusion of 
the 3-in-1 admixtures at around the same time. Four of these 5 
patients died, although the cause of death could be definitively 
determined for only 2.2291 

Calcium and Phosphate Conditional 
Compatibility
Calcium salts are conditionally compatible with phosphates in 
parenteral nutrition mixtures. The incompatibility is dependent 
on a solubility and concentration phenomenon and is not entirely 
predictable. Precipitation may occur during compounding or at 
some time after compounding is completed.

NOTE: Some amino acid solutions inherently contain calcium 
and phosphate, which must be considered in any projection of 
compatibility.
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Dextrose
Dextrose in final concentrations of 5 to 12.5% has been shown 
to cause a progressive coalescence of the globules in Intralipid 
10% due to its alteration of pH from about 7 down to about 3.5 
in 48 hours.656 

Monovalent Cations
Monovalent cations such as potassium and sodium also cause 
progressive globule coalescence in Intralipid 10 and 20%, 
leading to surface creaming.480 490 656 890  The degree and rate of 
this effect are dependent on the concentration of the ions. A 
decreasing degree and rate of coalescence were noted as concen-
trations of sodium chloride or potassium chloride decreased. At 
200 mEq/L, the rate is rapid and the effect is severe. In the range 
of 100 mEq/L or less, significant effects may not occur for over 
24 hours.490 656 

Divalent Cations
Divalent cations such as calcium and magnesium cause imme-
diate flocculation, with a nonhomogeneous white granular layer 
forming at the surface of the Intralipid 10%. This is followed by 
a substantial, visibly distinct layer, which does not redisperse on 
shaking.480 490 656 

The creaming of Intralipid 20% when calcium chloride was 
admixed in concentrations from 0.25 to 5% was found to be 
concentration dependent, with maximum creaming occurring 
with the 5% additive in 30 minutes.890 

Multicomponent (3-in-1) Admixtures
Because of the potential benefits in terms of simplicity, effi-
ciency, time, and cost savings, the concept of mixing amino 
acids, carbohydrates, electrolytes, fat emulsion, and other nutri-
tional components together in the same container has been 
explored. Within limits, the feasibility of preparing such 3-in-1 
parenteral nutrition admixtures has been demonstrated as long 
as a careful examination of the emulsion mixtures for signs of 
instability is performed prior to administration.1813 

However, these 3-in-1 mixtures are very complex and inher-
ently unstable. Emulsion stability is dependent on both zeta 
potential and van der Waals forces, influenced by the presence 
of dextrose.2029  Because the ultimate stability of each mixture is 
the result of various complicated factors, a definitive prediction 
of stability is impossible. Death and injury have resulted from 
administration of unrecognized precipitates in 3-in-1 parenteral 
nutrition admixtures. In addition, the use of 3-in-1 admixtures is 
associated with a higher rate of catheter occlusion and reduced 
catheter life compared with giving the fat emulsion separately 
from the parenteral nutrition solution.705 1518 2194 

Intravenous administration of unstable fat emulsion with a 
large amount of large fat globules greater than 5 μm is poten-
tially embolic and has been demonstrated to result in liver 
toxicity.2690 

The use of a 5-μm inline filter for a 3-in-1 admixture 
(containing Travasol 8.5%, dextrose, Intralipid 10%, various 
electrolytes, vitamins, and trace elements) showed that fat, in 
the form of large globules or aggregates, comprised 99.4% of 

the filter contents. These authors recommended the use of an 
appropriate filter for preventing catheter occlusion with 3-in-1 
admixtures.742 

The presence of glass particles, talc, and plastic has been 
observed in administration line samples drawn from 20 adults 
receiving 3-in-1 parenteral nutrition admixtures and in 20 chil-
dren receiving 2-in-1 admixtures with separate fat emulsion 
infusions. Particles ranged from 3 to 5 μm to greater than 40 μm 
and were more consistently seen in the pediatric admixtures. 
The authors suggested the use of inline filters given that partic-
ulate contamination is present, has no therapeutic value, and 
can be harmful.2458 

Combining an amino acids–dextrose parenteral nutrition 
solution containing various electrolytes with fat emulsion 20%, 
intravenous (Intralipid, Vitrum), resulted in a mixture that was 
apparently stable for a limited time. However, it ultimately 
exhibited a creaming phenomenon. Within 12 hours, a distinct 
2-cm layer separated on the upper surface. Aggregates believed 
to be clumps of fat droplets were found. Fewer and smaller 
aggregates were noted in the lower layer.560 561 

Amino acids have been reported to have no adverse effect on 
the emulsion stability of Intralipid 10%. In addition, the amino 
acids appeared to prevent the adverse impact of dextrose and 
to slow the coalescence and flocculation resulting from mono- 
and divalent cations. However, significant coalescence did result 
after a somewhat longer time. Therefore, it was recommended 
that such cations not be mixed with fat emulsion, intravenous.656 

Three-in-one TNA admixtures prepared with Intralipid 20% 
and containing mono- and divalent ions as well as heparin 
sodium 5 units/mL were found to undergo changes consis-
tent with instability, including fat particle shape and diameter 
changes as well as creaming and layering. The changes were 
evident within 48 hours at room temperature but were delayed 
to between 1 and 2 months when refrigerated.58 

Travenol stated that 1:1:1 mixtures of amino acids 5.5, 8.5, 
or 10% (Travenol), fat emulsion 10 or 20% (Travenol), and 
dextrose 10 to 70% are physically stable but recommended 
administration within 24 hours. M.V.I.-12 3.3 mL/L and electro-
lytes may also be added to the admixtures up to the maximum 
amounts listed below:850 

Calcium 8.3 mEq/L

Magnesium 3.3 mEq/L

Sodium 23.3 mEq/L

Potassium 20 mEq/L

Chloride 23.3 mEq/L

Phosphate 20 mEq/L

Zinc 3.33 mg/L

Copper 1.33 mg/L

Manganese 0.33 mg/L

Chromium 13.33 mcg/L
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The stability of mixtures of Intralipid 20% 1 L, Vamin glucose 
(amino acids with dextrose 10%) 1.5 L, and dextrose 10% 0.5 
L with various electrolytes and vitamins was evaluated. Initial 
emulsion particle size was around 1 μm. The mixture containing 
only monovalent cations was stable for at least 9 days at 4°C, 
with little change in particle size. The mixtures containing the 
divalent cations, such as calcium and magnesium, demon-
strated much greater particle size increases, with mean diame-
ters of around 3.3 to 3.5 μm after 9 days at 4°C. After 48 hours 
of storage, however, these increases were more modest, around 
1.5 to 1.85 μm. After storage at 4°C for 48 hours followed by 
24 hours at room temperature, very few particles exceeded 5 
μm. It was found that the effect of particle aggregation caused 
by electrolytes demonstrates a critical concentration before 
the effect begins. For calcium and magnesium chlorides, the 
critical concentrations were 2.4 and 2.6 mmol/L, respectively. 
Sodium and potassium chloride had critical concentrations of 
110 and 150 mmol/L, respectively. The rate of particle aggrega-
tion increased linearly with increasing electrolyte concentration. 
Heparin 667 units/L had no effect on emulsion stability. The 
quantity of emulsion in the mixture had a relatively small influ-
ence on stability, but higher concentrations exhibited a some-
what greater coalescence.892 

Instability of the emulsion systems is manifested by (1) floc-
culation of oil droplets to form aggregates that produce a cream-
like layer on top or (2) coalescence of oil droplets leading to an 
increase in the average droplet size and eventually to a separa-
tion of free oil. The lowering of pH and addition of electrolytes 
can adversely affect the mechanical and electrical properties at 
the oil–water interface, eventually leading to flocculation and 
coalescence. Amino acids act as buffering agents and provide a 
protective effect on emulsion stability. Addition of electrolytes,  
especially the divalent ions Mg++ and Ca++ in excess of 2.5 mmol/L, 
to simple fat emulsions causes flocculation. But in mixed paren-
teral nutrition solutions, the stability of the emulsion is enhanced, 
depending on the quantity and nature of the amino acids present. 
The authors recommended a careful examination of emulsion 
mixtures for instability prior to administration.849 

The stability of an amino acid 4% (Travenol), dextrose 14%, 
and fat emulsion 4% (Pharmacia) parenteral nutrition solu-
tion was reported to be quite good. The solution also contained 
electrolytes, vitamins, and heparin sodium 4000 units/L. The 
aqueous solution was prepared first, with the fat emulsion 
added subsequently. This procedure allowed visual inspection 
of the aqueous phase and reduced the risk of emulsion break-
down by the divalent cations. Sample mixtures were stored at 
18 to 25 and 3 to 8°C for up to 5 days. They were evaluated visu-
ally and with a Coulter counter for particle size measurements. 
Both room temperature and refrigerated mixtures were stable 
for 48 hours. A marked increase in particle size was noted in 
the room temperature sample after 72 hours, but refrigeration 
delayed the changes. The authors’ experience with over 1400 
mixtures for administration to patients resulted in one emulsion 
creaming and another cracking. The authors had no explanation 
for the failure of these particular emulsions.848 

Six parenteral nutrition solutions having various concen-
trations of amino acids, dextrose, soybean oil emulsion  
(Kabi-Vitrum), electrolytes, and multivitamins were reported. 

All of the admixtures were stable for 1 week under refrigera-
tion followed by 24 hours at room temperature, with no visible 
changes, pH changes, or significant particle size changes.1013  
However, other researchers questioned this interpretation of 
the results.1014 1015 

The stability of 3-in-1 parenteral nutrition solutions prepared 
with 500 mL of Intralipid 20%, compared to Soyacal 20%, 
along with 500 or 1000 mL of FreAmine III 8.5% and 500 mL of 
dextrose 70% was reported. Also present were relatively large 
amounts of electrolytes and other additives. All mixtures were 
similarly stable for 28 days at 4°C followed by 5 days at 21 to 
25°C, with little change in the emulsion. A slight white cream 
layer appeared after 5 days at 4°C, but it was easily dispersed 
with gentle agitation. The appearance of this cream layer did 
not statistically affect particle size distribution. The authors 
concluded that the emulsion mixture remained suitable for 
clinical use throughout the study period. The stability of other 
components was not evaluated.1019 

The stability of 3-in-1 parenteral nutrition admixtures 
prepared with Liposyn II 10 and 20%, Aminosyn pH 6, and 
dextrose along with electrolytes, trace metals, and vitamins 
was reported. Thirty-one different combinations were evalu-
ated. Samples were stored under the following conditions: (1) 
25°C for 1 day, (2) 5°C for 2 days followed by 30°C for 1 day, or 
(3) 5°C for 9 days followed by 25°C for 1 day. In all cases, there 
was no visual evidence of creaming, free oil droplets, and other 
signs of emulsion instability. Furthermore, little or no change in 
the particle size or zeta potential (electrostatic surface charge 
of lipid particles) was found, indicating emulsion stability. The 
dextrose and amino acids remained stable over the 10-day 
storage period. The greatest change of an amino acid occurred 
with tryptophan, which lost 6% in 10 days. Vitamin stability 
was not tested.1025 

The stability of 4 parenteral nutrition admixtures, ranging 
from 1 L each of amino acids 5.5% (Travenol), dextrose 10%, 
and fat emulsion 10% (Travenol) up to a “worst case” of 1 L each 
of amino acids 10% with electrolytes (Travenol), dextrose 70%, 
and fat emulsion 10% (Travenol) was reported. The admixtures 
were stored for 48 hours at 5 to 9°C followed by 24 hours at 
room temperature. There were no visible signs of creaming, floc-
culation, or free oil. The mean emulsion particle size remained 
within acceptable limits for all admixtures, and there were 
no significant changes in glucose, soybean oil, and amino acid 
concentrations. The authors noted that 2 factors were predomi-
nant in determining the stability of such admixtures: electrolyte 
concentrations and pH.1065 

Several parenteral nutrition solutions containing amino acids 
(Travenol), glucose, and lipid, with and without electrolytes and 
trace elements, produced no visible flocculation or any signifi-
cant change in mean emulsion particle size during 24 hours at 
room temperature.1066 

The compatibility of 10 parenteral nutrition admixtures, eval-
uated over 96 hours while stored at 20 to 25°C in both glass 
bottles and EVA bags, was reported. A slight creaming occurred 
in all admixtures, but this cream layer was easily dispersed by 
gentle shaking. No fat globules were visually apparent. The 
mean drop size was larger in the cream layer, but no globules 



asHP inJECtaBlE DruG inFormation Fat Emulsion, intravEnous 671

were larger than 5 μm. Analyses of the concentrations of amino 
acids, dextrose, and electrolytes showed no changes over the 
study period. The authors concluded that such parenteral nutri-
tion admixtures can be prepared safely as long as the compo-
nent concentrations are within the following ranges:1067 

Vamin glucose or Vamin N

  (amino acids 7%)

1000 to 2000 mL

Dextrose 10 to 30% 100 to 550 mL

Intralipid 10 or 20% 500 to 1000 mL

Electrolytes (mmol/L)  

Sodium 20 to 70

Potassium 20 to 55

Calcium 2.3 to 2.9

Magnesium 1.1 to 3.1

Phosphorus 0 to 9.2

Chloride 27 to 71

Zinc 0.005 to 0.03

The stability of 8 parenteral nutrition admixtures with 
various ratios of amino acids, carbohydrates, and fat, consisting 
of FreAmine III 8.5%, dextrose 70%, and Soyacal 10 and 20% 
(mixed in ratios of 2:1:1, 1:1:1, 1:1:½, and 1:1:¼, where 1 = 500 
mL), was evaluated. Additive concentrations were high to stress 
the admixtures and represent maximum doses likely to be 
encountered clinically:

Sodium acetate 150 mEq

Sodium chloride 210 mEq

Potassium acetate 45 mEq

Potassium chloride 90 mEq

Potassium phosphate 15 mM

Calcium gluconate 20 mEq

Magnesium sulfate 36 mEq

Trace elements present

Folic acid 5 mg

M.V.I.-12 10 mL

The admixtures were stored at 4°C for 14 days followed 
by 4 days at 22 to 25°C. After 24 hours, all admixtures devel-
oped a thin white cream layer, which was readily dispersed 
by gentle agitation. No free oil droplets were observed. The 
mean particle diameter remained near the original size of 
the Soyacal throughout the study. Few particles were larger 
than 3 μm. Osmolality and pH also remained relatively 
unchanged.1068 

Parenteral nutrition 3-in-1 admixtures with Aminosyn 
and Liposyn have been a problem. Standard admixtures were 

prepared using Aminosyn 7% 1000 mL, dextrose 50% 1000 
mL, and Liposyn 10% 500 mL. Concentrated admixtures were 
prepared using Aminosyn 10% 500 mL, dextrose 70% 500 
mL, and Liposyn 20% 500 mL. Vitamins and trace elements 
were added to the admixtures along with the following elec-
trolytes:

Electrolyte
Standard
Admixture

Concentrated
Admixture

Sodium 125 mEq 75 mEq

Potassium  95 mEq 74 mEq

Magnesium  25 mEq 25 mEq

Calcium  28 mEq 28 mEq

Phosphate  37 mmol 36 mmol

Chloride  83 mEq 50 mEq

Samples of each admixture were (1) stored at 4°C, (2) 
adjusted to pH 6.6 with sodium bicarbonate and stored at 4°C, 
or (3) adjusted to pH 6.6 and stored at room temperature. 
Compatibility was evaluated for 3 weeks.

Signs of emulsion deterioration were visible by 96 hours in 
the standard admixture and by 48 hours in the concentrated 
admixture. Clear rings formed at the meniscus, becoming 
thicker, yellow, and oily over time. Free-floating oil was obvious 
in 3 weeks in the standard admixture and in 1 week in the 
concentrated admixture. The samples adjusted to pH 6.6 devel-
oped visible deterioration later than the others. The authors 
indicated that pH may play a greater role than temperature in 
emulsion stability. However, precipitation (probably calcium 
phosphate and possibly carbonate) occurred in 36 hours in the 
pH 6.6 concentrated admixture but not the unadjusted (pH 
5.5) samples. Mean particle counts increased for all samples 
over time but were greatest in the concentrated admixtures. 
The concentrated admixtures were unsatisfactory for clin-
ical use because of the early increase in particles and precipita-
tion. Furthermore, the standard admixtures should be prepared 
immediately prior to use.1069 

The physical stability of 10 parenteral nutrition admixtures 
with different amino acid sources was studied. The admixtures 
contained 500 mL each of dextrose 70%, fat emulsion 20% 
(Alpha Therapeutics), and amino acids in various concentrations 
from each manufacturer. Also present were standard electro-
lytes, trace elements, and vitamins. The admixtures were stored 
for 14 days at 4°C, followed by 4 days at 22 to 25°C. Slight 
creaming was evident in all admixtures but redispersed easily 
with agitation. Emulsion particles were uniform in size, showing 
no tendency to aggregate. No cracked emulsions occurred.1217 

The stability of parenteral nutrition solutions containing 
amino acids, dextrose, and fat emulsion along with electrolytes, 
trace elements, and vitamins has been described. In one study 
the admixtures were stable for 24 hours at room tempera-
ture and for 8 days at 4°C. The visual appearance and particle 
size of the fat emulsion showed little change over the obser-
vation periods.1218  In another study variable stability periods 



672 Fat Emulsion, intravEnous asHP inJECtaBlE DruG inFormation

were found, depending on electrolyte concentrations. Stability 
ranged from 4 to 25 days at room temperature.1219 

The effects of dilution, dextrose concentration, amino acids, 
and electrolytes on the physical stability of 3-in-1 parenteral 
nutrition admixtures prepared with Intralipid 10% or Travamul-
sion 10% was studied. Travamulsion was affected by dilution up 
to 1:14, exhibiting an increase in mean particle size, while Intr-
alipid remained virtually unchanged for 24 hours at 25°C and 
for 72 hours at 4°C. At dextrose concentrations above 15%, fat 
droplets larger than 5 μm formed during storage for 24 hours at 
either 4°C or room temperature. The presence of amino acids 
increased the stability of the fat emulsions in the presence of 
dextrose. Fat droplets larger than 5 μm formed at a total electro-
lyte concentration above approximately 240 mmol/L (monova-
lent cation equivalent) for Travamulsion 10% and 156 mmol/L 
for Intralipid 10% in 24 hours at room temperature, although 
creaming or breaking of the emulsion was not observed visu-
ally.1221 

The stability of 43 parenteral nutrition admixtures composed 
of various ratios of amino acid products, dextrose 10 to 70%, and 
4 lipid emulsions 10 and 20% with electrolytes, trace elements, 
and vitamins was studied. One group of admixtures included 
Travasol 5.5, 8.5, and 10%, FreAmine III 8.5 and 10%, Novamine 
8.5 and 11.4%, Nephramine 5.4%, and RenAmine 6.5% with 
Liposyn II 10 and 20%. In another group, Aminosyn II 7, 8.5, and 
10% was combined with Intralipid, Travamulsion, and Soyacal 
10 and 20%. A third group consisted of Aminosyn II 7, 8.5, and 
10% with electrolytes combined with the latter 3 lipid emul-
sions. The admixtures were stored for 24 hours at 25°C and for 
9 days at 5°C followed by 24 hours at 25°C. A few admixtures 
containing FreAmine III and Novamine with Liposyn II developed 
faint yellow streaks after 10 days of storage. The streaks readily 
dispersed with gentle shaking, as did the creaming present in 
most admixtures. Other properties such as pH, zeta potential, 
and osmolality underwent little change in all of the admixtures. 
Particle size increased fourfold in one admixture (Novamine 
8.5%, dextrose 50%, and Liposyn II in a 1:1:1 ratio), which the 
authors noted signaled the onset of particle coalescence. Never-
theless, the authors concluded that all of the admixtures were 
stable for the storage conditions and time periods tested.1222 

The stability of 24 parenteral nutrition admixtures composed 
of various ratios of Aminosyn II 7, 8.5, or 10%, dextrose, and 
Liposyn II 10 and 20% with electrolytes, trace elements, and 
vitamins was studied. Four admixtures were stored for 24 hours 
at 25°C, 6 admixtures were stored for 2 days at 5°C followed by 
1 day at 30°C, and 14 admixtures were stored for 9 days at 5°C 
followed by 1 day at 25°C. No visible instability was evident. 
Creaming was present in most admixtures but disappeared 
with gentle shaking. Other properties such as pH, zeta poten-
tial, particle size, and concentrations of the amino acids and 
dextrose showed little or no change during storage.1223 

The emulsion stability of 5 parenteral nutrition formulas 
(TNA #126 through #130 in Appendix) containing Liposyn II 
in concentrations ranging from 1.2 to 7.1% were reported. The 
parenteral nutrition solutions were prepared using simulta-
neous pumping of the components into empty containers (as 
with the Nutrimix compounder) and sequential pumping of the  

components (as with Automix compounders). The solutions 
were stored for 2 days at 5°C followed by 24 hours at 25°C. 
Similar results were obtained for both methods of preparation 
using visual assessment and oil globule size distribution.1426 

The stability of 24 parenteral nutrition admixtures containing 
various concentrations of Aminosyn II, dextrose, and Liposyn II 
with a variety of electrolytes, trace elements, and multivitamins 
in dual-chamber, flexible, Nutrimix containers was studied as 
well. No instability was visible in the admixtures stored at 25°C 
for 24 hours or in those stored for 9 days at 5°C followed by 
24 hours at 25°C. Creaming was observed, but neither particle 
coalescence nor free oil was noted. The pH, particle size distri-
bution, and amino acid and dextrose concentrations remained 
acceptable during the observation period.1432 

The physical stability of 10 parenteral nutrition formulas 
(TNA #149 through #158 in Appendix) containing TrophAmine 
and Intralipid 20%, Liposyn II 20%, and Nutrilipid 20% in varying 
concentrations with low and high electrolyte concentrations 
was studied. All test formulas were prepared with an automatic 
compounder and protected from light. TNA #149 through #156 
were stored for 48 hours at 4°C followed by 24 hours at 21°C; 
TNA #157 and #158 were stored for 24 hours at 4°C followed 
by 24 hours at 21°C. Although some minor creaming occurred 
in all formulas, it was completely reversible with agitation. No 
other changes were visible, and particle size analysis indicated 
little variation during the study period. The addition of cysteine 
hydrochloride 1 g/25 g of amino acids, alone or with l-carnitine 
16 mg/g fat, to TNA #157 and #158 did not adversely affect 
the physical stability of 3-in-1 admixtures within the study 
period.1620 

The physical stability of five 3-in-1 parenteral nutrition 
admixtures (TNA #167 through #171 in Appendix) was evalu-
ated by visual observation, pH and osmolality determinations, 
and particle size distribution analysis. All 5 admixtures were 
physically stable for 90 days at 4°C. However, some irrevers-
ible flocculation occurred in all combinations after 180 days.1651 

The stability of several parenteral nutrition formulas (TNA 
#159 through #166 in Appendix) with and without iron dextran 
2 mg/L was studied. All formulas were physically compatible 
both visually and microscopically for 48 hours at 4 and 25°C, 
and particle size distribution remained unchanged. The order 
of mixing and deliberate agitation had no effect on physical 
compatibility.1648 

The maximum allowable concentrations of calcium and phos-
phate in a 3-in-1 parenteral nutrition mixture for children (TNA 
#192 in Appendix) were reported. Added calcium varied from 1.5 
to 150 mmol/L, while added phosphate varied from 21 to 300 
mmol/L. The mixtures were stable for 48 hours at 22 and 37°C as 
long as the pH was not greater than 5.7, the calcium concentration 
was below 16 mmol/L, the phosphate concentration was below 52 
mM/L, and the product of the calcium and phosphate concentra-
tions was below 250 mmol2/L2 (mmol squared/liter squared).1773 

The influence of 6 factors on the stability of fat emulsion 
in 45 different 3-in-1 parenteral nutrition mixtures was eval-
uated. The factors were amino acid concentration (2.5 to 7%); 
dextrose (5 to 20%); fat emulsion, intravenous (2 to 5%); 
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monovalent cations (0 to 150 mEq/L); divalent cations (4 to 
20 mEq/L); and trivalent cations from iron dextran (0 to 10 mg 
elemental iron/L). Although many formulations were unstable, 
visual examination could identify instability in only 65% of the 
samples. Electronic evaluation of particle size identified the 
remaining unstable mixtures. Furthermore, only the concen-
tration of trivalent ferric ions significantly and consistently 
affected the emulsion stability during the 30-hour test period. 
Of the parenteral nutrition mixtures containing iron dextran, 
16% were unstable, exhibiting emulsion cracking. The authors 
suggested that iron dextran should not be incorporated into 
3-in-1 mixtures.1814 

The compatibility of 8 parenteral nutrition admixtures, 4 
with and 4 without electrolytes, comparing Liposyn II and Intr-
alipid (TNA #250 through #257 in Appendix) was reported. The 
3-in-1 admixtures were evaluated over 2 to 9 days at 4°C and 
then 24 hours at 25°C in EVA bags. No substantial changes were 
noted in the fat particle sizes and no visual changes of emulsion 
breakage were observed. All admixtures tested had particle sizes 
in the 2- to 40-μm range.2465 

The stability of 3-in-1 parenteral nutrition admixtures 
prepared with Vamin 14 with electrolytes and containing either 
Lipofundin MCT/LCT 20% or Intralipid 20% was evaluated. 
The admixtures contained 66.7 mmol/L of monovalent and 6.7 
mmol/L of divalent cations. Stability of the fat emulsion was 
evaluated after 2, 7, and 21 days at 4°C in EVA bags followed by 
24 hours at room temperature to simulate infusion. Microscopy, 
Coulter counter, photon correlation spectroscopy, and laser 
diffractometry techniques were used to determine stability. 
Droplet size by microscopy was noted to increase to 18 to 20 
μm after 21 days in both of the admixtures with the Intralipid- 
containing admixture showing particles this large as early as day 
2 and with Lipofundin MCT/LCT at day 7. The Coulter counter 
assessed particles greater than 2 μm to be approximately 1300 
to 1500 with Lipofundin MCT/LCT and 37,000 in the Intralipid- 
containing admixtures immediately after their preparation. 
Heavy creaming with a thick firm layer was noted after 2 days 
with the Intralipid-containing admixture, making particle assess-
ment difficult. The authors concluded that storage limitation 
of 2 days for the Intralipid-containing admixture and not more 
than 7 days for the Lipofundin-containing admixture appeared 
justified. They also noted that calcium and magnesium behaved 
identically in destabilizing fat emulsion with greater concentra-
tions of divalent cations.867 

The physical instability of 3-in-1 TNA stored for 24 hours at 
room temperature was reported. The admixtures intended for 
use in neonates and infants were compounded with TrophAmine 
2 to 3%, dextrose 18 to 24%, Liposyn II (Abbott) 2 to 3%,  
l-cysteine hydrochloride, and the following electrolytes:

Sodium 20 to 50 mEq/L

Potassium 13.3 to 40 mEq/L

Calcium chloride 20 to 26.6 mEq/L

Magnesium 3.4 to 5 mEq/L

Phosphates 6.7 to 15 mmol/L

The emulsion in the admixtures cracked and developed visible 
free oil within 24 hours after compounding. The incompatibility 
was considered to create a clinically significant risk of compli-
cations if the admixture was administered. The authors deter-
mined that these 3-in-1 TNA containing these concentrations of 
electrolytes were unacceptable and should not be used.2619 

Another evaluation of 3-in-1 TNA reported physical instabil-
ities of several formulations evaluated over 7 days. The paren-
teral nutrition admixtures were prepared with dextrose 15%, 
and Intralipos 4% (Fresenius Kabi) along with FreAmine 4.3%, 
NephrAmine 2.1%, TrophAmine 2.7%, Topanusol 5%, or Hepat-
Amine 4%. Various electrolytes and other components were also 
present including sodium, potassium, calcium (salt form unspec-
ified), magnesium, trace elements, vitamin K, and heparin. The 
admixtures were stored at 4°C and evaluated at 0, 3, and 7 days. 
After removal from refrigeration, the samples were subjected 
to additional exposure to room temperature and temperatures 
exceeding 28°C for 24 to 48 hours. Flocculation was found in 
the admixtures prepared with FreAmine and with TrophAmine 
after 24 hours of storage at room temperature and after 3 days 
under refrigeration followed by 24 hours at room temperature. 
All of the admixtures developed coalescence after 7 days under 
refrigeration followed by 24 hours at greater than 28°C.2621 

The physical stability of 5 highly concentrated 3-in-1 paren-
teral nutrition admixtures for fluid-restricted adults was eval-
uated. The admixtures were composed of Aminoplasmal (B. 
Braun) at concentrations over 7% as the amino acids source, 
dextrose concentrations of about 20%, and a 50:50 mixture of 
medium-chain triglycerides and long-chain triglycerides (Lipo-
fundin MCT, B. Braun) at concentrations of about 2.5 to 2.7% as 
the lipid component with electrolytes and vitamins (TNA #269 
through #273 in Appendix). The parenteral nutrition admixtures 
were prepared in EVA bags and stored at room temperature for 
30 hours. Electronic evaluation of mean fat particle sizes and 
globule size distribution found little change over the 30-hour 
test period.2721 

The physical stability of 64 formulations of 3-in-1 parenteral 
nutrition admixtures containing Smoflipid 20% (TNA #277 in 
Appendix) and 16 formulations of 3-in-1 parenteral nutrition 
admixtures containing Lipoplus 20% (TNA #278 in Appendix), 
both in combination with fixed amounts of dextrose 40% and 
amino acids (Neonutrin 15%) and variable amounts of elec-
trolytes, was evaluated.3261  Admixtures were stored in EVA 
bags for up to 29 days at 2 to 8°C followed by 24 hours at 23 
to 25°C.3261  Particle counts were assessed by optical micros-
copy.3261  Although particle counts increased over time in 
admixtures containing either fat emulsion product, all admix-
tures remained stable throughout the study period and particle 
counts remained within limits.3261  Formulations with Lipoplus 
20% contained fewer large fat particles than those with Smof-
lipid 20%.3261 

The drop size of 3-in-1 parenteral nutrition solutions in drip 
chambers is variable, being altered by the constituents of the 
mixture. In one study, multivitamins (Multibionta, E. Merck) 
caused the greatest reductions in drop size, up to 37%. This 
change may affect the rate of delivery if flow is estimated 
from drops per minute.1016  Similarly, flow rates delivered by  
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infusion controllers dependent on predictable drop size may be 
inaccurate. Flow rates up to 29% less than expected have been 
reported. Therefore, variable-pressure volumetric pumps, which 
are independent of drop size, should be used rather than infu-
sion controllers.1215 

When using multicomponent, 3-in-1, parenteral nutrition 
admixtures, the following points should be considered:490 703 892 
893 1025 1064 1070 1214 1324 1406 1670 2215 2282 2308 3251 3252 3253 3254 3255 3444 

 1. The order of mixing is important. The amino acid solution 
should be added to the dextrose prior to addition of the fat 
emulsion. This practice ensures that the protective effect of 
the amino acids to emulsion disruption by changes in pH and 
the presence of electrolytes is realized. Alternatively, some 
manufacturers of lipid emulsion state that all 3 components 
may be transferred to the admixture containers simultane-
ously, admixing with gentle agitation.

 2. Electrolytes should not be added directly to the fat emulsion. 
Instead, they should be added to the amino acids or dextrose 
before the final mixing.

 3. Such 3-in-1 admixtures containing electrolytes (especially 
divalent cations) are unstable and will eventually aggre-
gate. The mixed systems should be carefully examined visu-
ally before use to ensure that a uniform emulsion still exists 
and that separation of the emulsion (i.e., “breaking” or “oiling 
out”), indicated by yellowish streaking or accumulation of 
yellowish droplets in the admixed emulsion, has not occurred.

 4. Avoid contact of 3-in-1 parenteral nutrition admixtures with 
heparin, which destabilizes and damages the fat emulsion 
upon contact.

 5. The admixtures should be stored under refrigeration if not 
used immediately.

 6. The ultimate stability of the admixtures will be the result of a 
complex interaction of pH, component concentrations, elec-
trolyte concentrations, and, probably, storage temperature.

Furthermore, a 1.2-μm filter should be used in the administra-
tion of fat emulsion, intravenous, whether used alone or admin-
istered as a component of a TNA (3-in-1); filtration is necessary 
to remove large lipid particles, electrolyte precipitates, other 
solid particulates and aggregates.1106 1657 1769 2061 2135 2346 3251 3252 3253 
3254 3255 3259 3260 3444 

Heparin
Heparin sodium has been stated to be compatible in fat emul-
sion.480 660  The addition of heparin sodium (Abbott) 1 and 2 
units/mL to Liposyn 10% and Intralipid 10% did not break the 
emulsion and effectively reversed the blood hypercoagulability 
associated with intravenous fat emulsion administration.568 

Flocculation of fat emulsion (Kabi-Vitrum), however, has been 
reported during Y-site administration into a line used to infuse a 
parenteral nutrition solution containing both calcium gluconate 
and heparin sodium. Subsequent evaluation indicated that the 
combination of calcium gluconate (0.46 and 1.8 mmol/125 mL) 
and heparin sodium (25 and 100 units/125 mL) in amino acids 
plus dextrose induced flocculation of the fat emulsion within 2 to 
4 minutes at concentrations that resulted in no visually apparent 
flocculation in 30 minutes with either agent alone.1214 

Calcium chloride quantities of 1 to 20 mmol normally result 
in slow flocculation of fat emulsion 20% over several hours. 
When heparin sodium 5 units/mL was added, the flocculation 
rate was accelerated greatly and a cream layer was observed 
visually in a few minutes. This effect was not observed when 
sodium ion was substituted for the divalent calcium.1406 

Similar results were observed during simulated Y-site admin-
istration of heparin sodium into nine 3-in-1 nutrient admixtures 
having different compositions. Damage to the fat emulsion 
component was found to occur immediately, with the possible 
formation of free oil over time.2215 

The destabilization of fat emulsion (Intralipid 20%) when 
administered simultaneously with a TPN admixture and heparin 
was observed. The damage, detected by viscosity measure-
ment, occurred immediately upon contact at the Y-site. The 
extent of the destabilization was dependent on the concentra-
tion of heparin and the presence of MVI Pediatric with its surfac-
tant content. Additionally, phase separation was observed in 
2 hours. The authors noted that TPN admixtures containing 
heparin should never be premixed with fat emulsion as a 3-in-1 
TNA because of this emulsion destabilization. The authors indi-
cated their belief that the damage could be minimized during 
Y-site co-administration as long as the heparin was kept at a 
sufficiently low concentration (no visible separation occurred at 
a heparin concentration of 0.5 unit/mL) and the length of tubing 
between the Y-site and the patient was minimized.2282 

However, because the damage to emulsion integrity has 
been found to occur immediately upon mixing with heparin in 
the presence of the calcium ions in TPN admixtures1214 2215 2282  
and no evaluation and documentation of the clinical safety of 
using such destabilized emulsions has been performed, use of 
such damaged emulsions in patients is suspect.

Amphotericin B
In an effort to reduce toxicity, amphotericin B has been admixed 
in Intralipid instead of the more usual dextrose 5%.1809 1810 1811 2178   
However, amphotericin B 0.75 mg/kg/day administered using 
this approach in 250 mL of Intralipid 20% has been associ-
ated with acute pulmonary toxicities, including sudden onset of 
coughing, tachypnea, agitation, cyanosis, and deterioration of 
oxygen saturation. The temporal relationship between the drug 
administration and respiratory symptoms suggested a causal 
relationship. Furthermore, no reduction in renal toxicity or other 
side effects associated with amphotericin B was observed. The 
authors concluded amphotericin B should not be administered 
to patients in Intralipid.2177 

At a concentration of 0.6 mg/mL in Intralipid 10 or 20%, 
amphotericin B precipitated immediately or almost immedi-
ately. The precipitate was not visible to the unaided eye because 
of the emulsion’s dense opacity. Particle size evaluation found 
thousands of particles larger than 10 μm per mL. In dextrose 5%, 
very few particles were larger than 10 μm. Centrifuging the Intr-
alipid admixtures resulted in rapid visualization of the precipi-
tate as a mass at the bottom of the test tubes.1808 

Amphotericin B precipitation is observed in fat emulsion 
within 2 to 4 hours without centrifuging. In concentrations 
ranging from 90 mg/L to 2 g/L in Intralipid 20%, amphotericin 
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precipitate is easily seen as yellow particulate matter on the 
bottom of the lipid emulsion containers.1872 1988  Damage to the 
emulsion integrity with creaming also has been reported.1987 

In other reports, the appearance of problems was observed 
in as little as 15 minutes, and actual amphotericin B precipitate 
formed within 20 minutes of mixing. Analysis of the precipitate 
confirmed its identity as amphotericin B. The authors hypoth-
esized that amphotericin B precipitates because the excipient 
deoxycholic acid, an anion, attracts oppositely charged choline 
groups from the egg yolk components of the fat emulsion and 

forms a precipitate with phosphatidylcholine, leaving insuffi-
cient surfactant to keep the amphotericin B dispersed.2204 2205 

Plasma Expanders
Fat emulsion (Abbott) 10 and 20% were combined with the 
plasma expanders Macrodex 6% in sodium chloride 0.9% 
(Schiwa), Gelafundin (Braun), Haes Steril 10% (Fresenius), and 
Expafusin Sine (Pfrimmer); fat particles exceeding 5 μm resulted, 
as observed by microscopic examination. These combinations 
were incompatible.1668 
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Fenoldopam Mesylate
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Products
Fenoldopam mesylate is available as a concentrate for injection 
in 1- and 2-mL single-use ampuls.3241  Each mL of the concen-
trate for injection contains fenoldopam 10 mg (as the mesylate 
salt), propylene glycol 518 mg, citric acid 3.44 mg, sodium 
citrate dihydrate 0.61 mg, and sodium metabisulfite 1 mg.3241  
The concentrate must be diluted for use.3241 

To prepare a diluted solution of fenoldopam for contin-
uous intravenous infusion in adult patients, 1, 2, or 4 mL of the 
concentrate for injection should be added to 250, 500, or 1000 
mL, respectively, of sodium chloride 0.9% or dextrose 5% to 
yield a solution with a fenoldopam concentration of 40 mcg/
mL.3241 

To prepare a diluted solution for continuous intravenous infu-
sion in pediatric patients, 0.6, 1.5, or 3 mL of the concentrate for 
injection should be added to 100, 250, or 500 mL, respectively, 
of sodium chloride 0.9% or dextrose 5% to yield a solution with 
a fenoldopam concentration of 60 mcg/mL.3241 

Trade Name(s)
Corlopam

Administration
Fenoldopam mesylate is administered by continuous intrave-
nous infusion only after dilution in dextrose 5% or sodium chlo-
ride 0.9%.3241 

Stability
Intact ampuls should be stored at 2 to 30°C.3241  After dilution in 
dextrose 5% or sodium chloride 0.9%, fenoldopam mesylate is 
stable for 4 hours at room temperature or 24 hours when refrig-
erated prior to administration.3241 

Solutions should be visually inspected for particulate 
matter and discoloration prior to administration; if particulate 
matter is present or cloudiness occurs, the solution should be 
discarded.3241 
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Compatibility Information
Solution Compatibility

Fenoldopam mesylate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% ABa AB 4, 8, 40, 80, 200, 300 mg Physically compatible. Little loss in 72 hr at 4°C in 
dark and at 23°C in light

2369 C

Dextrose 5% HOS 40 and 60 mg Stable for 4 hr at room temperature or 24 hr 
under refrigeration

3241 C

Sodium chloride 0.9% ABa AB 4, 8, 40, 80, 200, 300 mg Physically compatible. Little loss in 72 hr at 4°C in 
dark and at 23°C in light

2369 C

Sodium chloride 0.9% HOS 40 and 60 mg Stable for 4 hr at room temperature or 24 hr 
under refrigeration

3241 C

a Tested in PVC containers.

Y-Site Injection Compatibility (1:1 Mixture)

Fenoldopam mesylate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Alfentanil HCl TAY 0.5 mg/mL AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Amikacin sulfate APO 5 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Aminocaproic acid AMR 50 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Aminophylline AB 2.5 mg/mLb AB 80 mcg/mLb Haze and microparticulates form immediately. 
Yellow turbidity in 4 hr

2467 I

Amiodarone HCl WAY 4 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amphotericin B APO 0.6 mg/mLb AB 80 mcg/mLb Yellow precipitate forms immediately 2467 I

Ampicillin sodium APO 20 mg/mLb AB 80 mcg/mLb Yellow color forms in 4 hr 2467 I

Ampicillin sodium–
sulbactam sodium

PF 20 mg/mLb e AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Argatroban SKB 1 mg/mLa AB 0.1 mg/mLa Physically compatible for 24 hr at 23°C 2572 C

Atracurium besylate BA 0.5 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Atropine sulfate APP 0.1 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Aztreonam BMS 40 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Bumetanide BA 40 mcg/mLb AB 80 mcg/mLb Trace haze forms immediately 2467 I

Butorphanol tartrate APO 40 mcg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Calcium gluconate APP 40 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Cefazolin sodium APO 20 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Cefepime HCl BMS 20 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Cefotaxime sodium HO 20 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Cefotetan disodium ZEN 20 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Cefoxitin sodium ME 20 mg/mLb AB 80 mcg/mLb Microparticulates form immediately 2467 I

Ceftazidime GW 40 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Ceftriaxone sodium RC 20 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Cefuroxime sodium GW 30 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Chlorpromazine HCl ES 2 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Ciprofloxacin BAY 2 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Cisatracurium besylate AB 0.5 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Clindamycin phosphate AB 10 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Dexamethasone sodium 
phosphate

AMR 1 mg/mLb AB 80 mcg/mLb Trace haze forms immediately 2467 I

Dexmedetomidine HCl AB 4 mcg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diazepam AB 5 mg/mL AB 80 mcg/mLb Gross white turbidity forms immediately 2467 I

Digoxin ES 0.25 mg/mL AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Diltiazem HCl BA 5 mg/mL AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Diphenhydramine HCl ES 2 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Dobutamine HCl BED 4 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Dolasetron mesylate AVE 2 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Dopamine HCl AB 3.2 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Doxycycline hyclate APP 1 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Droperidol AB 2.5 mg/mL AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Enalaprilat BA 0.1 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Ephedrine sulfate BED 5 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Epinephrine HCl AMR 50 mcg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Erythromycin lactobi-
onate

AB 5 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Esmolol HCl BA 10 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Famotidine ME 2 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate AB 12.5 mcg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Fluconazole PF 2 mg/mL AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Fosphenytoin sodium PDc 20 mg PE/mLb AB 80 mcg/mLb Trace haze and microparticulates form in 4 hr 2467 I

Furosemide AMR 3 mg/mLb AB 80 mcg/mLb Trace haze forms immediately 2467 I

Gentamicin sulfate APP 5 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Granisetron HCl SKB 50 mcg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Haloperidol lactate APP 0.2 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Heparin sodium AB 100 units/mL AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Hetastarch in lactated 
electrolyte

AB 6% AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Hydrocortisone sodium 
succinate

PHU 1 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Hydromorphone HCl ES 0.5 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Hydroxyzine HCl ES 2 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Iodixanol NYC 55% AB 80 mcg/mLb Physically compatible for 4 hr at 23 and 37°C 2467 C

Iohexol NYC 51.8% AB 80 mcg/mLb Physically compatible for 4 hr at 23 and 37°C 2467 C

Iopamidol BRD 51% AB 80 mcg/mLb Physically compatible for 4 hr at 23 and 37°C 2467 C

Ioxaglate meglumine–
ioxaglate sodium

MA 39.3% AB 80 mcg/mLb Physically compatible for 4 hr at 23 and 37°C 2467 C

Isoproterenol HCl AB 20 mcg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Ketorolac tromethamine AB 15 mg/mLb AB 80 mcg/mLb Trace haze forms immediately 2467 I

Labetalol HCl AB 2 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Levofloxacin OMN 5 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Lidocaine HCl AST 10 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Linezolid PHU 2 mg/mL AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Lorazepam ES 0.5 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Magnesium sulfate APP 100 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Mannitol BA 15% AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Meperidine HCl AB 4 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Methohexital sodium JP 10 mg/mLb AB 80 mcg/mLb Microparticulates and yellow color form imme-
diately

2467 I

Methylprednisolone 
sodium succinate

PHU 5 mg/mLb AB 80 mcg/mLb Microparticulates form immediately 2467 I

Metoclopramide HCl RB 5 mg/mL AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Metronidazole BA 5 mg/mL AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Micafungin sodium ASP 1.5 mg/mLb BA 80 mcg/mLb Physically compatible for 4 hr at 23°C 2683 C

Midazolam HCl APP 1 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Milrinone lactate SAN 0.2 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Morphine sulfate ES 1 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Nalbuphine HCl EN 10 mg/mL AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Naloxone HCl AB 0.4 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Nicardipine HCl WAY 1 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Nitroglycerin AMR 0.4 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Norepinephrine bitar-
trate

AB 0.12 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Ondansetron HCl GW 1 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Pancuronium bromide BA 0.1 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Pentobarbital sodium AB 5 mg/mLb AB 80 mcg/mLb Trace haze and microparticulates form imme-
diately

2467 I

Phenylephrine HCl AMR 1 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Phenytoin sodium ES 50 mg/mL AB 80 mcg/mLb Microcrystals and yellowish darkening form 
immediately

2467 I

Piperacillin sodium– 
tazobactam sodium

LEd 40 mg/mLb f AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Potassium chloride APP 0.1 mEq/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Procainamide HCl ES 10 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Prochlorperazine 
edisylate

SKB 0.5 mg/mLb AB 80 mcg/mLb Trace haze forms in 4 hr 2467 I

Promethazine HCl ES 2 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Propofol ASZi 10 mg/mL AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Propranolol HCl WAY 1 mg/mL AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Quinupristin– 
dalfopristin

AVE 5 mg/mLb g AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Ranitidine HCl GW 2 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Remifentanil HCl AB 0.2 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Rocuronium bromide OR 1 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Sodium bicarbonate APP 1 mEq/mL AB 80 mcg/mLb Trace haze and microparticulates form immedi-
ately with turbidity in 4 hr

2467 I

Sufentanil citrate BA 12.5 mcg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Theophylline BA 4 mg/mLa AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Tobramycin sulfate LI 5 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Trimethoprim– 
sulfamethoxazole

ES 0.8 mg/mLb h AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Vancomycin HCl APP 10 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vecuronium bromide ES 0.2 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Verapamil HCl AB 1.25 mg/mLb AB 80 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Concentration expressed in milligrams of phenytoin sodium equivalents (PE) per mL.

d Test performed using the formulation WITHOUT edetate disodium.

e Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

f Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

g Quinupristin and dalfopristin components combined.

h Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

i Test performed using the formulation WITH edetate disodium.

Selected Revisions January 31, 2020. © Copyright, October 
2004. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Fentanyl Citrate
AHFS 28:08.08

Products
Fentanyl citrate is available in 2-, 5-, 10-, and 20-mL ampuls, 2- 
and 5-mL syringe cartridges, and 30- and 50-mL vials. Each mL 
contains fentanyl (as the citrate) 50 mcg (0.05 mg) with hydro-
chloric acid and/or sodium hydroxide for pH adjustment.1(1/08) 4 

pH
From 4 to 7.5.1(1/08) 4 

Osmolality
The product osmolality was determined to be essentially 0 
mOsm/kg.1233 

Trade Name(s)
Sublimaze

Administration
Fentanyl citrate is administered by intramuscular or intravenous 
injection.1(1/08) 

Stability
Intact containers should be stored at controlled room tempera-
ture and protected from light. Brief exposure to temperatures 
up to 40°C does not affect concentration.1(1/08) 4 

pH Effects
Fentanyl citrate is most stable at pH 3.5 to 7.5.1638  Fentanyl is 
hydrolyzed in acidic solutions.4 

Syringes
In 2015, reports of decreased potency of certain drugs (e.g., 
fentanyl citrate) stored in Becton Dickinson syringes for 
extended periods (i.e., exceeding 24 hours) were confirmed by 
the manufacturer of these syringes; the cause of this change was 
later identified to be the inclusion of an alternate rubber stopper 
in the plunger of certain product lots of syringes.3029 3036 3037 3039 
3041 3042  Decreased potency was not observed when the syringes 
were filled and used promptly.3037  Use of the alternate stopper 
was later discontinued and use of the primary stopper in such 
syringes was resumed; however, Becton Dickinson states that 
its general-use syringes are cleared by FDA for immediate use in 
fluid aspiration and injection and that such syringes, regardless 
of the stopper material, have not been cleared by FDA for use as 
a closed-container system.3391 

Undiluted fentanyl citrate 50 mcg/mL was tested for stability 
in polypropylene syringes. The fentanyl citrate injection was 
filled into polypropylene syringes that were then capped off. 
The samples were stored for 28 days under refrigeration at 5°C 
and at room temperature of 22°C exposed to light. No change 
in color or clarity occurred. No loss of fentanyl citrate at either 
set of storage conditions occurred.2648 

Fentanyl citrate (Elkins Sinn) 0.0167 mg/mL in sodium chlo-
ride 0.9% packaged in polypropylene syringes (Sherwood) was 
physically stable and exhibited little or no loss in 24 hours 
stored at 4 or 23°C in the dark.2199 

Fentanyl citrate (David Bull) 12.5 mcg/mL in sodium chloride 
0.9% was packaged as 8 mL in 10-mL polypropylene syringes 
(Terumo) with attached needles. Fentanyl citrate (David Bull) 
33.3 mcg/mL in sodium chloride 0.9% was packaged as 18 mL in 
20-mL polypropylene syringes (Terumo) with attached needles. 
The syringes were stored at 5, 22, and 38°C for 7 days. The solu-
tions were visually unchanged with no loss of drug at 5 and 
22°C. At 38°C, the 12.5-mcg/mL solution had under 7% loss and 
the 33.3-mcg/mL solution had no loss.2202 

Fentanyl citrate (Janssen) 35 mcg/mL in sodium chloride 
0.9% was packaged in 2 types of polypropylene syringes. The 
Omnifix (B. Braun) syringes had polyisoprene piston tips while 
the Terumo syringes had no natural or synthetic rubber in the 
product. Stored at 4, 21, and 35°C for 30 days, the test solutions 
exhibited no visible or pH changes. Although the pH remained 
within the stability range for the drug, this does not demon-
strate stability.2387 

Fentanyl citrate (Hospira) was diluted to a concentration of 
5 mcg/mL in sodium chloride 0.9% and packaged as 1.1 mL in 
12-mL polypropylene syringes (Terumo).2791  The syringes were 
stored for 90 days at a controlled temperature of 23 to 27°C 
and relative humidity of 55 to 65% while being protected from 
light.2791  Neither changes in color or clarity nor appreciable 
changes in pH from baseline values occurred.2791  Samples exhib-
ited a loss of less than 1% at 90 days.2791 

Ambulatory Pumps
Fentanyl citrate (Merck) 50 and 30 mcg/mL in sodium chloride 
0.9% was evaluated in CADD-1 and CADD-PRIZM medication 
cassettes. About 4% drug loss occurred in 14 days at room and 
refrigeration temperatures.2717 

Sorption
Fentanyl citrate 2 mcg/mL in various buffer solutions ranging 
from pH 5.5 to pH 6.7 packaged in polyvinyl chloride (PVC) 
containers (Baxter) was shown to undergo slow sorption to the 
PVC in amounts dependent on the pH of the solution. The lower 
pH solutions exhibited less loss with increasing loss as the pH 
increased. At the highest pH tested of 6.7, 17% fentanyl loss 
occurred in 1 day. Refrigeration decreased the extent of loss but 
did not eliminate it. See Table 1. Little or no fentanyl loss was 
found in identical fentanyl citrate 2-mcg/mL solutions packaged 
in glass containers.2305 

Undiluted fentanyl citrate 50 mcg/mL was tested for stability 
in PVC bags. The fentanyl citrate injection was filled into PVC 
bags that were stored for 28 days under refrigeration at 5°C and 
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at room temperature of 22°C exposed to light. No change in 
color or clarity occurred. No loss of fentanyl citrate at either set 
of storage conditions occurred.2648 

Table 1. Percentage of fentanyl citrate 2 mcg/mL 

remaining after storage for 30 days at 23°C in PVC 

containers2305 

Buffer pH Fentanyl Remaining (%)

5.5 85

5.8 77

6.3 56

6.7 27

Filtration
Fentanyl citrate (Janssen) 2.5 mcg/mL in dextrose 5% or sodium 
chloride 0.9% was delivered over 4 hours through 3 kinds of 
0.2-μm membrane filters varying in size and composition. No 
fentanyl loss occurred due to sorption to the filter.1399 

Central Venous Catheter
Fentanyl citrate (Abbott) 10 mcg/mL in dextrose 5% was found 
to be compatible with the ARROWg+ard Blue Plus (Arrow Inter-
national) chlorhexidine-bearing triple-lumen central catheter. 
Essentially complete delivery of the drug was found with little 
or no drug loss occurring. Furthermore, chlorhexidine delivered 
from the catheter remained at trace amounts with no substan-
tial increase due to the delivery of the drug through the cath-
eter.2335 

Compatibility Information
Solution Compatibility

Fentanyl citrate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% DB,a  TRb JN 5 mg Physically compatible. No loss in 48 hr at 22°C in light 1357 C

Dextrose 5% AB JN 20 and 40 mg Visually compatible. 3% or less loss in 3 hr at 24°C 1852 C

Sodium chloride 0.9% TRb JN 20 mg Physically compatible. Little loss in 30 days at 3 and 23°C 1356 C

Sodium chloride 0.9% DB,a  TRb JN 5 mg Physically compatible. No loss in 48 hr at 22°C in light 1357 C

a Tested in glass containers.

b Tested in PVC containers.

Additive Compatibility

Fentanyl citrate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Bupivacaine HCl WI 1.25 g JN 20 mg NSa Physically compatible with little or no loss of either 
drug in 30 days at 3 and 23°C

1396 C

Bupivacaine HCl 1.25 g 2 mg NSa Physically compatible with no bupivacaine loss and 
about 6 to 7% fentanyl loss in 30 days at 4 and 
23°C

2305 C

Bupivacaine HCl 600 mg 2 mg NSa Physically compatible with no bupivacaine loss and 
about 2 to 4% fentanyl loss in 30 days at 4 and 
23°C

2305 C

Bupivacaine HCl ASTg 1 g JN 35 mg NSa Visually compatible with less than 10% change of 
any drug in 28 days at 4°C and 24 days at 25°C in 
the dark

2437 C

Bupivacaine HCl WIh 440 mg JN 1.25 mg e No bupivacaine and fentanyl loss and 10% 
epinephrine loss in 30 days at 3 and 23°C then 48 
hr at 30°C

1627 C

Bupivacaine HCl IVXi 1 g IVX 2 mg Visually compatible with less than 10% loss of 
epinephrine and no loss of other drugs in 182 days 
at 4 and 22°C

2613 C
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Clonidine HCl BIj 9 mg JN 35 mg NSa Visually compatible with less than 10% change of 
any drug in 28 days at 4°C and 24 days at 25°C in 
the dark

2437 C

Droperidol with 
ketamine HCl

JN  
JN

50 mg  
1 g

DB 10 mg NSa Visually compatible. 5% increase in all drugs in 30 
days at 4 and 25°C due to water loss

2653 C

Droperidol with 
ketamine HCl

JN  
JN

50 mg  
1 g

DB 10 mg NSd Visually compatible with little loss of the drugs in 
30 days at 25°C

2653 C

Epinephrine bitar-
trate

PHXl 2 mg IVX 2 mg Visually compatible with less than 10% loss of 
epinephrine and no loss of other drugs in 182 days 
at 4 and 22°C

2613 C

Epinephrine HCl ABk 0.69 mg JN 1.25 mg e No bupivacaine and fentanyl loss and 10% 
epinephrine loss in 30 days at 3 and 23°C then 48 
hr at 30°C

1627 C

Fluorouracil AB 1 and 16 g AB 12.5 mg D5W, NSa 25% fentanyl loss in 15 min due to sorption to PVC 2064 I

Ketamine HCl with 
droperidol

JN  
JN

1 g  
50 mg

DB 10 mg NSa Visually compatible. 5% increase in all drugs in 30 
days at 4 and 25°C due to water loss

2653 C

Ketamine HCl with 
droperidol

JN  
JN

1 g  
50 mg

DB 10 mg NSd Visually compatible with little loss of the drugs in 
30 days at 25°C

2653 C

Lidocaine HCl AST 2.5 g 2 mg NSa Physically compatible with no loss of lidocaine or 
fentanyl at pH 5.8 in 30 days at 4 and 23°C

2305 C

Lidocaine HCl BRN 2.5 g 2 mg NSa Physically compatible with little lidocaine loss but 
18% fentanyl loss at 23°C and 10% loss at 4°C in 2 
days due to sorption at pH 6.7 from higher pH lido-
caine product

2305 I

Ropivacaine HCl ASZ 1 g JN 1 mg NSb Physically compatible. No loss of either drug in 30 
days at 30°C in the dark

2433 C

Ropivacaine HCl ASZ 2 g JN 1 and 10 mg b Physically compatible. No loss of either drug in 30 
days at 30°C in the dark

2433 C

Ropivacaine HCl ASZ 1.5 g CUR 3 mg NSc Physically compatible. No loss of either drug in 51 
days at 20 and 4°C

2498 C

Ropivacaine HCl ASZ 1.5 g CUR 3 mg NSa Physically compatible. No loss of either drug in 7 
days at 20 and 4°C

2498 C

Ziconotide acetate ELN 25 mgb BB 1 gf 10% ziconotide loss in 26 days. No fentanyl loss in 
40 days at 37°C

2772 C

a Tested in PVC containers.

b Tested in polypropylene bags (Mark II Polybags).

c Tested in glass and ethylene vinyl acetate containers.

d Tested in glass containers.

e Tested in portable infusion pump reservoirs (Pharmacia Deltec).

f Fentanyl citrate powder dissolved in ziconotide acetate injection.

g Tested with clonidine HCl (BI) 9 mg.

h Tested with epinephrine HCl (AB) 0.69 mg.

i Tested with epinephrine bitartrate (PHX) 2 mg.

j Tested with bupivacaine HCl (AST) 1 g.

k Tested with bupivacaine HCl (WI) 440 mg.

l Tested with bupivacaine HCl (IVX) 1 g.

Additive Compatibility (Cont.)
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Drugs in Syringe Compatibility

Fentanyl citrate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Atracurium besylate BW 10 mg/mL 50 mcg/mL Physically compatible and atracurium stable for 
24 hr at 5 and 30°C

1694 C

Atropine sulfate 0.6 mg/1.5 mL MN 100 mcg/1 mL Physically compatible for at least 15 min 14 C

Atropine sulfate ST 0.4 mg/1 mL MN 0.05 mg/1 mL Physically compatible for at least 15 min 326 C

Bupivacaine HCl with 
clonidine HCl

AST  
BI

50 mg  
0.45 mg

JN 1.75 mg Diluted to 50 mL with NS. Visually compatible 
with less than 10% loss of any drug in 25 days at 
4 and 25°C in the dark

2437 C

Bupivacaine HCl with 
ketamine HCl

SW  
PD

1.5 mg/mL  
2 mg/mL

JN 0.01 mg/mL Diluted to 5 mL with NS. Visually compat-
ible with no new GC/MS peaks in 1 hr at room 
temperature

1956 C

Butorphanol tartrate BR 4 mg/2 mL MN 0.1 mg/2 mL Physically compatible for 30 min at room 
temperature

566 C

Caffeine citrate 20 mg/1 mL ES 50 mcg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Chlorpromazine HCl PO 50 mg/2 mL MN 0.05 mg/1 mL Physically compatible for at least 15 min 326 C

Clonidine HCl with  
bupivacaine HCl

BI  
AST

0.45 mg  
50 mg

JN 1.75 mg Diluted to 50 mL with NS. Visually compatible 
with less than 10% loss of any drug in 25 days at 
4 and 25°C in the dark

2437 C

Clonidine HCl with  
lidocaine HCl

BI  
AST

0.03 mg/mL  
2 mg/mL

JN 0.01 mg/mL Diluted to 5 mL with NS. Visually compat-
ible with no new GC/MS peaks in 1 hr at room 
temperature

1956 C

Dimenhydrinate HR 50 mg/1 mL MN 0.05 mg/1 mL Physically compatible for at least 15 min 326 C

Diphenhydramine HCl PD 50 mg/1 mL MN 0.05 mg/1 mL Physically compatible for at least 15 min 326 C

Droperidol MN 2.5 mg/1 mL MN 0.05 mg/1 mL Physically compatible for at least 15 min 326 C

Heparin sodium 2500 units/1 mL JN 0.1 mg/2 mL Physically compatible for at least 5 min 1053 C

Hydromorphone HCl KN 4 mg/2 mL MN 0.05 mg/1 mL Physically compatible for 30 min 517 C

Hydroxyzine HCl PF 50 mg/1 mL MN 0.05 mg/1 mL Physically compatible for at least 15 min 326 C

Hydroxyzine HCl PF 50 mg/1 mL CR 0.05 mg/1 mL Physically compatible 771 C

Hydroxyzine HCl PF 100 mg/2 mL CR 0.05 mg/1 mL Physically compatible 771 C

Ketamine HCl PF 1 mg/mL 40 mcg/mL Diluted in sodium chloride 0.9%. Physically 
compatible for 96 hr at 25°C

2563 C

Ketamine HCl with  
bupivacaine HCl

PD  
SW

2 mg/mL  
1.5 mg/mL

JN 0.01 mg/mL Diluted to 5 mL with NS. Visually compat-
ible with no new GC/MS peaks in 1 hr at room 
temperature

1956 C

Lidocaine HCl with  
clonidine HCl

AST  
BI

2 mg/mL  
0.03 mg/mL

JN 0.01 mg/mL Diluted to 5 mL with NS. Visually compat-
ible with no new GC/MS peaks in 1 hr at room 
temperature

1956 C

Meperidine HCl WI 50 mg/1 mL MN 0.05 mg/1 mL Physically compatible for at least 15 min 326 C

Metoclopramide HCl NO 10 mg/2 mL MN 0.05 mg/1 mL Physically compatible for 15 min at room 
temperature

565 C

Metoclopramide HCl with 
midazolam HCl

AST  
RC

20 mg/4 mL  
15 mg/3 mL

DB 1 mg/20 mL Visually compatible with 7% or less loss of each 
drug in 10 days at 32°C

2268 C

Midazolam HCl RC 5 mg/1 mL ES 0.1 mg/2 mL Physically compatible for 4 hr at 25°C 1145 C



ASHP INJECTABLE DRUG INFORMATION FENTANyL CITRATE 685

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Midazolam HCl RC 0.625 and 0.938 mg/
mLa 

DB 12.5 mcg/mLa Visually compatible. Little fentanyl loss. 7 and 
9% midazolam loss in 7 days at 5 and 22°C, 
respectively

2202 C

Midazolam HCl RC 0.625 mg/mLa DB 37.5 mcg/mLa Visually compatible. No fentanyl loss. 5 and 8% 
midazolam loss in 7 days at 5 and 22°C, respec-
tively

2202 C

Midazolam HCl RC 0.938 mg/mLa DB 37.5 mcg/mLa Visually compatible. Little fentanyl loss. 7 and 
9% midazolam loss in 7 days at 5 and 22°C, 
respectively

2202 C

Midazolam HCl RC 0.278 and 0.833 mg/
mLa 

DB 33.3 mcg/mLa Visually compatible. No fentanyl loss. 5 and 7% 
midazolam loss in 7 days at 5 and 22°C, respec-
tively

2202 C

Midazolam HCl with 
metoclopramide HCl

RC  
AST

15 mg/3 mL  
20 mg/4 mL

DB 1 mg/20 mL Visually compatible with 7% or less loss of each 
drug in 10 days at 32°C

2268 C

Morphine sulfate ST 15 mg/1 mL MN 0.05 mg/1 mL Physically compatible for at least 15 min 326 C

Ondansetron HCl GW 1.33 mg/mLa ES 16.7 mcg/mLa Physically compatible. Little loss of either drug 
in 24 hr at 4 or 23°C

2199 C

Pantoprazole sodium b 4 mg/1 mL 50 mcg/1 mL Possible precipitate within 15 min 2574 I

Pentazocine lactate WI 30 mg/1 mL MN 0.05 mg/1 mL Physically compatible for at least 15 min 326 C

Pentobarbital sodium AB 50 mg/1 mL MN 0.05 mg/1 mL Physically incompatible within 15 min 326 I

Prochlorperazine 
edisylate

PO 5 mg/1 mL MN 0.05 mg/1 mL Physically compatible for at least 15 min 326 C

Promethazine HCl PO 50 mg/2 mL MN 0.05 mg/1 mL Physically compatible for at least 15 min 326 C

Ranitidine HCl GL 50 mg/2 mL JN 0.1 mg/2 mL Physically compatible for 1 hr at 25°C 978 C

Scopolamine HBr 0.6 mg/1.5 mL MN 100 mcg/1 mL Physically compatible for at least 15 min 14 C

Scopolamine HBr ST 0.4 mg/1 mL MN 0.05 mg/1 mL Physically compatible for at least 15 min 326 C

a Tested in sodium chloride 0.9%.

b Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Fentanyl citrate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Abciximab LI 36 mcg/mLa AB 50 mcg/mL Visually compatible for 12 hr at 23°C 2374 C

Acetaminophen CAD 10 mg/mL TAY, 
HOS

50 mcg/mL Physically compatible with less than 10% acet-
aminophen loss over 4 hr at room temperature

2841, 
2844 

C

Acyclovir sodium BV 5 mg/mLb HOS 50 mcg/mL Physically compatible 2794 C

Alprostadil BED 7.5 mcg/mLk l JN 10 mcg/mLj Visually compatible for 1 hr 2746 C

Amiodarone HCl WY 6 mg/mLa BA 50 mcg/mL Visually compatible for 24 hr at 22°C 2352 C

Anidulafungin VIC 0.5 mg/mLa AB 50 mcg/mL Physically compatible for 4 hr at 23°C 2617 C

Argatroban GSK 1 mg/mLb ES 50 mcg/mL Visually compatible for 24 hr at 23°C 2391 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Atracurium besylate BW 0.5 mg/mLa ES 10 mcg/mLa Physically compatible for 24 hr at 28°C 1337 C

Atropine sulfate LY 0.4 mg/mL JN 25 mcg/mLa Physically compatible for 48 hr at 22°C 1706 C

Azithromycin PF 2 mg/mLb AB 50 mcg/mLi Whitish-yellow microcrystals found 2368 I

Bivalirudin TMC 5 mg/mLa AB 50 mcg/mL Physically compatible for 4 hr at 23°C 2373 C

Bivalirudin TMC 5 mg/mLa b TAY 50 mcg/mL Visually compatible for 6 hr at 23°C 2680 C

Caffeine citrate 20 mg/mL 10 mcg/mLa Compatible and stable for 24 hr at room 
temperature

1(1/08) C

Cangrelor tetrasodium TMC 1 mg/mLb 12.5 mcg/mLb Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.7 mg/mLb HOS 0.05 mg/mL Physically compatible for 4 hr at room tempera-
ture

2758 C

Caspofungin acetate ME 0.5 mg/mLb HOS 0.05 mg/mL Physically compatible with fentanyl citrate i.v. 
push over 2 to 5 min

2766 C

Ceftaroline fosamil FOR 2.22 mg/mLa b m HOS 50 mcg/mL Physically compatible for 4 hr at 23°C 2826 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLo p WW 50 mcg/mL Physically compatible for 2 hr 3247, 
3262 

C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa AB 12.5 mcg/mLa Physically compatible for 4 hr at 23°C 2074 C

Clonidine HCl BI 18 mcg/mLb ALP 50 mcg/mL Visually compatible 2642 C

Cloxacillin sodium SMX 100 mg/mL SZ 50 mcg/mL Physically compatible for up to 4 hr at room 
temperature

3245 C

Dexamethasone 
sodium phosphate

AMR 1 mg/mLa JN 0.025 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Dexmedetomidine HCl HOS 4 mcg/mLb Stated to be compatible 3181 C

Diazepam ES 0.5 mg/mLa JN 0.025 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Diltiazem HCl MMD 1 mg/mLa ES 0.05 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Diphenhydramine HCl SCN 2 mg/mLa JN 0.025 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Dobutamine HCl LI 4 mg/mLa ES 0.05 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Dopamine HCl AB 3.2 mg/mLa ES 0.05 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Doripenem JJ 5 mg/mLa b HOS 0.05 mg/mL Physically compatible for 4 hr at 23°C 2743 C

Doxapram HCl RB 2 mg/mLa ESL 25 mcg/mLa Visually compatible for 4 hr at 23°C 2470 C

Enalaprilat MSD 0.05 mg/mLb ES 2 mcg/mLa Physically compatible for 24 hr at room 
temperature under fluorescent light

1355 C

Epinephrine HCl AB 0.02 mg/mLa ES 0.05 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Eravacycline dihydro-
chloride

TET 0.6 mg/mLb WW 50 mcg/mL Physically compatible for 2 hr at room tempera-
ture

3532 C

Esmolol HCl DCC 1 g/100 mLc JN 0.05 mg/1 mL Physically compatible when fentanyl is injected 
into Y-site of flowing admixtured 

1168 C

Esmolol HCl DCC 10 mg/mLc JN 0.05 mg/mL Physically compatible. No drug loss in 8 hr at 
room temperature in light

1168 C

Etomidate AB 2 mg/mL ES 0.05 mg/mL Visually compatible for 7 days at 25°C 1801 C

Fenoldopam mesylate AB 80 mcg/mLb AB 12.5 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Furosemide AMR 10 mg/mL ES 0.05 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Haloperidol lactate MN 0.2 mg/mLa JN 0.025 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Heparin sodium UP 1000 units/Le MN 0.05 mg/mL Physically compatible for 4 hr at room tempera-
ture

534 C

Heparin sodium ES 100 units/mLa ES 0.05 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Hetastarch in lactated 
electrolyte

AB 6% ES 12.5 mcg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydrocortisone 
sodium succinate

UP 10 mg/Le MN 0.05 mg/mL Physically compatible for 4 hr at room tempera-
ture

534 C

Hydromorphone HCl KN 1 mg/mL ES 0.05 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Hydroxyethyl starch 
130/0.4 in sodium 
chloride 0.9%

FRK 6% SZ 20a, 35a,  
50 mcg/mL

Visually compatible for 24 hr at room tempera-
ture

2770 C

Hydroxyzine HCl WI 4 mg/mLa JN 0.025 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Isavuconazonium 
sulfate

ASP 1.5 mg/mLo WW 50 mcg/mL Physically compatible for 2 hr 3263 C

Ketorolac trometh-
amine

WY 1 mg/mLa JN 0.025 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Labetalol HCl SC 1 mg/mLa JN 10 mcg/mLa Physically compatible for 24 hr at 18°C 1171 C

Labetalol HCl AH 2 mg/mLa ES 0.05 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Letermovir ME b b Physically compatible 3398 C

Levofloxacin OMN 5 mg/mLa AB 0.05 mg/mL Visually compatible for 4 hr at 24°C 2233 C

Linezolid PHU 2 mg/mL AB 0.05 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.33 mg/mLb 0.05 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Lorazepam WY 0.5 mg/mLa ES 0.05 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Lorazepam WY 0.1 mg/mLa JN 0.025 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Meropenem 50 mg/mL SZ 50 mcg/mL Physically compatible for 4 hr at room tempera-
ture

3538 C

Meropenem– 
vaborbactam

TMC 8 mg/mLb q HOS 50 mcg/mL Physically compatible for 3 hr at 20 to 25°C 3380 C

Methotrimeprazine 
HCl

LE 0.2 mg/mLa JN 0.025 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Metoclopramide HCl DU 5 mg/mL JN 0.025 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Midazolam HCl RC 1 mg/mLa ES 0.05 mg/mL Visually compatible for 24 hr at 23°C 1847 C

Midazolam HCl RC 0.1 and 0.5 mg/mLa JN 0.02 mg/mLa Visually compatible. No midazolam and 4% 
fentanyl loss in 3 hr at 24°C

1852 C

Midazolam HCl RC 0.1 and 0.5 mg/mLa JN 0.04 mg/mLa Visually compatible with no loss of either drug 
in 3 hr at 24°C

1852 C

Midazolam HCl RC 5 mg/mL 0.05 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Midazolam HCl RC 2 mg/mLa ES 0.05 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Midazolam HCl RC 0.2 mg/mLa JN 0.025 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Milrinone lactate SW 0.2 mg/mLa ES 0.05 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Milrinone lactate SW 0.4 mg/mLa ES 50 mcg/mL Visually compatible. Little loss of either drug in 
4 hr at 23°C

2214 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Morphine sulfate SCN 2 mg/mLa ES 0.05 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Nafcillin sodium WY 33 mg/mLb 0.05 mg/mL No precipitation 547 C

Nesiritide SCI 50 mcg/mLa b 0.05 mg/mL Physically compatible for 4 hr 2625 C

Nicardipine HCl WY 1 mg/mLa ES 0.05 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Nicardipine HCl DCC 0.1 mg/mLa ES 2 mcg/mLa Visually compatible for 24 hr at room tempera-
ture

235 C

Nitroglycerin AB 0.4 mg/mLa ES 0.05 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Norepinephrine bitar-
trate

AB 0.128 mg/mLa ES 0.05 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Oritavancin diphos-
phate

TAR 0.8, 1.2, and 2 mg/
mLa 

HOS 50 mcg/mLn Visually compatible for 4 hr at 20 to 24°C 2928 C

Oxaliplatin SS 0.5 mg/mLa AB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Palonosetron HCl MGI 50 mcg/mL AB 50 mcg/mL Physically compatible and no loss of either drug 
in 4 hr

2720 C

Pancuronium bromide ES 0.05 mg/mLa ES 10 mcg/mLa Physically compatible for 24 hr at 28°C 1337 C

Phenobarbital sodium WY 2 mg/mLa JN 0.025 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Phenytoin sodium ES 2 mg/mLa b JN 0.025 mg/mLa Precipitate forms within 1 hr 1706 I

Plazomicin sulfate ACH 24 mg/mLo WW 50 mcg/mL Physically compatible for 1 hr at 20 to 25°C 3432 C

Posaconazole ME 18 mg/mL 0.05 mg/mLo Physically compatible 2912 C

Potassium chloride AB 40 mEq/Le MN 0.05 mg/mL Physically compatible for 4 hr at room tempera-
ture

534 C

Propofol ZENr 10 mg/mL AB 0.05 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Ranitidine HCl GL 1 mg/mLa ES 0.05 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Remifentanil HCl GW 0.025 and 0.25 mg/
mLb 

ES 12.5 mcg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 6f  and 15 mcg/mLb ES 50 mcg/mL Visually compatible for 2 hr 1618 C

Scopolamine HBr LY 0.05 mg/mLa JN 0.025 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Tedizolid phosphate CUB 0.8 mg/mLb WW 50 mcg/mL Physically compatible for 2 hr 3244 C

TNA #218h AB 12.5a  and 50 
mcg/mL

Visually compatible for 4 hr at 23°C 2215 C

TNA #219h AB 12.5a  and 50 
mcg/mL

Visually compatible for 4 hr at 23°C 2215 C

TNA #220h AB 12.5a  and 50 
mcg/mL

Visually compatible for 4 hr at 23°C 2215 C

TNA #221h AB 12.5a  and 50 
mcg/mL

Visually compatible for 4 hr at 23°C 2215 C

TNA #222h AB 12.5a  and 50 
mcg/mL

Visually compatible for 4 hr at 23°C 2215 C

TNA #223h AB 12.5a  and 50 
mcg/mL

Visually compatible for 4 hr at 23°C 2215 C

TNA #224h AB 12.5a  and 50 
mcg/mL

Visually compatible for 4 hr at 23°C 2215 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)



ASHP INJECTABLE DRUG INFORMATION FENTANyL CITRATE 689

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

TNA #225h AB 12.5a  and 50 
mcg/mL

Visually compatible for 4 hr at 23°C 2215 C

TNA #226h AB 12.5a  and 50 
mcg/mL

Visually compatible for 4 hr at 23°C 2215 C

TPN #203h ES 0.05 mg/mL Visually compatible for 4 hr at 23°C 1974 C

TPN #204h ES 0.05 mg/mL Visually compatible for 4 hr at 23°C 1974 C

TPN #212h AB 0.0125 and 0.05 
mg/mLa 

Physically compatible for 4 hr at 23°C 2109 C

TPN #213h AB 0.0125 and 0.05 
mg/mLa 

Physically compatible for 4 hr at 23°C 2109 C

TPN #214h AB 0.0125 and 0.05 
mg/mLa 

Physically compatible for 4 hr at 23°C 2109 C

TPN #215h AB 0.0125 and 0.05 
mg/mLa 

Physically compatible for 4 hr at 23°C 2109 C

TPN #216h ES 0.01 mg/mLg Mixed 1 mL of fentanyl with 9 mL of TPN. Visu-
ally compatible for 24 hr

2104 C

Vecuronium bromide OR 0.1 mg/mLa ES 10 mcg/mLa Physically compatible for 24 hr at 28°C 1337 C

Vecuronium bromide OR 1 mg/mL ES 0.05 mg/mL Visually compatible for 4 hr at 27°C 2062 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in dextrose 5% in sodium chloride 0.9%.

d Flowing at 1.6 mL/min.

e Tested in dextrose 5% in Ringer’s injection, dextrose 5% in Ringer’s injection, lactated, dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

f Tested with albumin human 0.1%.

g Tested in sterile water for injection.

h Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

i Injected via Y-site into an administration set running azithromycin.

j Tested in either dextrose 5% or in sodium chloride 0.9%, but the report did not specify which solution.

k Tested in a 1:1 mixture of (1) dextrose 5% and dextrose 5% in sodium chloride 0.45% with and without potassium chloride 20 mEq/L and also in (2) dextrose 10% in sodium 
chloride 0.45% with and without potassium chloride 20 mEq/L.

l Tested in a 1:1 mixture of dextrose 5% and TPN #274 (see Appendix).

m Tested in Ringer’s injection, lactated.

n Tested undiluted.

o Tested in both dextrose 5% and sodium chloride 0.9%.

p Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

q Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

r Test performed using the formulation WITH edetate disodium.

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Ferric Carboxymaltose
AHFS 20:04.04

Products
Ferric carboxymaltose injection is available as a dark brown 
colloidal solution in 15-mL single-use vials containing 750 mg 
of elemental iron.3374  Each mL of the solution contains 50 mg of 
elemental iron in water for injection.3374  Vials also may contain 
sodium hydroxide and/or hydrochloric acid to adjust the pH.3374 

pH
From 5 to 7.3374 

Tonicity
The undiluted solution of ferric carboxymaltose injection 
containing 50 mg of elemental iron per mL is isotonic.3374 

Trade Name(s)
Injectafer

Administration
Ferric carboxymaltose injection is administered intravenously, 
either injected undiluted as a slow intravenous push or diluted in 
a compatible infusion solution for intravenous infusion.3374 

For slow intravenous push administration, the drug should 
be administered undiluted at a rate of approximately 100 mg (2 
mL)/min.3374 

For intravenous infusion, doses of up to 750 mg of elemental 
iron should be diluted in up to 250 mL of sodium chloride 
0.9% to yield a diluted solution for infusion with a concentra-
tion of elemental iron that is at least 2 mg/mL.3374  Such diluted 
solutions for infusion should be administered over at least 15 
minutes.3374 

Extravasation of ferric carboxymaltose injection should be 
avoided as it may cause a persistent brown discoloration at the 
extravasation site.3374  Patients should be monitored for extrava-
sation of the drug during administration; if extravasation occurs, 
administration at that site should be discontinued.3374 

Stability
Intact vials should be stored at controlled room temperature; 
freezing should be avoided.3374 

In colloidal solutions such as ferric carboxymaltose colloidal 
solution, the complex may be destabilized if diluted too 
much;3375  in order to maintain stability, ferric carboxymaltose 
injection should not be diluted to a concentration of elemental 
iron that is less than 2 mg/mL.3374 

Ferric carboxymaltose injection should be visually inspected 
for particulate matter and discoloration prior to administra-
tion.3374  Vials are for single use; any unused portion should be 
discarded.3374 

Evaluating the stability of non-biological complex drugs, like 
ferric carboxymaltose, which are large, synthetic, and complex 
products, requires the use of a variety of assessments.3375  In 
one study, ferric carboxymaltose (Vifor Pharma) injection was 
diluted in sodium chloride 0.9% to elemental iron concentra-
tions of 1, 2, and 5 mg/mL in polypropylene bottles and bags.3375  
Stability tests showed that the total iron content in solutions 
(as assessed by complexometric titration with ethylenedi-
aminetetraacetic acid [EDTA]) was within 10% of the theoret-
ical iron content for up to 72 hours at room temperature (30°C) 
and 70 to 80% relative humidity.3375  Additionally, the molec-
ular weight distribution of ferric carboxymaltose was essentially 
unchanged.3375  Diluted solutions of ferric carboxymaltose injec-
tion also were found to be free from sediment on visual inspec-
tion and had pH values and particle counts that were within the 
limits of acceptability during this study period.3375 

Sorption
In one study, ferric carboxymaltose (Vifor Pharma) injection 
diluted in sodium chloride 0.9% to elemental iron concentrations 
of 1, 2, and 5 mg/mL and stored for up to 72 h at 30°C and 70 to 
80% relative humidity in polypropylene bottles and bags showed 
no measurable sorption of iron to the surface of the containers.3375 

DOI: 10.37573/9781585286850.164

Compatibility Information
Solution Compatibility

Ferric carboxymaltose

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% AMR 2 to 4 g Physically and chemically stable for 72 hr at 
room temperature

3374 C

© Copyright, March 2018. American Society of Health-System 
Pharmacists, Inc.
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Ferric Derisomaltose
AHFS 20:04.04

Products
Ferric derisomaltose injection is available as a dark brown, 
nontransparent solution in 1-, 5-, and 10-mL single-dose  
(preservative-free) vials containing 100, 500, and 1000 mg of 
elemental iron, respectively.3549  Each mL of the solution contains 
100 mg of elemental iron in water for injection.3549 

pH
Ferric derisomaltose injection has a pH ranging from 5 to 7.3549 

Trade Name(s)
Monoferric

Administration
Ferric derisomaltose is administered as an intravenous infusion 
over at least 20 minutes after dilution of the drug in 100 to 500 mL  

of sodium chloride 0.9% to a final concentration exceeding 1 mg 
of elemental iron per mL.3549 

Extravasation of ferric derisomaltose injection should be 
avoided as it may cause a persistent brown discoloration at the 
extravasation site.3549  Patients should be monitored for extrava-
sation of the drug during administration; if extravasation occurs, 
administration at that site should be discontinued.3549 

Stability
Intact vials of ferric derisomaltose should be stored at controlled 
room temperature; freezing should be avoided.3549 

Ferric derisomaltose injection should be visually inspected 
for particulate matter and discoloration prior to administra-
tion.3549 The manufacturer states that the drug should not be 
mixed with or added to solutions containing other drugs.3549 

DOI: 10.37573/9781585286850.165

Compatibility Information
Solution Compatibility

Ferric derisomaltose

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% PHM May be stored for up to 8 hr at room temperature 3549 C

© Copyright, July 2020. American Society of Health-System 
Pharmacists, Inc.
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Ferumoxytol
AHFS 20:04.04

Products
Ferumoxytol injection is available as a black to reddish brown 
colloidal solution in single-use (preservative-free) vials containing 
510 mg of elemental iron.3550  Each mL of the solution contains 30 
mg of elemental iron, as well as polyglucose sorbitol carboxymeth-
ylether 30 mg and mannitol 44 mg.3550 

pH
Ferumoxytol injection has a pH ranging from 6 to 8.3550 

Tonicity
Ferumoxytol injection is isotonic.3550 

Osmolality
Ferumoxytol injection has an osmolality of 270 to 330 mOsmol/
kg.3550 

Trade Name(s)
Feraheme

Administration
Ferumoxytol is administered only as an intravenous infusion 
over at least 15 minutes after dilution of the drug in 50 to 200 
mL of sodium chloride 0.9% or dextrose 5%.3550 

Stability
Intact vials of ferumoxytol should be stored at controlled room 
temperature.3550 

Ferumoxytol injection should be visually inspected for partic-
ulate matter and discoloration prior to administration.3550 

DOI: 10.37573/9781585286850.166

Compatibility Information
Solution Compatibility

Ferumoxytol

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% AMA 2 to 8 g May be stored at room temperature of 23 to 27°C for 
up to 4 hr or refrigerated at 2 to 8°C for up to 48 hr

3550 C

Sodium chloride 0.9% AMAG 2 to 8 g May be stored at room temperature of 23 to 27°C for 
up to 4 hr or refrigerated at 2 to 8°C for up to 48 hr

3550 C

© Copyright, July 2020. American Society of Health-System 
Pharmacists, Inc.
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Filgrastim
AHFS 20:16

Products
Filgrastim is available in 300- and 480-mcg vials and syringes 
with the product compositions and package configurations 
shown in Table 1.2873 

Table 1. Filgrastim products and compositions2873 

 
300 mcg/ 
1-mL Vial

480 mcg/ 
1.6-mL Vial

300 mcg/ 
0.5-mL 
Syringe

480 mcg/ 
0.8-mL 
Syringe

Filgrastim 300 mcg 480 mcg 300 mcg 480 mcg

Acetate 0.59 mg 0.94 mg 0.295 mg 0.472 mg

Sorbitol 50 mg 80 mg 25 mg 40 mg

Polysorbate 80 0.004% 0.004% 0.004% 0.004%

Sodium 0.035 mg 0.056 mg 0.0175 mg 0.028 mg

Water for  
injection qs

1 mL 1.6 mL 0.5 mL 0.8 mL

Trade Name(s)
Neupogen

Administration
Filgrastim is administered by subcutaneous injection undiluted 
or by intravenous or subcutaneous infusion.4 2873  For intrave-
nous infusion, it is diluted in 50 to 100 mL of dextrose 5% and 
given over 15 to 30 minutes, 60 minutes, or 4 hours or over 24 
hours by continuous infusion.4 2873  It may also be given over 24 
hours by continuous subcutaneous infusion2873  after diluting 
the dose in 10 to 50 mL of dextrose 5% and infusing at a rate 
not exceeding 10 mL/24 hours.4  For extended infusions by 
either route, a controlled-infusion device is used.4  For filgrastim 
concentrations of 5 to 15 mcg/mL, albumin human should be 
added to the infusion solution at a final concentration of 0.2% 
(2 mg/mL).2873  The drug should not be diluted to concentrations 
less than 5 mcg/mL.2873 

Stability
Filgrastim injection is a clear, colorless solution.2873  Intact 
containers should be refrigerated at 2 to 8°C and protected from 
direct sunlight.2873  The product also should be protected from 
freezing2873  and temperatures above 30°C to avoid aggrega-
tion.4  The solution should not be shaken since this may damage 
the drug.2873  If vigorous shaking and subsequent foaming has 
occurred, the solution should not be used.2873 

Although refrigerated storage is required, the manufacturer 
has stated that filgrastim may be stored at room temperature 
for up to 24 hours,2873  while others have stated that the drug 
is stable for 7 days at room temperature.2745  The product is  

packaged in single-use containers with no antibacterial preser-
vative.2873  The manufacturer recommends that vials not be 
reentered and that unused portions be discarded.2873 

Filgrastim dilutions in dextrose 5% prepared for infusion 
should be stored under refrigeration and used within 24 hours 
of preparation because of concern about possible bacterial 
contamination.4 

pH Effects
Filgrastim is stable at pH 3.8 to 4.2, but stability is limited at 
neutral pH.4 

Syringes
Undiluted filgrastim is stable for 24 hours at 15 to 30°C and for 
7 days refrigerated at 2 to 8°C repackaged in tuberculin syringes 
(Becton Dickinson). However, refrigeration and use within 24 
hours are recommended because of concern about bacterial 
contamination.4 

Although studies have found filgrastim in syringes remained 
sterile stored under refrigeration,1764 2186  the sterility of repack-
aged injections is a function of the quality of the specific aseptic 
process of packaging, the quality of the environment in which the 
sterile product is packaged, and the capability of the personnel 
involved rather than a property of this unpreserved injection. 
Consequently, sterility is only valid for the specific facilities 
and operators for that specific test. The adequacy and safety 
of repackaging in another location or with other individuals or 
on another occasion should be verified independently for each 
institution and batch of repackaged filgrastim injection. Each 
institution needs to establish specific validation testing results 
for its own aseptic processing facilities, equipment, procedures, 
and personnel.1765 2187  The potential for microbiological growth 
should be considered when assigning expiration periods.

The sterility of filgrastim 0.2 mL (60 mcg) extemporane-
ously drawn aseptically into tuberculin syringes and kept under 
“patient use” storage conditions was evaluated. The syringes 
were sent home with patients to be stored in their home refrig-
erators for 7 days and then were returned for sterility testing. A 
contamination rate as high as 1.25% was reported. The authors 
expressed the opinion and hope that the high rate of contam-
ination was an artifact of the sterility testing itself. However, 
contamination during storage in the patients’ refrigerators may 
have occurred.2294 

Sorption
Filgrastim in dextrose 5% at concentrations above 15 mcg/mL 
and between 2 and 15 mcg/mL with added albumin human 0.2% 
is compatible with common plastics used in syringes, adminis-
tration sets, solution containers, and pump cassettes including 
polyvinyl chloride (PVC), polyolefin, and polypropylene.4 

Filgrastim sorption occurs to a greater extent with lower 
concentrations and with longer infusion tubing.2601  For filgrastim 

DOI: 10.37573/9781585286850.167
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concentrations between 5 and 15 mcg/mL, albumin human 
should be added to the infusion solution to make a final albumin 
human concentration of 0.2% (2 mg/mL) to minimize filgrastim 
adsorption to infusion containers and equipment.4  At filgrastim 
concentrations above 15 mcg/mL, albumin human is unneces-
sary.4  The product should not be diluted to a final concentra-
tion of less than 5 mcg/mL.2873 

The amount of loss of filgrastim (Amgen) from the undi-
luted injection at a concentration of 300 mcg/mL when deliv-
ered through 6.6-French, single-lumen, silicone rubber, Broviac 

catheters (Bard) was evaluated. The catheters were filled with 
dextrose 5% (about 0.45 mL) and flushed before and after 
introduction of the filgrastim. Injected amounts of filgrastim 
300 mcg/mL ranged from 0.17 to 1 mL. The delivered flush 
solution was collected and analyzed for filgrastim content and 
activity. The lowest volume (0.17 mL) incurred about 32% loss 
of filgrastim upon delivery. The other volumes incurred lower 
losses, ranging from 12% to none. A second repeat filgrastim 
injection incurred similar losses. The filgrastim that was deliv-
ered through the catheters remained active.2017 

Compatibility Information
Solution Compatibility

Filgrastim

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% AMG a Manufacturer-recommended solution 2873 C

Dextrose 5% AMG 2 mga Stable for 7 days at 2 to 8°C 4 C

Sodium chloride 0.45% AMG Physically incompatible 2873, 2892 I

Sodium chloride 0.9% AMG Physically incompatible 2873, 2892 I

a Concentrations between 5 and 15 mcg/mL require human albumin 2 mg/mL.

Y-Site Injection Compatibility (1:1 Mixture)

Filgrastim

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 7 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Allopurinol sodium BW 3 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Amikacin sulfate ES 5 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Amikacin sulfate BMS 5 mg/mLa AMG 10d  and 40a  
mcg/mL

Visually compatible. Little loss of filgrastim and 
fluconazole in 4 hr at 25°C

2060 C

Aminophylline AB 2.5 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Amphotericin B SQ 0.6 mg/mLa AMG 30 mcg/mLa Yellow turbidity and precipitate form 1687 I

Ampicillin sodium WY 20 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Ampicillin sodium–
sulbactam sodium

RR 20 mg/mLa e AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Aztreonam SQ 40 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Aztreonam SQ 40 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bleomycin sulfate BR 1 unit/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Bumetanide RC 0.04 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Buprenorphine HCl RKC 0.04 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Butorphanol tartrate BR 0.04 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Calcium gluconate AST 40 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Carboplatin BR 5 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Carmustine BR 1.5 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Cefazolin sodium LI 20 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Cefotaxime sodium HO 20 mg/mLa AMG 30 mcg/mLa Particles form in 4 hr 1687 I

Cefotetan disodium STU 20 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Cefoxitin sodium MSD 20 mg/mLa AMG 30 mcg/mLa Haze, particles, and filaments form immediately 1687 I

Ceftaroline fosamil FOR 2.22 mg/
mLa b c 

AMG 30 mcg/mLa Microparticulates formed 2826 I

Ceftazidime LI 40 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Ceftazidime LI 10 mg/mLa AMG 10d  and 40a  
mcg/mL

Visually compatible. Little loss of filgrastim and 
fluconazole in 4 hr at 25°C

2060 C

Ceftolozane sulfate– 
tazobactam sodium

CUB 10 mg/mLa i AMG 15 mcg/mLa Physically compatible for 2 hr 3262 C

Ceftriaxone sodium RC 20 mg/mLa AMG 30 mcg/mLa Particles and filaments form in 1 hr 1687 I

Cefuroxime sodium GL 20 mg/mLa AMG 30 mcg/mLa Haze, particles, and filaments form immediately 1687 I

Chlorpromazine HCl RU 2 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Cisplatin BR 1 mg/mL AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Clindamycin phosphate AB 10 mg/mLa AMG 30 mcg/mLa Particles and filaments form immediately 1687 I

Cyclophosphamide MJ 10 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Cytarabine CET 50 mg/mL AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Dacarbazine MI 4 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Dactinomycin MSD 0.01 mg/mLa AMG 30 mcg/mLa Particles and filaments form immediately 1687 I

Daunorubicin HCl WY 1 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Dexamethasone sodium 
phosphate

LY 1 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Diphenhydramine HCl ES 2 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Doxorubicin HCl CET 2 mg/mL AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Doxycycline hyclate ES 1 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Droperidol JN 0.4 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Enalaprilat MSD 0.1 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Etoposide BR 0.4 mg/mLa AMG 30 mcg/mLa Particles form immediately. Filaments form in 
1 hr

1687 I

Famotidine MSD 2 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Floxuridine RC 3 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fluconazole RR 2 mg/mL AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fluconazole RR 2 mg/mLa AMG 10d  and 40a  
mcg/mL

Visually compatible. Little loss of filgrastim and 
fluconazole in 4 hr at 25°C

2060 C

Fludarabine phosphate BX 1 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Fluorouracil RC 16 mg/mLa AMG 30 mcg/mLa Particles and long filaments form in 1 hr 1687 I

Furosemide AB 3 mg/mLa AMG 30 mcg/mLa Turbidity forms immediately. Filaments and 
particles form in 1 hr

1687 I

Gallium nitrate FUJ 0.4 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Ganciclovir sodium SY 20 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Gentamicin sulfate LY 5 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Gentamicin sulfate GNS 1.6 mg/mLa AMG 40 mcg/mLa Visually compatible. Little loss of filgrastim and 
gentamicin in 4 hr at 25°C

2060 C

Gentamicin sulfate GNS 1.6 mg/mLa AMG 10 mcg/mLd 23% loss of filgrastim in 4 hr at 25°C. Little 
gentamicin loss

2060 I

Granisetron HCl SKB 0.05 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 23°C 2000 C

Haloperidol lactate MN 0.2 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Heparin sodium ES 100 units/mLa AMG 30 mcg/mLa Particles and filaments form immediately 1687 I

Hydrocortisone sodium 
succinate

UP 1 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Hydromorphone HCl KN 0.5 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Hydroxyzine HCl ES 4 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Idarubicin HCl AD 0.5 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Ifosfamide MJ 25 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Imipenem–cilastatin 
sodium

MSD 10 mg/mLa h AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Imipenem–cilastatin 
sodium

ME 5 mg/mLa g AMG 40 mcg/mLa 16% loss of filgrastim in 4 hr at 25°C. Little 
imipenem–cilastatin loss

2060 I

Imipenem–cilastatin 
sodium

ME 5 mg/mLa g AMG 10 mcg/mLd Visually compatible. Little loss of filgrastim and 
imipenem–cilastatin in 4 hr at 25°C

2060 C

Isavuconazonium sulfate ASP 1.5 mg/mLa AMG 15 mcg/mLa Measured turbidity increases within 15 min 3263 I

Letermovir ME Physically incompatible 3398 I

Leucovorin calcium LE 2 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Lorazepam WY 0.1 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Mannitol BA 15% AMG 30 mcg/mLa Filaments form immediately 1687 I

Mechlorethamine HCl MSD 1 mg/mL AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Melphalan HCl BW 0.1 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Meperidine HCl WY 4 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Mesna MJ 10 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Methotrexate sodium LE 15 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Methylprednisolone 
sodium succinate

AB 5 mg/mLa AMG 30 mcg/mLa Haze, particles, and filaments form immediately 1687 I

Metoclopramide HCl ES 5 mg/mL AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Metronidazole BA 5 mg/mL AMG 30 mcg/mLa Particles form immediately. Filaments form in 
1 hr

1687 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Mitomycin BR 0.5 mg/mL AMG 30 mcg/mLa Color changes to reddish purple in 1 hr 1687 I

Mitoxantrone HCl LE 0.5 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Morphine sulfate WY 1 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Nalbuphine HCl DU 10 mg/mL AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Ondansetron HCl GL 1 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Posaconazole ME 18 mg/mL 6 mcg/mLj Physically compatible 2911, 
2912 

C

Potassium chloride AB 0.1 mEq/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Prochlorperazine 
edisylate

SCN 0.5 mg/mLa AMG 30 mcg/mLa Particles form immediately. Filaments form in 
1 hr

1687 I

Promethazine HCl SCN 2 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Ranitidine HCl GL 2 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Sodium bicarbonate AB 1 mEq/mL AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Streptozocin UP 40 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Thiotepa LE 1 mg/mLa AMG 30 mcg/mLa Particles and filaments form immediately 1687 I

Tobramycin sulfate LI 5 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Tobramycin sulfate LI 1.6 mg/mLa AMG 10d  and 40a  
mcg/mL

Visually compatible. Little loss of filgrastim and 
tobramycin in 4 hr at 25°C

2060 C

Trimethoprim– 
sulfamethoxazole

ES 0.8 mg/mLa f AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Vancomycin HCl AB 10 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Vinblastine sulfate LI 0.12 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Vincristine sulfate LI 0.05 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Vinorelbine tartrate BW 1 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

Zidovudine BW 4 mg/mLa AMG 30 mcg/mLa Physically compatible for 4 hr at 22°C 1687 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in Ringer’s injection, lactated.

d Tested in dextrose 5% with albumin human 2 mg/mL.

e Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

f Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

g Imipenem component. Imipenem in a 1:1 fixed-ratio concentration with cilastatin.

h Not specified whether concentration refers to single component or combined components.

i Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

j Tested in both dextrose 5% and sodium chloride 0.9%.

Selected Revisions December 12, 2018. © Copyright, October 
1994. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Floxacillin Sodium
AHFS 8:12.16.12

Flucloxacillin Sodium

Products
Floxacillin sodium is available in vials containing 250 mg, 500 
mg, and 1 g of floxacillin as the sodium salt. To reconstitute for 
intramuscular use, add 1.5 mL of sterile water for injection to 
the 250-mg vial, 2 mL to the 500-mg vial, or 2.5 mL to the 1-g 
vial.38 115 

For intravenous use, reconstitute the 250- or 500-mg vial 
with 5 to 10 mL and the 1-g vial with 15 to 20 mL of sterile 
water for injection. For intravenous infusion, the solution may 
be diluted further in a compatible infusion fluid.38 115 

For intrapleural use, reconstitute the 250-mg vial with 
5 to 10 mL of sterile water for injection. For intra-articular 
use, reconstitute the 250- or 500-mg vial with up to 5 mL 
of sterile water for injection or lidocaine hydrochloride 0.5% 
injection.38 115 

For smaller doses, the reconstitution volumes in Table 1 will 
yield the indicated concentrations.

Table 1. Floxacillin reconstitution volumes for smaller 

doses38 115 

Concentration (mg/1 mL)

Vial Size 50 100 125 200 250 500

250 mg 4.8 mL 2.3 mL 1.8 mL 1.05 mL    

500 mg   4.7 mL 3.7 mL 2.2 mL 1.7 mL  

1 g   9.3 mL     3.3 mL 1.3 mL

Sodium and Magnesium Content
Each gram of drug contains 2.2 mmol (51 mg) of sodium and 1 
mmol of magnesium.38 89 115 

Trade Name(s)
Floxapen, Ladropen

Administration
Floxacillin sodium may be administered by intramuscular injec-
tion, direct intravenous injection slowly over three to four 
minutes, continuous intravenous infusion, and intrapleural and 
intra-articular injection.38 

Stability
Floxacillin sodium in intact vials should be stored below 25°C. 
The injection reconstituted for intramuscular or direct intra-
venous injection should be freshly prepared and administered 
within 30 minutes. However, reconstituted floxacillin sodium 
injection is stated to be stable for 24 hours when stored under 
refrigeration.38 115 

Losses of 8% in three days were reported for reconstituted 
solutions containing floxacillin sodium (Beecham) 100 mg/mL 
stored at 20 to 25°C.89 

Freezing Solutions
Floxacillin sodium (Beecham) 20 mg/mL in sodium chloride 
0.9% or dextrose 5% in PVC bags (Travenol) retained greater 
than 90% after being frozen and stored at −27°C for up to 270 
days. Thawing by microwave radiation and subsequent storage 
for 24 hours at 4°C did not cause drug loss below 90% of the 
stated concentration. However, a distinct yellow discoloration 
was produced after 90 days of storage, rendering the solutions 
unacceptable.1176 

Floxacillin sodium (Beecham) 1 g in 50 mL of sodium chlo-
ride 0.9% or dextrose 5% in PVC bags (Travenol) was stored at 
−20°C for 30 days, followed by natural thawing and storage at 
5°C for 21 hours. The drug was stable under these conditions for 
the duration of the study.299 

Sorption
Floxacillin sodium was shown not to exhibit sorption to PVC 
bags and tubing, polyethylene tubing, Silastic tubing, and poly-
propylene syringes.536 606 

DOI: 10.37573/9781585286850.168

Compatibility Information
Solution Compatibility

Floxacillin sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in sodium  
chloride 0.45%

BE 1 g 6% loss in 24 hr at 20 to 25°C 89 C

Dextrose 5% Under 10% loss in 24 hr at room temperature 1475 C

Dextrose 5% BE 1 g 1% loss in 24 hr at 20 to 25°C 89 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Ringer’s injection, lactated Under 10% loss in 24 hr at room temperature 1475 C

Sodium chloride 0.9% Under 10% loss in 24 hr at room temperature 1475 C

Sodium chloride 0.9% BE 1 g 3% loss in 24 hr at 20 to 25°C 89 C

Sodium chloride 0.9% BA BE 5, 10, 20 g Visually compatible. 2 to 3% loss in 14 days and 7 to 9% loss 
in 28 days at 5°C

1844 C

Sodium chloride 0.9% BAa 120 g Stable for 6 days at 4°C. 28% loss in 24 hr at 37°C 2206 C

Sodium chloride 0.9% b 50 g 2% loss in 6 days at 4°C, 6% loss in 24 hr at 31°C, and 13% in 
7 hr at 37°C

2715 C

Sodium lactate 1⁄6 M Under 10% loss in 24 hr at room temperature 1475 C

Sodium lactate 1⁄6 M BE 1 g 4% loss in 24 hr at 20 to 25°C 89 C

a Tested in PVC containers.

b Tested in Infusor LV reservoirs.

Additive Compatibility

Floxacillin sodium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Aminophylline ANT 1 g BE 20 g NS Physically compatible for 72 hr at 15 and 30°C 1479 C

Amiodarone HCl LZ 4 g BE 20 g D5W Precipitates immediately 1479 I

Ampicillin sodium BE 20 g BE 20 g NS Physically compatible for 72 hr at 15 and 30°C 1479 C

Atropine sulfate ANT 60 mg BE 20 g W Haze forms in 24 hr and precipitate forms in 48 hr 
at 30°C. No change at 15°C

1479 I

Bumetanide LEO 6 mg BE 20 g NS Physically compatible for 72 hr at 15 and 30°C 1479 C

Buprenorphine HCl 75 mg BE 20 g W Thick haze forms in 24 hr and precipitate forms in 
47 hr at 30°C. No change at 15°C

1479 I

Calcium gluconate ANT 2 g BE 20 g NS White precipitate forms immediately 1479 I

Ceftazidime GSK 40 g GSK 40 g NS, W Physically compatible. Under 10% loss in 24 hr at 
room temperature and 4°C

2658 C

Ceftazidime GSK 60 g GSK 120 g NS, W Physically compatible. Under 10% loss in 24 hr at 
room temperature and 4°C

2658 C

Ceftazidime GSK 180 g GSK 240 g NS, W Physically compatible. Under 10% loss in 24 hr at 
room temperature and 4°C

2658 C

Cefuroxime sodium GL 37.5 g BE 20 g W Physically compatible for 72 hr at 15 and 30°C 1479 C

Cefuroxime sodium GL 7.5 g BE 10 g D5W, NS Physically compatible for 48 hr. Both drugs stable 
for 1 hr at room temperature

1036 C

Chlorpromazine HCl ANT 5 g BE 20 g W Yellow precipitate forms immediately 1479 I

Ciprofloxacin 2 g 10 g a Precipitates immediately 1473 I

Cloxacillin sodium BE 20 g BE 20 g NS Physically compatible for 24 hr at 15 and 30°C. Haze 
forms in 48 hr at 30°C. No change at 15°C

1479 C

Dexamethasone 
sodium phosphate

MSD 4 g BE 20 g NS Physically compatible for 72 hr at 15 and 30°C 1479 C

Dextran 40 10% D5W, NS Under 10% loss in 24 hr at room temperature 1475 C

Diamorphine HCl EV 500 mg BE 20 g W Physically compatible for 24 hr at 15 and 30°C. Haze 
forms in 48 hr at 30°C. No change at 15°C

1479 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Diazepam PHX 1 g BE 20 g D5W Haze forms in 7 hr at 30°C and 48 hr at 15°C 1479 I

Digoxin BW 25 mg BE 20 g NS Physically compatible for 72 hr at 15 and 30°C 1479 C

Dobutamine HCl LI 500 mg BE 20 g NS Haze forms immediately and precipitate forms in 24 
to 48 hr at 15 and 30°C

1479 I

Epinephrine HCl ANT 8 mg BE 20 g W Physically compatible for 72 hr at 15 and 30°C 1479 C

Erythromycin lacto-
bionate

AB 5 g BE 20 g NS Precipitates immediately. Crystals form in 5 hr at 
15°C

1479 I

Fusidate sodium LEO 500 mg 2.5 g D2.5½S, 
D2.5S, 
D5¼S, 
D5½S, D5S, 
D10S

Physically compatible and chemically stable for 48 
hr at room temperature

1800 C

Gentamicin sulfate RS 8 g BE 20 g NS Haze forms immediately and precipitate forms in 
2 hr

1479 I

Gentamicin sulfate EX 8 g BE 10 g NS Physically compatible for 48 hr. Both drugs stable 
for 1 hr at room temperature

1036 C

Gentamicin sulfate EX 8 g BE 10 g D5W Precipitates immediately 1036 I

Heparin sodium WED 20,000 
units

BE 20 g NS Physically compatible for 24 hr at 15 and 30°C. Haze 
forms in 48 hr at 30°C. No change at 15°C

1479 C

Hydrocortisone 
sodium succinate

UP 50 g BE 20 g NS Physically compatible for 72 hr at 15 and 30°C 1479 C

Isoproterenol HCl PX 4 mg BE 20 g D5W Physically compatible for 24 hr at 15 and 30°C. Haze 
forms in 48 hr and precipitate forms in 72 hr

1479 C

Isosorbide dinitrate 1 g BE 20 g Physically compatible for 24 hr at 15 and 30°C. Haze 
forms in 48 hr and precipitate forms in 72 hr at 
30°C. No change at 15°C

1479 C

Lidocaine HCl ANT 2 g BE 20 g NS Physically compatible for 72 hr at 15 and 30°C 1479 C

Meperidine HCl RC 5 g BE 20 g W Haze forms immediately and precipitate forms in 5 
to 24 hr

1479 I

Metoclopramide HCl ANT 1 g BE 20 g NS White precipitate forms immediately 1479 I

Metronidazole 5 g BE 10 g Physically compatible for 48 hr. Both drugs stable 
for 1 hr at room temperature

1036 C

Morphine sulfate EV 1 g BE 20 g W Haze forms in 24 hr and precipitate forms in 48 hr 
at 30°C. No change at 15°C

1479 I

Potassium chloride ANT 40 mmol BE 20 g W Physically compatible for 72 hr at 15 and 30°C 1479 C

Prochlorperazine 
edisylate

MB 1.25 g BE 20 g W Precipitates immediately 1479 I

Promethazine HCl MB 5 g BE 20 g W White precipitate forms immediately 1479 I

Ranitidine HCl GL 500 mg BE 20 g NS Physically compatible for 72 hr at 15 and 30°C 1479 C

Scopolamine butyl-
bromide

BI 2 g BE 20 g W Physically compatible for 24 hr at 15 and 30°C. 
Precipitate forms in 48 hr at 30°C. No change in 48 
hr at 15°C

1479 C

Tobramycin sulfate LI 8 g BE 20 g NS White precipitate forms in 7 hr 1479 I

Verapamil HCl AB 500 mg BE 20 g NS Haze and precipitate form in 24 hr at 30°C. No 
change at 15°C

1479 I

a Floxacillin sodium added to ciprofloxacin solvent.

Additive Compatibility (Cont.)
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Drugs in Syringe Compatibility

Floxacillin sodium

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Heparin sodium 2500 units/1 mL BE 1 g Visually compatible for at least 5 min 1053 C

Y-Site Injection Compatibility (1:1 Mixture)

Floxacillin sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Clarithromycin AB 4 mg/mLa BE 40 mg/mLa Translucent precipitate in 1 to 2 hr becoming 
a gel in 3 hr at 30 and 17°C

2174 I

Lorazepam WY 0.33 mg/mLb SKB 50 mg/mL White opalescence forms in 4 hr 1855 I

Midazolam HCl RC 5 mg/mL SKB 50 mg/mL White precipitate forms immediately 1855 I

TPN #189c BE 50 mg/mLb Visually compatible for 24 hr at 22°C 1767 C

Vancomycin HCl LI 10 mg/mLa d 250 mg/mL Physically incompatible 3536 I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

d Salt not specified.

Selected Revisions May 1, 2020. © Copyright, October 1992. 
American Society of Health-System Pharmacists, Inc.
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Floxuridine
AHFS 10:00

Products
Floxuridine is supplied in 5-mL vials containing 500 mg of 
drug.3070  Each vial should be reconstituted with 5 mL of sterile 
water for injection to yield a solution with a concentration of 
approximately 100 mg/mL.3070 

pH
A 2% aqueous solution has a pH of 4 to 5.5.3070 

Administration
Floxuridine is administered only by continuous regional intra- 
arterial infusion using an infusion pump after dilution in dextrose 
5% or sodium chloride 0.9% to a volume appropriate for the 
device to be used.3070 

Stability
Intact vials of floxuridine should be stored at 20 to 25°C.3070  The 
reconstituted solution in vials should be stored under refrigera-
tion at 2 to 8°C for no longer than 2 weeks.3070 

The pH of optimum stability is 4 to 7. Extreme acidity or 
alkalinity may result in hydrolysis.1379 

At a concentration of 5 mg/mL in sodium chloride 0.9%, 
floxuridine supported the growth of several microorgan-
isms commonly implicated in nosocomial infections, including  

Escherichia coli, Pseudomonas aeruginosa, and Candida albicans. 
The arbitrary application of an extended expiration date to flox-
uridine solutions is, therefore, highly questionable.827 

Syringes
Floxuridine (Roche) 50 mg/mL and 1 mg/mL in sodium chloride 
0.9% was packaged as 3 mL in 10-mL polypropylene infusion 
pump syringes (Pharmacia Deltec). Little or no loss occurred 
during 21 days of storage at 30°C.1967 

Implantable Pumps
Floxuridine 10 mg/mL was filled into an implantable infu-
sion pump (Fresenius VIP 30) and associated capillary tubing 
and stored at 37°C. No floxuridine loss and no contamination 
from components of pump materials occurred during 6 weeks 
of storage. However, an unidentified substance appeared in 7 
weeks, and 22% loss of floxuridine occurred by 8 weeks.1903 

Floxuridine (Roche) at concentrations ranging from about 
2.5 to 12 mg/mL with heparin sodium 200 units/mL in bacte-
riostatic sodium chloride 0.9% was evaluated for stability in an 
implantable infusion pump (Infusaid model 400). In this in vivo 
assessment, the floxuridine concentrations were determined 
prior to implantation in patients and again at the time of pump 
refills. No appreciable floxuridine loss occurred during 8 courses 
of therapy, from 4 to 12 days in duration, in 5 patients.767 

DOI: 10.37573/9781585286850.169

Compatibility Information
Solution Compatibility

Floxuridine

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% 5 to 10 g Under 10% loss in 14 days at room temperature 1379 C

Dextrose 5% APP Manufacturer-recommended solution 3070 C

Sodium chloride 0.9% 5 to 10 g Under 10% loss in 14 days at room temperature 1379 C

Sodium chloride 0.9% APP Manufacturer-recommended solution 3070 C

Additive Compatibility

Floxuridine

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Carboplatin 1 g 10 g W Under 10% drug loss in 7 days at 23°C 1954 C

Cisplatin BR 500 mg RC 10 g NS 13% floxuridine loss in 7 days at room 
temperature in dark

1386 C

Cisplatin with  
etoposide

200 mg  
300 mg

700 mg NS All drugs stable for 7 days at room 
temperature

1379 C
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Cisplatin with  
leucovorin calcium

200 mg  
140 mg

700 mg NS All drugs stable for 7 days at room 
temperature

1379 C

Etoposide 200 mg 10 g NS Both drugs stable for 15 days at room 
temperature

1379 C

Etoposide with  
cisplatin

300 mg  
200 mg

700 mg NS All drugs stable for 7 days at room 
temperature

1379 C

Fluorouracil 10 g 10 g NS Both drugs stable for 15 days at room 
temperature

1390 C

Leucovorin calcium QU 30 mg QU 1 g NS Physically compatible. Stable for 48 hr 
at 4 and 20°C. No floxuridine and 10% 
leucovorin loss in 48 hr at 40°C

1317 C

Leucovorin calcium QU 240 mg QU 2 g NS Physically compatible. Stable for 48 hr 
at 4 and 20°C. No floxuridine and 7% 
leucovorin loss in 48 hr at 40°C

1317 C

Leucovorin calcium QU 960 mg QU 4 g NS Physically compatible. Stable for 48 hr 
at 4, 20, and 40°C

1317 C

Leucovorin calcium 200 mg 10 g NS Both drugs stable for 15 days at room 
temperature protected from light

1387 C

Leucovorin calcium with 
cisplatin

140 mg  
200 mg

700 mg NS All drugs stable for 7 days at room 
temperature

1379 C

Y-Site Injection Compatibility (1:1 Mixture)

Floxuridine

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Allopurinol sodium BW 3 mg/mLb RC 3 mg/mLb Tiny particles form in 1 to 4 hr 1686 I

Amifostine USB 10 mg/mLa RC 3 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Aztreonam SQ 40 mg/mLa RC 3 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Etoposide phosphate BR 5 mg/mLa RC 3 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Filgrastim AMG 30 mcg/mLa RC 3 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fludarabine phosphate BX 1 mg/mLa RC 3 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Gemcitabine HCl LI 10 mg/mLb RC 3 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa RC 3 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Melphalan HCl BW 0.1 mg/mLb RC 3 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Ondansetron HCl GL 1 mg/mLb RC 3 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Paclitaxel NCI 1.2 mg/mLa RC 3 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Piperacillin sodium– 
tazobactam sodium

LEd 40 mg/mLa e RC 3 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Sargramostim IMM 10 mcg/mLb RC 3 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Teniposide BR 0.1 mg/mLa RC 3 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Thiotepa IMMc 1 mg/mLa RC 3 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Vinorelbine tartrate BW 1 mg/mLb RC 3 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Lyophilized formulation tested.

d Test performed using the formulation WITHOUT edetate disodium.

e Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

Selected Revisions May 10, 2016. © Copyright, October 1984. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Fluconazole
AHFS 8:14.08

Products
Fluconazole is available for intravenous infusion in 100- and 
200-mL glass bottles and polyvinyl chloride (PVC) bags in 
sodium chloride or dextrose diluents. Each mL of solution 
contains fluconazole 2 mg and either sodium chloride 9 mg or 
dextrose 56 mg.1(6/06) 

pH
From 4 to 8 in the sodium chloride diluent and from 3.5 to 6.5 in 
the dextrose diluent.1(6/06) 

Osmolarity
The infusion solution is iso-osmotic,1(6/06)  having an osmolarity 
of 300 to 315 mOsm/L.4 

Trade Name(s)
Diflucan

Administration
Fluconazole is administered by intravenous infusion at a rate 
not exceeding 200 mg/hr.1(6/06) 4 

Stability
Fluconazole injection in glass bottles or PVC bags should be 
stored between 5 and 30°C or between 5 and 25°C, respectively, 

and protected from freezing. Brief exposure to temperatures up 
to 40°C does not adversely affect the product in PVC bags. The 
overwrap moisture barrier should not be removed from the PVC 
bags until ready for use. The solution should not be used if it is 
cloudy or precipitated.1(6/06) 4 

Elastomeric Reservoir Pumps
Fluconazole (Pfizer) 2 mg/mL in sodium chloride 0.9% was 
evaluated for binding to natural rubber elastomeric reservoirs 
(Baxter). Less than 2% binding was found after storage for  
2 weeks at 35°C with gentle agitation.2014 

Central Venous Catheter
Fluconazole (Roerig) 2 mg/mL in dextrose 5% was found to be 
compatible with the ARROWg+ard Blue Plus (Arrow Interna-
tional) chlorhexidine-bearing triple-lumen central catheter. 
Essentially complete delivery of the drug was found with little 
or no drug loss occurring. Furthermore, chlorhexidine deliv-
ered from the catheter remained at trace amounts with no 
substantial increase due to the delivery of the drug through the  
catheter.2335 

DOI: 10.37573/9781585286850.170

Compatibility Information
Solution Compatibility

Fluconazole

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BAa PF 1 g Stable for 24 hr at 25°C in fluorescent light 1676 C

Ringer’s injection, lactated BAa PF 1 g Stable for 24 hr at 25°C in fluorescent light 1676 C

a Tested in PVC containers.

Additive Compatibility

Fluconazole

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Acyclovir sodium BW 5 g PF 1 g D5W Visually compatible with no fluconazole loss in 72 hr at 
25°C under fluorescent light. Acyclovir not tested

1677 C

Amikacin sulfate BR 2.5 g PF 1 g D5W Visually compatible with no fluconazole loss in 72 hr at 
25°C under fluorescent light. Amikacin not tested

1677 C

Amphotericin B LY 50 mg PF 1 g D5W Visually compatible with no fluconazole loss in 72 hr at 
25°C. Amphotericin B not tested

1677 C
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Cefazolin sodium SM 10 g PF 1 g D5W Visually compatible with no fluconazole loss in 72 hr at 
25°C under fluorescent light. Cefazolin not tested

1677 C

Ceftazidime GL 20 g PF 1 g D5W Visually compatible with no fluconazole loss in 72 hr at 
25°C under fluorescent light. Ceftazidime not tested

1677 C

Ciprofloxacin BAY 1 g RR 1 g Visually compatible with no loss of ciprofloxacin in 24 
hr at 22°C under fluorescent light. Fluconazole not 
tested

2413 C

Clindamycin phos-
phate

AST 6 g PF 1 g D5W Visually compatible with no fluconazole loss in 72 hr at 
25°C under fluorescent light. Clindamycin not tested

1677 C

Gentamicin sulfate SO 0.5 g PF 1 g D5W Visually compatible with no fluconazole loss in 72 hr at 
25°C under fluorescent light. Gentamicin not tested

1677 C

Heparin sodium BA 50,000 units PF 1 g D5Wa Fluconazole stable for 24 hr at 25°C in fluorescent 
light. Heparin not tested

1676 C

Meropenem ZEN 1 and 20 g RR 2 g NS Visually compatible for 4 hr at room temperature 1994 C

Metronidazole AB 2.5 g PF 1 g Visually compatible with no fluconazole loss in 72 hr at 
25°C under fluorescent light. Metronidazole not tested

1677 C

Morphine sulfate ES 0.25 g PF 1 g D5Wa Fluconazole stable for 24 hr at 25°C in fluorescent 
light. Morphine not tested

1676 C

Ondansetron HCl with 
ranitidine HCl

GL  
GL

100 mg  
500 mg

RR 2 g a Visually compatible with no loss of any drug in 4 hr 1730 C

Potassium chloride AB 10 mEq PF 1 g D5Wa Fluconazole stable for 24 hr at 25°C in fluorescent light 1676 C

Ranitidine HCl with 
ondansetron HCl

GL  
GL

500 mg  
100 mg

RR 2 g a Visually compatible with no loss of any drug in 4 hr 1730 C

Theophylline BA 0.4 g PF 1 g D5Wa Fluconazole stable for 72 hr at 25°C in fluorescent 
light. Theophylline not tested

1676 C

Trimethoprim– 
sulfamethoxazole

ES 0.4b  g PF 1 g D5W Delayed cloudiness and precipitation. No fluconazole 
loss in 72 hr at 25°C under fluorescent light

1677 I

a Tested in PVC containers.

b Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

Drugs in Syringe Compatibility

Fluconazole

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Pantoprazole sodium a 4 mg/1 mL 2 mg/1 mL Possible precipitate 
within 4 hr

2574 I

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Fluconazole

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 10 mg/mL RR 2 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Aldesleukin CHI 33,800 I.U./mLa RR 2 mg/mLa Visually compatible with little or no loss 
of aldesleukin activity

1857 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Allopurinol sodium BW 3 mg/mLb RR 2 mg/mL Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa RR 2 mg/mL Physically compatible for 4 hr at 23°C 1845 C

Amikacin sulfate BR 20 mg/mL RR 2 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Aminophylline ES 25 mg/mL RR 2 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Aminophylline AMR 0.8 and 1.5 mg/mLa b PF 0.5 and 1.5 
mg/mLa b 

Visually compatible with no loss of either 
drug in 3 hr at 24°C

1626 C

Amiodarone HCl WY 6 mg/mLa PF 2 mg/mLb Visually compatible for 24 hr at 22°C 2352 C

Amphotericin B SQ 5 mg/mL RR 2 mg/mL Cloudiness and yellow precipitate 1407 I

Ampicillin sodium WY 20 mg/mL RR 2 mg/mL Cloudiness develops 1407 I

Ampicillin sodium–
sulbactam sodium

PF 40 mg/mLm RR 2 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Anakinra SYN 4 and 36 mg/mLb PF 2 mg/mLb Physically compatible. No fluconazole loss 
in 4 hr at 25°C. Anakinra uncertain

2508 ?

Anidulafungin VIC 0.5 mg/mLa PF 2 mg/mL Physically compatible for 4 hr at 23°C 2617 C

Aztreonam SQ 40 mg/mL RR 2 mg/mL Visually compatible for 24 hr at 25°C 1407 C

Aztreonam SQ 40 mg/mLa RR 2 mg/mL Physically compatible for 4 hr at 23°C 1758 C

Benztropine mesylate MSD 1 mg/mL RR 2 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Bivalirudin TMC 5 mg/mLa PF 2 mg/mL Physically compatible for 4 hr at 23°C 2373 C

Calcium gluconate ES 100 mg/mL RR 2 mg/mL Cloudiness develops 1407 I

Cangrelor tetrasodium TMC 1 mg/mLb 2 mg/mL Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.5 mg/mLb HOS 2 mg/mL Physically compatible over 60 min 2766 C

Cefazolin sodium LY 40 mg/mL RR 2 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Cefepime HCl BMS 120 mg/mLk 2 mg/mL Physically compatible with less than 10% 
cefepime loss. Fluconazole not tested

2513 C

Cefotaxime sodium HO 20 mg/mL RR 2 mg/mL Cloudiness and amber color develop 1407 I

Cefotetan disodium STU 40 mg/mL RR 2 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Cefoxitin sodium MSD 40 mg/mL RR 2 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Ceftaroline fosamil FOR 2.22 mg/mLa b j BED 2 mg/mL Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime GL 20 mg/mL RR 2 mg/mL Precipitates immediately 1407 I

Ceftazidime SKB 125 mg/mL 2 mg/mL Visually compatible with less than 10% 
loss of ceftazidime in 30 min. Fluconazole 
not tested

2434 C

Ceftazidime GSK 120 mg/mLk 2 mg/mL Physically compatible with less than 10% 
ceftazidime loss. Fluconazole not tested

2513 C

Ceftriaxone sodium RC 40 mg/mL RR 2 mg/mL Precipitates immediately 1407 I

Cefuroxime sodium GL 30 mg/mL RR 2 mg/mL Precipitates immediately 1407 I

Chloramphenicol sodium 
succinate

PD 20 mg/mL RR 2 mg/mL Gas production 1407 I

Chlorpromazine HCl ES 25 mg/mL RR 2 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa RR 2 mg/mL Physically compatible for 4 hr at 23°C 2074 C

Clindamycin phosphate AB 24 mg/mL RR 2 mg/mL Precipitates immediately 1407 I

Cloxacillin sodium SMX 100 mg/mL SZ 2 mg/mL Physically compatible for up to 4 hr at 
room temperature

3245 C

Daptomycin CUBr 6.3 mg/mLb c PF 1.3 mg/mLc Physically compatible. No daptomycin loss 
and 4% fluconazole loss in 2 hr at 25°C

2553 C

Defibrotide sodium JAZ 8 mg/mLb FRK 2 mg/mL Visually compatible for 4 hr at room 
temperature

3149 C

Dexamethasone sodium 
phosphate

ES 4 mg/mL RR 2 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Dexmedetomidine HCl AB 4 mcg/mLb PF 2 mg/mL Physically compatible for 4 hr at 23°C 2383 C

Diazepam ES 5 mg/mL RR 2 mg/mL Precipitates immediately 1407 I

Digoxin BW 0.25 mg/mL RR 2 mg/mL Gas production 1407 I

Diltiazem HCl MMD 5 mg/mL RR 2 mg/mL Visually compatible 1807 C

Dimenhydrinate 10 mg/mL 2 mg/mL Clear solution 2569 C

Diphenhydramine HCl ES 50 mg/mL RR 2 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Dobutamine HCl LI 2 mg/mLa RR 2 mg/mL Visually compatible for 24 hr at 28°C 
under fluorescent light

1760 C

Docetaxel RPR 0.9 mg/mLa RR 2 mg/mL Physically compatible for 4 hr at 23°C 2224 C

Dopamine HCl AMR 1.6 mg/mLa RR 2 mg/mL Visually compatible for 24 hr at 28°C 
under fluorescent light

1760 C

Doripenem JJ 5 mg/mLa b HAE 2 mg/mL Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa RR 2 mg/mL Physically compatible for 4 hr at 23°C 2087 C

Droperidol DU 2.5 mg/mL RR 2 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Eravacycline dihydro-
chloride

TET 0.6 mg/mLb SGT 2 mg/mLw Physically compatible for 2 hr at room 
temperature

3532 C

Etoposide phosphate BR 5 mg/mLa RR 2 mg/mL Physically compatible for 4 hr at 23°C 2218 C

Famotidine MSD 10 mg/mL RR 2 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Famotidine ME 2 mg/mLb 2 mg/mLa Visually compatible for 4 hr at 22°C 1936 C

Fat emulsion, intrave-
nous

OTS 20%t PF 1 mg/mLu Fine particles increased after preparation 
and continued to increase over time

3452 I

Fenoldopam mesylate AB 80 mcg/mLb PF 2 mg/mL Physically compatible for 4 hr at 23°C 2467 C

Filgrastim AMG 30 mcg/mLa RR 2 mg/mL Physically compatible for 4 hr at 22°C 1687 C

Filgrastim AMG 10e  and 40a  mcg/mL RR 2 mg/mLa Visually compatible. Little loss of 
filgrastim and fluconazole in 4 hr at 25°C

2060 C

Fludarabine phosphate BX 1 mg/mLa RR 2 mg/mL Visually compatible for 4 hr at 22°C 1439 C

Foscarnet sodium AST 24 mg/mL RR 2 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Furosemide ES 10 mg/mL RR 2 mg/mL Precipitate forms 1407 I

Gallium nitrate FUJ 1 mg/mLb PF 2 mg/mL Visually compatible for 24 hr at 25°C 1673 C

Ganciclovir sodium SY 50 mg/mL RR 2 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Gemcitabine HCl LI 10 mg/mLb RR 2 mg/mL Physically compatible for 4 hr at 23°C 2226 C

Gentamicin sulfate ES 4 mg/mL RR 2 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Granisetron HCl SKB 0.05 mg/mLa PF 2 mg/mL Physically compatible for 4 hr at 23°C 2000 C

Haloperidol lactate MN 5 mg/mL RR 2 mg/mL Precipitate forms 1407 I

Heparin sodium LY 1000 units/mL RR 2 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Heparin sodium TR 50 units/mL PF 2 mg/mL Visually compatible for 4 hr at 25°C 1793 C

Hetastarch in lactated 
electrolyte

AB 6% PF 2 mg/mL Physically compatible for 4 hr at 23°C 2339 C

Hydroxyzine HCl ES 50 mg/mL RR 2 mg/mL Cloudiness develops 1407 I

Imipenem–cilastatin 
sodium

MSD 10 mg/mLq RR 2 mg/mL Precipitates immediately 1407 I

Immune globulin human CU 50 mg/mL RR 2 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Letermovir ME b b Physically compatible 3398 C

Leucovorin calcium LE 10 mg/mL RR 2 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Linezolid PHU 2 mg/mL RR 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.33 mg/mLb PF 2 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Melphalan HCl BW 0.1 mg/mLb RR 2 mg/mL Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl AB 10 mg/mL RR 2 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Meropenem ZEN 1 and 50 mg/mLb RR 2 mg/mL Visually compatible for 4 hr at room 
temperature

1994 C

Meropenem 50 mg/mL SZ 2 mg/mL Physically compatible for 4 hr at room 
temperature

3538 C

Metoclopramide HCl RB 5 mg/mL RR 2 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Metronidazole AB 5 mg/mL RR 2 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Midazolam HCl RC 5 mg/mL RR 2 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Midazolam HCl RC 5 mg/mL PF 2 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Morphine sulfate IMS 25 mg/mL RR 2 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Morphine sulfate AB 1 mg/mL RR 2 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Nafcillin sodium BR 20 mg/mL RR 2 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Nitroglycerin AMR 0.2 mg/mLa RR 2 mg/mL Visually compatible for 24 hr at 28°C 
under fluorescent light

1760 C

Ondansetron HCl GL 1 mg/mLb PF 2 mg/mL Visually compatible for 4 hr at 22°C 1365 C

Ondansetron HCl GL 0.03 and 0.3 mg/mLa RR 2 mg/mLb Visually compatible. Little loss of either 
drug in 4 hr at 25°C in light

1732 C

Ondansetron HCl GL 0.03, 0.1, 0.3 mg/mLa b RR 2 mg/mL Visually compatible. Little loss of both 
drugs in 4 hr. 5% or less loss of both in 12 
hr at room temperature

2168 C

Oritavancin diphosphate TAR 0.8, 1.2, and  
2 mg/mLa 

BED 2 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Oxacillin sodium BE 40 mg/mL RR 2 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)



710 FLUCONAzOLE ASHP INJECTABLE DRUG INFORMATION

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Paclitaxel NCI 1.2 mg/mLa RR 2 mg/mL Physically compatible for 4 hr at 22°C 1556 C

Paclitaxel BR 0.3 and 1.2 mg/mLa PF 2 mg/mL Visually compatible. No loss of either 
drug in 4 hr at 23°C

1790 C

Pancuronium bromide GNS 0.5 mg/mLb RR 2 mg/mL Visually compatible for 24 hr at 28°C 
under fluorescent light

1760 C

Pemetrexed disodium LI 20 mg/mLb PF 2 mg/mL Physically compatible for 4 hr at 23°C 2564 C

Penicillin G potassium RR 100,000 units/mL RR 2 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Pentamidine isethionate LY 6 mg/mL RR 2 mg/mL Cloudiness develops 1407 I

Phenytoin sodium PD 50 mg/mL RR 2 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Piperacillin sodium–tazo-
bactam sodium

LEl 40 mg/mLa n RR 2 mg/mL Physically compatible for 4 hr at 22°C 1688 C

Plazomicin sulfate ACH 24 mg/mLs SGT 2 mg/mLs Physically compatible for 1 hr at 20 to 
25°C

3432 C

Prochlorperazine 
edisylate

SKF 5 mg/mL RR 2 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Promethazine HCl ES 50 mg/mL RR 2 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Propofol ZENv 10 mg/mL PF 2 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Quinupristin–dalfopristin PF 2 mg/mLa o 2 mg/mL Physically compatible 3229 C

Ranitidine HCl GL 0.5 and 2 mg/mLa RR 2 mg/mLb Visually compatible. No loss of either 
drug in 4 hr

1730 C

Remifentanil HCl GW 0.025 and 0.25 mg/
mLb 

RR 2 mg/mL Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb RR 2 mg/mL Visually compatible for 4 hr at 22°C 1436 C

Tacrolimus FUJ 1 mg/mLb RR 2 mg/mLa Visually compatible for 24 hr at 25°C 1630 C

Tacrolimus FUJ 5 and 20 mcg/mLb PF 0.5 and 1.5 
mg/mLb 

Visually compatible. No loss of either 
drug in 3 hr at 24°C

2236 C

Telavancin HCl ASP 7.5 mg/mLb SAG 2 mg/mLb Physically compatible for 2 hr 2830 C

Teniposide BR 0.1 mg/mLa RR 2 mg/mL Physically compatible for 4 hr at 23°C 1725 C

Theophylline AMR 1.6 mg/mLa RR 2 mg/mL Visually compatible for 24 hr at 28°C 
under fluorescent light

1760 C

Theophylline TR 4 mg/mL PF 2 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Thiotepa IMMf 1 mg/mLa RR 2 mg/mL Physically compatible for 4 hr at 23°C 1861 C

Tigecycline WY 1 mg/mLb 2 mg/mL Physically compatible for 4 hr 2714 C

Tobramycin sulfate LI 40 mg/mL RR 2 mg/mL Physically compatible for 24 hr at 25°C 1407 C

TNA #218 to #226g PF 2 mg/mL Visually compatible for 4 hr at 23°C 2215 C

TPN #146g h PF 0.5 and 1.75 
mg/mLh 

Visually compatible with no fluconazole 
loss in 2 hr at 24°C in fluorescent light. 
Amino acids greater than 93%

1554 C

TPN #147, #148g h PF 0.5 and 1.75 
mg/mLh 

Visually compatible with no fluconazole 
loss in 2 hr at 24°C in fluorescent light. 
Amino acids not analyzed

1554 C

TPN #212 to #215g RR 2 mg/mL Physically compatible for 4 hr at 23°C 2109 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Trimethoprim–sulfame-
thoxazole

BW 16 mg/mLp RR 2 mg/mL Viscous gel-like substance forms 1407 I

Vancomycin HCl LY 20 mg/mL RR 2 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Vasopressin APP 0.2 unit/mLb PF 2 mg/mL Physically compatible 2641 C

Vecuronium bromide OR 1 mg/mLa RR 2 mg/mL Visually compatible for 24 hr at 28°C 
under fluorescent light

1760 C

Vinorelbine tartrate BW 1 mg/mLb RR 2 mg/mL Physically compatible for 4 hr at 22°C 1558 C

Zidovudine BW 10 mg/mL RR 2 mg/mL Physically compatible for 24 hr at 25°C 1407 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Final concentration after mixing.

d Tested in dextrose 5%, Ringer’s injection, lactated, sodium chloride 0.45%, and sodium chloride 0.9%.

e Tested in dextrose 5% with albumin human 2 mg/mL.

f Lyophilized formulation tested.

g Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

h Varying volumes to simulate varying administration rates.

i Final concentrations were 1.5 mg/mL of fluconazole and 5 and 20 mcg/mL of tacrolimus.

j Tested in Ringer’s injection, lactated.

k Tested in sterile water for injection.

l Test performed using the formulation WITHOUT edetate disodium.

m Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

n Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

o Quinupristin and dalfopristin components combined.

p Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

q Not specified whether concentration refers to single component or combined components.

r Test performed using the Cubicin formulation.

s Tested in both dextrose 5% and sodium chloride 0.9%.

t Run at 25 mL/hr with dextrose 5% run at 83 mL/hr.

u Run at 100 mL/hr.

v Test performed using the formulation WITH edetate disodium.

w Tested as the premixed infusion solution.

Selected Revisions May 1, 2020. © Copyright, October 1992. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Fludarabine Phosphate
AHFS 10:00

Products
Fludarabine phosphate is supplied as a lyophilized product in 
6-mL vials containing 50 mg of drug with mannitol 50 mg and 
sodium hydroxide for pH adjustment. Reconstitute with 2 mL 
of sterile water for injection to yield a 25-mg/mL concentra-
tion.1(9/06) 

Fludarabine phosphate is also available as a 50-mg/2 mL solu-
tion with disodium phosphate dihydrate and sodium hydroxide 
for pH adjustment.1(9/06) 

pH
From pH 7.2 to 8.2 for the reconstituted powder. From pH 7.3 to 
7.7 for the liquid.1(9/06) 

Trade Name(s)
Fludara

Administration
Fludarabine phosphate is administered by intravenous infusion 
over 30 minutes in 100 or 125 mL of dextrose 5% or sodium 
chloride 0.9%.1(9/06) 4 The drug also has been administered by 
rapid intravenous injection and continuous infusion, although 
the risk of toxicity may be increased.4 

Stability
Intact vials should be stored under refrigeration. The manu-
facturer recommends use of the reconstituted solution within 

8 hours because it does not contain an antibacterial preserva-
tive.1(9/06)  Nevertheless, the drug is chemically stable in solu-
tion, exhibiting less than 2% decomposition in 16 days when 
stored at room temperature and exposed to normal laboratory 
light.234 

Fludarabine phosphate (Berlex) 0.2 mg/mL diluted in sodium 
chloride 0.9% and stored at 22°C did not exhibit an antimi-
crobial effect on the growth of Enterococcus faecium, Staph-
ylococcus aureus, Pseudomonas aeruginosa, and Candida  
albicans inoculated into the solution. Diluted solutions should 
be stored under refrigeration whenever possible, and the poten-
tial for microbiological growth should be considered when 
assigning expiration dates.2160 

pH Effects
Fludarabine phosphate is stable in aqueous solution at pH 4.5  
to 8. The pH of optimum stability is approximately 7.6.234 

Sorption
Fludarabine phosphate 0.04 mg/mL in dextrose 5% or 
sodium chloride 0.9% was equally stable in either glass or 
polyvinyl chloride (PVC) containers, exhibiting no loss due 
to sorption during 48 hours at room temperature or under 
refrigeration.234 

DOI: 10.37573/9781585286850.171

Compatibility Information
Solution Compatibility

Fludarabine phosphate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% 1 g Under 3% loss in 16 days at room temperature in light 234 C

Dextrose 5% 40 mg No loss in 48 hr at room temperature or refrigerated 234 C

Sodium chloride 0.9% 1 g Under 3% loss in 16 days at room temperature in light 234 C

Y-Site Injection Compatibility (1:1 Mixture)

Fludarabine phosphate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 7 mg/mLa BX 1 mg/mLa Color darkens within 4 hr 1439 I

Allopurinol sodium BW 3 mg/mLb BX 1 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa BX 1 mg/mLa Physically compatible for 4 hr at 23°C 1845 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amikacin sulfate BR 5 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Aminophylline ES 2.5 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Amphotericin B SQ 0.6 mg/mLa BX 1 mg/mLa Precipitate forms in 4 hr at 22°C 1439 I

Ampicillin sodium BR 20 mg/mLb BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Ampicillin sodium–sulbactam 
sodium

RR 20 mg/mLb e BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Amsacrine NCI 1 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Aztreonam SQ 40 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Aztreonam SQ 40 mg/mLa BX 1 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bleomycin sulfate BR 1 unit/mLb BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Butorphanol tartrate BR 0.04 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Carboplatin BR 5 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Carmustine BR 1.5 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Cefazolin sodium LEM 20 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Cefotaxime sodium HO 20 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Cefotetan disodium STU 20 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Ceftazidime GL 40 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Ceftriaxone sodium RC 20 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Cefuroxime sodium GL 30 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Chlorpromazine HCl ES 2 mg/mLa BX 1 mg/mLa Initial light haze intensifies within 30 min 1439 I

Cisplatin BR 1 mg/mL BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Clindamycin phosphate LY 10 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Cyclophosphamide MJ 10 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Cytarabine UP 50 mg/mL BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Dacarbazine MI 4 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Dactinomycin MSD 0.01 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Daunorubicin HCl WY 2 mg/mLa BX 1 mg/mLa Slight haze forms in 4 hr at 22°C 1439 I

Dexamethasone sodium phos-
phate

MSD 1 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Diphenhydramine HCl WY 2 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Doxorubicin HCl CET 2 mg/mL BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Doxycycline hyclate ES 1 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Droperidol JN 0.4 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Etoposide BR 0.4 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Etoposide phosphate BR 5 mg/mLa BX 1 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine MSD 2 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Filgrastim AMG 30 mcg/mLa BX 1 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Floxuridine RC 3 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Fluconazole RR 2 mg/mL BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Fluorouracil LY 16 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Furosemide AB 3 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Ganciclovir sodium SY 20 mg/mLa BX 1 mg/mLa Darker color forms within 4 hr 1439 I

Gemcitabine HCl LI 10 mg/mLb BX 1 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Gentamicin sulfate ES 5 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Granisetron HCl SKB 0.05 mg/mLa BX 1 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Haloperidol lactate MN 0.2 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Heparin sodium SO, WY 40a , 100, 1000 
units/mL

BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Hydrocortisone sodium  
succinate

UP 1 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Hydromorphone HCl KN 0.5 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Hydroxyzine HCl WI 4 mg/mLa BX 1 mg/mLa Slight haze forms immediately 1439 I

Ifosfamide MJ 25 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Imipenem–cilastatin sodium MSD 5 mg/mLb h BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Lorazepam WY 0.1 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Magnesium sulfate SO 100 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Mannitol BA 15% BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Mechlorethamine HCl MSD 1 mg/mL BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Melphalan HCl BW 0.1 mg/mLb BX 1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl WI 4 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Mesna BR 10 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Methotrexate sodium CET 15 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Methylprednisolone sodium 
succinate

UP 5 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Metoclopramide HCl DU 5 mg/mL BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Mitoxantrone HCl LE 0.5 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Morphine sulfate WI 1 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Multivitamins ROR 0.01 mL/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Nalbuphine HCl DU 10 mg/mL BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Ondansetron HCl GL 0.5 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Pentostatin NCI 0.4 mg/mLb BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Piperacillin sodium– 
tazobactam sodium

LEd 40 mg/mLa f BX 1 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Potassium chloride AB 0.1 mEq/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Prochlorperazine edisylate WY 0.5 mg/mLa BX 1 mg/mLa Slight haze forms within 30 min 1439 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Promethazine HCl WY 2 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Ranitidine HCl GL 2 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Sodium bicarbonate AB 1 mEq/mL BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Teniposide BR 0.1 mg/mLa BX 1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMc 1 mg/mLa BX 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Tobramycin sulfate LI 5 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Trimethoprim–sulfamethox-
azole

ES 0.8 mg/mLa g BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Vancomycin HCl LI 10 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Vinblastine sulfate LY 0.12 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Vincristine sulfate LY 1 mg/mL BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Vinorelbine tartrate BW 1 mg/mLb BX 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Zidovudine BW 4 mg/mLa BX 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Lyophilized formulation tested.

d Test performed using the formulation WITHOUT edetate disodium.

e Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

f Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

g Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

h Not specified whether concentration refers to single component or combined components.

Selected Revisions December 12, 2018. © Copyright, October 
1992. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Flumazenil
AHFS 28:92

Products
Flumazenil is available as a 0.1-mg/mL solution in 5- and 10-mL 
multiple-dose vials. In addition to flumazenil, each mL also 
contains methylparaben 1.8 mg, propylparaben 0.2 mg, sodium 
chloride 0.9%, edetate disodium 0.01%, and acetic acid 0.01%. 
The pH is adjusted with hydrochloric acid and, if necessary, 
sodium hydroxide.1(12/07) 

pH
The injection has a pH of approximately 4.1(12/07) 

Trade Name(s)
Romazicon

Administration
Flumazenil is administered intravenously over 15 to 30 seconds. 
To minimize pain at the injection site, flumazenil should be 
administered through a freely running intravenous infusion line 
into a large vein. Extravasation should be avoided.1(12/07) 4 

Stability
Flumazenil injection is a stable aqueous solution; it should be 
stored at controlled room temperature. Discard the product 24 
hours after removal from its original vial, whether admixed in an 
infusion solution or simply drawn into a syringe.1(12/07) 

DOI: 10.37573/9781585286850.172

Compatibility Information
Solution Compatibility

Flumazenil

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% Compatible 1(12/07) C

Dextrose 5% BAa RC 20 mg Visually compatible. No loss in 24 hr at 
23°C in fluorescent light

1710 C

Ringer’s injection, lactated Compatible 1(12/07) C

Sodium chloride 0.9% Compatible 1(12/07) C

a Tested in PVC containers.

Additive Compatibility

Flumazenil

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Aminophylline AMR 2 g RC 20 mg D5Wa Visually compatible. No flumazenil loss in 24 hr at 
23°C in fluorescent light. Aminophylline not tested

1710 C

Dobutamine HCl LI 2 g RC 20 mg D5Wa Visually compatible. No flumazenil loss in 24 hr at 
23°C in fluorescent light. Dobutamine not tested

1710 C

Dopamine HCl AB 3.2 g RC 20 mg D5Wa Visually compatible. 7% flumazenil loss in 24 hr at 
23°C in fluorescent light. Dopamine not tested

1710 C

Famotidine MSD 80 mg RC 20 mg D5Wa Visually compatible. 3% flumazenil loss in 24 hr at 
23°C in fluorescent light. Famotidine not tested

1710 C

Heparin sodium ES 50,000 units RC 20 mg D5Wa Visually compatible. 4% flumazenil loss in 24 hr at 
23°C in fluorescent light. Heparin not tested

1710 C

Lidocaine HCl AB 4 g RC 20 mg D5Wa Visually compatible. 4% flumazenil loss in 24 hr at 
23°C in fluorescent light. Lidocaine not tested

1710 C



aSHP inJeCTaBle DRuG inFORmaTiOn Flumazenil 717

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Procainamide HCl ES 4 g RC 20 mg D5Wa Visually compatible. No flumazenil loss in 24 hr at 
23°C in fluorescent light. Procainamide not tested

1710 C

Ranitidine HCl GL 300 mg RC 20 mg D5Wa Visually compatible. 3% flumazenil loss in 24 hr at 
23°C in light. Ranitidine not tested

1710 C

a Tested in PVC containers.

Selected Revisions October 1, 2012. © Copyright, October 1996. 
American Society of Health-System Pharmacists, Inc.

Additive Compatibility (Cont.)
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Fluorouracil
AHFS 10:00

5-Fluorouracil

Products
Fluorouracil injection is available in 10- and 20-mL single-use 
vials2955 2957 and in 50- and 100-mL pharmacy bulk packages for 
preparation of individual doses.2954 2956 Each mL contains fluoro-
uracil 50 mg with sodium hydroxide for pH adjustment.2954 2955 
2956 2957 

pH
The pH is adjusted to approximately 9.22954 2955 2957 with a range 
of 8.6 to 9.4.2956 

Administration
Fluorouracil is administered intravenously.2954 2955 2956 2957 Care 
should be taken to avoid extravasation.2954 2955 2956 2957 Dilution 
of the injection is not required for administration.2954 2955 2956 2957 
Fluorouracil also has been given by portal vein or hepatic artery 
infusion.4 

In the event of spills or leaks, the use of sodium hypochlo-
rite 5% (household bleach) to inactivate fluorouracil is recom-
mended.1200 

Stability
Fluorouracil is normally colorless to faint yellow2956 or yellow.2954 
2955 Its stability and safety are not affected by slight discoloration 
that may occur during storage.2954 2955 2956 2957 It should be stored 
at controlled room temperature and protected from light2954 2955 
2956 2957 and freezing.2954 2955 Some manufacturers recommend 
storing the vials in the original cartons until the time of use.2956 
2957 The color of the solution results from the presence of free 
fluorine. A dark yellow indicates greater decomposition. Such 
decomposition may result from storage for several months at 
temperatures above room temperature. It is suggested that 
solutions having a darker yellow color be discarded.398 Expo-
sure to sunlight or intense incandescent light also has caused 
degradation. The solutions changed to dark amber to brown.760 
A precipitate may form from exposure to low temperatures 
and may be resolubilized by heating to 60°C with vigorous 
shaking.2954 2955 2956 2957 The solution should then be allowed to 
cool to body temperature before administration.2954 2955 2956 2957 

Microwave radiation also has been used to resolubilize the 
precipitate. Ampuls of fluorouracil (no longer commercially 
available in the US) containing a precipitate were exposed 
to microwave radiation and shaken until clear. These ampuls 
were then compared to ampuls that were heated to 60°C 
and shaken until clear and also to unheated controls. The 
precipitate was redissolved by microwave radiation without  
significantly affecting the drug. No significant decrease in 
concentration was observed. There was a slight change in pH. 
The authors concluded that microwave radiation was a suitable 

method for solubilizing the precipitate that may form in fluoro-
uracil ampuls. However, they warned that extreme care should 
be taken to avoid overheating and the resulting explosions from 
excessive pressure in the ampuls.662 

Fluorouracil (Roche) 1 mg/mL in dextrose 5% was evaluated 
for stability in translucent containers (Perfupack Y, Baxter) and 
5 opaque containers (green polyvinyl chloride [PVC] Opafuseur 
[Bruneau], white ethylene vinyl acetate [EVA] Perfu-opaque 
[Baxter], orange PVC PF170 [Cair], white PVC V86 [Codan], and 
white EVA Perfecran [Fandre]) when exposed to sunlight for 28 
days. No photodegradation or sorption was found. However, 
an increase in concentration due to moisture permeation was 
detected after 2 weeks.1750 

Immersion of a needle with an aluminum component in fluo-
rouracil (Adria) 50 mg/mL resulted in no visually apparent reac-
tion after 7 days at 24°C.988 

Fluorouracil (Adria) 500 mg/10 mL did not support the growth 
of several microorganisms commonly implicated in nosocomial 
infections. The bacteriostatic properties were observed against 
Escherichia coli, Klebsiella pneumoniae, Staphylococcus epider-
midis, Pseudomonas aeruginosa, Candida albicans, and Clos-
tridium perfringens.828 

In another study, fluorouracil (Adria) 1 g/20 mL transferred 
to PVC containers did not support the growth of several micro-
organisms and may have imparted an antimicrobial effect at this 
concentration. Loss of viability was observed for Staphylococcus 
aureus, Escherichia coli, Pseudomonas aeruginosa, Pseudomonas 
cepacia, Candida albicans, and Aspergillus niger.1187 

Fluorouracil eliminated the viability of Staphylococcus 
epidermidis (106 to 107 CFU/mL) in varying time periods, 
depending on concentration and diluent, when stored at near-
body temperature (35°C). At 50 mg/mL, no viability was found 
after 5 days of incubation. At 10 mg/mL in sodium chloride 
0.9% and dextrose 5%, no viability was found after 7 and 5 
days, respectively. Following dilution to 10 mg/mL with bacte-
riostatic sodium chloride 0.9%, no viability was found after  
2 days.1659 

pH Effects
At a pH greater than 11, slow hydrolysis of fluorouracil occurs. At 
a pH less than 8, solubility is reduced and precipitation may or 
may not occur, depending on the concentration.1369 1379 

Fluorouracil 50 mg/mL (Lyphomed, Roche, and SoloPak) 
exhibited precipitation in 2 to 4 hours at pH 8.6 to 8.68; precip-
itation occurred immediately at pH 8.52 or less. The precip-
itate consisted of needle-shaped crystals at pH 8.26 to 8.68.  
Cluster-shaped crystals formed at pH 8.18 and below.1489 

Admixture with acidic drugs or drugs that decompose in an 
alkaline environment should be avoided.524 

DOI: 10.37573/9781585286850.173
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A color change to deep purple was reported for the mixtures 
of doxorubicin hydrochloride (Adria) 10 mg/L with fluorouracil 
(Roche) 250 mg/L in dextrose 5%.296 This color change is indica-
tive of decomposition occurring in solutions with an alkaline pH. 
It also occurs with other anthracyclines.394 

Freezing Solutions
Fluorouracil (Abic) 5 mg/0.5 mL in sodium chloride 0.9% in 
polypropylene syringes (Plastipak, Becton Dickinson) was 
stored frozen at −20°C. No fluorouracil loss occurred in 8 weeks. 
Refreezing and further storage at −20°C for another 2 weeks 
also did not result in a fluorouracil loss.1666 

Fluorouracil (Teva) near 6.8 mg/mL in sodium chloride 0.9% 
in PVC bags was stored frozen at −20°C for 79 days, thawed in 
a microwave oven, and stored for an additional 28 days under 
refrigeration. No precipitation or crystallization occurred. No 
fluorouracil loss occurred after frozen storage and about 6% 
loss occurred after the subsequent refrigerated storage.2807 

Syringes
Fluorouracil 25 mg/mL in polypropylene syringes (Braun 
Omnifix) was stable for 28 days at 4 and 20°C.1564 

Fluorouracil (Roche) 50 mg/mL was packaged as 3 mL in 10-mL 
polypropylene infusion pump syringes (Pharmacia Deltec). Little 
or no loss occurred during 21 days of storage at 30°C.1967 

Fluorouracil (Roche) 12 and 40 mg/mL diluted with sodium 
chloride 0.9% and dextrose 5% was packaged in 60-mL poly-
propylene syringes and stored at 25°C protected from light. 
Losses of 5% or less occurred in the solutions after storage for 
72 hours. Furthermore, the solutions had no visually apparent 
precipitate or discoloration.1983 

Ambulatory Pumps
The stability of undiluted fluorouracil 50 mg/mL from 3 manu-
facturers (Lyphomed, Roche, and SoloPak) in the reservoirs of 
4 portable infusion pumps (Pharmacia Deltec CADD-1, Model 
5100; Cormed II, Model 10500; Medfusion Infumed 200; and 
Pancretec Provider I.V., Model 2000) was evaluated. The fluoro-
uracil was delivered by the pumps at a rate of 10 mL/day over a 
7-day cycle at 25 and 37°C. All fluorouracil samples in all pump 
reservoirs were stable over the 7-day study period, exhibiting 
little or no drug loss and only minimal leached plasticizer, dieth-
ylhexyl phthalate (DEHP), at either temperature.1489 

However, precipitation of the Roche fluorouracil was observed 
with all pumps; a fine white precipitate originated close to the 
connection junction and migrated in both directions until it 
occupied most of the tubing and was in the drug reservoir. In 
some cases, the pumps stopped due to the extent of precipi-
tation. The authors noted that various factors, including solu-
tion pH, temperature, drug concentration and solubility, and 
the manipulative techniques used could contribute to precipi-
tate formation.1489 

Undiluted fluorouracil (Roche) 50 mg/mL in EVA bags for 
use with portable infusion pumps remained stable, with little 
or no loss after 28 days at 4, 22, and 35°C. The containers at 
35°C did sustain approximately a 3% water loss due to evapo-
ration during storage, increasing the fluorouracil concentration 
slightly.1548 

Fluorouracil (David Bull Laboratories) 25 mg/mL was stable 
in PVC reservoirs (Parker Micropump) for 14 days at 4 and 37°C, 
exhibiting no loss.1696 

The stability of undiluted fluorouracil injection (Roche) 50 
mg/mL in EVA reservoirs (Celsa) and PVC reservoirs (Pharmacia) 
for use with ambulatory infusion pumps was evaluated. The 
filled reservoirs were stored for 14 days at 4°C and at 33°C to 
simulate the conditions of prolonged infusion from the reser-
voirs kept under patients’ clothing. No loss of fluorouracil due 
to decomposition was found. However, the refrigerated samples 
exhibited substantial (up to 15%) loss of drug content from 
solution due to gross precipitation. Flocculent precipitation 
was observed in as little as 3 days, though subvisible precipita-
tion may occur earlier. At the elevated temperature, substan-
tial increases in concentration of fluorouracil occurred in the 
EVA reservoirs due to water loss from permeation through the 
plastic reservoir. Approximately 5% increase in drug concentra-
tion occurred in 14 days. No change in concentration occurred in 
the PVC reservoirs during this time frame.2004 

Implantable Pumps
Fluorouracil 50 mg/mL was filled into an implantable infu-
sion pump (Fresenius VIP 30) and associated capillary tubing 
and stored at 37°C. No fluorouracil loss and no contamination 
from components of pump materials occurred during 8 weeks 
of storage.1903 

Fluorouracil combined with leucovorin calcium for repeated 
administration using a Fresenius implanted port resulted in 
blockage of the pump catheter and necessitated surgical removal 
of the port. The blockage was caused by precipitation of calcium 
carbonate in the catheter.2504 

Sorption
Fluorouracil was shown not to exhibit sorption to PVC bags and 
tubing, polyethylene bags or tubing, Silastic tubing, and poly-
propylene and polyethylene syringes.536 606 760 2420 2430 

Fluorouracil may be more extensively adsorbed to glass 
surfaces than to plastic. In one report, significant loss occurred 
from solutions in glass vials, but almost quantitative recovery 
was obtained from polyethylene and polypropylene plastic vials. 
The loss was attributed to adsorption to the glass surface.663 
This difference was also observed in dextrose 5% in glass and 
PVC infusion containers. A 10% loss of fluorouracil occurred in 
43 hours in the PVC containers but in only 7 hours in the glass 
containers.519 

Filtration
Fluorouracil 10 to 75 mcg/mL exhibited little or no loss due 
to sorption to either cellulose nitrate/cellulose acetate ester 
(Millex OR) or Teflon (Millex FG) filters.1415 1416 

Central Venous Catheter
Fluorouracil (Roche) 5 mg/mL in dextrose 5% was found to be 
compatible with the ARROWg+ard Blue Plus (Arrow Interna-
tional) chlorhexidine-bearing triple-lumen central catheter. 
Essentially complete delivery of the drug was found with little 
or no drug loss occurring. Furthermore, chlorhexidine delivered 
from the catheter remained at trace amounts with no substantial 
increase due to the delivery of the drug through the catheter.2335 
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Compatibility Information
Solution Compatibility

Fluorouracil

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Amino acids 4.25%, 
dextrose 25%

MG RC 500 mg No increase in particulate matter in 24 hr at 5°C 349 C

Dextrose 5% in Ringer’s 
injection, lactated

MGa 500 mg No decomposition in 24 hr 399 C

Dextrose 5% d RC 10 g No loss in 16 weeks at 5°C. Little change in 7 days at 
25°C

894 C

Dextrose 5% h RC 10 g No loss in 16 weeks at 5°C 894 C

Dextrose 5% TRb RC 1.5 g Physically compatible. Stable for 8 weeks at ambient 
temperature both in dark and light

1153 C

Dextrose 5% 1 and 2 g Physically compatible and no loss in 48 hr at room 
temperature and 7°C

1152 C

Dextrose 5% c RC 10 g Visually compatible with little loss in 28 days at 4, 22, 
and 35°C in dark. At 35°C, concentration increased 
due to water evaporation

1548 C

Dextrose 5% MGa 8.3 g Less than 10% loss in 48 hr at room temperature 
exposed to light

1658 C

Dextrose 5% BAd RC 1 and 10 g Visually compatible with less than 3% loss in 14 days 
at 4 and 21°C

2004 C

Dextrose 5% BAd RCe 0.5 and 5 g Little or no loss in 13 days at 4 and 25°C 2175 C

Dextrose 5% BAg ICN 25 g Physically compatible. Little loss in 14 days at 4°C, 21 
days at 25 and 31°C

2483 C

Sodium chloride 0.9% TRb RC 1.5 g Physically compatible and chemically stable for 8 
weeks at ambient temperature both in the dark and 
exposed to fluorescent light

1153 C

Sodium chloride 0.9% 1 and 2 g Physically compatible and no loss in 48 hr at room 
temperature and 7°C

1152 C

Sodium chloride 0.9% c RC 10 g Visually compatible with little loss in 28 days at 4, 22, 
and 35°C in dark. At 35°C, concentration increased 
due to water evaporation

1548 C

Sodium chloride 0.9% b FA, RC 5 and 50 g Visually compatible. Little loss in 91 days at 4°C 
followed by 7 days at 25°C in the dark

1567 C

Sodium chloride 0.9% c RC 15 and 45 g Visually compatible with little or no loss in 72 hr at 
25°C protected from light

1983 C

Sodium chloride 0.9% BAd RC 1 and 10 g Visually compatible with less than 3% loss in 14 days 
at 4 and 21°C

2004 C

Sodium chloride 0.9% BAd RCe 0.5 and 5 g Little or no loss in 13 days at 4 and 25°C 2175 C

Sodium chloride 0.9% BAg ICN 25 g Physically compatible. Little loss in 14 days at 4°C, 21 
days at 25 and 31°C

2483 C

TPN #23f RC 1 and 4 g Physically compatible for 42 hr at room temperature 
in light. Erratic assay results

562 ?
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

TPN #23f RC 1 g Physically compatible and fluorouracil stable for 48 hr 
at room temperature in ambient light

826 C

a Tested in both glass and polyolefin containers.

b Tested in both glass and PVC containers.

c Tested in ethylene vinyl acetate (EVA) containers.

d Tested in PVC containers.

e A modified fluorouracil formulation containing tromethamine (TRIS, THAM, trometamol) instead of sodium hydroxide.

f Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

g Tested in Easypump (Braun) elastomeric reservoir pumps.

h Tested in Infusor (Travenol) elastomeric reservoir pumps.

Additive Compatibility

Fluorouracil

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Bleomycin sulfate BR 20 and 30 
units

RC 1 g NS Physically compatible and bleomycin activity 
retained for 1 week at 4°C. Fluorouracil not 
tested

763 C

Carboplatin 1 g 10 g W Greater than 20% carboplatin loss in 24 hr at 
room temperature

1379 I

Carboplatin BR 100 mg DB 1 g D5W 9% carboplatin loss in 5 hr at 25°C 2415 I

Ciprofloxacin Physically incompatible with loss of ciproflox-
acin reported due to pH over 6.0

1924 I

Cisplatin BR 200 mg SO 1 g NSa 10% cisplatin loss in 1.5 hr and 25% loss in 4 hr 
at 25°C

1339 I

Cisplatin BR 500 mg SO 10 g NSa 10% cisplatin loss in 1.2 hr and 25% loss in 3 hr 
at 25°C

1339 I

Cisplatin BR 500 mg AD 10 g NS 80% cisplatin loss in 24 hr at room temperature 
due to low pH

1386 I

Cyclophosphamide 1.67 g 8.3 g NS Both drugs stable for 14 days at room tempera-
ture

1389 C

Cyclophosphamide with 
methotrexate sodium

1.67 g  
25 mg

8.3 g NS 9.3% cyclophosphamide loss in 7 days at room 
temperature. No loss of other drugs observed

1389 C

Cytarabine UP 400 mg RC 250 mg D5W Altered UV spectra for cytarabine within 1 hr at 
room temperature

207 I

Diazepam RC Precipitates immediately 524 I

Doxorubicin HCl AD Discolors from red to blue-purple 524 I

Doxorubicin HCl AD 10 mg RC 250 mg D5W Color changes to deep purple 296 I

Epirubicin HCl 0.5 to 1 g 10 g NS Greater than 10% epirubicin loss in 1 day 1379 I

Epirubicin HCl PHU Potential precipitation 3377 I

Etoposide 200 mg 10 g NS Both drugs stable for 7 days at room tempera-
ture and 1 day at 35°C

1379 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Fentanyl citrate AB 12.5 mg AB 1 and 16 g D5W, NSa 25% fentanyl loss in 15 min due to sorption to 
PVC

2064 I

Floxuridine 10 g 10 g NS Both drugs stable for 15 days at room tempera-
ture

1390 C

Hydromorphone HCl AST 500 mg AB 1 g D5W, NSa Physically compatible. Little loss of either drug 
in 7 days at 32°C and 35 days at 23, 4, and −20°C

1977 C

Hydromorphone HCl AST 500 mg AB 16 g D5W, NSa Physically compatible. Little loss of either drug 
in 3 days at 32°C, 7 days at 23°C, and 35 days at 
4 and −20°C

1977 C

Ifosfamide 2 g 10 g NS Both drugs stable for 5 days at room tempera-
ture

1379 C

Leucovorin calcium LE 1.5 to 13.3 g AD 16.7 to 
46.2 g

b Subvisible particulates form in all combinations 
in variable periods from 1 to 4 days at 4, 23, and 
32°C

1816 I

Levoleucovorin calcium CY 1.5 to 13.3 g AD 16.7 to 
46.2 g

b Subvisible particulates form in all combinations 
in variable periods from 1 to 4 days at 4, 23, and 
32°C

1816 I

Methotrexate sodium 30 mg 10 g NS Both drugs stable for 15 days at room tempera-
ture

1379 C

Methotrexate sodium with 
cyclophosphamide

25 mg  
1.67 g

8.3 g NS 9.3% cyclophosphamide loss in 7 days at room 
temperature. No loss of other drugs observed

1389 C

Metoclopramide HCl FUJ 100 mg RC 2.5 g D5W 10% metoclopramide loss in 6 hr and 27% loss 
in 24 hr at 25°C. 5% metoclopramide loss in 120 
hr at 4°C. 5 and 7% fluorouracil losses in 120 hr 
at 4 and 25°C, respectively

1780 I

Mitoxantrone HCl LE 500 mg 25 g D5W Visually compatible. Mitoxantrone stable for 24 
hr at room temperature. Fluorouracil not tested

1531 C

Morphine sulfate AST 1 g AB 1 and 16 g D5W, NSa Subvisible morphine precipitate forms imme-
diately, becoming grossly visible within 24 hr. 
Morphine losses of 60 to 80% occur within 1 day

1977 I

Vincristine sulfate LI 4 mg RC 10 mg D5W Physically compatible. No alteration in UV 
spectra in 8 hr at room temperature

207 C

a Tested in PVC containers.

b Tested with both drugs undiluted and diluted by 25% with dextrose 5%.

Drugs in Syringe Compatibility

Fluorouracil

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Bleomycin sulfate 1.5 units/0.5 mL 25 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Cisplatin 0.5 mg/0.5 mL 25 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Cyclophosphamide 10 mg/0.5 mL 25 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Doxorubicin HCl 1 mg/0.5 mL 25 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Additive Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Doxorubicin HCl 5 and 10 mg/10 mLa 500 mg/10 mL Precipitate forms within several hours of mixing 1564 I

Droperidol 1.25 mg/0.5 mL 25 mg/0.5 mL Precipitates immediately 980 I

Epirubicin HCl 5 and 10 mg/10 mLa 500 mg/10 mL Precipitate forms within several hours of mixing 1564 I

Furosemide 5 mg/0.5 mL 25 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Heparin sodium 500 units/0.5 mL 25 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Heparin sodium LEO 20,000 units/0.8 mL DB 500 mg/20 mL Visually compatible with no loss of either drug in 
7 days at 25°C and 14 days at 4°C in the dark

2415 C

Leucovorin calcium 5 mg/0.5 mL 25 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Methotrexate sodium 12.5 mg/0.5 mL 25 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Metoclopramide HCl 2.5 mg/0.5 mL 25 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Mitomycin 0.25 mg/0.5 mL 25 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Vinblastine sulfate 0.5 mg/0.5 mL 25 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Vincristine sulfate 0.5 mg/0.5 mL 25 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

a Diluted in sodium chloride 0.9%.

Y-Site Injection Compatibility (1:1 Mixture)

Fluorouracil

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Aldesleukin CHIg a Unacceptable loss of aldesleukin activity 1890 I

Allopurinol sodium BW 3 mg/mLb RC 16 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa AD 16 mg/mLb Physically compatible for 4 hr at 23°C 1845 C

Anidulafungin VIC 0.5 mg/mLa APP 16 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Aztreonam SQ 40 mg/mLa AD 16 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bleomycin sulfate 3 units/mL 50 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Cisplatin 1 mg/mL 50 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Cyclophosphamide 20 mg/mL 50 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Doripenem JJ 5 mg/mLa b ABX 16 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl 2 mg/mL 50 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Doxorubicin HCl liposomal SEQ 0.4 mg/mLa PH 16 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Droperidol 2.5 mg/mL 50 mg/mL Drugs injected sequentially in Y-site with no 
flush. Precipitates immediately

980 I

Etoposide phosphate BR 5 mg/mLa PH 16 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Filgrastim AMG 30 mcg/mLa RC 16 mg/mLa Particles and long filaments form in 1 hr 1687 I

Fludarabine phosphate BX 1 mg/mLa LY 16 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Furosemide 10 mg/mL 50 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Gallium nitrate FUJ 1 mg/mLb RC 50 mg/mL Precipitate forms immediately but clears after 
60 min

1673 I

Gemcitabine HCl LI 10 mg/mLb PH 16 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLb AD 16 mg/mLb Physically compatible for 4 hr at 23°C 1804 C

Granisetron HCl SKB 1 mg/mL RC 2 mg/mLb Physically compatible with little or no loss of 
either drug in 4 hr at 22°C

1883 C

Granisetron HCl SKB 0.05 mg/mLa AD 16 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Heparin sodium 1000 units/mL 50 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Heparin sodium UP 1000 units/Lc RC 50 mg/mL Physically compatible for 4 hr at room 
temperature

534 C

Hydrocortisone sodium 
succinate

UP 10 mg/Lc RC 50 mg/mL Physically compatible for 4 hr at room 
temperature

534 C

Leucovorin calcium 10 mg/mL 50 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Linezolid PHU 2 mg/mL PH 16 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Mannitol 20% SO 1 and 2 mg/mLd Physically compatible and fluorouracil stable 
for 24 hr. Mannitol not tested

1526 C

Melphalan HCl BW 0.1 mg/mLb LY 16 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Methotrexate sodium 25 mg/mL 50 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Metoclopramide HCl 5 mg/mL 50 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Mitomycin 0.5 mg/mL 50 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Ondansetron HCl GL 1 mg/mLb SO 16 mg/mLa Precipitates immediately 1365 I

Ondansetron HCl GL 16 to 160 mcg/
mL

≤0.8 mg/mL Physically compatible when fluorouracil given 
at 20 mL/hr via Y-site

1366 C

Paclitaxel NCI 1.2 mg/mLa 16 mg/mLa Physically compatible for 4 hr at 22°C 1528 C

Palonosetron HCl MGI 50 mcg/mL APP 16 mg/mLa Physically compatible and no loss of either 
drug in 4 hr

2627 C

Pemetrexed disodium LI 20 mg/mLb APP 16 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Piperacillin sodium–tazo-
bactam sodium

LEh 40 mg/mLa i LY 16 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Potassium chloride AB 40 mEq/Lc RC 50 mg/mL Physically compatible for 4 hr at room 
temperature

534 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Propofol ZENj 10 mg/mL AD 16 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Sargramostim IMM 10 mcg/mLb SO 16 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Teniposide BR 0.1 mg/mLa AD 16 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMe 1 mg/mLa AD 16 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #218, #219, #221, 
#222, #224 to #226f 

PH 16 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #220, #223f PH 16 mg/mLa Small amount of white precipitate forms 
immediately

2215 I

Topotecan HCl SKB 56 mcg/mLb RC 50 mg/mL Immediate haze and yellow color 2245 I

TPN #212, #213f PH 16 mg/mLa Slight subvisible haze, crystals, and amber 
discoloration form in 1 to 4 hr

2109 I

TPN #214, #215f PH 16 mg/mLa Turbidity forms immediately 2109 I

Vinblastine sulfate 1 mg/mL 50 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Vincristine sulfate 1 mg/mL 50 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Vinorelbine tartrate BW 1 mg/mLb RC 16 mg/mLb Heavy white precipitate forms immediately 1558 I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in dextrose 5% in Ringer’s injection, dextrose 5% in Ringer’s injection, lactated, dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

d Tested in dextrose 5% in sodium chloride 0.45%, dextrose 5%, and sodium chloride 0.9%.

e Lyophilized formulation tested.

f Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

g Tested with albumin human 0.1%.

h Test performed using the formulation WITHOUT edetate disodium.

i Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

j Test performed using the formulation WITH edetate disodium.

Selected Revisions January 31, 2020. © Copyright, October 
1982. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Fluphenazine Hydrochloride
AHFS 28:16.08.24

Products
Fluphenazine hydrochloride is available in 10-mL multiple-dose 
vials. Each mL contains fluphenazine hydrochloride 2.5 mg with 
sodium chloride for isotonicity, sodium hydroxide or hydro-
chloric acid to adjust the pH, and methylparaben 0.1% and 
propylparaben 0.01% as preservatives.1(9/08) 

pH
From 4.8 to 5.2.1(9/08) 4 

Administration
Fluphenazine hydrochloride is administered by intramuscular 
injection.1(9/08) 4 

Stability
Intact vials should be stored at controlled room tempera-
ture and protected from freezing and light. Parenteral solu-
tions of fluphenazine hydrochloride vary from colorless to light 
amber. Solutions that are darker than light amber, are discol-
ored in some other way, or contain a precipitate should not be 
used.1(9/08) 4 

DOI: 10.37573/9781585286850.174

Compatibility Information
Drugs in Syringe Compatibility

Fluphenazine HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Benztropine mesylate MSD 2 mg/2 mL LY 5 mg/2 mL Visually compatible for 60 min 1784 C

Diphenhydramine HCl ES 100 mg/2 mL LY 5 mg/2 mL Visually compatible for 60 min 1784 C

Hydroxyzine HCl ES 100 mg/2 mL LY 5 mg/2 mL Visually compatible for 60 min 1784 C

Selected Revisions October 1, 2012. © Copyright, October 1996. 
American Society of Health-System Pharmacists, Inc.
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Folic Acid
AHFS 88:08

Products
Folic acid 5 mg/mL injection is available in 10-mL vials. Each mL 
of solution also contains edetate sodium 5 mg, benzyl alcohol  
2 mg, and hydrochloric acid and/or sodium hydroxide to adjust 
pH in water for injection.1(1/08) 

pH
From 8 to 11.1(1/08) 4 

Administration
Folic acid injection is administered by deep intramuscular, intra-
venous, or subcutaneous injection.1(1/08) 4 

Stability
Intact vials should be stored at controlled room temperature and 
protected from light.1(1/08)  The yellow to orange-yellow solutions 
are heat sensitive and should be protected from light4  for long-
term storage. However, exposure of folic acid in parenteral nutri-
tion solutions to fluorescent light for 48 hours did not cause any 
significant loss of folic acid.896 

pH Effects
Folic acid is soluble in solutions of pH 5.6 or above at room 
temperature to a concentration of 1 g/L. However, below about 
pH 4.5 to 5, folic acid may precipitate in varying time periods, 
depending on the acidity of the solution. In the small concentra-
tions used for parenteral nutrition, a pH of above 5 ensures that 
folic acid will remain in solution. Most parenteral nutrition solu-
tions are buffered by the amino acids to pH 5 to 6.895 

The rate of folic acid photodegradation is higher in an acidic 
medium compared to the rate in an alkaline medium.2496 

Sorption
A parenteral nutrition solution containing 13 mcg/L of folic acid 
injection in a 3-L polyvinyl chloride (PVC) bag and run through 
an administration set delivered the full amount of folic acid, with 
no loss.895 

Filtration
Folic acid (Lederle) 0.5 mg/L in dextrose 5% and sodium chloride 
0.9% was filtered at 120 mL/hr for 6 hours through a 0.22-μm 
cellulose ester membrane filter (Ivex-2). No significant reduc-
tion due to binding to the filter was noted.533 

DOI: 10.37573/9781585286850.175

Compatibility Information
Solution Compatibility

Folic acid

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Amino acids 4.25%, 
dextrose 25%

MG USP 0.2 and 10 mg Physically compatible. Stable for 7 days at 4°C and room temperature 
in dark

895 C

Dextrose 20% USP 0.2 and 20 mg Physically compatible. Stable for 7 days at 4°C and room temperature 
in dark

895 C

Dextrose 40% USP 0.2 and 20 mg 17 to 25% loss in 24 hr at 4°C and room temperature in dark, with 
precipitation at the higher concentration after 48 hr

895 I

Dextrose 50% USP 20 mg Precipitate forms within 24 hr at 4°C and room temperature protected 
from light

895 I

TPN #69a USP 0.4 mg Physically compatible and folic acid stable for at least 7 days at 4 and 
25°C protected from light

895 C

TPN #70a LE 0.25 to 1 mg Folic acid stable for at least 48 hr at 6 and 21°C in the light or dark 896 C

TPN #74a 1 mg Folic acid stable over 8 hr at room temperature in fluorescent or 
sunlight

842 C

TPN #189a AB 15 mg/mL Visually compatible for 24 hr at 22°C 1767 C

a Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.
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Additive Compatibility

Folic acid

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Fat emulsion, 
intravenous

KV 10% USP 0.2 and 20 mg Physically compatible for 2 weeks at 4°C and room 
temperature in the dark but erratic assays

895 ?

Drugs in Syringe Compatibility

Folic acid

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Doxapram HCl RB 400 mg/20 mL 15 mg/1 mL Immediate turbidity 1177 I

Y-Site Injection Compatibility (1:1 Mixture)

Folic acid

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Famotidine MSD 0.2 mg/mLa LE 5 mg/mL Physically compatible for 14 hr 1196 C

Letermovir ME a a Physically compatible 3398 C

a Tested in dextrose 5%.

Additional Compatibility Information
Parenteral Nutrition Solutions
A 40% drop in folic acid concentration occurred immediately 
after admixture in a parenteral nutrition solution composed of 
amino acids, dextrose, electrolytes, trace elements, and multivi-
tamins in PVC bags. The folic acid concentration then remained 
relatively constant for 28 days when stored at both 4 and 
25°C.1063 

Extensive decomposition of ascorbic acid and folic acid was 
reported in a parenteral nutrition solution composed of amino 
acids 3.3%, dextrose 12.5%, electrolytes, trace elements, and 
M.V.I.-12 (USV) in PVC bags. Half-lives were 1.1, 2.9, and 8.9 
hours for ascorbic acid and 2.7, 5.4, and 24 hours for folic acid 
stored at 24°C in daylight, 24°C protected from light, and 4°C 
protected from light, respectively. The decomposition was much 
greater than for solutions not containing catalyzing metal ions. 
Also, it was greater than for the vitamins singly because of inter-
actions with the other vitamins present.1059 

Because of these interactions, recommendations to separate 
the administration of vitamins and trace elements have been 
made.1056 1060 1061  Other researchers have termed such recom-
mendations premature based on differing reports895 896  and the 

apparent absence of epidemic vitamin deficiency in parenteral 
nutrition patients.1062 

The stability of several vitamins from M.V.I.-12 (Armour) 
admixed in parenteral nutrition solutions composed of different 
amino acid products, with or without Intralipid 10%, in glass 
bottles and PVC bags at 25 and 5°C for 48 hours was reported. 
Folic acid was stable in all samples.1431 

In another study, the stability of several vitamins (from 
M.V.I.-12) following admixture with 4 different amino acid 
products (FreAmine III, Neopham, Novamine, Travasol) with or 
without Intralipid when stored in glass bottles or PVC bags at 
25°C for 48 hours was reported. High-intensity phototherapy 
light did not affect folic acid. When bisulfite was added to the 
Neopham admixture, folic acid was unaffected. The authors 
concluded that intravenous multivitamins should be added to 
parenteral nutrition admixtures immediately prior to adminis-
tration to reduce losses of vitamins other than folic acid since 
commercially available amino acid products may contain bisul-
fites and have varying pH values.487 

The vitamins in Cernevit (Baxter) diluted in three 2-in-1 
parenteral nutrition admixtures were tested for stability over 48 
hours. Most of the other vitamins, including folic acid, retained 
their initial concentrations.2796 

Selected Revisions June 19, 2018. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Fomepizole
AHFS 92:12

Products
Fomepizole concentrate for injection is available in single-use 
(unpreserved) vials containing 1.5 g of fomepizole.3130 3131 The 
concentrate must be diluted prior to administration.3130 3131 The 
appropriate dose of the concentrate should be withdrawn from 
the vial with a syringe and diluted in at least 100 mL of sodium 
chloride 0.9% or dextrose 5%; the solution should be mixed 
well.3130 3131 

Trade Name(s)
Antizol

Administration
Fomepizole concentrate for injection is administered intrave-
nously as a slow infusion over 30 minutes following dilution of 
the drug in at least 100 mL of sodium chloride 0.9% or dextrose 
5%.3130 3131 Fomepizole should not be administered undiluted or 
by bolus injection.3130 3131 

Stability
Fomepizole concentrate for injection is a clear to yellow solu-
tion at room temperature.3130 3131 Intact vials should be stored at 
controlled room temperature.3130 3131 

Solutions diluted for infusion in sodium chloride 0.9% or 
dextrose 5% are stated to be stable for 24 hours when stored 
under refrigeration or at room temperature; solutions should 
not be used beyond 24 hours.3130 3131 

Solutions diluted for infusion should be visually inspected 
for particulate matter prior to administration.3130 3131 If haziness, 
particulate matter, discoloration, or precipitation is present or if 
leakage occurs, the solution should not be used.3130 3131 

Fomepizole concentrate solidifies at temperatures less than 
25°C.3130 3131 If the fomepizole concentrate becomes solid in the 
vial, the vial should be passed under warm water or held in the 
hand to liquify the drug.3130 3131 Solidification does not affect the 
efficacy, safety, or stability of fomepizole.3130 3131 

DOI: 10.37573/9781585286850.176

Compatibility Information
Solution Compatibility

Fomepizole

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% PAL Stated to be stable for 24 hr if stored under refrigeration or at room temperature 3131 C

Sodium chloride 
0.9%

PAL Stated to be stable for 24 hr if stored under refrigeration or at room temperature 3131 C

© Copyright, May 2016. American Society of Health-System 
Pharmacists, Inc.
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Fosaprepitant Dimeglumine
AHFS 56:22.32

Products
Fosaprepitant is available as a lyophilized powder in single-use 
vials containing fosaprepitant dimeglumine equivalent to 150 
mg of fosaprepitant as the free acid.2998  Also present in each vial 
are edetate disodium 18.8 mg, polysorbate 80 75 mg, lactose 
anhydrous 375 mg, and sodium hydroxide and/or hydrochloric 
acid to adjust the pH.2998 

Each 150-mg vial should be reconstituted with 5 mL of 
sodium chloride 0.9%, directing the stream of diluent along 
the vial wall to prevent foaming.2998  The vial should be gently 
swirled to dissolve the powder; shaking should be avoided.2998  
After reconstitution, the solution should be further diluted to a 
concentration of 1 mg/mL by transferring the entire vial contents 
to an infusion bag containing 145 mL of sodium chloride 0.9% 
and gently inverting the bag 2 to 3 times.2998  The diluted solu-
tion should be inspected for particulate matter and discolor-
ation prior to infusion.2998 

Trade Name(s)
Emend

Administration
Fosaprepitant dimeglumine is administered by intravenous  
infusion over 15 minutes or 20 to 30 minutes (depending on 
the indicated use) after dilution in sodium chloride 0.9% to a 
concentration of 1 mg/mL.2998 

Stability
Intact vials should be stored under refrigeration at 2 to 8°C.2998  
The manufacturer states that the diluted solution is stable for 
24 hours at or below 25°C.2998 

Fosaprepitant is incompatible with any solutions containing 
divalent cations (e.g., calcium, magnesium), including Ringer’s 
injection, lactated and Hartmann's solution.2998 

DOI: 10.37573/9781585286850.177

Compatibility Information
Solution Compatibility

Fosaprepitant dimeglumine

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s injection MSD Stated to be incompatible 2998 I

Dextrose 5% in Ringer’s injection, lactated MSD Stated to be incompatible 2998 I

Sodium chloride 0.9% MSD 1 g Stable for 24 hr at or below 25°C 2998 C

Ringer’s injection MSD Stated to be incompatible 2998 I

Ringer’s injection, lactated MSD Stated to be incompatible 2998 I

Additive Compatibility

Fosaprepitant dimeglumine

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Dexamethasone sodium 
phosphate

b 100 mg MSD 1 g NS Physically compatible for 24 hr at 25°C in light 2999 C

Dexamethasone sodium 
phosphate

d 100 mg MSD 1 g NS Physically compatible for 24 hr at 25°C in light 2999 C

Dexamethasone sodium 
phosphate

e 100 mg MSD 1 g NS Physically compatible for 24 hr at 25°C in light 2999 C

Granisetron HCl 26 mg MSD 1 g NS Physically compatible for 24 hr at 25°C in light 2999 C

Granisetron HCl a 26 mg MSD 1 g NS Physically compatible for 24 hr at 25°C in light 2999 C

Granisetron HCl c 26 mg MSD 1 g NS Physically compatible for 24 hr at 25°C in light 2999 C

Methylprednisolone 
sodium succinate

b 700 mg MSD 1 g NS Physically compatible for 24 hr at 25°C in light 2999 C
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Methylprednisolone 
sodium succinate

d 700 mg MSD 1 g NS Physically compatible for 24 hr at 25°C in light 2999 C

Methylprednisolone 
sodium succinate

e 700 mg MSD 1 g NS Physically compatible for 24 hr at 25°C in light 2999 C

Ondansetron HCl 70 mg MSD 1 g NS Physically compatible for 24 hr at 25°C in light 2999 C

Ondansetron HCl a 70 mg MSD 1 g NS Physically compatible for 24 hr at 25°C in light 2999 C

Ondansetron HCl c 70 mg MSD 1 g NS Physically compatible for 24 hr at 25°C in light 2999 C

Tropisetron HCl a 43 mg MSD 1 g NS Physically compatible for 24 hr at 25°C in light 2999 C

Tropisetron HCl c 43 mg MSD 1 g NS Physically compatible for 24 hr at 25°C in light 2999 C

a Tested with dexamethasone sodium phosphate 100 mg/L.

b Tested with granisetron HCl 26 mg/L.

c Tested with methylprednisolone sodium succinate 700 mg/L.

d Tested with ondansetron HCl 70 mg/L.

e Tested with tropisetron HCl 43 mg/L.

Additive Compatibility (Cont.)

© Copyright, October 2015. American Society of Health-System 
Pharmacists, Inc.
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Foscarnet Sodium
AHFS 8:18.92

Products
Foscarnet sodium is available as a 24-mg/mL solution of the 
drug (as the hexahydrate) in water for injection in 250-mL (6 
g of foscarnet sodium hexahydrate) glass bottles.3022  Hydro-
chloric acid may have been added to adjust the pH.3022 

pH
Adjusted to pH 7.4.3022 

Sodium Content
Foscarnet sodium contains 5.5 mg of sodium per mL of  
solution.3022 

Tonicity
Foscarnet sodium injection is isotonic.3022 

Trade Name(s)
Foscavir

Administration
Foscarnet sodium is administered by intravenous infusion.3022  
An infusion pump must be used for administration to prevent 
rapid infusion; the drug should not be administered by rapid or 
bolus intravenous injection.3022 

Foscarnet sodium should only be infused into veins with 
adequate blood flow to allow for rapid dilution and distribu-
tion.3022  For peripheral administration, foscarnet sodium solu-
tion must be diluted to a concentration of 12 mg/mL with 
dextrose 5% or sodium chloride 0.9% to avoid local irritation 
of peripheral veins.3022  For administration through a central 
venous catheter, the 24-mg/mL solution may be infused undi-
luted.3022 

Adequate hydration to establish diuresis is recommended 
in patients receiving foscarnet sodium provided there are no 
clinical contraindications.3022  It is recommended that patients 
receive hydration with 750 to 1000 mL of sodium chloride 0.9% 
or dextrose 5% prior to the first infusion of foscarnet sodium.3022  
With subsequent infusions, hydration should be administered 
concurrently with each infusion of foscarnet sodium.3022  For 
foscarnet sodium doses of 90 to 120 mg/kg, 750 to 1000 mL 
of hydration fluid should be administered; for doses of 40 to 
60 mg/kg, 500 mL of hydration fluid should be administered, 
although hydration may be decreased if clinically warranted.3022 

Foscarnet sodium should be infused over at least 1 to 2 
hours, depending upon the indication, dosage, and regimen  

(e.g., induction, maintenance).3022  The rate of infusion must not 
exceed 1 mg/kg/min.3022  Recommended dosage, frequency, and 
administration rates should not be exceeded.3022 

Stability
Foscarnet sodium injection is a clear, colorless solution.3022   
Intact bottles should be stored at controlled room temperature  
and protected from temperatures above 40°C and from freezing.3022  
Refrigerated products or products exposed to temperatures below 
freezing may exhibit precipitation; however, the precipitate can 
be dissolved by bringing the bottle to room temperature and with 
repeated shaking.3022  The product should be used only if the bottle 
and seal are intact and a vacuum is present.3022 

The manufacturer states that foscarnet sodium solutions 
diluted for infusion should be used within 24 hours of initial 
entry into a sealed bottle.3022 

Foscarnet sodium may chelate divalent metal ions (e.g., 
calcium, magnesium) and is chemically incompatible with solu-
tions containing calcium, such as Ringer’s injection, lactated, 
and parenteral nutrition solutions.3022 

Foscarnet sodium (Astra) diluted to a concentration of 13 mg/
mL in sodium chloride 0.9% and stored at 22°C did not exhibit an 
antibacterial effect on the growth of 3 organisms (Enterococcus 
faecium, Staphylococcus aureus, and Pseudomonas aeruginosa) 
that were inoculated into the solution. Foscarnet sodium exhib-
ited moderate antifungal activity against Candida albicans. The 
authors recommended that ready-to-use solutions be stored 
under refrigeration whenever possible and that the potential for 
microbiological growth be considered when assigning expiration 
periods.2160 

Autoclaving
The concentration of foscarnet sodium (Astra), diluted in 
sodium chloride 0.9% to a concentration of 12 mg/mL and pack-
aged in glass infusion bottles with rubber bungs, was compared 
before and after autoclaving at 30 psi for 15 minutes at 121°C. 
The foscarnet sodium concentration did not change after auto-
claving. Therefore, the dilution may be autoclaved to avoid 
limiting its shelf life due to sterility concerns.1835 

Elastomeric Reservoir Pumps
Foscarnet sodium (Astra) 24 mg/mL was evaluated for binding 
potential to natural rubber elastomeric reservoirs (Baxter). No 
binding was found after storage for 2 weeks at 35°C with gentle 
agitation.2014 

DOI: 10.37573/9781585286850.178
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Compatibility Information
Solution Compatibility

Foscarnet sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s 
injection

HOS Chemically incompatible with calcium-containing solutions 3022 I

Dextrose 5% in Ringer’s 
injection, lactated

HOS Chemically incompatible with calcium-containing solutions 3022 I

Dextrose 5% BAa AST 12 g Visually compatible and chemically stable for 35 days at 5 and 25°C 1834 C

Dextrose 5% HOS 12 g Manufacturer-recommended solution 3022 C

Ringer’s injection HOS Chemically incompatible with calcium-containing solutions 3022 I

Ringer’s injection, lactated HOS Chemically incompatible with calcium-containing solutions 3022 I

Sodium chloride 0.9% MGa AST 12 g Visually compatible. Stable for 30 days at 25°C in light or dark and 
at 5°C in dark

1726 C

Sodium chloride 0.9% BAa AST 12 g Visually compatible and chemically stable for 35 days at 5 and 25°C 1834 C

Sodium chloride 0.9% HOS 12 g Manufacturer-recommended solution 3022 C

a Tested in PVC containers.

Additive Compatibility

Foscarnet sodium

Test Drug Mfr Conc/L or % Mfr Conc/L or %
Test  
Solution Remarks Ref C/I

Potassium chloride 20 to 120 mmol AST 12 g NS Foscarnet concentrations of 93 to 99% were maintained for 
at least 65 hr

2156 C

Y-Site Injection Compatibility (1:1 Mixture)

Foscarnet sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 10 mg/mL AST 24 mg/mL Precipitates immediately 1335 I

Acyclovir sodium BW 7 mg/mLa b AST 24 mg/mL Acyclovir crystals form immediately 1393 I

Aldesleukin CHI 33,800 I.U./mLa AST 24 mg/mL Visually compatible with little or no loss of aldesleukin activity 1857 C

Amikacin sulfate BR 20 mg/mL AST 24 mg/mL Physically compatible for 24 hr at room temperature under fluorescent 
light

1335 C

Aminophylline LY 25 mg/mL AST 24 mg/mL Physically compatible for 24 hr at room temperature under fluorescent 
light

1335 C

Amphotericin B SQ 5 mg/mL AST 24 mg/mL Cloudy yellow precipitate forms 1335 I

Amphotericin B SQ 0.6 mg/mLa AST 24 mg/mL Dense haze forms immediately 1393 I

Ampicillin 
sodium

WY 20 mg/mL AST 24 mg/mL Physically compatible for 24 hr at room temperature under fluorescent 
light

1335 C

Aztreonam SQ 40 mg/mL AST 24 mg/mL Physically compatible for 24 hr at room temperature under fluorescent 
light

1335 C

Aztreonam SQ 40 mg/mLa b AST 24 mg/mL Physically compatible for 24 hr at 25°C under fluorescent light 1393 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cefazolin sodium SKF 40 mg/mL AST 24 mg/mL Physically compatible for 24 hr at room temperature under fluorescent 
light

1335 C

Cefoxitin sodium MSD 40 mg/mL AST 24 mg/mL Physically compatible for 24 hr at room temperature under fluorescent 
light

1335 C

Ceftazidime GL 20 mg/mL AST 24 mg/mL Physically compatible for 24 hr at room temperature under fluorescent 
light

1335 C

Ceftazidime GL 20 mg/mLa b AST 24 mg/mL Physically compatible for 24 hr at 25°C under fluorescent light 1393 C

Ceftriaxone 
sodium

RC 20 mg/mLa b AST 24 mg/mL Physically compatible for 24 hr at 25°C under fluorescent light 1393 C

Cefuroxime 
sodium

GL 30 mg/mL AST 24 mg/mL Physically compatible for 24 hr at room temperature under fluorescent 
light

1335 C

Chloramphenicol 
sodium succinate

PD 20 mg/mL AST 24 mg/mL Physically compatible for 24 hr at room temperature under fluorescent 
light

1335 C

Clindamycin 
phosphate

AB 24 mg/mL AST 24 mg/mL Physically compatible for 24 hr at room temperature under fluorescent 
light

1335 C

Clindamycin 
phosphate

UP 12 mg/mLa b AST 24 mg/mL Physically compatible for 24 hr at 25°C under fluorescent light 1393 C

Defibrotide 
sodium

JAZ 8 mg/mLb NVX 24 mg/mL Visually compatible for 4 hr at room temperature 3149 C

Dexamethasone 
sodium phosphate

OR 10 mg/mL AST 24 mg/mL Physically compatible for 24 hr at room temperature under fluorescent 
light

1335 C

Diazepam ES 5 mg/mL AST 24 mg/mL Gas production 1335 I

Digoxin WY 0.25 mg/mL AST 24 mg/mL Gas production 1335 I

Diphenhydr-
amine HCl

PD 50 mg/mL AST 24 mg/mL Cloudy solution 1335 I

Dobutamine HCl LI 12.5 mg/mL AST 24 mg/mL Delayed formation of muddy precipitate 1335 I

Dopamine HCl DU 80 mg/mL AST 24 mg/mL Physically compatible for 24 hr at room temperature under fluorescent 
light

1335 C

Doripenem JJ 5 mg/mLa b HOS 24 mg/mL Physically compatible for 4 hr at 23°C 2743 C

Droperidol QU 2.5 mg/mL AST 24 mg/mL Delayed formation of yellow precipitate 1335 I

Erythromycin 
lactobionate

AB 20 mg/mL AST 24 mg/mL Physically compatible for 24 hr at room temperature under fluorescent 
light

1335 C

Erythromycin 
lactobionate

ES 20 mg/mLa b AST 24 mg/mL Physically compatible for 24 hr at 25°C under fluorescent light 1393 C

Fluconazole RR 2 mg/mL AST 24 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Furosemide AB 10 mg/mL AST 24 mg/mL Physically compatible for 24 hr at room temperature under fluorescent 
light

1335 C

Ganciclovir 
sodium

50 mg/mL AST 24 mg/mL Precipitates immediately 1335 I

Gentamicin 
sulfate

ES 4 mg/mL AST 24 mg/mL Physically compatible for 24 hr at room temperature under fluorescent 
light

1335 C

Gentamicin 
sulfate

ES 2 mg/mLa b AST 24 mg/mL Physically compatible for 24 hr at 25°C under fluorescent light 1393 C

Haloperidol 
lactate

LY 5 mg/mL AST 24 mg/mL Delayed formation of fine white precipitate 1335 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Heparin sodium ES 1000 units/mL AST 24 mg/mL Physically compatible for 24 hr at room temperature under fluorescent 
light

1335 C

Heparin sodium LY 100 units/mLa b AST 24 mg/mL Physically compatible for 24 hr at 25°C under fluorescent light 1393 C

Hydrocortisone 
sodium succinate

UP 50 mg/mL AST 24 mg/mL Physically compatible for 24 hr at room temperature under fluorescent 
light

1335 C

Hydromorphone 
HCl

KN 10 mg/mL AST 24 mg/mL Physically compatible for 24 hr at room temperature under fluorescent 
light

1335 C

Hydroxyzine HCl LY 50 mg/mL AST 24 mg/mL Physically compatible for 24 hr at room temperature under fluorescent 
light

1335 C

Imipenem–cilas-
tatin sodium

MSD 10 mg/mLf AST 24 mg/mL Physically compatible for 24 hr at room temperature under fluorescent 
light

1335 C

Imipenem– 
cilastatin sodium

MSD 5 mg/mLa f AST 24 mg/mL Physically compatible for 24 hr at 25°C under fluorescent light 1393 C

Leucovorin 
calcium

QU 10 mg/mL AST 24 mg/mL Cloudy yellow solution 1335 I

Lorazepam WY 4 mg/mL AST 24 mg/mL Gas production 1335 I

Lorazepam WY 0.08 mg/mLa b AST 24 mg/mL Physically compatible for 24 hr at 25°C under fluorescent light 1393 C

Meropenem 50 mg/mL CLN 24 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Metoclopramide 
HCl

RB 4 mg/mL AST 24 mg/mL Physically compatible for 24 hr at room temperature under fluorescent 
light

1335 C

Metoclopramide 
HCl

RB 2 mg/mLa b AST 24 mg/mL Physically compatible for 24 hr at 25°C under fluorescent light 1393 C

Metronidazole AB 5 mg/mL AST 24 mg/mL Physically compatible for 24 hr at room temperature under fluorescent 
light

1335 C

Metronidazole SE 5 mg/mL AST 24 mg/mL Physically compatible for 24 hr at 25°C under fluorescent light 1393 C

Midazolam HCl RC 5 mg/mL AST 24 mg/mL Gas production 1335 I

Morphine sulfate IMS 1 mg/mL AST 24 mg/mL Physically compatible for 24 hr at room temperature under fluorescent 
light

1335 C

Morphine sulfate ES 1 mg/mLa b AST 24 mg/mL Physically compatible for 24 hr at 25°C under fluorescent light 1393 C

Morphine sulfate ES 5b  and 15 mg/
mL

AST 24 mg/mL Visually compatible for 24 hr at 23°C under fluorescent light 1529 C

Nafcillin sodium BR 20 mg/mLa b AST 24 mg/mL Physically compatible for 24 hr at 25°C under fluorescent light 1393 C

Oxacillin sodium BR 40 mg/mL AST 24 mg/mL Physically compatible for 24 hr at room temperature under fluorescent 
light

1335 C

Oxacillin sodium BE 20 mg/mLa b AST 24 mg/mL Physically compatible for 24 hr at 25°C under fluorescent light 1393 C

Penicillin G 
potassium

SQ 100,000 units/
mL

AST 24 mg/mL Physically compatible for 24 hr at room temperature under fluorescent 
light

1335 C

Pentamidine 
isethionate

LY 6 mg/mL AST 24 mg/mL Precipitates immediately 1335 I

Pentamidine 
isethionate

LY 6 mg/mLa b AST 24 mg/mL Pentamidine crystals form immediately 1393 I

Prochlorperazine 
edisylate

SKF 5 mg/mL AST 24 mg/mL Cloudy brown solution 1335 I

Promethazine 
HCl

ES 50 mg/mL AST 24 mg/mL Gas production 1335 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ranitidine HCl GL 2 mg/mLa b AST 24 mg/mL Physically compatible for 24 hr at 25°C under fluorescent light 1393 C

Tobramycin 
sulfate

LI 40 mg/mL AST 24 mg/mL Physically compatible for 24 hr at room temperature under fluorescent 
light

1335 C

TPN #121d c AST 24 mg/mL Physically compatible for 24 hr at 25°C 1393 C

Trimethoprim–
sulfamethoxazole

RC 16 mg/mLe AST 24 mg/mL Precipitates immediately and gas production 1335 I

Trimethoprim–
sulfamethoxazole

BW 0.53 mg/mLa e AST 24 mg/mL Physically compatible for 24 hr at 25°C under fluorescent light 1393 C

Vancomycin HCl LE 20 mg/mL AST 24 mg/mL Precipitates immediately 1335 I

Vancomycin HCl LE 15 mg/mLa b AST 24 mg/mL Physically compatible for 24 hr at 25°C under fluorescent light 1393 C

Vancomycin HCl LE 10 mg/mLb AST 24 mg/mL Visually compatible for 24 hr at room temperature. No precipitate 
found

2063 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in equal quantities.

d Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

e Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

f Not specified whether concentration refers to single component or combined components.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Selected Revisions May 1, 2020. © Copyright, October 1992. 
American Society of Health-System Pharmacists, Inc.



ASHP INJECTABLE DRUG INFORMATION FOSNETUPITANT CHLORIDE HyDROCHLORIDE 737

Fosnetupitant Chloride Hydrochloride–Palonosetron Hydrochloride
AHFS 56:22.32

Products
Fosnetupitant is a prodrug that is converted in vivo to netupi-
tant via metabolic hydrolysis.3428  Fosnetupitant–palonosetron 
is available as a lyophilized powder in single-dose (preserva-
tive-free) vials containing fosnetupitant chloride hydrochloride 
equivalent to 235 mg of fosnetupitant and palonosetron hydro-
chloride equivalent to 0.25 mg of palonosetron.3428  Also present 
in each vial are edetate disodium 6.4 mg, mannitol 760 mg, and 
sodium hydroxide and/or hydrochloric acid to adjust the pH.3428 

Each vial of fosnetupitant chloride hydrochloride–palono-
setron hydrochloride should be reconstituted with 20 mL of 
dextrose 5% or sodium chloride 0.9%, directing the stream of 
diluent along the vial wall and swirling the vial gently to prevent 
foaming.3428  The entire volume of the reconstituted solution 
should then be withdrawn from the vial and transferred to an 
infusion vial or bag containing 30 mL of dextrose 5% or sodium 
chloride 0.9% to yield a final total volume of 50 mL.3428  The vial 
or bag should be gently inverted until dissolution is complete.3428 

Equivalency
Fosnetupitant chloride hydrochloride 260 mg is equivalent to 
fosnetupitant 235 mg.3428 

Palonosetron hydrochloride 0.28 mg is equivalent to palono-
setron 0.25 mg.3428 

Trade Name(s)
Akynzeo

Administration
Fosnetupitant chloride hydrochloride–palonosetron hydrochlo-
ride should be administered as an intravenous infusion over  

30 minutes after reconstitution and dilution.3428  The infusion 
line should be flushed at the end of the infusion with the same 
solution used for reconstitution and dilution of the drug.3428  In 
addition, if a common infusion line is being used to administer 
other drugs, the line should be flushed with sodium chloride 
0.9% prior to and following infusion of fosnetupitant chloride 
hydrochloride–palonosetron hydrochloride.3428  

Stability
Fosnetupitant chloride hydrochloride–palonosetron hydro-
chloride is a white to off-white lyophilized powder.3428  Intact 
vials should be stored at 2 to 8°C in the original carton to 
protect from light.3428  The reconstituted solution and the 
final diluted solution for infusion should be stored at room 
temperature.3428  The final diluted solution for infusion should 
be inspected for particulate matter and discoloration; if either 
is observed, the vial or bag should be discarded.3428  Admin-
istration of the infusion should begin within 3 hours after 
reconstitution.3428 

Because of limited compatibility data, the manufacturer 
states that other drugs should not be mixed or infused simul-
taneously with fosnetupitant chloride hydrochloride–palono-
setron hydrochloride.3428 Fosnetupitant chloride hydrochlo-
ride–palonosetron hydrochloride is incompatible with any 
solutions that contain divalent cations (e.g., calcium, magne-
sium), including Hartmann’s solution and Ringer’s injection, 
lactated.3428 

DOI: 10.37573/9781585286850.179

Compatibility Information
Solution Compatibility

Fosnetupitant chloride HCl–palonosetron HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s 
injection

HEL Stated to be incompatible with calcium-containing solutions 3428 I

Dextrose 5% in Ringer’s 
injection, lactated

HEL Stated to be incompatible with calcium-containing solutions 3428 I

Dextrose 5% HEL 4.7 ga Begin administration within 3 hr after reconstitution 3428 C

Ringer’s injection HEL Stated to be incompatible with calcium-containing solutions 3428 I

Ringer’s injection, lactated HEL Stated to be incompatible with calcium-containing solutions 3428 I

Sodium chloride 0.9% HEL 4.7 ga Begin administration within 3 hr after reconstitution 3428 C

a Fosnetupitant component. Fosnetupitant in a 940:1 fixed-ratio concentration with palonosetron.

© Copyright, September 2019. American Society of Health- 
System Pharmacists, Inc.
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Fosphenytoin Sodium
AHFS 28:12.12

Products
Fosphenytoin is the prodrug for its active metabolite, 
phenytoin.3280  Fosphenytoin sodium is available as a solution 
containing 50 mg phenytoin sodium equivalents (PE)/mL in 
single-dose 2-mL (100-mg) and 10-mL (500-mg) vials.3280  Each 
mL of solution also contains tromethamine (TRIS) buffer along 
with hydrochloric acid or sodium hydroxide to adjust the pH in 
water for injection.3280 

CAUTION: Care should be taken to avoid confusion 
between the two different forms (i.e., fosphenytoin sodium 
and phenytoin sodium) to prevent dosing errors.3280 

Units
Each 1.5 mg of fosphenytoin sodium is equivalent to phenytoin 
sodium 1 mg and is referred to as 1 mg of phenytoin sodium 
equivalents (PE).3280  The amount and concentration of fosphe-
nytoin sodium are expressed in terms of the equivalent mass 
of phenytoin sodium.3280 Manufacturers indicate that this 
avoids the need to perform conversions between the two forms 
based on molecular weight; however, it necessitates that all 
prescribing, preparation, and dosing be consistently expressed in 
terms of PE to avoid dosing errors that could result from confu-
sion between the two forms.3280 

pH
From 8.6 to 93280  or 8.3 to 9.3.3281 

Phosphate Content
Each 1 mg PE contains 0.0037 mmol phosphate.3280 

Trade Name(s)
Cerebyx

Administration
Fosphenytoin sodium is dosed in terms of phenytoin sodium 
equivalents (PE).3280 

CAUTION: Care should be taken to ensure that all prescribing, 
preparation, and dosing is performed using the correct units and 
that any confusion between the two forms (i.e., fosphenytoin 
sodium and phenytoin sodium) is avoided.3280 

Fosphenytoin sodium is administered intravenously.3280  For 
intravenous infusion, fosphenytoin sodium must be diluted 
in dextrose 5% or sodium chloride 0.9% to a concentration 
ranging from 1.5 mg PE/mL to a maximum of 25 mg PE/mL.3280  
The drug also has been administered intramuscularly in certain 
situations when intravenous access is not possible.3280 

For the treatment of status epilepticus in adult patients, a 
loading dose of fosphenytoin sodium should be administered by 
intravenous infusion at a rate of 100 to 150 mg PE/min; the rate 
of administration must not exceed 150 mg PE/min.3280  The intra-
muscular route of administration generally should not be used 
in the treatment of status epilepticus.3280  For non- emergent  

situations in adult patients in which fosphenytoin sodium is indi-
cated, the loading dose may be administered intravenously or 
intramuscularly.3280  For non-emergent indications, intravenous 
fosphenytoin sodium infusion should be administered more 
slowly.3280  The rate of administration of maintenance doses in 
adults also should not exceed 150 mg PE/min.3280 

For the treatment of status epilepticus in pediatric patients, 
a loading dose of fosphenytoin sodium should be administered 
by intravenous infusion at a rate of 2 mg PE/kg/min (or 150 mg 
PE/min, whichever is slower); the rate of administration must 
not exceed 2 mg PE/kg/min (or 150 mg PE/min, whichever is 
slower).3280  For non-emergent indications, intravenous fosphe-
nytoin sodium infusion should be administered more slowly.3280  
For non-emergent situations in pediatric patients in which 
fosphenytoin sodium is indicated, the loading dose should be 
administered intravenously at a rate of 1 to 2 mg PE/kg/min (or 
150 mg PE/min, whichever is slower).3280  Following administra-
tion of a loading dose, maintenance doses in pediatric patients 
should be administered at a rate of 1 to 2 mg PE/kg/min (or 100 
mg PE/min, whichever is slower).3280  The intramuscular route 
of administration generally should not be used in pediatric 
patients.3280 

Purple glove syndrome, characterized by edema, discolor-
ation, and pain distal to the site of infusion, has been reported 
following intravenous administration of fosphenytoin sodium 
through a peripheral vein and may or may not be associated 
with extravasation.3280 

Stability
Fosphenytoin sodium injection is a clear, colorless to pale yellow 
solution.3280  Intact vials should be stored under refrigeration at 
2 to 8°C.3280  Storage at room temperature should not exceed 
48 hours.3280 

Fosphenytoin sodium injection solution should be visu-
ally inspected for particulate matter and discoloration prior to 
administration.3280  Any unused portions should be discarded.3280 

Freezing Solutions
Fosphenytoin sodium (Parke-Davis) 1, 8, and 20 mg PE/mL in 
dextrose 5% (Baxter) and sodium chloride 0.9% (Baxter) in 
PVC containers and undiluted fosphenytoin sodium 50 mg 
PE/mL were packaged in 3-mL polypropylene syringes sealed 
with tip caps (Becton Dickinson). The samples were frozen at 
−20°C. Little or no loss occurred after 30 days of frozen storage 
followed by 7 days at 4 or 25°C. Stability also was maintained if 
the thawed samples that had been stored at 25°C were returned 
to the freezer for an additional 7 days.2083 

Syringes
Fosphenytoin sodium (Parke-Davis) 50 mg PE/mL was packaged 
in 3-mL polypropylene syringes with syringe caps (Becton Dick-
inson) and stored at −20, 4, and 25°C. The samples stored at 4 
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and 25°C exhibited little or no loss of fosphenytoin sodium in 30 
days. The samples stored at −20°C also showed little or no loss 
of fosphenytoin sodium after 30 days of storage followed by 7 

days at 4°C or at 25°C. Stability was maintained if the thawed 
samples that had been stored at 25°C were returned to the 
freezer for an additional 7 days.2083 

Compatibility Information
Solution Compatibility

Fosphenytoin sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s 
injection, lactated

BAa PDc 1, 8, 20 mg PE/mL Visually compatible with little or no loss in 7 days at 25°C under 
fluorescent light

2083 C

Dextrose 5% in sodium 
chloride 0.45%

BAa PDc 1, 8, 20 mg PE/mL Visually compatible with little or no loss in 7 days at 25°C under 
fluorescent light

2083 C

Dextrose 5% BAa b PDc 1, 8, 20 mg PE/mL Visually compatible with little or no loss in 7 days at 25°C under 
fluorescent light

2083 C

Dextrose 10% BAa PDc 1, 8, 20 mg PE/mL Visually compatible with little or no loss in 7 days at 25°C under 
fluorescent light

2083 C

Plasma-Lyte A, pH 7.4 BAa PDc 1, 8, 20 mg PE/mL Visually compatible with little or no loss in 7 days at 25°C under 
fluorescent light

2083 C

Ringer’s injection, lactated BAa PDc 1, 8, 20 mg PE/mL Visually compatible with little or no loss in 7 days at 25°C under 
fluorescent light

2083 C

Sodium chloride 0.9% BAa b PDc 1, 8, 20 mg PE/mL Visually compatible with little or no loss in 7 days at 25°C under 
fluorescent light

2083 C

a Tested in PVC containers.

b Tested in glass containers.

c Concentration of fosphenytoin expressed in milligrams of phenytoin sodium equivalents (PE) per mL.

Additive Compatibility

Fosphenytoin sodium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Hetastarch in sodium 
chloride 0.9%

MG 6% PDb 1, 8, 20 mg PE/mL NS Visually compatible with little or no loss in 
7 days at 25°C under fluorescent light

2083 C

Mannitol BAa 20% PDb 2, 8, 20 mg PE/mL Visually compatible with little or no loss in 
7 days at 25°C under fluorescent light

2083 C

Potassium chloride BA 20 and 40 mEq PDb 1, 8, 20 mg PE/mL D5½Sa Visually compatible with little or no loss in 
7 days at 25°C under fluorescent light

2083 C

a Tested in PVC containers.

b Concentration of fosphenytoin expressed in milligrams of phenytoin sodium equivalents (PE) per mL.

Y-Site Injection Compatibility (1:1 Mixture)

Fosphenytoin sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ceftolozane sulfate–tazobactam sodium CUB 10 mg/mLc d WWb 25 mg PE/mLc Physically compatible for 2 hr 3247, 3262 C

Fenoldopam mesylate AB 80 mcg/mLa PDb 20 mg PE/mLa Trace haze and microparticu-
lates form in 4 hr

2467 I

Isavuconazonium sulfate ASP 1.5 mg/mLc WWb 25 mg PE/mLc Measured turbidity increases 
immediately

3247, 3263 I
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Lorazepam WY 2 mg/mL PDb 1 mg PE/mLa Samples remained clear with 
no loss of either drug in 8 hr

2223 C

Midazolam HCl RC 2 mg/mLa PDb 1 mg PE/mLa Midazolam base precipitates 
immediately

2223 I

Meropenem–vaborbactam TMC 8 mg/mLa e AMBb 25 mg PE/mLa Physically compatible for 3 hr 
at 20 to 25°C

3380, 3382 C

Phenobarbital sodium 130 mg/mL PDb 10 mg PE/mLa Visually compatible with no 
loss of either drug in 8 hr at 
room temperature

2212 C

Plazomicin sulfate ACH 24 mg/mLc AMB 25 mg/mLb c Physically compatible for 1 hr 
at 20 to 25°C

3432 C

Tedizolid phosphate CUB 0.8 mg/mLa WWb 25 mg PE/mLa Physically compatible for 2 hr 3244, 3247 C

a Tested in sodium chloride 0.9%.

b Concentration of fosphenytoin expressed in milligrams of phenytoin sodium equivalents (PE) per mL.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

e Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Selected Revisions June 1, 2019. © Copyright, October 2000. 
American Society of Health-System Pharmacists, Inc.



ASHP INJECTABLE DRUG INFORMATION FUROSEMIDE 741

Furosemide
AHFS 40:28.08

Frusemide

Products
Furosemide is available in 2-, 4-, and 10-mL amber ampuls, 
single-use vials, prefilled syringes, and syringe cartridges. Each 
mL of solution contains furosemide 10 mg, water for injection, 
with sodium chloride for isotonicity, sodium hydroxide, and, if 
necessary, hydrochloric acid to adjust pH.1(9/06) 4 

pH
From 8 to 9.3.1(9/06) 4 

Osmolality
Furosemide (Hoechst-Roussel) 10 mg/mL has an osmolality of 
287 mOsm/kg.50 The osmolality of the Elkins-Sinn product has 
been determined to be 289 mOsm/kg by freezing-point depres-
sion.1071 

In another study, the osmolality of furosemide injection (manu-
facturer unspecified) was determined to be 291 mOsm/kg.1233 

Sodium Content
The injection contains 0.162 mEq of sodium per mL.4 

Trade Name(s)
Lasix

Administration
Furosemide may be administered by intramuscular injection, by 
direct intravenous injection over 1 to 2 minutes, and by intrave-
nous infusion at a rate not exceeding 4 mg/min.1(9/06) 4 

Stability
Exposure to light may cause discoloration; protection from 
light for the syringes once they are removed from the package 
is recommended. Do not use furosemide solutions if they 
have a yellow color. Furosemide products should be stored at 
controlled room temperature.1(9/06) 4 Refrigeration may result 
in precipitation or crystallization. However, resolubilization at 
room temperature or on warming may be performed without 
affecting the drug’s stability.593 

Furosemide under simulated summer conditions in para-
medic vehicles was exposed to temperatures from 26 to 38°C 
over 4 weeks. Analysis found no loss of drug under these condi-
tions.2562 

Furosemide (Hospira) 1 mg/mL diluted in dextrose 5% and 
packaged as 10 mL in 15-mL polypropylene tubes (BD Biosci-
ences) was physically compatible with less than 4% loss of furo-
semide in 96 hours at 25°C in the dark.3568 

pH Effects
Furosemide is soluble in alkaline solutions and is prepared as a 
mildly buffered alkaline product.1(9/06) 4 It can usually be mixed with 
infusion solutions that are neutral or weakly basic (pH 7 to 10)  

and with some weakly acidic solutions that have a low buffer 
capacity.4 It should not be mixed with acidic solutions having a 
pH below 5.5. Solutions such as sodium chloride 0.9%, Ringer’s 
injection, lactated, and dextrose 5% have been recommended. 
If the solution pH is below 5.5, pH adjustment has been recom-
mended.1(9/06) 4 In addition, furosemide has been found to be 
unstable in acidic media,96 664 but very stable in basic media.664 

A 2-mL fluid barrier of dextrose 5% in a microbore retrograde 
infusion set failed to prevent precipitation when used between 
gentamicin sulfate 5 mg/0.5 mL and furosemide 2 mg/0.2 mL.1385 

Autoclaving
Autoclaving of furosemide 1 mg/mL in sodium chloride 0.9% in 
glass bottles at 115°C for 34 minutes resulted in no loss of furo-
semide. Storage of the solution for 70 days at room temperature 
with protection from light also showed no detectable change 
in furosemide content. However, storage at room temperature 
with exposure to light for 70 days resulted in about a 60% loss 
of furosemide and the formation of a yellow-orange precipi-
tate.1108 

Light Effects
Furosemide is subject to photodegradation by several mecha-
nisms.358 400 2067 Photodegradation is minimized at pH 7; rates 
of decomposition increase as the pH becomes more acidic or 
basic.400 2067 Photodegradation is unaffected by ionic strength 
and initial concentration (in the range of 10 mcg/mL to 1 mg/
mL), but the rate of loss may decrease at the higher concen-
tration due to a light-filtering effect of the yellow discolor-
ation. In pH 7 phosphate buffer, more than 60% furosemide loss 
occurred in transparent glass vials exposed to fluorescent light 
for 90 hours; little or no loss occurred if the transparent vials 
were covered with aluminum foil or if amber glass containers 
were used.2067 

Syringes
Furosemide (Hoechst) 10 mg/mL was filled into 25-mL poly-
propylene syringes (Becton Dickinson) and stored at 25°C 
while exposed to normal room light or in the dark for 24 hours. 
There was no detectable change in furosemide content in either 
light-exposed or light-protected syringes.1108 

Furosemide (Abbott) 1, 2, 4, and 8 mg/mL diluted in sodium 
chloride 0.9% was packaged in polypropylene syringes. Samples 
were stored for 84 days at 22°C and also at 4°C protected from 
light for 84 days. This was followed by an additional 7 days of 
storage at 22°C exposed to fluorescent light. No visible changes 
occurred and little or no loss of furosemide occurred in any of 
the samples.2389 

Furosemide 5 mg/mL packaged as 8 mL in 12-mL trans-
parent polypropylene syringes (Terumo) and 50 mL in 60-mL 
transparent polypropylene syringes (Becton Dickinson) was  
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physically stable and exhibited little to no loss in 35 days 
stored at 4°C protected from light followed by 24 hours at 20°C 
exposed to light.3569 

Filtration
Furosemide (Hoechst) 0.04 mg/mL in dextrose 5% and sodium 
chloride 0.9% was filtered through a 0.22-μm cellulose ester 
membrane filter (Ivex-HP, Millipore) over 6 hours. No significant 
drug loss due to binding to the filter was noted.1034 

Central Venous Catheter
Furosemide (American Regent) 1 mg/mL in dextrose 5% was found 
to be compatible with the ARROWg+ard Blue Plus (Arrow Interna-
tional) chlorhexidine-bearing triple-lumen central catheter. Essen-
tially complete delivery of the drug was found with little or no 
drug loss occurring. Furthermore, chlorhexidine delivered from the 
catheter remained at trace amounts with no substantial increase 
due to the delivery of the drug through the catheter.2335 

Compatibility Information
Solution Compatibility

Furosemide

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Amino acids 4.25%, dextrose 
25%

MG HO 40 mg No increase in particulate matter in 24 hr at 25°C 349 C

Dextrose 5% in Ringer’s  
injection, lactated

BA HO 600 mg Physically compatible for 24 hr 315 C

Dextrose 5% in sodium  
chloride 0.9%

BA HO 600 mg Physically compatible for 24 hr 315 C

Dextrose 5% BA HO 600 mg Physically compatible for 24 hr 315 C

Dextrose 5% 200 and 400 mg 4 to 5% loss in 24 hr at 25°C 1348 C

Dextrose 10% BA HO 600 mg Physically compatible for 24 hr 315 C

Dextrose 20% BA HO 600 mg Physically compatible for 24 hr 315 C

Ringer’s injection, lactated BA HO 600 mg Physically compatible for 24 hr 315 C

Ringer’s injection, lactated TRa HO 1 g No furosemide loss in 24 hr at 25°C exposed to light or in the dark 1108 C

Sodium chloride 0.9% BA HO 600 mg Physically compatible for 24 hr 315 C

Sodium chloride 0.9% TRa HO 1 g No furosemide loss in 24 hr at 25°C exposed to light or in the dark. 
10% loss in 26 days at 6°C

1108 C

Sodium chloride 0.9% 200 and 400 mg 5 to 7% loss in 24 hr at 25°C 1348 C

Sodium chloride 0.9% BAa AB 1.2, 2.4, 3.2 g Visually compatible. Little loss in 84 days at 4 and 22°C in dark then 
7 days at 22°C in fluorescent light

2389 C

Sodium lactate 1⁄6 M BA HO 600 mg Physically compatible for 24 hr 315 C

a Tested in PVC containers.

Additive Compatibility

Furosemide

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 2 g HO 160 mg D5W, NS Transient cloudiness, then visually compatible for  
24 hr at 21°C

876 ?

Aminophylline ANT 1 g HO 1 g NS Physically compatible for 72 hr at 15 and 30°C 1479 C

Amiodarone HCl LZ 1.8 g ES 200 mg D5W, NSa Physically compatible. 8% or less amiodarone loss in  
24 hr at 24°C in light

1031 C

Amiodarone HCl LZ 4 g HO 1 g D5W Haze in 5 hr and precipitate in 24 to 72 hr at 30°C. No 
changes at 15°C

1479 I
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Ampicillin sodium BE 20 g HO 1 g NS Physically compatible for 72 hr at 15 and 30°C 1479 C

Atropine sulfate ANT 60 mg HO 1 g W Physically compatible for 72 hr at 15 and 30°C 1479 C

Bumetanide LEO 6 mg HO 1 g NS Physically compatible for 72 hr at 15 and 30°C 1479 C

Buprenorphine HCl 75 mg HO 1 g W Haze for 6 hr at 30°C. No change at 15°C 1479 I

Calcium gluconate ANT 2 g HO 1 g NS Physically compatible for 72 hr at 15 and 30°C 1479 C

Cefuroxime 
sodium

GL 37.5 g HO 1 g W Physically compatible for 72 hr at 15 and 30°C 1479 C

Chlorothiazide 
sodium

APP 10 g HOS 1 g D5Wd Physically compatible with less than 10% loss of either 
drug for 96 hours at 25°C in the dark

3568 C

Chlorpromazine 
HCl

ANT 5 g HO 1 g W Precipitates immediately 1479 I

Cloxacillin sodium BE 20 g HO 1 g NS Physically compatible for 72 hr at 15 and 30°C 1479 C

Conivaptan HCl BA Stated to be incompatible 2838 I

Dexamethasone 
sodium phosphate

MSD 4 g HO 1 g NS Physically compatible for 72 hr at 15 and 30°C 1479 C

Diamorphine HCl EV 500 mg HO 1 g W Physically compatible for 72 hr at 15 and 30°C 1479 C

Diazepam PHX 1 g HO 1 g D5W Precipitates immediately 1479 I

Digoxin BW 25 mg HO 1 g NS Physically compatible for 72 hr at 15 and 30°C 1479 C

Dobutamine HCl LI 1 g HO 1 g D5W, NS Cloudy in 1 hr at 25°C 789 I

Dobutamine HCl LI 1 g WY 5 g D5W, NS Immediate white precipitate 812 I

Dobutamine HCl LI 500 mg HO 1 g NS Haze forms immediately 1479 I

Doxapram HCl WW Precipitation or gas formation 3220 I

Epinephrine HCl ANT 8 mg HO 1 g W Physically compatible for 72 hr at 15 and 30°C 1479 C

Eptifibatide ME 750 mg 10 g Precipitation and crystallization occurred after 1 hr 3049 I

Erythromycin 
lactobionate

AB 5 g HO 1 g NS Precipitates immediately. Crystals form in 12 to 24 hr 
at 15 and 30°C

1479 I

Gentamicin 
sulfate

SC 1.6 g HO 800 mg D5W, NS Furosemide precipitates immediately 876 I

Gentamicin 
sulfate

RS 8 g HO 1 g NS Physically compatible for 24 hr at 15 and 30°C. Precipi-
tate forms in 48 to 72 hr

1479 C

Heparin sodium WED 20,000 units HO 1 g NS Physically compatible for 72 hr at 15 and 30°C 1479 C

Hydrocortisone 
sodium succinate

1 g 200 and 400 
mg

D5W, NS 6 to 8% hydrocortisone loss and 5 to 6% furosemide 
loss in 24 hr at 25°C

1348 C

Hydrocortisone 
sodium succinate

300 mg 200 and 400 
mg

D5W, NS 6 to 8% hydrocortisone loss in 6 hr and 10 to 14% loss 
in 24 hr at 25°C. 5 to 6% furosemide loss in 24 hr

1348 I

Hydrocortisone 
sodium succinate

UP 50 g HO 1 g NS Physically compatible for 72 hr at 15 and 30°C 1479 C

Isoproterenol HCl PX 4 mg HO 1 g D5W Precipitates immediately 1479 I

Isosorbide dinitrate 1 g HO 1 g Physically compatible for 72 hr at 15 and 30°C 1479 C

Lidocaine HCl ANT 2 g HO 1 g NS Physically compatible for 72 hr at 15 and 30°C 1479 C

Mannitol BAc 20% AB 200, 400, 
800 mg

Visually compatible for 72 hr at 22°C 1803 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Meperidine HCl RC 5 g HO 1 g W Fine precipitate forms immediately 1479 I

Meropenem ZEN 1 and 20 g HO 1 g NS Visually compatible for 4 hr at room temperature 1994 C

Metoclopramide 
HCl

ANT 1 g HO 1 g NS Precipitates immediately 1479 I

Midazolam HCl RC 50 and 250 
mg

80 mg NS Visually compatible for 4 hr 355 C

Morphine sulfate EV 1 g HO 1 g W Physically compatible for 72 hr at 15 and 30°C 1479 C

Nitroglycerin ACC 400 mg HO 1 g D5Wb Physically compatible with no nitroglycerin loss in 48 
hr at 23°C. Furosemide not tested

929 C

Nitroglycerin ACC 400 mg HO 1 g NSb Physically compatible with 3% nitroglycerin loss in 48 
hr at 23°C. Furosemide not tested

929 C

Potassium chloride ANT 40 mmol HO 1 g W Physically compatible for 72 hr at 15 and 30°C 1479 C

Prochlorperazine 
edisylate

MB 1.25 g HO 1 g W Yellow precipitate forms immediately 1479 I

Promethazine HCl MB 5 g HO 1 g W White precipitate forms immediately 1479 I

Ranitidine HCl GL 500 mg HO 1 g NS Physically compatible for 72 hr at 15 and 30°C 1479 C

Ranitidine HCl GL 50 mg and 
2 g

400 mg D5W Physically compatible. Ranitidine stable for 24 hr at 
25°C. Furosemide not tested

1515 C

Scopolamine 
butylbromide

BI 2 g HO 1 g W Physically compatible for 72 hr at 15 and 30°C 1479 C

Sodium  
bicarbonate

IMS 8.4% HO 1 g Physically compatible for 72 hr at 15 and 30°C 1479 C

Theophylline 2 g 330 mg D5W Visually compatible. Little theophylline and 10% furo-
semide loss in 48 hr

1909 C

Tobramycin 
sulfate

DI 1.6 g HO 800 mg D5W, NS Transient cloudiness then physically compatible for 24 
hr at 21°C

876 ?

Tobramycin 
sulfate

LI 8 g HO 1 g NS Physically compatible for 72 hr at 15 and 30°C 1479 C

Verapamil HCl KN 80 mg HO 200 mg D5W, NS Physically compatible for 24 hr 764 C

Verapamil HCl AB 500 mg HO 1 g NS Slight precipitate forms but dissipates 1479 ?

a Tested in both polyolefin and PVC containers.

b Tested in glass containers.

c Tested in PVC containers.

d Tested in polypropylene containers.

Drugs in Syringe Compatibility

Furosemide

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Bleomycin sulfate 1.5 units/0.5 mL 5 mg/0.5 mL Physically compatible for 5 min at room temperature followed by 8 
min of centrifugation

980 C

Caffeine citrate 20 mg/1 mL AST 10 mg/1 mL Precipitates immediately 2440 I

Cisplatin 0.5 mg/0.5 mL 5 mg/0.5 mL Physically compatible for 5 min at room temperature followed by 8 
min of centrifugation

980 C

Additive Compatibility (Cont.)



ASHP INJECTABLE DRUG INFORMATION FUROSEMIDE 745

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Cyclophosphamide 10 mg/0.5 mL 5 mg/0.5 mL Physically compatible for 5 min at room temperature followed by 8 
min of centrifugation

980 C

Dexamethasone 
sodium phosphate

ME 0.33 to 3.33 mg/
mL

HO 3.33 to 10 
mg/mL

Tested in NS. No visible precipitation with under 10% loss of either 
drug in 5 days at 4 and 25°C. Precipitation with over 10% drug loss 
in 15 days

2711 C

Dimenhydrinate 10 mg/1 mL 10 mg/1 mL Precipitate forms 2569 I

Doxapram HCl RB 400 mg/20 mL HO 100 mg/10 
mL

Immediate turbidity 1177 I

Doxorubicin HCl 1 mg/0.5 mL 5 mg/0.5 mL Precipitates immediately 980 I

Droperidol 1.25 mg/0.5 mL 5 mg/0.5 mL Precipitates immediately 980 I

Fluorouracil 25 mg/0.5 mL 5 mg/0.5 mL Physically compatible for 5 min at room temperature followed by 8 
min of centrifugation

980 C

Heparin sodium 500 units/0.5 mL 5 mg/0.5 mL Physically compatible for 5 min at room temperature followed by 8 
min of centrifugation

980 C

Heparin sodium 2500 units/1 mL 20 mg/2 mL Physically compatible for at least 5 min 1053 C

Leucovorin calcium 5 mg/0.5 mL 5 mg/0.5 mL Physically compatible for 5 min at room temperature followed by 8 
min of centrifugation

980 C

Methotrexate 
sodium

12.5 mg/0.5 mL 5 mg/0.5 mL Physically compatible for 5 min at room temperature followed by 8 
min of centrifugation

980 C

Metoclopramide 
HCl

2.5 mg/0.5 mL 5 mg/0.5 mL Precipitates immediately 980 I

Milrinone lactate WI 3.5 mg/3.5 mL LY 40 mg/4 mL Brought to 10-mL total volume with D5W. Precipitates immediately 1191 I

Mitomycin 0.25 mg/0.5 mL 5 mg/0.5 mL Physically compatible for 5 min at room temperature followed by 8 
min of centrifugation

980 C

Pantoprazole 
sodium

a 4 mg/1 mL 10 mg/1 mL Possible precipitate within 15 min 2574 I

Vinblastine sulfate 0.5 mg/0.5 mL 5 mg/0.5 mL Precipitates immediately 980 I

Vincristine sulfate 0.5 mg/0.5 mL 5 mg/0.5 mL Precipitates immediately 980 I

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Furosemide

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Allopurinol sodium BW 3 mg/mLb ES 3 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa AB 3 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Amikacin sulfate BR 2 mg/mLc HO 10 mg/mL Physically compatible for 24 hr at 21°C 876 C

Amiodarone HCl WY 6 mg/mLa AMR 1 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Amiodarone HCl WY 6 mg/mLa AMR 10 mg/mL Immediate opaque white turbidity 2352 I

Amsacrine NCI 1 mg/mLa ES 3 mg/mLa Yellow turbidity becoming colorless liquid with 
yellow precipitate

1381 I

Anidulafungin VIC 0.5 mg/mLa AB 3 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Argatroban SKB 1 mg/mLa AB 10 mg/mL Physically compatible for 24 hr at 23°C 2572 C

Azithromycin PF 2 mg/mLb AMR 10 mg/mLl White microcrystals found 2368 I

Aztreonam SQ 40 mg/mLa AB 3 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa AMR 3 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Bleomycin sulfate 3 units/mL 10 mg/mL Drugs injected sequentially in Y-site with no flush. 
No precipitate seen

980 C

Blinatumomab AMG 0.125 mcg/mLb SAA 2.9 mg/mL Visually compatible for 12 hr at room temperature 3405, 
3417 

C

Blinatumomab AMG 0.375 mcg/mLb SAA 2.9 mg/mL Persistent particulate formation when furosemide 
is added to blinatumomab; small flakes transiently 
appeared when order of mixing was reversed

3405, 
3417 

I

Cangrelor  
tetrasodium

TMC 1 mg/mLb 3b and 10 mg/mL Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.7 mg/mLb AMR 3 mg/mLb Immediate white turbid precipitate forms 2758 I

Caspofungin acetate ME 0.5 mg/mLb HOS 10 mg/mL Gelatinous material reported 2766 I

Cefepime HCl BMS 120 mg/mLc 10 mg/mLa Physically compatible with less than 10% cefepime 
loss. Furosemide not tested

2513 C

Ceftaroline fosamil FOR 2.22 mg/mLa b m HOS 3 mg/mLa b m Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime SKB 125 mg/mL 10 mg/mL Visually compatible with less than 10% loss of 
ceftazidime in 30 min. Furosemide not tested

2434 C

Ceftazidime GSK 120 mg/mLd 10 mg/mL Physically compatible with less than 10% ceftazi-
dime loss. Furosemide not tested

2513 C

Ceftazidime–
avibactam sodium

ALL 20 mg/mLt u Physically compatible for up to 4 hr at room 
temperature

3004 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLc r HOS 3 mg/mLc Physically compatible for 2 hr 3262 C

Chlorpromazine HCl RPR 0.13 mg/mLa HMR 2.6 mg/mLa Precipitate forms immediately 2244 I

Ciprofloxacin MI 2 mg/mLc AB 10 mg/mL Precipitates immediately 1655 I

Ciprofloxacin BAY 2 mg/mLb DMX 5 mg/mL White precipitate forms immediately 1934 I

Cisatracurium 
besylate

GW 0.1 mg/mLa AB 3 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cisatracurium 
besylate

GW 2 and 5 mg/mLa AB 3 mg/mLa White cloudiness forms immediately 2074 I

Cisplatin 1 mg/mL 10 mg/mL Drugs injected sequentially in Y-site with no flush. 
No precipitate seen

980 C

Cladribine ORT 0.015b and 0.5e 
mg/mL

AB 3 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Clarithromycin AB 4 mg/mLa ANT 10 mg/mL White cloudiness forms immediately, becoming an 
obvious precipitate in 15 min

2174 I

Cloxacillin sodium SMX 100 mg/mL OM 10 mg/mL Physically compatible for up to 4 hr at room 
temperature

3245 C

Cyclophosphamide 20 mg/mL 10 mg/mL Drugs injected sequentially in Y-site with no flush. 
No precipitate seen

980 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Defibrotide sodium JAZ 8 mg/mLb REN 10 mg/mL Slight and transient bubbling occurs only when defi-
brotide added to furosemide; not observed when 
order of mixing was reversed

3149 ?

Dexmedetomidine HCl AB 4 mcg/mLb AMR 3 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 1b and 5 mg/mL AMR 10 mg/mL Heavy precipitate forms 1807 I

Diltiazem HCl MMD 1 mg/mLa AMR 10 mg/mL Precipitate forms immediately 2062 I

Dobutamine HCl LI 4 mg/mLb ES 1 mg/mLb Physically compatible for 3 hr 1316 C

Dobutamine HCl LI 4 mg/mLa ES 1 mg/mLa Slight precipitate in 1 hr 1316 I

Dobutamine HCl LI 4 mg/mLa AMR 10 mg/mL Precipitate forms immediately 2062 I

Docetaxel RPR 0.9 mg/mLa AMR 3 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Dopamine HCl AST, DU 12.8 mg/mL AB, AMR 5 mg/mL Physically compatible for 3 hr at room temperature 1978 C

Dopamine HCl AB, 
AMR

12.8 mg/mL AB, AMR 5 mg/mL White precipitate forms immediately 1978 I

Dopamine HCl AB 3.2 mg/mLa AMR 10 mg/mL Precipitate forms in 4 hr at 27°C 2062 I

Doripenem JJ 5 mg/mLa b AMR 3 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl 2 mg/mL 10 mg/mL Drugs injected sequentially in Y-site with no flush. 
Precipitates immediately

980 I

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa AMR 3 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Droperidol 2.5 mg/mL 10 mg/mL Drugs injected sequentially in Y-site with no flush. 
Precipitates immediately

980 I

Droperidol 2.5 mg/mL 10 mg/mL Precipitate forms 977 I

Epinephrine HCl AB 0.02 mg/mLa AMR 10 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Eravacycline dihydro-
chloride

TET 0.3 and 0.6 mg/
mLb 

FRK 3 mg/mLb Measured turbidity increased immediately; pH 
decreased by >1 unit within 60 min

3532 I

Esmolol HCl ACC 10 mg/mLc HO 10 mg/mL Cloudy precipitate forms immediately 1146 I

Etoposide phosphate BR 5 mg/mLa AMR 3 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine MSD 0.2 mg/mLa IMS 0.8 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Famotidine MSD 0.2 mg/mLa ES 10 mg/mL Physically compatible for 14 hr 1196 C

Famotidine ME 2 mg/mLb 3 mg/mLa White precipitate forms immediately 1936 I

Fenoldopam 
mesylate

AB 80 mcg/mLb AMR 3 mg/mLb Trace haze forms immediately 2467 I

Fentanyl citrate ES 0.05 mg/mL AMR 10 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Filgrastim AMG 30 mcg/mLa AB 3 mg/mLa Turbidity forms immediately. Filaments and particles 
form in 1 hr

1687 I

Fluconazole RR 2 mg/mL ES 10 mg/mL Precipitate forms 1407 I

Fludarabine  
phosphate

BX 1 mg/mLa AB 3 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Fluorouracil 50 mg/mL 10 mg/mL Drugs injected sequentially in Y-site with no flush. 
No precipitate seen

980 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Foscarnet sodium AST 24 mg/mL AB 10 mg/mL Physically compatible for 24 hr at room temperature 
under fluorescent light

1335 C

Gallium nitrate FUJ 1 mg/mLb AB 10 mg/mL Visually compatible for 24 hr at 25°C 1673 C

Gemcitabine HCl LI 10 mg/mLb AMR 3 mg/mLb Gross precipitation occurs immediately 2226 I

Gentamicin sulfate SC 1.6 mg/mLc HO 10 mg/mL Furosemide precipitates immediately 876 I

Granisetron HCl SKB 0.05 mg/mLa AB 3 mg/mLa Physically compatible for 4 hr at 23°C 1804 C

Granisetron HCl SKB 1 mg/mL HO 0.4 mg/mLb Physically compatible with little or no loss of either 
drug in 4 hr at 22°C

1883 C

Heparin sodium 1000 units/mL 10 mg/mL Drugs injected sequentially in Y-site with no flush. 
No precipitate seen

980 C

Heparin sodium UP 1000 units/Lf HO 10 mg/mL Physically compatible for 4 hr at room temperature 534 C

Heparin sodium ES 100 units/mLa AMR 10 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Heparin sodium NOV 29.2 units/mLa HMR 2.6 mg/mLa Visually compatible for 150 min 2244 C

Hetastarch in 
lactated electrolyte

AB 6% AMR 3 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydralazine HCl SO 1 mg/mLc ES 1 mg/mLc Slight color change in 3 hr 1316 I

Hydrocortisone 
sodium succinate

UP 10 mg/Lf HO 10 mg/mL Physically compatible for 4 hr at room temperature 534 C

Hydromorphone HCl KN 1 mg/mL AMR 10 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Hydroxyethyl starch 
130/0.4 in sodium 
chloride 0.9%

FRK 6% SZ 1, 1.5, 2 mg/mLa Visually compatible for 24 hr at room temperature 2770 C

Ibuprofen lysinate OVA 10 mg/mL HOS 10 mg/mL Physically compatible for 4 hr at room temperature 3541 C

Idarubicin HCl AD 1 mg/mLb AB 10 mg/mL Precipitate forms immediately 1525 I

Idarubicin HCl AD 1 mg/mLb AB 0.8 mg/mLb Haze forms immediately 1525 I

Indomethacin sodium 
trihydrate

MSD 1 mg/mLb AB 10 mg/mL Visually compatible for 24 hr at 28°C 1527 C

Isavuconazonium 
sulfate

ASP 1.5 mg/mLc HOS 3 mg/mLc Immediate precipitation and increase in measured 
turbidity

3263 I

Labetalol HCl SC 1.6 mg/mLg ES 10 mg/mLg White precipitate forms immediately 1715 I

Labetalol HCl AH 2 mg/mLa AMR 10 mg/mL Precipitate forms immediately 2062 I

Letermovir ME b b Physically compatible 3398 C

Leucovorin calcium 10 mg/mL 10 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Levofloxacin OMN 5 mg/mLa AST 10 mg/mL Cloudy precipitate forms 2233 I

Linezolid PHU 2 mg/mL AMR 3 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.33 mg/mLb CNF 10 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Lorazepam WY 0.5 mg/mLa AMR 10 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Melphalan HCl BW 0.1 mg/mLb AB 3 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl AB 10 mg/mL ES 0.8 mg/mLa Physically compatible for 4 hr at 25°C 1397 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Meperidine HCl AB 10 mg/mL ES 2.4 mg/mLa White cloudiness forms immediately 1397 I

Meperidine HCl AB 10 mg/mL ES 10 mg/mL White precipitate forms immediately 1397 I

Meropenem ZEN 1 and 50 mg/mLb HO 10 mg/mL Visually compatible for 4 hr at room temperature 1994 C

Meropenem 50 mg/mL OM 10 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Meropenem– 
vaborbactam

TMC 8 mg/mLb s CLA 3 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Methotrexate sodium 25 mg/mL 10 mg/mL Drugs injected sequentially in Y-site with no flush. 
No precipitate seen

980 C

Metoclopramide HCl 5 mg/mL 10 mg/mL Drugs injected sequentially in Y-site with no flush. 
Precipitates immediately

980 I

Metoprolol tartrate BED 1 mg/mL HOS 10 mg/mL Visually compatible for 24 hr at 19°C 2795 C

Micafungin sodium ASP 1.5 mg/mLb AMR 3 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Midazolam HCl RC 1 mg/mLa AST 10 mg/mL Immediate haze. Precipitate in 2 hr 1847 I

Midazolam HCl RC 5 mg/mL CNF 10 mg/mL White precipitate forms immediately 1855 I

Midazolam HCl RC 2 mg/mLa AMR 10 mg/mL Precipitate forms immediately 2062 I

Milrinone lactate WI 200 mcg/mLa LY 10 mg/mL Precipitates immediately 1191 I

Milrinone lactate SW 0.2 mg/mLa AMR 10 mg/mL Precipitate forms in 4 hr at 27°C 2062 I

Mitomycin 0.5 mg/mL 10 mg/mL Drugs injected sequentially in Y-site with no flush. 
No precipitate seen

980 C

Morphine sulfate AB 1 mg/mL ES 0.8a, 2.4a,  
10 mg/mL

White precipitate in 1 hr at 25°C 1397 I

Morphine sulfate SCN 2 mg/mLa AMR 10 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Nesiritide SCI 50 mcg/mLa b 10 mg/mL Physically incompatible 2625 I

Nicardipine HCl WY 1 mg/mLa AMR 10 mg/mL Precipitate forms immediately 2062 I

Nitroglycerin AB 0.4 mg/mLa AMR 10 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Nitroglycerin BA 0.1 mg/mLo AMR 10 mg/mL Precipitation occurs immediately 2725 I

Nitroglycerin AMR 0.1 mg/mLa AMR 10 mg/mL Physically compatible for 48 hr at room temperature 2725 C

Norepinephrine 
bitartrate

AB 0.128 mg/mLa AMR 10 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Ondansetron HCl GL 1 mg/mLb AB 3 mg/mLa Immediate turbidity and precipitation 1365 I

Oritavancin  
diphosphate

TAR 0.8, 1.2, and 2 
mg/mLa 

AMR 5 mg/mLa Haze forms immediately with precipitate after 30 
min

2928 I

Oxaliplatin SS 0.5 mg/mLa AMR 3 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Paclitaxel NCI 1.2 mg/mLa AST 3 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Pantoprazole sodium ALTn 0.16 to 0.8 mg/
mLb 

SX 1 to 2 mg/mLa Visually compatible for 12 hr at 23°C 2603 C

Phenylephrine HCl BA 0.64 mg/mLa b AB 4 mg/mLa b Precipitates in 5 to 15 min 2687 I

Piperacillin sodium–
tazobactam sodium

LEn 40 mg/mLa p AB 3 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Plazomicin sulfate ACH 24 mg/mLc CLA 3 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Potassium chloride AB 40 mEq/Lf HO 10 mg/mL Physically compatible for 4 hr at room temperature 534 C

Potassium chloride BRN 0.625 mEq/mLa HMR 2.6 mg/mLa Visually compatible for 150 min 2244 C

Propofol ZENv 10 mg/mL AB 3 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Quinidine gluconate LI 6 mg/mLc ES 4 mg/mLc Immediate gross precipitation 1316 I

Quinupristin– 
dalfopristin

2 mg/mLa q 3 mg/mL Reported to be incompatible 3230 I

Ranitidine HCl GL 1 mg/mLa AMR 10 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

AMR 3 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb AB 3 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Sodium nitroprusside RC 0.3, 1.2, 3 mg/mLa SX 1.2k and 10 mg/mL Visually compatible for 48 hr at 24°C protected from 
light

2357 C

Sodium nitroprusside RC 1.2 and 3 mg/mLa SX 5 mg/mLa Visually compatible for 48 hr at 24°C protected from 
light

2357 C

Tacrolimus FUJ 1 mg/mLb ES 10 mg/mL Visually compatible for 24 hr at 25°C 1630 C

Tedizolid phosphate CUB 0.8 mg/mLb HOS 3 mg/mLb Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLa b m HOS 3 mg/mLa b m Immediate precipitation 2830 I

Teniposide BR 0.1 mg/mLa AB 3 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMi 1 mg/mLa AMR 3 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Tirofiban HCl ME 50 mcg/mLa b AB 0.5a b and 10 mg/mL Physically compatible with no loss of either drug in 
4 hr at 23°C

2356 C

TNA #73j ES 3.3 mg/mLc Visually compatible for 4 hr 1009 C

TNA #218 to #226j AB 3 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

Tobramycin sulfate DI 1.6 mg/mLc HO 10 mg/mL Physically compatible for 24 hr at 21°C 876 C

TPN #189j 10 mg/mLb Visually compatible for 24 hr at 22°C 1767 C

TPN #203, #204j AMR 10 mg/mL Visually compatible for 2 hr at 23°C 1974 C

TPN #212 to #215j AB 3 mg/mLa Small amount of subvisible precipitate forms imme-
diately

2109 I

Vancomycin HCl LI 10 mg/mL 10 mg/mL Physically incompatible 3536 I

Vasopressin APP 0.4 unit/mLa b AB 4 mg/mLa b Precipitates in 5 to 15 min 2687 I

Vecuronium bromide OR 1 mg/mL AMR 10 mg/mL Precipitate forms immediately 2062 I

Vinblastine sulfate 1 mg/mL 10 mg/mL Drugs injected sequentially in Y-site with no flush. 
Precipitates immediately

980 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vincristine sulfate 1 mg/mL 10 mg/mL Drugs injected sequentially in Y-site with no flush. 
Precipitates immediately

980 I

Vinorelbine tartrate BW 1 mg/mLb ES 3 mg/mLb Heavy white precipitate forms immediately 1558 I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Tested in sterile water for injection.

e Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

f Tested in dextrose 5% in Ringer’s injection, dextrose 5% in Ringer’s injection, lactated, dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

g Furosemide 0.5 mL injected in the Y-site port of a running infusion of labetalol hydrochloride in dextrose 5%.

h Tested in dextrose 5% with sodium bicarbonate 0.05 mEq/mL.

i Lyophilized formulation tested.

j Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

k Tested in dextrose 5% in sodium chloride 0.225%.

l Injected via Y-site into an administration set running azithromycin.

m Tested in Ringer’s injection, lactated.

n Test performed using the formulation WITHOUT edetate disodium.

o Tested using premixed nitroglycerin infusion in dextrose 5% with citrate buffer (Baxter Healthcare).

p Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

q Quinupristin and dalfopristin components combined.

r Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

s Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

t Ceftazidime component. Ceftazidime in a 4:1 fixed-ratio concentration with avibactam.

u Tested in dextrose 5%, sodium chloride 0.9%, and Ringer’s injection, lactated.

v Test performed using the formulation WITH edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Selected Revisions July 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Fusidate Sodium
AHFS 8:12.28.92

Products
Fusidate sodium is available as a dry powder in vials containing 
500 mg (equivalent to 480 mg of fusidic acid). It is packaged 
with a diluent vial containing 10 mL of phosphate–citrate buffer 
(pH 7.4 to 7.6). The drug should be reconstituted with the 
diluent and diluted further with sodium chloride 0.9% or other 
compatible diluent for administration.38 

Sodium and Phosphate Content
Each vial of fusidate sodium contains 3.1 mmol of sodium and 
1.1 mmol of phosphate.38 

Trade Name(s)
Fucidin

Administration
Fusidate sodium is administered by slow intravenous infusion 
over not less than six hours if a superficial vein is employed. If 
a central venous line is used, the infusion should be given over 
two to four hours. The reconstituted fusidate sodium in 10 mL of 
buffer solution is diluted in 500 mL of sodium chloride 0.9% or 
other compatible infusion solution for administration. The drug 
must not be given by other routes.38 

Stability
Fusidate sodium should be stored below 25°C and protected 
from light. Reconstituted solutions that are added to 500 mL 
of compatible infusion solutions are stable for 24 hours at room 
temperature. Unused portions of the reconstituted solution 
should be discarded.38 

Fusidate sodium reconstituted with the buffer solution to 
50 mg/mL is physically incompatible with infusion solutions 
containing amino acids solutions, dextrose 20% or greater, and 
lipid infusions.38 

Fusidate sodium (Leo) at a concentration of 0.125 mg/mL is 
stated to be physically incompatible with the following perito-
neal dialysis solutions1800:

  Dianeal PD2 with dextrose 1.36%
  Dianeal PD3 with dextrose 1.36%
  Dianeal with dextrose 3.86%
  Peritoneal Dialysis Solution 6.36%
  Peritoneal Dialysis Solution 6.36% + acetate
  Peritoneal Dialysis Solution with dextrose 2.27%

pH Effects
Precipitation may occur upon dilution if the resulting pH is less 
than 7.4.38 

Freezing Solutions
Fusidate sodium (Leo) 1 mg/mL in sodium chloride 0.9% and 
dextrose 5% is stated to be stable frozen at −20°C for 24 hours 
followed by thawing in a microwave oven.1800 

Fusidic acid (Leo) 500 mg, reconstituted in buffer and 
diluted to 550 mL in sodium chloride 0.9% in PVC bags, was 
stored frozen at −20°C. No loss was found after 12 months 
of storage followed by microwave thawing. Furthermore, the 
solution was physically compatible, with no increase in subvis-
ible particles. In addition, there was no loss of fusidate sodium 
after six months of storage at −20°C followed by three freeze–
thaw cycles.1612 

DOI: 10.37573/9781585286850.182

Compatibility Information
Solution Compatibility

Fusidate sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BAa LEO 1.16 and 2.32 g Physically compatible. Under 10% loss in 162 days at 4°C. 10% loss in 10.4 
days at 25°C or 2.1 days at 37°C

1709 C

Dextrose 5%b BP LEO 1 and 2 g Physically compatible and chemically stable for 48 hr at room temperature 1800 C

Sodium chloride 0.9%b BP LEO 1 and 2 g Physically compatible and chemically stable for 48 hr at room temperature 1800 C

Sodium chloride 0.18% and 
dextrose 4%

BP LEO 1 g Physically compatible and chemically stable for 48 hr at room temperature 1800 C

Sodium lactate 1⁄6 M BP LEO 1 g Physically compatible and chemically stable for 48 hr at room temperature 1800 C

a Tested in PVC containers.

b Tested both with and without potassium chloride 0.3%.
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Additive Compatibility

Fusidate sodium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Cefotaxime 
sodium

2.5 g LEO 500 mg D2.51⁄2S, D2.5S, D51⁄4S, D51⁄2S, 
D5S, D10S

Physically compatible and chemically 
stable for 48 hr at room temperature

1800 C

Erythromycin 
lactobionate

5 g LEO 1 g D2.51⁄2S, D2.5S, D51⁄4S, D51⁄2S, 
D5S, D10S

Physically compatible and chemically 
stable for 48 hr at room temperature

1800 C

Fat emulsion, 
intravenous

10% LEO 1 g Physically incompatible 1800 I

Floxacillin 
sodium

2.5 g LEO 500 mg D2.51⁄2S, D2.5S, D51⁄4S, D51⁄2S, 
D5S, D10S

Physically compatible and chemically 
stable for 48 hr at room temperature

1800 C

Gentamicin 
sulfate

160 mg LEO 1 g D2.51⁄2S, D2.5S, D51⁄4S, D51⁄2S, 
D5S, D10S

Physically compatible and chemically 
stable for 48 hr at room temperature

1800 C

Gentamicin 
sulfate

1.5 g LEO 1 g D2.51⁄2S, D2.5S, D51⁄4S, D51⁄2S, 
D5S, D10S

Physically incompatible 1800 I

Vancomycin 
HCl

25 g LEO 500 mg D2.5½S, D2.5S, D5¼S, D5½S, 
D5S, D10S

Physically incompatible 1800 I

Selected Revisions March 13, 2017. © Copyright, October 1994. 
American Society of Health-System Pharmacists, Inc.
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Gallium Nitrate
AHFS 92:24

Products
Gallium nitrate is available in 20-mL vials. Each mL of solution 
contains gallium nitrate 25 mg, sodium citrate dihydrate 28.75 
mg, and sodium hydroxide or hydrochloric acid for pH adjust-
ment during manufacturing in water for injection.1(2/08) 

pH
From 6 to 7.1(2/08) 

Trade Name(s)
Ganite

Administration
Gallium nitrate is administered by intravenous infusion over 24 
hours after dilution in 1000 mL of dextrose 5% or sodium chlo-
ride 0.9%.1(2/08) 

Stability
Gallium nitrate in intact vials should be stored at controlled room 
temperature. The manufacturer states that unused portions 
of the vials should be discarded because no preservative is  
present.1(2/08) 

Gallium nitrate diluted in 1000 mL of dextrose 5% or sodium 
chloride 0.9% is stable for 48 hours at room temperature and 
for 7 days stored under refrigeration.1(2/08) 

DOI: 10.37573/9781585286850.183

Compatibility Information
Y-Site Injection Compatibility (1:1 Mixture)

Gallium nitrate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 7 mg/mLb FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Allopurinol sodium BW 3 mg/mLb FUJ 0.4 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa FUJ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Aminophylline AMR 25 mg/mL FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Ampicillin sodium–sulbactam 
sodium

RR 45 mg/mLb f FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Aztreonam SQ 40 mg/mLa FUJ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Cefazolin sodium GEM 100 mg/mLb FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Ceftazidime LI 100 mg/mLb FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Ceftriaxone sodium RC 40 mg/mLb FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Ciprofloxacin MI 2 mg/mLb FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Cisplatin BR 1 mg/mL FUJ 1 mg/mLb Precipitates immediately 1673 I

Cladribine ORT 0.015b  and 0.5c  mg/mL FUJ 0.4 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Cyclophosphamide MJ 20 mg/mL FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Cytarabine CET 50 mg/mL FUJ 1 mg/mLb Precipitates immediately 1673 I

Dexamethasone sodium  
phosphate

AMR 4 mg/mL FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Diphenhydramine HCl ES 50 mg/mL FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Doxorubicin HCl CET 2 mg/mL FUJ 1 mg/mLb Precipitates immediately 1673 I
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Etoposide BR 0.4 mg/mLb FUJ 1 mg/mLb Precipitate forms after 60 min 1673 I

Filgrastim AMG 30 mcg/mLa FUJ 0.4 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fluconazole PF 2 mg/mL FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Fluorouracil RC 50 mg/mL FUJ 1 mg/mLb Precipitate forms immediately but clears 
after 60 min

1673 I

Furosemide AB 10 mg/mL FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Granisetron HCl SKB 0.05 mg/mLa FUJ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Haloperidol lactate MN 5 mg/mL FUJ 1 mg/mLb Immediate white cloudiness 1673 I

Heparin sodium ES 40 units/mLb FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Hydrocortisone sodium  
succinate

AB 50 mg/mL FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Hydromorphone HCl WY 4 mg/mL FUJ 1 mg/mLb Precipitate forms in 24 hr at 25°C 1673 I

Ifosfamide MJ 20 mg/mLb FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Imipenem–cilastatin sodium MSD 5 mg/mLb i FUJ 1 mg/mLb Precipitates immediately 1673 I

Lorazepam WY 1 mg/mLb FUJ 1 mg/mLb White haze and precipitate form imme-
diately but clear in 30 min

1673 I

Magnesium sulfate AMR 200 mg/mLb FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Mannitol AB 250 mg/mL FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Melphalan HCl BW 0.1 mg/mLb FUJ 0.4 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl WY 50 mg/mL FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Mesna MJ 20 mg/mL FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Methotrexate sodium LE 25 mg/mLb FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Metoclopramide HCl SO 5 mg/mL FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Morphine sulfate SCN 1 mg/mLb FUJ 1 mg/mLb Precipitate forms in 24 hr at 25°C 1673 I

Ondansetron HCl GL 0.3 mg/mLb FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Piperacillin sodium–tazobactam 
sodium

LEe 40 mg/mLa g FUJ 0.4 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Potassium chloride AB 0.3 mEq/mLb FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Prochlorperazine edisylate SCN 5 mg/mL FUJ 1 mg/mLb Precipitates immediately 1673 I

Ranitidine HCl GL 2.5 mg/mLb FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Sodium bicarbonate AB 1 mEq/mL FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Teniposide BR 0.1 mg/mLa FUJ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMd 1 mg/mLa FUJ 0.4 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Trimethoprim–sulfamethox-
azole

ES 0.8 mg/mLb h FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vancomycin HCl AB 5 mg/mLb FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Vinorelbine tartrate BW 1 mg/mLb FUJ 0.4 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in bacteriostatic water for injection preserved with benzyl alcohol 0.9%.

d Lyophilized formulation tested.

e Test performed using the formulation WITHOUT edetate disodium.

f Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

g Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

h Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

i Imipenem component. Imipenem in a 1:1 fixed-ratio concentration with cilastatin.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Selected Revisions December 13, 2018. © Copyright, October 
2006. American Society of Health-System Pharmacists, Inc.
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Ganciclovir Sodium
AHFS 8:18.32

Products
Ganciclovir sodium is available as a lyophilized powder in single-
dose vials containing the equivalent of 500 mg of ganciclovir.3361 3366 
Vials also may include hydrochloric acid and sodium hydroxide to 
adjust the pH.3361 Each vial should be reconstituted with 10 mL of 
sterile water for injection and swirled gently or shaken to fully wet 
the product and dissolve the drug to yield a 50-mg/mL solution of 
ganciclovir.3361 3366 Paraben-containing diluents (e.g., bacteriostatic 
water for injection containing parabens) should not be used to 
reconstitute ganciclovir sodium because precipitation may result.3361 
3366 Reconstituted solutions should be visually inspected for particu-
late matter and discoloration prior to dilution; if particulate matter 
is present or discoloration occurs, the vial should be discarded.3361 
3366 The appropriate volume of the reconstituted solution should 
be withdrawn from the vial and diluted in an appropriate volume 
(usually 100 mL) of sodium chloride 0.9%, dextrose 5%, Ring-
er’s injection, or Ringer’s injection, lactated to obtain a ganciclovir 
concentration of 10 mg/mL or less prior to administration; concen-
trations greater than 10 mg/mL are not recommended.3361 3366 

Ganciclovir also is available as a 2-mg/mL premixed, ready-
to-use solution in 250-mL single-dose (preservative-free) bags 
containing 500 mg of ganciclovir; this product does not contain 
the sodium salt of ganciclovir.3362 Each mL also contains sodium 
chloride 8 mg in water for injection and may contain sodium 
hydroxide and/or hydrochloric acid to adjust the pH.3362 Solu-
tions should be visually inspected for particulate matter and 
discoloration prior to administration.3362 

pH
Ganciclovir 50-mg/mL solution (reconstituted from ganciclovir 
sodium) has a pH of 11.3361 3366 

Ganciclovir 2-mg/mL premixed, ready-to-use solution has a 
pH of 7.5.3362 

Sodium Content
Each 500-mg vial of ganciclovir sodium (Par) contains 46 mg of 
sodium.3366 

Trade Name(s)
Cytovene-IV

Administration
Solutions of ganciclovir must be administered only by intra-
venous infusion at a constant rate over 1 hour.3361 3362 3366 The 
recommended infusion rate should not be exceeded.3361 3362 3366 
The drug should not be administered by intramuscular, subcu-
taneous, or rapid or bolus intravenous injection.3361 3362 3366 Intra-
muscular or subcutaneous administration can result in severe 
tissue irritation due to the high pH of the drug; rapid or bolus 
intravenous injection can increase the risk of toxicity.3361 3366 

Administration of ganciclovir should be accompanied by 
adequate hydration.3361 3362 3366 The drug must only be infused 

into a vein with adequate blood flow, preferably through a 
plastic cannula, to permit rapid dilution and distribution of the 
drug in an attempt to avoid phlebitis and/or pain at the infusion 
site.3361 3362 3366 Phlebitis and/or pain at the site of intravenous 
infusion still may occur despite further dilution of the reconsti-
tuted solution of the drug in intravenous infusion solutions.3366 

As with other toxic drugs, caution should be exercised in the 
handling and preparation of ganciclovir.3361 3362 3366 Direct contact 
of the drug with the skin or mucous membrane should be avoided, 
and the use of disposable gloves during handling has been recom-
mended.3361 3366 If skin or mucosal membrane contact with the 
solution occurs, the exposed area should be washed thoroughly 
with soap and water; for eye contact, the eyes should be flushed 
thoroughly with water.3361 3366 Procedures and guidelines for the 
proper disposal of ganciclovir should be considered.3361 3362 3366 

Stability
Ganciclovir sodium is a white to off-white powder that forms 
a clear solution upon reconstitution.3361 3366 Intact vials should 
be stored at controlled room temperature.3361 3366 The recon-
stituted solution is stable in the vial for 12 hours at room 
temperature (25°C).3361 3366 Manufacturers do not recommend  
refrigeration of the reconstituted solution;3361 3366 however, 
ganciclovir 500 mg/10 mL in sterile water for injection had no 
significant loss in 60 days when stored at 4°C.1637 One manufac-
turer states that diluted solutions of ganciclovir may be stored 
at 2 to 8°C for up to 24 hours.3361 Neither reconstituted nor 
diluted solutions of ganciclovir should be frozen.3361 3362 

Ganciclovir premixed, ready-to-use solution is clear and 
colorless.3362 Intact containers should be stored at controlled 
room temperature.3362 Crystals may form during transportation 
or storage at temperatures that are lower than those recom-
mended for storage.3362 Bags should be gently shaken to redis-
solve such crystals.3362 The solution must be clear at the time of 
use.3362 Any unused portion should be discarded.3362 

Ganciclovir sodium (Syntex) 0.35 mg/mL diluted in sodium chlo-
ride 0.9% and stored at 22°C did not exhibit a substantial antimi-
crobial effect on the growth of 4 organisms (Enterococcus faecium, 
Staphylococcus aureus, Pseudomonas aeruginosa, and Candida albi-
cans) inoculated into the solution. S. aureus and C. albicans remained 
viable for 24 hours, and the others remained viable to the end of the 
study at 120 hours. The author recommended that diluted solutions 
of ganciclovir be stored under refrigeration whenever possible and 
that the potential for microbiological growth should be considered 
when assigning expiration periods.2160 

Freezing Solutions
The manufacturers do not recommend freezing reconstituted 
and/or diluted solutions of ganciclovir;3361 3362 however, ganci-
clovir sodium (Syntex), prepared at a ganciclovir concentration of 
1.4, 4, and 7 mg/mL in sodium chloride 0.9% packaged in polypro-
pylene syringes and 0.28 and 1.4 mg/mL in sodium chloride 0.9% 

DOI: 10.37573/9781585286850.184
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packaged in polyvinyl chloride (PVC) containers was evaluated. All 
samples exhibited 4% or less drug loss after 364 days at −20°C.1836 

No ganciclovir loss occurred in a 10-mg/mL solution in sodium 
chloride 0.9% in 48 weeks when stored frozen at −8°C.2595 

Syringes
Ganciclovir sodium (Syntex), prepared at a ganciclovir concen-
tration of 5.8 mg/mL in sodium chloride 0.9%, packaged in poly-
propylene infusion-pump syringes (Healthtek), exhibited 3% or 
less drug loss in 10 days at 4°C and no loss in 12 hours at 25°C.1742 

Ganciclovir sodium (Syntex), prepared at a ganciclovir 
concentration of 1.4, 4, and 7 mg/mL in sodium chloride 0.9% 
was packaged in polypropylene syringes and stored at 20, 4, and 
−20°C. Drug loss of 4% or less occurred in 7 days at 20°C, in 80 
days at 4°C, and in 364 days at −20°C.1836 

Ganciclovir sodium (Roche), prepared at a ganciclovir 
concentration of 5 mg/mL in sodium chloride 0.9% packaged as 
20 mL in 50-mL polypropylene syringes (Becton Dickinson) and 
protected from light remained stable and clear for up to 185 
days at 23 to 27°C and 2 to 8°C.3363 

Central Venous Catheter
Ganciclovir sodium (Roche), prepared at a ganciclovir concen-
tration of 5 mg/mL in dextrose 5% was found to be compat-
ible with the ARROWg+ard Blue Plus (Arrow International) 
chlorhexidine-bearing triple-lumen central catheter. Essen-
tially complete delivery of the drug was found with little or no 
drug loss occurring. Furthermore, chlorhexidine delivered from 
the catheter remained at trace amounts with no substantial 
increase due to the delivery of the drug through the catheter.2335 

Compatibility Information
Solution Compatibility

Ganciclovir sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% GEN Stable for up to 24 hr at 2 to 8°C 3361 C

Dextrose 5% TRa SY 2.44 g Physically compatible with no loss in 5 days at 25°C in light or dark 
and at 4°C

1288 C

Dextrose 5% BAa SY 1, 5, 10 g Visually compatible with 3 to 7% loss in 35 days at 4 to 8°C in the dark 1545 C

Dextrose 5% ABa SY 1 and 5 g Visually compatible with 1% or less loss in 35 days at 5 and 25°C 1643 C

Ringer’s injection GEN Stable for up to 24 hr at 2 to 8°C 3361 C

Ringer’s injection, lactated GEN Stable for up to 24 hr at 2 to 8°C 3361 C

Sodium chloride 0.9% GEN Stable for up to 24 hr at 2 to 8°C 3361 C

Sodium chloride 0.9% SBd RC 0.25 and 5 g Visually compatible. Less than 10% loss in 185 days at 23 to 27°C and 2 
to 8°C protected from light

3363 C

Sodium chloride 0.9% a PAR Physically compatible and stable for 14 days at 5°C but use within 24 
hr recommended

3366 C

Sodium chloride 0.9% TRa SY 2.59 g Physically compatible with no loss in 5 days at 25°C in light or dark 
and at 4°C

1288 C

Sodium chloride 0.9% ABa SY 1 and 5 g Visually compatible with 1% or less loss in 35 days at 5 and 25°C 1643 C

Sodium chloride 0.9% SY 2.2 g Little or no loss in 14 days at 4°C 1637 C

Sodium chloride 0.9% a SY 0.28 and 1.4 g 4% or less loss in 7 days at 20°C, 80 days at 4°C, and 364 days at −20°C 1836 C

Sodium chloride 0.9% BAa RC 1 and 5 g No ganciclovir loss in 35 days at 4°C in the dark. No visible particles 
but an increase in microparticulates under 10 μm in size

2251 C

Sodium chloride 0.9% BAb RC 1 and 5 g Physically compatible with no loss in 35 days at 4°C protected from 
light

2251 C

TPN #183c SY 2 g Precipitate forms 1744 I

TPN #183 to #185c SY 3 and 5 g Precipitate forms 1744 I

a Tested in PVC containers.

b Tested in latex elastomeric pump reservoirs (Baxter Intermate).

c Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture. 

d Tested in polypropylene containers.
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Y-Site Injection Compatibility (1:1 Mixture)

Ganciclovir sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Aldesleukin CHI 33,800 I.U./mLa SY 10 mg/mLa Aldesleukin bioactivity inhibited 1857 I

Allopurinol sodium BW 3 mg/mLb SY 20 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa SY 20 mg/mLa Crystalline needles form immediately. Dense precipitate 
in 1 hr

1845 I

Amsacrine NCI 1 mg/mLa SY 20 mg/mLa Immediate dark orange turbidity 1381 I

Anidulafungin VIC 0.5 mg/mLa RC 20 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Aztreonam SQ 40 mg/mLa SY 20 mg/mLa White needles form immediately. Dense precipitate in 1 hr 1758 I

Caspofungin acetate ME 0.7 mg/mLb RC 20 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Cisatracurium besylate GW 0.1 and 2 mg/mLa SY 20 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cisatracurium besylate GW 5 mg/mLa SY 20 mg/mLa White cloudiness forms immediately 2074 I

Defibrotide sodium JAZ 8 mg/mLb RC 10 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Docetaxel RPR 0.9 mg/mLa RC 20 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Doxorubicin HCl  
liposomal

SEQ 0.4 mg/mLa RC 20 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Enalaprilat MSD 1.25 mg/mL SY 5 mg/mLc Physically compatible for 4 hr at 21°C 1409 C

Etoposide phosphate BR 5 mg/mLa RC 20 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Filgrastim AMG 30 mcg/mLa SY 20 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fluconazole RR 2 mg/mL SY 50 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Fludarabine phosphate BX 1 mg/mLa SY 20 mg/mLa Darker color forms within 4 hr 1439 I

Foscarnet sodium AST 24 mg/mL 50 mg/mL Precipitates immediately 1335 I

Gemcitabine HCl LI 10 mg/mLb RC 20 mg/mLb Subvisible crystals form immediately. Gross precipitate in 
1 hr

2226 I

Granisetron HCl SKB 0.05 mg/mLa SY 20 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Letermovir ME a a Physically compatible 3398 C

Linezolid PHU 2 mg/mL RC 20 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Melphalan HCl BW 0.1 mg/mLb SY 20 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Ondansetron HCl GL 1 mg/mLb SY 20 mg/mLa Immediate turbidity and precipitation 1365 I

Paclitaxel NCI 1.2 mg/mLa SY 20 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Pemetrexed disodium LI 20 mg/mLb RC 20 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Piperacillin sodium–
tazobactam sodium

LEd 40 mg/mLa i SY 20 mg/mLa Large crystals form in 1 hr and become heavy white 
precipitate in 4 hr

1688 I

Propofol ZENj 10 mg/mL SY 20 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Remifentanil HCl GW 0.025 and 0.25 mg/
mLb 

SY 20 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb SY 20 mg/mLb Small particles form in 4 hr 1436 I

Tacrolimus FUJ Significant tacrolimus loss within 15 min 191 I

Teniposide BR 0.1 mg/mLa SY 20 mg/mLa Physically compatible for 4 hr at 23°C 1725 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Thiotepa IMMe 1 mg/mLa SY 20 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226f RC 20 mg/mLa White precipitate forms immediately 2215 I

TPN #144f SY 1 and 5 mg/
mLa 

Visually compatible for 2 hr at 20°C 1522 C

TPN #144f SY 10 mg/mLa Heavy precipitate forms within 30 min 1522 I

TPN #183f SY 2 mg/mL Precipitate forms 1744 I

TPN #183f SY 1 mg/mLg Visually compatible with no ganciclovir loss in 3 hr at 
24°C. Less than 10% amino acids loss in 2 hr

1744 C

TPN #183 to #185f SY 3 and 5 mg/
mL

Precipitate forms 1744 I

TPN #184, #185f SY 2 mg/mLh Visually compatible with no ganciclovir loss in 3 hr at 
24°C. Less than 10% amino acid loss in 3 hr

1744 C

TPN #212 to #215f SY 20 mg/mLa Gross white precipitate forms immediately 2109 I

Vinorelbine tartrate BW 1 mg/mLb SY 20 mg/mLb Turbid precipitate forms immediately 1558 I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Test performed using the formulation WITHOUT edetate disodium.

e Lyophilized formulation tested.

f Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

g Ganciclovir sodium concentration after mixing was 0.83 mg/mL.

h Ganciclovir sodium concentration after mixing was 1.4 mg/mL.

i Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

j Test performed using the formulation WITH edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Selected Revisions January 31, 2020. © Copyright, October 1990. 
American Society of Health-System Pharmacists, Inc.



ASHP INJECTABLE DRUG INFORMATION GEMCITABINE HyDROCHLORIDE 761

Gemcitabine Hydrochloride
AHFS 10:00

Products
Gemcitabine hydrochloride is available as a lyophilized powder 
in single-dose (preservative-free) vials containing 200 mg, 1 g, or 
2 g of drug (as the base).3526 3527 For each 200 mg of gemcitabine 
lyophilized powder contained in each vial, mannitol 200 mg and 
sodium acetate 12.5 mg also are present.3526 3527 The contents of 
the 200-mg, 1-g, and 2-g vials should be reconstituted with 5, 
25, and 50 mL, respectively, of sodium chloride 0.9% and shaken 
to dissolve the powder to yield a solution with a gemcitabine 
concentration of 38 mg/mL.3526 3527 Prior to administration, the 
appropriate dose of the reconstituted solution should be diluted 
with sodium chloride 0.9% to a final gemcitabine concentration 
of not less than 0.1 mg/mL.3526 3527 

Gemcitabine hydrochloride also is available as a concen-
trate for injection.3528 3529 In 200-mg, 1-g, and 2-g single-dose 
vials, each mL of the concentrate contains 38 mg of gemcit-
abine in water for injection.3529 In 200-mg and 1-, 1.5-, and 
2-g multidose vials, each mL of the concentrate for injec-
tion contains 100 mg of gemcitabine, 250 mg of polyethylene 
glycol (PEG) 300, 150 mg of propylene glycol, and 16 mg of 
sodium hydroxide in dehydrated alcohol.3528 Prior to admin-
istration, the appropriate dose of the concentrate for injec-
tion must be diluted with sodium chloride 0.9% to a final 
gemcitabine concentration of not less than 0.1 mg/mL.3528 3529 
The diluted solution should be mixed by gentle inversion and 
should not be shaken.3528 

Gemcitabine hydrochloride also is available as a premixed, 
ready-to-use solution for infusion in single-dose bags 
containing 120, 130, 140, 150, 160, 170, 180, 190, 200, and 
220 mL.3530 Each 100 mL of the ready-to-use solution for infu-
sion contains 1 g of gemcitabine and 900 mg of sodium chlo-
ride in water for injection.3530 The ready-to-use solution for 
infusion should not be further diluted and should not be used 
in patients requiring less than the entire dose of a single-dose 
bag.3530 

The pH of all of the gemcitabine products may have been 
adjusted by the manufacturers with sodium hydroxide and/or 
hydrochloric acid.3526 3527 3528 3529 3530 

Solutions of gemcitabine (e.g., reconstituted solutions, 
commercially available solutions, solutions diluted for infu-
sion, commercially available solutions for infusion) should 
be inspected for particulate matter and discoloration prior to 
administration; if particulate matter is present or discoloration 
has occurred, solutions should be discarded.3526 3527 3528 3529 3530 

Equivalency
Gemcitabine hydrochloride 113.85 mg is equivalent to 100 mg 
of gemcitabine base.3527 3528 3529 3530 

Trade Name(s)
Gemzar, Infugem

Administration
Gemcitabine hydrochloride is administered by intravenous infu-
sion over 30 minutes.3526 3527 3528 3529 3530 When 2 bags of the 
premixed, ready-to-use solution for infusion are required to 
achieve the appropriate dose, the combined volume of both 
infusion bags should be infused over 30 minutes.3530 Prolonga-
tion of the infusion time of gemcitabine hydrochloride beyond 
60 minutes has resulted in an increased incidence of adverse 
effects.3526 3527 3528 3529 3530 

As with other toxic drugs, caution should be exercised in 
the handling and preparation of gemcitabine hydrochloride 
and applicable special handling and disposal procedures should 
be followed.3526 3527 3528 3529 3530 Gloves are recommended to be 
worn in the preparation of the drug.3526 3527 3528 3529 3530 If skin 
or mucosal contact with the drug occurs, the affected area(s) 
should be washed immediately and thoroughly with copious 
amounts of water.3526 3527 3528 3529 3530 

Stability
Gemcitabine hydrochloride is a white to off-white lyophilized 
powder that forms a clear, colorless to light straw-colored solu-
tion upon reconstitution.3526 3527 Intact vials of gemcitabine 
hydrochloride should be stored at controlled room tempera-
ture.3526 3527 Manufacturers state that reconstituted and diluted 
solutions for infusion prepared from the lyophilized powder 
may be stored at controlled room temperature for up to 24 
hours; solutions not used within 24 hours after reconstitu-
tion should be discarded.3526 3527 However, other information 
indicates the reconstituted solution may be stable for longer 
periods.2227 (See Reconstituted Solutions). Manufacturers state 
that reconstituted and diluted solutions of gemcitabine hydro-
chloride should not be refrigerated because crystallization may 
occur.3526 3527 

Gemcitabine hydrochloride concentrate for injection is a 
clear, colorless to pale yellow3528 or light straw-colored3529 
solution. Intact multidose vials of gemcitabine hydrochloride 
concentrate for injection should be stored at controlled room 
temperature.3528 Multidose vials are stable for up to 28 days 
from initial vial puncture when stored at room temperature.3528 
Intact single-dose vials of gemcitabine hydrochloride concen-
trate for injection should be stored at 2 to 8°C and should 
not be frozen.3529 Manufacturers state that diluted solutions 
for infusion prepared from the concentrate for injection may 
be stored at controlled room temperature for up to 24 hours; 
solutions not used within 24 hours after dilution should be 
discarded.3528 3529 

Gemcitabine hydrochloride premixed, ready-to-use solution 
for infusion is a clear, colorless solution.3530 Intact containers 
should be stored at controlled room temperature.3530 The solu-
tion should not be frozen because crystallization may occur.3530 

DOI: 10.37573/9781585286850.185
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Gemcitabine hydrochloride (Lilly) 2.4 mg/mL diluted in sodium 
chloride 0.9% and stored at 22°C did not exhibit a substantial 
antimicrobial effect on the growth of 4 organisms (Enterococcus 
faecium, Staphylococcus aureus, Pseudomonas aeruginosa, and 
Candida albicans) inoculated into the solution. C. albicans main-
tained viability for 120 hours, and the others were viable for 24 
hours. The author recommended that diluted solutions of gemcit-
abine hydrochloride be stored under refrigeration whenever 
possible and that the potential for microbiological growth should 
be considered when assigning expiration periods.2160 

Reconstituted Solutions
The contents of gemcitabine hydrochloride (Lilly) 200-mg and 
1-g vials were reconstituted to a gemcitabine concentration of 
38 mg/mL with sterile water for injection and also sodium chlo-
ride 0.9% in the original vials and evaluated over periods of 35 
days at 23°C exposed to and protected from fluorescent light 
and at 4°C protected from light.2227 The samples stored at 23°C 
were physically stable throughout the study period.2227 Under 
4% loss occurred in 35 days at 23°C.2227 When refrigerated, 
the solutions remained physically and chemically stable for at 
least 7 days, but large colorless crystals formed in some samples 
after that time.2227 The crystals did not redissolve on warming to 
room temperature.2227 No loss occurred in the refrigerated solu-
tions unless crystals formed; gemcitabine losses of 20 to 35% 

were determined in samples containing crystals.2227 Exposure to 
or protection from fluorescent light did not affect gemcitabine 
stability.2227 

Syringes
Gemcitabine hydrochloride (Lilly) 38 mg/mL in sodium chlo-
ride 0.9% was repackaged as 10 mL of solution in 20-mL plastic 
syringes (Becton Dickinson) and sealed with tip caps (Red Cap, 
Burron).2227 Sample syringes were stored at 23°C both exposed 
to and protected from fluorescent light and at 4°C protected 
from light for 35 days.2227 All samples were physically stable 
throughout the study period.2227 Although not observed in the 
solutions packaged in plastic syringes in this study,2227 crystalli-
zation can occur in reconstituted solutions stored under refrig-
eration.3526 3527 Little to no loss occurred in 35 days under any of 
the conditions.2227 

Sorption
Gemcitabine hydrochloride has not exhibited any incompatibil-
ities with bottles or polyvinyl chloride (PVC) bags and adminis-
tration sets.3526 3527 3528 3529 

Gemcitabine hydrochloride (Lilly) 5.12 mg/mL in sodium 
chloride 0.9% exhibited no loss due to sorption in polyethylene 
and PVC containers compared to glass containers over 48 hours 
at room temperature.2420 2430 

Compatibility Information
Solution Compatibility

Gemcitabine HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BAa LI 0.1 and 10 g Physically compatible and chemically stable with little to no loss in 35 
days at 23°C in light and dark and at 4°C in dark

2227 C

Dextrose 5% BAa LI 0.1, 10, and 38 g Physically compatible and chemically stable with no loss in 7 days at 
32°C in dark

2227 C

Sodium chloride 0.9% BAa LI 0.1 and 10 g Physically compatible and chemically stable with little to no loss in 35 
days at 23°C in light and dark and at 4°C in dark

2227 C

Sodium chloride 0.9% BAa LI 0.1, 10, and 38 g Physically compatible and chemically stable with little to no loss in 7 
days at 32°C in dark

2227 C

Sodium chloride 0.9% GRIa b LI 7.5 and 25 g Visually compatible. Under 4% loss in 27 days at 25°C in light and dark 2741 C

a Tested in PVC containers.

b Tested in glass containers.

Y-Site Injection Compatibility (1:1 Mixture)

Gemcitabine HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium GW 7 mg/mLb LI 10 mg/mLb Gross precipitation occurs immediately 2226 I

Amifostine USB 10 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Amikacin sulfate APC 5 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Aminophylline AB 2.5 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amphotericin B PH 0.6 mg/mLa LI 10 mg/mLb Gross precipitation occurs immediately 2226 I

Ampicillin sodium SKB 20 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Ampicillin sodium–sulbactam sodium RR 20 mg/mLb d LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Anidulafungin VIC 0.5 mg/mLa LI 10 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Aztreonam SQ 40 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Bleomycin sulfate MJ 1 unit/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Bumetanide RC 0.04 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Buprenorphine HCl RKC 0.04 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Butorphanol tartrate APC 0.04 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Calcium gluconate FUJ 40 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Carboplatin BR 5 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Carmustine BR 1.5 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Cefazolin sodium APC 20 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Cefotaxime sodium HO 20 mg/mLb LI 10 mg/mLb Subvisible haze forms in 1 hr. Increased 
haze and a microprecipitate in 4 hr

2226 I

Cefotetan disodium ZEN 20 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Cefoxitin sodium ME 20 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Ceftazidime SKB 40 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Ceftriaxone sodium RC 20 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Cefuroxime sodium GW 30 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Chlorpromazine HCl ES 2 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Ciprofloxacin BAY 1 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Cisplatin BR 1 mg/mL LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Clindamycin phosphate AST 10 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Cyclophosphamide BR 10 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Cytarabine BED 50 mg/mL LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Dactinomycin ME 0.01 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Daunorubicin HCl BED 1 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Dexamethasone sodium phosphate ES 1 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Dexrazoxane HCl PH 5 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Diphenhydramine HCl SCN 2 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Dobutamine HCl AST 4 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Docetaxel RPR 2 mg/mLa LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Dopamine HCl AB 3.2 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Doripenem JJ 5 mg/mLa b LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl PH 2 mg/mL LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Doxycycline hyclate FUJ 1 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Droperidol AST 0.4 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Enalaprilat ME 0.1 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Etoposide BR 0.4 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Etoposide phosphate BR 5 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Famotidine ME 2 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Floxuridine RC 3 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Fluconazole RR 2 mg/mL LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Fludarabine phosphate BX 1 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Fluorouracil PH 16 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Furosemide AMR 3 mg/mLb LI 10 mg/mLb Gross precipitation occurs immediately 2226 I

Ganciclovir sodium RC 20 mg/mLb LI 10 mg/mLb Subvisible crystals form immediately. Gross 
precipitate in 1 hr

2226 I

Gentamicin sulfate AB 5 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Haloperidol lactate MN 0.2 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Heparin sodium ES 100 units/
mLb 

LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Hydrocortisone sodium succinate UP 1 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Hydromorphone HCl AST 0.5 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Hydroxyzine HCl ES 2 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Idarubicin HCl AD 0.5 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Ifosfamide MJ 25 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Imipenem–cilastatin sodium ME 10 mg/mLb g LI 10 mg/mLb Yellow-green discoloration forms in 1 hr 2226 I

Irinotecan HCl PHU 5 mg/mLb LI 10 mg/mLb Subvisible haze with green discoloration 
forms immediately

2226 I

Leucovorin calcium IMM 2 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Linezolid PHU 2 mg/mL LI 10 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.5 mg/mLa LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Mannitol BA 15% LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Meperidine HCl AST 4 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Mesna MJ 10 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Methotrexate sodium IMM 15 mg/mLb LI 10 mg/mLb Precipitate forms immediately, redissolves, 
but reprecipitates in 15 to 20 min

2226 I

Methylprednisolone sodium succinate AB 5 mg/mLb LI 10 mg/mLb Gross precipitation occurs immediately 2226 I

Metoclopramide HCl FAU 5 mg/mL LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Metronidazole AB 5 mg/mL LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Mitomycin BR 0.5 mg/mL LI 10 mg/mLb Reddish-purple color forms in 1 hr 2226 I

Mitoxantrone HCl IMM 0.5 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Morphine sulfate ES 1 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Nalbuphine HCl AST 10 mg/mL LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Ondansetron HCl GW 1 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Oxaliplatin SS 0.5 mg/mLa LI 10 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Paclitaxel MJ 1.2 mg/mLa LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Palonosetron HCl MGI 50 mcg/mL LI 10 mg/mLa Physically compatible and no loss of either 
drug in 4 hr

2627 C

Pemetrexed disodium LI 20 mg/mLb LI 10 mg/mLa Cloudy precipitate forms immediately 2564 I

Piperacillin sodium–tazobactam sodium LEc 40 mg/mLb e LI 10 mg/mLb Cloudiness forms immediately, becoming 
flocculent precipitate in 1 hr

2226 I

Potassium chloride AB 0.1 mEq/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Prochlorperazine edisylate SCN 0.5 mg/mLb LI 10 mg/mLb Subvisible haze forms immediately 2226 I

Promethazine HCl SCN 2 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Ranitidine HCl GL 2 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Sodium bicarbonate AB 1 mEq/mL LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Streptozocin UP 40 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Teniposide BR 0.1 mg/mLa LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Thiotepa IMM 1 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Tobramycin sulfate LI 5 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Topotecan HCl SKB 0.1 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Trimethoprim–sulfamethoxazole ES 0.8 mg/mLb f LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Vancomycin HCl LI 10 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Vinblastine sulfate FAU 0.12 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Vincristine sulfate FAU 0.05 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Vinorelbine tartrate GW 1 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Zidovudine GW 4 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Test performed using the formulation WITHOUT edetate disodium.

d Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

e Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

f Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

g Not specified whether concentration refers to single component or combined components.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Selected Revisions January 31, 2020. © Copyright, October 
2000. American Society of Health-System Pharmacists, Inc.
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Gentamicin Sulfate
AHFS 8:12.02

Products
Gentamicin (as the sulfate) is available at a concentration of 
40 mg/mL in 2- and 20-mL vials. The drug is also available at 
a concentration of 10 mg/mL for pediatric use. The products 
also may contain edetate disodium, sodium bisulfite, and para-
bens.1(10/04) 4 

Gentamicin sulfate also is available from several manufac-
turers premixed in various concentrations in sodium chloride 
0.9%.4 

pH
The injection for intravenous or intramuscular administration 
has a pH of 3 to 5.5. Premixed infusions of gentamicin sulfate in 
sodium chloride 0.9% have a pH of around 4 to 4.5.4 

Osmolality
Gentamicin sulfate (Wyeth) 40 mg/mL has an osmolality of 160 
mOsm/kg.50  Gentamicin sulfate pediatric injection (Elkins-Sinn) 
10 mg/mL has an osmolality of 116 mOsm/kg by freezing-point 
depression or 212 mOsm/kg by vapor pressure.1071 

The osmolality of gentamicin sulfate 1 mg/mL was 262 
mOsm/kg in dextrose 5% and 278 mOsm/kg in sodium chloride 
0.9%. At a 2.5-mg/mL concentration, the osmolality was 278 
mOsm/kg in dextrose 5% and 293 mOsm/kg in sodium chlo-
ride 0.9%.1375 

The osmolality of gentamicin sulfate 80 mg was calculated 
for the following dilutions:1054 

  Osmolality (mOsm/kg)

Diluent 50 mL 100 mL

Dextrose 5% 293 285

Sodium chloride 0.9% 320 315

Osmolarity
The osmolarity of the premixed infusions in sodium chloride 
0.9% is approximately 284 to 308 mOsm/L.4 

Administration
Gentamicin sulfate is administered by intramuscular injection or 
intermittent intravenous infusion over 0.5 to 2 hours. For adults, 
intravenous administration in 50 to 200 mL of sodium chlo-
ride 0.9% or dextrose 5% is recommended, while the volume 
for pediatric patients should be reduced to meet patients’ 
needs.1(10/04) 4 

Stability
Gentamicin sulfate injection is colorless to slightly yellow.4  
Intact containers should be stored at controlled room tempera-
ture and protected from freezing.1(10/04) 4  Drug concentration  

is unrelated to color intensity of gentamicin sulfate solu-
tions.2139 

Freezing Solutions
Gentamicin sulfate (Schering) 50 mg in 50 mL of dextrose 5% 
and also sodium chloride 0.9% in polyvinyl chloride (PVC) 
containers frozen at −20°C was stable for 30 days.299 

Gentamicin sulfate (Schering) 80 mg/100 mL of dextrose 5% 
in PVC bags was frozen at −20°C for 30 days and then thawed 
by exposure to ambient temperature or microwave radiation. 
No precipitation or color change was observed, and no drug 
loss occurred. Subsequent storage of the admixture at room 
temperature for 24 hours also yielded a physically compatible 
solution, exhibiting little or no drug loss.554 

Gentamicin sulfate (Elkins-Sinn) 120 mg/50 mL lost 6% in 
dextrose 5% and 2% in sodium chloride 0.9% in 28 days when 
frozen at −20°C.981 

The stability of gentamicin sulfate (Schering) 5.45 mg/mL 
in dextrose 5% frozen in an ambulatory pump reservoir was 
studied. The drug-filled reservoirs were stored at −20°C for 
30 days and then thawed at 5°C for 4 days. This thawing was 
then followed by 2 days of drug delivery through the pump at 
37°C. No visible changes and no loss occurred during storage 
and delivery. Furthermore, plasticizer diethylhexyl phthalate 
(DEHP) levels were insignificant.1490 

Syringes
The stability of gentamicin sulfate (Schering) repackaged in 
plastic syringes (Monoject) was significantly less than in glass 
syringes (Glaspak, Becton Dickinson) at both 4 and 25°C. 
The commercial concentrations were tested in the following 
amounts: 40 mg/mL—1, 0.75, 0.5, and 0.25 mL; and 10 mg/
mL—1.5, 1, and 0.5 mL. Storage in plastic syringes resulted in an 
average loss of 16% in 30 days and in the formation of a brown 
precipitate. In glass syringes, the average loss was 7% at 30 
days. The brown precipitate did not appear after 30 days but 
was present at 60 days. It appeared in the cannula of the needle 
in both glass and plastic syringes. For the 40-mg/mL concentra-
tion, the volume of the sample also affected stability. Signifi-
cantly less loss was noted in the smaller volumes (0.25 and 0.5 
mL) than in the larger volumes (0.5 and 1 mL). This volume-re-
lated phenomenon was not demonstrated in the 10-mg/mL 
pediatric concentration. Storage temperature had no effect on 
stability over 90 days.297 

The manufacturer also expressed concern about plastic 
packaging of gentamicin, noting a possibly inadequate oxygen 
and moisture barrier both through the tip and the walls of the 
syringe. It was indicated that gentamicin is oxygen sensitive and 
that depletion of the antioxidant present could result in insta-
bility. Further, loss of moisture at the tip could result in occlu-
sion by the dried product.403 

DOI: 10.37573/9781585286850.186
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Gentamicin sulfate 40 mg/1 mL was packaged in polypro-
pylene syringes (Plastipak, Becton Dickinson). No significant 
change in concentration occurred over 30 days at 4 or 25°C.401 

Gentamicin sulfate (Elkins-Sinn) 120 mg, diluted with 1 mL of 
sodium chloride 0.9% to a final volume of 4 mL, was stable (less 
than 10% loss) when stored in polypropylene syringes (Becton 
Dickinson) for 48 hours at 23°C under fluorescent light.1159 

The stability of gentamicin sulfate (Elkins-Sinn) diluted to 10 
mg/mL with sodium chloride 0.9% and stored in glass syringes 
(Becton Dickinson) at 4°C was studied. No loss of gentamicin 
sulfate was found during 12 weeks of storage.1265 

Sorption
Gentamicin sulfate was shown not to exhibit sorption to PVC 
bags and tubing, polyethylene bags and tubing, multilayer bags 
of polyethylene, polyamide, and polypropylene, Silastic tubing, 
polypropylene syringes, and elastomeric reservoirs.536 606 2014 2269 

Filtration
The effect of several filters on the delivered concentration of 
gentamicin sulfate (Roussel) from simulated pediatric infusions 
was studied. A syringe containing dextrose 10% on a syringe 
pump set at 8.26 mL/hr was connected by intravenous tubing 
to a 0.5-μm air-blocking filter set (Travenol), a 0.22-μm air- 
eliminating filter set (Travenol), and a 0.2-μm air-eliminating  
filter set (Pall). Gentamicin doses of 2.5 and 7.5 mg were 
injected antegrade to the filter. The effluents were sampled at 
1, 1.5, 2, and 4 hours. No significant drug sorption to the plastic 
tubing or inline filters occurred. However, because of the differ-
ence in specific gravity of the drug (1.010) and intravenous solu-
tion (1.032), variations in delivered gentamicin did occur due to 
filter design and position. With the Travenol filters, gentamicin 
delivery was more rapid with ascending flow in both horizontal 
and vertical positions. Drug delivery was significantly delayed 
with descending flow in both positions. The Pall filter delivered 
gentamicin more rapidly in the horizontal position with either 

ascending or descending flow. The vertical filter position signifi-
cantly delayed drug delivery in both flow directions.804 

However, in another study, gentamicin sulfate 60 mg/15 mL 
was injected as a bolus through a 0.2-μm nylon air-eliminating 
filter (Ultipor, Pall) to evaluate the effect of filtration on simu-
lated intravenous push delivery. About 38% of the drug was 
delivered through the filter after flushing with 10 mL of sodium 
chloride 0.9%.809 

Gentamicin sulfate 5 and 10 mg/55 mL of dextrose 5% and 
sodium chloride 0.9% was filtered over 20 minutes through a 
0.22-μm cellulose ester filter set (Ivex-2, Millipore). Virtually all 
of the drug was delivered through the filter.1003 

The binding of gentamicin sulfate to the filter of a set used for 
continuous ambulatory peritoneal dialysis (CAPD) was studied. 
Gentamicin sulfate 60 mg/2 L in Dianeal 137 with dextrose 4.25 
and 1.5% was filtered through a Peridex CAPD filter set (Milli-
pore); this set has a surface area 27 times larger than an inline 
intravenous filter. About 25% binding occurred from the solu-
tion containing dextrose 4.25%, but only 7.5% was bound with 
the 1.5% solution.1112 

Gentamicin sulfate (Unicet-Unilabo) 0.32 mg/mL in dextrose 
5% and sodium chloride 0.9% was filtered through a 0.22-μm 
cellulose ester membrane filter (Ivex-HP, Millipore) over 6 
hours. No significant drug loss due to binding to the filter was 
noted.1034 

Central Venous Catheter
Gentamicin sulfate (Fujisawa) 1 mg/mL in dextrose 5% was 
found to be compatible with the ARROWg+ard Blue Plus (Arrow 
International) chlorhexidine-bearing triple-lumen central cath-
eter. Essentially complete delivery of the drug was found with 
little or no drug loss occurring. Furthermore, chlorhexidine 
delivered from the catheter remained at trace amounts with no 
substantial increase due to the delivery of the drug through the 
catheter.2335 

Compatibility Information
Solution Compatibility

Gentamicin sulfate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Amino acids 4.25%, dextrose 25% MG SC 80 mg No increase in particulate matter in 24 hr at 5°C 349 C

Dextrose 5% RS 160 mg Stable for 48 hr at room temperature 157 C

Dextrose 5% AB SC 160 mg Stable for 24 hr at 5 and 25°C 88 C

Dextrose 5% BAa , TR SC 1 g Stable for 24 hr at 5 and 22°C 298 C

Dextrose 5% TRb SC 800 mg Physically compatible with little loss in 24 hr at room temperature 554 C

Dextrose 5% 120 mg Physically compatible. Stable for 24 hr at 25°C 897 C

Dextrose 5% ABb LY 1.2 g Visually compatible. Stable for 48 hr at 25°C in light and 4°C 1541 C

Dextrose 5% 600 mg Decomposition products in 48 hr at room temperature. Gentamicin 
not quantified

2139 ?
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 10% SO SC 60 mg/21.5 
mLc 

Visually compatible with no loss in 30 days at 5°C in the dark 1731 C

Dextrose 10% SO SC 120 mg/23 
mLc 

Visually compatible with no loss in 30 days at 5°C in the dark 1731 C

Isolyte M in dextrose 5% BRN Stable for 24 hr at room temperature 227 C

Isolyte P in dextrose 5% BRN Stable for 24 hr at room temperature 227 C

Normosol M in dextrose 5% HOS Stable for 24 hr at room temperature 227 C

Normosol R HOS Stable for 24 hr at room temperature 227 C

Normosol R in dextrose 5% HOS Stable for 24 hr at room temperature 227 C

Ringer’s injection 120 mg Physically compatible and stable for 24 hr at 25°C 897 C

Ringer’s injection, lactated Stable for 24 hr at room temperature 227 C

Sodium chloride 0.9% 120 mg Physically compatible and stable for 24 hr at 25°C 897 C

Sodium chloride 0.9% RS 160 mg Stable for 48 hr at room temperature 157 C

Sodium chloride 0.9% BAa , TR SC 1 g Stable for 24 hr at 5 and 22°C 298 C

Sodium chloride 0.9% ABb LY 1.2 g Visually compatible and stable for 48 hr at 25°C in light and 4°C 1541 C

TPN #22d SC 800 mg Physically compatible. No loss in 24 hr at 22°C in the dark 837 C

TPN #52d SC 50 mg Physically compatible. No loss in 24 hr at 29°C 440 C

TPN #53d SC 50 mg Physically compatible. No loss in 24 hr at 29°C 440 C

TPN #107d 75 mg Physically compatible and stable for 24 hr at 21°C 1326 C

a Tested in both glass and PVC containers.

b Tested in PVC containers.

c Tested in glass vials as a concentrate.

d Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

Additive Compatibility

Gentamicin sulfate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amphotericin B 200 mg 320 mg D5W Haze develops over 3 hr 26 I

Ampicillin sodium BE 8 g RS 160 mg D5¼S, D5W, NS 50% gentamicin loss in 2 hr at room temperature 157 I

Ampicillin sodium 1 g 100 mg TPN #107a 42% gentamicin loss and 25% ampicillin loss in 24 hr 
at 21°C

1326 I

Atracurium besylate BW 500 mg 2 g D5W Physically compatible and atracurium stable for 24 hr 
at 5 and 30°C

1694 C

Aztreonam SQ 10 and 
20 g

SC 200 and 800 
mg

D5W, NSb Little aztreonam loss in 48 hr at 25°C and 7 days at 4°C. 
Gentamicin stable for 12 hr at 25°C and 24 hr at 4°C. 
Up to 10% loss in 48 hr at 25°C and 7 days at 4°C

1023 C

Bleomycin sulfate BR 20 and 30 
units

SC 50, 100, 
300, 600 mg

NS Physically compatible and bleomycin activity retained 
for 1 week at 4°C. Gentamicin not tested

763 C

Cefazolin sodiumf SKF 10 g ES 800 mg D5W, NSc 10% cefazolin loss in 4 hr in D5W and 12 hr in NS at 
25°C. No clindamycin and gentamicin loss in 24 hr

1328 I

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Cefepime HCl BR 40 g ES 1.2 g D5W, NS Cloudy in 18 hr at room temperature 1681 I

Cefotaxime sodium RS 50 mg SC 9 mg D5W 30% loss of gentamicin in 2 hr at 22°C 504 I

Cefotaxime sodium RS 50 mg SC 6 mg D5W 4% loss of gentamicin in 24 hr at 22°C 504 C

Cefoxitin sodium MSD 5 g SC 400 mg D5S 4% cefoxitin loss in 24 hr and 11% in 48 hr at 25°C. 2% 
in 48 hr at 5°C. 9% gentamicin loss in 24 hr and 23% in 
48 hr at 25°C. 2% in 48 hr at 5°C

308 C

Ceftazidime GL 50 mg SC 6 and 9 mg D5W 10 to 20% gentamicin loss in 2 hr at 22°C 504 I

Ceftriaxone sodium RC 100 mg SC 9 mg D5W 13% loss of gentamicin in 8 hr at 22°C 504 I

Ceftriaxone sodium RC 100 mg SC 6 mg D5W 5% loss of gentamicin in 24 hr at 22°C 504 C

Cefuroxime sodium GL 7.5 g EX 800 mg D5W, NSb Physically compatible with no loss of either drug in 1 
hr

1036 C

Cefuroxime sodium 1 g 100 mg TPN #107a 32% gentamicin loss in 24 hr at 21°C 1326 I

Ciprofloxacin MI 1.6 g LY 1 g D5W, NS Visually compatible and both drugs stable for 48 hr at 
25°C under fluorescent light and 4°C in the dark

1541 C

Ciprofloxacin BAY 2 g SC 10 g NS Visually compatible. Little ciprofloxacin loss in 24 hr at 
25°C. Gentamicin not tested

1934 C

Ciprofloxacin BAY 2 g SC 1.6 g D5W Visually compatible with no loss of ciprofloxacin in 
24 hr at 22°C under fluorescent light. Gentamicin not 
tested

2413 C

Clindamycin phos-
phate

UP 2.4 g 120 mg D5W Physically compatible. Clindamycin stable for 24 hr at 
room temperature

104 C

Clindamycin phos-
phate

UP 1.2 g 60 mg D5W Physically compatible. Clindamycin stable for 24 hr at 
room temperature

104 C

Clindamycin phos-
phate

UP 12 g 600 mg D5W Physically compatible 101 C

Clindamycin phos-
phate

UP 9 g 800 mg D5W Clindamycin stable for 24 hr 101 C

Clindamycin phos-
phate

UP 9 g AB 1 g D5W, NSd Physically compatible and both drugs stable for 48 
hr at room temperature exposed to light and 1 week 
frozen

174 C

Clindamycin phos-
phate

UP 9 g LY 1.2 g D5Wc Physically compatible and both drugs stable for 7 days 
at 4 and 25°C

174 C

Clindamycin phos-
phate

UP 9 g LY 1.2 g NSc Physically compatible and both drugs stable for 14 
days at 4 and 25°C

174 C

Clindamycin phos-
phate

UP 18 g LY 2.4 g D5W, NSb Physically compatible and both drugs stable for 14 
days at 4 and 25°C

174 C

Clindamycin phos-
phate

UP 9 g ES 1.2 g D5W, NSc Physically compatible and both drugs stable for 28 days 
frozen at −20°C

174 C

Clindamycin phos-
phate

UP 18 g ES 2.4 g D5W, NSb Both drugs stable for 28 days frozen at −20°C 981 C

Clindamycin phos-
phate

UP 6 g ES 667 mg D5Wb Physically compatible with no clindamycin loss and 9% 
gentamicin loss in 24 hr at room temperature

995 C

Clindamycin phos-
phate

400 mg 75 mg TPN #107a 19% gentamicin loss and 15% clindamycin loss in 24 
hr at 21°C

1326 I

Clindamycin phos-
phateg 

UP 9 g ES 800 mg D5W, NSc 10% cefazolin loss in 4 hr in D5W and 12 hr in NS at 
25°C. No clindamycin and gentamicin loss in 24 hr

1328 I

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Cloxacillin sodium BE 4 g RS 160 mg D5¼S, D5W, NS Precipitate forms 157 I

Cytarabine UP 100 mg 80 mg D5W Physically compatible for 24 hr 174 C

Cytarabine UP 300 mg 240 mg D5W Physically incompatible 174 I

Dextran 40 10% D5W Gentamicin stable for 24 hr at room temperature 227 C

Dopamine HCl AS 800 mg SC 2 g D5W No dopamine and 7% gentamicin loss in 24 hr at 25°C 312 C

Dopamine HCl AS 800 mg SC 320 mg D5W Gentamicin stable through 6 hr. 80% gentamicin loss 
in 24 hr at 25°C. Dopamine stable for 24 hr

78 I

Fat emulsion, intra-
venous

OTS 20% MSD 0.4 mg/mLa Coarsening of particle diameter observed immediately 
after preparation

3452 I

Floxacillin sodium BE 20 g RS 8 g NS Haze forms immediately and precipitate forms in 2 hr 1479 I

Floxacillin sodium BE 10 g EX 8 g NS Physically compatible for 48 hr. Both drugs stable for 1 
hr at room temperature

1036 C

Floxacillin sodium BE 10 g EX 8 g D5W Precipitates immediately 1036 I

Fluconazole PF 1 g SO 0.5 g D5W Visually compatible with no fluconazole loss in 72 hr at 
25°C under fluorescent light. Gentamicin not tested

1677 C

Furosemide HO 800 mg SC 1.6 g D5W, NS Furosemide precipitates immediately 876 I

Furosemide HO 1 g RS 8 g NS Physically compatible for 24 hr at 15 and 30°C. Precipi-
tate forms in 48 to 72 hr

1479 C

Fusidate sodium LEO 1 g 160 mg D2.5½S, D2.5S, 
D5¼S, D5½S, 
D5S, D10S

Physically compatible and chemically stable for 48 hr at 
room temperature

1800 C

Fusidate sodium LEO 1 g 1.5 g D2.5½S, D2.5S, 
D5¼S, D5½S, 
D5S, D10S

Physically incompatible 1800 I

Heparin sodium BP 20,000 
units

320 mg D5W, NS Precipitates immediately 26 I

Heparin sodium OR 20,000 
units

SC 1 g D5W, NS Opalescence 113 I

Heparin sodium BRN 1000 to 
6000 units

ME 88 mg D10W, NS Activity of both drugs greatly reduced 1570 I

Linezolid PHU 2 g AB 800 mg e Physically compatible. Little linezolid loss in 7 days at 
4 and 23°C in dark. Gentamicin losses of 5 to 7% in 7 
days at 4°C and 8% in 5 days at 23°C

2332 C

Mannitol 20% 120 mg Physically compatible and gentamicin stable for 24 hr 
at 25°C

897 C

Meropenem ZEN 1 and 20 g SC 800 mg NS Visually compatible for 4 hr at room temperature 1994 C

Metronidazole SE 5 g SC 800 mg and 
1.2 g

Physically compatible with no loss of either drug in 2 
days at 18°C. At 4°C, no metronidazole loss but up to 
10% gentamicin loss in 7 days

1242 C

Metronidazole RP 5 g 800 mg Visually compatible with no loss of metronidazole in 
15 days at 5 and 25°C. 10% gentamicin loss in 63 hr at 
25°C and 10.6 days at 5°C

1931 C

Midazolam HCl RC 50, 250, 
400 mg

EX 800 mg NS Visually compatible for 4 hr 355 C

Nafcillin sodium 1 g 75 mg TPN #107a 10% gentamicin loss in 24 hr at 21°C 1326 I

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Penicillin G sodium GL 13 and 40 
million 
units

RS 160 mg D5¼S, D5W, NS Gentamicin stable for 24 hr at room temperature 157 C

Ranitidine HCl GL 100 mg 160 mg D5W Physically compatible for 24 hr at ambient tempera-
ture in light

1151 C

Ranitidine HCl GL 50 mg and 
2 g

80 mg D5W, NS Physically compatible. Ranitidine stable for 24 hr at 
25°C. Gentamicin not tested

1515 C

Verapamil HCl KN 80 mg SC 160 mg D5W, NS Physically compatible for 24 hr 764 C

a Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

b Tested in PVC containers.

c Tested in glass containers.

d Tested in both glass and PVC containers.

e Admixed in the linezolid infusion container.

f Tested in combination with clindamycin phosphate 9 g/L.

g Tested in combination with cefazolin sodium 10 g/L.

Drugs in Syringe Compatibility

Gentamicin sulfate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Ampicillin sodium AY 500 mg 80 mg/2 mL Physically incompatible within 1 hr at room temperature 99 I

Caffeine citrate 20 mg/1 mL ES 10 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Clindamycin phosphate UP 900 mg/6 mL ES 120 mg/4 mLa Physically compatible with little loss of either drug for 48 
hr at 25°C

1159 C

Cloxacillin sodium BE 250 mg 80 mg/2 mL Physically incompatible within 1 hr at room temperature 99 I

Dimenhydrinate 10 mg/1 mL 10 mg/1 mL Clear solution 2569 C

Dimenhydrinate 10 mg/1 mL 40 mg/1 mL Clear solution 2569 C

Heparin sodium 2500 units/1 mL 40 mg Turbidity or precipitate forms within 5 min 1053 I

Iohexol WI 64.7%, 5 mL SC 0.8 mg/1 mL Physically compatible for at least 2 hr 1438 C

Iopamidol SQ 61%, 5 mL SC 0.8 mg/1 mL Physically compatible for at least 2 hr 1438 C

Iothalamate meglumine MA 60%, 5 mL SC 0.8 mg/1 mL Physically compatible for at least 2 hr 1438 C

Ioxaglate meglumine–
ioxaglate sodium

MA 5 mL SC 0.8 mg/1 mL Transient precipitate clears within 5 min 1438 ?

Pantoprazole sodium b 4 mg/1 mL 40 mg/1 mL Whitish precipitate 2574 I

Penicillin G sodium 1 million units 80 mg/2 mL No precipitate or color change within 1 hr at room 
temperature

99 C

a Diluted to 4 mL with 1 mL of sodium chloride 0.9%.

b Test performed using the formulation WITHOUT edetate disodium.

Additive Compatibility (Cont.)
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Y-Site Injection Compatibility (1:1 Mixture)

Gentamicin sulfate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 5 mg/mLa TR 1.6 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Acyclovir sodium BV 5 mg/mLb AMS 30 mg/mLe White paste-like precipitate 2794 I

Allopurinol sodium BW 3 mg/mLb ES 5 mg/mLb Hazy solution with crystals forms in 1 hr 1686 I

Alprostadil BED 7.5 mcg/mLt u ES 1 mg/mLs Visually compatible for 1 hr 2746 C

Amifostine USB 10 mg/mLa ES 5 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Amiodarone HCl LZ 4 mg/mLc LY 0.8 mg/mLc Physically compatible for 4 hr at room tempera-
ture

1444 C

Amiodarone HCl WY 6 mg/mLa APP 5 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Amsacrine NCI 1 mg/mLa SO 5 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

Anidulafungin VIC 0.5 mg/mLa AB 5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Atracurium besylate BW 0.5 mg/mLa ES 2 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Azithromycin PF 2 mg/mLb AMR 21 mg/mLe p Whitish-yellow microcrystals found 2368 I

Aztreonam SQ 40 mg/mLa ES 5 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa AB 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetrasodium TMC 1 mg/mLb 5 mg/mLb Gross white turbid precipitate forms immedi-
ately

3243 I

Caspofungin acetate ME 0.7 mg/mLb HOS 5 mg/mLb Physically compatible for 4 hr at room tempera-
ture

2758 C

Cefepime HCl BMS 120 mg/mLc 6 mg/mL Physically compatible with less than 10% 
cefepime loss. Gentamicin not tested

2513 C

Ceftaroline fosamil FOR 2.22 mg/mLa b q HOS 5 mg/mLa b q Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime SKB 125 mg/mL 0.6 mg/mL Visually compatible with less than 10% loss of 
both drugs in 1 hr

2434 C

Ceftazidime GSK 120 mg/mLg 6 mg/mL Physically compatible with less than 10% 
ceftazidime loss. Gentamicin not tested

2513 C

Ceftazidime–avibactam 
sodium

ALL 20 mg/mLff gg aa Physically compatible for up to 4 hr at room 
temperature

3004 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLc dd FRK 5 mg/mLc Physically compatible for 2 hr 3262 C

Ciprofloxacin MI 2 mg/mLc LY 1.6 mg/mLc Visually compatible for 24 hr at 24°C 1655 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa ES 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Clarithromycin AB 4 mg/mLa RS 40 mg/mL Visually compatible for 72 hr at both 30 and 
17°C

2174 C

Cloxacillin sodium SMX 100 mg/mL SZ 40 mg/mL Precipitates immediately 3245 I

Cyclophosphamide MJ 20 mg/mLa TR 1.6 mg/mLa Physically compatible for 4 hr at 25°C 1194 C

Cytarabine UP 16 mg/mLb GNS 15 mg/mLe Visually compatible for 24 hr at room tempera-
ture in test tubes. No precipitate found on filter 
from Y-site delivery

2063 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Daptomycin CUBcc 19.2 mg/mLb r AB 1.5 mg/mLr Physically compatible with no loss of either drug 
in 2 hr at 25°C

2553 C

Dexmedetomidine HCl AB 4 mcg/mLb APP 5 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 1b  and 5 mg/mL SC 2.4b  and 40 mg/mL Visually compatible 1807 C

Docetaxel RPR 0.9 mg/mLa AB 5 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Doripenem JJ 5 mg/mLa b HOS 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxapram HCl RB 2 mg/mLa APP 10 mg/mLa Visually compatible for 4 hr at 23°C 2470 C

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa ES 5 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Enalaprilat MSD 0.05 mg/mLb ES 0.8 mg/mLa Physically compatible for 24 hr at room 
temperature under fluorescent light

1355 C

Eravacycline dihydro-
chloride

TET 0.6 mg/mLb FRK 5 mg/mLb Physically compatible for 2 hr at room tempera-
ture

3532 C

Esmolol HCl DCC 10 mg/mLa ES 0.8 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Etoposide phosphate BR 5 mg/mLa AB 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine MSD 0.2 mg/mLa ES 0.8 mg/mLb Physically compatible for 14 hr 1196 C

Famotidine ME 2 mg/mLb 5 mg/mLa Visually compatible for 4 hr at 22°C 1936 C

Fat emulsion, intrave-
nous

OTS 20%hh MSD 0.4 mg/mLa ii Coarsening of particle diameter observed imme-
diately after preparation

3452 I

Fenoldopam mesylate AB 80 mcg/mLb APP 5 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Filgrastim AMG 30 mcg/mLa LY 5 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Filgrastim AMG 40 mcg/mLa GNS 1.6 mg/mLa Visually compatible. Little loss of filgrastim and 
gentamicin in 4 hr at 25°C

2060 C

Filgrastim AMG 10 mcg/mLf GNS 1.6 mg/mLa 23% loss of filgrastim in 4 hr at 25°C. Little 
gentamicin loss

2060 I

Fluconazole RR 2 mg/mL ES 4 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Fludarabine phosphate BX 1 mg/mLa ES 5 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Foscarnet sodium AST 24 mg/mL ES 4 mg/mL Physically compatible for 24 hr at room 
temperature under fluorescent light

1335 C

Foscarnet sodium AST 24 mg/mL ES 2 mg/mLc Physically compatible for 24 hr at 25°C under 
fluorescent light

1393 C

Furosemide HO 10 mg/mL SC 1.6 mg/mLc Furosemide precipitates immediately 876 I

Gemcitabine HCl LI 10 mg/mLb AB 5 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 1 mg/mL ES 1.5 mg/mLb Physically compatible with little loss of either 
drug in 4 hr at 22°C

1883 C

Heparin sodium b RS 80 mg Precipitates immediately 528 I

Heparin sodium ES 50 units/mLc ES 3.2 mg/mLc Immediate gross haze 1316 I

Heparin sodium TR 50 units/mL TR 2 mg/mL Visually incompatible within 4 hr at 25°C 1793 I

Hetastarch in lactated 
electrolyte

AB 6% SC 5 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Hetastarch in sodium 
chloride 0.9%

DCC 6% TR 0.8 mg/mLz Precipitates immediately but disappears after 1 
hr at room temperature

1313 I

Hydromorphone HCl WY 0.2 mg/mLa TR 0.8 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Hydroxyethyl starch 
130/0.4 in sodium chlo-
ride 0.9%

FRK 6% SX 1, 3, 5 mg/mLa Visually compatible for 24 hr at room tempera-
ture

2770 C

Indomethacin sodium 
trihydrate

MSD 0.5 and 1 mg/mLa 1 mg/mLa White turbidity forms immediately and becomes 
white flakes in 1 hr

1550 I

Insulin LI 0.2 unit/mLb TR 1.2 mg/mLb Physically compatible for 2 hr at 25°C 1395 C

Iodipamide meglumine SQ 52% White precipitate forms immediately down-
stream to Y-site when given into a set through 
which gentamicin was administered previously

324 I

Isavuconazonium 
sulfate

ASP 1.5 mg/mLc PPR 5 mg/mLc Physically compatible for 2 hr 3263 C

Labetalol HCl SC 1 mg/mLa ES 0.8 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Letermovir ME Physically incompatible 3398 I

Levofloxacin OMN 5 mg/mLa ES 10 mg/mL Visually compatible for 4 hr at 24°C 2233 C

Linezolid PHU 2 mg/mL FUJ 5 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.33 mg/mLb CNF 3 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Magnesium sulfate IX 16.7, 33.3, 66.7, 
100 mg/mLa 

SC 0.8 mg/mLa Physically compatible for at least 4 hr at 32°C 813 C

Melphalan HCl BW 0.1 mg/mLb LY 5 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl WY 10 mg/mLa TR 0.8 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Meperidine HCl WY 10 mg/mLb ES 1.2 and 2 mg/mLb Physically compatible for 1 hr at 25°C 1338 C

Meropenem ZEN 1 and 50 mg/mLb SC 4 mg/mLg Visually compatible for 4 hr at room tempera-
ture

1994 C

Meropenem ASZ 10 mg/mLb AMS 30 mg/mLe Physically compatible 2794 C

Meropenem 50 mg/mL SZ 40 mg/mL Physically compatible for 4 hr at room tempera-
ture

3538 C

Meropenem– 
vaborbactam

TMC 8 mg/mLb ee FRK 5 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Midazolam HCl RC 1 mg/mLa ES 10 mg/mL Visually compatible for 24 hr at 23°C 1847 C

Midazolam HCl RC 5 mg/mL CNF 3 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Milrinone lactate SS 0.2 mg/mLa APP 10 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Morphine sulfate WI 1 mg/mLa TR 0.8 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Morphine sulfate ES 1 mg/mLb ES 1.2 and 2 mg/mLb Physically compatible for 1 hr at 25°C 1338 C

Multivitamins USV 5 mL/La SC 80 mg/100 mLa Physically compatible for 24 hr at room 
temperature

323 C

Nicardipine HCl DCC 0.1 mg/mLa ES 0.8 mg/mLa Visually compatible for 24 hr at room tempera-
ture

235 C

Ondansetron HCl GL 1 mg/mLb ES 5 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Oritavancin diphos-
phate

TAR 0.8, 1.2, and 2 
mg/mLa 

ABX 5 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Paclitaxel NCI 1.2 mg/mLa ES 5 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Palonosetron HCl MGI 50 mcg/mL APP 5 mg/mLa Physically compatible. No loss of either drug in 4 
hr at room temperature

2765 C

Pancuronium bromide ES 0.05 mg/mLa ES 2 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Pemetrexed disodium LI 20 mg/mLb AB 5 mg/mLa Gross white precipitate forms immediately 2564 I

Piperacillin sodium–
tazobactam sodium

WYx 26.7 to 40 mg/
mLa b y 

0.7 to 3.32 mg/mL Compatible 2918, 
2922 

C

Piperacillin sodium–
tazobactam sodium

WYx 40 mg/mLy z 0.7 to 3.32 mg/mL Compatible 2918, 
2922 

C

Piperacillin sodium–
tazobactam sodium

WYx 60 mg/mLy z 0.7 to 3.32 mg/mL Incompatible 2918, 
2922 

I

Piperacillin sodium–
tazobactam sodium

w 0.7 to 3.32 mg/mL Stated to be compatible 2919, 
2920, 
2921, 
2985 

C

Posaconazole ME 18 mg/mL 1.6 mg/mLc Physically compatible 2911, 
2912 

C

Potassium chloride BA 0.02 mEq/mLv AMS 30 mg/mLe Physically compatible 2794 C

Propofol ZENx 10 mg/mL ES 5 mg/mLa White precipitate forms immediately 2066 I

Quinupristin– 
dalfopristin

2 mg/mLa bb aa 3 mg/mL Reported to be incompatible 3230 I

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

ES 5 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb SO 5 mg/mLa Visually compatible for 4 hr at 22°C 1436 C

Tacrolimus FUJ 1 mg/mLb SCN 4 mg/mLa Visually compatible for 24 hr at 25°C 1630 C

Tedizolid phosphate CUB 0.8 mg/mLb PRP 5 mg/mLb Measured turbidity increases immediately 3244 I

Telavancin HCl ASP 7.5 mg/mLa b q HOS 5 mg/mLa b q Physically compatible for 2 hr 2830 C

Teniposide BR 0.1 mg/mLa LY 5 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Theophylline TR 4 mg/mL TR 2 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Thiotepa IMMh 1 mg/mLa ES 5 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Tigecycline WY 1 mg/mLb 1.4 mg/mLb Physically compatible for 4 hr 2714 C

Tigecycline ACD, 
FRK, WY

c aa Stated to be compatible 2915, 
3459, 
3460 

C

TNA #73i 32.5 mLj SC 1.6 mg/mLa Visually compatible for 4 hr at 25°C 1008 C

TNA #97i ES 40 mg/mL Physically compatible and gentamicin content 
retained for 6 hr at 21°C

1324 C

TNA #98i ES 40 mg/mL Physically compatible and gentamicin content 
retained for 6 hr at 21°C

1324 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

TNA #99i ES 40 mg/mL Physically compatible and gentamicin content 
retained for 6 hr at 21°C

1324 C

TNA #100i ES 40 mg/mL Physically compatible and gentamicin content 
retained for 6 hr at 21°C

1324 C

TNA #101i ES 40 mg/mL Physically compatible and gentamicin content 
retained for 6 hr at 21°C

1324 C

TNA #102i ES 40 mg/mL Physically compatible and gentamicin content 
retained for 6 hr at 21°C

1324 C

TNA #103i ES 40 mg/mL Physically compatible and gentamicin content 
retained for 6 hr at 21°C

1324 C

TNA #104i ES 40 mg/mL Physically compatible and gentamicin content 
retained for 6 hr at 21°C

1324 C

TNA #218i AB, FUJ 5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #219i AB, FUJ 5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #220i AB, FUJ 5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #221i AB, FUJ 5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #222i AB, FUJ 5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #223i AB, FUJ 5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #224i AB, FUJ 5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #225i AB, FUJ 5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #226i AB, FUJ 5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TPN #54i 13 and 20 mg/mL Physically compatible and gentamicin activity 
retained over 6 hr at 22°C

1045 C

TPN #61i k IX 12.5 mg/1.25 mLl Physically compatible 1012 C

TPN #61i m IX 75 mg/1.9 mLl Physically compatible 1012 C

TPN #91i n IX 5 mgo Physically compatible 1170 C

TPN #189i DB 1 mg/mLb Visually compatible for 24 hr at 22°C 1767 C

TPN #203i ES 10 mg/mL Visually compatible for 2 hr at 23°C 1974 C

TPN #204i ES 10 mg/mL Visually compatible for 2 hr at 23°C 1974 C

TPN #212i AB 5 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

TPN #213i AB 5 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

TPN #214i AB 5 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

TPN #215i AB 5 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Vasopressin APP 0.2 unit/mLb APP 1.2 mg/mLe Physically compatible 2641 C

Vecuronium bromide OR 0.1 mg/mLa ES 2 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Vinorelbine tartrate BW 1 mg/mLb ES 5 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Zidovudine BW 4 mg/mLa IMS 2 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Tested in dextrose 5%, Ringer’s injection, lactated, sodium chloride 0.45%, and sodium chloride 0.9%.

e Tested in sodium chloride 0.45%.

f Tested in dextrose 5% with albumin human 2 mg/mL.

g Tested in sterile water for injection.

h Lyophilized formulation tested.

i Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

j A 32.5-mL sample of parenteral nutrition solution mixed with 50 mL of antibiotic solution.

k Run at 21 mL/hr.

l Given over 30 minutes by syringe pump.

m Run at 94 mL/hr.

n Run at 10 mL/hr.

o Given over one hour by syringe pump.

p Injected via Y-site into an administration set running azithromycin.

q Tested in Ringer’s injection, lactated.

r Final concentration after mixing.

s Tested in either dextrose 5% or in sodium chloride 0.9%, but the report did not specify which solution.

t Tested in a 1:1 mixture of (1) dextrose 5% and dextrose 5% in sodium chloride 0.45% with and without potassium chloride 20 mEq/L and also in (2) dextrose 10% in sodium 
chloride 0.45% with and without potassium chloride 20 mEq/L.

u Tested in a 1:1 mixture of dextrose 5% and TPN #274 (see Appendix).

v Tested in dextrose 5% in sodium chloride 0.45%.

w Test performed using the formulation WITHOUT edetate disodium.

x Test performed using the formulation WITH edetate disodium.

y Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

z Tested as the premixed infusion solution.

aa Salt not specified.

bb Quinupristin and dalfopristin components combined.

cc  Test performed using the Cubicin formulation.

dd Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

ee Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

ff Ceftazidime component. Ceftazidime in a 4:1 fixed-ratio concentration with avibactam.

gg Tested in dextrose 5%, sodium chloride 0.9%, and Ringer’s injection, lactated.

hh Run at 25 mL/hr with dextrose 5% run at 83 mL/hr.

ii Run at 100 mL/hr.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Additional Compatibility Information
Peritoneal Dialysis Solutions
The activity of gentamicin 10 mg/L was evaluated in peritoneal 
dialysis fluids containing 1.5 or 4.25% dextrose (Dianeal 137, 
Travenol). Storage at 25°C resulted in no loss of antimicrobial 
activity in 24 hours.515 

Gentamicin sulfate (Schering) 3 and 10 mg/L in peritoneal 
dialysis concentrate with 50% dextrose retained about 90% of 

initial activity in 7 hours and about 50 to 70% in 24 hours at 
room temperature.1044 

The stability of gentamicin sulfate 8 mg/L, alone and with cefazolin 
sodium 75 and 150 mg/L, was evaluated in a peritoneal dialysis solu-
tion of dextrose 1.5% with heparin sodium 1000 units/L. Gentamicin 
activity was retained for 48 hours at both 4 and 26°C, alone and with 
both concentrations of cefazolin. Cefazolin activity was also retained 
over the study period. At 37°C, gentamicin losses ranged from 4 to 
8% and cefazolin losses ranged from 10 to 12% in 48 hours.1029 
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In another study, the stability of gentamicin sulfate 
(Schering) was evaluated in peritoneal dialysate concentrates 
containing dextrose 30 and 50% (Dianeal) as well as in a diluted 
solution containing dextrose 2.5%. The gentamicin sulfate 
concentrations were 100 and 160 mg/L in the peritoneal dial-
ysate concentrates and 5 and 8 mg/L in the diluted solutions. 
Gentamicin sulfate was found to be stable in all of these solu-
tions for at least 24 hours at 23°C.1229 

Gentamicin 4 mcg/mL was evaluated in Dianeal PDS with 
dextrose 1.5 and 4.25% (Travenol) with cefazolin 125 mcg/mL, 
heparin 500 units, and albumin human 80 mg in 2-L bags. The 
gentamicin content was retained for 72 hours.1413 

The retention of antimicrobial activity of gentamicin sulfate 
(SoloPak) 120 mg/L alone and with vancomycin hydrochlo-
ride (Lilly) 1 g/L was evaluated in Dianeal PD-2 (Travenol) with 
dextrose 1.5%. Little or no loss of either antibiotic occurred in 8 
hours at 37°C. Gentamicin sulfate alone retained activity for at 
least 48 hours at 4 and 25°C. In combination with vancomycin 
hydrochloride, antimicrobial activity of both antibiotics was 
retained for up to 48 hours. However, the authors recommended 
refrigeration at 4°C for storage periods greater than 24 hours.1414 

Gentamicin sulfate (Schering) 25 mcg/mL combined sepa-
rately with the cephalosporins cefazolin sodium (Lilly) and 
cefoxitin (MSD) at a concentration of 125 mcg/mL in perito-
neal dialysis solution (Dianeal 1.5%) exhibited enhanced rates 
of lethality to Staphylococcus aureus, Escherichia coli, and Pseu-
domonas aeruginosa compared to any of the drugs alone.1623 

Gentamicin sulfate (American Pharmaceutical Partners) 8 
mcg/mL in Delflex peritoneal dialysis solution bags with 2.5% 
dextrose (Fresenius) is stable with little or no loss occurring in 
14 days refrigerated and at room temperature.2573 

Gentamicin sulfate (American Pharmaceutical Partners) 8 
mcg/mL with vancomycin hydrochloride (Lederle) 25 mcg/mL 
in Delflex peritoneal dialysis solution bags with 2.5% dextrose 
(Fresenius) is stable with little or no loss of either drug occurring 
in 14 days refrigerated and at room temperature.2573 

Gentamicin sulfate (Pfizer) 20 mg/L in Extraneal with icodex-
trin 7.5% (Baxter) peritoneal dialysis solution bags exhibited 
less than 10% loss in 14 days at 37, 25, and 4°C.3537  Genta-
micin sulfate (Pfizer) 20 mg/L with vancomycin hydrochloride 
(Hospira) 1 g/L in Extraneal with icodextrin 7.5% (Baxter) perito-
neal dialysis solution bags exhibited less than 10% loss of either 
drug in 14 days at 25 and 4°C and 3% loss of gentamicin and 
7% loss of vancomycin in 4 days at 37°C.3537  Gentamicin sulfate 
(Pfizer) 20 mg/L and cefazolin sodium (Hospira) 500 mg/L in 
Extraneal with icodextrin 7.5% (Baxter) peritoneal dialysis solu-
tion bags exhibited less than 10% loss of either drug in 14 days 
at 4°C, no loss of gentamicin and 7% loss of cefazolin in 4 days 
at 25°C, and 1% loss of gentamicin and 5% loss of cefazolin in 1 
day at 37°C.3537 

β-Lactam Antibiotics
In common with other aminoglycoside antibiotics, gentamicin 
activity may be impaired by β-lactam antibiotics. The inactiva-
tion is dependent on concentration, temperature, and time of 
exposure.68 219 504 574 575 654 667 740 792 816 824 973 1052 1382 

The clinical significance of these interactions in patients 
appears to be primarily confined to those with renal failure.218 
334 361 364 616 737 816 847  Literature reports of greatly reduced amino-
glycoside levels in such patients have appeared frequently.363 
365 366 367 614 666 962  In addition, the interaction may be clinically 
important if assays for aminoglycoside levels in serum are suffi-
ciently delayed.576 618 735 832 847 1052 1382 

Most authors believe that in vitro mixing of penicillins with 
aminoglycoside antibiotics should be avoided but that clinical 
use of the drugs in combination can be of great value. It is gener-
ally recommended that the drugs be given separately in such 
combined therapy.157 218 222 224 361 364 368 369 370 

Local Anesthetics
Gentamicin sulfate 80 mg (2 mL) was physically compatible 
with 1 mL of each of the following local anesthetics and did not 
show significant loss in 24 hours at room temperature or under 
refrigeration:227 

  Lidocaine hydrochloride 1 and 2% (Astra)
  Lidocaine hydrochloride 1 and 2% with epinephrine 1:100,000 

(Astra)
  Mepivacaine hydrochloride 1 and 2% (Winthrop)

Heparin
Addition of gentamicin sulfate (Roussel) 80 mg to the tubing of 
an infusion solution of sodium chloride 0.9% containing heparin 
resulted in immediate precipitation.528 

Gentamicin sulfate 10 mg/L with heparin sodium 1000 
units/L in Dianeal with dextrose 5% peritoneal dialysis solu-
tion was reported to be conditionally compatible. No significant 
reduction in gentamicin sulfate concentration occurred in 4 to 
6 hours.228  However, a marked reduction in the anticoagulant 
activity of heparin sodium occurred if opalescence or a precipi-
tate formed (which results if the undiluted drugs are combined), 
even if the precipitate redissolved. Heparin activity was retained 
if one drug was added to a dilute solution of the other and no 
precipitate formed.295 

The incompatibility of heparin sodium with gentamicin 
sulfate is said to result from coprecipitation.230 

A white precipitate may result from the administration of 
gentamicin sulfate through a heparinized intravenous cannula.976  
Flushing heparin locks with sodium chloride 0.9% before and 
after administering drugs incompatible with heparin has been 
recommended.4 

Sodium Citrate
The physical stability of gentamicin sulfate (Schering) 1, 
2, and 5 mg/mL in sodium citrate 4% anticoagulant solu-
tion (Baxter) was evaluated. The combination has been used 
in preventing hemodialysis catheter-related infections. The 
gentamicin dilutions were packaged in 3-mL syringes and were 
stored at 4 and 23°C. The solutions remained clear and color-
less for 35 days at both temperatures. The pH was found to 
be near 5.1 initially and did not change throughout the study. 
Although the gentamicin content was not measured, the 
authors pointed out that other studies had reported that the 
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drug in solutions within the pH range of 4 to 7 was stable for 
up to 90 days. Furthermore, in another study, sodium citrate 
also had been documented to be stable for 28 days at room 
temperature.2631 

Gentamicin sulfate (Sandoz) 2.5 mg/mL in sodium citrate 
4% (Cytasol) was found to be physically and chemically stable 
for 112 days at 24°C packaged in polyethylene plastic syringes 
sealed with tip caps.2824 
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Glycopyrrolate
AHFS 12:08.08

Products
Glycopyrrolate is available in 1- and 2-mL single-dose vials and 
5- and 20-mL multiple-dose vials. Each mL contains glycopyrro-
late 0.2 mg, sodium hydroxide and/or hydrochloric acid to adjust 
the pH, and benzyl alcohol 0.9% in water for injection.1(8/06) 

pH
From 2 to 3.1(8/06) 

Trade Name(s)
Robinul

Administration
Glycopyrrolate may be administered by intravenous or intra-
muscular injection without dilution. The drug may also be given 
via the tubing of a running intravenous infusion.1(8/06) 4 

Stability
Glycopyrrolate is a clear, colorless solution; intact vials should 
be stored at controlled room temperature.1(8/06) 

pH Effects
The stability of glycopyrrolate in solution is pH dependent. 
At pH 2 to 3, the drug is very stable. Above pH 6, the stability 
becomes questionable because of ester hydrolysis. The speed 
of this hydrolysis is increased with increasing pH. A significant 
decline in glycopyrrolate stability as the pH is increased above 
6 can be seen in Table 1.331 

Table 1. Stability of glycopyrrolate 0.8 mg/L in dextrose 

5% adjusted to various pH values (25°C)

Admixture pH Approximate Time for 5% Decomposition (hr)

4 >48

5 >48

Admixture pH Approximate Time for 5% Decomposition (hr)

6 30

6.5  7

7  4

8  2

Glycopyrrolate 0.8 mg/L in Ringer’s injection, lactated, is 
physically compatible for 48 hours at 25°C. The pH of the solu-
tion (6.1) is slightly higher than the pH range yielding accept-
able glycopyrrolate stability (2 to 6). However, the drug can be 
administered via the tubing of a running intravenous infusion of 
Ringer’s injection, lactated.1(8/06) 4 

Because of the low pH of glycopyrrolate, mixtures with alka-
line drugs such as barbiturates result in precipitation of the free 
acid. If the pH of the admixture is increased above 6 by an alka-
line additive or solution, rapid ester hydrolysis of the glycopyr-
rolate results.331 

Syringes
Glycopyrrolate (American Regent) 0.1 mg/mL in sodium chlo-
ride 0.9% in polypropylene syringes (Sherwood) was physi-
cally stable and exhibited little loss in 24 hours stored at 4 and 
23°C.2199 

Glycopyrrolate (Robins) 0.2 mg/mL packaged as 4 mL of 
undiluted injection in 6-mL polypropylene syringes (Becton 
Dickinson) was stored at 4 and 25°C exposed to fluorescent 
light. The injection remained visually clear, and little loss of 
glycopyrrolate occurred in 90 days at both storage condi-
tions.2439 

DOI: 10.37573/9781585286850.187

Compatibility Information
Solution Compatibility

Glycopyrrolate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium 
chloride 0.45%

MG RB 0.8 mg Physically compatible. pH in glycopyrrolate stability range for 48 hr at 25°C 331 C

Dextrose 5% AB RB 0.8 mg Physically compatible. pH in glycopyrrolate stability range for 48 hr at 25°C 331 C

Dextrose 10% 0.8 mg Physically compatible 1(8/06) C

Ringer’s injection AB RB 0.8 mg Physically compatible. pH in glycopyrrolate stability range for 48 hr at 25°C 331 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Ringer’s injection, 
lactated

0.8 mg Physically compatible for 48 hr at 25°C but pH outside stability range 1(8/06) I

Sodium chloride 0.9% CU RB 0.8 mg Physically compatible. pH in glycopyrrolate stability range for 48 hr at 25°C 331 C

Additive Compatibility

Glycopyrrolate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Buprenorphine HCl with 
haloperidol lactate

RKC  
ON

84 mg  
104 mg

25 mg NSa Visually compatible with less than 10% loss of 
any drug in 30 days at 4 and 25°C in the dark

2436 C

Haloperidol lactate with 
buprenorphine HCl

ON  
RKC

104 mg  
84 mg

25 mg NSa Visually compatible with less than 10% loss of 
any drug in 30 days at 4 and 25°C in the dark

2436 C

Methylprednisolone 
sodium succinate

UP 250 mg RB 1.33 mg D5½S Physically incompatible 329 I

a Tested in PVC containers.

Drugs in Syringe Compatibility

Glycopyrrolate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Atropine sulfate ES 0.4 mg/1 mL RB 0.2 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Atropine sulfate ES 0.8 mg/2 mL RB 0.2 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Atropine sulfate ES 0.4 mg/1 mL RB 0.4 mg/2 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Buprenorphine HCl with 
haloperidol lactate

RKC  
ON

4 mg  
5 mg

1.2 mg Diluted to 48 mL with NS. Visually compatible with less 
than 10% loss of any drug in 30 days at 4 and 25°C in 
the dark

2436 C

Chloramphenicol 
sodium succinate

PD 100 mg/1 mL RB 0.2 mg/1 mL Gas evolves 331 I

Chloramphenicol 
sodium succinate

PD 200 mg/2 mL RB 0.2 mg/1 mL Gas evolves 331 I

Chloramphenicol 
sodium succinate

PD 100 mg/1 mL RB 0.4 mg/2 mL Gas evolves 331 I

Chlorpromazine HCl SKF 25 mg/1 mL RB 0.2 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Chlorpromazine HCl SKF 50 mg/2 mL RB 0.2 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Chlorpromazine HCl SKF 25 mg/1 mL RB 0.4 mg/2 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Dexamethasone sodium 
phosphate

MSD 4 mg/1 mL RB 0.2 mg/1 mL Physically compatible for 48 hr at 25°C. pH >6.0. 5% 
glycopyrrolate loss may occur in 4 to 7 hr

331 I

Dexamethasone sodium 
phosphate

MSD 8 mg/2 mL RB 0.2 mg/1 mL Physically compatible for 48 hr at 25°C. pH >6.0. 5% 
glycopyrrolate loss may occur in 4 to 7 hr

331 I

Dexamethasone sodium 
phosphate

MSD 4 mg/1 mL RB 0.4 mg/2 mL Physically compatible for 48 hr at 25°C. pH >6.0. 5% 
glycopyrrolate loss may occur in 4 to 7 hr

331 I

Solution Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Dexamethasone sodium 
phosphate

MSD 24 mg/1 mL RB 0.2 mg/1 mL Physically compatible for 48 hr at 25°C. pH >6.0. 5% 
glycopyrrolate loss may occur in 4 to 7 hr

331 I

Dexamethasone sodium 
phosphate

MSD 48 mg/2 mL RB 0.2 mg/1 mL Physically compatible for 48 hr at 25°C. pH >6.0. 5% 
glycopyrrolate loss may occur in 4 to 7 hr

331 I

Dexamethasone sodium 
phosphate

MSD 24 mg/1 mL RB 0.4 mg/2 mL Physically compatible for 48 hr at 25°C. pH >6.0. 5% 
glycopyrrolate loss may occur in 4 to 7 hr

331 I

Diazepam RC 5 mg/1 mL RB 0.2 mg/1 mL Precipitates immediately 331 I

Diazepam RC 10 mg/2 mL RB 0.2 mg/1 mL Precipitates immediately 331 I

Diazepam RC 5 mg/1 mL RB 0.4 mg/2 mL Precipitates immediately 331 I

Dimenhydrinate SE 50 mg/1 mL RB 0.2 mg/1 mL Precipitates immediately 331 I

Dimenhydrinate SE 100 mg/2 mL RB 0.2 mg/1 mL Precipitates immediately 331 I

Dimenhydrinate SE 50 mg/1 mL RB 0.4 mg/2 mL Precipitates immediately 331 I

Diphenhydramine HCl PD 10 mg/1 mL RB 0.2 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Diphenhydramine HCl PD 20 mg/2 mL RB 0.2 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Diphenhydramine HCl PD 10 mg/1 mL RB 0.4 mg/2 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Diphenhydramine HCl PD 50 mg/1 mL RB 0.2 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Diphenhydramine HCl PD 100 mg/2 mL RB 0.2 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Diphenhydramine HCl PD 50 mg/1 mL RB 0.4 mg/2 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Droperidol MN 2.5 mg/1 mL RB 0.2 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Droperidol MN 5 mg/2 mL RB 0.2 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Droperidol MN 2.5 mg/1 mL RB 0.4 mg/2 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Haloperidol lactate with 
buprenorphine HCl

ON  
RKC

5 mg  
4 mg

1.2 mg Diluted to 48 mL with NS. Visually compatible with less 
than 10% loss of any drug in 30 days at 4 and 25°C in 
the dark

2436 C

Hydromorphone HCl KN 2 mg/1 mL RB 0.2 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Hydromorphone HCl KN 4 mg/2 mL RB 0.2 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Hydromorphone HCl KN 2 mg/1 mL RB 0.4 mg/2 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Hydroxyzine HCl PF 25 mg/1 mL RB 0.2 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Hydroxyzine HCl PF 50 mg/2 mL RB 0.2 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Hydroxyzine HCl PF 25 mg/1 mL RB 0.4 mg/2 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Lidocaine HCl ES 10 mg/1 mL RB 0.2 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Lidocaine HCl ES 20 mg/2 mL RB 0.2 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Lidocaine HCl ES 10 mg/1 mL RB 0.4 mg/2 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Lidocaine HCl ES 20 mg/1 mL RB 0.2 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Lidocaine HCl ES 40 mg/2 mL RB 0.2 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Lidocaine HCl ES 20 mg/1 mL RB 0.4 mg/2 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Meperidine HCl WI 50 mg/1 mL RB 0.2 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Meperidine HCl WI 100 mg/2 mL RB 0.2 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Meperidine HCl WI 50 mg/1 mL RB 0.4 mg/2 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Methohexital sodium LI 10 mg/1 mL RB 0.2 mg/1 mL Precipitates immediately 331 I

Methohexital sodium LI 20 mg/2 mL RB 0.2 mg/1 mL Precipitates immediately 331 I

Methohexital sodium LI 10 mg/1 mL RB 0.4 mg/2 mL Precipitates immediately 331 I

Midazolam HCl RC 5 mg/1 mL RB 0.2 mg/1 mL Physically compatible for 4 hr at 25°C 1145 C

Morphine sulfate LI 15 mg/1 mL RB 0.2 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Morphine sulfate LI 30 mg/2 mL RB 0.2 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Morphine sulfate LI 15 mg/1 mL RB 0.4 mg/2 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Nalbuphine HCl DU 10 mg/1 mL RB 0.2 mg/1 mL Physically compatible for 48 hr 128 C

Nalbuphine HCl DU 20 mg/1 mL RB 0.2 mg/1 mL Physically compatible for 48 hr 128 C

Neostigmine methyl-
sulfate

RC 0.5 mg/1 mL RB 0.2 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Neostigmine methyl-
sulfate

RC 1 mg/2 mL RB 0.2 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Neostigmine methyl-
sulfate

RC 0.5 mg/1 mL RB 0.4 mg/2 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Ondansetron HCl GW 1 mg/mLa AMR 0.1 mg/mLa Physically compatible. Little loss of either drug in 24 hr 
at 4 or 23°C

2199 C

Pentazocine lactate WI 30 mg/1 mL RB 0.2 mg/1 mL Precipitates immediately 331 I

Pentazocine lactate WI 60 mg/2 mL RB 0.2 mg/1 mL Precipitates immediately 331 I

Pentazocine lactate WI 30 mg/1 mL RB 0.4 mg/2 mL Precipitates immediately 331 I

Pentobarbital sodium AB 50 mg/1 mL RB 0.2 mg/1 mL Precipitates immediately 331 I

Pentobarbital sodium AB 100 mg/2 mL RB 0.2 mg/1 mL Precipitates immediately 331 I

Pentobarbital sodium AB 50 mg/1 mL RB 0.4 mg/2 mL Precipitates immediately 331 I

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Prochlorperazine 
edisylate

SKF 5 mg/1 mL RB 0.2 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Prochlorperazine 
edisylate

SKF 10 mg/2 mL RB 0.2 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Prochlorperazine 
edisylate

SKF 5 mg/1 mL RB 0.4 mg/2 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Promethazine HCl WY 25 mg/1 mL RB 0.2 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Promethazine HCl WY 50 mg/2 mL RB 0.2 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Promethazine HCl WY 25 mg/1 mL RB 0.4 mg/2 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Ranitidine HCl GL 50 mg/2 mL RB 0.2 mg/1 mL Physically compatible for 1 hr at 25°C 978 C

Scopolamine HBr ES 0.4 mg/1 mL RB 0.2 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Scopolamine HBr ES 0.8 mg/2 mL RB 0.2 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Scopolamine HBr ES 0.4 mg/1 mL RB 0.4 mg/2 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Sodium bicarbonate AB 75 mg/1 mL RB 0.2 mg/1 mL Gas evolves 331 I

Sodium bicarbonate AB 150 mg/2 mL RB 0.2 mg/1 mL Gas evolves 331 I

Sodium bicarbonate AB 75 mg/1 mL RB 0.4 mg/2 mL Gas evolves 331 I

Trimethobenzamide HCl BE 100 mg/1 mL RB 0.2 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Trimethobenzamide HCl BE 200 mg/2 mL RB 0.2 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Trimethobenzamide HCl BE 100 mg/1 mL RB 0.4 mg/2 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

a Tested in sodium chloride 0.9%.

Y-Site Injection Compatibility (1:1 Mixture)

Glycopyrrolate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Palonosetron HCl MGI 50 mcg/mL BA 0.2 mg/mL Physically compatible. No loss of either drug in 4 hr at room temperature 2773 C

Propofol ZENa 10 mg/mL RB 0.2 mg/mL Physically compatible for 1 hr at 23°C 2066 C

a Test performed using the formulation WITH edetate disodium.

Drugs in Syringe Compatibility (Cont.)

Selected Revisions January 31, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Granisetron Hydrochloride
AHFS 56:22.20

Products
Granisetron hydrochloride is available in 1-mL single-use and 
4-mL multiple-use vials containing in each mL the equivalent of 
granisetron 1 mg and sodium chloride 9 mg.3123 3124 3125 3126 Preser-
vatives and other excipients can vary among products and may 
include benzyl alcohol,3125 methyl- and propylparaben,3123 3126 
and phenol.3124 Sodium hydroxide and/or hydrochloric acid may 
have been added to adjust the pH.3123 3125 3126 Specific product 
labeling should be consulted for additional formulation details.

Preservative-free formulations of the 1-mg/mL concentration 
in 1-mL single-use vial also are available.3124 

Granisetron hydrochloride also is available in 1-mL single-use 
vials containing the equivalent of granisetron 0.1 mg and sodium 
chloride 9 mg.3123 3124 3125 Excipients can vary among products.3123 
3124 3125 3126 Sodium hydroxide and/or hydrochloric acid may have 
been added to adjust the pH.3123 3125 3126 Specific product labeling 
should be consulted for additional formulation details.

pH
From 4 to 63123 3124 3125 or from 4.4 to 5.3126 

Equivalency
Granisetron hydrochloride 1.12 mg provides 1 mg of granise-
tron.3123 3124 3125 3126 

Administration
Granisetron hydrochloride may be administered intravenously 
undiluted over 30 seconds or by intravenous infusion over 5 
minutes after dilution with sodium chloride 0.9% or dextrose 
5%.3123 3124 3125 3126 

Stability
Granisetron hydrochloride is a clear, colorless injection.3123 3124 
3125 3126 Intact vials should be stored at controlled room tempera-

ture and retained in the original carton to protect from light; 
vials should not be frozen.3123 3124 3125 3126 The unused portion 
from a single-use vial should be discarded;3123 the contents of 
multiple-use vials should be used within 30 days after initial 
stopper penetration.3123 3124 3125 3126 Solutions diluted for infusion 
in sodium chloride 0.9% or dextrose 5% should be prepared at 
the time of administration, but have been noted to be stable 
for at least 24 hours when stored at room temperature under 
normal lighting conditions.3123 3124 3125 3126 Solutions should be 
visually inspected for particulate matter and discoloration prior 
to administration.3123 3124 3125 3126 

Syringes
Granisetron hydrochloride (SmithKline Beecham) 0.05, 0.07, 
and 0.1 mg/mL (as granisetron) in sodium chloride 0.9% and 
in dextrose 5% was repackaged in polypropylene syringes 
(Sherwood Medical) (closure unspecified). Little or no gran-
isetron hydrochloride loss occurred after 14 days at 5 and 
24°C.1968 

Granisetron hydrochloride (SmithKline Beecham) 1 mg/mL 
was repackaged into Plastipak (Becton Dickinson) polypro-
pylene syringes and stored at room temperature exposed to 
or protected from light and refrigerated at 4°C. Little granise-
tron hydrochloride loss occurred in 15 days under any of these 
storage conditions.2149 

Central Venous Catheter
Granisetron hydrochloride (SmithKline Beecham) 10 mcg/mL 
in dextrose 5% was found to be compatible with the ARROW-
g+ard Blue Plus (Arrow International) chlorhexidine-bearing 
triple-lumen central catheter. Essentially complete delivery of 
the drug was found with little or no drug loss occurring. Further-
more, chlorhexidine delivered from the catheter remained at 
trace amounts with no substantial increase due to the delivery 
of the drug through the catheter.2335 

DOI: 10.37573/9781585286850.188

Compatibility Information
Solution Compatibility

Granisetron HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium 
chloride 0.45%

BAb SKB 20 mg Physically compatible. Little loss in 24 hr at 20°C under fluorescent light 1883 C

Dextrose 5% in sodium 
chloride 0.9%

BAb SKB 20 mg Physically compatible. Little loss in 24 hr at 20°C under fluorescent light 1883 C

Dextrose 5% BAb SKB 20 mg Physically compatible. Little loss in 24 hr at 20°C under fluorescent light 1883 C

Dextrose 5% BAa SKB 200 mg Physically compatible. Little loss in 24 hr at 20°C under fluorescent light 1883 C

Dextrose 5% BE 56b and 150a 
mg

Visually compatible. Little loss in 30 days at −20°C then 7 days at 4°C 
then 3 days at 20°C

1884 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% MGc SKB 20 mg 5% or less loss in 14 days at 4°C 1837 C

Sodium chloride 0.9% BAb SKB 20 mg Physically compatible. Little loss in 24 hr at 20°C under fluorescent light 1883 C

Sodium chloride 0.9% BAa SKB 200 mg Physically compatible. Little loss in 24 hr at 20°C under fluorescent light 1883 C

Sodium chloride 0.9% BE 56b and 150a 
mg

Visually compatible. Little loss in 30 days at −20°C then 7 days at 4°C 
then 3 days at 20°C

1884 C

Sodium chloride 0.9% MGc SKB 20 mg 5% or less drug loss in 7 days at 4°C, but 13% loss in 14 days 1837 C

a Tested in polypropylene syringes.

b Tested in PVC containers.

c Tested in Homepump (Block Medical) elastomeric reservoir pumps.

Additive Compatibility

Granisetron HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Butorphanol tartrate HE 80 mg NIN 30 and 60 mg NSe Physically compatible with little to no loss of 
either drug in 14 days at 4°C protected from light 
or 48 hr at 25°C in room light

3120 C

Butorphanol tartrate HE 80 mg NIN 30 and 60 mg NSf Physically compatible with little to no loss of 
either drug in 14 days at 4°C protected from light 
or 48 hr at 25°C in room light

3120 C

Dexamethasone 
sodium phosphate

AMR 92 mg SKB 10 and 40 mg D5W, NSa Visually compatible. Little loss of either drug in 
14 days at 4 and 24°C in dark

1875 C

Dexamethasone 
sodium phosphate

AMR 660 mg SKB 10 and 40 mg D5W, NSa Visually compatible. Little dexamethasone and 
8% granisetron loss in 14 days at 4 and 24°C in 
dark

1875 C

Dexamethasone 
sodium phosphate

MSD 75 and 
345 mg

BE 55 and 51 mg D5W, NSa Visually compatible. Little loss of either drug in 
72 hr at room temperature

1884 C

Dexamethasone 
sodium phosphate

d 100 mg 26 mg NS Physically compatible for 24 hr at 25°C in light 2999 C

Fosaprepitant dime-
glumine

MSD 1 g 26 mg NS Physically compatible for 24 hr at 25°C in light 2999 C

Fosaprepitant dime-
glumine

MSDb 1 g 26 mg NS Physically compatible for 24 hr at 25°C in light 2999 C

Fosaprepitant dime-
glumine

MSDc 1 g 26 mg NS Physically compatible for 24 hr at 25°C in light 2999 C

Methylprednisolone 
sodium succinate

DAK 2.26 g BE 56 mg D5W, NSa Visually compatible. Little loss of either drug in 
72 hr at room temperature

1884 C

Methylprednisolone 
sodium succinate

d 700 mg 26 mg Physically compatible for 24 hr at 25°C in light 2999 C

a Tested in PVC containers.

b Tested with dexamethasone sodium phosphate 100 mg/L.

c Tested with methylprednisolone sodium succinate 700 mg/L.

d Tested with fosaprepitant dimeglumine (MSD) 1 g/L.

e Tested in polyolefin containers.

f Tested in glass containers.

Solution Compatibility (Cont.)
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Drugs in Syringe Compatibility

Granisetron HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Dexamethasone 
sodium phosphate

MSD 0.2 and 1 mg/mLa BE 0.15 mg/mLa Visually compatible. Little loss of either drug in 72 hr at 
room temperature

1884 C

Methylprednisolone 
sodium succinate

DAK 6 mg/mLa BE 0.15 mg/mLa Visually compatible. Little loss of either drug in 72 hr at 
room temperature

1884 C

a Diluted with water.

Y-Site Injection Compatibility (1:1 Mixture)

Granisetron HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL APO, TE 0.1 mg/mL Physically compatible with less than 10% acetaminophen 
loss over 4 hr at room temperature

2841, 2844 C

Acetaminophen CAD 10 mg/mL WOC 1 mg/mL Physically compatible with little loss of either drug in  
4 hr at 23°C

2901, 2902 C

Acyclovir sodium BW 7 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Acyclovir sodium BV 5 mg/mLb RC 1 mg/mL Crystals form 2794 I

Allopurinol sodium BW 3 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Amifostine USB 10 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Amikacin sulfate AB 5 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Aminophylline AB 2.5 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Amphotericin B PH 0.6 mg/mLa SKB 0.05 mg/mLa Large increase in measured turbidity occurs immediately 2000 I

Ampicillin sodium MAR 20 mg/mLb SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Ampicillin sodium–
sulbactam sodium

RR 20 mg/mLb i SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Amsacrine NCI 1 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C. Precipitate forms 
in 24 hr

2000 C

Aztreonam SQ 40 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Bleomycin sulfate MJ 1 unit/mLb SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Bumetanide RC 0.04 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Buprenorphine HCl RKC 0.04 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Butorphanol 
tartrate

APC 0.04 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Calcium gluconate AB 40 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Carboplatin BR 1 mg/mLb SKB 1 mg/mL Physically compatible with little or no loss of either drug 
in 4 hr at 22°C

1883 C

Carmustine BMS 1.5 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Cefazolin sodium SKB 20 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Cefepime HCl BMS 20 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Cefotaxime sodium HO 20 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Cefotetan disodium STU 20 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cefoxitin sodium ME 20 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Ceftaroline fosamil FOR 2.22 mg/
mLa b c 

CUP 50 mcg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime SKB 16.7 mg/mLb SKB 1 mg/mL Physically compatible with little or no loss of either drug 
in 4 hr at 22°C

1883 C

Ceftriaxone sodium RC 20 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Cefuroxime sodium LI 30 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Chlorpromazine 
HCl

SCN 2 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Ciprofloxacin MI 1 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Cisplatin BR 0.05 mg/mLb SKB 1 mg/mL Physically compatible with little or no granisetron loss in 
4 hr at 22°C

1883 C

Cisplatin BR 1 mg/mL SKB 1 mg/mL Physically compatible with little or no loss of either drug 
in 4 hr at 22°C

1883 C

Cladribine ORT 0.015b and 
0.5d mg/mL

SKB 0.05 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Clindamycin phos-
phate

AB 10 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Cyclophosphamide MJ 2 mg/mLb SKB 1 mg/mL Physically compatible with little loss of either drug in  
4 hr at 22°C

1883 C

Cytarabine UP 2 mg/mLb SKB 1 mg/mL Physically compatible with little loss of either drug in  
4 hr at 22°C

1883 C

Cytarabine UP 50 mg/mL SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Dacarbazine MI 1.7 mg/mLb SKB 1 mg/mL Physically compatible with little loss of either drug in  
4 hr at 22°C

1883 C

Dactinomycin ME 0.01 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Daunorubicin HCl CHI 1 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Dexamethasone 
sodium phosphate

ME 0.24 mg/mLb SKB 1 mg/mL Physically compatible with little or no loss of either drug 
in 4 hr at 22°C

1883 C

Dexmedetomidine 
HCl

AB 4 mcg/mLb SKB 50 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diphenhydramine 
HCl

PD 1 mg/mLb SKB 1 mg/mL Physically compatible with little loss of either drug in  
4 hr at 22°C

1883 C

Diphenhydramine 
HCl

SCN 2 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Dobutamine HCl BA 4 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Docetaxel RPR 0.9 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Dopamine HCl AB 3.2 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Doripenem JJ 5 mg/mLa b RC 0.05 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl AD 0.2 mg/mLb SKB 1 mg/mL Physically compatible with little loss of either drug in  
4 hr at 22°C

1883 C

Doxorubicin HCl 
liposomal

SEQ 0.4 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Doxycycline hyclate LY 1 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Droperidol AB 0.4 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Enalaprilat MSD 0.1 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Etoposide BMS 0.4 mg/mLb SKB 1 mg/mL Physically compatible with little or no loss of either drug 
in 4 hr at 22°C

1883 C

Etoposide BR 0.4 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Etoposide phos-
phate

BR 5 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine ME 2 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Fenoldopam 
mesylate

AB 80 mcg/mLb SKB 50 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Filgrastim AMG 30 mcg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Floxuridine RC 3 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Fluconazole PF 2 mg/mL SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Fludarabine phos-
phate

BX 1 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Fluorouracil AD 16 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 1804 C

Fluorouracil RC 2 mg/mLb SKB 1 mg/mL Physically compatible with little or no loss of either drug 
in 4 hr at 22°C

1883 C

Fluorouracil AD 16 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Furosemide AB 3 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 1804 C

Furosemide HO 0.4 mg/mLb SKB 1 mg/mL Physically compatible with little or no loss of either drug 
in 4 hr at 22°C

1883 C

Gallium nitrate FUJ 0.4 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Ganciclovir sodium SY 20 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Gemcitabine HCl LI 10 mg/mLb SKB 0.05 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Gentamicin sulfate ES 1.5 mg/mLb SKB 1 mg/mL Physically compatible with little loss of either drug in 4 
hr at 22°C

1883 C

Haloperidol lactate MN 0.2 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Heparin sodium AB 100 units/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Hetastarch in 
lactated electrolyte

AB 6% SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydrocortisone 
sodium succinate

AB 1 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Hydromorphone 
HCl

KN 0.5 mg/mLb SKB 1 mg/mL Physically compatible with little or no loss of either drug 
in 4 hr at 22°C

1883 C

Hydromorphone 
HCl

ES 0.5 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Hydroxyzine HCl ES 2 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Idarubicin HCl AD 0.5 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Ifosfamide MJ 4 mg/mLb SKB 1 mg/mL Physically compatible with little or no loss of either drug 
in 4 hr at 22°C

1883 C

Imipenem–cilastatin 
sodium

ME 10 mg/mLa l SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Leucovorin calcium IMM 2 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Levoleucovorin 
calcium

LE 2 mg/mLa SKB 0.05 mg/mLa Physically compatible with no change in measured 
turbidity or increase in particle content in 4 hr at 23°C

2000 C

Linezolid PHU 2 mg/mL SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.1 mg/mLb SKB 1 mg/mL Physically compatible with little or no loss of either drug 
in 4 hr at 22°C

1883 C

Lorazepam WY 0.1 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Magnesium sulfate AB 16 mg/mLb SKB 1 mg/mL Physically compatible with little or no loss of granisetron 
in 4 hr at 22°C

1883 C

Magnesium sulfate AB 100 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Mechlorethamine 
HCl

MSD 0.5 mg/mLb SKB 1 mg/mL Physically compatible with little or no loss of either drug 
in 4 hr at 22°C

1883 C

Melphalan HCl BW 0.1 mg/mLb SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Meperidine HCl WY 4 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Meropenem 50 mg/mL OM  1 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Mesna MJ 4 mg/mLb SKB 1 mg/mL Physically compatible with little or no loss of either drug 
in 4 hr at 22°C

1883 C

Methotrexate 
sodium

CET 12.5 mg/mLb SKB 1 mg/mL Physically compatible with little or no loss of either drug 
in 4 hr at 22°C

1883 C

Methylpredniso-
lone sodium succi-
nate

WY 5 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Metoclopramide 
HCl

AB 5 mg/mL SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Metronidazole BA 5 mg/mL SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Mitomycin BMS 0.5 mg/mL SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Mitoxantrone HCl IMM 0.5 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Morphine sulfate AST 1 mg/mLb SKB 1 mg/mL Physically compatible with little or no loss of either drug 
in 4 hr at 22°C

1883 C

Morphine sulfate AST 1 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Nalbuphine HCl AB 10 mg/mL SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Oxaliplatin SS 0.5 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Paclitaxel MJ 0.3 mg/mLb SKB 1 mg/mL Physically compatible with little or no loss of either drug 
in 4 hr at 22°C

1883 C

Paclitaxel MJ 1.2 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Pemetrexed diso-
dium

LI 20 mg/mLb RC 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Piperacillin sodium–
tazobactam sodium

CYh 40 mg/mLa j SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Potassium chloride LY 0.04 mEq/mLb SKB 1 mg/mL Physically compatible with little or no loss of granisetron 
in 4 hr at 22°C

1883 C

Prochlorperazine 
edisylate

SCN 0.5 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Promethazine HCl WY 2 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Propofol ZENm 10 mg/mL SKB 0.05 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Ranitidine HCl GL 2 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Sargramostim IMM 10 mcg/mLb SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Sodium bicar-
bonate

AB 1 mEq/mL SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 1804 C

Sodium bicar-
bonate

AB 0.33 mEq/mLb SKB 1 mg/mL Physically compatible with 8% loss of granisetron in 4 hr 
at 22°C

1883 C

Sodium bicar-
bonate

AB 1 mEq/mL SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Streptozocin UP 9.1 mg/mLb SKB 1 mg/mL Physically compatible with little or no loss of either drug 
in 4 hr at 22°C

1883 C

Teniposide BMS 0.1 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Thiotepa IMMf 1 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226g SKB 0.05 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

Tobramycin sulfate AB 5 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Topotecan HCl SKB 56 mcg/mLa b SKB 20 mcg/mLa b Visually compatible. Little loss of either drug in 4 hr at 
22°C

2245 C

TPN #212 to #215g SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Trimethoprim–
sulfamethoxazole

ES 0.8 mg/mLa k SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Vancomycin HCl AB 10 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Vinblastine sulfate LI 0.12 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Vincristine sulfate LI 0.01 and 0.34 
mg/mLb 

SKB 1 mg/mL Physically compatible with little or no loss of either drug 
in 4 hr at 22°C

1883 C

Vinorelbine tartrate BW 1 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Zidovudine BW 4 mg/mLa SKB 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in Ringer’s injection, lactated.

d Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

e Granisetron HCl tested in both sodium chloride 0.9% and dextrose 5%.

f Lyophilized formulation tested.

g Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

h Test performed using the formulation WITHOUT edetate disodium.

i Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

j Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

k Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

l Not specified whether concentration refers to single component or combined components.

m Test performed using the formulation WITH edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Selected Revisions May 1, 2020. © Copyright, October 1996. 
American Society of Health-System Pharmacists, Inc.
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Haloperidol Lactate
AHFS 28:16.08.08

Products
Haloperidol lactate is available in 1-mL ampuls and vials and 
10-mL multiple-dose vials. Each mL of solution contains haloper-
idol 5 mg (as the lactate) and lactic acid for pH adjustment.1(2/08) 

pH
From 3 to 3.61(2/08)  or 3.8.17 

Trade Name(s)
Haldol

Administration
Haloperidol lactate should be administered intramuscularly,1(2/08) 4  
although intravenous administration has been performed.4 571 1258 

Stability
Haloperidol lactate should be stored at controlled room 
temperature and protected from light; freezing and tempera-
tures above 40°C should be avoided.1(2/08) 4 

Central Venous Catheter
Haloperidol lactate (McNeil) 0.2 mg/mL in dextrose 5% was 
found to be compatible with the ARROWg+ard Blue Plus (Arrow 
International) chlorhexidine-bearing triple-lumen central cath-
eter. Essentially complete delivery of the drug was found with 
little or no drug loss occurring. Furthermore, chlorhexidine 
delivered from the catheter remained at trace amounts with no 
substantial increase due to the delivery of the drug through the 
catheter.2335 

DOI: 10.37573/9781585286850.189

Compatibility Information
Solution Compatibility

Haloperidol lactate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium chloride 
0.225%

AB MN 0.1 to 1 g Visually compatible for 7 days at 21°C 1740 C

Dextrose 5% in sodium chloride 
0.225%

AB MN 2 and 3 g Precipitate forms in 30 to 60 min 1740 I

Dextrose 5% TRa MN 100 mg Physically compatible and stable for 38 days at 24°C 571 C

Dextrose 5% AB MN 0.1 to 3 g Visually compatible for 7 days at 21°C 1740 C

Ringer’s injection, lactated AB MN 0.1 to 1 g Visually compatible for 7 days at 21°C 1740 C

Ringer’s injection, lactated AB MN 2 g Precipitate forms within 15 min 1740 I

Ringer’s injection, lactated AB MN 3 g Precipitate forms immediately 1740 I

Sodium chloride 0.45% AB MN 0.1 to 1 g Visually compatible for 7 days at 21°C 1740 C

Sodium chloride 0.45% AB MN 2 g Precipitate forms within 15 min 1740 I

Sodium chloride 0.45% AB MN 3 g Precipitate forms immediately 1740 I

Sodium chloride 0.9% ABb MN 2 and 3 g Slight precipitate forms immediately and becomes much 
heavier within 15 to 30 min

1523 I

Sodium chloride 0.9% ABb MN 1 g Slight precipitate forms immediately and persists through 8 hr 1523 I

Sodium chloride 0.9% ABb MN 100 and 500 mg Visually compatible for 8 hr at 21°C under fluorescent light 1523 C

Sodium chloride 0.9% AB MN 0.1 to 0.75 g Visually compatible for 7 days at 21°C 1740 C

Sodium chloride 0.9% AB MN 1 to 3 g Precipitate forms immediately 1740 I

a Tested in both glass and PVC containers.

b Tested in glass containers.
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Additive Compatibility

Haloperidol lactate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Buprenorphine HCl with 
glycopyrrolate

RKC 84 mg  
25 mg

ON 104 mg NSa Visually compatible with less than 10% loss of 
any drug in 30 days at 4 and 25°C in the dark

2436 C

Glycopyrrolate with 
buprenorphine HCl

 
RKC

25 mg  
84 mg

ON 104 mg NSa Visually compatible with less than 10% loss of 
any drug in 30 days at 4 and 25°C in the dark

2436 C

Oxycodone HCl NAP 1 g JC 125 mg NS, W Visually compatible. Under 4% concentration 
change in 24 hr at 25°C

2600 C

Tramadol HCl AND 11.18 g EST 210 mg NSb Visually compatible for 7 days at 25°C 
protected from light

2701 C

Tramadol HCl AND 33.3 g EST 620 mg NSb Visually compatible for 7 days at 25°C 
protected from light

2701 C

a Tested in PVC containers.

b Tested in elastomeric pump reservoirs (Baxter).

Drugs in Syringe Compatibility

Haloperidol lactate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Benztropine mesylate MSD 2 mg MN 0.25, 0.5, 1 mg Visually compatible for 24 hr at 21°C 1781 C

Benztropine mesylate MSD 2 mg MN 2 mg Precipitate forms within 4 hr at 21°C 1781 I

Benztropine mesylate MSD 2 mg MN 3, 4, 5 mg Precipitate forms within 15 min at 21°C 1781 I

Benztropine mesylate MSD 1 mg MN 0.25 and 0.5 mg Visually compatible for 24 hr at 21°C 1781 C

Benztropine mesylate MSD 1 mg MN 1 to 5 mg Precipitate forms within 15 min at 21°C 1781 I

Benztropine mesylate MSD 0.5 mg MN 0.25 to 5 mg Precipitate forms within 15 min at 21°C 1781 I

Benztropine mesylate MSD 2 mg/2 mL MN 10 mg/2 mL White precipitate forms within 5 min 1784 I

Buprenorphine HCl with 
glycopyrrolate

RKC 4 mg  
1.2 mg

ON 5 mg Diluted to 48 mL with NS. Visually compat-
ible with less than 10% loss of any drug in 
30 days at 4 and 25°C in the dark

2436 C

Cyclizine lactate WEL 150 mg/3 mL SE 1.5 mg/0.3 mL Diluted with 17 mL of NS. Crystals of 
cyclizine form within 24 hr at 25°C

1761 I

Cyclizine lactate WEL 150 mg/3 mL SE 1.5 mg/0.3 mL Diluted with 17 mL of D5W or W. Visually 
compatible for 24 hr at 25°C

1761 C

Cyclizine lactate with 
diamorphine HCl

WEL  
BP

16 mg/mL  
11 mg/mL

JC 2.2 mg/mL Physically compatible with less than 10% 
loss of any drug in 7 days at 23°C

2071 C

Cyclizine lactate with 
diamorphine HCl

WEL  
BP

25 mg/mL  
16 mg/mL

JC 2.2 mg/mL Physically compatible with less than 10% 
loss of any drug in 7 days at 23°C

2071 C

Cyclizine lactate with 
diamorphine HCl

WEL  
BP

11 mg/mL  
40 mg/mL

JC 2.2 mg/mL Physically compatible with less than 10% 
loss of any drug in 7 days at 23°C

2071 C

Cyclizine lactate with 
diamorphine HCl

WEL  
BP

13 mg/mL  
42 mg/mL

JC 2.1 mg/mL Physically compatible with less than 10% 
loss of any drug in 7 days at 23°C

2071 C

Cyclizine lactate with 
diamorphine HCl

WEL  
BP

9 mg/mL  
55 mg/mL

JC 2.1 mg/mL Physically compatible with less than 10% 
loss of any drug in 7 days at 23°C

2071 C
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Cyclizine lactate with 
diamorphine HCl

WEL  
BP

13 mg/mL  
56 mg/mL

JC 2.1 mg/mL Physically compatible with less than 10% 
loss of any drug in 7 days at 23°C

2071 C

Diamorphine HCl MB 10, 25, 50 mg/1 mL SE 1.5 mg/1 mLa Physically compatible and diamorphine 
content retained for 24 hr at room tempera-
ture

1454 C

Diamorphine HCl EV 20 mg/1 mL SE 2 mg/1 mL Crystallization with 58% haloperidol loss in 
7 days at room temperature

1455 I

Diamorphine HCl EV 50 and 150 mg/1 mL SE 5 mg/1 mL Precipitates immediately 1455 I

Diamorphine HCl EV 100 mg/8 mL SE 2.5 mg/8 mL Physically compatible for 24 hr at room 
temperature and 7 days at 6°C

1456 C

Diamorphine HCl HC 20 to 100 mg/mL SE 0.75 mg/mL Visually compatible for 48 hr at 5 and 20°C 1672 C

Diamorphine HCl HC 2 mg/mL SE 0.75 mg/mL 5% diamorphine loss in 14.8 days at 20°C. 
Haloperidol stable for 45 days

1672 C

Diamorphine HCl HC 20 mg/mL SE 0.75 mg/mL 5% diamorphine loss in 20.7 days at 20°C. 
Haloperidol stable for 45 days

1672 C

Diamorphine HCl BP 20, 50, 100 mg/mL JC 2 and 3 mg/mL Physically compatible with less than 10% 
loss of either drug in 7 days at 23°C

2071 C

Diamorphine HCl BP 20 and 50 mg/mL JC 4 mg/mL Physically compatible with less than 10% 
loss of either drug in 7 days at 23°C

2071 C

Diamorphine HCl with 
cyclizine lactate

BP  
WEL

11 mg/mL  
16 mg/mL

JC 2.2 mg/mL Physically compatible with less than 10% 
loss of any drug in 7 days at 23°C

2071 C

Diamorphine HCl with 
cyclizine lactate

BP  
WEL

25 mg/mL  
16 mg/mL

JC 2.2 mg/mL Physically compatible with less than 10% 
loss of any drug in 7 days at 23°C

2071 C

Diamorphine HCl with 
cyclizine lactate

BP  
WEL

40 mg/mL  
11 mg/mL

JC 2.2 mg/mL Physically compatible with less than 10% 
loss of any drug in 7 days at 23°C

2071 C

Diamorphine HCl with 
cyclizine lactate

BP  
WEL

42 mg/mL  
13 mg/mL

JC 2.1 mg/mL Physically compatible with less than 10% 
loss of any drug in 7 days at 23°C

2071 C

Diamorphine HCl with 
cyclizine lactate

BP  
WEL

55 mg/mL  
9 mg/mL

JC 2.1 mg/mL Physically compatible with less than 10% 
loss of any drug in 7 days at 23°C

2071 C

Diamorphine HCl with 
cyclizine lactate

BP  
WEL

56 mg/mL  
13 mg/mL

JC 2.1 mg/mL Physically compatible with less than 10% 
loss of any drug in 7 days at 23°C

2071 C

Diphenhydramine HCl ES 100 mg/2 mL MN 10 mg/2 mL White precipitate forms within 5 min 1784 I

Diphenhydramine HCl ES 50 mg/1 mL MN 5 mg/1 mL White cloudy precipitate forms in 2 hr at 
room temperature

1886 I

Glycopyrrolate with 
buprenorphine HCl

 
RKC

1.2 mg  
4 mg

ON 5 mg Diluted to 48 mL with NS. Visually compat-
ible with less than 10% loss of any drug in 
30 days at 4 and 25°C in the dark

2436 C

Heparin sodium 2500 units/1 mL JN 5 mg/1 mL Turbidity or precipitate forms within 5 min 1053 I

Hydromorphone HCl KN 1a  and 10 mg/1 mL MN 1a , 2a , 5 mg/1 mL Visually compatible for 24 hr at 25°C under 
fluorescent light

1785 C

Hydromorphone HCl KN 10 and 15 mg/mL MN 2 mg/mL White precipitate of haloperidol forms 
immediately

668 I

Hydroxyzine HCl ES 100 mg/2 mL MN 10 mg/2 mL White precipitate forms within 5 min 1784 I

Ketorolac trometh-
amine

SY 30 mg/1 mL SO 5 mg/1 mL White crystalline precipitate forms imme-
diately

1786 I

Lorazepam WY 2 mg/1 mL MN 5 mg/1 mL Physically compatible and chemically stable 
for 16 hr at room temperature

1838 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Lorazepam WY 4 mg/1 mL MN 5 mg/1 mL Visually compatible with no loss of either 
drug in 24 hr at 4 and 25°C

260 C

Lorazepam WY 2 mg/1 mL MN 5 mg/1 mL Visually compatible for 4 hr at room 
temperature

260 C

Morphine sulfate 5 and 10 mg/1 mLc MN 5 mg/1 mL Cloudiness forms immediately, becoming 
a crystalline precipitate of haloperidol and 
parabens

1901 I

Morphine sulfate ME 20 mg/mLa MN 2 mg/mL White precipitate of haloperidol forms on 
mixing

668 I

Oxycodone HCl NAP 200 mg/20 mL JC 15 mg/3 mL Visually compatible. Under 4% concentra-
tion change in 24 hr at 25°C

2600 C

Scopolamine butylbro-
mide

BI 2.5, 5, 10 mg/mL 0.3125 mg/mL Physically compatible. Less than 10% loss of 
both drugs in 15 days at 4 and 25°C

2521 C

Scopolamine butylbro-
mide

BI 2.5, 5, 10 mg/mL 0.625 mg/mL Physically compatible. Less than 10% loss 
of both drugs in 7 days at 4 and 25°C. Over 
10% loss of scopolamine in 15 days at both 
temperatures

2521 C

Scopolamine butylbro-
mide

BI 2.5, 5, 10 mg/mL 1.25 mg/mL Physically incompatible. Haloperidol precipi-
tates in 15 days at 25°C and 7 days at 4°C

2521 I

Tramadol HCl GRU 8.33, 16.67, 33.33 mg/
mLd 

EST 0.208 mg/mLd Physically compatible with no loss of either 
drug in 15 days at 4 and 25°C protected 
from light

2672 C

a Diluted with sterile water for injection.

b Morphine sulfate powder dissolved in dextrose 5%.

c Morphine sulfate powder dissolved in water.

d Diluted with sodium chloride 0.9%.

Y-Site Injection Compatibility (1:1 Mixture)

Haloperidol lactate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Allopurinol sodium BW 3 mg/mLb MN 0.2 mg/mLb Immediate turbidity. Crystals in 1 hr 1686 I

Amifostine USB 10 mg/mLa MN 0.2 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Amsacrine NCI 1 mg/mLa MN 0.2 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

Aztreonam SQ 40 mg/mLa MN 0.2 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa MN 0.2 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetrasodium TMC 1 mg/mLb 0.2 mg/mLb Physically compatible for 4 hr 3243 C

Ceftaroline fosamil FOR 2.22 mg/mLa b f BED 0.2 mg/mLa b f Physically compatible for 4 hr at 23°C 2826 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa MN 0.2 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cladribine ORT 0.015b  and 0.5c  
mg/mL

MN 0.2 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Dexmedetomidine HCl AB 4 mcg/mLb MN 0.2 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Dobutamine HCl LI 4 mg/mLa MN 0.5a  and 5 mg/mL Visually compatible for 24 hr at 21°C 1523 C

Docetaxel RPR 0.9 mg/mLa MN 0.2 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Dopamine HCl DU 1.6 mg/mLa MN 0.5a  and 5 mg/mL Visually compatible for 24 hr at 21°C 1523 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa MN 0.2 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Etoposide phosphate BR 5 mg/mLa MN 0.2 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine MSD 0.267 mg/mLa MN 0.5a  and 5 mg/mL Visually compatible for 24 hr at 21°C 1523 C

Famotidine ME 2 mg/mLb 0.2 mg/mLa Visually compatible for 4 hr at 22°C 1936 C

Fenoldopam mesylate AB 80 mcg/mLb APP 0.2 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate JN 0.025 mg/mLa MN 0.2 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Filgrastim AMG 30 mcg/mLa MN 0.2 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fluconazole RR 2 mg/mL MN 5 mg/mL Precipitate forms 1407 I

Fludarabine phosphate BX 1 mg/mLa MN 0.2 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Foscarnet sodium AST 24 mg/mL LY 5 mg/mL Delayed formation of fine white precip-
itate

1335 I

Gallium nitrate FUJ 1 mg/mLb MN 5 mg/mL Immediate white cloudiness 1673 I

Gemcitabine HCl LI 10 mg/mLb MN 0.2 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa MN 0.2 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Heparin sodium OR 25,000 and 
50,000 units/250 
mLe l 

MN 5 mg/1 mLd White precipitate forms immediately 779 I

Hetastarch in lactated 
electrolyte

AB 6% MN 0.2 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydromorphone HCl AST 0.5 mg/mLa MN 0.2 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Lidocaine HCl AB 4 mg/mLa MN 0.5a  and 5 mg/mL Visually compatible for 24 hr at 21°C 1523 C

Linezolid PHU 2 mg/mL MN 0.2 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.33 mg/mLb JN 0.5 and 5 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Melphalan HCl BW 0.1 mg/mLb MN 0.2 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Methadone HCl LI 1 mg/mLa MN 0.2 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Midazolam HCl RC 5 mg/mL JN 0.5 and 5 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Morphine sulfate AST 1 mg/mLa MN 0.2 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Nitroglycerin DU 0.4 mg/mLa MN 0.5a  and 5 mg/mL Visually compatible for 24 hr at 21°C 1523 C

Norepinephrine bitar-
trate

WI 0.032 mg/mLa MN 0.5a  and 5 mg/mL Visually compatible for 24 hr at 21°C 1523 C

Ondansetron HCl GL 1 mg/mLb LY 0.2 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Oritavancin diphosphate TAR 0.8, 1.2, and 2 
mg/mLa 

BED 1 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Oxaliplatin SS 0.5 mg/mLa APP 0.2 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Paclitaxel NCI 1.2 mg/mLa 0.2 mg/mLa Physically compatible for 4 hr at 22°C 1528 C

Pemetrexed disodium LI 20 mg/mLb APP 0.2 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Phenylephrine HCl WB 0.02 mg/mLa MN 0.5a  and 5 mg/mL Visually compatible for 24 hr at 21°C 1523 C

Piperacillin sodium–
tazobactam sodium

LEh 40 mg/mLa j MN 0.2 mg/mLa White turbidity and particles form imme-
diately

1688 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Propofol ZENn 10 mg/mL MN 0.2 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Quinupristin– 
dalfopristin

PF 2 mg/mLa k 0.2 mg/mLa Physically compatible 3229 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

MN 0.2 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb LY 0.2 mg/mLb Small particles form in 4 hr 1436 I

Sodium nitroprusside AB 0.2 mg/mLa MN 5 mg/mL Immediate turbidity. Precipitate in 24 hr 
at 21°C in fluorescent light

1523 I

Sodium nitroprusside AB 0.2 mg/mLa MN 0.5 mg/mLa Visually compatible for 24 hr at 21°C 1523 C

Tacrolimus FUJ 1 mg/mLb SO 2.5 mg/mLa Visually compatible for 24 hr at 25°C 1630 C

Teniposide BR 0.1 mg/mLa MN 0.2 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Theophylline TR 1.6 mg/mLa MN 0.5a  and 5 mg/mL Visually compatible for 24 hr at 21°C 1523 C

Thiotepa IMMi 1 mg/mLb MN 0.2 mg/mLb Physically compatible for 4 hr at 23°C 1861 C

Tigecycline WY 1 mg/mLb 0.2 mg/mLb Physically compatible for 4 hr 2714 C

Tigecycline ACD, WY e m Stated to be compatible 2915, 
3459 

C

Tigecycline FRK m Stated to be incompatible 3460 I

TNA #218 to #226g MN 0.2 mg/mLa Damage to emulsion occurs immediately 
with free oil formation possible

2215 I

TPN #189g SE 10 mg/mL Visually compatible for 24 hr at 22°C 1767 C

TPN #212 to #215g MN 0.2 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Vinorelbine tartrate BW 1 mg/mLb MN 0.2 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

d Injected over one minute.

e Tested in both dextrose 5% and sodium chloride 0.9%.

f Tested in Ringer’s injection, lactated.

g Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

h Test performed using the formulation WITHOUT edetate disodium.

i Lyophilized formulation tested.

j Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

k Quinupristin and dalfopristin components combined.

l Run at 1000 units/hr.

m Salt not specified.

n Test performed using the formulation WITH edetate disodium.

Selected Revisions January 31, 2020. © Copyright, October 
1982. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Heparin Sodium
AHFS 20:12.04.16

Products
Heparin sodium is available from various manufacturers in 
concentrations ranging from 1000 to 20,000 units/mL, pack-
aged in sizes ranging from 0.5- to 1-mL ampuls, vials, or prefilled 
syringes to 30-mL multiple-dose vials. Benzyl alcohol or para-
bens also may be present as preservatives, and hydrochloric acid 
and/or sodium hydroxide may have been added to adjust pH. 
Sodium chloride may have been added to some products for 
isotonicity. In addition, dilute solutions of 10 and 100 units/mL 
in 1- to 5-mL disposable syringes and 1- to 30-mL vials are avail-
able for use in flushing heparin locks.4 

Heparin sodium also is available premixed in various concen-
trations in sodium chloride 0.45 and 0.9% and dextrose 5%.4 

pH
Heparin sodium injection and heparin lock flush solution are 
adjusted to pH 5 to 7.5 during manufacturing.1(3/09) 17 

Osmolality
The osmolality of heparin sodium (Elkins-Sinn) 1000 units/mL 
was determined to be 384 mOsm/kg by freezing-point depres-
sion and 283 mOsm/kg by vapor pressure.1071 

Commercially available heparin sodium infusion solutions in 
sodium chloride 0.9% and dextrose 5% have osmolalities of 322 
and 270 mOsm/kg, respectively.4 

Osmolarity
One heparin lock flush solution is reported to have an osmo-
larity of 392 mOsm/L.4 

Administration
Heparin sodium may be administered by deep subcutaneous 
injection, by intermittent intravenous injection either undiluted 
or diluted in 50 to 100 mL of dextrose 5% or sodium chloride 
0.9%, or by continuous intravenous infusion in a liter of compat-
ible solution, preferably using an electronic rate-control device. 
The container should be inverted at least 6 times after heparin 
sodium addition to prevent pooling of the heparin. Intramus-
cular injection should not be used because of pain and hema-
toma formation.4 

Care is required when adding heparin sodium to infusion solu-
tions, especially in flexible containers. When heparin sodium 
was added to a flexible polyvinyl chloride (PVC) container of 
sodium chloride 0.9% hanging in the use position, pooling of 
the heparin resulted; 97% of the heparin was delivered in the 
first 30% of the solution. Repeated inversion and agitation of 
the containers to effect thorough mixing eliminates this pooling 
(and the danger of overdosage), yielding an even distribution 
and a constant delivery concentration.85 

Stability
Heparin sodium solutions are colorless to slightly yellow.4 
Heparin sodium solution should not be used if it is discolored 
or contains a precipitate. Heparin sodium should be stored at 
controlled room temperature1(3/09) 4 and protected from freezing 
and temperatures exceeding 40°C.4 21 In a study of hospital- 
manufactured heparin sodium 1 unit/mL in sodium chlo-
ride 0.9%, full anticoagulant activity was retained for at least 
12 months after sterilization by autoclaving and subsequent 
storage at room temperature exposed to daylight.675 

pH Effects
A pH profile of heparin sodium 20,000 units/L in dextrose 5% 
over a pH range of 3.8 to 7.6 did not reveal a loss during the 
24-hour study.21 In another report, heparin sodium in sodium 
chloride 0.9% was tested at pH 3.2 (adjusted with hydrochloric 
acid) and 9.2 (adjusted with sodium hydroxide). No loss was 
noted in 24 hours.57 However, a pH profile of heparin sodium 
660 units/mL, when autoclaved for 10 minutes at 10 pounds/
inch2 at 115°C, showed loss of activity at pH values above 8.5 
and especially below 5.243 

Syringes
The stability of 50 mL of a 500-unit/mL heparin sodium solu-
tion in sodium chloride 0.9% packaged in 50-mL polypropylene 
syringes was studied. Storage both at room temperature and at 
0 to 4°C showed an overall trend to lower activity by about 8% 
after 3 weeks.

When glass containers were compared to plastic syringes, the 
glass containers consistently showed lower retained activity in 
as little as 2 hours after preparation. The possibility of adsorp-
tion to glass surfaces was noted676 but has not been demon-
strated.

Heparin sodium 1 unit/mL, prefilled into Injekt (Braun) 
all-plastic syringes having polyethylene barrels and polypro-
pylene plungers, showed no significant activity loss over 52 
weeks at 37°C due to decomposition or sorption. However, 
plastic syringes with rubber-tipped plungers, such as Plastipak 
(Becton Dickinson) and Perfusor (Braun), exhibited extra ultra-
violet peaks, presumably due to leaching of rubber compo-
nents.1491 

Heparin sodium (Leo) 300 units/mL in dextrose 5% or water 
for injection was drawn into 50-mL polypropylene syringes 
(Plastipak, Becton Dickinson) and stored for 8 hours at room 
temperature and 4°C. No loss in either solvent occurred.1799 

The stability of heparin sodium repackaged in 10-mL polypro-
pylene syringes for use in CADD-Micro syringe pumps was eval-
uated. 10 mL of heparin sodium 1000 units/mL (Elkins-Sinn) and 
40,000 units/mL (Schein) were packaged in the test syringes 

DOI: 10.37573/9781585286850.190
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and capped. Syringes were stored at a near-body temperature 
of 30°C for 30 days. Little or no loss of heparin sodium content 
occurred; actual activity in prolonging blood clotting was not 
evaluated.2275 

Sorption
Heparin sodium, BP, 2000 units/2 mL was stored for 18 hours 
at room temperature in plastic syringes: Brunswick (Sher-
wood Medical), Plastipak (Becton Dickinson), Steriseal (Needle 
Industries), and Sabre (Gillette U.K.). The first 3 syringes have  
polypropylene barrels; the Sabre has a combination poly-
propylene–polystyrene barrel. No significant loss of heparin 
occurred due to sorption.784 

Heparin sodium (Leo) 300 units/mL in dextrose 5% or water 
for injection was delivered at 4 mL/hr by syringe pump through 
PVC and polyethylene-lined PVC infusion tubing for 12 hours 
at room temperature. No loss occurred due to sorption to the 
polyethylene-lined tubing. However, losses of about 15 to 25% 

occurred with the PVC tubing and were especially high during 
the first 15 minutes of infusion.1799 

Filtration
Heparin sodium (Abbott) 10,000 units/L in dextrose 5% and 
sodium chloride 0.9% was filtered at 120 mL/hr for 6 hours 
through a 0.22-μm cellulose ester membrane filter (Ivex-2). No 
significant loss due to binding to the filter was noted.533 

Central Venous Catheter
Heparin sodium (Elkins-Sinn) 100 units/mL in dextrose 5% was 
found to be compatible with the ARROWg+ard Blue Plus (Arrow 
International) chlorhexidine-bearing triple-lumen central cath-
eter. Essentially complete delivery of the drug was found with 
little or no drug loss occurring. Furthermore, chlorhexidine 
delivered from the catheter remained at trace amounts with no 
substantial increase due to the delivery of the drug through the 
catheter.2335 

Compatibility Information
Solution Compatibility

Heparin sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Amino acids 4.25%, dextrose 
25%

MG RI 20,000 units No increase in particulate matter in 24 hr at 5°C 349 C

Dextrose 2.5% in half-strength 
Ringer’s injection

AB AB 1000 and 4000 units Physically compatible 3 C

Dextrose 5% in Ringer’s injection AB AB 1000 and 4000 units Physically compatible 3 C

Dextrose 5% in half-strength 
Ringer’s injection, lactated

AB AB 1000 and 4000 units Physically compatible 3 C

Dextrose 2.5% in Ringer’s  
injection, lactated

AB AB 1000 and 4000 units Physically compatible 3 C

Dextrose 5% in Ringer’s  
injection, lactated

AB AB 1000 and 4000 units Physically compatible 3 C

Dextrose 5% in Ringer’s  
injection, lactated

TRa UP 10,000 units Stable for 24 hr at 5°C 282 C

Dextrose 10% in Ringer’s  
injection, lactated

AB AB 1000 and 4000 units Physically compatible 3 C

Dextrose 2.5% in sodium  
chloride 0.45%

AB AB 1000 and 4000 units Physically compatible 3 C

Dextrose 2.5% in sodium  
chloride 0.45%

BA DB 1000 units Heparin activity retained for 12 months at 4°C 1914 C

Dextrose 2.5% in sodium  
chloride 0.9%

AB AB 1000 and 4000 units Physically compatible 3 C

Dextrose 5% in sodium chloride 
0.225%

AB AB 1000 and 4000 units Physically compatible 3 C

Dextrose 5% in sodium chloride 
0.45%

AB AB 1000 and 4000 units Physically compatible 3 C

Dextrose 5% in sodium chloride 
0.45%

TR AB 20,000 units No decrease in activity in 24 hr at room temperature 407 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium  
chloride 0.9%

AB AB 1000 and 4000 units Physically compatible 3 C

Dextrose 5% in sodium  
chloride 0.9%

12,000 units Physically compatible 74 C

Dextrose 5% in sodium  
chloride 0.9%

32,000 units Stable for 24 hr 57 C

Dextrose 5% in sodium  
chloride 0.9%

AB AB 20,000 units Stable for 24 hr 21 C

Dextrose 5% in sodium  
chloride 0.9%

AB 20,000 units Stable for 72 hr 46 C

Dextrose 5% in sodium  
chloride 0.9%

TRa UP 10,000 units Stable for 24 hr at 5°C 282 C

Dextrose 5% in sodium  
chloride 0.9%

BA 30,000 units 40% loss in 5 hr at 15, 25, and 35°C. Activity recov-
ered 5 to 7 hr later

674 I

Dextrose 10% in sodium  
chloride 0.9%

AB AB 1000 and 4000 units Physically compatible 3 C

Dextrose 2.5% AB AB 1000 and 4000 units Physically compatible 3 C

Dextrose 5% 12,000 units Physically compatible 74 C

Dextrose 5% AB AB 1000 and 4000 units Physically compatible 3 C

Dextrose 5% BP 40,000 units Stable for 24 hr at 23°C 252 C

Dextrose 5% 32,000 units Stable for 24 hr 57 C

Dextrose 5% AB AB 20,000 units Stable for 24 hr 21 C

Dextrose 5% AB 20,000 units Stable for 72 hr 46 C

Dextrose 5% TRb OR 20,000 and 40,000 units Stable for 48 hr at 27°C 254 C

Dextrose 5% TRa UP 10,000 units Stable for 24 hr at 5°C 282 C

Dextrose 5% TR AS 20,000 units No decrease in activity in 24 hr at room temperature 407 C

Dextrose 5% OR 20,000 units 50% loss within 1 hr at 23°C 113 I

Dextrose 5% MG UP 10,000 units 30 to 50% activity loss in 6 hr at room temperature. 
Partial rebound in 24 hr

406 I

Dextrose 5% BA 30,000 units 65% loss in 5 hr at 15, 25, and 35°C. Activity recov-
ered in 24 to 48 hr

674 I

Dextrose 5% AH 35,000 units Apparent temporary 50% loss of heparin activity in  
4 hr with recovery in 6 hr at 25°C. Heparin activity 
then maintained for 14 days at 4°C

900 ?

Dextrose 5% BA DB 1000 units Heparin activity retained for 7 days at 22°C 1914 C

Dextrose 5% BA DB 10,000 units Heparin activity retained for 12 months at 22°C 1914 C

Dextrose 5% BAb BRN 7000 units Visually compatible with about 5% loss in 24 hr at 
22°C but little or no loss at 4°C

2289 C

Dextrose 5% BRNd BRN 7000 units Visually compatible with little or no loss in 24 hr at 4 
and 22°C

2289 C

Dextrose 10% AB AB 1000 and 4000 units Physically compatible 3 C

Dextrose 10% MG UP 10,000 units 40% activity loss in 6 hr at room temperature. Partial 
rebound at 24 hr

406 I

Solution Compatibility (Cont.)
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 25% LY 5000 units About 6% heparin activity loss in 21 days and 11% 
loss in 28 days at 4°C

2025 C

Ionosol B in dextrose 5% AB AB 1000 and 4000 units Physically compatible 3 C

Ionosol MB in dextrose 5% AB AB 1000 and 4000 units Physically compatible 3 C

Normosol R AB AB 20,000 units Stable for 24 hr 21 C

Ringer’s injection AB AB 1000 and 4000 units Physically compatible 3 C

Ringer’s injection, lactated AB AB 1000 and 4000 units Physically compatible 3 C

Ringer’s injection, lactated 12,000 units Physically compatible 74 C

Ringer’s injection, lactated TRa UP 10,000 units Stable for 24 hr at 5°C 282 C

Ringer’s injection, lactated OR 20,000 units 40% loss within 1 hr at 23°C 113 I

Ringer’s injection, lactated MG UP 10,000 units 50 to 60% activity loss in 6 hr at room temperature. 
Partial rebound at 24 hr

406 I

Ringer’s injection, lactated AH 35,000 units Apparent temporary 50% loss of heparin activity in 
4 hr with recovery in 6 hr at 25°C. Heparin activity 
gradually lost over 14 days

900 ?

Sodium chloride 0.45% AB AB 1000 and 4000 units Physically compatible 3 C

Sodium chloride 0.9% 12,000 units Physically compatible 74 C

Sodium chloride 0.9% AB AB 1000 and 4000 units Physically compatible 3 C

Sodium chloride 0.9% 32,000 units Stable for 24 hr 57 C

Sodium chloride 0.9% AB AB 20,000 units Stable for 24 hr 21 C

Sodium chloride 0.9% AB 20,000 units Stable for 72 hr 46 C

Sodium chloride 0.9% TRa UP 10,000 units Stable for 24 hr at 5°C 282 C

Sodium chloride 0.9% TRb OR 20,000 and 40,000 units Stable for 48 hr at 27°C 254 C

Sodium chloride 0.9% AH 35,000 units Heparin activity stable for 24 hr at 25°C followed by 
14 days at 4°C

900 C

Sodium chloride 0.9% MG UP 10,000 units 30 to 50% activity loss in 6 hr at room temperature. 
Partial rebound at 24 hr

406 I

Sodium chloride 0.9% BA DB 1000 units Heparin activity retained for 12 months at 22°C 1914 C

Sodium chloride 0.9% BA DB 10,000 units Heparin activity retained for 12 months at 4 and 22°C 1914 C

Sodium chloride 0.9% LY 5000 units Heparin activity retained for 28 days at 4°C 2025 C

Sodium chloride 0.9% BAb BRN 7000 units Visually compatible with about 5% loss in 24 hr at 
22°C but little or no loss at 4°C

2289 C

Sodium chloride 0.9% BRNd BRN 7000 units Visually compatible with little or no loss in 24 hr at 4 
and 22°C

2289 C

Sodium lactate 1⁄6 M OR 20,000 units 50% loss within 1 hr at 23°C 113 I

TPN #48 to #51c AH 35,000 units Heparin activity retained for 24 hr at 25°C but signifi-
cantly decreased after 24 hr

900 C

TPN #205c LY 3000 to 20,000 units Heparin activity retained for 28 days at 4°C 2025 C

a Tested in both glass and PVC containers.

b Tested in PVC containers.

c Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

d Tested in polyethylene and glass containers.

Solution Compatibility (Cont.)
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Additive Compatibility

Heparin sodium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Alteplase GEN 0.5 g ES 40,000 units NS Heparin interacts with alteplase. Opal-
escence forms within 5 min with peak 
intensity at 4 hr at 25°C. Alteplase clot-
lysis activity reduced slightly

1856 I

Amikacin sulfate BR 5 g AB 30,000 units D5LR, D5R, 
D5S, D5W, 
D10W, LR, NS, 
R, SL

Precipitates immediately 294 I

Aminophylline 250 mg 12,000 units D5W Physically compatible 74 C

Aminophylline SE 1 g UP 4000 units D5W Physically compatible 15 C

Amphotericin B SQ 100 mg AB 4000 units D Physically compatible 21 C

Amphotericin B SQ 100 mg UP 4000 units D5W Physically compatible 15 C

Amphotericin B SQ 70 and 140 mg 2000 units D5W Bioactivity not affected over 24 hr at 
25°C

335 C

Ampicillin sodium 2 g 32,000 units NS Physically compatible and heparin 
activity retained for 24 hr

57 C

Ampicillin sodium BE 10 g OR 20,000 units NS Both stable for 24 hr at 25°C 113 C

Ampicillin sodium BR 1 g 12,000 units D10W, LR, NS Ampicillin stable for 24 hr at 4°C 87 C

Ampicillin sodium BR 1 g 12,000 units D5S 15% ampicillin decomposition in 24 hr 
at 4°C

87 I

Ampicillin sodium BR 1 g 12,000 units D5S, D10W, 
LR

20 to 25% ampicillin decomposition in 
24 hr at 25°C

87 I

Antithymocyte glob-
ulin (rabbit)d 

SGS 200 and 300 
mg

ES 2000 units D5W Immediate haze and precipitation 2488 I

Antithymocyte glob-
ulin (rabbit)d 

SGS 200 and 300 
mg

ES 2000 units NS Physically compatible for 24 hr at 23°C 2488 C

Ascorbic acid UP 500 mg UP 4000 units D5W Physically compatible 15 C

Atracurium besylate BW 500 mg 40,000 units D5W Particles form at 5 and 30°C 1694 I

Bleomycin sulfate BR 20 and 30 units RI 10,000 to 
200,000 units

NS Physically compatible and bleomycin 
activity retained for 1 week at 4°C. 
Heparin not tested

763 C

Calcium gluconate 1 g 12,000 units D5W Physically compatible 74 C

Calcium gluconate UP 1 g UP 4000 units D5W Physically compatible 15 C

Calcium gluconate UP 1 g AB 20,000 units Physically compatible 21 C

Cefepime HCl BR 4 g MG 10,000 and 
50,000 units

D5W, NS Visually compatible with 4% cefepime 
loss in 24 hr at room temperature and 
3% in 7 days at 5°C. No heparin loss

1681 C

Ceftazidime 4 g 10,000 and 
50,000 units

D5W, NS Ceftazidime stable for 24 hr at room 
temperature and 7 days refrigerated

4 C

Chloramphenicol 
sodium succinate

PD 500 mg 12,000 units D5W Physically compatible 74 C

Chloramphenicol 
sodium succinate

PD 10 g UP 4000 units D5W Physically compatible 15 C



aSHp inJeCTaBLe druG inFormaTion Heparin Sodium 803

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Chloramphenicol 
sodium succinate

PD 1 g AB 20,000 units Physically compatible 6, 21 C

Ciprofloxacin BAY 2 g CP 10,000, 
100,000, 1 
million units

NS White precipitate forms immediately 1934 I

Ciprofloxacin MI 2 g 4100 units NS Physically incompatible 888 I

Ciprofloxacin MI 2 g 8300 units NS Physically incompatible 888 I

Clindamycin phos-
phate

UP 9 g 100,000 units D5W Clindamycin stable for 24 hr 101 C

Cloxacillin sodium 2 g 32,000 units NS Physically compatible and heparin 
stable for 24 hr

57 C

Colistimethate 
sodium

WC 500 mg AB 20,000 units D Physically compatible 21 C

Colistimethate 
sodium

WC 500 mg UP 4000 units D5W Physically compatible 15 C

Cytarabine UP 500 mg 10,000 units NS Haze formation 174 I

Cytarabine UP 100 mg 20,000 units D5W Haze formation 174 I

Daunorubicin HCl FA 200 mg UP 4000 units D5W Physically incompatible 15 I

Dimenhydrinate SE 50 mg 12,000 units D5W Physically compatible 74 C

Dimenhydrinate SE 500 mg UP 4000 units D5W Physically compatible 15 C

Dimenhydrinate SE 50 mg AB 20,000 units D Physically compatible 21 C

Dobutamine HCl LI 1 g ES 40,000 units D5W, NS Physically compatible with no color 
change in 24 hr at 25°C

789 C

Dobutamine HCl LI 1 g LY 50,000 units D5W, NS Physically compatible for 24 hr at 21°C 812 C

Dobutamine HCl LI 1 g ES 5 million units D5W, NS Pink discoloration within 6 hr at 21°C 812 I

Dobutamine HCl LI 1 g ES 50,000 units D5W Precipitate forms within 3 min 841 I

Dobutamine HCl LI 1.5 g LY 50,000 units D5W, NS Obvious precipitation 1318 I

Dobutamine HCl LI 900 mg LY 50,000 units D5W, W Physically compatible for 4 hr, but heat 
of reaction detected by microcalorim-
etry

1318 I

Dobutamine HCl LI 900 mg LY 50,000 units NS Physically compatible for 4 hr with no 
heat of reaction detected by microcal-
orimetry

1318 C

Dopamine HCl AS 800 mg AB 200,000 units D5W No dopamine or heparin loss in 24 hr 
at 25°C

312 C

Enalaprilat MSD 12 mg ES 50,000 units D5Wa Visually compatible. Little enalaprilat 
loss in 24 hr at room temperature 
under fluorescent light. Heparin not 
tested

1572 C

Epirubicin HCl PHU Potential precipitation 3377 I

Eptifibatide ME 750 mg 24,000 units Physically compatible and chemically 
stable for up to 24 hr at 25°C

3049 C

Erythromycin lactobi-
onate

AB 1 g AB 1500 units Precipitate forms within 1 hr 20 I

Erythromycin lactobi-
onate

AB 5 g UP 4000 units D5W Physically incompatible 15 I

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Erythromycin lactobi-
onate

AB 1.5 g OR 20,000 units D5W, NS Precipitate forms 113 I

Erythromycin lactobi-
onate

AB 1 g AB 20,000 units Precipitate forms within 1 hr 21 I

Esmolol HCl DU 6 g LY 50,000 units D5W Physically compatible with no esmolol 
loss in 24 hr at room temperature 
under fluorescent light. Heparin not 
tested

1358 C

Floxacillin sodium BE 20 g WED 20,000 units NS Physically compatible for 24 hr at 15 
and 30°C. Haze forms in 48 hr at 30°C. 
No change at 15°C

1479 C

Fluconazole PF 1 g BA 50,000 units D5W Fluconazole stable for 24 hr at 25°C in 
fluorescent light. Heparin not tested

1676 C

Flumazenil RC 20 mg ES 50,000 units D5Wa Visually compatible. 4% flumazenil loss 
in 24 hr at 23°C in fluorescent light. 
Heparin not tested

1710 C

Furosemide HO 1 g WED 20,000 units NS Physically compatible for 72 hr at 15 
and 30°C

1479 C

Gentamicin sulfate 320 mg BP 20,000 units D5W, NS Precipitates immediately 26 I

Gentamicin sulfate SC 1 g OR 20,000 units D5W, NS Opalescence 113 I

Gentamicin sulfate ME 88 mg BRN 1000 to 6000 
units

D10W, NS Activity of both drugs greatly reduced 1570 I

Hydrocortisone 
sodium succinate

800 mg 32,000 units NS Physically compatible and heparin 
activity retained for 24 hr

57 C

Hydrocortisone 
sodium succinate

UP 500 mg UP 4000 units D5W Physically incompatible 15 I

Hydrocortisone 
sodium succinate

UP 100 mg 12,000 units D5W Precipitates immediately 74 I

Hydromorphone HCl KN 20 g OR 1000 units D5Wa Visually compatible with no loss of 
hydromorphone in 18 days at 4 and 
23°C. Heparin not tested

2410 C

Hydromorphone HCl KN 5 g OR 500 units D5Wa Visually compatible with no loss of 
hydromorphone in 18 days at 4 and 
23°C. Heparin not tested

2410 C

Hydromorphone HCl KN 5 g OR 8000 units D5Wa Visually compatible with no loss of 
hydromorphone in 18 days at 4 and 
23°C. Heparin not tested

2410 C

Immune globulin 
human

GRIf Stated to be incompatible 3060 I

Immune globulin 
human

GRIg Stated to be incompatible 3062 I

Isoproterenol HCl 2 mg 32,000 units NS Physically compatible and heparin 
activity retained for 24 hr

57 C

Isoproterenol HCl WI 4 mg AB 20,000 units Physically compatible 59 C

Lidocaine HCl 4 g 32,000 units NS Physically compatible and heparin 
activity retained for 24 hr

57 C

Lidocaine HCl AST 2 g AB 20,000 units Physically compatible 24 C

Lincomycin HCl UP 600 mg AB 20,000 units Physically compatible 21 C

Additive Compatibility (Cont.)



aSHp inJeCTaBLe druG inFormaTion Heparin Sodium 805

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Magnesium sulfate 130 mEq 50,000 units NSb Visually compatible with heparin 
activity retained for 14 days at 24°C 
under fluorescent light

1908 C

Meropenem ZEN 1 and 20 g ES 20,000 units NS Visually compatible for 4 hr at room 
temperature

1994 C

Methyldopate HCl MSD 1 g AB 20,000 units D5W, D10W, 
D2.5½S, 
D2.5S, D5¼S, 
D5½S, D5S, 
D10S, NS, ½S

Physically compatible 23 C

Methylprednisolone 
sodium succinate

UP 40 mg 10,000 units D5S Clear solution for 24 hr 329 C

Methylprednisolone 
sodium succinate

UP 125 mg 5000 units D5S, D5W, 
LR, R

Clear solution for 24 hr 329 C

Methylprednisolone 
sodium succinate

UP 25 g 40,000 units NS Clear solution for 24 hr 329 C

Mitomycin BR 167 mg ES 33,300 units NSb Visually compatible. 10% mitomycin 
calculated loss in 21 hr and no decrease 
in heparin bioactivity at 25°C

1866 I

Mitomycin BR 167 mg ES 33,300 units NSa Visually compatible. 10% mitomycin 
calculated loss in 25 hr and no decrease 
in heparin bioactivity at 25°C

1866 C

Mitomycin BR 500 mg ES 33,300 units NSb Visually compatible. 10% mitomycin 
calculated loss in 42 hr and no decrease 
in heparin bioactivity at 25°C

1866 C

Mitomycin BR 500 mg ES 33,300 units NSa Visually compatible. 10% mitomycin 
calculated loss in 61 hr and no decrease 
in heparin bioactivity at 25°C

1866 C

Nafcillin sodium WY 500 mg AB, WY 20,000 units Physically compatible 27 C

Nafcillin sodium WY 500 mg AB 20,000 units Physically compatible 21 C

Norepinephrine bitar-
trate

WI 8 mg 12,000 units D5W Physically compatible 74 C

Norepinephrine bitar-
trate

WI 8 mg AB 20,000 units D5W, D10W, 
D2.5½S, 
D2.5S, D5¼S, 
D5½S, D5S, 
D10S, NS, ½S

Physically compatible 77 C

Octreotide acetate SZ 1.5 mg ES 1000 units TPN #120c Little octreotide loss over 48 hr at room 
temperature in ambient light

1373 C

Penicillin G potassium 1 million units 12,000 units D5W Physically compatible 74 C

Penicillin G potassium SQ 1 million units AB 20,000 units D5W Penicillin stable for 24 hr at 25°C 47 C

Penicillin G potassium SQ 20 million units UP 4000 units D5W Physically incompatible 15 I

Penicillin G sodium BE 20 million units OR 20,000 units NS Both stable for 24 hr at 25°C 113 C

Penicillin G sodium UP 20 million units UP 4000 units D5W Physically incompatible 15 I

Polymyxin B sulfate BP 20 mg BP 20,000 units D5W Precipitates immediately 26 I

Polymyxin B sulfate BP 20 mg BP 20,000 units NS Haze develops over 3 hr 26 I

Potassium chloride 3 g 12,000 units D5W Physically compatible 74 C

Potassium chloride AB 40 mEq AB 20,000 units Physically compatible 21 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Potassium chloride 80 mEq 32,000 units NS Physically compatible and heparin 
activity retained for 24 hr

57 C

Promethazine HCl WY 250 mg UP 4000 units D5W Physically incompatible 15 I

Ranitidine HCl GL 2 g ES 10,000 and 
40,000 units

D5W, NSa Physically compatible. 2% ranitidine 
loss in 48 hr at room temperature in 
light. Heparin not tested

1361 C

Ranitidine HCl GL 50 mg ES 10,000 and 
40,000 units

NSa Physically compatible. No ranitidine 
loss in 48 hr at room temperature in 
light. Heparin not tested

1361 C

Ranitidine HCl GL 50 mg ES 10,000 and 
40,000 units

D5Wa Physically compatible. 7% ranitidine 
loss in 24 hr and 12% loss in 48 hr at 
room temperature in light. Heparin 
not tested

1361 C

Sodium bicarbonate AB 2.4 mEqe AB 20,000 units D5W Physically compatible for 24 hr 772 C

Streptomycin sulfate 1 g AB 20,000 units Precipitate forms within 1 hr 21 I

Streptomycin sulfate BP 4 g BP 20,000 units D5W, NS Precipitates immediately 26 I

Teicoplanin HO 2 g CPP 20,000 and 
40,000 units

D5W, NS Visually compatible. No loss of teico-
planin and heparin in 24 hr at 25°C

2165 C

Vancomycin HCl LI 1 g 12,000 units D5W Precipitates immediately 74 I

Vancomycin HCl LE 400 mg IX 1000 units TPN #95c Physically compatible and vancomycin 
stable for 8 days at room temperature 
and under refrigeration

1321 C

Vancomycin HCl LI 25 mg ES 100,000 units NS Physically compatible. Under 10% 
vancomycin loss and no heparin loss in 
30 days at 28°C and 63 days at 4°C

2542 C

Verapamil HCl KN 80 mg ES 20,000 units D5W, NS Physically compatible for 24 hr 764 C

a Tested in PVC containers.

b Tested in glass containers.

c Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

d Hydrocortisone sodium succinate (Pharmacia Upjohn) 50 mg/L was also present.

e One vial of Neut added to a liter of admixture.

f Test performed using the Gammaked (Grifols) formulation.

g Test performed using the Gamunex-C (Grifols) formulation.

Drugs in Syringe Compatibility

Heparin sodium

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Amikacin sulfate 100 mg 2500 units/1 mL Turbidity or precipitate forms within 5 min 1053 I

Aminophylline 240 mg/10 mL 2500 units/1 mL Physically compatible for at least 5 min 1053 C

Amiodarone HCl LZ 150 mg/3 mL 2500 units/1 mL Turbidity or precipitate forms within 5 min 1053 I

Amphotericin B 50 mg 2500 units/1 mL Physically compatible for at least 5 min 1053 C

Ampicillin sodium 2 g 2500 units/1 mL Physically compatible for at least 5 min 1053 C

Atropine sulfate 0.5 mg/1 mL 2500 units/1 mL Physically compatible for at least 5 min 1053 C

Additive Compatibility (Cont.)



aSHp inJeCTaBLe druG inFormaTion Heparin Sodium 807

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Bleomycin sulfate 1.5 units/0.5 mL 500 units/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Buprenorphine HCl BM 300 mg/1 mL 2500 units/1 mL Visually compatible for at least 5 min 1053 C

Caffeine citrate 20 mg/1 mL AB 10 units/1 mL Visually compatible for 4 hr at 25°C 2440 C

Cefazolin sodium 2 g 2500 units/1 mL Physically compatible for at least 5 min 1053 C

Cefotaxime sodium HO 2 g 2500 units/1 mL Physically compatible for at least 5 min 1053 C

Cefotaxime sodium WW 10 mg/mL HOS 5000 units/mL Physically compatible. No cefotaxime loss in 3 
days at 4°C. Losses of 7 and 14% in 1 and 2 days 
at 27°C

2820 C

Cefoxitin sodium MSD 2 g 2500 units/1 mL Physically compatible for at least 5 min 1053 C

Chloramphenicol 
sodium succinate

PD 1 g AB 20,000 units/1 mL Physically compatible for at least 30 min 21 C

Chloramphenicol 
sodium succinate

1 g 2500 units/1 mL Physically compatible for at least 5 min 1053 C

Chlorpromazine HCl 50 mg/2 mL 2500 units/1 mL Turbidity or precipitate forms within 5 min 1053 I

Cisplatin 0.5 mg/0.5 mL 500 units/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Clindamycin phosphate UP 300 mg 2500 units/1 mL Physically compatible for at least 5 min 1053 C

Clonazepam RC 1 mg/2 mL 2500 units/1 mL Visually compatible for at least 5 min 1053 C

Clonidine HCl BI 0.15 mg/1 mL 2500 units/1 mL Visually compatible for at least 5 min 1053 C

Cyclophosphamide 10 mg/0.5 mL 500 units/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Diazepam 10 mg/2 mL 2500 units/1 mL Turbidity or precipitate forms within 5 min 1053 I

Digoxin 0.25 mg/1 mL 2500 units/1 mL Physically compatible for at least 5 min 1053 C

Dimenhydrinate 65 mg/10 mL 2500 units/1 mL Physically compatible for at least 5 min 1053 C

Dimenhydrinate 10 mg/1 mL 25,000 units/1 mL Precipitate forms 2569 I

Dobutamine HCl LI 250 mg/10 mL 2500 units/1 mL Physically compatible for at least 5 min 1053 C

Dopamine HCl 50 mg/5 mL 2500 units/1 mL Physically compatible for at least 5 min 1053 C

Doxorubicin HCl 1 mg/0.5 mL 500 units/0.5 mL Precipitates immediately 980 I

Droperidol 1.25 mg/0.5 mL 500 units/0.5 mL Precipitates immediately 980 I

Droperidol JN 5 mg/2 mL 2500 units/1 mL Turbidity or precipitate forms within 5 min 1053 I

Epinephrine HCl 1 mg/1 mL 2500 units/1 mL Physically compatible for at least 5 min 1053 C

Erythromycin lactobi-
onate

AB 1 g AB 20,000 units/1 mL Physically incompatible 21 I

Etomidate JN 20 mg/10 mL 2500 units/1 mL Visually compatible for at least 5 min 1053 C

Fentanyl citrate JN 0.1 mg/2 mL 2500 units/1 mL Physically compatible for at least 5 min 1053 C

Floxacillin sodium BE 1 g 2500 units/1 mL Visually compatible for at least 5 min 1053 C

Fluorouracil 25 mg/0.5 mL 500 units/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Fluorouracil DB 500 mg/20 mL LEO 20,000 units/0.8 mL Visually compatible with no loss of either drug in 
7 days at 25°C and 14 days at 4°C in the dark

2415 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Furosemide 5 mg/0.5 mL 500 units/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Furosemide 20 mg/2 mL 2500 units/1 mL Physically compatible for at least 5 min 1053 C

Gentamicin sulfate 40 mg 2500 units/1 mL Turbidity or precipitate forms within 5 min 1053 I

Haloperidol lactate JN 5 mg/1 mL 2500 units/1 mL Turbidity or precipitate forms within 5 min 1053 I

Hydromorphone HCl KN 50 mg/1 mL OR 10 units/1 mL White cloudy precipitate 2410 I

Hydromorphone HCl KN 50 mg/1 mL LEO 100 units/1 mL White cloudy precipitate 2410 I

Hydromorphone HCl KN 50 mg/1 mL OR 25,000 units/1 mL White cloudy precipitate 2410 I

Iohexol WI 64.7%, 5 mL OR 5000 units/0.5 mL Physically compatible for at least 2 hr 1438 C

Iopamidol SQ 61%, 5 mL OR 5000 units/0.5 mL Physically compatible for at least 2 hr 1438 C

Iothalamate meglumine MA 60%, 5 mL OR 5000 units/0.5 mL Physically compatible for at least 2 hr 1438 C

Ioxaglate meglumine–
ioxaglate sodium

MA 5 mL OR 5000 units/0.5 mL Physically compatible for at least 2 hr 1438 C

Leucovorin calcium 5 mg/0.5 mL 500 units/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Lidocaine HCl AST 100 mg/5 mL 2500 units/1 mL Physically compatible for at least 5 min 1053 C

Lincomycin HCl UP 600 mg/2 mL AB 20,000 units/1 mL Physically compatible for at least 30 min 21 C

Meperidine HCl HO 100 mg/2 mL 2500 units/1 mL Turbidity or precipitate forms within 5 min 1053 I

Methotrexate sodium 12.5 mg/0.5 mL 500 units/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Methotrimeprazine HCl 25 mg/1 mL 2500 units/1 mL Turbidity or precipitate forms within 5 min 1053 I

Metoclopramide HCl 2.5 mg/0.5 mL 500 units/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Metoclopramide HCl 10 mg/2 mL 2500 units/1 mL Physically compatible for at least 5 min 1053 C

Metoclopramide HCl RB 10 mg/2 mL ES 2000 units/2 mL Physically compatible for 48 hr at 25°C 1167 C

Metoclopramide HCl RB 10 mg/2 mL ES 4000 units/4 mL Physically compatible for 48 hr at 25°C 1167 C

Metoclopramide HCl RB 160 mg/32 mL ES 16,000 units/16 mL Physically compatible for 48 hr at 25°C 1167 C

Mexiletine HCl BI 250 mg/10 mL 2500 units/1 mL Turbidity or precipitate forms within 5 min 1053 I

Midazolam HCl RC 15 mg/3 mL 2500 units/1 mL Turbidity or precipitate forms within 5 min 1053 I

Mitomycin 0.25 mg/0.5 mL 500 units/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Morphine sulfate 1, 2, 5, 10 mg WY 100 and 200 units Brought to 5 mL with NS. Physically compatible 
with no morphine loss in 24 hr at 23°C

985 C

Morphine sulfate 1, 2, 5 mg WY 100 and 200 units Brought to 5 mL with W. Physically compatible 
with no morphine loss in 24 hr at 23°C

985 C

Morphine sulfate 10 mg WY 100 and 200 units Brought to 5 mL with W. Immediate haze with 
precipitate and 5 to 7% morphine loss

985 I

Nafcillin sodium WY 500 mg AB 20,000 units/1 mL Physically compatible for at least 30 min 21 C

Naloxone HCl DU 0.4 mg/1 mL 2500 units/1 mL Physically compatible for at least 5 min 1053 C

Neostigmine methyl-
sulfate

RC 0.5 mg/1 mL 2500 units/1 mL Physically compatible for at least 5 min 1053 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Nitroglycerin 25 mg/25 mL 2500 units/1 mL Physically compatible for at least 5 min 1053 C

Pancuronium bromide 4 mg/2 mL 2500 units/1 mL Physically compatible for at least 5 min 1053 C

Pantoprazole sodium c 4 mg/1 mL 25,000 units/1 mL Precipitates within 1 hr 2574 I

Pentazocine lactate WI 30 mg/1 mL 2500 units/1 mL Turbidity or precipitate forms within 5 min 1053 I

Phenobarbital sodium 200 mg/1 mL 2500 units/1 mL Physically compatible for at least 5 min 1053 C

Promethazine HCl 50 mg/2 mL 2500 units/1 mL Turbidity or precipitate forms within 5 min 1053 I

Ranitidine HCl GL 50 mg/5 mL 2500 units/1 mL Visually compatible for at least 5 min 1053 C

Sodium nitroprusside 60 mg/5 mL 2500 units/1 mL Physically compatible for at least 5 min 1053 C

Streptomycin sulfate 1 g AB 20,000 units/1 mL Physically incompatible 21 I

Succinylcholine chloride 100 mg/5 mL 2500 units/1 mL Physically compatible for at least 5 min 1053 C

Tobramycin sulfate 80 mg/2 mL 10 units/1 mL Turbidity or fine white precipitate due to forma-
tion of an insoluble salt

845 I

Tobramycin sulfate LI 40 mg 2500 units/1 mL Turbidity or precipitate forms within 5 min 1053 I

Tramadol HCl GRU 100 mg/2 mL 2500 units/1 mL Visually compatible for at least 5 min 1053 C

Trimethoprim–sulfame-
thoxazole

80 mg/5 mLb 2500 units/1 mL Physically compatible for at least 5 min 1053 C

Vancomycin HCl LI 500 mg 2500 units/1 mL Turbidity or precipitate forms within 5 min 1053 I

Verapamil HCl KN 5 mg/2 mL 2500 units/1 mL Physically compatible for at least 5 min 1053 C

Vinblastine sulfate 0.5 mg/0.5 mL 500 units/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Vinblastine sulfate LI 1 mg/1 mL 200 units/1 mLa Turbidity appears in 2 to 3 min 767 I

Vincristine sulfate 0.5 mg/0.5 mL 500 units/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

a Tested in bacteriostatic sodium chloride 0.9%.

b Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

c Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Heparin sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL HOS 100 units/mL Physically compatible with less than 10% acetaminophen 
loss over 4 hr at room temperature

2841, 
2844 

C

Acyclovir sodium BW 5 mg/mLa ES 50 units/mLa Physically compatible for 4 hr at 25°C 1157 C

Acyclovir sodium BV 5 mg/mLb BD 100 units/mL Physically compatible 2794 C

Aldesleukin CHI 33,800 I.U./mLa BA 100 units/mL Visually compatible with little or no loss of aldesleukin 
activity

1857 C

Aldesleukin CHIr a Visually compatible but aldesleukin activity was variable 
depending on rate of delivery. Heparin not tested

1890 ?

Allopurinol sodium BW 3 mg/mLb ES 100 units/mLb Physically compatible for 4 hr at 22°C 1686 C

Alteplase GEN 1 mg/mL ES 100 units/mLa Haze noted in 24 hr 1340 I

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amifostine USB 10 mg/mLa ES 100 units/mLa Physically compatible for 4 hr at 23°C 1845 C

Aminophylline SE 25 mg/mL RI 1000 units/Lc Physically compatible for 4 hr at room temperature 322 C

Amiodarone HCl 300 units/mLb White precipitate forms upon sequential administration 791 I

Amphotericin B SQ 0.1 mg/mLa SO 100 units/mLb Turbidity forms in 45 min 1435 I

Ampicillin sodium BR 25, 50, 100, 125 
mg/mL

RI 1000 units/Lc Physically compatible for 4 hr at room temperature 322 C

Ampicillin sodium WY 20 mg/mLb TR 50 units/mL Visually compatible for 4 hr at 25°C 1793 C

Ampicillin sodium NOP 10 mg/mLb LEO 10 and 5000 
units/mLb 

Physically compatible with little change in heparin activity 
in 14 days at 4 and 37°C. Antibiotic not tested

2684 C

Ampicillin sodium–
sulbactam sodium

PF 20 mg/mLb u TR 50 units/mL Visually compatible for 4 hr at 25°C 1793 C

Amsacrine NCI 1 mg/mLa SO 40 units/mLa Orange precipitate forms immediately 1381 I

Anidulafungin VIC 0.5 mg/mLa AB 100 units/mL Physically compatible for 4 hr at 23°C 2617 C

Antithymocyte globulin 
(rabbit)

SGS 0.2 mg/mLa ES 2 units/mLa Haze and precipitate form immediately 2488 I

Antithymocyte globulin 
(rabbit)

SGS 0.3 mg/mLa ES 2 units/mLa Haze and precipitate form immediately 2488 I

Antithymocyte globulin 
(rabbit)

SGS 0.2 mg/mLb ES 2 units/mLb Physically compatible for 4 hr at 23°C 2488 C

Antithymocyte globulin 
(rabbit)

SGS 0.3 mg/mLb ES 2 units/mLb Physically compatible for 4 hr at 23°C 2488 C

Antithymocyte globulin 
(rabbit)

SGS 0.2 mg/mLa b ES 100 units/mL Physically compatible for 4 hr at 23°C 2488 C

Antithymocyte globulin 
(rabbit)

SGS 0.3 mg/mLa b ES 100 units/mL Physically compatible for 4 hr at 23°C 2488 C

Atracurium besylate BW 0.5 mg/mLa SO 40 units/mLa Physically compatible for 24 hr at 28°C 1337 C

Atropine sulfate BW 0.5 mg/mL UP 1000 units/Le Physically compatible for 4 hr at room temperature 534 C

Aztreonam SQ 40 mg/mLa ES 100 units/mLa Physically compatible for 4 hr at 23°C 1758 C

Aztreonam BV 20 mg/mLa TR 50 units/mL Visually compatible for 4 hr at 25°C 1793 C

Bivalirudin TMC 5 mg/mLa AB 100 units/mL Physically compatible for 4 hr at 23°C 2373 C

Bleomycin sulfate 3 units/mL 1000 units/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Blinatumomab AMG 0.125 mcg/mLb PAN 192.3 units/mLb Persistent particulate formation when blinatumomab is 
added to heparin; not observed when order of mixing 
was reversed

3405, 
3417 

?

Blinatumomab AMG 0.375 mcg/mLb PAN 192.3 units/mLb Persistent particulate formation 3405, 
3417 

I

Caffeine citrate 20 mg/mL 1 unit/mLa Compatible and stable for 24 hr at room temperature 1(3/09) C

Calcium gluconate ES 100 mg/mL RI 1000 units/Lc Physically compatible for 4 hr at room temperature 322 C

Cangrelor tetrasodium TMC 1 mg/mLb 100 units/mL Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.7 mg/mLb HOS 100 units/mL Immediate white turbid precipitate forms 2758 I

Caspofungin acetate ME 0.5 mg/mLb BA 100 units/mL Fine white crystalline material reported 2766 I

Cefazolin sodium SKB 20 mg/mL TR 50 units/mL Visually compatible for 4 hr at 25°C 1793 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)



aSHp inJeCTaBLe druG inFormaTion Heparin Sodium 811

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cefazolin sodium NOP 10 mg/mLb LEO 10 and 5000 
units/mLb 

Physically compatible with little change in heparin activity 
in 14 days at 4 and 37°C. Antibiotic not tested

2684 C

Cefotetan disodium STU 40 mg/mLa TR 50 units/mL Visually compatible for 4 hr at 25°C 1793 C

Ceftaroline fosamil FOR 2.22 mg/mLa b k HOS 100 units/mL Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime LI 20 mg/mL TR 50 units/mL Visually compatible for 4 hr at 25°C 1793 C

Ceftazidime–avibactam 
sodium

ALL 20 mg/mLz aa Physically compatible for up to 4 hr at room temperature 3004 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLf y SGT 1000 units/mL Physically compatible for 2 hr 3262 C

Ceftriaxone sodium RC 20 mg/mL TR 50 units/mL Visually compatible for 4 hr at 25°C 1793 C

Chlorpromazine HCl SKF 25 mg/mL UP 1000 units/Le Physically compatible for 4 hr at room temperature 534 C

Chlorpromazine HCl RPR 0.13 mg/mLa NOV 29.2 units/mLa Visually compatible for 150 min 2244 C

Ciprofloxacin 2 mg/mL 10 units/mL Turbidity forms rapidly with subsequent white precipitate 1483 I

Ciprofloxacin MI 2 mg/mLf LY 100 units/mL Crystals form immediately 1655 I

Ciprofloxacin BAY 2 mg/mLb CP 10, 100, 1000 
units/mLb 

White precipitate forms immediately 1934 I

Cisatracurium besylate GW 0.1 and 2 mg/
mLa 

AB 100 units/mL Physically compatible for 4 hr at 23°C 2074 C

Cisatracurium besylate GW 5 mg/mLa AB 100 units/mL White cloudiness forms immediately 2074 I

Cisplatin 1 mg/mL 1000 units/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Cladribine ORT 0.015b and 0.5g 
mg/mL

WY 100 units/mLb Physically compatible for 4 hr at 23°C 1969 C

Clarithromycin AB 4 mg/mLa CPP 1000 units/mLa White cloudiness forms immediately 2174 I

Clevidipine butyrate CHS 0.5 mg/mL 100 units/mLb Physically compatible for 24 hr at 23°C 3334 C

Clindamycin phosphate UP 12 mg/mLa TR 50 units/mL Visually compatible for 4 hr at 25°C 1793 C

Cloxacillin sodium SMX 100 mg/mL PPC 100 units/mL Physically compatible for up to 4 hr at room temperature 3245 C

Cyanocobalamin PD 0.1 mg/mL UP 1000 units/Le Physically compatible for 4 hr at room temperature 534 C

Cyclophosphamide 20 mg/mL 1000 units/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Dacarbazine MI 25 mg/mLb WY 100 units/mL White precipitate forms immediatelyh 1158 I

Dacarbazine MI 10 mg/mLb WY 100 units/mL No observable precipitationh 1158 C

Daptomycin CUBx 19.6 mg/mLb l ES 98 units/mLb l Physically compatible with no loss of either drug in 2 hr 
at 25°C

2553 C

Defibrotide sodium JAZ 8 mg/mLb SAA 373 units/mLb Visually compatible for 4 hr at room temperature 3149 C

Dexamethasone sodium 
phosphate

ES 0.08 mg/mLa TR 50 units/mL Visually compatible for 4 hr at 25°C 1793 C

Dexamethasone sodium 
phosphate

MSD 4 mg/mL RI 1000 units/Lc Physically compatible for 4 hr at room temperature 322 C

Dexmedetomidine HCl AB 4 mcg/mLb AB 100 units/mL Physically compatible for 4 hr at 23°C 2383 C

Diazepam RC 5 mg/mL RI 1000 units/Lc Immediate haziness and globule formation 322 I

Digoxin BW 0.25 mg/mL RI 1000 units/Lc Physically compatible for 4 hr at room temperature 322 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Diltiazem HCl MMD 5 mg/mL LY 20,000 units/mL Precipitate forms 1807 I

Diltiazem HCl MMD 1 mg/mLb LY 20,000 units/mL Visually compatible 1807 C

Diltiazem HCl MMD 1b and 5 mg/mL SCN 5000 and 10,000 
units/mL

Visually compatible 1807 C

Diltiazem HCl MMD 5 mg/mL LY, 
SCN

80 units/mLf Visually compatible 1807 C

Diltiazem HCl MMD 1 mg/mLa ES 100 units/mLa Visually compatible for 4 hr at 27°C 2062 C

Diphenhydramine HCl PD 50 mg/mL UP 1000 units/Le Physically compatible for 4 hr at room temperature 534 C

Dobutamine HCl LI 4 mg/mLb ES 50 units/mLb Physically compatible for 3 hr 1316 C

Dobutamine HCl LI 4 mg/mLa ES 50 units/mLa Immediate gross precipitation 1316 I

Dobutamine HCl LI 1 mg/mLa TR 50 units/mL Visually compatible for 4 hr at 25°C 1793 C

Dobutamine HCl LI 4 mg/mLa OR 100 units/mLa Haze and white precipitate form 1877 I

Dobutamine HCl LI 4 mg/mLa ES 100 units/mLa Precipitate forms in 4 hr at 27°C 2062 I

Docetaxel RPR 0.9 mg/mLa ES 100 units/mL Physically compatible for 4 hr at 23°C 2224 C

Dopamine HCl ACC 40 mg/mL UP 1000 units/Le Physically compatible for 4 hr at room temperature 534 C

Dopamine HCl BA 1.6 mg/mL TR 50 units/mL Visually compatible for 4 hr at 25°C 1793 C

Dopamine HCl AB 3.2 mg/mLa ES 100 units/mLa Visually compatible for 4 hr at 27°C 2062 C

Doripenem JJ 5 mg/mLa b HOS 100 units/mL Physically compatible for 4 hr at 23°C 2743 C

Doxapram HCl RB 2 mg/mLa APP 1 unit/mLt Visually compatible for 4 hr at 23°C 2470 C

Doxorubicin HCl 2 mg/mL 1000 units/mL Drugs injected sequentially in Y-site with no flush. Precip-
itates immediately

980 I

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa ES 1000 units/mLa Physically compatible for 4 hr at 23°C 2087 C

Doxycycline hyclate ES 1 mg/mLa TR 50 units/mL Visually incompatible within 4 hr at 25°C 1793 I

Droperidol 2.5 mg/mL 1000 units/mL Drugs injected sequentially in Y-site with no flush. Precip-
itates immediately

980 I

Droperidol CR 1.25 mg/mL UP 1000 units/Le Physically compatible for 4 hr at room temperature 534 C

Edrophonium chloride RC 10 mg/mL UP 1000 units/Le Physically compatible for 4 hr at room temperature 534 C

Enalaprilat MSD 0.05 mg/mLa b k IX 40 units/mLa Physically compatible for 24 hr at room temperature 
under fluorescent light

1355 C

Epinephrine HCl AB 0.1 mg/mL UP 1000 units/Le Physically compatible for 4 hr at room temperature 534 C

Epinephrine HCl AB 0.02 mg/mLa ES 100 units/mLa Visually compatible for 4 hr at 27°C 2062 C

Eravacycline dihydro-
chloride

TET 0.6 mg/mLb SGT 1000 units/mLb Physically compatible for 2 hr at room temperature 3532 C

Ertapenem sodium ME 10 mg/mLb APP 40 and 100 units/
mLa 

Visually compatible with about 4% ertapenem loss in 4 hr 2487 C

Ertapenem sodium ME 10 mg/mLb APP 50 and 100 units/
mLb 

Visually compatible with about 3% ertapenem loss in 4 hr 2487 C

Erythromycin lactobi-
onate

AB 3.3 mg/mLb TR 50 units/mL Visually compatible for 4 hr at 25°C 1793 C

Esmolol HCl DCC 10 mg/mLa IX 40 units/mLa Physically compatible for 24 hr at 22°C 1169 C

Estrogens, conjugated AY 5 mg/mL RI 1000 units/Lc Physically compatible for 4 hr at room temperature 322 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)



aSHp inJeCTaBLe druG inFormaTion Heparin Sodium 813

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ethacrynate sodium MSD 1 mg/mL RI 1000 units/Lc Physically compatible for 4 hr at room temperature 322 C

Etoposide phosphate BR 5 mg/mLa ES 100 units/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine MSD 0.2 mg/mLa ES 40 units/mLb Physically compatible for 14 hr 1196 C

Famotidine MSD 0.2 mg/mLa TR 50 units/mLa Physically compatible for 4 hr at 25°C 1188 C

Famotidine ME 2 mg/mLb 40 units/mLa Visually compatible for 4 hr at 22°C 1936 C

Fenoldopam mesylate AB 80 mcg/mLb AB 100 units/mL Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate MN 0.05 mg/mL UP 1000 units/Le Physically compatible for 4 hr at room temperature 534 C

Fentanyl citrate ES 0.05 mg/mL ES 100 units/mLa Visually compatible for 4 hr at 27°C 2062 C

Filgrastim AMG 30 mcg/mLa ES 100 units/mLa Particles and filaments form immediately 1687 I

Fluconazole RR 2 mg/mL LY 1000 units/mL Physically compatible for 24 hr at 25°C 1407 C

Fluconazole PF 2 mg/mL TR 50 units/mL Visually compatible for 4 hr at 25°C 1793 C

Fludarabine phosphate BX 1 mg/mLa SO, 
WY

40a , 100, 1000 
units/mL

Visually compatible for 4 hr at 22°C 1439 C

Fluorouracil RC 50 mg/mL UP 1000 units/Le Physically compatible for 4 hr at room temperature 534 C

Fluorouracil 50 mg/mL 1000 units/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Foscarnet sodium AST 24 mg/mL ES 1000 units/mL Physically compatible for 24 hr at room temperature 
under fluorescent light

1335 C

Foscarnet sodium AST 24 mg/mL LY 100 units/mLf Physically compatible for 24 hr at 25°C under fluorescent 
light

1393 C

Furosemide 10 mg/mL 1000 units/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Furosemide HO 10 mg/mL UP 1000 units/Le Physically compatible for 4 hr at room temperature 534 C

Furosemide AMR 10 mg/mL ES 100 units/mLa Visually compatible for 4 hr at 27°C 2062 C

Furosemide HMR 2.6 mg/mLa NOV 29.2 units/mLa Visually compatible for 150 min 2244 C

Gallium nitrate FUJ 1 mg/mLb ES 40 units/mLb Visually compatible for 24 hr at 25°C 1673 C

Gemcitabine HCl LI 10 mg/mLb ES 100 units/mLb Physically compatible for 4 hr at 23°C 2226 C

Gentamicin sulfate RS 80 mg b Precipitates immediately 528 I

Gentamicin sulfate ES 3.2 mg/mLf ES 50 units/mLf Immediate gross haze 1316 I

Gentamicin sulfate TR 2 mg/mL TR 50 units/mL Visually incompatible within 4 hr at 25°C 1793 I

Granisetron HCl SKB 0.05 mg/mLa AB 100 units/mLa Physically compatible for 4 hr at 23°C 2000 C

Haloperidol lactate MN 5 mg/1 mLi OR 25,000 and 
50,000 units/250 
mLf bb 

White precipitate forms immediately 779 I

Hetastarch in lactated 
electrolyte

AB 6% ES 100 units/mL Physically compatible for 4 hr at 23°C 2339 C

Hydralazine HCl CI 20 mg/mL UP 1000 units/Le Physically compatible for 4 hr at room temperature 534 C

Hydrocortisone sodium 
succinate

UP 2 mg/mLa TR 50 units/mL Visually compatible for 4 hr at 25°C 1793 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)



814 Heparin Sodium aSHp inJeCTaBLe druG inFormaTion

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Hydrocortisone sodium 
succinate

UP 125 mg/mL ES 100 units/mLf Visually compatible for 24 hr at room temperature in test 
tubes. No precipitate found on filter from Y-site delivery

2063 C

Hydromorphone HCl KN 1 mg/mL ES 100 units/mLa Visually compatible for 4 hr at 27°C 2062 C

Hydroxyethyl starch 
130/0.4 in sodium  
chloride 0.9%

FRK 6% HOS 10 units/mL Visually compatible for 24 hr at room temperature 2770 C

Hydroxyethyl starch 
130/0.4 in sodium  
chloride 0.9%

FRK 6% PP 1000, 10,000 
units/mL

Visually compatible for 24 hr at room temperature 2770 C

Ibuprofen lysinate OVA 10 mg/mL HOS 10 units/mLa Physically compatible for 4 hr at room temperature 3541 C

Ibuprofen lysinate OVA 10 mg/mL HOS 10 and 100 units/
mL

Physically compatible for 4 hr at room temperature 3541 C

Idarubicin HCl AD 1 mg/mLb ES, 
SO

100 and 1000 
units/mL

Haze forms immediately and precipitate forms in 12 to 
20 min

1525 I

Insulin, regular LI 0.2 unit/mLb ES 60 units/mLa Physically compatible for 2 hr at 25°C 1395 C

Isavuconazonium 
sulfate

ASP 1.5 mg/mLf PRP 1000 units/mLf Measured turbidity increases immediately 3263 I

Isoproterenol HCl WI 0.2 mg/mL UP 1000 units/Le Physically compatible for 4 hr at room temperature 534 C

Isosorbide dinitrate RP 10 mg/mL LEO 300 units/mLa Erratic availability of both drugs delivered through PVC 
tubing

1799 I

Labetalol HCl SC 1 mg/mLa IX 40 units/mLa Physically compatible for 24 hr at 18°C 1171 C

Labetalol HCl GL 5 mg/mL OR 100 units/mLa Cloudiness with particles forms immediately 1877 I

Labetalol HCl AH 2 mg/mLa ES 100 units/mLa Visually compatible for 4 hr at 27°C 2062 C

Leucovorin calcium 10 mg/mL 1000 units/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Levofloxacin OMN 5 mg/mLa ES 10 units/mL Cloudy precipitate forms 2233 I

Lidocaine HCl AST 20 mg/mL RI 1000 units/Lc Physically compatible for 4 hr at room temperature 322 C

Lidocaine HCl TR 4 mg/mL TR 50 units/mL Visually compatible for 4 hr at 25°C 1793 C

Linezolid PHU 2 mg/mL ES 1000 units/mLa Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.33 mg/mLb 417 units/mL Visually compatible for 24 hr at 22°C 1855 C

Lorazepam WY 0.5 mg/mLa ES 100 units/mLa Visually compatible for 4 hr at 27°C 2062 C

Magnesium sulfate AB 500 mg/mL UP 1000 units/L Physically compatible for 4 hr at room temperature 534 C

Melphalan HCl BW 0.1 mg/mLb WY 100 units/mLb Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl WY 10 mg/mLb ES 60 units/mLa Physically compatible for 1 hr at 25°C 1338 C

Meropenem ZEN 1 and 50 mg/mLb ES 1 unit/mLj Visually compatible for 4 hr at room temperature 1994 C

Meropenem 50 mg/mL SZ 1000 units/mL Physically compatible for 4 hr at room temperature 3538 C

Meropenem–vabor-
bactam

TMC 8 mg/mLb w SGT 1000 units/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Methotrexate sodium 25 mg/mL 1000 units/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Methyldopate HCl ES 5 mg/mLa TR 50 units/mL Visually compatible for 4 hr at 25°C 1793 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Methylergonovine 
maleate

SZ 0.2 mg/mL UP 1000 units/Le Physically compatible for 4 hr at room temperature 534 C

Methylprednisolone 
sodium succinate

UP 2.5 mg/mLa TR 50 units/mL Visually compatible for 4 hr at 25°C 1793 C

Methylprednisolone 
sodium succinate

UP 5 mg/mLb ES 100 units/mLf Visually compatible for 24 hr at room temperature in test 
tubes. No precipitate found on filter from Y-site delivery

2063 C

Metoclopramide HCl 5 mg/mL 1000 units/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Metoprolol tartrate BED 1 mg/mL BA 1000 units/mLa Visually compatible for 24 hr at 19°C 2795 C

Metronidazole MG 5 mg/mL TR 50 units/mL Visually compatible for 4 hr at 25°C 1793 C

Micafungin sodium ASP 1.5 mg/mLb AB 100 units/mL Physically compatible for 4 hr at 23°C 2683 C

Midazolam HCl RC 5 mg/mL 417 units/mL Visually compatible for 24 hr at 22°C 1855 C

Midazolam HCl RC 2 mg/mLa ES 100 units/mLa Visually compatible for 4 hr at 27°C 2062 C

Midazolam HCl RCd 15 mg/3 mL 50 units/mLb Clear solution 1053 C

Milrinone lactate SW 0.2 mg/mLa ES 100 units/mLa Visually compatible for 4 hr at 27°C 2062 C

Milrinone lactate SW 0.4 mg/mLa ES 100 units/mLa Visually compatible. Little loss of milrinone and heparin 
in 4 hr at 23°C

2214 C

Mitomycin 0.5 mg/mL 1000 units/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Morphine sulfate WY 15 mg/mL UP 1000 units/Le Physically compatible for 4 hr at room temperature 534 C

Morphine sulfate WY 0.2 mg/mLf ES 50 units/mLf Physically compatible for 3 hr 1316 C

Morphine sulfate ES 1 mg/mLb ES 60 units/mLa Physically compatible for 1 hr at 25°C 1338 C

Morphine sulfate SCN 2 mg/mLa ES 100 units/mLa Visually compatible for 4 hr at 27°C 2062 C

Nafcillin sodium WY 20 mg/mLa TR 50 units/mL Visually compatible for 4 hr at 25°C 1793 C

Neostigmine methyl-
sulfate

RC 0.5 mg/mL UP 1000 units/Le Physically compatible for 4 hr at room temperature 534 C

Nesiritide SCI 50 mcg/mLa b 0.1, 1, 10 units/mL Physically incompatible 2625 I

Nicardipine HCl WY 1 mg/mLa ES 100 units/mLa Precipitate forms immediately 2062 I

Nicardipine HCl DCC 0.1 mg/mLa IX 40 units/mLa Visually compatible for 24 hr at room temperature 235 C

Nitroglycerin BA 0.2 mg/mL ES 50 units/mL Visually compatible for 24 hr at 23°C 1794 C

Nitroglycerin OM 0.2 mg/mLa OR 100 units/mLa Visually compatible for 24 hr at 23°C 1877 C

Nitroglycerin AB 0.4 mg/mLa ES 100 units/mLa Visually compatible for 4 hr at 27°C 2062 C

Norepinephrine bitar-
trate

WI 1 mg/mL UP 1000 units/Le Physically compatible for 4 hr at room temperature 534 C

Norepinephrine bitar-
trate

AB 0.128 mg/mLa ES 100 units/mLa Visually compatible for 4 hr at 27°C 2062 C

Ondansetron HCl GL 1 mg/mLb SO 40 units/mLa Visually compatible for 4 hr at 22°C 1365 C

Oritavancin diphos-
phate

TAR 0.8, 1.2, and 2 
mg/mLa 

ABX 100 units/mLa Haze forms immediately with precipitate after 1 hr 2928 I

Oxacillin sodium BR 100 mg/mL UP 1000 units/Le Physically compatible for 4 hr at room temperature 534 C

Oxaliplatin SS 0.5 mg/mLa AB 100 units/mL Physically compatible for 4 hr at 23°C 2566 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Oxytocin SZ 1 unit/mL UP 1000 units/Le Physically compatible for 4 hr at room temperature 534 C

Paclitaxel NCI 1.2 mg/mLa WY 100 units/mLa Physically compatible for 4 hr at 22°C 1556 C

Palonosetron HCl MGI 50 mcg/mL HOS 100 units/mL Physically compatible. No loss of either drug in 4 hr at 
room temperature

2771 C

Pancuronium bromide ES 0.05 mg/mLa SO 40 units/mLa Physically compatible for 24 hr at 28°C 1337 C

Pemetrexed disodium LI 20 mg/mLb AB 100 units/mL Physically compatible for 4 hr at 23°C 2564 C

Penicillin G potassium LI 200,000 units/mL RI 1000 units/Lc Physically compatible for 4 hr at room temperature 322 C

Penicillin G potassium RR 40,000 units/mLa TR 50 units/mL Visually compatible for 4 hr at 25°C 1793 C

Pentazocine lactate WI 30 mg/mL UP 1000 units/Le Physically compatible for 4 hr at room temperature 534 C

Phenytoin sodium PD 50 mg/mL RI 1000 units/Lc Immediate crystal formation 322 I

Phenytoin sodium ES 2 mg/mLb TR 50 units/mL Cloudy immediately and becomes white precipitate in 4 
hr at 25°C

1793 I

Phytonadione RC 10 mg/mL UP 1000 units/Le Physically compatible for 4 hr at room temperature 534 C

Piperacillin sodium–
tazobactam sodium

LEq 40 mg/mLa v ES 100 units/mLa Physically compatible for 4 hr at 22°C 1688 C

Plazomicin sulfate ACH 24 mg/mLf SGT 1000 units/mLf Cloudy with immediate increase in measured turbidity 3432 I

Potassium chloride AB 0.2 mEq/mLa TR 50 units/mL Visually compatible for 4 hr at 25°C 1793 C

Potassium chloride BRN 0.625 mEq/mLa NOV 29.2 units/mLa Visually compatible for 150 min 2244 C

Procainamide HCl SQ 100 mg/mL UP 1000 units/Le Physically compatible for 4 hr at room temperature 534 C

Prochlorperazine 
edisylate

SKF 5 mg/mL UP 1000 units/Le Physically compatible for 4 hr at room temperature 534 C

Promethazine HCl SV 50 mg/mL UP 1000 units/Lm Physically compatible for 4 hr at room temperature 534 C

Promethazine HCl SV 50 mg/mL UP 1000 units/Lp Clear initially, but cloudiness develops in 4 hr at room 
temperature

534 I

Propofol ZENcc 10 mg/mL ES 100 units/mLa Physically compatible for 1 hr at 23°C 2066 C

Propranolol HCl AY 1 mg/mL UP 1000 units/Le Physically compatible for 4 hr at room temperature 534 C

Quinidine gluconate LI 6 mg/mLb ES 50 units/mLb Physically compatible for 3 hr 1316 C

Quinidine gluconate LI 6 mg/mLa ES 50 units/mLa Immediate gross haze 1316 I

Ranitidine HCl GL 0.5 mg/mL LY 50 units/mLa Physically compatible for 24 hr 1323 C

Ranitidine HCl GL 1 mg/mL TR 50 units/mL Visually compatible for 4 hr at 25°C 1793 C

Ranitidine HCl GL 1 mg/mLa ES 100 units/mLa Visually compatible for 4 hr at 27°C 2062 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

AB 100 units/mL Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb WY 100 units/mL Visually compatible for 4 hr at 22°C 1436 C

Sargramostim IMM 6b r and 15b mcg/
mL

ES 100 units/mLf Visually compatible for 2 hr 1618 C

Scopolamine HBr BW 0.86 mg/mL UP 1000 units/Le Physically compatible for 4 hr at room temperature 534 C

Sodium bicarbonate BR 75 mg/mL RI 1000 units/Lc Physically compatible for 4 hr at room temperature 322 C

Sodium bicarbonate 1.4% CH 500 units/mLb Visually compatible for 4 hr at room temperature 1788 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Sodium nitroprusside ES 0.2 mg/mLa TR 50 units/mL Visually compatible for 4 hr at 25°C protected from light 1793 C

Sodium nitroprusside RC 0.2 mg/mLa OR 100 units/mLa Visually compatible for 24 hr at 23°C 1877 C

Sodium nitroprusside RC 1.2 and 3 mg/
mLa 

OR 48, 200, 480 units/
mLs 

Visually compatible for 48 hr at 24°C protected from light 2357 C

Sodium nitroprusside RC 0.3 mg/mLa OR 480 units/mLs Visually compatible for 48 hr at 24°C protected from light 2357 C

Succinylcholine chloride BW 20 mg/mL RI 1000 units/Lc Physically compatible for 4 hr at room temperature 322 C

Tacrolimus FUJ 1 mg/mLb ES 10 units/mLa Visually compatible for 24 hr at 25°C 1630 C

Tedizolid phosphate CUB 0.8 mg/mLb PRP 1000 units/mLb Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLa b APP 1000 units/mL Measured turbidity increased 2830 I

Telavancin HCl ASP 7.5 mg/mLk APP 1000 units/mL Physically compatible for 2 hr 2830 C

Theophylline TR 4 mg/mL TR 50 units/mL Visually compatible for 4 hr at 25°C 1793 C

Thiotepa IMMn 1 mg/mLa ES 100 units/mLa Physically compatible for 4 hr at 23°C 1861 C

Tigecycline WY 1 mg/mLb 10 units/mL Physically compatible for 4 hr 2714 C

Tigecycline WY 1 mg/mLb 100 units/mLb Physically compatible for 4 hr 2714 C

Tirofiban HCl ME 0.05 mg/mLa b AB 40 units/mLa Physically compatible. No tirofiban or heparin loss in 4 hr 
at room temperature

2250 C

Tirofiban HCl ME 0.05 mg/mLb AB 50 units/mLb Physically compatible. No tirofiban or heparin loss in 4 hr 
at room temperature

2250 C

Tirofiban HCl ME 0.05 mg/mLa b AB 100 units/mLa b Physically compatible. No tirofiban or heparin loss in 4 hr 
at room temperature

2250 C

TNA #218 to #226o AB 100 units/mL Damage to emulsion occurs immediately with free oil 
formation possible

2215 I

Tobramycin sulfate LI 3.2 mg/mLf ES 50 units/mLf Immediate gross haze 1316 I

Tobramycin sulfate LI 0.8 mg/mLa TR 50 units/mL Visually incompatible within 4 hr at 25°C 1793 I

TPN #189o DB 500 units/mLb Visually compatible for 24 hr at 22°C 1767 C

TPN #212 to #215o AB 100 units/mL Physically compatible for 4 hr at 23°C 2109 C

Tranexamic acid PF Manufacturer states compatible 2887 C

Trimethobenzamide HCl RC 100 mg/mL UP 1000 units/Le Physically compatible for 4 hr at room temperature 534 C

Vancomycin HCl LI 6.6 mg/mLa TR 50 units/mL Visually incompatible within 4 hr at 25°C 1793 I

Vancomycin HCl LE 10 mg/mLb ES 100 units/mLf Precipitate forms 2063 I

Vancomycin HCl PHS 2.5 mg/mLb LEO 10 and 5000 
units/mLb 

Physically compatible with little change in heparin activity 
in 14 days at 4 and 37°C. Antibiotic not tested

2684 C

Vancomycin HCl PHS 2 mg/mLb LEO 10 units/mLb Physically compatible with little change in heparin activity 
in 14 days at 4 and 37°C. Antibiotic not tested

2684 C

Vasopressin AMR 2 and 4 units/
mLb 

BA 100 units/mLa Physically compatible with vasopressin pushed through a 
Y-site over 5 sec

2478 C

Vecuronium bromide OR 0.1 mg/mLa SO 40 units/mLa Physically compatible for 24 hr at 28°C 1337 C

Vecuronium bromide OR 1 mg/mL ES 100 units/mLa Visually compatible for 4 hr at 27°C 2062 C

Vinblastine sulfate 1 mg/mL 1000 units/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vincristine sulfate 1 mg/mL 1000 units/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Vinorelbine tartrate BW 1 mg/mLb ES 100 units/mLb Physically compatible for 4 hr at 22°C 1558 C

Vinorelbine tartrate GW 3 mg/mLb 100 units/mLb A fine haze forms immediately, becoming cloudy in 15 
min

2238 I

Vinorelbine tartrate GW 2 mg/mLb 100 units/mLb Visually compatible for at least 15 min 2238 C

Vinorelbine tartrate GW 1 mg/mLb 100 units/mLb Visually compatible for at least 15 min 2238 C

Vinorelbine tartrate GW 4 mg/4 mLb 100 units/1 mLb Volumes mixed as cited. Visually compatible for at least 
15 min

2238 C

Vinorelbine tartrate GW 8 mg/4 mLb 100 units/1 mLb Volumes mixed as cited. Precipitate forms 2238 I

Vinorelbine tartrate GW 12 mg/4 mLb 100 units/1 mLb Volumes mixed as cited. Precipitate forms 2238 I

Zidovudine BW 4 mg/mLa LY 100 units/mLa Physically compatible for 4 hr at 25°C 1193 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in combination with hydrocortisone sodium succinate (Upjohn) 100 mg/L in dextrose 5%, sodium chloride 0.9%, and Ringer’s injection, lactated.

d Given over three minutes into a heparin infusion run at 1 mL/min.

e Tested in dextrose 5% in Ringer’s injection, dextrose 5% in Ringer’s injection, lactated, dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

f Tested in both dextrose 5% and sodium chloride 0.9%.

g Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

h Dacarbazine in intravenous tubing flushed with heparin sodium.

i Injected over one minute.

j Tested in sterile water for injection.

k Tested in Ringer’s injection, lactated.

l Final concentration after mixing.

m Tested in dextrose 5% in Ringer’s injection, lactated, dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

n Lyophilized formulation tested.

o Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

p Tested in dextrose 5% in Ringer’s injection.

q Test performed using the formulation WITHOUT edetate disodium.

r Tested with albumin human 0.1%.

s Tested in dextrose 5% in sodium chloride 0.225%.

t Tested in sodium chloride 0.45%.

u Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

v Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

w Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

x Test performed using the Cubicin formulation.

y Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

z Ceftazidime component. Ceftazidime in a 4:1 fixed-ratio concentration with avibactam.

aa Tested in both dextrose 5% and Ringer’s injection, lactated.

bb Run at 1000 units/hr.

cc Test performed using the formulation WITH edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Additional Compatibility Information
Parenteral Nutrition Admixtures
In solutions of amino acids 5% and dextrose 5 or 25% with vita-
mins or trace elements, heparin activity was retained for 24 
hours at 25°C. However, the activity fell significantly after 24 
hours.900 

Flocculation of fat emulsion (Kabi-Vitrum) was reported 
during Y-site administration into a line being used to infuse a 
parenteral nutrition solution containing both calcium gluco-
nate and heparin sodium. Subsequent evaluation indicated that 
the combination of calcium gluconate (0.46 and 1.8 mM/125 
mL) plus heparin sodium (25 and 100 units/125 mL) in amino 
acids plus dextrose would induce flocculation of the fat emul-
sion within 2 to 4 minutes at concentrations that resulted in no 
visually apparent flocculation in 30 minutes with either agent 
alone.1214 

Calcium chloride concentrations of 1 to 20 mM normally 
result in slow flocculation of fat emulsion 20%, intravenous, 
over a period of hours. When heparin sodium 5 units/mL was 
added, the flocculation rate accelerated greatly; a cream layer 
was observed visually in a few minutes. This effect was not 
observed when sodium ion was substituted for the divalent 
calcium.1406 

Destabilization of fat emulsion (Intralipid 20%) was observed 
when administered simultaneously with a parenteral nutrition 
admixture. The damage, detected by viscosity measurement, 
occurred immediately upon contact at the Y-site. The extent 
of the destabilization was dependent on the concentration of 
the heparin and the presence of MVI Pediatric with its surfac-
tant content. In addition to the viscosity changes, phase sepa-
ration was observed in 2 hours. Parenteral nutrition admixtures 
containing heparin should never be premixed with fat emulsion 
as a 3-in-1 total nutrient admixture because of this emulsion 
destabilization. The damage might be minimized during Y-site 
co-administration as long as the heparin was kept at a suffi-
ciently low concentration (no visible separation occurred at a 
heparin concentration of 0.5 unit/mL) and the length of tubing 
between the Y-site and the patient was minimized.2282 

However, because the damage to emulsion integrity has 
been found to occur immediately upon mixing with heparin in 
the presence of the calcium ions in parenteral nutrition admix-
tures1214 2215 2282 and no evaluation and documentation of the 
clinical safety of using such destabilized emulsions has been 
performed, use of such damaged emulsions in patients is suspect.

Peritoneal Dialysis Solutions
The activity of heparin 35,000 units/L was evaluated in perito-
neal dialysis fluids containing 1.5 and 2.5% dextrose (Dianeal, 
Travenol). Storage at 25°C resulted in an apparent temporary 
50% loss of heparin activity in 4 hours with recovery in 6 hours. 
Heparin activity was then retained for 14 days at 4°C.900 

Gentamicin sulfate 10 mg/L with heparin sodium 1000 
units/L in Dianeal with dextrose 5% had no significant reduction 
in gentamicin sulfate concentration or of heparin sodium in 4 to 
6 hours.228 However, a marked reduction in the anticoagulant  

activity of heparin sodium occurred if opalescence or a precipi-
tate is formed, which results if the undiluted drugs are combined, 
even if the precipitate redissolves. Heparin activity was retained 
if one drug was added to a dilute solution of the other and no 
precipitate formed.295 

Vancomycin hydrochloride (Lilly) 15 mg/L to 5.3 g/L in 
Dianeal with dextrose 2.5 or 4.25% was physically compatible 
with heparin sodium (Organon) 500 to 14,300 units/L for 24 
hours at 25°C under fluorescent light. However, a white precip-
itate formed immediately in combinations of heparin sodium 
with vancomycin hydrochloride 6.9 to 14.3 g/L.1322 

Heparin Locks
Heparin locks, weak heparin solutions instilled or “locked” into 
infusion ports or sets through a resealing latex diaphragm, are 
useful in providing an established intravenous route for inter-
mittent intravenous injections. To maintain patency, a weak 
heparin solution is left in the tubing. Concentrations of heparin 
sodium used have varied from about 10 to 1000 units/mL of 
sodium chloride 0.9%, with 10 and 100 units/mL being the most 
common. The volume of dilute heparin sodium in sodium chlo-
ride 0.9% usually used to flush the set is 0.2 to 1 mL.255 256 257 
258 405 677 678 901 2119 However, the use of sodium chloride 0.9% 
instead of a solution containing heparin has been suggested to 
maintain patency. Studies have found sodium chloride 0.9% to 
be as effective in maintaining patency as 10- and 100-unit/mL 
solutions of heparin.902 903 1109 1266 1267 1268 1269 1639 1640 1641 1656 1839 1959 
2003 2119 Other investigators reported that even small amounts of 
heparin solution are more effective than sodium chloride 0.9% 
alone.678 1270 2120 2121 

Evaluations of the use of heparinized solutions as locks or 
continuous flow solutions to help maintain patency in central 
venous catheters and arterial catheters have resulted in simi-
larly variable results and recommendations.2122 2123 2124 2125 2126 
Although use of such heparinized solutions has been gener-
ally considered a benign technique causing minimal problems, 
a number of adverse effects have been reported, especially from 
solutions with a high heparin concentration and/or numerous 
heparin flushes.2127 2128 2129 2130 2131 2132 

Vancomycin hydrochloride (Lilly) 25 mcg/mL and heparin 
sodium (Elkins-Sinn) 100 units/mL in 0.9% sodium chloride 
injection as a catheter flush solution was evaluated for stability 
when stored at 4°C for 14 days. The flush solution was visu-
ally clear, and vancomycin activity and heparin activity were 
retained throughout the storage period. However, an additional 
24 hours at 37°C to simulate use conditions resulted in losses of 
both agents ranging from 20 to 37%.1933 

Vancomycin hydrochloride 25 mcg/mL combined with 
heparin sodium (Hospira) 10 units/mL in sterile water for 
injection for use as a lock solution was found to be physically 
compatible. Little or no vancomycin loss occurred in 3 days at 
4°C. However, losses of 8% occurred in 3 days at 27°C and 1 day 
at 40°C.2820 

If ciprofloxacin (Sicor) 2 mg/mL was added to this flush solu-
tion, a white precipitate appeared within 1 day. Losses of both 
ciprofloxacin and vancomycin occurred as well.2820 
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A combination of daptomycin (Cubist) 5 mg/mL and heparin 
sodium (Hospira) 100 units/mL in Ringer’s injection, lactated 
was evaluated for stability as a lock solution stored in 5-mL 
aliquots in 5-mL polypropylene syringes (Becton Dickinson) at 
4 and −20°C.2978 The solution remained clear and colorless on 
visual inspection and little or no loss of either drug occurred 
throughout the 14-day study period.2978 

Methylprednisolone
The compatibility of methylprednisolone sodium succinate 
(Upjohn) with heparin sodium added to an auxiliary medica-
tion infusion unit has been studied. Primary admixtures were 
prepared by adding heparin sodium 10,000 units/L to dextrose 
5%, dextrose 5% in sodium chloride 0.9%, and Ringer’s injec-
tion, lactated. Up to 100 mL of the primary admixture was added 
along with methylprednisolone sodium succinate (Upjohn) to the 
auxiliary medication infusion unit with the following results:329 

Methylprednisolone
Sodium Succinate

Heparin Sodium
10,000 units/L of
Primary Solution Results

 500 mg D5S, D5W qs 100 mL Clear solution for 24 hr

 500 mg LR qs 100 mL or added to 
100 mL LR

Clear solution for 6 hr

1000 mg D5S, D5W qs 100 mL Clear solution for 6 hr

1000 mg Added to 100 mL D5W Clear solution for 24 hr

1000 mg LR qs 100 mL or added to 
100 mL LR

Clear solution for 4 to 
6 hr

2000 mg D5W qs 100 mL Clear solution for 6 hr

2000 mg D5S, LR qs 100 mL Clear solution for 24 hr

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Hetastarch in Lactated Electrolyte
AHFS 40:12

Products
Hetastarch 6% in lactated electrolyte is available in 500-mL 
flexible plastic infusion containers.2867  Each 100 mL of solution 
contains hetastarch 6 g, sodium chloride 672 mg, sodium lactate 
anhydrous 317 mg, dextrose hydrous 99 mg, calcium chlo-
ride dihydrate 37 mg, potassium chloride 22 mg, and magne-
sium chloride hexahydrate 9 mg in water for injection.2867  The 
concentrations of electrolytes are shown in Table 1.2867 

Table 1. Electrolyte composition2867 

Electrolyte mEq/L

Sodium 143

Calcium 5

Potassium 3

Magnesium 0.9

Chloride 124

Lactate 28

pH
Approximately 5.9 with negligible buffering capacity.2867 

Osmolarity
The calculated osmolarity is approximately 307 mOsm/L.2867 

Tonicity
The injection is an isotonic solution.2867 

Trade Name(s)
Hextend

Administration
Hetastarch 6% in lactated electrolyte is administered only by 
intravenous infusion.2867  The dosage and rate of infusion should 
be individualized according to the patient’s condition and 
response.2867  The container is made of polyvinyl chloride (PVC) 
and is latex free.2867  The product should be inspected for discol-
oration and particulate matter prior to use.2867  If the drug is 
administered by pressure infusion, all air should be withdrawn or 
expelled from the container through the medication port prior 
to infusion.2867 

Solutions such as this product that contain calcium should 
not be administered simultaneously with blood through the 
same set because of the likelihood of coagulation.2867 

Stability
Intact containers of hetastarch 6% in lactated electrolyte 
should be stored at 25°C and protected from freezing and exces-
sive heat.2867  Brief exposure at temperatures up to 40°C does 
not adversely affect the product.2867 

Hetastarch 6% in lactated electrolyte is a clear, pale yellow 
to amber solution.2867  Prolonged exposure to adverse condi-
tions may result in the formation of a turbid deep brown appear-
ance or crystalline precipitate; such solutions should not be  
used.2867 

DOI: 10.37573/9781585286850.191

Compatibility Information
Additive Compatibility

Hetastarch in lactated electrolyte

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Tranexamic acid 2 g HOS 5.88% No evidence of physical incompatibility 
over 4 hr

3454 C

Y-Site Injection Compatibility (1:1 Mixture)

Hetastarch in lactated electrolyte

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Alfentanil HCl TAY 0.125 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Amikacin sulfate APC 5 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Aminophylline AMR 2.5 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amiodarone HCl WAY 4 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Amphotericin B APC 0.6 mg/mLa AB 6% Immediate gross precipitation 2339 I

Ampicillin sodium APC 20 mg/mLb AB 6% Physically compatible for 4 hr at 23°C 2339 C

Ampicillin sodium–sulbactam 
sodium

PF 20 mg/mLb d AB 6% Physically compatible for 4 hr at 23°C 2339 C

Atracurium besylate GW 0.5 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Azithromycin PF 2 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Aztreonam BMS 40 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Bumetanide OHM 0.04 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Butorphanol tartrate APC 0.04 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Calcium gluconate FUJ 40 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Cefazolin sodium LI 20 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Cefepime HCl BMS 20 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Cefotaxime sodium HO 20 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Cefotetan disodium ZEN 20 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Cefoxitin sodium ME 20 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Ceftazidime GW 40 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Cefuroxime sodium LI 30 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Chlorpromazine HCl ES 2 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Ciprofloxacin BAY 2 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Cisatracurium besylate GW 0.5 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Clindamycin phosphate PHU 10 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Dexamethasone sodium  
phosphate

APP 1 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Diazepam AB 5 mg/mL AB 6% White turbidity forms immediately 2339 I

Digoxin ES 0.25 mg/mL AB 6% Physically compatible for 4 hr at 23°C 2339 C

Diltiazem HCl BA 5 mg/mL AB 6% Physically compatible for 4 hr at 23°C 2339 C

Diphenhydramine HCl SCN 2 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Dobutamine HCl AST 4 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Dolasetron mesylate HO 2 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Dopamine HCl AB 3.2 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Doxycycline hyclate APP 1 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Droperidol AMR 2.5 mg/mL AB 6% Physically compatible for 4 hr at 23°C 2339 C

Enalaprilat ME 0.1 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Ephedrine sulfate TAY 5 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Epinephrine HCl AB 0.05 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Erythromycin lactobionate AB 5 mg/mLb AB 6% Physically compatible for 4 hr at 23°C 2339 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Esmolol HCl OHM 10 mg/mL AB 6% Physically compatible for 4 hr at 23°C 2339 C

Famotidine ME 2 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Fenoldopam mesylate AB 80 mcg/mLb AB 6% Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate ES 12.5 mcg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Fluconazole PF 2 mg/mL AB 6% Physically compatible for 4 hr at 23°C 2339 C

Furosemide AMR 3 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Gentamicin sulfate SC 5 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Granisetron HCl SKB 0.05 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Haloperidol lactate MN 0.2 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Heparin sodium ES 100 units/mL AB 6% Physically compatible for 4 hr at 23°C 2339 C

Hydrocortisone sodium  
succinate

PHU 1 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Hydromorphone HCl AST 0.5 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Hydroxyzine HCl ES 2 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Isoproterenol HCl AB 0.02 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Ketorolac tromethamine AB 15 mg/mL AB 6% Physically compatible for 4 hr at 23°C 2339 C

Labetalol HCl GW 2 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Levofloxacin OMN 5 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Lidocaine HCl AB 8 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Lorazepam OHM 0.5 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Magnesium sulfate AST 100 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Mannitol BA 15% AB 6% Physically compatible for 4 hr at 23°C 2339 C

Meperidine HCl OHM 4 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Methylprednisolone sodium 
succinate

PHU 5 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Metoclopramide HCl FAU 5 mg/mL AB 6% Physically compatible for 4 hr at 23°C 2339 C

Metronidazole AB 5 mg/mL AB 6% Physically compatible for 4 hr at 23°C 2339 C

Midazolam HCl RC 1 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Milrinone lactate SAN 0.2 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Morphine sulfate AST 1 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Nalbuphine HCl AST 10 mg/mL AB 6% Physically compatible for 4 hr at 23°C 2339 C

Nitroglycerin AMR 0.4 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Norepinephrine bitartrate AB 0.12 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Ondansetron HCl GW 1 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Palonosetron HCl MGI 50 mcg/mL HOS 6% Physically compatible. No palonosetron loss in 
4 hr at room temperature

2775 C

Pancuronium bromide ES 0.1 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Phenylephrine HCl OHM 1 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Piperacillin sodium– 
tazobactam sodium

LEc 40 mg/mLa e AB 6% Physically compatible for 4 hr at 23°C 2339 C

Potassium chloride AB 0.1 mEq/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Procainamide HCl ES 10 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Prochlorperazine edisylate SO 0.5 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Promethazine HCl SCN 2 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Ranitidine HCl GW 2 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Rocuronium bromide OR 1 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Sodium bicarbonate AB 1 mEq/mL AB 6% Microprecipitate develops rapidly 2339 I

Sodium nitroprusside OHM 2 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 
protected from light

2339 C

Succinylcholine chloride AB 2 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Sufentanil citrate BA 12.5 mcg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Theophylline BA 4 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Tobramycin sulfate GNS 5 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Tranexamic acid 100 mg/mL HOS 6% No evidence of physical incompatibility over 
4 hr

3454 C

Trimethoprim–sulfamethox-
azole

ES 0.8 mg/mLa f AB 6% Physically compatible for 4 hr at 23°C 2339 C

Vancomycin HCl LI 10 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Vecuronium bromide OR 0.2 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

Verapamil HCl AMR 1.25 mg/mLa AB 6% Physically compatible for 4 hr at 23°C 2339 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Test performed using the formulation WITHOUT edetate disodium.

d Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

e Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

f Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

Selected Revisions September 30, 2019. © Copyright, October 
2002. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Hetastarch in Sodium Chloride 0.9%
AHFS 40:12

Products
Hetastarch is available as a 6% (6 g/100 mL) injection in sodium 
chloride 0.9% in 500-mL plastic containers.3050  The solu-
tion also contains sodium hydroxide for pH adjustment during 
manufacturing.3050 

pH
Approximately 5.9.3050 

Osmolarity
The product has a calculated osmolarity of 309 mOsm/L.3050 

Sodium Content
Hetastarch 6% in sodium chloride 0.9% provides 77 mEq of 
sodium per 500-mL container.3050 

Trade Name(s)
Hespan

Administration
Hetastarch is administered only by intravenous infusion.3050  
The dosage and rate of infusion must be individualized to the 
patient’s condition and response.3050 

Stability
Hetastarch injection is a clear, pale yellow to amber colloidal 
solution.3050  The product should be stored at controlled room 
temperature and protected from freezing and excessive heat.3050  
Brief exposure to temperatures up to 40°C does not affect 
stability; however, prolonged storage under adverse condi-
tions may result in the formation of a crystalline precipitate or 
a change to a deep brown turbid appearance.3050  Such solutions 
should not be administered.3050 

Containers are for single use; any unused portions should be 
discarded.3050 

Hetastarch is derived from a waxy starch composed almost 
entirely of amylopectin.3050  Amylose has been shown to asso-
ciate and precipitate over time in solution.2296  Before hetastarch 
is used, the colloidal solution should be checked for clarity 
and particulates and the flexible plastic containers should be 
squeezed to check for small leaks.3050 

DOI: 10.37573/9781585286850.192

Compatibility Information
Additive Compatibility

Hetastarch in sodium chloride 0.9%

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Ampicillin sodium 4 g 6% NS 18% loss in 6 hr and 35% in 24 hr at 20°C 834 I

Azacitidine Stated to be incompatible 3325, 3326 I

Enalaprilat MSD 25 mg DU 6% Physically compatible for 24 hr at room 
temperature under fluorescent light

1355 C

Fosphenytoin sodium PDa 1, 8, 20 mg PE/mL MG 6% NS Visually compatible with little or no loss 
in 7 days at 25°C under fluorescent light

2083 C

Oxacillin sodium 4 g 6% 1% oxacillin loss in 24 hr at 20°C 834 C

a Concentration of fosphenytoin expressed in milligrams of phenytoin sodium equivalents (PE) per mL.

Y-Site Injection Compatibility (1:1 Mixture)

Hetastarch in sodium chloride 0.9%

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amikacin sulfate BR 5 mg/mLa DCC 6% Small crystals form immediately after mixing and persist for 4 hr 1313 I

Ampicillin sodium BR 20 mg/mLa DCC 6% Visually compatible for 4 hr at room temperature 1313 C

Ampicillin sodium BR 20 mg/mLa DCC 6% One or two particles in one of five vials. Fine white strands 
appeared immediately during Y-site infusion

1315 I
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cefazolin sodium SKF 20 mg/mLa DCC 6% Visually compatible for 4 hr at room temperature 1313 C

Cefazolin sodium SKF 20 mg/mLa DCC 6% Simulation in vials showed no incompatibility, but white precipitate 
formed in Y-site during infusion

1315 I

Cefotaxime sodium HO 20 mg/mLa DCC 6% Small crystals form immediately after mixing and persist for 4 hr 1313 I

Cefoxitin sodium MSD 20 mg/mLa DCC 6% Precipitate in 1 hr at room temperature 1313 I

Clevidipine butyrate CHS 0.5 mg/mL 6% Emulsion broke 3334 I

Diltiazem HCl MMD 5 mg/mL DU 6% Visually compatible 1807 C

Doxycycline hyclate LY 1 mg/mLa DCC 6% Visually compatible for 4 hr at room temperature 1313 C

Doxycycline hyclate LY 1 mg/mLa DCC 6% White particle in one of five tests. No incompatibility during Y-site 
infusion

1315 ?

Enalaprilat MSD 0.05 mg/mLb DCC 6% Physically compatible for 24 hr at room temperature under fluores-
cent light

1355 C

Ertapenem sodium ME 10 mg/mLb AB 6% Visually compatible with about 3% ertapenem loss in 8 hr 2487 C

Gentamicin sulfate TR 0.8 mg/mLc DCC 6% Precipitates immediately but disappears after 1 hr at room tempera-
ture

1313 I

Nicardipine HCl DCC 0.1 mg/mLa DU 6% Visually compatible for 24 hr at room temperature 235 C

Ranitidine HCl GL 0.5 mg/mLc DCC 6% Visually compatible for 4 hr at room temperature 1313 C

Ranitidine HCl GL 0.5 mg/mL DCC 6% Barely visible particles appeared and disappeared 1314 I

Ranitidine HCl GL 0.5 mg/mL DCC 6% Small white particles and white fiber 1315 I

Theophylline TR 4 mg/mLc DCC 6% Precipitates after 2 hr at room temperature 1313 I

Tobramycin sulfate LI 0.8 mg/mLc DCC 6% Small crystals form immediately after mixing and persist for 4 hr 1313 I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested as the premixed infusion solution.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Additional Compatibility Information
Other Drugs
The manufacturer states that admixtures of 500 to 560 mL of 
hetastarch 6% in sodium chloride 0.9% with citrate concen-
trations of up to 2.5% were compatible for 24 hours at room 
temperature.3050 

Selected Revisions May 1, 2020. © Copyright, October 1992. 
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Hyaluronidase
AHFS 44:00

Products
Hyaluronidase is supplied as a 150-unit/mL solution in 1-mL fill 
vials. Each mL also contains sodium chloride 8.5 mg, edetate 
disodium 1 mg, calcium chloride 0.4 mg, and thimerosal not 
more than 0.1 mg in sodium phosphate buffer.1(11/05) 

pH
From 6.4 to 7.4.4 

Osmolality
From 295 to 355 mOsm/kg.1(11/05) 

Trade Name(s)
Amphadase

Administration
Hyaluronidase is administered subcutaneously, intradermally, 
or intramuscularly along with other drugs or solutions. The 
solutions should be isotonic for subcutaneous administration. It 
should not be administered intravenously.1(11/05) 4 

Stability
Hyaluronidase injection in intact vials should be stored under 
refrigeration at 2 to 8°C. It should not be used if it is discolored 
or contains a precipitate.4 

Hyaluronidase (Wyeth) 75 units/mL in citric acid/sodium 
citrate buffer (pH 4.5) was found to lose about 7 to 8% activity 
in 24 hours at 4 and 23°C. Hyaluronidase activity decreased by 
25 to 33% in 48 hours.1907 
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Compatibility Information
Solution Compatibility

Hyaluronidase

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in half-strength Ringer’s injection AB AB 150 units Physically compatible 3 C

Dextrose 5% in Ringer’s injection AB AB 150 units Physically compatible 3 C

Dextrose 2.5% in Ringer’s injection, lactated AB AB 150 units Physically compatible 3 C

Dextrose 5% in half-strength Ringer’s injection, lactated AB AB 150 units Physically compatible 3 C

Dextrose 5% in Ringer’s injection, lactated AB AB 150 units Physically compatible 3 C

Dextrose 10% in Ringer’s injection, lactated AB AB 150 units Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.45% AB AB 150 units Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.9% AB AB 150 units Physically compatible 3 C

Dextrose 5% in sodium chloride 0.225% AB AB 150 units Physically compatible 3 C

Dextrose 5% in sodium chloride 0.45% AB AB 150 units Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% AB AB 150 units Physically compatible 3 C

Dextrose 10% in sodium chloride 0.9% AB AB 150 units Physically compatible 3 C

Dextrose 2.5% AB AB 150 units Physically compatible 3 C

Dextrose 5% AB AB 150 units Physically compatible 3 C

Dextrose 10% AB AB 150 units Physically compatible 3 C

Ionosol B in dextrose 5% AB AB 150 units Physically compatible 3 C

Ionosol MB in dextrose 5% AB AB 150 units Physically compatible 3 C

Ringer’s injection AB AB 150 units Physically compatible 3 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Ringer’s injection, lactated AB AB 150 units Physically compatible 3 C

Sodium chloride 0.45% AB AB 150 units Physically compatible 3 C

Sodium chloride 0.9% AB AB 150 units Physically compatible 3 C

Sodium lactate 1⁄6 M AB AB 150 units Physically compatible 3 C

Additive Compatibility

Hyaluronidase

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g SE 150 units D5LR, D5R, D5S, D5W, 
D10W, LR, NS, R, SL

Physically compatible and amikacin 
stable for 24 hr at 25°C. Hyaluronidase 
not analyzed

294 C

Sodium bicarbonate AB 2.4 mEqa WY 150 units D5W Physically compatible for 24 hr 772 C

a One vial of Neut added to a liter of admixture.

Drugs in Syringe Compatibility

Hyaluronidase

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Hydromorphone HCl KN 2 mg/mLa WY 150 units/mLa 43 and 56% hyaluronidase loss in 24 hr at 4 
and 23°C, respectively

1907 I

Hydromorphone HCl KN 10 and 40 mg/mLa WY 150 units/mLa 70 to 82% hyaluronidase loss in 24 hr at 4 
and 23°C

1907 I

Iodipamide meglumine 52%, 2 to 40 mL 1 mLb Physically compatible for 48 hr 530 C

Iodipamide meglumine 52%, 1 mL 1 mLb Physically compatible for at least 1 hr but a 
precipitate forms within 48 hr

530 I

Iothalamate meglumine 60%, 1 to 40 mL 1 mLb Physically compatible for 48 hr 530 C

Pentobarbital sodium AB 500 mg/10 mL AB 150 units Physically compatible 55 C

a Mixed in equal quantities.

b Concentration unspecified.

Selected Revisions April 9, 2015. © Copyright, October 1982. 
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Hydralazine Hydrochloride
AHFS 24:08.20

Products
Hydralazine hydrochloride is available in 1-mL vials. Each mL of 
solution contains hydralazine hydrochloride 20 mg, methylpar-
aben 0.65 mg, propylparaben 0.35 mg, and propylene glycol 
103.6 mg in water for injection. The pH may have been adjusted 
with hydrochloric acid and/or sodium hydroxide.1(1/09) 

pH
From 3.4 to 4.4.1(1/09) 

Administration
Hydralazine hydrochloride may be administered intramuscu-
larly or as a rapid direct intravenous injection; the manufac-
turer does not recommend adding the drug to infusion solu-
tions.1(1/09) 4 

Stability
Hydralazine hydrochloride in intact vials should be stored at 
controlled room temperature and protected from freezing.1(1/09) 4   
Refrigeration of the intact containers may result in precipitation 
or crystallization.593 

Hydralazine hydrochloride undergoes color changes in most 
infusion solutions. However, it has been stated that color 
changes within 8 to 12 hours of admixture preparation in solu-
tions stored at 30°C are not indicative of drug losses.4  The 
manufacturer does not recommend admixture in infusion solu-
tions.1(1/09) 

Hydralazine hydrochloride may react with various metals1(1/09)  
to yield discolored solutions, often yellow or pink. One report 
indicated a pink discoloration in prefilled syringes when the 

hydralazine hydrochloride had been drawn up through filter 
needles (Monoject) with a stainless steel filter and stored for 
up to 12 hours. The reaction is not specific to any one metal. 
Consequently, contact with metal parts should be minimized, 
and hydralazine hydrochloride should be prepared just prior to 
use.906 

pH Effects
Hydralazine hydrochloride exhibits maximum stability at pH 3.5 
and is stable over the pH range of 3 to 5. It undergoes more 
rapid decomposition as the pH becomes alkaline.106 466 

Light Effects
Exposure to light increases the rate of hydralazine hydrochlo-
ride decomposition during long-term storage. At a concentra-
tion of 0.35 mg/mL in sodium chloride 0.9% in glass bottles, 
10% decomposition was calculated to occur in 14.4 weeks in the 
dark and 12.3 weeks under fluorescent light. In PVC containers, 
decomposition occurs more rapidly; a 10% loss was calculated 
to occur in 12.8 weeks in the dark and 9.9 weeks under fluores-
cent light.1561 

Sorption
Hydralazine hydrochloride 27 mg/L in sodium chloride 0.9% 
in PVC bags exhibited approximately 10% loss in 1 week at 15 
to 20°C due to sorption.536  However, no loss due to sorption 
occurred during a 7-hour simulated infusion through an infusion 
set consisting of a cellulose propionate burette chamber and 
170 cm of PVC tubing.606 

Hydralazine hydrochloride was shown not to exhibit sorp-
tion to polyethylene tubing, Silastic tubing, and polypropylene 
syringes.606 
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Compatibility Information
Solution Compatibility

Hydralazine HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in half-strength Ringer’s injection AB CI 400 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection AB CI 400 mg Physically compatible 3 C

Dextrose 2.5% in half-strength Ringer’s injection, 
lactated

AB CI 400 mg Physically compatible 3 C

Dextrose 5% in half-strength Ringer’s injection, 
lactated

AB CI 400 mg Physically compatible 3 C

Dextrose 2.5% in Ringer’s injection, lactated AB CI 400 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection, lactated AB CI 400 mg Physically compatible 3 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 10% in Ringer’s injection, lactated AB CI 400 mg Color change 3 I

Dextrose 2.5% in sodium chloride 0.45% AB CI 400 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.9% AB CI 400 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.225% AB CI 400 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.45% AB CI 400 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% AB CI 400 mg Physically compatible 3 C

Dextrose 10% in sodium chloride 0.9% AB CI 400 mg Physically compatible 3 C

Dextrose 2.5% AB CI 400 mg Physically compatible 3 C

Dextrose 5% CI 40 mg Yellow color within 1 hr. 4% decom-
position in 2 hr and 8% in 3.5 hr

466 I

Dextrose 5% 200 to 400 mg Progressive yellow discoloration due 
to hydralazine reaction with dextrose

845 I

Dextrose 5% TRa 350 mg 10% loss in 1 hr at 21°C under fluores-
cent light. Approximately 11 to 12% 
loss in 1.5 hr at 21°C in the dark

1561 I

Dextrose 5% BA AMR 200 mg 41% loss in 24 hr at 25°C 2644 I

Dextrose 10% AB CI 400 mg Physically compatible 3 C

Ionosol B in dextrose 5% AB CI 400 mg Physically compatible 3 C

Ionosol MB in dextrose 5% AB CI 400 mg Physically compatible 3 C

Ringer’s injection AB CI 400 mg Physically compatible 3 C

Ringer’s injection, lactated AB CI 400 mg Physically compatible 3 C

Ringer’s injection, lactated CI 40 mg No decomposition in 2.5 hr 466 C

Sodium chloride 0.45% AB CI 400 mg Physically compatible 3 C

Sodium chloride 0.9% AB CI 400 mg Physically compatible 3 C

Sodium chloride 0.9% CI 40 mg No decomposition in 4 days 466 C

Sodium chloride 0.9% 200 to 400 mg Physically compatible 845 C

Sodium chloride 0.9% TRa 350 mg 6 to 8% loss in 52 days at 21°C under 
fluorescent light

1561 C

Sodium chloride 0.9% BA AMR 200 mg 8% loss in 2 days and 13% loss in 3 
days at 25°C

2644 C

Sodium lactate 1⁄6 M AB CI 400 mg Physically compatible 3 C

a Tested in both glass and PVC containers.

Additive Compatibility

Hydralazine HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Aminophylline BP 1 g BP 80 mg D5W Yellow color produced 26 I

Ampicillin sodium BP 2 g BP 80 mg D5W Yellow color produced 26 I

Chlorothiazide sodium BP 2 g BP 80 mg D5W, NS Yellow color with precipitate in 3 hr 26 I

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Dobutamine HCl LI 200 mg CI 200 mg NS Physically compatible for 24 hr 552 C

Edetate calcium disodium RI 4 g BP 80 mg D5W Yellow color produced 26 I

Ethacrynate sodium MSD 50 mg CI 20 mg NS Altered UV spectra at room temperature 16 I

Hydrocortisone sodium succinate BP 400 mg BP 80 mg D5W Yellow color produced 26 I

Methohexital sodium BP 2 g BP 80 mg D5W, NS Yellow color with precipitate in 3 hr 26 I

Nitroglycerin ACC 400 mg CI 1 g D5Wa Yellow color. 4% nitroglycerin loss in 48 hr at 
23°C. Hydralazine not tested

929 I

Nitroglycerin ACC 400 mg CI 1 g NSa Yellow color. No nitroglycerin loss in 48 hr at 
23°C. Hydralazine not tested

929 I

Phenobarbital sodium BP 800 mg BP 80 mg D5W Yellow color and precipitate in 3 hr 26 I

Verapamil HCl KN 80 mg CI 40 mg D5W, NS Yellow discoloration 764 I

a Tested in glass containers.

Drugs in Syringe Compatibility

Hydralazine HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Pantoprazole sodium a 4 mg/1 mL 20 mg/1 mL Precipitates within 4 hr 2574 I

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Hydralazine HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Aminophylline ES 4 mg/mLa SO 1 mg/mLa Gross color change in 1 hr 1316 I

Aminophylline ES 4 mg/mLb SO 1 mg/mLb Color change in 1 hr and haze in 3 hr 1316 I

Ampicillin sodium WY 40 mg/mLb SO 1 mg/mLa Moderate color change in 1 hr 1316 I

Ampicillin sodium WY 40 mg/mLb SO 1 mg/mLb Moderate color change in 3 hr 1316 I

Caspofungin acetate ME 0.5 mg/mLb APP 20 mg/mL Physically compatible with hydralazine HCl 
i.v. push over 2 to 5 min

2766 C

Cloxacillin sodium SMX 100 mg/mL SMX 20 mg/mL Opaque yellow turbidity forms within 4 hr 3245 I

Furosemide ES 1 mg/mLc SO 1 mg/mLc Slight color change in 3 hr 1316 I

Heparin sodium UP 1000 units/Ld CI 20 mg/mL Physically compatible for 4 hr at room 
temperature

534 C

Hydrocortisone sodium 
succinate

UP 10 mg/Ld CI 20 mg/mL Physically compatible for 4 hr at room 
temperature

534 C

Meropenem 50 mg/mL SMX 20 mg/mL Yellow-brown color changed occurred 
immediately

3538 I

Nesiritide SCI 50 mcg/mLa b 20 mg/mL Physically incompatible 2625 I

Nitroglycerin LY 0.4 mg/mLa SO 1 mg/mLa Physically compatible for 3 hr 1316 C

Nitroglycerin LY 0.4 mg/mLb SO 1 mg/mLb Slight precipitate in 3 hr 1316 I

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Potassium chloride AB 40 mEq/Ld CI 20 mg/mL Physically compatible for 4 hr at room 
temperature

534 C

Verapamil HCl LY 0.2 mg/mLc SO 1 mg/mLc Physically compatible for 3 hr 1316 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Tested in dextrose 5% in Ringer’s injection, dextrose 5% in Ringer’s injection, lactated, dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

Selected Revisions May 1, 2020. © Copyright, October 1982. 
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Hydrocortisone Sodium Succinate
AHFS 68:04

Products
Hydrocortisone sodium succinate is available in a variety of 
sizes and containers,4  including 100-mg conventional vials 
containing hydrocortisone sodium succinate equivalent to 
hydrocortisone 100 mg with monobasic sodium phosphate 
anhydrous 0.8 mg and dibasic sodium phosphate dried 8.73 mg. 
Reconstitute the vial by adding not more than 2 mL of bacte-
riostatic water for injection or bacteriostatic sodium chloride 
injection.1(5/08) 

Hydrocortisone sodium succinate is also supplied in 
“Act-O-Vial” containers of 100, 250, 500, and 1000 mg. For 
the “Act-O-Vial” containers, press the plastic activator down 
to force the diluent into the lower chamber. Agitate gently to 
dissolve the drug. When reconstituted, each mL of solution 
contains:1(5/08) 

Component 100 mg 250, 500, 1000 mg

Hydrocortisone equivalent (as sodium 
succinate)

50 mg 125 mg

Monobasic sodium phosphate anhydrous 0.4 mg   1 mg

Dibasic sodium phosphate dried 4.38 mg  11 mg

Benzyl alcohol ~9 mg ~8.3 mg

Water for injection qs qs

The pH has been adjusted when necessary with sodium 
hydroxide.

pH
From 7 to 8.1(5/08) 4 

Osmolality
The osmolality of hydrocortisone sodium succinate (Abbott) 50 
mg/mL was determined to be 292 mOsm/kg by freezing-point 
depression and 260 mOsm/kg by vapor pressure.1071 

Sodium Content
Hydrocortisone sodium succinate contains 2.066 mEq of sodium 
per gram of drug.846 

Trade Name(s)
Solu-Cortef

Administration
Hydrocortisone sodium succinate may be administered by intra-
muscular injection, direct intravenous injection over 30 seconds 
to several minutes, or continuous or intermittent intravenous 
infusion at a concentration of 0.1 to 1 mg/mL in a compatible 
infusion solution. Benzyl alcohol-containing products should 
not be used in premature infants.1(5/08) 4 

Stability
Hydrocortisone sodium succinate in intact containers should 
be stored at controlled room temperatures of 20 to 25°C.1(5/08)  
After reconstitution, solutions are stable at controlled room 
temperature or below if protected from light. The solution 
should only be used if it is clear. Unused solutions should be 
discarded after 3 days. Hydrocortisone sodium succinate is heat 
labile and must not be autoclaved.1(5/08) 4 

pH Effects
Hydrocortisone sodium succinate is optimally stable at pH 7 to 
8. It is stable for 72 hours at pH 6 and for 12 hours at pH 5. More 
acidic solutions cause precipitation.41 

Solutions of hydrocortisone buffered to pH 9.1 showed oxida-
tion to 21-dehydrocortisone at rates of 1.6 to 2.8%/hr at 26°C. 
This rate is 4 or 5 times greater than that observed at pH 6.9 to 
7.9.531 

Freezing Solutions
Hydrocortisone sodium succinate (Upjohn) 500-mg/4-mL 
reconstituted solution exhibited no loss over 4 weeks when 
stored frozen.69 

Intrathecal Injections
In a study of solutions for intrathecal injection, hydrocortisone 
sodium succinate (Upjohn) was reconstituted to a concentra-
tion of 1 mg/mL with Elliott’s B solution (295 mOsm/kg, pH 
7.3), sodium chloride 0.9% (296 mOsm/kg, pH 7), and Ring-
er’s injection, lactated (258 mOsm/kg, pH 7). In Ringer’s injec-
tion, lactated and sodium chloride 0.9%, no decomposition was 
observed in 24 hours at room temperature under fluorescent 
light or at 30°C. However, in 7 days, approximately 10% decom-
position occurred at room temperature and about 15% at 30°C. 
In Elliott’s B solution, hydrocortisone sodium succinate is much 
less stable. In 24 hours, a 7% loss occurred at room tempera-
ture and a 12% loss occurred at 30°C, increasing to 21 and 32%, 
respectively, at 72 hours. Less than 10% decomposition of this 
combination occurred in 4 to 8 hours.327 

In another study, the stability and compatibility of cytar-
abine (Upjohn), methotrexate (NCI), and hydrocortisone 
(Upjohn), mixed together in intrathecal injections, were eval-
uated. Two combinations were tested: (1) cytarabine 50 mg, 
methotrexate 12 mg (as the sodium salt), and hydrocortisone 
25 mg (as the sodium succinate salt); and (2) cytarabine 30 mg, 
methotrexate 12 mg (as the sodium salt), and hydrocortisone 15 
mg (as the sodium succinate salt). Each drug combination was 
added to 12 mL of Elliott’s B solution (NCI), sodium chloride 
0.9% (Abbott), dextrose 5% (Abbott), and Ringer’s injection, 
lactated (Abbott) and stored for 24 hours at 25°C. Cytarabine 
and methotrexate were both chemically stable, with no drug 
loss after the full 24 hours in all solutions. Hydrocortisone also 
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was stable in the sodium chloride 0.9%, dextrose 5%, and Ring-
er’s injection, lactated, with about a 2% drug loss. However, in 
Elliott’s B solution, hydrocortisone was significantly less stable, 
with a 6% loss in the 25-mg concentration over 24 hours. The 
15-mg concentration was worse, with a 5% loss in 10 hours and 
a 13% loss in 24 hours. The higher pH of Elliott’s B solution 
and the lower concentration of hydrocortisone may have been 
factors in this increased decomposition. All mixtures were phys-
ically compatible for 24 hours, but a precipitate formed after 
several days of storage.819 

Hydrocortisone sodium succinate (Upjohn) 2 mg/mL diluted 
in Elliott’s B solution (Orphan Medical) was packaged as 20 
mL in 30-mL glass vials and 20-mL plastic syringes (Becton  
Dickinson) with Red Cap (Burron) Luer-lok syringe tip caps. The 
solution was physically compatible and chemically stable exhib-
iting about 9% or less loss in 24 hours at 23°C and 7% or less 
loss in 48 hours at 4°C.1976 

Bacterially contaminated intrathecal solutions could pose 
grave risks and, consequently, such solutions should be admin-
istered as soon as possible after preparation.328 

Syringes
Hydrocortisone sodium succinate (Upjohn) 10 mg/mL in sodium 
chloride 0.9% was packaged in polypropylene syringes (Becton 
Dickinson) and stored under refrigeration at 5°C and at room 
temperature of 25°C. The drug solution remained clear throughout 
the study, and about 2% hydrocortisone loss occurred after 21 

days under refrigeration. At room temperature, about 5% loss 
occurred in 3 days and 10% loss occurred in 7 days. Stability in glass 
containers was found to be comparable.2331 

Hydrocortisone sodium succinate (Pharmacia) 50 mg/mL in 
sterile water for injection packaged in polypropylene syringes 
(Braun) was visually compatible with calculated shelf lives of 6.8 
days at room temperature and 81 days under refrigeration.2654 

Sorption
Hydrocortisone sodium succinate was shown not to exhibit 
sorption to polyvinyl chloride (PVC) bags and tubing, polyeth-
ylene tubing, Silastic tubing, and polypropylene syringes.12 536 606 

Filtration
Hydrocortisone sodium succinate (Upjohn) 10 mg/L in dextrose 
5% and sodium chloride 0.9% did not display significant sorp-
tion to a 0.45-μm cellulose membrane filter (Abbott S-A-I-F) 
during an 8-hour simulated infusion.567 

Central Venous Catheter
Hydrocortisone sodium succinate (Abbott) 1 mg/mL in dextrose 
5% was found to be compatible with the ARROWg+ard Blue 
Plus (Arrow International) chlorhexidine-bearing triple-lumen 
central catheter. Essentially complete delivery of the drug was 
found with little or no drug loss occurring. Furthermore, chlor-
hexidine delivered from the catheter remained at trace amounts 
with no substantial increase due to the delivery of the drug 
through the catheter.2335 

Compatibility Information
Solution Compatibility

Hydrocortisone sodium succinate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in half-strength Ringer’s injec-
tion

AB UP 250 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection AB UP 250 mg Physically compatible 3 C

Dextrose 5% in half-strength Ringer’s injection, 
lactated

AB UP 250 mg Physically compatible 3 C

Dextrose 2.5% in Ringer’s injection, lactated AB UP 250 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection, lactated AB UP 250 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection, lactated TRa UP 500 mg Stable for 24 hr at 5°C 282 C

Dextrose 5% in Ringer’s injection, lactated BA UP 600 mg Physically compatible for 24 hr 315 C

Dextrose 10% in Ringer’s injection, lactated AB UP 250 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.45% AB UP 250 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.9% AB UP 250 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.225% AB UP 250 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.45% AB UP 250 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% AB UP 250 mg Physically compatible 3 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium chloride 0.9% UP 100, 200, 300 
mg

Stable for 48 hr 43 C

Dextrose 5% in sodium chloride 0.9% AB UP 250 mg Stable for 48 hr 46 C

Dextrose 5% in sodium chloride 0.9% UP 100 mg Physically compatible 74 C

Dextrose 5% in sodium chloride 0.9% TRa UP 500 mg Stable for 24 hr at 5°C 282 C

Dextrose 5% in sodium chloride 0.9% BA UP 600 mg Physically compatible for 24 hr 315 C

Dextrose 10% in sodium chloride 0.9% AB UP 250 mg Physically compatible 3 C

Dextrose 2.5% AB UP 250 mg Physically compatible 3 C

Dextrose 5% AB UP 250 mg Physically compatible 3 C

Dextrose 5% AB UP 250 mg Stable for 48 hr 46 C

Dextrose 5% UP 100 mg Physically compatible 74 C

Dextrose 5% TRa UP 500 mg Stable for 24 hr at 5°C 282 C

Dextrose 5% BA UP 600 mg Physically compatible for 24 hr 315 C

Dextrose 10% AB UP 250 mg Physically compatible 3 C

Dextrose 10% BA UP 600 mg Physically compatible for 24 hr 315 C

Dextrose 20% BA UP 600 mg Physically compatible for 24 hr 315 C

Ionosol B in dextrose 5% AB UP 250 mg Physically compatible 3 C

Ionosol MB in dextrose 5% AB UP 250 mg Physically compatible 3 C

Ringer’s injection AB UP 250 mg Physically compatible 3 C

Ringer’s injection, lactated AB UP 250 mg Physically compatible 3 C

Ringer’s injection, lactated UP 100 mg Physically compatible 74 C

Ringer’s injection, lactated TRa UP 500 mg Stable for 24 hr at 5°C 282 C

Ringer’s injection, lactated BA UP 600 mg Physically compatible for 24 hr 315 C

Sodium chloride 0.45% AB UP 250 mg Physically compatible 74 C

Sodium chloride 0.9% AB UP 250 mg Physically compatible 3 C

Sodium chloride 0.9% AB UP 250 mg Stable for 48 hr 46 C

Sodium chloride 0.9% UP 100 mg Physically compatible 74 C

Sodium chloride 0.9% TRa UP 500 mg Stable for 24 hr at 5°C 282 C

Sodium chloride 0.9% BA UP 600 mg Physically compatible for 24 hr 315 C

Sodium chloride 0.9% b PH 1 g Visually compatible. Calculated shelf 
lives of 7 days at room temperature and 
41 days (PVC) and 48 days (polyolefin) 
under refrigeration

2654 C

Sodium lactate 1⁄6 M AB UP 250 mg Physically compatible 3 C

Sodium lactate 1⁄6 M BA UP 600 mg Physically compatible for 24 hr 315 C

a Tested in both glass and PVC containers.

b Tested in PVC (Baxter) and polyolefin (Fresenius Kabi) containers.

Solution Compatibility (Cont.)
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Additive Compatibility

Hydrocortisone sodium succinate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g UP 200 mg D5LR, D5R, 
D5S, D5W, 
D10W, LR, NS, 
R, SL

Physically compatible and both stable for 24 
hr at 25°C

294 C

Aminophylline 250 mg UP 100 mg D5W Physically compatible 74 C

Aminophylline SE 1 g UP 500 mg D5W Physically compatible 15 C

Aminophylline SE 500 mg UP 100 mg Physically compatible 6 C

Aminophylline 625 mg 250 mg D5W Physically compatible and aminophyl-
line stable for 24 hr at 4 and 30°C. Total 
hydrocortisone content changed little but 
substantial ester hydrolysis

521 C

Amphotericin B SQ 100 mg UP 500 mg D5W Physically compatible 15 C

Amphotericin B SQ 70 and 140 mg 50 mg D5W Bioactivity not significantly affected over 24 
hr at 25°C

335 C

Ampicillin sodium BR 1 g 200 and 
400 mg

LR Ampicillin stable for 24 hr at 25°C 87 C

Ampicillin sodium BR 1 g 1.8 g D5S, D5W, 
D10W, IM, IP, 
LR, NS

Ampicillin stable for 24 hr at 4°C 87 C

Ampicillin sodium BR 1 g 50 and 100 
mg

LR 14% ampicillin loss in 12 hr at 25°C 87 I

Ampicillin sodium BR 1 g 1.8 g D5S, D10W, IM, 
IP, LR

11 to 28% ampicillin loss in 24 hr at 25°C 87 I

Ampicillin sodium BE 20 g 200 mg NS 18% ampicillin loss in 6 hr at 25°C 89 I

Ampicillin sodium BE 20 g 200 mg D5W 23% ampicillin loss in 6 hr at 25°C 89 I

Ampicillin sodium BE 20 g 200 mg D2.5½S, D2.5S, 
D5¼S, D5½S, 
D5S, D10S

32% ampicillin loss in 6 hr at 25°C 89 I

Antithymocyte globulin 
(rabbit)c 

SGS 200 and 300 
mg

PHU 50 mg D5W Immediate haze and precipitation 2488 I

Antithymocyte globulin 
(rabbit)c 

SGS 200 and 300 
mg

PHU 50 mg NS Physically compatible for 24 hr at 23°C 2488 C

Ascorbic acid UP UP Concentration-dependent incompatibility 15 I

Bleomycin sulfate BR 20 and 30 units AB 300 mg, 
750 mg, 1 
g, 2.5 g

NS 60 to 100% loss of bleomycin activity in 1 
week at 4°C

763 I

Calcium chloride UP 1 g UP 500 mg D5W Physically compatible 15 C

Calcium gluconate 1 g UP 100 mg D5W Physically compatible 74 C

Calcium gluconate UP 1 g UP 500 mg D5W Physically compatible 15 C

Chloramphenicol sodium 
succinate

PD 500 mg UP 100 mg D5W Physically compatible 74 C

Chloramphenicol sodium 
succinate

PD 10 g UP 500 mg D5W Physically compatible 15 C

Chloramphenicol sodium 
succinate

PD 1 g UP 500 mg Physically compatible 6 C
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Clindamycin phosphate UP 1.2 g UP 1 g W Clindamycin stable for 24 hr 101 C

Cloxacillin sodium BE 20 g GL 200 mg D5S, D5W, NS Physically compatible and cloxacillin stable 
for 24 hr at 25°C

89 C

Colistimethate sodium WC 500 mg UP 500 mg D5W Physically incompatible 15 I

Cytarabine UP 360 mg UP 500 mg D5S, D10S Physically compatible for 40 hr 174 C

Cytarabine UP 360 mg UP 500 mg R, SL Physically incompatible 174 I

Daunorubicin HCl FA 200 mg UP 500 mg D5W Physically compatible 15 C

Dimenhydrinate SE 50 mg UP 100 mg D5W Physically compatible 74 C

Dimenhydrinate SE 500 mg UP 500 mg D5W Physically incompatible 15 I

Dopamine HCl AS 800 mg UP 1 g D5W No dopamine loss in 18 hr at 25°C 312 C

Erythromycin lactobi-
onate

AB 5 g UP 500 mg D5W Physically compatible 15 C

Erythromycin lactobi-
onate

AB 1 g UP 250 mg Physically compatible 20 C

Fat emulsion, intravenous VT 10% RS 160 mg Physically compatible for 24 hr at 8 and 
25°C

825 C

Floxacillin sodium BE 20 g UP 50 g NS Physically compatible for 72 hr at 15 and 
30°C

1479 C

Furosemide 200 and 400 
mg

1 g D5W, NS 6 to 8% hydrocortisone loss and 5 to 6% 
furosemide loss in 24 hr at 25°C

1348 C

Furosemide 200 and 400 
mg

300 mg D5W, NS 6 to 8% hydrocortisone loss in 6 hr and 10 
to 14% loss in 24 hr at 25°C. 5 to 6% furose-
mide loss in 24 hr

1348 I

Furosemide HO 1 g UP 50 g NS Physically compatible for 72 hr at 15 and 
30°C

1479 C

Heparin sodium 32,000 units 800 mg NS Physically compatible and heparin activity 
retained for 24 hr

57 C

Heparin sodium UP 4000 units UP 500 mg D5W Physically incompatible 15 I

Heparin sodium 12,000 units UP 100 mg D5W Precipitates immediately 74 I

Hydralazine HCl BP 80 mg BP 400 mg D5W Yellow color produced 26 I

Lidocaine HCl AST 2 g UP 250 mg Physically compatible 24 C

Magnesium sulfate ES 750 mg UP 100 mg AA 3.5%, D 
25%

Physically compatible 302 C

Metronidazole SE 5 g ES 10 g No loss of either drug in 7 days at 25°C and 
12 days at 5°C

993 C

Mitomycin BR 1 g AB 33.3 g Wb Visually compatible. 10% calculated loss of 
mitomycin in 172 hr and hydrocortisone in 
212 hr at 25°C

1866 C

Mitomycin BR 1 g AB 33.3 g Wa Visually compatible. 10% calculated loss of 
mitomycin in 206 hr and hydrocortisone in 
218 hr at 25°C

1866 C

Mitomycin BR 1 g AB 33.3 g Wb Visually compatible. 10% calculated loss of 
mitomycin in 1423 hr and hydrocortisone in 
176 hr at 4°C

1866 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Mitomycin BR 1 g AB 33.3 g Wa Visually compatible. 10% calculated loss of 
mitomycin in 820 hr and hydrocortisone in 
807 hr at 4°C

1866 C

Mitoxantrone HCl LE 50 to 200 mg 100 mg to 
2 g

D5W, NSa Physically compatible and both drugs stable 
for 24 hr at room temperature

1293 C

Nafcillin sodium WY 500 mg UP 250 mg Precipitate forms within 1 hr 27 I

Norepinephrine bitartrate WI 8 mg UP 100 mg D5W Physically compatible 74 C

Penicillin G potassium 1 million units UP 100 mg D5W Physically compatible 74 C

Penicillin G potassium SQ 20 million units UP 500 mg D5W Physically compatible 15 C

Penicillin G potassium SQ 5 million units UP 250 mg D Physically compatible 47 C

Penicillin G sodium UP 20 million units UP 500 mg D5W Physically compatible 15 C

Pentobarbital sodium AB 1 g UP 500 mg D5W Physically incompatible 15 I

Phenobarbital sodium WI 200 mg UP 500 mg D5W Physically incompatible 15 I

Polymyxin B sulfate BW 200 mg UP 500 mg D5W Physically compatible 15 C

Potassium chloride 3 g UP 100 mg D5W Physically compatible 74 C

Promethazine HCl WY 250 mg UP 500 mg D5W Physically incompatible 15 I

Vancomycin HCl LI 1 g UP 100 mg D5W Physically compatible 74 C

Verapamil HCl KN 80 mg UP 200 mg D5W, NS Physically compatible for 24 hr 764 C

a Tested in PVC containers.

b Tested in glass containers.

c Heparin sodium (Elkins-Sinn) 2000 units/L was also present.

Drugs in Syringe Compatibility

Hydrocortisone sodium succinate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Dimenhydrinate 10 mg/1 mL 125 mg/1 mL Clear solution 2569 C

Doxapram HCl RB 400 mg/20 mL UP 500 mg/2 mL Immediate turbidity and precipitation 1177 I

Iohexol WI 64.7%, 5 mL UP 10 mg/1 mL Physically compatible for at least 2 hr 1438 C

Iopamidol SQ 61%, 5 mL UP 10 mg/1 mL Physically compatible for at least 2 hr 1438 C

Iothalamate meglumine MA 60%, 5 mL UP 10 mg/1 mL Physically compatible for at least 2 hr 1438 C

Ioxaglate meglumine–
ioxaglate sodium

MA 5 mL UP 10 mg/1 mL Physically compatible for at least 2 hr 1438 C

Magnesium sulfate ES 500 mg/mL UP 100 mg/2 mL White precipitate formed 302 I

Pantoprazole sodium a 4 mg/1 mL 125 mg/1 mL Possible precipitate within 15 min 2574 I

a Test performed using the formulation WITHOUT edetate disodium.

Additive Compatibility (Cont.)



ASHP INJECTABLE DRUG INFORMATION HyDROCORTISONE SODIUM SUCCINATE 839

Y-Site Injection Compatibility (1:1 Mixture)

Hydrocortisone sodium succinate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL PF 50 mg/mL Physically compatible with less than 10% acetamino-
phen loss over 4 hr at room temperature

2841, 2844 C

Acetaminophen CAD 10 mg/mL PF 125 mg/mL Physically compatible for 4 hr at 23°C 2901, 2902 C

Acyclovir sodium BW 5 mg/mLa LY 1 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Allopurinol sodium BW 3 mg/mLb UP 1 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa UP 1 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Aminophylline SE 25 mg/mL UP 100 mg/Lc Physically compatible for 4 hr at room temperature 322 C

Ampicillin sodium BR 25, 50, 100, 
125 mg/mL

UP 100 mg/Lc Physically compatible for 4 hr at room temperature 322 C

Amsacrine NCI 1 mg/mLa UP 1 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

Anidulafungin VIC 0.5 mg/mLa PHU 1 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Antithymocyte globulin 
(rabbit)

SGS 0.2 and 0.3 
mg/mLa b 

PHU 0.5 mg/mLa b Physically compatible for 4 hr at 23°C 2488 C

Antithymocyte globulin 
(rabbit)

SGS 0.2 and 0.3 
mg/mLa b 

PHU 1 mg/mLa b Physically compatible for 4 hr at 23°C 2488 C

Argatroban GSK 1 mg/mLb PHU 50 mg/mL Visually compatible for 24 hr at 23°C 2391 C

Atracurium besylate BW 0.5 mg/mLa AB 1 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Atropine sulfate BW 0.5 mg/mL UP 10 mg/Ld Physically compatible for 4 hr at room temperature 534 C

Aztreonam SQ 40 mg/mLa UP 1 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa PHU 1 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Bivalirudin TMC 5 mg/mLa b PHU 50 mg/mL Visually compatible for 6 hr at 23°C 2680 C

Blinatumomab AMG 0.125 and 
0.375 mcg/
mLb 

SRB 0.98 mg/mLb Visually compatible for 12 hr at room temperature 3405, 3417 C

Calcium gluconate ES 100 mg/mL UP 100 mg/Lc Physically compatible for 4 hr at room temperature 322 C

Cangrelor tetrasodium TMC 1 mg/mLb 1 mg/mLb Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.7 mg/mLb HOS 1 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Ceftaroline fosamil FOR 2.22 mg/mLa 
b h 

PF 1 mg/mLa b h Physically compatible for 4 hr at 23°C 2826 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLe o PF 1 mg/mLe Physically compatible for 2 hr 3262 C

Chlorpromazine HCl SKF 25 mg/mL UP 10 mg/Ld Physically compatible for 4 hr at room temperature 534 C

Ciprofloxacin MI 2 mg/mLe UP 50 mg/mL Transient cloudiness rapidly dissipates. Crystals form 
in 1 hr at 24°C

1655 I

Cisatracurium besylate GW 0.1, 2,  
5 mg/mLa 

AB 1 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cladribine ORT 0.015b  and 
0.5f  mg/mL

UP 1 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Cloxacillin sodium SMX 100 mg/mL NOP 125 mg/mL Physically compatible for up to 4 hr at room 
temperature

3245 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cyanocobalamin PD 0.1 mg/mL UP 10 mg/Ld Physically compatible for 4 hr at room temperature 534 C

Cytarabine UP 16 mg/mLb UP 125 mg/mL Visually compatible for 24 hr at room temperature in 
test tubes. No precipitate found on filter from Y-site 
delivery

2063 C

Dacarbazine Pink precipitate forms immediately 524 I

Defibrotide sodium JAZ 8 mg/mLb UP 1.9 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Dexamethasone sodium 
phosphate

MSD 4 mg/mL UP 100 mg/Lc Physically compatible for 4 hr at room temperature 322 C

Dexmedetomidine HCl HOS 4 mcg/mLb Stated to be compatible 3181 C

Diazepam RC 5 mg/mL UP 100 mg/Lc Immediate haziness and globule formation 322 I

Digoxin BW 0.25 mg/mL UP 100 mg/Lc Physically compatible for 4 hr at room temperature 322 C

Diltiazem HCl MMD 5 mg/mL UP 50 and 125 
mg/mL

Precipitate forms but clears with swirling 1807 ?

Diltiazem HCl MMD 1 mg/mLb UP 50 and 125 
mg/mL

Visually compatible 1807 C

Diltiazem HCl MMD 5 mg/mL UP 1b  and 2a  
mg/mL

Visually compatible 1807 C

Diphenhydramine HCl PD 50 mg/mL UP 10 mg/Ld Physically compatible for 4 hr at room temperature 534 C

Docetaxel RPR 0.9 mg/mLa AB 1 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Dopamine HCl ACC 40 mg/mL UP 10 mg/Ld Physically compatible for 4 hr at room temperature 534 C

Doripenem JJ 5 mg/mLa b PHU 1 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa AB 1 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Droperidol CR 1.25 mg/mL UP 10 mg/Ld Physically compatible for 4 hr at room temperature 534 C

Edrophonium chloride RC 10 mg/mL UP 10 mg/Ld Physically compatible for 4 hr at room temperature 534 C

Enalaprilat MSD 0.05 mg/mLb UP 2 mg/mLa Physically compatible for 24 hr at room temperature 
under fluorescent light

1355 C

Epinephrine HCl AB 0.1 mg/mL UP 10 mg/Ld Physically compatible for 4 hr at room temperature 534 C

Esmolol HCl DCC 10 mg/mLa LY 1 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Esmolol HCl MYL 10 mg/mL PF 1 mg/mLb Physically compatible for 1 hr at 23°C 3533 C

Estrogens, conjugated AY 5 mg/mL UP 100 mg/Lc Physically compatible for 4 hr at room temperature 322 C

Ethacrynate sodium MSD 1 mg/mL UP 100 mg/Lc Physically compatible for 4 hr at room temperature 322 C

Etoposide phosphate BR 5 mg/mLa UP 1 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine MSD 0.2 mg/mLa AB 1 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Famotidine MSD 0.2 mg/mLa AB 125 mg/mL Physically compatible for 14 hr 1196 C

Fenoldopam mesylate AB 80 mcg/mLb PHU 1 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate MN 0.05 mg/mL UP 10 mg/Ld Physically compatible for 4 hr at room temperature 534 C

Filgrastim AMG 30 mcg/mLa UP 1 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fludarabine phosphate BX 1 mg/mLa UP 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Fluorouracil RC 50 mg/mL UP 10 mg/Ld Physically compatible for 4 hr at room temperature 534 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Foscarnet sodium AST 24 mg/mL UP 50 mg/mL Physically compatible for 24 hr at room temperature 
under fluorescent light

1335 C

Furosemide HO 10 mg/mL UP 10 mg/Ld Physically compatible for 4 hr at room temperature 534 C

Gallium nitrate FUJ 1 mg/mLb AB 50 mg/mL Visually compatible for 24 hr at 25°C 1673 C

Gemcitabine HCl LI 10 mg/mLb UP 1 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa AB 1 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Heparin sodium TR 50 units/mL UP 2 mg/mLb Visually compatible for 4 hr at 25°C 1793 C

Heparin sodium ES 100 units/mLe UP 125 mg/mL Visually compatible for 24 hr at room temperature in 
test tubes. No precipitate found on filter from Y-site 
delivery

2063 C

Hetastarch in lactated 
electrolyte

AB 6% PHU 1 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydralazine HCl CI 20 mg/mL UP 10 mg/Ld Physically compatible for 4 hr at room temperature 534 C

Idarubicin HCl AD 1 mg/mLb UP 2a  and 50 
mg/mL

Haze forms immediately and precipitate forms in 20 
min

1525 I

Isavuconazonium 
sulfate

ASP 1.5 mg/mLe PF 1 mg/mLe Physically compatible for 2 hr 3263 C

Isoproterenol HCl WI 0.2 mg/mL UP 10 mg/Ld Physically compatible for 4 hr at room temperature 534 C

Labetalol HCl HOS 5 mg/mL PF 1 mg/mLb Measured turbidity increased 3533 I

Letermovir ME a a Physically compatible 3398 C

Lidocaine HCl AST 20 mg/mL UP 100 mg/Lc Physically compatible for 4 hr at room temperature 322 C

Linezolid PHU 2 mg/mL UP 1 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.33 mg/mLb UP 50 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Magnesium sulfate AB 500 mg/mL UP 10 mg/Ld Physically compatible for 4 hr at room temperature 534 C

Melphalan HCl BW 0.1 mg/mLb UP 1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl AB 10 mg/mL AB 2 mg/mLa Physically compatible for 4 hr at 25°C 1397 C

Meropenem 50 mg/mL PF 125 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Meropenem– 
vaborbactam

TMC 8 mg/mLb p PF 1 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Methylergonovine 
maleate

SZ 0.2 mg/mL UP 10 mg/Ld Physically compatible for 4 hr at room temperature 534 C

Metoprolol tartrate HOS 0.4 mg/mLb PF 1 mg/mLb Physically compatible for 1 hr at 23°C 3533 C

Midazolam HCl RC 5 mg/mL UP 50 mg/mL White precipitate forms immediately 1855 I

Morphine sulfate WY 15 mg/mL UP 10 mg/Ld Physically compatible for 4 hr at room temperature 534 C

Neostigmine methyl-
sulfate

RC 0.5 mg/mL UP 10 mg/Ld Physically compatible for 4 hr at room temperature 534 C

Nicardipine HCl DCC 0.1 mg/mLa UP 2 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Norepinephrine bitar-
trate

WI 1 mg/mL UP 10 mg/Ld Physically compatible for 4 hr at room temperature 534 C

Ondansetron HCl GL 1 mg/mLb UP 1 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Oritavancin diphos-
phate

TAR 0.8, 1.2, and 2 
mg/mLa 

PF 1 mg/mLa Haze forms immediately with precipitate after 1 hr 2928 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Oxacillin sodium BR 100 mg/mL UP 10 mg/Ld Physically compatible for 4 hr at room temperature 534 C

Oxaliplatin SS 0.5 mg/mLa PHU 1 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Oxytocin SZ 1 unit/mL UP 10 mg/Ld Physically compatible for 4 hr at room temperature 534 C

Paclitaxel NCI 1.2 mg/mLa AB 1 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Pancuronium bromide ES 0.05 mg/mLa AB 1 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Penicillin G potassium LI 200,000 units/
mL

UP 100 mg/Lc Physically compatible for 4 hr at room temperature 322 C

Pentazocine lactate WI 30 mg/mL UP 10 mg/Ld Physically compatible for 4 hr at room temperature 534 C

Phenytoin sodium PD 50 mg/mL UP 100 mg/Lc Immediate crystal formation 322 I

Phytonadione RC 10 mg/mL UP 10 mg/Ld Physically compatible for 4 hr at room temperature 534 C

Piperacillin sodium–
tazobactam sodium

LEk 40 mg/mLa m UP 1 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Plazomicin sulfate ACH 24 mg/mLe PF 1 mg/mLe Physically compatible for 1 hr at 20 to 25°C 3432 C

Procainamide HCl SQ 100 mg/mL UP 10 mg/Ld Physically compatible for 4 hr at room temperature 534 C

Prochlorperazine 
edisylate

SKF 5 mg/mL UP 10 mg/Ld Physically compatible for 4 hr at room temperature 534 C

Promethazine HCl SV 50 mg/mL UP 10 mg/Ll Physically compatible for 4 hr at room temperature 534 C

Promethazine HCl SV 50 mg/mL UP 10 mg/Lg Clear initially, but cloudiness develops in 4 hr at 
room temperature

534 I

Propofol ZENq 10 mg/mL UP 1 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Propranolol HCl AY 1 mg/mL UP 10 mg/Ld Physically compatible for 4 hr at room temperature 534 C

Quinupristin– 
dalfopristin

2 mg/mLa n 1 mg/mL Reported to be incompatible 3230 I

Remifentanil HCl GW 0.025 and 
0.25 mg/mLb 

AB 1 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb UP 1 mg/mLb Few small particles in 1 hr 1436 I

Scopolamine HBr BW 0.86 mg/mL UP 10 mg/Ld Physically compatible for 4 hr at room temperature 534 C

Sodium bicarbonate BR 75 mg/mL UP 100 mg/Lc Physically compatible for 4 hr at room temperature 322 C

Succinylcholine chloride BW 20 mg/mL UP 100 mg/Lc Physically compatible for 4 hr at room temperature 322 C

Tacrolimus FUJ 1 mg/mLb AB 50 mg/mLa Visually compatible for 24 hr at 25°C 1630 C

Tedizolid phosphate CUB 0.8 mg/mLb PF 1 mg/mLb Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLa b h PF 1 mg/mLa b h Physically compatible for 2 hr 2830 C

Teniposide BR 0.1 mg/mLa UP 1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Theophylline TR 4 mg/mL UP 2 mg/mLa Visually compatible for 6 hr at 25°C 1793 C

Thiotepa IMMi 1 mg/mLa UP 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226j AB 1 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TPN #189j UP 50 mg/mLb Visually compatible for 24 hr at 22°C 1767 C

TPN #212 to #215j AB 1 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Trimethobenzamide HCl RC 100 mg/mL UP 10 mg/Ld Physically compatible for 4 hr at room temperature 534 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vecuronium bromide OR 0.1 mg/mLa AB 1 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Vinorelbine tartrate BW 1 mg/mLb UP 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in combination with heparin sodium (Riker) 1000 units/L in dextrose 5%, sodium chloride 0.9%, and Ringer’s injection, lactated.

d Tested in dextrose 5% in Ringer’s injection, dextrose 5% in Ringer’s injection, lactated, dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

e Tested in both dextrose 5% and sodium chloride 0.9%.

f Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

g Tested in dextrose 5% in Ringer’s injection.

h Tested in Ringer’s injection, lactated.

i Lyophilized formulation tested.

j Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

k Test performed using the formulation WITHOUT edetate disodium.

l Tested in dextrose 5% in Ringer’s injection, lactated, dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

m Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

n Quinupristin and dalfopristin components combined.

o Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

p Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

q Test performed using the formulation WITH edetate disodium.

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Hydromorphone Hydrochloride
AHFS 28:08.08

Products
Hydromorphone hydrochloride is available in prefilled syringes 
with each mL of the solution containing hydromorphone hydro-
chloride 1, 2, or 4 mg with sodium citrate 0.2% and citric acid 
0.2%.3302 Although no preservatives have been added to the 
formulation, residual amounts of sodium metabisulfite, a 
reagent used in the purification process of the drug, may be 
present.3307 

Hydromorphone hydrochloride also is available in ampuls, 
cartridges, and prefilled syringes with each mL of the solu-
tion containing hydromorphone hydrochloride 1, 2, or 4 mg 
with sodium lactate 5.4 mg and sodium chloride; lactic acid or 
sodium hydroxide is used for pH adjustment.3303 Hydromor-
phone hydrochloride also is available in 1-mL vials and 20-mL 
multidose vials with each mL of the solution containing hydro-
morphone hydrochloride 2 mg with edetate disodium 0.5 mg, 
methylparaben 1.8 mg, and propylparaben 0.2 mg in water for 
injection; sodium hydroxide and/or hydrochloric acid may have 
been added to adjust the pH.3306 

A high potency formulation of hydromorphone hydrochlo-
ride is available packaged in ampuls, prefilled syringes, and 
single-dose vials; each mL of the solution contains 10 mg of 
hydromorphone hydrochloride with citric acid 0.2% and sodium 
citrate 0.2%.3302 3304 3305 Such formulations are noted to have no 
added preservatives;3302 3304 3305 however, sodium metabisulfite 
may be present in some formulations.3304 

Care should be taken to avoid confusion between the various 
standard concentrations of hydromorphone hydrochloride and 
the more concentrated high potency formulation in order to 
reduce the risk of medication errors.3302 3304 3305 

pH
From 3.5 to 5.5.3302 3303 3304 3305 3306 

Trade Name(s)
Dilaudid, Dilaudid-HP

Administration
Hydromorphone hydrochloride may be administered by subcu-
taneous, intramuscular, or slow direct intravenous injection over 
at least 2 to 33302 3303 3304 3305 or 3 to 5 minutes.3306 Administra-
tion by rapid intravenous injection increases the risk of adverse 
reactions.3302 3303 3304 3305 3306 

Stability
Hydromorphone hydrochloride products should be stored at 
controlled room temperature and should be protected from 
light until time of use.3302 3303 3304 3305 3306 Hydromorphone hydro-
chloride should not be stored under refrigeration because of 
possible precipitation or crystallization. Resolubilization at 

room temperature or upon warming may be performed without 
affecting the stability of the drug.593 

Hydromorphone hydrochloride solution should be visu-
ally inspected for particulate matter and discoloration prior to 
administration.3302 3303 3304 3305 The solution may develop a slight 
yellowish discoloration; however, no associated loss of potency 
has been demonstrated.3302 3303 3304 3305 If the solution is darker 
than pale yellow, more than slightly discolored, discolored in 
any other way, or if it contains a precipitate, it should not be 
used.3302 3306 Any unused portions should be discarded.3302 3303 
3304 3305 

Hydromorphone hydrochloride is physically compatible and 
chemically stable for at least 24 hours in most common large 
volume parenteral solutions when stored at 25°C protected 
from light.3302 3303 3304 3305 

Extemporaneously prepared hydromorphone hydrochloride 
10 and 50 mg/mL, stored in 100-mL glass vials or polyvinyl chlo-
ride (PVC) bags, exhibited no loss in 42 days at 4 and 23°C.1394 

Syringes
In 2015, reports of decreased potency of certain drugs (e.g., 
hydromorphone hydrochloride) stored in Becton Dickinson 
syringes for extended periods (i.e., exceeding 24 hours) were 
confirmed by the manufacturer of these syringes; the cause of 
this change was later identified to be the inclusion of an alter-
nate rubber stopper in the plunger of certain product lots 
of syringes.3029 3036 3037 3039 3041 3042 Decreased potency was not 
observed when the syringes were filled and used promptly.3037 
Use of the alternate stopper was later discontinued and use of 
the primary stopper in such syringes was resumed; however, 
Becton Dickinson states that its general-use syringes are cleared 
by FDA for immediate use in fluid aspiration and injection and 
that such syringes, regardless of the stopper material, have not 
been cleared by FDA for use as a closed-container system.3391 

Hydromorphone hydrochloride (Knoll) 10 mg/mL undiluted 
and diluted to 0.1 mg/mL in sodium chloride 0.9% was packaged 
as 3 mL in 10-mL polypropylene infusion pump syringes (Phar-
macia Deltec). No loss occurred over 30 days at 30°C.1967 

Hydromorphone hydrochloride 1.5 and 80 mg/mL in sodium 
chloride 0.9% packaged as 20 mL in 30-mL polypropylene 
syringes was evaluated for physical and chemical stability. 
Sample solutions were stored for 60 days at 4°C protected 
from light and 23°C exposed to normal fluorescent light. Other 
sample solutions were stored frozen at −20°C and at elevated 
temperature of 37°C for 2 days to simulate more extreme condi-
tions during express shipping. About 2 to 5% loss occurred in 60 
days at 4 and 23°C. The frozen and 37°C samples exhibited little 
change in concentration in 2 days. However, samples stored 
frozen at −20°C exhibited the formation of microparticulates 
in the thousands per mL, possibly shed by the syringe compo-
nents.2377 

DOI: 10.37573/9781585286850.196
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Implantable Pumps
The stability of hydromorphone hydrochloride 2 (Dilaudid) and 
10 (Dilaudid-HP) mg/mL was evaluated in SynchroMed implant-
able pumps over 16 weeks at 37°C. Little or no drug loss and no 
adverse effects on the pumps occurred.2584 

Central Venous Catheter
Hydromorphone hydrochloride (Knoll) 0.5 mg/mL in dextrose 
5% was found to be compatible with the ARROWg+ard Blue 

Plus (Arrow International) chlorhexidine-bearing triple-lumen 
central catheter. Essentially complete delivery of the drug was 
found with little or no drug loss occurring. Furthermore, chlor-
hexidine delivered from the catheter remained at trace amounts 
with no substantial increase due to the delivery of the drug 
through the catheter.2335 

Compatibility Information
Solution Compatibility

Hydromorphone HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s injection CU KNa 80 mg Physically compatible. No loss in 24 hr at 25°C 572 C

Dextrose 5% in Ringer’s injec-
tion, lactated

MG KNa 80 mg Physically compatible. No loss in 24 hr at 25°C 572 C

Dextrose 5% TRb KNa 80 mg Physically compatible. No loss in 24 hr at 25°C 572 C

Dextrose 5% MGc KNa 80 mg Physically compatible. No loss in 24 hr at 25°C 572 C

Dextrose 5% b KN 1 and 5 g No loss in 42 days at 4 and 23°C 1394 C

Dextrose 5% in sodium chloride 
0.45%

MG KNa 80 mg Physically compatible. No loss in 24 hr at 25°C 572 C

Dextrose 5% in sodium chlo-
ride 0.9%

MG KNa 80 mg Physically compatible. No loss in 24 hr at 25°C 572 C

Ringer’s injection MG KNa 80 mg Physically compatible. No loss in 24 hr at 25°C 572 C

Ringer’s injection, lactated MG KNa 80 mg Physically compatible. No loss in 24 hr at 25°C 572 C

Sodium chloride 0.45% MG KNa 80 mg Physically compatible. No loss in 24 hr at 25°C 572 C

Sodium chloride 0.9% TRb KNa 80 mg Physically compatible. No loss in 24 hr at 25°C 572 C

Sodium chloride 0.9% MGc KNa 80 mg Physically compatible. No loss in 24 hr at 25°C 572 C

Sodium chloride 0.9% b KN 1 and 5 g No loss in 42 days at 4 and 23°C 1394 C

Sodium chloride 0.9% ABb KN 20 and 100 
mg

Visually compatible. Little or no loss in 72 hr at 24°C 
under fluorescent light

1870 C

Sodium chloride 0.9% BAd e 1.5 to 80 g Physically compatible. 2 to 5% hydromorphone loss in 60 
days at 4°C protected from light and 23°C under fluores-
cent light

2377 C

Sodium chloride 0.9% f BA 200 mg Under 8% loss in 112 days at 4 and 20°C 2818 C

Sodium lactate 1⁄6 M CU KNa 80 mg Physically compatible. No loss in 24 hr at 25°C 572 C

a Both ampul and vial formulations tested.

b Tested in PVC containers.

c Tested in polyolefin containers.

d Tested in polypropylene syringes.

e Extemporaneously compounded from hydromorphone hydrochloride powder.

f Tested in PCA injectors.
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Additive Compatibility

Hydromorphone HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Bupivacaine HCl AB 625 mg and 1.25 g KN 20 mg NSa Visually compatible with little or no loss 
of either drug in 72 hr at 24°C under 
fluorescent light

1870 C

Bupivacaine HCl AB 625 mg and 1.25 g KN 100 mg NSa Visually compatible with little or no loss 
of either drug in 72 hr at 24°C under 
fluorescent light

1870 C

Clonidine HCl BI 150 mg 25 mg b No clonidine loss in 35 days at 37°C 2593 C

Fluorouracil AB 1 g AST 500 mg D5W, NSa Physically compatible. Little loss of 
either drug in 7 days at 32°C and 35 days 
at 23, 4, and −20°C

1977 C

Fluorouracil AB 16 g AST 500 mg D5W, NSa Physically compatible. Little loss of 
either drug in 3 days at 32°C, 7 days at 
23°C, and 35 days at 4 and −20°C

1977 C

Heparin sodium OR 1000 units KN 20 g D5Wa Visually compatible with no loss of 
hydromorphone in 18 days at 4 and 
23°C. Heparin not tested

2410 C

Heparin sodium OR 500 units KN 5 g D5Wa Visually compatible with no loss of 
hydromorphone in 18 days at 4 and 
23°C. Heparin not tested

2410 C

Heparin sodium OR 8000 units KN 5 g D5Wa Visually compatible with no loss of 
hydromorphone in 18 days at 4 and 
23°C. Heparin not tested

2410 C

Ketamine HCl SZ 200 mg, 600 mg, 
1 g

SZ 200 mg NSd Visually compatible. Under 10% loss of 
both drugs in 7 days at 25°C

2799 C

Midazolam HCl RC 0.1 to 4.5 g KN 0.5 to 45 g D5W, NS Visually compatible for 24 hr at room 
temperature

2086 C

Midazolam HCl RC 100 and 500 mg KN 2 and 20 g D5W, NS Visually compatible. Under 7% hydro-
morphone and midazolam loss in 23 
days at 4 and 23°C

2086 C

Ondansetron HCl GL 100 mg and 1 g ES 500 mg NS Physically compatible. No loss of either 
drug in 7 days at 32°C or 31 days at 4 
and 22°C protected from light

1690 C

Potassium chloride AST 0.5 and 1 mEq/mL KN 2 and 20 
mg/mL

D5Wa Visually compatible with no loss of 
hydromorphone in 18 days at 4 and 
23°C. Potassium chloride not tested

2410 C

Promethazine HCl ES 300 mg KN 1 g NSa Visually compatible for 21 days at 4 and 
25°C

1992 C

Verapamil HCl KN 80 mg KN 16 mg D5W, NS Physically compatible for 24 hr 764 C

Ziconotide acetate ELN 25 mgb BB 35 gc 90% ziconotide retained for 19 days at 
37°C. No hydromorphone loss in 25 days

2702 C

a Tested in PVC containers.

b Tested in SynchroMed implantable pumps.

c Hydromorphone HCl powder dissolved in ziconotide acetate injection.

d Tested in amber glass and PVC containers.
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Drugs in Syringe Compatibility

Hydromorphone HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Ampicillin sodium AY 250 mg/1 mL KN 2, 10, 40 mg/1 mL Visually compatible but 10% loss of ampi-
cillin in 5 hr at room temperature

2082 I

Atropine sulfate ES 0.4 mg/0.5 mL KN 4 mg/2 mLa Physically compatible for 30 min 517 C

Bupivacaine HCl AST 7.5 mg/mL KN 65 mg/mL Visually compatible for 30 days at 25°C 1660 C

Cefazolin sodium SKF >200 mg/1 mL KN 2, 10, 40 mg/1 mL Precipitate forms 2082 I

Cefazolin sodium SKF 150 mg/1 mL KN 2, 10, 40 mg/1 mL Visually compatible with less than 10% loss 
of each drug in 24 hr at room temperature

2082 C

Ceftazidime GL 180 mg/1 mL KN 2, 10, 40 mg/1 mL Visually compatible with less than 10% loss 
of either drug in 24 hr at room tempera-
ture

2082 C

Chlorpromazine HCl ES 25 mg/1 mL KN 4 mg/2 mLa Physically compatible for 30 min 517 C

Cloxacillin sodium AY 250 mg/1 mL KN 2, 10, 40 mg/1 mL Precipitate forms but dissipates with 
shaking. Under 10% loss of both drugs in 
24 hr at room temperature

2082 ?

Dexamethasone 
sodium phosphate

SX 4 mg/mLb KN 2, 10, 40 mg/mLb Visually compatible and both drugs stable 
for 24 hr at 24°C

1542 C

Dexamethasone 
sodium phosphate

DB 10 mg/mLb KN 2 and 10 mg/mLb Visually compatible and both drugs stable 
for 24 hr at 24°C

1542 C

Dexamethasone 
sodium phosphate

DB 10 mg/mLb KN 40 mg/mLb White turbidity forms immediately 1542 I

Dexamethasone 
sodium phosphate

DB 7.1 mg/mLc KN 11.6 mg/mLc Visually compatible for 24 hr at 24°C 1542 C

Dexamethasone 
sodium phosphate

DB 5.5 to 6.6 mg/mLc KN 13.3 to 17.5 mg/mLc Precipitate forms 1542 I

Dexamethasone 
sodium phosphate

DB 4.75 mg/mLc KN 10.5 mg/mLc Visually compatible for 24 hr at 24°C 1542 C

Dexamethasone 
sodium phosphate

DB 3 to 4.1 mg/mLc KN 14.75 to 25 mg/mLc Precipitate forms 1542 I

Dexamethasone 
sodium phosphate

SX 3.34 mg/mLc KN 26.66 mg/mLc Visually compatible for 24 hr at 24°C 1542 C

Diazepam SX 5 mg/1 mL KN 2, 10, 40 mg/1 mL Diazepam precipitate forms immediately 
due to aqueous dilution

2082 I

Dimenhydrinate SQ 50 mg/1 mL KN 2, 10, 40 mg/1 mL Visually compatible with both drugs stable 
for 24 hr at 4, 23, and 37°C. Precipitate 
forms after 24 hr

1776 C

Dimenhydrinate 10 mg/1 mL 50 mg/1 mL Precipitate forms in about 2 hr 2569 I

Diphenhydramine HCl PD 50 mg/1 mL KN 4 mg/2 mLa Physically compatible for 30 min 517 C

Fentanyl citrate MN 0.05 mg/1 mL KN 4 mg/2 mLa Physically compatible for 30 min 517 C

Glycopyrrolate RB 0.2 mg/1 mL KN 2 mg/1 mL Physically compatible. pH in glycopyrrolate 
stability range for 48 hr at 25°C

331 C

Glycopyrrolate RB 0.2 mg/1 mL KN 4 mg/2 mL Physically compatible. pH in glycopyrrolate 
stability range for 48 hr at 25°C

331 C

Glycopyrrolate RB 0.4 mg/2 mL KN 2 mg/1 mL Physically compatible. pH in glycopyrrolate 
stability range for 48 hr at 25°C

331 C



848 HydromorpHone HydrocHloride ASHp inJecTABle drUG inFormATion

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Haloperidol lactate MN 1d , 2d , 5 mg/1 
mL

KN 1d and 10 mg/1 mL Visually compatible for 24 hr at 25°C under 
fluorescent light

1785 C

Haloperidol lactate MN 2 mg/mL KN 10 and 15 mg/mL White precipitate of haloperidol forms 
immediately

668 I

Heparin sodium OR 10 units/1 mL KN 50 mg/1 mL White cloudy precipitate 2410 I

Heparin sodium LEO 100 units/1 mL KN 50 mg/1 mL White cloudy precipitate 2410 I

Heparin sodium OR 25,000 units/1 mL KN 50 mg/1 mL White cloudy precipitate 2410 I

Hyaluronidase WY 150 units/mLe KN 2 mg/mLe 43 and 56% hyaluronidase loss in 24 hr at 4 
and 23°C, respectively

1907 I

Hyaluronidase WY 150 units/mLe KN 10 and 40 mg/mLe 70 to 82% hyaluronidase loss in 24 hr at 4 
and 23°C

1907 I

Hydroxyzine HCl PF 50 mg/1 mL KN 4 mg/2 mLa Physically compatible for 30 min 517 C

Hydroxyzine HCl PF 100 mg/2 mL KN 0.75 mg/0.8 mL Physically compatible 771 C

Ketamine HCl SZ 0.2, 0.6, 1 mg/mLj SZ 0.2 mg/mLj Visually compatible. Under 10% loss of 
both drugs in 7 days at 25°C

2799 C

Ketorolac trometh-
amine

SY 30 mg/1 mL KN 10 mg/1 mL Cloudiness forms immediately but clears 
with swirling

1785 ?

Ketorolac trometh-
amine

SY 30 mg/1 mL KN 1 mg/1 mLd Visually compatible for 24 hr at 25°C under 
fluorescent light

1785 C

Ketorolac trometh-
amine

SY 15 mg/1 mLd KN 1d and 10 mg/1 mL Visually compatible for 24 hr at 25°C under 
fluorescent light

1785 C

Lorazepam WY 4 mg/1 mL KN 2, 10, 40 mg/1 mL Visually compatible. 10% lorazepam loss in 
6 days at 4°C, 4 days at 23°C, and 24 hr at 
37°C. Little hydromorphone loss in 7 days 
at all temperatures

1776 C

Methotrimeprazine HCl LE 10 mg/mL KN 10 mg/mL Visually compatible with less than 10% loss 
of either drug in 7 days at 8°C

668 C

Metoclopramide HCl RB 5 mg/mL KN 10 and 20 mg/mL Visually compatible with less than 10% loss 
of either drug in 7 days at 8°C

668 C

Midazolam HCl RC 5 mg/1 mL WB 2 mg/0.5 mL Physically compatible for 4 hr at 25°C 1145 C

Pantoprazole sodium i 4 mg/1 mL 10 mg/1 mL Whitish precipitate forms within 4 hr 2574 I

Pentazocine lactate WI 30 mg/1 mL KN 4 mg/2 mLa Physically compatible for 30 min 517 C

Pentobarbital sodium AB 50 mg/1 mL KN 4 mg/2 mLf Physically compatible for 30 min 517 C

Pentobarbital sodium AB 50 mg/1 mL KN 4 mg/2 mLg Transient precipitate that dissipates after 
mixing and stays clear for 30 min

517 ?

Phenobarbital sodium AB 120 mg/1 mL KN 2, 10, 40 mg/1 mL Precipitate forms immediately but dissi-
pates with shaking. Phenobarbital precipi-
tates after 6 hr at room temperature

2082 I

Phenytoin sodium AB 50 mg/1 mL KN 2, 10, 40 mg/1 mL White precipitate of phenytoin forms 
immediately

2082 I

Potassium chloride AST 2 mEq/1 mL KN 50 mg/1 mL Visually compatible for 24 hr at room 
temperature

2410 C

Prochlorperazine 
edisylate

SKF 5 mg/1 mL KN 4 mg/2 mLf Precipitates immediately 517 I

Prochlorperazine 
edisylate

SKF 5 mg/1 mL KN 4 mg/2 mLg Physically compatible for 30 min 517 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Prochlorperazine 
mesylate

RP 5 mg/1 mL KN 2, 10, 40 mg/1 mL Visually compatible. Little or no loss of 
either drug in 7 days at 4, 23, and 37°C

1776 C

Prochlorperazine 
mesylate

RP 1.5 mg/mLj SX 0.5 mg/mLj Physically compatible for 96 hr at room 
temperature exposed to light

2171 C

Promethazine HCl WY 50 mg/1 mL KN 4 mg/2 mLa Physically compatible for 30 min 517 C

Promethazine HCl WY 25 mg/1 mL KN 4 mg/2 mLa Physically compatible for 30 min 517 C

Ranitidine HCl GL 50 mg/2 mL PE 2 mg/1 mL Physically compatible for 1 hr at 25°C 978 C

Salbutamol sulfate GL 2.5 mg/2.5 mLb KN 1 mg/0.5 mL Physically compatible for 1 hr 1904 C

Scopolamine HBr BW 0.43 mg/0.5 mL KN 4 mg/2 mLa Physically compatible for 30 min 517 C

Trimethobenzamide 
HCl

BE 100 mg/1 mL KN 4 mg/2 mLa Physically compatible for 30 min 517 C

Ziconotide acetate ELN 25 mcg/mL BB 35 mg/mLk No loss of either drug in 25 days at 5°C 2702 C

a Both ampul and vial formulations tested.

b Mixed in equal quantities. Final concentration is one-half the indicated concentration.

c Mixed in varying quantities to yield the final concentrations noted.

d Dilution prepared in sterile water for injection.

e Mixed in equal quantities for testing.

f Vial formulation tested.

g Ampul formulation tested.

h Both preserved (benzyl alcohol 0.9%; benzalkonium chloride 0.01%) and unpreserved sodium chloride 0.9% were used as a diluent.

i Test performed using the formulation WITHOUT edetate disodium.

j Diluted in sodium chloride 0.9%.

k Hydromorphone HCl powder dissolved in ziconotide acetate injection.

Y-Site Injection Compatibility (1:1 Mixture)

Hydromorphone HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL WW 2 mg/mL Physically compatible for 4 hr at 23°C 2901, 
2902 

C

Acetaminophen CAD 10 mg/mL HOS 4 mg/mL Physically compatible with less than 10% acet-
aminophen loss over 4 hr at room temperature

2841, 
2844 

C

Acyclovir sodium BW 5 mg/mLa WB 0.04 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Allopurinol sodium BW 3 mg/mLb KN 0.5 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa AST 0.5 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Amikacin sulfate BR 5 mg/mLa WY 0.2 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Ampicillin sodium BR 20 mg/mLb WY 0.2 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Ampicillin sodium AY 20a and 250 
mg/mL

KN 2, 10, 40 mg/mL Visually compatible. Hydromorphone stable for 
24 hr. 10% ampicillin loss in 5 hr

1532 I

Amsacrine NCI 1 mg/mLa AST 0.5 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

Atropine sulfate LY 0.4 mg/mL AST 0.5 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Aztreonam SQ 40 mg/mLa KN 0.5 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa AST 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetrasodium TMC 1 mg/mLb 0.5b and 1b mg/
mL

Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.7 mg/mLb BA 1 mg/mLb Physically compatible for 4 hr at room 
temperature

2758 C

Caspofungin acetate ME 0.5 mg/mLb HOS 1 mg/mL Physically compatible with hydromorphone HCl 
i.v. push over 2 to 5 min

2766 C

Cefazolin sodium SKF 20 mg/mLa WY 0.2 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Cefazolin sodium SKF 20a and 150 
mg/mL

KN 2, 10, 40 mg/mL Visually compatible and both drugs stable for 
24 hr

1532 C

Cefazolin sodium SKF >200 mg/mL KN 2, 10, 40 mg/mL Precipitate forms immediately 1532 I

Cefotaxime sodium HO 20 mg/mLa WY 0.2 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Cefoxitin sodium MSD 20 mg/mLa WY 0.2 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Ceftaroline fosamil FOR 2.22 mg/
mLa b f 

HOS 0.5 mg/mLa b f Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime GL 40a and 180 
mg/mL

KN 2, 10, 40 mg/mL Visually compatible and both drugs stable for 
24 hr

1532 C

Ceftolozane sulfate– 
tazobactam sodium

CUB 10 mg/mLk l AKN 1 mg/mLk Physically compatible for 2 hr 3262 C

Cefuroxime sodium GL 30 mg/mLa WY 0.2 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Chloramphenicol sodium 
succinate

LY 20 mg/mLa WY 0.2 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Cisatracurium besylate GW 0.1, 2, 5 mg/
mLa 

ES 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cladribine ORT 0.015b and 
0.5d mg/mL

KN 0.5 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Clevidipine butyrate CHS 0.5 mg/mL 10 mg/mL Physically incompatible 3334 I

Clindamycin phosphate UP 12 mg/mLa WY 0.2 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Cloxacillin sodium AY 250 mg/mL KN 2, 10, 40 mg/mL Turbidity forms but dissipates with shaking 
and solution remains clear. Both drugs stable 
for 24 hr

1532 ?

Cloxacillin sodium AY 40 mg/mLa KN 2, 10, 40 mg/mL Turbidity forms immediately and cloxacillin 
precipitate develops

1532 I

Cloxacillin sodium AY 27 mg/mLa KN 2, 10, 40 mg/mL Turbidity forms immediately 1532 I

Cloxacillin sodium AY 12 mg/mLa KN 2, 10, 40 mg/mL Visually compatible for 24 hr; precipitate forms 
in 96 hr

1532 C

Cloxacillin sodium SMX 100 mg/mL SZ 10 mg/mL Physically compatible for up to 4 hr at room 
temperature

3245 C

Dexamethasone sodium 
phosphate

AMR 1 mg/mLa AST 0.5 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Dexmedetomidine HCl AB 4 mcg/mLb AST 0.5 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diazepam SX 5 mg/mL KN 2, 10, 40 mg/mL Turbidity forms immediately and diazepam 
precipitate develops

1532 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Diazepam ES 0.5 mg/mLa AST 0.5 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Diltiazem HCl MMD 1 mg/mLa KN 1 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Diphenhydramine HCl SCN 2 mg/mLa AST 0.5 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Dobutamine HCl LI 4 mg/mLa KN 1 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Docetaxel RPR 0.9 mg/mLa AST 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Dopamine HCl AB 3.2 mg/mLa KN 1 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Doripenem JJ 5 mg/mLa b BA 1 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl liposomal SEQ 0.4 mg/mLa ES 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Doxycycline hyclate ES 1 mg/mLa WY 0.2 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Epinephrine HCl AB 0.02 mg/mLa KN 1 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Eravacycline dihydrochloride TET 0.6 mg/mLb AKN 1 mg/mLb Physically compatible for 2 hr at room 
temperature

3532 C

Erythromycin lactobionate AB 5 mg/mLa WY 0.2 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Etoposide phosphate BR 5 mg/mLa ES 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine ME 2 mg/mLb 0.5 mg/mLa Visually compatible for 4 hr at 22°C 1936 C

Fenoldopam mesylate AB 80 mcg/mLb ES 0.5 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate ES 0.05 mg/mL KN 1 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Filgrastim AMG 30 mcg/mLa KN 0.5 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fludarabine phosphate BX 1 mg/mLa KN 0.5 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Foscarnet sodium AST 24 mg/mL KN 10 mg/mL Physically compatible for 24 hr at room 
temperature under fluorescent light

1335 C

Furosemide AMR 10 mg/mL KN 1 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Gallium nitrate FUJ 1 mg/mLb WY 4 mg/mL Precipitate forms in 24 hr at 25°C 1673 I

Gemcitabine HCl LI 10 mg/mLb AST 0.5 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Gentamicin sulfate TR 0.8 mg/mLa WY 0.2 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Granisetron HCl SKB 1 mg/mL KN 0.5 mg/mLb Physically compatible with little or no loss of 
either drug in 4 hr at 22°C

1883 C

Granisetron HCl SKB 0.05 mg/mLa ES 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Haloperidol lactate MN 0.2 mg/mLa AST 0.5 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Heparin sodium ES 100 units/mLa KN 1 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Hetastarch in lactated elec-
trolyte

AB 6% AST 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydroxyethyl starch 130/0.4 
in sodium chloride 0.9%

FRK 6% SZ 0.4a , 1.2a , 2 mg/
mL

Visually compatible for 24 hr at room tempera-
ture

2770 C

Hydroxyzine HCl WI 4 mg/mLa AST 0.5 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Isavuconazonium sulfate ASP 1.5 mg/mLk AKN 1 mg/mLk Physically compatible for 2 hr 3263 C

Ketorolac tromethamine WY 1 mg/mLa AST 0.5 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Labetalol HCl AH 2 mg/mLa KN 1 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Levofloxacin OMN 5 mg/mLa HOS 2 mg/mL Physically compatible 2794 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Linezolid PHU 2 mg/mL AST 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.5 mg/mLa KN 1 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Lorazepam WY 0.1 mg/mLa AST 0.5 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Magnesium sulfate LY 16.7, 33.3, 50, 
100 mg/mLa 

KN 2 mg/mLa Visually compatible for 4 hr at 25°C 1549 C

Melphalan HCl BW 0.1 mg/mLb KN 0.5 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meropenem 50 mg/mL SZ 10 mg/mL Physically compatible for 4 hr at room 
temperature

3538 C

Meropenem–vaborbactam TMC 8 mg/mLb m AKN 1 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Methotrimeprazine HCl LE 0.2 mg/mLa AST 0.5 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Metoclopramide HCl DU 5 mg/mL AST 0.5 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Metronidazole SE 5 mg/mL WY 0.2 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Micafungin sodium ASP 1.5 mg/mLb BA 0.5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Midazolam HCl RC 2 mg/mLa KN 1 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Midazolam HCl RC 0.2 mg/mLa AST 0.5 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Milrinone lactate SW 0.2 mg/mLa KN 1 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Morphine sulfate SCN 2 mg/mLa KN 1 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Nafcillin sodium WY 20 mg/mLa WY 0.2 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Nicardipine HCl WY 1 mg/mLa KN 1 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Nitroglycerin AB 0.4 mg/mLa KN 1 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Norepinephrine bitartrate AB 0.128 mg/mLa KN 1 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Ondansetron HCl GL 1 mg/mLb KN 0.5 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Oxacillin sodium BE 20 mg/mLa WY 0.2 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Oxaliplatin SS 0.5 mg/mLa ES 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Paclitaxel NCI 1.2 mg/mLa KN 0.5 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Palonosetron HCl MGI 50 mcg/mL BA 0.5 mg/mLa Physically compatible and no loss of either 
drug in 4 hr

2720 C

Pemetrexed disodium LI 20 mg/mLb ES 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Penicillin G potassium PF 100,000 units/
mLa 

WY 0.2 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Phenobarbital sodium AB 120 mg/mL KN 2, 10, 40 mg/mL Turbidity forms but dissipates; phenobarbital 
precipitates in 6 hr

1532 I

Phenobarbital sodium WY 2 mg/mLa AST 0.5 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Phenytoin sodium AB 50 mg/mL KN 2, 10, 40 mg/mL Turbidity forms immediately and phenytoin 
precipitate develops

1532 I

Phenytoin sodium ES 2 mg/mLa b AST 0.5 mg/mLa Precipitate forms within 1 hr 1706 I

Piperacillin sodium– 
tazobactam sodium

LEe 40 mg/mLa i ES 0.5 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Plazomicin sulfate ACH 24 mg/mLk AKN 1 mg/mLk Physically compatible for 1 hr at 20 to 25°C 3432 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Posaconazole ME 18 mg/mL 10 mg/mLk Physically compatible 2911, 
2912 

C

Propofol ZENn 10 mg/mL AST 0.5 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Ranitidine HCl GL 1 mg/mLa KN 1 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

ES 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb WI 0.5 mg/mLb Few small particles in 30 min 1436 I

Scopolamine HBr LY 0.05 mg/mLa AST 0.5 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Tacrolimus FUJ 10 and 40 
mcg/mLa 

KN 2 and 0.2 mg/mLa Visually compatible. No loss of either drug in 4 
hr at 24°C

2216 C

Tedizolid phosphate CUB 0.8 mg/mLb AKN 1 mg/mLb Physically compatible for 2 hr 3244 C

Teniposide BR 0.1 mg/mLa KN 0.5 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMg 1 mg/mLa AST 0.5 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #218, #220, #221, #223h ES 0.5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #219, #222, #224 to 
#226h 

ES 0.5 mg/mLa Damage to emulsion occurs immediately with 
free oil formation possible

2215 I

Tobramycin sulfate DI 0.8 mg/mLa WY 0.2 mg/mLa Physically compatible for 4 hr at 25°C 987 C

TPN #212 to #215h ES 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Trimethoprim–sulfamethox-
azole

BW 0.8 mg/mLa j WY 0.2 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Vancomycin HCl LI 5 mg/mLa WY 0.2 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Vancomycin HCl HOS 4 mg/mLb HOS 2 mg/mL Physically compatible 2794 C

Vecuronium bromide OR 1 mg/mL KN 1 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Vinorelbine tartrate BW 1 mg/mLb KN 0.5 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in sterile water for injection.

d Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

e Test performed using the formulation WITHOUT edetate disodium.

f Tested in Ringer’s injection, lactated.

g Lyophilized formulation tested.

h Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

i Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

j Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

k Tested in both dextrose 5% and sodium chloride 0.9%.

l Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

m Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

n Test performed using the formulation WITH edetate disodium.

Selected Revisions July 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Hydroxyethyl Starch 130/0.4 in Sodium Chloride 0.9%
AHFS 40:12

Products
Hydroxyethyl starch 130/0.4 is available as a 6% (6 g/100 
mL) injection in sodium chloride 0.9% in 500-mL plastic 
containers.3453 The solution also contains sodium hydroxide or 
hydrochloric acid for pH adjustment.3453 

pH
From 4 to 5.5.3453 

Osmolarity
The calculated osmolarity is 308 mOsm/L.3453 

Tonicity
The injection is an isotonic solution.3453 

Sodium Content
The product provides 77 mEq of sodium per 500-mL container.3453 

Trade Name(s)
Voluven

Administration
Hydroxyethyl starch 130/0.4 6% in sodium chloride 0.9% is 
administered only by intravenous infusion.3453 Any remaining 

solution in partially used containers should be discarded.3453 
The dosage and rate of infusion should be individualized 
according to the patient’s condition and response.3453 The 
container is made of nondiethylhexyl phthalate (non-DEHP) 
plastic and is latex free.3453 The container itself does not require 
a vented intravenous administration set, and the manufacturer 
states that administration of the drug should not be vented.3453 
The product should be inspected for discoloration and particu-
late matter prior to use.3453 If the drug is administered by pres-
sure infusion, air should be withdrawn or expelled from the 
container through the medication/administration port prior to 
infusion.3453 

Stability
Hydroxyethyl starch 130/0.4 6% in sodium chloride 0.9% 
is a clear to slightly opalescent colorless to slightly yellow 
colloidal solution.3453 The product should be stored at 15 to 
25°C and should not be frozen.3453 The bag of solution should 
not be removed from the overwrap until immediately prior to 
use.3453 It should only be administered if the solution is clear 
and free from particles.3453 The solution should be admin-
istered immediately after insertion of the administration  
set.3453 

DOI: 10.37573/9781585286850.197

Compatibility Information
Y-Site Injection Compatibility (1:1 Mixture)

Hydroxyethyl starch 130/0.4 in sodium chloride 0.9%

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ampicillin sodium NOP 10, 25, 40 mg/mLa FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Calcium chloride HOS 20, 40, 80 mg/mLa FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Calcium gluconate PP 20, 30, 40 mg/mLa FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Cefazolin sodium NOP 20, 30, 40 mg/mLa FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Ceftriaxone sodium RC 20, 30, 40 mg/mLa FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Ciprofloxacin AB 0.5, 1, 2 mg/mLa FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Clindamycin phosphate SZ 6, 12, 24 mg/mLa FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Dimenhydrinate SZ 0.5, 0.75, 1 mg/mLa FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Dobutamine HCl SZ 1, 2, 4 mg/mLa FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Dopamine HCl BMS 0.8, 3.2, 6.4 mg/mLa FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Epinephrine HCl BIO 16, 24, 32 mcg/mLa FRK 6% Color change within 4 hr 2770 I

Esmolol HCl BA 10 mg/mLa FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Fentanyl citrate SZ 20a , 35a , 50 mcg/mL FRK 6% Visually compatible for 24 hr at room temperature 2770 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Furosemide SZ 1, 1.5, 2 mg/mLa FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Gentamicin sulfate SX 1, 3, 5 mg/mLa FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Heparin sodium HOS 10 units/mL FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Heparin sodium PP 1000, 10,000 units/mL FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Hydromorphone HCl SZ 0.4a , 1.2a , 2 mg/mL FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Insulin, regular NOV 5, 27.5, 50 units/mLa FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Labetalol HCl SZ 1.25a , 2.5a , 5 mg/mL FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Levofloxacin OMN 1, 2.5, 5 mg/mLa FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Magnesium sulfate SZ 125a , 250a , 500 mg/mL FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Meperidine HCl SZ 1, 5, 10 mg/mLa FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Methylprednisolone 
sodium succinate

NOP 0.25a , 5a , 62.5 mg/mL FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Metronidazole HOS 1a , 2.5a , 5 mg/mL FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Midazolam HCl SZ 1, 1.5, 2 mg/mLa FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Morphine sulfate SZ 1, 5, 10 mg/mLa FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Moxifloxacin HCl BAY 0.4a , 0.8a , 1.6 mg/mL FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Multivitamins SX 2.5, 5, 10 mL/La FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Nitroglycerin SZ 0.1, 0.25, 0.4 mg/mLa FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Norepinephrine bitar-
trate

SZ 6, 8, 64 mcg/mLa FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Octreotide acetate NVA 5, 7.5, 10 mcg/mLa FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Phenytoin sodium SZ 6, 7.5, 9 mg/mLa FRK 6% White precipitate forms immediately 2770 I

Potassium chloride HOS 0.02, 0.4, 0.8 mEq/mLa FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Potassium phosphates SX 0.003, 0.0765, 0.15 
mmol/mLa 

FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Propofol NOP 2.5a , 5a , 10 mg/mL FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Sodium bicarbonate HOS 0.25a , 0.5a , 1 mmol/mL FRK 6% Visually compatible for 24 hr at room temperature 2770 C

Vasopressin SZ 0.4, 0.7, 1 unit/mLa FRK 6% Visually compatible for 24 hr at room temperature 2770 C

a Tested in dextrose 5%.

Selected Revisions September 30, 2019. © Copyright, October 
2010. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)



856 Hydroxyzine HydrocHloride ASHP inJecTABle drUG inForMATion

Hydroxyzine Hydrochloride
AHFS 28:24.92

Products
Hydroxyzine hydrochloride is available as a 25-mg/mL solu-
tion in 1-mL vials and 10-mL multiple-dose vials. It also is avail-
able as a 50-mg/mL solution in 1- and 2-mL single-dose vials 
and 10-mL multiple-dose vials. Also present in the solutions are 
benzyl alcohol 0.9% and sodium hydroxide and/or hydrochloric 
acid to adjust the pH.1(11/06) 4 

pH
From 3.5 to 6.17 

Administration
Hydroxyzine hydrochloride may be administered undiluted by 
intramuscular injection only, preferably into the upper outer quad-
rant of the buttock or the midlateral thigh muscles in adults. In 
children, the midlateral muscles of the thigh are preferred.1(11/06) 4 

Stability
Hydroxyzine should be stored at controlled room temperature 
and protected from freezing and excessive temperatures.1(11/06) 4 

DOI: 10.37573/9781585286850.198

Compatibility Information
Additive Compatibility

Hydroxyzine HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Aminophylline SE 1 g RR 250 mg D5W Physically incompatible 15 I

Chloramphenicol sodium 
succinate

PD 10 g RR 250 mg D5W Physically incompatible 15 I

Cisplatin BR 200 mg LY 500 mg NSa Physically compatible for 
48 hr

1190 C

Cyclophosphamide AD 1 g LY 500 mg D5Wa Physically compatible for 
48 hr

1190 C

Cytarabine UP 1 g LY 500 mg D5Wa Physically compatible for 
48 hr

1190 C

Dimenhydrinate SE 500 mg RR 250 mg D5W Physically compatible 15 C

Etoposide BR 1 g LY 500 mg D5Wa Physically compatible for 
48 hr

1190 C

Lidocaine HCl AST 2 g PF 100 mg Physically compatible 24 C

Mesna AW 3 g LY 500 mg D5Wa Physically compatible for 
48 hr

1190 C

Methotrexate sodium BV 1 and 3 g LY 500 mg D5Wa Physically compatible for 
48 hr

1190 C

Nafcillin sodium WY 500 mg PF 100 mg Physically compatible 27 C

Penicillin G potassium SQ 20 million units RR 250 mg D5W Physically incompatible 15 I

Penicillin G sodium UP 20 million units RR 250 mg D5W Physically incompatible 15 I

Pentobarbital sodium AB 1 g RR 250 mg D5W Physically incompatible 15 I

Phenobarbital sodium WI 200 mg RR 250 mg D5W Physically incompatible 15 I

a Tested in glass containers.
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Drugs in Syringe Compatibility

Hydroxyzine HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Atropine sulfate 0.4 mg/1 mL PF 100 mg/2 mL Physically compatible 771 C

Atropine sulfate 0.4 mg/1 mL PF 50 mg/1 mL Physically compatible 771 C

Atropine sulfate 0.6 mg/1.5 mL PF 100 mg/4 mL Physically compatible for at least 15 min 14 C

Atropine sulfate USP 0.4 mg/0.4 mL NF 50 mg/1 mL Hydroxyzine stable for at least 10 days at 
3 and 25°C

49 C

Atropine sulfate ST 0.4 mg/1 mL PF 50 mg/1 mL Physically compatible for at least 15 min 326 C

Buprenorphine HCl Physically and chemically compatible 4 C

Butorphanol tartrate BR 2 mg/1 mL PF 50 mg/1 mL Physically compatible 771 C

Butorphanol tartrate BR 1 mg/1 mL PF 100 mg/2 mL Physically compatible 771 C

Chlorpromazine HCl PO 50 mg/2 mL PF 50 mg/1 mL Physically compatible for at least 15 min 326 C

Chlorpromazine HCl STS 50 mg/2 mL ES 100 mg/2 mL Visually compatible for 60 min 1784 C

Dimenhydrinate HR 50 mg/1 mL PF 50 mg/1 mL Physically incompatible within 15 min 326 I

Diphenhydramine HCl PD 50 mg/1 mL PF 50 mg/1 mL Physically compatible for at least 15 min 326 C

Doxapram HCl RB 400 mg/20 mL 25 mg/1 mL Physically compatible with no doxapram 
loss in 24 hr

1177 C

Droperidol MN 2.5 mg/1 mL PF 50 mg/1 mL Physically compatible for at least 15 min 326 C

Fentanyl citrate MN 0.05 mg/1 mL PF 50 mg/1 mL Physically compatible for at least 15 min 326 C

Fentanyl citrate CR 0.05 mg/1 mL PF 50 mg/1 mL Physically compatible 771 C

Fentanyl citrate CR 0.05 mg/1 mL PF 100 mg/2 mL Physically compatible 771 C

Fluphenazine HCl LY 5 mg/2 mL ES 100 mg/2 mL Visually compatible for 60 min 1784 C

Glycopyrrolate RB 0.2 mg/1 mL PF 25 mg/1 mL Physically compatible. pH in glycopyrro-
late stability range for 48 hr at 25°C

331 C

Glycopyrrolate RB 0.2 mg/1 mL PF 50 mg/2 mL Physically compatible. pH in glycopyrro-
late stability range for 48 hr at 25°C

331 C

Glycopyrrolate RB 0.4 mg/2 mL PF 25 mg/1 mL Physically compatible. pH in glycopyrro-
late stability range for 48 hr at 25°C

331 C

Haloperidol lactate MN 10 mg/2 mL ES 100 mg/2 mL White precipitate forms within 5 min 1784 I

Hydromorphone HCl KN 4 mg/2 mL PF 50 mg/1 mL Physically compatible for 30 min 517 C

Hydromorphone HCl KN 0.75 mg/0.8 mL PF 100 mg/2 mL Physically compatible 771 C

Ketorolac tromethamine SY 180 mg/6 mL SO 150 mg/3 mL Heavy white precipitate forms immedi-
ately, separating into two layers over time

1703 I

Lidocaine HCl AST 2%/2 mL PF 50 mg/2 mL Physically compatible 771 C

Lidocaine HCl AST 2%/2 mL PF 100 mg/2 mL Physically compatible 771 C

Meperidine HCl WI 100 mg/2 mL PF 50 mg/1 mL Physically compatible 771 C

Meperidine HCl WI 50 mg/1 mL PF 100 mg/2 mL Physically compatible 771 C

Meperidine HCl WY 100 mg/1 mL PF 100 mg/4 mL Physically compatible for at least 15 min 14 C

Meperidine HCl WI 50 mg/1 mL PF 50 mg/1 mL Physically compatible for at least 15 min 326 C

Methotrimeprazine HCl LE 20 mg/1 mL PF 50 mg/1 mL Physically compatible 771 C
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Methotrimeprazine HCl LE 10 mg/0.5 mL PF 100 mg/2 mL Physically compatible 771 C

Metoclopramide HCl NO 10 mg/2 mL PF 50 mg/1 mL Physically compatible for 15 min at room 
temperature

565 C

Midazolam HCl RC 5 mg/1 mL ES 100 mg/2 mL Physically compatible for 4 hr at 25°C 1145 C

Morphine sulfate WY 15 mg/1 mL PF 100 mg/4 mL Physically compatible for at least 15 min 14 C

Morphine sulfate ST 15 mg/1 mL PF 50 mg/1 mL Physically compatible for at least 15 min 326 C

Morphine sulfate 10 mg/0.7 mL PF 50 mg/1 mL Physically compatible 771 C

Morphine sulfate 5 mg/0.3 mL PF 100 mg/2 mL Physically compatible 771 C

Nalbuphine HCl EN 10 mg/1 mL PF 50 mg Physically compatible for 36 hr at 27°C 762 C

Nalbuphine HCl EN 5 mg/0.5 mL PF 50 mg Physically compatible for 36 hr at 27°C 762 C

Nalbuphine HCl EN 2.5 mg/0.25 mL PF 50 mg Physically compatible for 36 hr at 27°C 762 C

Nalbuphine HCl DU 10 mg/1 mL PF 25 mg/1 mL Physically compatible for 48 hr 128 C

Nalbuphine HCl DU 20 mg/1 mL PF 25 mg/1 mL Physically compatible for 48 hr 128 C

Pentazocine lactate WI 60 mg/2 mL PF 50 mg/1 mL Physically compatible 771 C

Pentazocine lactate WI 30 mg/1 mL PF 100 mg/2 mL Physically compatible 771 C

Pentazocine lactate WI 30 mg/1 mL PF 100 mg/4 mL Physically compatible for at least 15 min 14 C

Pentazocine lactate WI 30 mg/1 mL PF 50 mg/1 mL Physically compatible for at least 15 min 326 C

Pentobarbital sodium WY 100 mg/2 mL PF 100 mg/4 mL Precipitate forms within 15 min 14 I

Pentobarbital sodium AB 50 mg/1 mL PF 50 mg/1 mL Physically incompatible within 15 min 326 I

Prochlorperazine 
edisylate

PO 5 mg/1 mL PF 50 mg/1 mL Physically compatible for at least 15 min 326 C

Promethazine HCl WY 50 mg/2 mL PF 100 mg/4 mL Physically compatible for at least 15 min 14 C

Promethazine HCl PO 50 mg/2 mL PF 50 mg/1 mL Physically compatible for at least 15 min 326 C

Ranitidine HCl GL 50 mg/2 mL PF 50 mg/1 mL Immediate white haze that disappears 
following vortex mixing

978 I

Scopolamine HBr 0.6 mg/1.5 mL PF 100 mg/4 mL Physically compatible for at least 15 min 14 C

Scopolamine HBr ST 0.4 mg/1 mL PF 50 mg/1 mL Physically compatible for at least 15 min 326 C

Scopolamine HBr 0.65 mg/1 mL PF 100 mg/2 mL Physically compatible 771 C

Scopolamine HBr 0.65 mg/1 mL PF 50 mg/1 mL Physically compatible 771 C

Y-Site Injection Compatibility (1:1 Mixture)

Hydroxyzine HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL ABX 2 mg/mLb Physically compatible with less than 10% acet-
aminophen loss over 4 hr at room temperature

2841, 2844 C

Allopurinol sodium BW 3 mg/mLb ES 4 mg/mLb Immediate turbidity and precipitate 1686 I

Amifostine USB 10 mg/mLa WI 4 mg/mLa Subvisible haze forms immediately 1845 I

Aztreonam SQ 40 mg/mLa WI 4 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Blinatumomab AMG 0.125 mcg/mLb REN 0.4 mg/mLb Visually compatible for 12 hr at room tempera-
ture

3405, 3417 C

Blinatumomab AMG 0.375 mcg/mLb REN 0.4 mg/mLb Persistent particulate formation when 
hydroxyzine is added to blinatumomab; not 
observed when order of mixing was reversed

3405, 3417 ?

Ceftaroline fosamil FOR 2.22 mg/mLa b h ABX 2 mg/mLa b h Physically compatible for 4 hr at 23°C 2826 C

Ciprofloxacin MI 2 mg/mLc ES 50 mg/mL Visually compatible for 24 hr at 24°C 1655 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa ES 2 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cladribine ORT 0.015b  and 0.5d  
mg/mL

ES 4 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Defibrotide sodium JAZ 8 mg/mLb REN 0.79 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Dexmedetomidine HCl AB 4 mcg/mLb ES 2 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Docetaxel RPR 0.9 mg/mLa ES 2 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa ES 2 mg/mLa 10-fold increase in particles ≥10 μm in 4 hr 2087 I

Etoposide phosphate BR 5 mg/mLa ES 4 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine ME 2 mg/mLb 4 mg/mLa Visually compatible for 4 hr at 22°C 1936 C

Fenoldopam mesylate AB 80 mcg/mLb ES 2 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate JN 0.025 mg/mLa WI 4 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Filgrastim AMG 30 mcg/mLa ES 4 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fluconazole RR 2 mg/mL ES 50 mg/mL Cloudiness develops 1407 I

Fludarabine phosphate BX 1 mg/mLa WI 4 mg/mLa Slight haze forms immediately 1439 I

Foscarnet sodium AST 24 mg/mL LY 50 mg/mL Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1335 C

Gemcitabine HCl LI 10 mg/mLb ES 2 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa ES 2 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Hetastarch in lactated 
electrolyte

AB 6% ES 2 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydromorphone HCl AST 0.5 mg/mLa WI 4 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Linezolid PHU 2 mg/mL ES 2 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Melphalan HCl BW 0.1 mg/mLb WI 4 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meropenem 50 mg/mL SZ 50 mg/mL Precipitates immediately 3538 I

Methadone HCl LI 1 mg/mLa WI 4 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Morphine sulfate AST 1 mg/mLa WI 4 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Ondansetron HCl GL 1 mg/mLb WI 4 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Oxaliplatin SS 0.5 mg/mLa ES 2 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Paclitaxel NCI 1.2 mg/mLa ES 4 mg/mLa Normal inherent haze from paclitaxel decreases 
immediately

1556 I

Pemetrexed disodium LI 20 mg/mLb APP 2 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Piperacillin sodium–
tazobactam sodium

LEg 40 mg/mLa i WI 4 mg/mLa Haze and particles form immediately 1688 I

Propofol ZENj 10 mg/mL ES 2 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

ES 2 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb ES 4 mg/mLb Slight haze and particles form in 4 hr 1436 I

Teniposide BR 0.1 mg/mLa WI 4 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMe 1 mg/mLa ES 4 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226f ES 2 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TPN #212 to #215f ES 2 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Vinorelbine tartrate BW 1 mg/mLb ES 4 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

e Lyophilized formulation tested.

f Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

g Test performed using the formulation WITHOUT edetate disodium.

h Tested in Ringer’s injection, lactated.

i Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

j Test performed using the formulation WITH edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Additional Compatibility Information
Chlorpromazine and Meperidine
Chlorpromazine hydrochloride (Elkins-Sinn) 6.25 mg/mL, 
hydroxyzine hydrochloride (Pfizer) 12.5 mg/mL, and meperidine 

hydrochloride (Winthrop) 25 mg/mL, in both glass and plastic 
syringes, were reported to be physically compatible and chem-
ically stable for at least 1 year at 4 and 25°C when protected 
from light.989 

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Ibandronate Sodium
AHFS 92:24

Products
Ibandronate sodium is available as a ready-to-use solution in 
3-mL prefilled single-use glass syringes (as a kit with a needle 
and tubing) and vials containing the equivalent of 3 mg of iband-
ronate as the free acid.3136 3137  Sodium chloride, sodium acetate, 
glacial acetic acid, and water for injection also are present in 
each syringe or vial.3136 3137 

Equivalency
Ibandronate sodium 3.375 mg as the monohydrate is equivalent 
to 3 mg of ibandronate as the free acid.3136 3137 

Trade Name(s)
Boniva

Administration
Ibandronate sodium is administered intravenously over a period 
of 15 to 30 seconds.3136 3137  Ibandronate sodium should not be 

administered by any other route of administration; care must 
be taken to avoid intra-arterial or paravenous administration 
because such administration may result in tissue damage.3136 3137  
Contents of prefilled syringes should be administered only using 
the 25-gauge needle provided in the prefilled syringe kit.3136 

Stability
Ibandronate sodium is a clear, colorless solution.3136 3137  Intact 
prefilled syringes and vials should be stored at controlled room 
temperature.3136 3137 

Ibandronate sodium solution should be visually inspected for 
particulate matter or discoloration prior to administration; if 
particulate matter is present or discoloration occurs, the solu-
tion should not be used.3136 3137  Any unused portion of the solu-
tion should be discarded.3136 3137 

DOI: 10.37573/9781585286850.199

Compatibility Information
Solution Compatibility

Ibandronate sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s injec-
tion

GEN, HER Must not be mixed with calcium-containing solutions 3136, 3137 I

Dextrose 5% in Ringer’s injec-
tion, lactated

GEN, HER Must not be mixed with calcium-containing solutions 3136, 3137 I

Ringer’s injection GEN, HER Must not be mixed with calcium-containing solutions 3136, 3137 I

Ringer’s injection, lactated GEN, HER Must not be mixed with calcium-containing solutions 3136, 3137 I

© Copyright, July 2016. American Society of Health-System 
Pharmacists, Inc.
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Ibuprofen
AHFS 28:08.04.92

Products
Ibuprofen is available as a 100-mg/mL concentrate for injection 
in single-dose vials containing 800 mg of the drug.3534  Each mL 
of the concentrate for injection also contains 78 mg of arginine 
in water for injection.3534  CAUTION: Care should be taken to 
ensure that the correct drug product, dose, and administra-
tion procedures are used and that no confusion with other 
products (e.g., ibuprofen lysinate [NeoProfen]) occurs.

The concentrate for injection must be diluted in a compatible 
diluent prior to administration.3534  The concentrate for injec-
tion should be diluted to a final concentration of 4 mg/mL or 
less in sodium chloride 0.9%, dextrose 5%, or Ringer’s injec-
tion, lactated.3534  For fixed doses of 100, 200, and 400 mg, the 
manufacturer recommends dilution in at least 100 mL; for fixed 
doses of 800 mg, the manufacturer recommends dilution in at 
least 200 mL.3534  For patients requiring weight-based dosing 
(e.g., some pediatric patients), the drug should be diluted to a 
concentration of 4 mg/mL or less.3534 

Ibuprofen also is available as 4-mg/mL iso-osmotic, ready-
to-use solution for infusion in single-dose flexible polypro-
pylene bags containing 800 mg of the drug.3534  The solution 
also contains sodium phosphate, sodium hydroxide, and sodium 

chloride in water for injection.3534  The ready-to-use solution for 
infusion is for use only in those for whom ibuprofen doses of 800 
mg are intended.3534 

pH
The pH of both the concentrate for injection and the ready-
to-use 4-mg/mL solution for infusion is approximately 7.4.3534 

Trade Name(s)
Caldolor

Administration
Ibuprofen injection is intended only for intravenous administra-
tion.3534  Solutions of ibuprofen at concentrations of 4 mg/mL 
or less are administered by intravenous infusion over at least 
30 minutes in adults and over at least 10 minutes in pediatric 
patients.3534 

Stability
Both the concentrate for injection and the ready-to-use solu-
tion for infusion are clear and colorless.3534  Intact vials and bags 
should be stored at controlled room temperature.3534  Unused 
portions should be discarded.3534 

DOI: 10.37573/9781585286850.200

Compatibility Information
Solution Compatibility

Ibuprofen

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% CMB Stable for up to 24 hr at approximately 20 to 25°C 3534 C

Ringer’s injection, lactated CMB Stable for up to 24 hr at approximately 20 to 25°C 3534 C

Sodium chloride 0.9% CMB Stable for up to 24 hr at approximately 20 to 25°C 3534 C

Y-Site Injection Compatibility (1:1 Mixture)

Ibuprofen

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Esmolol HCl MYL 10 mg/mL CMB 4 mg/mL White cloudy solution forms upon mixing 3533 I

Labetalol HCl HOS 5 mg/mL CMB 4 mg/mL White cloudy solution forms upon mixing 3533 I

Metoprolol tartrate HOS 0.4 mg/mLa CMB 4 mg/mL Physically compatible for 1 hr at 23°C 3533 C

a Tested in sodium chloride 0.9%.

© Copyright, May 2020. American Society of Health-System 
Pharmacists, Inc.
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Ibuprofen Lysinate
AHFS 28:08.04.92

Products
Ibuprofen lysinate is available as a preservative-free solution 
containing in each mL the l-lysine salt of (±) ibuprofen 17.1 
mg (equivalent to ibuprofen 10 mg) with sodium hydroxide or 
hydrochloric acid to adjust pH during manufacturing in water 
for injection.3540  The injection is packaged in single-use 2-mL 
vials.3540  CAUTION: Care should be taken to ensure that the 
correct drug product, dose, and administration procedures 
are used and that no confusion with other products (e.g., 
ibuprofen [Caldolor]) occurs.

pH
The pH of the solution is adjusted to 7.3540 

Trade Name(s)
NeoProfen

Administration
Ibuprofen lysinate is administered intravenously using the intra-
venous port that is nearest the insertion site following dilution 
of the drug to a suitable volume with dextrose or saline infusion  

solution.3540  The drug should be prepared and administered 
within 30 minutes of preparation by intravenous infusion over 
15 minutes taking care to avoid extravasation.3540 

The manufacturer states that administration of the drug 
using an umbilical arterial line has not been evaluated.3540 

Stability
Intact vials of ibuprofen lysinate should be stored at controlled 
room temperature protected from light.3540  The manufacturer 
recommends retaining the vials in their carton until use.3540 

After dilution to an appropriate volume with dextrose 
or saline intravenous infusion solution, ibuprofen lysinate 
should be administered within 30 minutes over a period of 
15 minutes.3540  Any remaining solution in the single-use vials 
should be discarded because no antimicrobial preservative is 
present.3540  The manufacturer recommends not administering 
ibuprofen lysinate into a line running a total parenteral nutrition 
(TPN) admixture; the TPN should be interrupted if necessary 
for 15 minutes both before and after administering ibuprofen 
lysinate maintaining line patency using dextrose or saline infu-
sion solution.3540 

DOI: 10.37573/9781585286850.201

Compatibility Information
Solution Compatibility

Ibuprofen lysinate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% 1 and 4 g 6 to 7% loss occurred in 15 days at 25°C 2610 C

Sodium chloride 0.9% 1 and 4 g 4 to 7% loss occurred in 15 days at 25°C 2610 C

Y-Site Injection Compatibility (1:1 Mixture)

Ibuprofen lysinate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amikacin sulfate HOS 50 mg/mLa OVA 10 mg/mL Measured turbidity increased immediately and 
solution became milky white and opaque

3541 I

Amikacin sulfate HOS 50 mg/mLb OVA 10 mg/mL Measured turbidity increased immediately and 
solution became milky white and opaque with 
particulate matter present

3541 I

Amikacin sulfate HOS 250 mg/mL OVA 10 mg/mL Measured turbidity increased immediately and 
solution became milky white and opaque with 
particulate matter present

3541 I

Amino acids BRN 10% OVA 10 mg/mL Measured turbidity increased immediately and 
solution developed a cloudy haze

3541 I
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Caffeine citrate MJ 20 mg/mL OVA 10 mg/mL Measured turbidity increased immediately and 
solution became milky white and opaque with 
a white precipitate

3541 I

Ceftazidime GSK 200 mg/mLc OVA 10 mg/mL Slight turbidity increase 3541 I

Dobutamine HCl HOS 1 mg/mLe OVA 10 mg/mL Measured turbidity increased immediately 
and solution became hazy white with a white 
precipitate

3541 I

Dopamine HCl HOS 3.2 mg/mLe OVA 10 mg/mL Precipitate formed within 4 hr 3541 I

Epinephrineg AMR 8, 64, and 100 mcg/
mLa 

OVA 10 mg/mL Physically compatible for 4 hr at room 
temperature

3541 C

Fat emulsion, intrave-
nous

BA 10% OVA 10 mg/mL Could not be evaluated because of initial milky 
white opaque appearance and high turbidity

3541 ?

Fat emulsion, intrave-
nous

20% 1.25, 2.5, 5 
mg/mLb 

Physically compatible 3546 C

Furosemide HOS 10 mg/mL OVA 10 mg/mL Physically compatible for 4 hr at room 
temperature

3541 C

Heparin sodium HOS 10 units/mLa OVA 10 mg/mL Physically compatible for 4 hr at room 
temperature

3541 C

Heparin sodium HOS 10 and 100 units/mL OVA 10 mg/mL Physically compatible for 4 hr at room 
temperature

3541 C

Insulin, regular LI 0.1 and 1 unit/mLb OVA 10 mg/mL Physically compatible for 4 hr at room 
temperature

3541 C

Isoproterenol HCl HOS 0.2 mg/mL OVA 10 mg/mL Measured turbidity increased immediately and 
solution became milky white

3541 I

Midazolam HCl HOS 1 mg/mLc OVA 10 mg/mL Measured turbidity increased immediately and 
solution became milky white and opaque

3541 I

Midazolam HCl HOS 5 mg/mL OVA 10 mg/mL Measured turbidity increased immediately and 
solution became milky white and opaque

3541 I

Morphine sulfate HOS 0.5 mg/mLc OVA 10 mg/mL Physically compatible for 4 hr at room 
temperature

3541 C

Morphine sulfate HOS 50 mg/mL OVA 10 mg/mL Measured turbidity increased immediately and 
solution became milky white and opaque

3541 I

Phenobarbital sodium BA 30 mg/mLc OVA 10 mg/mL Physically compatible for 4 hr at room 
temperature

3541 C

Phenobarbital sodium BA 130 mg/mL OVA 10 mg/mL Physically compatible for 4 hr at room 
temperature

3541 C

Potassium chloride HOS 2 mEq/mL OVA 10 mg/mL Physically compatible for 4 hr at room 
temperature

3541 C

Sodium bicarbonate HOS 1 mEq/mL OVA 10 mg/mL Physically compatible for 4 hr at room 
temperature

3541 C

TPN #281, #282, #283f 1.25 mg/mLb Physically compatible for 4 hr at room 
temperature

3546 C

TPN #281f 2.5 mg/mLb Slightly cloudy, opaque solution formed 3546 I

TPN #282, #283f 2.5 mg/mLb Physically compatible for 4 hr at room 
temperature

3546 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

TPN #281, #282, #283f 5 mg/mLb Cloudy, opaque solution formed with sedi-
ment detected after 24 hr

3546 I

Vancomycin HCl HOS 50 mg/mLd OVA 10 mg/mL Measured turbidity increased immediately and 
solution became milky white and opaque

3541 I

Vecuronium bromide HOS 1 and 2 mg/mLc OVA 10 mg/mL Measured turbidity increased immediately and 
solution became milky white and opaque

3541 I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Tested in sterile water for injection.

e Tested as the premixed infusion solution.

f Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicateds a 2-in-1 admixture.

g Salt not specified.

Selected Revisions May 1, 2020. © Copyright, October 2010. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Ibutilide Fumarate
AHFS 24:04.04.20

Products
Ibutilide fumarate is available in single-use 10-mL vials 
containing 1 mg of the drug.3193  Each mL of solution contains 0.1 
mg of ibutilide fumarate and also contains sodium acetate trihy-
drate 0.189 mg, sodium chloride 8.9 mg, and sodium hydroxide 
and/or hydrochloric acid to adjust the pH in water for injec-
tion.3193 

Equivalency
Ibutilide fumarate 0.1 mg is equivalent to 0.087 mg of ibutilide 
as the free base.3193 

pH
The pH of the 0.1-mg/mL solution has been adjusted to approx-
imately 4.6.3193 

Tonicity
Ibutilide fumarate injection is isotonic.3193 

Trade Name(s)
Corvert

Administration
Ibutilide fumarate is administered intravenously as an infusion 
over 10 minutes.3193  The drug may be administered undiluted 
or diluted in 50 mL of dextrose 5% or sodium chloride 0.9%.3193 

Stability
Ibutilide fumarate injection is a clear, colorless solution.3193  
Intact vials should be stored at controlled room temperature 
and kept in the carton until use.3193 

DOI: 10.37573/9781585286850.202

Compatibility Information
Solution Compatibility

Ibutilide fumarate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% a PHU 17 mg Physically compatible and chemically stable for 24 hr at 15 to 
30°C or 48 hr at 2 to 8°C

3193 C

Sodium chloride 0.9% a PHU 17 mg Physically compatible and chemically stable for 24 hr at 15 to 
30°C or 48 hr at 2 to 8°C

3193 C

a Tested in PVC and polyolefin containers.

Y-Site Injection Compatibility (1:1 Mixture)

Ibutilide fumarate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Argatroban SZ 1 mg/mL PF 0.017 mg/mLa Increased turbidity and pH changes occur within  
8 and 5 hr, respectively

3192, 3266 I

a Tested in dextrose 5%.

© Copyright, June 2017. American Society of Health-System 
Pharmacists, Inc.
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Idarubicin Hydrochloride
AHFS 10:00

Products
Idarubicin hydrochloride is available as a 1-mg/mL red-orange 
preservative-free solution in single-use vials containing 5, 10, 
and 20 mL.2964 2965 In addition to the drug, each mL also contains 
glycerin 25 mg in water for injection;2964 2965 hydrochloric acid2964 
or hydrochloric acid and/or sodium hydroxide2965 is used to 
adjust pH.2964 2965 

pH
The pH of idarubicin hydrochloride has been adjusted to a target 
of 3.5.2964 2965 

Tonicity
Idarubicin hydrochloride injection is isotonic.2964 2965 

Trade Name(s)
Idamycin PFS

Administration
Idarubicin hydrochloride should be administered by slow intra-
venous injection over 10 to 15 minutes into the tubing of a 
running infusion of sodium chloride 0.9% or dextrose 5%.2964 2965 
The manufacturer recommends that the tubing be attached to 
a butterfly needle or other suitable device, inserted preferably 
into a large vein.2964 2965 The drug should not be given subcutane-
ously or intramuscularly, and extravasation should be avoided 
to prevent severe tissue necrosis.2964 2965 Care should be exer-
cised during dose preparation to avoid inadvertent skin contact 
with the drug.2964 2965 

Stability
Idarubicin hydrochloride in intact vials should be stored under 
refrigeration at 2 to 8°C and protected from light.2964 2965 Leaving 
the vials in the carton until the time of use is recommended.2964 2965 

Idarubicin hydrochloride (Farmitalia) 0.07 mg/mL diluted in 
sodium chloride 0.9% and stored at 22°C did not exhibit an anti-
microbial effect on the growth of 4 organisms (Enterococcus 
faecium, Staphylococcus aureus, Pseudomonas aeruginosa, and 
Candida albicans) inoculated into the solution. Viability was 
maintained for periods of 48 to 120 hours. The author recom-
mended that diluted solutions of idarubicin hydrochloride be 
stored under refrigeration whenever possible and that the poten-
tial for microbiological growth be considered when assigning 
expiration periods.2160 

pH Effects
Idarubicin hydrochloride in prolonged contact with alkaline 
solutions will undergo decomposition.1368 2964 2965 

Light Effects
Dilute solutions (0.01 mg/mL) of idarubicin hydrochloride are 
light sensitive, undergoing some degradation with exposure to 
light over periods greater than 6 hours.1368 However, the manu-
facturers suggest that no special precautions are necessary to 
protect freshly prepared solutions for administration.1369 

Sorption
Idarubicin hydrochloride is compatible with PVC, glass, and 
polypropylene.1369 

DOI: 10.37573/9781585286850.203

Compatibility Information
Solution Compatibility

Idarubicin HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium  
chloride 0.9%

FA 10 mg No loss in 72 hr at room temperature protected 
from light. Less than 10% loss in 6 hr at room 
temperature exposed to light

1493 C

Dextrose 5% FA 100 mg Up to 5% loss in 4 weeks at 25°C in the dark 1007 C

Dextrose 5% FA 10 mg No loss in 72 hr at room temperature protected 
from light. Less than 10% loss in 6 hr at room 
temperature exposed to light

1493 C

Ringer’s injection, lactated FA 100 mg Up to 5% loss in 4 weeks at 25°C in the dark 1007 C

Sodium chloride 0.9% FA 100 mg Up to 5% loss in 4 weeks at 25°C in the dark 1007 C

Sodium chloride 0.9% FA 10 mg No loss in 72 hr at room temperature protected 
from light. Less than 10% loss in 6 hr at room 
temperature exposed to light

1493 C
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Y-Site Injection Compatibility (1:1 Mixture)

Idarubicin HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 5 mg/mLb AD 1 mg/mLb Haze forms and color changes immediately. Precipitate 
forms in 12 min

1525 I

Allopurinol sodium BW 3 mg/mLb AD 0.5 mg/mLb Immediate reddish-purple color. Particles in 1 hr. Total 
color loss in 24 hr

1686 I

Amifostine USB 10 mg/mLa AD 0.5 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Amikacin sulfate BR 5 mg/mLa AD 1 mg/mLb Visually compatible for 24 hr at 25°C 1525 C

Ampicillin sodium–
sulbactam sodium

RR 20 mg/mLb g AD 1 mg/mLb Haze forms and color changes immediately. Precipitate 
forms in 20 min

1525 I

Aztreonam SQ 40 mg/mLa AD 0.5 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Cefazolin sodium LI 20 mg/mLa AD 1 mg/mLb Precipitate forms in 1 hr 1525 I

Ceftazidime LI 20 mg/mLa AD 1 mg/mLb Haze forms in 1 hr 1525 I

Cladribine ORT 0.015b  and 0.5c  
mg/mL

AD 0.5 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Clindamycin phosphate AST 12 mg/mLa AD 1 mg/mLb Haze and precipitate form immediately 1525 I

Cyclophosphamide AD 4 mg/mLa AD 1 mg/mLb Visually compatible for 24 hr at 25°C 1525 C

Cytarabine CET 6 mg/mLa AD 1 mg/mLb Visually compatible for 24 hr at 25°C 1525 C

Dexamethasone sodium 
phosphate

OR 10 mg/mL AD 1 mg/mLb Haze forms immediately and precipitate forms in 20 
min

1525 I

Dexamethasone sodium 
phosphate

AMR 0.2 mg/mLb AD 1 mg/mLb Haze forms in 20 min 1525 I

Diphenhydramine HCl ES 1a  and 50 mg/mL AD 1 mg/mLb Visually compatible for 24 hr at 25°C 1525 C

Droperidol AMR 0.04a  and 2.5 
mg/mL

AD 1 mg/mLb Visually compatible for 24 hr at 25°C 1525 C

Erythromycin lactobi-
onate

ES 2 mg/mLb AD 1 mg/mLb Visually compatible for 24 hr at 25°C 1525 C

Etoposide BR 0.4 mg/mLa AD 1 mg/mLb Gas forms immediately 1525 I

Etoposide phosphate BR 5 mg/mLa AD 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Filgrastim AMG 30 mcg/mLa AD 0.5 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Furosemide AB 10 mg/mL AD 1 mg/mLb Precipitate forms immediately 1525 I

Furosemide AB 0.8 mg/mLb AD 1 mg/mLb Haze forms immediately 1525 I

Gemcitabine HCl LI 10 mg/mLb AD 0.5 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa AD 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Heparin sodium ES, SO 100 and 1000 
units/mL

AD 1 mg/mLb Haze forms immediately and precipitate forms in 12 to 
20 min

1525 I

Hydrocortisone sodium 
succinate

UP 2a  and 50 mg/mL AD 1 mg/mLb Haze forms immediately and precipitate forms in 20 
min

1525 I

Imipenem–cilastatin 
sodium

MSD 5 mg/mLb i AD 1 mg/mLb Visually compatible for 12 hr at 25°C in light. Precipi-
tate in 24 hr

1525 C

Lorazepam WY 2 mg/mL AD 1 mg/mLb Color changes immediately 1525 I
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Magnesium sulfate SO 2 mg/mLb AD 1 mg/mLb Visually compatible for 24 hr at 25°C 1525 C

Mannitol AB 12.5 mg/mLa AD 1 mg/mLb Visually compatible for 24 hr at 25°C 1525 C

Melphalan HCl BW 0.1 mg/mLb AD 0.5 mg/mLb Physically compatible for 3 hr at 22°C 1557, 
1675 

C

Meperidine HCl WY 1a  and 50 mg/mL AD 1 mg/mLb Color changes immediately 1525 I

Methotrexate sodium LE 25 mg/mL AD 1 mg/mLb Color changes immediately 1525 I

Metoclopramide HCl SO 5 mg/mL AD 1 mg/mLb Visually compatible for 24 hr at 25°C 1525 C

Piperacillin sodium–
tazobactam sodium

LEf 40 mg/mLa h AD 0.5 mg/mLa Immediate increase in haze 1688 I

Potassium chloride AB 0.03 mEq/mLb AD 1 mg/mLb Visually compatible for 24 hr at 25°C 1525 C

Ranitidine HCl GL 1 mg/mLa AD 1 mg/mLb Visually compatible for 24 hr at 25°C 1525 C

Sargramostim IMM 10 mcg/mLb AD 0.5 mg/mLb Physically compatible 1675 C

Sodium bicarbonate AB 0.09 mEq/mLa AD 1 mg/mLb Haze forms and color changes immediately. Precipitate 
forms in 20 min

1525 I

Teniposide BR 0.1 mg/mLa AD 0.5 mg/mLa Unacceptable increase in turbidity 1725 I

Thiotepa IMMd 1 mg/mLa AD 0.5 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TPN #140e AD 1 mg/mLb Visually compatible for 24 hr at 25°C 1525 C

Vancomycin HCl AD 4 mg/mLa AD 1 mg/mLb Color changes immediately 1525 I

Vincristine sulfate AD 1 mg/mL AD 1 mg/mLb Color changes immediately 1525 I

Vinorelbine tartrate BW 1 mg/mLb AD 0.5 mg/mLb Physically compatible for 4 hr at 22°C 1558, 
1675 

C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

d Lyophilized formulation tested.

e Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

f Test performed using the formulation WITHOUT edetate disodium.

g Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

h Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

i Not specified whether concentration refers to single component or combined components.

Selected Revisions July 13, 2015. © Copyright, October 1992. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Idarucizumab
AHFS 20:28.92

Products
Idarucizumab is available as a preservative-free solution in 
single-use vials in packs containing 2 vials.3094  Each 50-mL vial 
contains idarucizumab 2.5 g, glacial acetic acid 10.05 mg, poly-
sorbate 20 10 mg, sodium acetate trihydrate 147.35 mg, sorbitol 
2004.2 mg, and water for injection.3094 

Idarucizumab should be visually inspected for particulate 
matter or discoloration prior to administration.3094 

pH
From 5.3 to 5.7.3094 

Osmolality
Idarucizumab is isotonic with an osmolality of 270 to 330 
mOsm/kg.3094 

Trade Name(s)
Praxbind

Administration
Idarucizumab should be administered intravenously by infu-
sion or by bolus injection.3094  For intravenous infusion, each 

2.5-g vial should be infused consecutively to total 5 g.3094  The 
drug also has been administered as a single infusion of 5 g over  
5 minutes in some clinical studies.3094 

For intravenous bolus injection, a syringe should be used to 
withdraw and consecutively inject the contents of 2 vials.3094 

If an existing intravenous line is used for idarucizumab admin-
istration, the line must be flushed with sodium chloride 0.9% 
prior to administration.3094 

Stability
Intact vials should be stored at 2 to 8°C.3094  Idarucizumab is 
a colorless to slightly yellow, clear to slightly opalescent solu-
tion.3094  Vials should not be frozen or shaken.3094 

Unopened vials of idarucizumab may be stored at 25°C for up 
to 48 hours when stored in the original package to protect from 
light or for up to 6 hours when exposed to light.3094 

Administration of idarucizumab should begin promptly 
(within 1 hour) once the solution has been withdrawn from the 
vial.3094 

DOI: 10.37573/9781585286850.204
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Ifosfamide
AHFS 10:00

Products
Ifosfamide is available in vials containing 1 or 3 g of drug. Recon-
stitute the ifosfamide with 20 or 60 mL of sterile water for injec-
tion or bacteriostatic water for injection (parabens or benzyl 
alcohol), respectively, to yield a 50-mg/mL solution.1(7/07) 

pH
Approximately 6.72 

Trade Name(s)
Ifex

Administration
Ifosfamide is administered by slow intravenous infusion 
over a minimum of 30 minutes diluted to a concentration 
between 0.6 and 20 mg/mL.1(7/07) 4 Ifosfamide also has been 
administered by continuous intravenous infusion.4 To prevent 
bladder toxicity, mesna and at least 2 L/day of fluid should be 
given.1(7/07) 4 

Stability
Intact vials of ifosfamide should be stored at controlled room 
temperature and protected from temperatures above 30°C.1(7/07) 
Ifosfamide may liquify at temperatures above 35°C.72 

The reconstituted solution is stated to be chemically and 
physically stable for 7 days at 30°C and for up to 6 weeks under 
refrigeration.4 72 Because of microbiological concerns, the manu-
facturer recommends storage under refrigeration and use in 24 
hours for reconstituted or diluted ifosfamide solutions.1(7/07) 

Ifosfamide (Boehringer-Ingelheim) 80 mg/mL in sodium 
chloride 0.9% exhibited about 7% loss in 9 days at 37°C in the 
dark.1494 

Reconstitution to an ifosfamide concentration of 100 mg/
mL with benzyl alcohol-preserved bacteriostatic water for injec-
tion resulted in a turbid mixture, separating into 2 distinct liquid 
phases. The separate phases dissolved completely, with no loss 
of drug or preservative, when diluted to about 60 mg/mL or 
less.1289 

pH Effects
Ifosfamide exhibits maximum solution stability in the pH range 
of 4 to 10; the rate of decomposition is essentially the same over 
this pH range. At pH values less than 4 and above 10, increased 
rates of decomposition have been observed.2002 2401 

Syringes
Ifosfamide 0.6 and 20 mg/mL in dextrose 5%, lactated Ringer’s 
injection, sodium chloride 0.9%, and sterile water for injection 
in polypropylene syringes (Becton Dickinson) is physically and 
chemically stable for at least 24 hours at 30°C.1496 

Ambulatory Pumps
Ifosfamide (Asta Medica) 20 mg/mL and mesna (Asta Medica) 
20 mg/mL in water for injection were evaluated for stability and 
compatibility in polyvinyl chloride (PVC) reservoirs for Graseby 
9000 ambulatory pumps. The solutions were physically compat-
ible and analysis found about 3% ifosfamide and 9% mesna loss 
in 7 days at 37°C. About 2% or less loss of both drugs was found 
after 14 days at 4°C. Furthermore, weight losses due to mois-
ture loss were minimal.2288 

DOI: 10.37573/9781585286850.205

Compatibility Information
Solution Compatibility

Ifosfamide

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ring-
er’s injection

600 mg and 16 g Physically compatible. Under 5% loss in 7 days at 30°C and no loss in 6 weeks at 5°C 72 C

Dextrose 5% in sodium 
chloride 0.9%

b 0.6 to 20 g Physically compatible and stable for 7 days at 30°C and 6 weeks at 5°C 4 C

Dextrose 5% in sodium 
chloride 0.9%

600 mg and 16 g Physically compatible. Under 5% loss in 7 days at 30°C and no loss in 6 weeks at 5°C 72 C

Dextrose 5% b 0.6 to 20 g Physically compatible and stable for 7 days at 30°C and 6 weeks at 5°C 4 C

Dextrose 5% 600 mg and 16 g Physically compatible. Under 5% loss in 7 days at 30°C and no loss in 6 weeks at 5°C 72 C

Ringer’s injection, 
lactated

b 0.6 to 20 g Physically compatible and stable for 7 days at 30°C and 6 weeks at 5°C 4 C

Ringer’s injection, 
lactated

600 mg and 16 g Physically compatible. Under 5% loss in 7 days at 30°C and no loss in 6 weeks at 5°C 72 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.45% 600 mg and 16 g Physically compatible. Under 5% loss in 7 days at 30°C and no loss in 6 weeks at 5°C 72 C

Sodium chloride 0.9% b 0.6 to 20 g Physically compatible and stable for 7 days at 30°C and 6 weeks at 5°C 4 C

Sodium chloride 0.9% 600 mg and 16 g Physically compatible. Under 5% loss in 7 days at 30°C and no loss in 6 weeks at 5°C 72 C

Sodium chloride 0.9% BI 80 g 7% loss in 9 days at 37°C in dark 1494 C

Sodium chloride 0.9% a 10 g No loss in 8 days at 4 and 25°C protected from light and at 25°C in light 1551 C

Sodium chloride 0.9% a 20, 40, 80 g No loss in 8 days at 35°C 1551 C

Sodium lactate 1⁄6 M 600 mg and 16 g Physically compatible. Under 5% loss in 7 days at 30°C and no loss in 6 weeks at 5°C 72 C

a Tested in PVC containers.

b Tested in glass, PVC, and polyolefin containers.

Additive Compatibility

Ifosfamide

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Carboplatin 1 g 1 g W Both drugs stable for 5 days at room temperature 1379 C

Cisplatin 200 mg 2 g NS Both drugs stable for 7 days at room temperature 1379 C

Cisplatin with  
etoposide

200 mg  
200 mg

2 g NS All drugs stable for 5 days at room temperature 1379 C

Epirubicin HCl 1 g 2.5 g NS Under 10% loss of either drug in 14 days 1379 C

Etoposide 200 mg 2 g NS Both drugs stable for 5 days at room temperature 1379 C

Etoposide with 
cisplatin

200 mg  
200 mg

2 g NS All drugs stable for 5 days at room temperature 1379 C

Fluorouracil 10 g 2 g NS Both drugs stable for 5 days at room temperature 1379 C

Mesna AW 3.3 g MJ 3.3 g D5W, LR Physically compatible. No ifosfamide loss and about 
5% mesna loss in 24 hr at 21°C exposed to light

72 C

Mesna AW 5 g MJ 5 g D5W, LR Physically compatible. No ifosfamide loss and about 
5% mesna loss in 24 hr at 21°C exposed to light

72 C

Mesna BI 79 g BI 83.3 g NS Little or no ifosfamide loss in 9 days at room tempera-
ture and 7% ifosfamide loss in 9 days at 37°C. Mesna 
not tested

1494 C

Mesna 1.6 g 2.6 g D5Sa No increase in decomposition products in 8 hr at room 
temperature

1495 C

Mesna BR 600 mg BR 600 mg D5½S, D5W, 
LR, NSb 

Both drugs chemically stable for at least 24 hr at room 
temperature

1496 C

Mesna AM 20 g AM 20 g Wc Physically compatible with about 3% ifosfamide loss 
and 9% mesna loss in 7 days at 37°C. About 2% or less 
loss of both drugs in 14 days at 4°C

2288 C

a Tested in polyethylene containers.

b Tested in PVC containers.

c Tested in PVC reservoirs for Graseby 9000 ambulatory pumps.

Solution Compatibility (Cont.)
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Drugs in Syringe Compatibility

Ifosfamide

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Epirubicin HCl 1 mg/mLa 50 mg/mLa Little or no loss of either drug in 28 days at 4 and 20°C 1564 C

Epirubicin HCl with 
mesna

1 mg/mL  
40 mg/mLa 

50 mg/mLa 50% epirubicin loss in 7 days at 4 and 20°C. No loss of 
other drugs in 7 days

1564 I

Mesna 200 mg/5 mL 250 mg/5 mL 3% ifosfamide loss in 7 days and 12% in 4 weeks at 4°C 
and room temperature. No mesna loss

1290 C

Mesna 40 mg/mLa 50 mg/mLa Little or no loss of either drug in 28 days at 4 and 20°C 1564 C

Mesna with  
epirubicin HCl

40 mg/mLa  
1 mg/mL

50 mg/mLa 50% epirubicin loss in 7 days at 4 and 20°C. No loss of 
other drugs in 7 days

1564 I

a Diluted in sodium chloride 0.9%.

Y-Site Injection Compatibility (1:1 Mixture)

Ifosfamide

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Allopurinol sodium BW 3 mg/mLb MJ 25 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa MJ 25 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Anidulafungin VIC 0.5 mg/mLa BMS 25 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Aztreonam SQ 40 mg/mLa MJ 25 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Caspofungin acetate ME 0.7 mg/mLb BA 20 mg/mLb Physically compatible for 4 hr at room tempera-
ture

2758 C

Doripenem JJ 5 mg/mLa b BMS 20 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa MJ 25 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Etoposide phosphate BR 5 mg/mLa MJ 25 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Filgrastim AMG 30 mcg/mLa MJ 25 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fludarabine phosphate BX 1 mg/mLa MJ 25 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Gallium nitrate FUJ 1 mg/mLb MJ 20 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Gemcitabine HCl LI 10 mg/mLb MJ 25 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 1 mg/mL MJ 4 mg/mLb Physically compatible with little or no loss of 
either drug in 4 hr at 22°C

1883 C

Linezolid PHU 2 mg/mL MJ 25 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Melphalan HCl BW 0.1 mg/mLb BR 25 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Methotrexate sodium 30 mg/mL 36 mg/mLa Visually compatible for 2 hr at room tempera-
ture. Yellow precipitate in 4 hr

1788 I

Ondansetron HCl GL 1 mg/mLb MJ 25 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Oxaliplatin SS 0.5 mg/mLa MJ 20 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Paclitaxel NCI 1.2 mg/mLa BR 25 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Palonosetron HCl MGI 50 mcg/mL MJ 10 mg/mLa Physically compatible and no loss of either drug 
in 4 hr

2640 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Pemetrexed disodium LI 20 mg/mLb MJ 20 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Piperacillin sodium–
tazobactam sodium

LEe 40 mg/mLa f MJ 25 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Propofol ZENg 10 mg/mL MJ 25 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Sargramostim IMM 10 mcg/mLb MJ 25 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Sodium bicarbonate 1.4% 36 mg/mLa Visually compatible for 4 hr at room tempera-
ture

1788 C

Teniposide BR 0.1 mg/mLa MJ 25 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMc 1 mg/mLa MJ 25 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226d MJ 25 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

Topotecan HCl SKB 56 mcg/mLa b MJ 14.28 mg/mLa b Visually compatible. Little loss of either drug in 
4 hr at 22°C

2245 C

TPN #212 to #215d MJ 25 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Vinorelbine tartrate BW 1 mg/mLb MJ 25 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Lyophilized formulation tested.

d Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

e Test performed using the formulation WITHOUT edetate disodium.

f Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

g Test performed using the formulation WITH edetate disodium.

Selected Revisions January 31, 2020. © Copyright, October 
1990. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Imipenem–Cilastatin Sodium
AHFS 8:12.07.08

Products
Imipenem–cilastatin sodium for intravenous use is available as a 
fixed combination of equal quantities of both drugs. The combi-
nation is provided in vials and infusion bottles containing 250 
or 500 mg of each drug with sodium bicarbonate 10 or 20 mg, 
respectively.1(8/06) 

The contents of a vial should be reconstituted with about  
10 mL of a compatible diluent from a 100-mL infusion container 
and shaken well to form a suspension. Diluents containing 
benzyl alcohol should not be used to reconstitute the drug for 
use in neonates and small pediatric patients. The suspension 
must be transferred to the remaining solution in the infusion 
container for dilution. The suspension is not for direct injection. 
The procedure is then repeated: a 10-mL aliquot from the admix-
ture is added to the vial and, once again, returned to the infusion 
admixture. This procedure ensures that all of the vial contents 
are transferred. The admixture should be agitated until it is clear 
to yield either a 2.5- or 5-mg/mL concentration, depending on 
the vial content. The admixture should not be heated to aid 
dissolution.1(8/06) 4 

ADD-Vantage vials of imipenem–cilastatin sodium should be 
prepared with 100 mL of dextrose 5% or sodium chloride 0.9% 
in ADD-Vantage diluent bags.1(8/06) 4 

The 250- and 500-mg piggyback infusion bottles should be 
reconstituted with 100 mL of compatible diluent and shaken 
until clear to yield 2.5- and 5-mg/mL concentrations, respec-
tively.1(8/06) 4 

Imipenem–cilastatin sodium for intramuscular use is avail-
able in vials containing 500 or 750 mg of each component. The 
vials should be reconstituted with 2 or 3 mL, respectively, of 
lidocaine hydrochloride 1% (without epinephrine) and agitated 
to form a suspension. This intramuscular formulation is not for 
intravenous use.1(8/06) 4 

pH
The intravenous product is buffered to pH 6.5 to 8.5.1(8/06) 

Osmolarity
When reconstituted and diluted as directed by the manufac-
turer, the osmolarity of the intravenous admixture approxi-
mates that of the diluent.4 

Sodium Content
The 250- and 500-mg intravenous vials contain 0.8 mEq (18.8 
mg) and 1.6 mEq (37.5 mg) of sodium, respectively. The 500- 
and 750-mg intramuscular vials contain 1.4 mEq (32 mg) and  
2.1 mEq (48 mg) of sodium, respectively.1(8/06) 4 

Trade Name(s)
Primaxin I.V., Primaxin I.M.

Administration
Imipenem–cilastatin sodium for intravenous use is adminis-
tered by intermittent intravenous infusion at a concentration 
not exceeding 5 mg/mL. Infusion periods vary from 20 to 60 
minutes, depending on the dose. The intramuscular formu-
lation should be injected deeply into a large muscle mass. 
Suspensions of either formulation should not be given intrave-
nously.1(8/06) 4 

Stability
The product should be stored below 25°C.1(8/06) 4 

Reconstituted as directed, intravenous solutions are colorless 
to yellow but may become a deeper yellow over time. Intramus-
cular suspensions are white to light tan. The manufacturer indi-
cates that stability is not affected by color variations within this 
range,1(8/06) but the solutions should be discarded if they darken 
to brown.4 Intramuscular suspensions prepared with lidocaine 
hydrochloride (without epinephrine) should be used within 1 
hour.1(8/06) 4 

In solution, imipenem is substantially less stable than cilas-
tatin and is the determining factor in the overall stability of the 
combination product. Reconstitution results in solutions that 
are stable for 4 hours at room temperature or 24 hours under 
refrigeration at 4°C.1(8/06) 

Imipenem degradation kinetics were determined for a 
2.5-mg/mL solution in sodium chloride 0.9%. The degradation 
rates were temperature dependent, with a half-life of over 44 
hours at 2°C dropping to 6 hours at 25°C and to 2 hours at 37°C. 
The decomposition was consistent with hydrolysis, and the 
loss of antimicrobial activity suggests cleavage of the β-lactam 
ring.1272 

Concentration Effects
In one study, solutions of imipenem–cilastatin in sterile water 
for injection at concentrations exceeding 8 g/L (not specified 
whether concentration refers to single component or combined 
components) resulted in precipitation.3105 

pH Effects
Imipenem is inactivated at acidic or alkaline pH but is more 
stable at neutral pH.4 The pH range of maximum stability 
appears to be 6.5 to 7.5, with increasing rates of decomposition 
occurring as the pH moves away from this range.1273 At a pH of 
about 4, the half-life of imipenem is about 35 minutes.2166 

Freezing Solutions
The manufacturer recommends that imipenem–cilastatin solutions 
not be frozen.1(8/06) At concentrations of 250 and 500 mg/100 mL 
in sodium chloride 0.9%, imipenem losses of around 15% occurred 
in 1 week when frozen at −20 and −10°C.1141 Freezing solutions at 

DOI: 10.37573/9781585286850.206
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temperatures above −70°C offers no stability advantage over 
refrigerated storage1141 and results in decomposition of imipenem 
in a manner similar to ampicillin.4 

Effects of Solution Components
Dextrose exerts an adverse effect on the stability of imipenem. 
Dextrose 5 and 10% reduced the time to 10% decomposition 
by about one-half compared to sterile water. Sodium chlo-
ride content increases imipenem stability because of a posi-
tive kinetic salt effect similar to other β-lactam antibiotics. Both 
lactate and bicarbonate anions attack the β-lactam ring and 
decrease imipenem stability.1141 

Elastomeric Reservoir Pumps
Imipenem–cilastatin sodium (Merck) 5 mg/mL in both dextrose 
5% and sodium chloride 0.9% was evaluated for binding  

potential to natural rubber elastomeric reservoirs (Baxter). Less 
than 1% binding was found after storage for 2 weeks at 35°C 
with gentle agitation.2014 

Central Venous Catheter
Imipenem–cilastatin (MSD) 2 mg/mL in sodium chloride 0.9% 
was found to be compatible with the ARROWg+ard Blue Plus 
(Arrow International) chlorhexidine-bearing triple-lumen central  
catheter. Essentially complete delivery of the drug was found 
with little or no drug loss occurring. Furthermore, chlorhexidine 
delivered from the catheter remained at trace amounts with no 
substantial increase due to the delivery of the drug through the 
catheter.2335 

Compatibility Information
Solution Compatibility

Imipenem–cilastatin sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s  
injection, lactated

ABa MSD 2.5d g 8% imipenem loss in 3 hr, 15% in 6 hr at 25°C. 9% loss in 24 hr, 
15% in 48 hr at 4°C

1141 I

Dextrose 5% in Ringer’s  
injection, lactated

ABa MSD 5d g 14% imipenem loss in 3 hr at 25°C and 13% in 24 hr at 4°C 1141 I

Dextrose 5% in sodium  
chloride 0.225%

ABa MSD 2.5d g 8% imipenem loss in 6 hr and 12% in 9 hr at 25°C. 10% loss in 
48 hr at 4°C

1141 Ib 

Dextrose 5% in sodium  
chloride 0.225%

ABa MSD 5d g 5% imipenem loss in 3 hr, 13% in 6 hr at 25°C. 7% loss in 24 hr, 
13% in 48 hr at 4°C

1141 Ib 

Dextrose 5% in sodium  
chloride 0.45%

ABa MSD 2.5d g 8% imipenem loss in 6 hr, 11% in 9 hr at 25°C. 9% loss in 48 hr, 
13% in 72 hr at 4°C

1141 Ib 

Dextrose 5% in sodium  
chloride 0.45%

ABa MSD 5d g 5% imipenem loss in 3 hr, 11% in 6 hr at 25°C. 6% loss in 24 hr, 
13% in 48 hr at 4°C

1141 Ib 

Dextrose 5% in sodium  
chloride 0.9%

ABa MSD 2.5d g 6% imipenem loss in 6 hr, 10% in 9 hr at 25°C. 6% loss in 24 hr, 
11% in 48 hr at 4°C

1141 Ib 

Dextrose 5% in sodium  
chloride 0.9%

ABa MSD 5d g 6% imipenem loss in 3 hr, 11% in 6 hr at 25°C. 6% loss in 24 hr, 
13% in 48 hr at 4°C

1141 Ib 

Dextrose 5% ABa MSD 2.5d g 5% imipenem loss in 3 hr, 10% in 6 hr at 25°C. 8% loss in 24 hr, 
14% in 48 hr at 4°C

1141 Ib 

Dextrose 5% ABa MSD 5d g 6% imipenem loss in 3 hr, 15% in 6 hr at 25°C. 8% loss in 24 hr, 
14% in 48 hr at 4°C

1141 Ib 

Dextrose 5% BA MSD 5d g Visually compatible. 10% imipenem loss in about 6 hr at 23°C 
and in 48 hr at 4°C

2166 Ib 

Dextrose 10% ABa MSD 2.5d g 6% imipenem loss in 3 hr, 10% in 6 hr at 25°C. 8% loss in 24 hr, 
13% in 48 hr at 4°C

1141 Ib 

Dextrose 10% ABa MSD 5d g 8% imipenem loss in 3 hr and 13% in 6 hr at 25°C. 10% loss in 
24 hr at 4°C

1141 Ib 

Normosol M in dextrose 5% ABa MSD 2.5d g 7% imipenem loss in 3 hr, 11% in 6 hr at 25°C. 9% loss in 24 hr, 
19% in 48 hr at 4°C

1141 Ib 
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Normosol M in dextrose 5% ABa MSD 5d g 8% imipenem loss in 3 hr and 14% in 6 hr at 25°C. 10% loss in 
24 hr at 4°C

1141 Ib 

Ringer’s injection, lactated ABa MSD 2.5d g 9% imipenem loss in 6 hr, 12% in 9 hr at 25°C. 4% loss in 24 hr, 
10% in 48 hr at 4°C

1141 I

Ringer’s injection, lactated ABa MSD 5d g 6% imipenem loss in 3 hr, 12% in 6 hr at 25°C. 7% loss in 24 hr, 
12% in 48 hr at 4°C

1141 I

Sodium chloride 0.9% ABa MSD 2.5d g 6% imipenem loss in 9 hr at 25°C. 7% loss in 72 hr at 4°C 1141 Ib 

Sodium chloride 0.9% ABa MSD 5d g 8% imipenem loss in 9 hr at 25°C. 7% loss in 48 hr and 11% in 
72 hr at 4°C

1141 Ib 

Sodium chloride 0.9% ME 5e g More than 10% loss by 6, 4, and 3 hr at temperatures of 30, 35, 
and 40°C, respectively

3109 I

Sodium lactate 1⁄6 M ABa MSD 2.5d g 13% imipenem loss in 3 hr at 25°C. 8% loss in 24 hr and 15% in 
48 hr at 4°C

1141 I

Sodium lactate 1⁄6 M ABa MSD 5d g 18% imipenem loss in 3 hr at 25°C. 14% loss in 24 hr at 4°C 1141 I

TPN #107c 500e mg 57% imipenem loss in 24 hr at 21°C 1326 I

TPN #241c MSD 5d g 8 to 10% imipenem loss within 30 min at 25°C under fluores-
cent light

493 I

TPN #242c MSD 5d g 8 to 10% imipenem loss within 30 min at 25°C under fluores-
cent light

493 I

a Tested in glass containers.

b Incompatible by conventional standards but recommended for dilution of imipenem–cilastatin with use in shorter periods of time.

c Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

d Imipenem component. Imipenem in a 1:1 fixed-ratio concentration with cilastatin.

e Not specified whether concentration refers to single component or combined components.

Additive Compatibility

Imipenem–cilastatin sodium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amoxicillin sodium MSD 8 g GSK 4c g NS Blue discoloration formed in 2 hr. Amoxicillin and 
imipenem losses of 40 and 72%, respectively, in 12 hr

2800 I

Mannitol ABa 2.5% MSD 2.5c g 9% imipenem loss in 9 hr at 25°C. 7% loss in 48 hr 
and 11% in 72 hr at 4°C

1141 Ib 

Mannitol ABa 2.5% MSD 5c g 6% imipenem loss in 3 hr and 12% in 6 hr at 25°C. 
7% loss in 24 hr and 10% in 48 hr at 4°C

1141 Ib 

Mannitol ABa 5% MSD 2.5c g 6% imipenem loss in 3 hr and 10% in 6 hr at 25°C. 
9% loss in 48 hr and 13% in 72 hr at 4°C

1141 Ib 

Mannitol ABa 5% MSD 5c g 7% imipenem loss in 3 hr and 12% in 6 hr at 25°C. 
12% loss in 48 hr at 4°C

1141 Ib 

Mannitol ABa 10% MSD 2.5c g 6% imipenem loss in 3 hr and 10% in 6 hr at 25°C. 
7% loss in 24 hr and 12% in 48 hr at 4°C

1141 Ib 

Mannitol ABa 10% MSD 5c g 12% imipenem loss in 3 hr at 25°C. 13% loss in 48 hr 
at 4°C

1141 Ib 

Sodium bicar-
bonate

AB 5% MSD 2.5c g 43% imipenem loss in 3 hr at 25°C and 52% in 24 hr 
at 4°C

1141 I

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Sodium bicar-
bonate

AB 5% MSD 5c g 45% imipenem loss in 3 hr at 25°C and 50% in 24 hr 
at 4°C

1141 I

Tobramycin sulfate 10 mg 100d mg W Little or no loss of antibiotic activity in 24 hr at 37°C 498 C

a Tested in glass containers.

b Incompatible by conventional standards but may be used in shorter periods of time.

c Imipenem component. Imipenem in a 1:1 fixed-ratio concentration with cilastatin.

d Not specified whether concentration refers to single component or combined components.

Y-Site Injection Compatibility (1:1 Mixture)

Imipenem–cilastatin sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 5 mg/mLa MSD 5 mg/mLb h Physically compatible for 4 hr at 25°C 1157 C

Allopurinol sodium BW 3 mg/mLb MSD 10 mg/mLb i Haze and particles form in 1 hr 1686 I

Amifostine USB 10 mg/mLa MSD 10 mg/mLa i Physically compatible for 4 hr at 23°C 1845 C

Amiodarone HCl WY 6 mg/mLa ME 5 mg/mLa i Immediate haze. Becomes yellow in 24 hr 2352 I

Anidulafungin VIC 0.5 mg/mLa ME 5 mg/mLb i Physically compatible for 4 hr at 23°C 2617 C

Azithromycin PF 2 mg/mLb ME 5 mg/mLb g h Whitish-yellow microcrystals found 2368 I

Aztreonam SQ 40 mg/mLa MSD 10 mg/mLa i Physically compatible for 4 hr at 23°C 1758 C

Blinatumomab AMG 0.125 and 
0.375 mcg/mLb 

PAN 5 mg/mLb i Particles, flakes, thin needles, or haze tran-
siently appears when blinatumomab is added to 
imipenem–cilastatin; not observed when order of 
mixing was reversed

3405, 3417 ?

Caspofungin acetate ME 0.7 mg/mLb ME 5 mg/mLb i Physically compatible for 4 hr at room temperature 2758 C

Ceftazidime–
avibactam sodium

ALL 20 mg/mLn o k Physically compatible for up to 4 hr at room 
temperature

3004 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLc l FRK 5 mg/mLc h Physically compatible for 2 hr 3247, 3262 C

Cisatracurium 
besylate

GW 0.1, 2, 5 mg/
mLa 

ME 10 mg/mLb i Physically compatible for 4 hr at 23°C 2074 C

Colistimethate 
sodium

MIL 1.5 mg/mLb MSD 5 mg/mLb h Visually compatible for 1 hr at 26°C 3335 C

Defibrotide sodium JAZ 8 mg/mLb PAN 9.94 mg/mLb h Visually compatible for 4 hr at room temperature 3149 C

Diltiazem HCl MMD 5 mg/mL MSD 5 mg/mLc i Visually compatible 1807 C

Docetaxel RPR 0.9 mg/mLa ME 10 mg/mLb i Physically compatible for 4 hr at 23°C 2224 C

Eravacycline dihydro-
chloride

TET 0.6 mg/mLb FRK 5 mg/mLb h Physically compatible for 2 hr at room temperature 3532 C

Etoposide phosphate BR 5 mg/mLa ME 10 mg/mLb i Yellow color forms in 4 hr at 23°C 2218 I

Famotidine MSD 0.2 mg/mLa MSD 10 mg/mLb i Physically compatible for 14 hr 1196 C

Famotidine ME 2 mg/mLb 5 mg/mLb i Visually compatible for 4 hr at 22°C 1936 C

Fat emulsion, intra-
venous

OTS 20%q MSD 5 mg/mLa i r No change in particle size ≥1.3 μm observed in 24 
hr at 25°C in the dark

3452 C

Filgrastim AMG 30 mcg/mLa MSD 10 mg/mLa i Physically compatible for 4 hr at 22°C 1687 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Filgrastim AMG 40 mcg/mLa ME 5 mg/mLa h 16% loss of filgrastim in 4 hr at 25°C. Little 
imipenem–cilastatin loss

2060 I

Filgrastim AMG 10 mcg/mLd ME 5 mg/mLa h Visually compatible. Little loss of filgrastim and 
imipenem–cilastatin in 4 hr at 25°C

2060 C

Fluconazole RR 2 mg/mL MSD 10 mg/mLi Precipitates immediately 1407 I

Fludarabine phos-
phate

BX 1 mg/mLa MSD 5 mg/mLa i Visually compatible for 4 hr at 22°C 1439 C

Foscarnet sodium AST 24 mg/mL MSD 10 mg/mLi Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1335 C

Foscarnet sodium AST 24 mg/mL MSD 5 mg/mLa i Physically compatible for 24 hr at 25°C under fluo-
rescent light

1393 C

Gallium nitrate FUJ 1 mg/mLb MSD 5 mg/mLb h Precipitates immediately 1673 I

Gemcitabine HCl LI 10 mg/mLb ME 10 mg/mLb i Yellow-green discoloration forms in 1 hr 2226 I

Granisetron HCl SKB 0.05 mg/mLa ME 10 mg/mLa i Physically compatible for 4 hr at 23°C 2000 C

Idarubicin HCl AD 1 mg/mLb MSD 5 mg/mLb i Visually compatible for 12 hr at 25°C in light. 
Precipitate in 24 hr

1525 C

Insulin, regular LI 0.2 unit/mLb MSD 4 and 5 mg/mLb i Physically compatible for 2 hr at 25°C 1395 C

Isavuconazonium 
sulfate

ASP 1.5 mg/mLc PRP 5 mg/mLc h Physically compatible for 2 hr 3263 C

Linezolid PHU 2 mg/mL ME 10 mg/mLb i Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.33 mg/mLb MSD 5 mg/mLi Yellow precipitate forms in 24 hr 1855 I

Melphalan HCl BW 0.1 mg/mLb MSD 10 mg/mLb i Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl AB 10 mg/mL MSD 5 mg/mLa i Yellow color forms in 2 hr at 25°C 1397 I

Meropenem 50 mg/mL HOS 50 mg/mLh Physically compatible for 4 hr at room temperature 3538, 3547 C

Meropenem–vabor-
bactam

TMC 8 mg/mLb m ME 5 mg/mLb h Physically compatible for 3 hr at 20 to 25°C 3380 C

Midazolam HCl RC 5 mg/mL MSD 5 mg/mLi Haze forms in 24 hr 1855 I

Milrinone lactate SS 0.2 mg/mLa ME 5 mg/mLb h Yellow color darkening in 4 hr at 25°C 2381 I

Ondansetron HCl GL 1 mg/mLb MSD 5 mg/mLb i Visually compatible for 4 hr at 22°C 1365 C

Plazomicin sulfate ACH 24 mg/mLc FRK 5 mg/mLc h Physically compatible for 1 hr at 20 to 25°C 3432 C

Propofol ZENp 10 mg/mL ME 10 mg/mLb i Physically compatible for 1 hr at 23°C 2066 C

Quinupristin–dalfo-
pristin

2 mg/mLa j k 5 mg/mL Reported to be incompatible 3230 I

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

ME 10 mg/mLa i Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb MSD 5 mg/mLb i Large particle and clump form in 4 hr 1436 I

Tacrolimus FUJ 1 mg/mLb MSD 10 mg/mLb i Visually compatible for 24 hr at 25°C 1630 C

Tedizolid phosphate CUB 0.8 mg/mLb PRP 5 mg/mLb h Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLa ME 5 mg/mLa h Slight measured turbidity increase 2830 I

Telavancin HCl ASP 7.5 mg/mLb ME 5 mg/mLb h Physically compatible for 2 hr 2830 C

Teniposide BR 0.1 mg/mLa MSD 10 mg/mLb i Physically compatible for 4 hr at 23°C 1725 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Thiotepa IMMe 1 mg/mLa ME 10 mg/mLa i Physically compatible for 4 hr at 23°C 1861 C

Tigecycline WY 1 mg/mLb 2.5 mg/mLb h Physically compatible for 4 hr 2714, 2917 C

TNA #218f ME 10 mg/mLb i Visually compatible for 4 hr at 23°C 2215 C

TNA #219f ME 10 mg/mLb i Visually compatible for 4 hr at 23°C 2215 C

TNA #220f ME 10 mg/mLb i Visually compatible for 4 hr at 23°C 2215 C

TNA #221f ME 10 mg/mLb i Visually compatible for 4 hr at 23°C 2215 C

TNA #222f ME 10 mg/mLb i Visually compatible for 4 hr at 23°C 2215 C

TNA #223f ME 10 mg/mLb i Visually compatible for 4 hr at 23°C 2215 C

TNA #224f ME 10 mg/mLb i Visually compatible for 4 hr at 23°C 2215 C

TNA #225f ME 10 mg/mLb i Visually compatible for 4 hr at 23°C 2215 C

TNA #226f ME 10 mg/mLb i Visually compatible for 4 hr at 23°C 2215 C

TPN #212f ME 10 mg/mLb i Physically compatible for 4 hr at 23°C 2109 C

TPN #213f ME 10 mg/mLb i Physically compatible for 4 hr at 23°C 2109 C

TPN #214f ME 10 mg/mLb i Physically compatible for 4 hr at 23°C 2109 C

TPN #215f ME 10 mg/mLb i Physically compatible for 4 hr at 23°C 2109 C

Vasopressin APP 0.2 unit/mLb ME 5 mg/mLa h Physically compatible 2641 C

Vinorelbine tartrate BW 1 mg/mLb MSD 10 mg/mLb i Physically compatible for 4 hr at 22°C 1558 C

Zidovudine BW 4 mg/mLa MSD 5 mg/mLa i Physically compatible for 4 hr at 25°C 1193 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Tested in dextrose 5% with albumin human 2 mg/mL.

e Lyophilized formulation tested.

f Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

g Injected via Y-site into an administration set running azithromycin.

h Imipenem component. Imipenem in a 1:1 fixed-ratio concentration with cilastatin.

i Not specified whether concentration refers to single component or combined components.

j Quinupristin and dalfopristin components combined.

k Salt not specified.

l Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

m Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

n Ceftazidime component. Ceftazidime in a 4:1 fixed-ratio concentration with avibactam.

o Tested in dextrose 5%, sodium chloride 0.9%, and Ringer’s injection, lactated.

p Test performed using the formulation WITH edetate disodium.

q Run at 25 mL/hr with dextrose 5% run at 83 mL/hr.

r Run at 100 mL/hr.

Selected Revisions May 1, 2020. © Copyright, October 1988. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Imipenem–Cilastatin Sodium–Relebactam
AHFS 8:12.07.08

Products
The fixed combination of imipenem–cilastatin sodium–rele-
bactam is available as a powder for injection in single-dose vials 
containing 1.25 g (imipenem 500 mg [as the monohydrate], 
cilastatin 500 mg [as the sodium salt], relebactam 250 mg [as 
the monohydrate]) along with sodium bicarbonate 20 mg to 
adjust the pH.3505 

To prepare the fixed combination for administration, infusion 
bags containing 100 mL of a compatible diluent should be used; 
if an infusion bag containing 100 mL of a compatible diluent is 
not available, 100 mL of a compatible diluent may be trans-
ferred into an empty infusion bag.3505  Twenty mL (as two 10-mL 
aliquots) of the compatible diluent should be removed from 
the infusion bag.3505  The contents of one 1.25-g vial should be 
reconstituted initially with one 10-mL aliquot of the compatible 
diluent (withdrawn from the infusion bag) and the vial should be 
shaken well.3505  The resulting suspension should then be trans-
ferred into the infusion bag containing the remaining 80 mL of 
diluent.3505  The second 10-mL aliquot of the compatible diluent 
should then be added to the vial and shaken well to ensure 
complete transfer of any remaining vial contents; the resulting 
suspension should be transferred to the infusion bag to total 100 
mL and the infusion bag should be agitated until the infusion 
solution is clear.3505 

The manufacturer’s instructions for preparing various doses 
of imipenem–cilastatin–relebactam from the infusion solution 
are as follows:3505 

For 1.25 g (imipenem 500 mg, cilastatin 500 mg, relebactam 
250 mg), do not remove any volume from the prepared infusion 
bag; the solution delivers a 1.25-g dose in 100 mL.

For 1 g (imipenem 400, cilastatin 400 mg, relebactam 200 
mg), remove and discard 20 mL from the prepared infusion bag; 
the remaining solution (i.e., 80 mL) delivers a 1-g dose.

For 0.75 g (imipenem 300 mg, cilastatin 300 mg, relebactam 
150 mg), remove and discard 40 mL from the prepared infusion 
bag; the remaining solution (i.e., 60 mL) delivers a 0.75-g dose.

For 0.5 g (imipenem 200 mg, cilastatin 200 mg, relebactam 
100 mg), remove and discard 60 mL from the prepared infusion 
bag; the remaining solution (i.e., 40 mL) delivers a 0.5-g dose.

Equivalency
In imipenem–cilastatin sodium–relebactam, cilastatin sodium 
531 mg is equivalent to 500 mg of cilastatin.3505 

pH
Diluted solutions of imipenem–cilastatin–relebactam for infu-
sion have a pH ranging from 6.5 to 7.6.3505 

Sodium Content
Each 1.25-g vial of this fixed combination contains 37.5 mg (1.6 
mEq) of sodium.3505 

Trade Name(s)
Recarbrio

Administration
Imipenem–cilastatin sodium–relebactam is administered by 
intravenous infusion over 30 minutes after reconstitution and 
dilution.3505 

Stability
Imipenem–cilastatin sodium–relebactam is a white to light 
yellow lyophilized powder that forms a clear, colorless to yellow 
solution upon reconstitution and dilution; variations in color 
within this range do not affect the potency of the product.3505  
Intact vials of imipenem–cilastatin sodium–relebactam should 
be stored at controlled room temperature.3505 

Diluted solutions of imipenem–cilastatin–relebactam for 
infusion should be visually inspected for particulate matter 
and discoloration prior to administration.3505 Solutions that 
are discolored and those in which visible particles are observed 
should be discarded.3505 

The diluted solution for infusion is stable for 2 hours at room 
temperature up to 30°C or for 24 hours at 2 to 8°C.3505 

Freezing Solutions
The manufacturer states that solution of imipenem–cilastatin 
sodium–relebactam should not be frozen.3505 

DOI: 10.37573/9781585286850.207
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Compatibility Information
Solution Compatibility

Imipenem–cilastatin sodium–relebactam

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% ME 5 ga Stable for 2 hr if stored at room temperature up to 30°C or 24 hr if stored 
at 2 to 8°C

3505 C

Dextrose 5% in sodium 
chloride 0.225%

ME 5 ga Stable for 2 hr if stored at room temperature up to 30°C or 24 hr if stored 
at 2 to 8°C

3505 C

Dextrose 5% in sodium 
chloride 0.45%

ME 5 ga Stable for 2 hr if stored at room temperature up to 30°C or 24 hr if stored 
at 2 to 8°C

3505 C

Dextrose 5% in sodium 
chloride 0.9%

ME 5 ga Stable for 2 hr if stored at room temperature up to 30°C or 24 hr if stored 
at 2 to 8°C

3505 C

Sodium chloride 0.9% ME 5 ga Stable for 2 hr if stored at room temperature up to 30°C or 24 hr if stored 
at 2 to 8°C

3505 C

a Imipenem component. Imipenem in a 2:2:1 fixed-ratio concentration with cilastatin and relebactam.

Additive Compatibility

Imipenem–cilastatin sodium–relebactam

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Propofol ME D5W  Physically incompatible 3505 I

Propofol ME NS  Physically incompatible 3505 I

© Copyright, April 2020. American Society of Health-System 
Pharmacists, Inc.
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Immune Globulin Human
AHFS 80:04

Products
Immune globulin human products may be formulated for intra-
venous or subcutaneous infusion or for intramuscular injec-
tion; the product labeling must be consulted for details on the 
specific product, including instructions for preparation, adminis-
tration, and storage.

Immune globulin human products for intravenous adminis-
tration include: Bivigam (Biotest); Carimune NF (CSL Behring); 
Flebogamma DIF (5 or 10%, Grifols); Gammagard S/D (Baxter); 
Gammagard Liquid (Baxter); Gammaked (Grifols); Gammaplex 
(BPL); Gamunex-C (Grifols); Octagam (5 or 10%, Octapharma); 
and Privigen (CSL Behring).3053 3054 3055 3056 3058 3059 3060 3061 3062 3065 
3066 3067 

Immune globulin human products intended exclusively for 
subcutaneous infusion include: Cuvitru (Baxalta), Hizentra 
(CSL Behring) and HyQvia (Baxter).3063 3064 3240 In addition, 
several of the intravenous immune globulin human prepara-
tions also may be administered by subcutaneous infusion for 
certain indications; these products include Gammagard Liquid 
(Baxter); Gammaked (Grifols); and Gamunex-C (Grifols).3059 
3060 3062 

GamaSTAN S/D (Grifols) immune globulin human is labeled 
solely for administration by intramuscular injection.3057 

Immune Globulin Human Products for Intravenous Administra-
tion Only

Immune globulin human intravenous is available from a 
number of manufacturers in both liquid and lyophilized powder 
forms that are prepared with varying manufacturing processes 
and excipients, resulting in different physicochemical proper-
ties for each formulation.3075 Protein concentrations of 5 and 
10% are available in liquid forms.3075 Lyophilized preparation 
vial sizes vary by product, but typically contain between 3 and 
12 g of protein.3054 3058 Lyophilized preparations require recon-
stitution with the diluents and volumes specified by the manu-
facturers and typically result in protein concentrations of 3 to 
12%.3054 3058 3075 

Bivigam (Biotest) is available as a 10% solution in 50- and 
100-mL single-use vials.3053 The drug also contains sodium chlo-
ride 0.1 to 0.14 M (approximately 5.8 to 8.2 mg/mL), glycine 
0.2 to 0.29 M (approximately 15 to 21.8 mg/mL), and polysor-
bate 80 0.15 to 0.25% in water for injection.3053 The concen-
tration of IgA present in the formulation does not exceed 200 
mcg/mL.3053 

Carimune NF (CSL Behring) is available as a lyophilized 
powder in single-use vials containing 3, 6, and 12 g of protein.3054 
The drug should be reconstituted with sodium chloride 0.9%, 
dextrose 5%, or sterile water for injection in the amounts shown 
in Table 1.3054 

Table 1. Reconstitution of Carimune NF3054 

Target Concentration Volume of Diluent to be Added

3-g Vial 6-g Vial 12-g Vial

3% 100 mL 200 mL a 

6% 50 mL 100 mL 200 mL

9% 33 mL 66 mL 132 mL

12% 25 mL 50 mL 100 mL

Vials of Carimune NF also contain sucrose 1.67 g and less 
than 20 mg of sodium chloride per gram of protein.3054 Trace 
amounts of IgA and IgM are present.3054 

Flebogamma DIF (Grifols) is available as a 5% solution in 
10-, 50-, 100-, 200-, and 400-mL single-use vials3055 and as a 
10% solution in 50-, 100-, and 200-mL single-use vials.3056 Both 
strengths contain d-sorbitol 5 g in 100 mL of water for injec-
tion, trace amounts of sodium, and no greater than 3 or 6 mg/
mL of polyethylene glycol in the 5 or 10% preparations, respec-
tively.3055 3056 The 5% solutions typically contain less than 50 
mcg/mL of IgA,3055 and the 10% solutions typically contain less 
than 100 mcg/mL.3056 Both strengths contain trace amounts of 
IgM.3055 3056 

Gammagard S/D (Baxter) is available in a kit containing 5 
or 10 g of lyophilized immune globulin human in a single-use 
bottle, a diluent bottle containing sterile water for injection, 
a transfer device, and an administration set with an integral 
airway and a 15-μm filter.3058 To produce the desired concen-
tration, the powder must be reconstituted with an appropriate 
amount of the provided diluent.3058 Before the provided transfer 
device is attached to the diluent vial, however, the amounts 
of diluent shown in Table 2 must be removed from the vial 
depending on the target concentration; the amount remaining 
in the vial is then used to reconstitute the lyophilized immune 
globulin human using the transfer device.3058 The manufactur-
er’s prescribing information should be consulted for specific 
instructions.3058 

Table 2. Reconstitution of Gammagard S/D3058 

Target Concentration Volume of Diluent to be Removed from Diluent Vial

5-g Vial 10-g Vial

5% 0 mLa 0 mLa 

10% 48 mL 96 mL

a Do not remove any diluent from the diluent vial to prepare a 5% solution.

DOI: 10.37573/9781585286850.208

a Container not large enough to permit concentration.
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When Gammagard S/D is reconstituted as directed, each 
mL of the resulting 5% solution also contains sodium chloride 
8.5 mg, albumin human 3 mg, glycine 22.5 mg, glucose 20 mg, 
polyethylene glycol 2 mg, tri-n-butyl phosphate (TNBP) 1 mcg, 
octoxynol 9 1 mcg, and polysorbate 80 100 mcg.3058 (A 10% 
solution contains twice the concentration of these excipients 
per mL contained in the 5% solution.3058) Less than 1 mcg/mL 
of IgA is present in the 5% solution and less than 2 mcg/mL is 
present in the 10% solution.3058 Trace amounts of IgM also are 
present.3058 

Gammaplex (BPL) is available as a 5% solution in 50-, 100-, 
200-, and 400-mL single-use bottles.3061 The formulation also 
contains 5 g d-sorbitol in 100 mL of buffer solution, which 
contains glycine 0.6 g, sodium acetate 0.2 g, sodium chloride 
0.3 g, and polysorbate 80 approximately 5 mg.3061 IgA is present 
at a concentration of less than 10 mcg/mL.3061 

Octagam (Octapharma) 5 and 10% solutions are available 
in 20-, 50-, 100-, and 200-mL single-use bottles.3065 3066 The 
5% solution also is available in 500-mL single-use bottles.3065 
To prevent coring, needles larger than 16 gauge should not be 
used with either strength of the drug.3065 3066 Each mL of the 5% 
formulation also contains maltose 100 mg, octoxynol (TRITON 
X-100) no greater than 5 mcg, TNBP no greater than 1 mcg, and 
sodium no greater than 0.03 mmol in water for injection.3065 
Each mL of the 10% formulation also contains maltose 90 mg 
and sodium no greater than 0.03 mmol.3066 No greater than 
200 mcg/mL of IgA and 100 mcg/mL of IgM are present in the 
5% solution.3065 In the 10% formulation, IgA is present at an 
average concentration of 106 mcg/mL with even lesser amounts 
of IgM.3066 

Privigen (CSL Behring) is available as a 10% solution in 50-, 
100-, 200-, and 400-mL single-use vials.3067 Each mL of the 
formulation also contains l-proline 0.25 mmol (range: 0.21 to 
0.29 mmol) and trace amounts of sodium.3067 The concentra-
tion of IgA present in the formulation does not exceed 25 mcg/
mL.3067 

Immune Globulin Human Products for Intravenous or Subcuta-
neous Administration

Several immune globulin human preparations (e.g., 
Gammagard Liquid, Gammaked, and Gamunex-C) may be admin-
istered by intravenous or subcutaneous infusion depending on 
the specific indication.3059 3060 3062 

Gammagard Liquid (Baxter) is available as a 10% solution in 
10-, 25-, 50-, 100-, 200-, and 300-mL single-use bottles.3059 The 
formulation also contains glycine 0.25 M (approximately 18.8 
mg/mL).3059 IgA is present at an average concentration of 37 
mcg/mL; trace amounts of IgM are present.3059 

Gammaked and Gamunex-C (both manufactured by Grifols) 
are available as 10% solutions in 10-, 25-, 50-, 100-, and 200-mL 
single-use vials.3060 3062 Gamunex-C also is available in 400-mL 
single-use vials.3062 Only 18-gauge needles should be used to 
penetrate the stopper of Gammaked or Gamunex-C 10-mL 
vials; for vials containing 25 mL or more, 16-gauge needles 
or dispensing pins should be used.3060 3062 Both products also 
contain glycine 0.16 to 0.24 M (approximately 12 to 18 mg/mL) 

and residual caprylate concentrations no greater than 216 mg/
mL (1.3 mmol/L).3060 3062 IgA is present at an average concentra-
tion of 46 mcg/mL; trace amounts of IgM also are present.3060 
3062 

Immune Globulin Human Products for Subcutaneous Adminis-
tration

Some immune globulin human products are intended only 
for administration by subcutaneous infusion.3063 3064 3240 

Cuvitru (Baxalta) is available as a 20% solution in 5-, 10-, 
20-, and 40-mL single-use vials for subcutaneous use only.3240 
Each vial also contains glycine 0.25 M.3240 IgA is present at an 
average concentration of 80 mcg/mL.3240 

Hizentra (CSL Behring) is available as a 20% solution in 
5-, 10-, 20-, and 50-mL single-use vials for subcutaneous use 
only.3063 Each mL of the formulation also contains l-proline 0.25 
mmol (range: 0.21 to 0.29 mmol), polysorbate 80 0.008 to 0.03 
mg, and trace amounts of sodium.3063 The concentration of IgA 
present in the formulation does not exceed 50 mcg/mL.3063 

HyQvia (Baxter) is available as a 10% solution in 25-, 50-, 
100-, 200-, and 300-mL single-use vials; each vial is packaged 
with a vial containing recombinant human hyaluronidase 160 
units/mL.3064 The 2 vials should not be mixed; they are intended 
for sequential subcutaneous use only.3064 The immune globulin 
human vial also contains glycine 0.25 M (approximately 18.8 mg/
mL); IgA is present at an average concentration of less than 37 
mcg/mL, and trace amounts of IgM also are present.3064 Each mL 
of the recombinant human hyaluronidase solution also contains 
sodium chloride 8.5 mg, sodium phosphate dibasic dihydrate 
1.78 mg, human albumin 1 mg, edetate disodium dihydrate 1 
mg, and calcium chloride dihydrate 0.4 mg; sodium hydroxide 
0.17 mg has been added for pH adjustment.3064 

Immune Globulin Human Products for Intramuscular Adminis-
tration

GamaSTAN S/D (Grifols) is available as a 15 to 18% solution 
in 2- and 10-mL single-use vials for intramuscular use only.3057 
The formulation also contains glycine 0.21 to 0.32 M (approx-
imately 15.8 to 24 mg/mL).3057 IgA presence and/or concentra-
tion is not specified in the prescribing information.3057 

Reconstitution of Lyophilized Immune Globulin Human

To reconstitute a lyophilized immune globulin human 
powder, the diluent specified by the manufacturer should be 
added and then the vial or bottle should be rotated or swirled to 
dissolve particles.3054 3058 Foaming, which has been noted to be 
very slow to subside in some products,3054 results from shaking 
and should be avoided3054 3058 because it may impede dissolu-
tion.1499 In general, liquid and reconstituted immune globulin 
human products should not be shaken.3053 3054 3058 3059 3060 3061 3062 
3063 3064 3067 

Reconstitution of Sandoglobulin (no longer commercially 
available in the US) with dextrose 5% has resulted in extended 
dissolution times of 75 and 135 minutes for the 3 and 6% solu-
tions, respectively. With sodium chloride 0.9%, dissolution 
occurs over a few minutes; exceptional cases take up to 20 
minutes.1498 
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pH
Bivigam: From 4 to 4.6.3053 

Carimune NF: From 6.4 to 6.8.3054 

Cuvitru: From 4.6 to 5.1.3240 

Flebogamma DIF: From 5 to 6.3055 3056 

GamaSTAN: From 6.4 to 7.2.3057 

Gammagard Liquid: From 4.6 to 5.1.3059 

Gammagard S/D: From 6.4 to 7.2.3058 

Gammaked: From 4 to 4.5.3060 

Gammaplex: From 4.8 to 5.1.3061 

Gamunex-C: From 4 to 4.5.3062 

Hizentra: From 4.6 to 5.2.3063 

HyQvia: From 4.6 to 5.1.3064 

Octagam 5%: From 5.1 to 6;3065 Octagam 10%: From 4.5 to 5.3066 

Privigen: From 4.6 to 5.3067 

Osmolality
Carimune NF: Following reconstitution of the Carimune NF 
formulation of immune globulin human to targeted concentra-
tions of 3, 6, 9, or 12%, the calculated osmolality of the solution 
varied with the diluent used.3054 (See Table 3.)

Table 3. Calculated osmolality of reconstituted Carimune 

NF (CSL Behring)3054 

Diluent Osmolality (mOsm/kg)

Carimune 
NF 3%

Carimune 
NF 6%

Carimune  
NF 9%

Carimune 
NF 12%

Dextrose 5% 444 636 828 1020

Sodium chloride 0.9% 498 690 882 1074

Sterile water for injection 192 384 576 768

Cuvitru: 280 to 292 mOsm/kg.3240 

Flebogamma DIF 5 and 10%: 240 to 370 mOsm/kg.3055 3056 

Gammagard Liquid: 240 to 300 mOsm/kg.3059 

Gammaked: 258 mOsm/kg.3060 

Gammaplex: Typically 420 to 500 mOsm/kg.3061 Not less than 
240 mOsm/kg.3061 

Gamunex-C: 258 mOsm/kg.3062 

HyQvia: 240 to 300 mOsm/kg.3064 

Octagam 5 and 10%: 310 to 380 mOsm/kg.3065 3066 

Privigen: Approximately 320 mOsm/kg (range: 240 to 440 
mOsm/kg).3067 

Trade Name(s)
Bivigam, Carimune NF, Cuvitru, Flebogamma DIF, GamaSTAN 
S/D, Gammagard Liquid, Gammagard S/D, Gammaked, 
Gammaplex, Gamunex-C, Hizentra, HyQvia, Octagam,  
Privigen

Administration
Immune globulin human may be administered by intravenous 
infusion,3053 3054 3055 3056 3058 3059 3060 3061 3062 3065 3066 3067 subcuta-
neous infusion using an infusion pump,3059 3060 3062 3063 3064 or 
intramuscular injection.3057 The route of administration and, 
where applicable, the rate of infusion depend upon the product 
selected, the indication for the drug, and patient-specific risk 
factors.3053 3054 3055 3056 3057 3058 3059 3060 3061 3062 3063 3064 3065 3066 3067 

For intravenous infusion, a slow initial infusion rate is usually 
maintained for 10 to 30 minutes prior to gradually (e.g., every 
15 to 30 minutes) increasing the rate according to patient toler-
ance and the product-specific maximum rate.3053 3054 3055 3056 3059 
3060 3061 3062 3065 3066 3067 

For subcutaneous infusion, initial infusion rates range from 
5 to 20 mL/hour per site, with product-specific maximum rates 
and number of infusion sites.3059 3060 3062 3063 3064 3240 For subcuta-
neous infusion of HyQvia, a 24-gauge subcutaneous needle set 
that is labeled for high flow rates should be used.3064 

GamaSTAN S/D is administered only by intramuscular injec-
tion; the drug should not be administered subcutaneously or 
intravenously.3057 

Stability
Recommended storage conditions vary among the different 
immune globulin human products.3075 3076 Typically, intact 
immune globulin human products are stored either at room 
temperature, under refrigeration, or some combination of both 
and have a shelf life of about 243055 3056 3058 3059 3061 3065 3066 to 36 
months3059 3060 3062 3067 3240 from the date of manufacture.3075 3076 
Immune globulin human products should not be frozen.3053 3054 
3055 3056 3057 3058 3059 3060 3061 3062 3063 3064 3065 3066 3067 3240 Manufac-
turers of certain products state that the drug should be kept in 
the carton to protect from light.3055 3056 3059 3061 3063 3064 3067 3240 
Specific product labeling should be consulted for all storage 
requirements.

In general, liquid and reconstituted immune globulin human 
products should not be shaken.3053 3054 3058 3059 3060 3061 3062 3063 3064 
3067 3240 

Containers of immune globulin human are for single use only; 
partially used containers should be discarded.3053 3054 3055 3056 3057 
3058 3059 3060 3061 3062 3063 3064 3065 3066 3067 3240 

Most immune globulin human solutions are colorless to pale 
yellow in appearance.3053 3055 3056 3058 3059 3060 3061 3062 3064 3067 3240 
Oxidative reactions may be a cause of yellowish discoloration of 
intravenous immune globulin human solutions.3076 

Two immune globulin human products (Gammagard S/D, 
Baxter and Polygam S/D [no longer commercially available in 
the US], American Red Cross) for intravenous use were recon-
stituted with sterile water for injection to concentrations of 50 
mg/mL (5%) and 100 mg/mL (10%). Stability of the reconsti-
tuted product was evaluated in the original glass vials and also 
after transfer to PVC bags at 4°C for 48 hours and at 25°C for 12 
hours. The visual appearance of the solutions remained accept-
able, extremely low amounts of diethylhexyl phthalate (DEHP) 
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Compatibility Information
Solution Compatibility

Immune globulin human

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% a HYc 2.5% Visually compatible with no alteration of IgG concentra-
tion or functional activity

1885 C

Dextrose 15% a HYc 2.5% Visually compatible with no alteration of IgG concentra-
tion or functional activity

1885 C

Dextrose 5% in sodium chlo-
ride 0.225%

a HYc 2.5% Visually compatible with no alteration of IgG concentra-
tion or functional activity

1885 C

Sodium chloride 0.9% GRId Must not be mixed with sodium chloride 0.9% 3060 I

Sodium chloride 0.9% GRIe Must not be mixed with sodium chloride 0.9% 3062 I

TPN #194b a HYc 2.5% Visually compatible with no alteration of IgG concentra-
tion or functional activity

1885 C

plasticizer were leached from the PVC bags, and all tests for 
protein content and antibody activity indicated that stability 
was maintained throughout the study under both storage 
conditions.2435 

pH Effects
One study evaluated multiple substances (e.g., sugars, polyalco-
hols, amino acids) for their ability to stabilize dissolved immune 
globulin G (IgG) molecules to prevent aggregation, dimerization, 
and fragmentation across a range of pH conditions when stored 
at 37°C for 90 days.3076 The lowest percentage of aggregates was 
observed at weakly acidic conditions (pH 5.3) and the highest 
percentage of aggregates was observed at the lowest pH tested 
(i.e., 4.8 for l-lysine and l-ornithine; 4.1 for all other stabilizers 
tested).3076 l-Proline, sucrose, and maltose showed good stabi-
lizing effects over the entire pH range tested (4.1 to 6.8); glycine 
was less effective over this range, and l-lysine and l-ornithine 
were only marginally stabilizing at pH 6.8.3076 

In terms of dimerization, l-proline was the most effective 
stabilizer tested, decreasing the percentage of dimers over the 
entire pH range tested.3076 Sucrose also was effective over the 
entire pH range tested; however, its effects were less robust 
than those of l-proline.3076 Glycine, l-lysine, and l-ornithine had 
negligible effects on dimerization, with glycine being the least 
effective.3076 Mannitol and maltose actually increased dimer 
formation as compared with control solutions of immune glob-
ulin not containing a stabilizer.3076 

The greatest amounts of fragmentation occurred at the 
lowest pH tested (i.e., 4.1).3076 No substantial differences in 
fragmentation were observed among solutions containing l-pro-
line, glycine, or no stabilizer except at a neutral pH of 6.8, where 
the formulation without stabilizer contained slightly more frag-
ments.3076 These results suggest that glycine and l-proline have 

a small inhibitory effect on neutral proteases (e.g., serine prote-
ases).3076 

Sorption
A stability evaluation of immune globulin human for intrave-
nous use in PVC bags found no loss of activity due to sorption 
when compared to glass containers.2435 

Filtration
For details on filtration of immune globulin human products, the 
product labeling should be consulted; some manufacturers do 
not make specific recommendations.

Carimune NF (CSL Behring) may be filtered, but filtration is 
not required.3054 Filters with pore sizes of 15 μm or larger will 
be less likely to slow the infusion, especially at higher concen-
trations.3054 Antibacterial filters (i.e., 0.2-μm filters) may be 
used.3054 

Use of an inline filter with Gammagard Liquid (Baxter) is 
optional.3059 

The administration set provided with Gammagard S/D 
(Baxter) contains an integral airway and a 15-μm filter.3058 If an 
alternative administration set is used to administer the drug, an 
administration set containing a similar filter should be used.3058 

Inline filtration is not required with Octagam (Octapharma); 
however, if a filter is used, the pore size should be 0.2 to 200 
μm.3065 3066 

Plasticizer Leaching
Storage of reconstituted immune globulin human for intrave-
nous use in PVC containers for 48 hours at 4°C and 12 hours 
at 25°C resulted in very low amounts of leached DEHP plasti-
cizer from undetectable amounts up to a maximum of 86 ng/
mL.2435 
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

TPN #195b a HYc 2.5% Visually compatible with no alteration of IgG concentra-
tion or functional activity

1885 C

a Tested in PVC containers.

b Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

c Test performed using the lyophilized Gammagard (Baxter-Hyland) formulation.

d Test performed using the Gammaked (Grifols) formulation.

e Test performed using the Gamunex-C (Grifols) formulation.

Additive Compatibility

Immune globulin human

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Heparin sodium GRIa Stated to be incompatible 3060 I

Heparin sodium GRIb Stated to be incompatible 3062 I

a Test performed using the Gammaked (Grifols) formulation.

b Test performed using the Gamunex-C (Grifols) formulation.

Y-Site Injection Compatibility (1:1 Mixture)

Immune globulin human

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Fluconazole RR 2 mg/mL CU 50 mg/mL Physically compatible for 24 
hr at 25°C

1407 C

Sargramostim IMM 6a b and 15 mcg/mLb CU 50 mg/mL Visually compatible for 2 hr 1618 C

a With albumin human 0.1%.

b Tested in sodium chloride 0.9%.

Solution Compatibility (Cont.)

Additional Compatibility Information
Immune globulin human products are manufactured using 
differing processes and exhibit differing compatibility and 
stability characteristics.3075 All manufacturers recommend 
using a separate infusion line for administration and not mixing 
other drugs with immune globulin human.3053 3054 3055 3056 3058 3059 
3060 3061 3062 3063 3064 3065 3066 3067 3240 Pooling of vials of the same 
product and strength (and where applicable, the same diluent 
used for reconstitution) into sterile empty infusion containers 
is acceptable to facilitate the administration of large doses; 
however, storage requirements and the maximum duration of 
time allowed from the time of pooling to infusion vary among 
products.3053 3054 3055 3056 3058 3059 3060 3061 3062 3064 3065 3066 3067 Specific 
product labeling should be consulted. Different formulations of 
immune globulin human from the same or different manufac-
turers should not be mixed.3053 3054 3055 3056 3058 3059 3060 3061 3062 3063 
3064 3065 3066 3067 The manufacturers make the recommendations 
cited in Table 4 regarding compatibility with infusion solutions.

Table 4. Immune globulin human products: compatibility 

with infusion solutions

Product Remarks Ref

Bivigam Do not dilute. 3053

Carimune NF May be reconstituted with sodium 
chloride 0.9%, dextrose 5%, or sterile 
water for injection.

3054

Cuvitru Do not dilute. 3240

Flebogamma DIF Do not dilute. 3055, 3056

Gammagard Liquid May be diluted with dextrose 5%; 
incompatible for dilution with 
sodium chloride 0.9%. Line may be 
flushed with sodium chloride 0.9%.

3059

Gammagard S/D Reconstitute with sterile water for 
injection packaged with drug.

3058
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Product Remarks Ref

Gammaked May be diluted with dextrose 5%; 
incompatible for dilution with 
sodium chloride 0.9%. Line may be 
flushed with either dextrose 5% or 
sodium chloride 0.9%.

3060

Gamunex-C May be diluted with dextrose 5%; 
incompatible for dilution with 
sodium chloride 0.9%. Line may be 
flushed with either dextrose 5% or 
sodium chloride 0.9%.

3062

HyQvia Line may be flushed with either 
sodium chloride 0.9% or dextrose 5%.

3064

Octagam Do not dilute. Line may be flushed 
with sodium chloride 0.9% or 
dextrose 5%.

3065, 3066

Privigen May be diluted with dextrose 5%. 
Line may be flushed with dextrose 
5% or sodium chloride 0.9%.

3067

Table 4. Immune globulin human products: compatibility 

with infusion solutions (Cont.)
Heparin Locks
The manufacturer of Gammaked and Gamunex-C immune glob-
ulin human products (Grifols) specifically states that heparin 
locks through which either drug has been administered should 
be flushed only with dextrose 5% or sodium chloride 0.9%; 
heparin should not be used to flush the lock.3060 3062 
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Indomethacin Sodium Trihydrate
AHFS 28:08.04.92

Products
Indomethacin sodium trihydrate is supplied as a lyophilized 
product in vials containing the equivalent of 1 mg of indometh-
acin. Reconstitute with 1 or 2 mL of preservative-free sterile 
water for injection or sodium chloride 0.9% to yield a 1- or 
0.5-mg/mL solution, respectively.1(7/06) 

pH
From 6 to 7.5.4 

Trade Name(s)
Indocin I.V.

Administration
Indomethacin sodium trihydrate is usually administered by 
intravenous injection over 20 to 30 minutes, although dilution 
after reconstitution is not recommended. Extravasation should 
be avoided.1(7/06) 4 

Stability
Indomethacin sodium trihydrate is supplied as a white to yellow 
powder. Color variations have no relationship to indomethacin 
content. The vials should be stored below 30°C and protected 
from light.1(7/06) 

The manufacturer recommends discarding any unused solu-
tion because of the absence of an antibacterial preservative.1(7/06)  
However, at 1 mg/mL in sodium chloride 0.9%, the drug is stated 
to be chemically stable for 16 days at room temperature.4 

Solutions of indomethacin sodium trihydrate (Abbott and 
Fujisawa) diluted in sodium chloride 0.9% to a concentration 
of 0.1 mg/mL were evaluated for visual and chemical stability 
stored in the original vials. Little or no loss was found after 
storage for 10 days at 25°C.2105 

The stability of indomethacin sodium trihydrate (Merck 
Sharp & Dohme) 0.5 mg/mL reconstituted with sterile water 
for injection in the original vials and repackaged into 1-mL poly-
propylene syringes (Sherwood) was reported. The reconsti-
tuted solutions were stored at room temperature (about 23°C) 
exposed to fluorescent light for 12 hours daily and under refrig-
eration (about 4°C) in the dark. Little or no loss of indomethacin 
in the refrigerated solutions occurred after 14 days of storage. 
The solutions stored at room temperature exhibited 9% loss in 
10 days. The solutions at both temperatures remained visually 
clear and colorless throughout the study.2228 

pH Effects
Reconstitution of indomethacin sodium trihydrate with solu-
tions having pH values below 6 may result in precipitation of 
free indomethacin.1(7/06) 4 

DOI: 10.37573/9781585286850.209

Compatibility Information
Solution Compatibility

Indomethacin sodium trihydrate

Test Soln Name Test Soln Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% BA MSD 1 ga Visually compatible for 24 hr at 28°C 1527 C

Dextrose 5% BA MSD 1 ga Visually compatible for 24 hr at 28°C 1527 C

Dextrose 7.5% BA MSD 1 ga Haze forms in 2 hr and precipitate forms in 4 hr 1527 I

Dextrose 10% BA MSD 1 ga Haze forms in 2 hr and precipitate forms in 4 hr 1527 I

a Tested in sodium chloride 0.9%.

Drugs in Syringe Compatibility

Indomethacin sodium trihydrate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Pantoprazole sodium a 4 mg/1 mL 0.5 mg/1 mL Precipitates within 1 hr 2574 I

a Test performed using the formulation WITHOUT edetate disodium.
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Y-Site Injection Compatibility (1:1 Mixture)

Indomethacin sodium trihydrate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amino acids MG 1 and 2%c MSD 1 mg/mLb Haze forms in 2 hr and white precipitate forms 
in 4 hr

1527 I

Amino acids MG 1 and 2%d MSD 1 mg/mLb Haze forms in 30 min and white precipitate forms 
in 1 hr

1527 I

Calcium gluconate AMR 100 mg/mL MSD 1 mg/mLb Fine yellow precipitate forms within 1 hr 1527 I

Dobutamine HCl LI 1.2 mg/mLa MSD 1 mg/mLb Hazy precipitate forms immediately 1527 I

Dopamine HCl AB 1.2 mg/mLa MSD 1 mg/mLb Hazy precipitate forms immediately 1527 I

Furosemide AB 10 mg/mL MSD 1 mg/mLb Visually compatible for 24 hr at 28°C 1527 C

Gentamicin sulfate 1 mg/mLa MSD 0.5 and 1 mg/mLa White turbidity forms immediately and becomes 
white flakes in 1 hr

1550 I

Insulin, regular NOV 1 unit/mLb MSD 1 mg/mLb Visually compatible for 24 hr at 28°C 1527 C

Levofloxacin OMN 5 mg/mLa ME 1 mg/mL Cloudy precipitate forms 2233 I

Potassium chloride AB 0.2 mEq/mLa MSD 1 mg/mLb Visually compatible for 24 hr at 28°C 1527 C

Sodium bicarbonate AB 0.5 mEq/mLa MSD 1 mg/mLb Visually compatible for 24 hr at 28°C 1527 C

Sodium nitroprusside AB 0.2 mg/mLa MSD 1 mg/mLb Visually compatible for 24 hr at 28°C 1527 C

Tobramycin sulfate 1 mg/mLa MSD 0.5 and 1 mg/mLa White turbidity forms immediately and becomes 
white flakes in 1 hr

1550 I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c TrophAmine in dextrose 10%.

d TrophAmine in sterile water for injection.

Selected Revisions February 1, 2013. © Copyright, October 1994. 
American Society of Health-System Pharmacists, Inc.
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Infliximab
AHFS 92:36

Products
Infliximab is available as a lyophilized powder in 100-mg preser-
vative-free, single-use vials.3035  Each vial also contains sucrose 
500 mg, polysorbate 80 0.5 mg, monobasic sodium phosphate 
monohydrate 2.2 mg, and dibasic sodium phosphate dihydrate 
6.1 mg.3035 

Calculate the required number of infliximab vials and the 
total volume of reconstituted solution needed to provide the 
appropriate dose.3035  Each 100-mg vial should be reconstituted 
by transferring 10 mL of sterile water for injection into the vial 
using a syringe with 21-gauge or smaller needle, directing the 
stream of diluent against the vial wall.3035  The solution should 
be gently swirled by rotating the vial to dissolve the powder.3035  
Foaming of the solution may occur; the reconstituted solu-
tion should be allowed to stand for 5 minutes.3035  Prolonged 
or vigorous agitation should be avoided; the vial should not be 
shaken.3035  The resultant reconstituted solution contains inflix-
imab 10 mg/mL.3035 

The total volume required of the reconstituted infliximab 
solution should be further diluted to 250 mL by first removing a 
volume of diluent (equal to the volume of infliximab solution to 
be added) from a 250-mL container of sodium chloride 0.9%.3035  
The appropriate dose of the reconstituted solution should then 
be slowly added to the bottle or bag and gently mixed.3035  The 
manufacturer states that solutions other than 0.9% sodium 
chloride should not be used for dilution.3035  The final concen-
tration of infliximab in the resultant diluted solution should be 
between 0.4 and 4 mg/mL.3035 

pH
Reconstituted infliximab solutions have a pH of approximately 
7.2.3035 

Trade Name(s)
Remicade

Administration
Infliximab is administered by intravenous infusion over a period 
of at least 2 hours.3035  The diluted solution for infusion must be 
administered through an infusion set with a low-protein-binding 
inline filter with a pore size of 1.2 μm or smaller.3035 

Stability
Intact vials of infliximab should be stored at 2 to 8°C.3035  
These unopened vials also may be stored at temperatures not 
exceeding 30°C with up to 75% relative humidity for a single 
period of up to 6 months; however, the cartons of such vials 
must be marked with a new expiration date of 6 months after 
transfer to these storage conditions.3035 3077  Vials should be used 
by the newly marked expiration date or the original expiration 
date printed on the carton, whichever comes first.3035 3077  The 

drug should not be returned to refrigerated storage once it has 
been removed.3035 3077 

Results of a stability study of unreconstituted infliximab vials 
stored at −20°C for 7 days with 3 freeze-thaw cycles followed 
by storage for up to 28 months at 2 to 8°C did not demon-
strate any adverse effects on the biochemical or physical prop-
erties of infliximab.3077  No adverse effects on the biochemical 
and physical properties of infliximab were observed following 
exposure of vials of the unreconstituted drug to 50°C for 3 days 
and return to the recommended temperature range of 2 to 8°C 
for 28 months; no significant increase in visible particle content 
was observed following exposure to 50°C for 3 days or at the 
28-month time point after exposure.3077 

Infliximab is a white lyophilized powder that forms an opal-
escent, colorless to light yellow solution when reconstituted 
with sterile water for injection.3035  The solution may develop a 
few translucent particles because infliximab is a protein.3035  The 
drug should be visually inspected for discoloration and particu-
late matter prior to administration.3035  The solution should not 
be used if the lyophilized cake has not fully dissolved or if visibly 
opaque particles, foreign particles, or discoloration is present.3035 

The manufacturer states that administration of the drug 
should begin within 3 hours of reconstitution and dilution to 
protect against microbiological contamination.3035 3079 

In studies evaluating the stability of infliximab after recon-
stitution, the drug was found to remain biochemically and  
physically stable for 24 hours at room temperature when recon-
stituted with sterile water for injection, sodium chloride 0.45%, 
or sodium chloride 0.9%.3078 3080  Reconstitution of the drug with 
dextrose 5% resulted in an irreversible reaction detected within 
24 hours by changes in the isoelectric focusing banding pattern 
as compared with the reference standard; reconstitution of the 
drug with dextrose 5% is not recommended.3078 

Ikeda et al. studied the stability of infliximab at a concen-
tration of 0.4 mg/mL in sodium chloride 0.9% in PVC bags, 
which were stored at 4°C for up to 14 days.3122  An indirect ELISA 
method was used to determine infliximab activity based on 
calculated consumption of a known quantity of tumor necrosis 
factor [TNF; TNF-α] when combined with infliximab.3122  The 
authors reported that no loss of infliximab’s ability to bind TNF-α 
was detected at 7 or 14 days.3122  However, other measures of 
stability (e.g., physical or chemical analyses or other bioassay 
results) were not reported in this study;2812 3122  in addition, the 
manufacturer stated that the protocols and methods it has 
used to assess infliximab stability are proprietary and specific 
to the drug, and it cannot support nor refute the results of this 
study.2290 

Plasticizer Leaching
The surfactant (polysorbate 80) contained in the infliximab 
formulation can leach plasticizer from diethylhexyl phthalate 
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(DEHP)-plasticized PVC containers and administration sets.3035 
3081  To eliminate the potential for exposure to DEHP for patients 
receiving infliximab, the use of DEHP-containing PVC equip-
ment with infliximab was previously restricted; however, poten-
tial exposure to DEHP from a dose of infliximab (for a 50- to 
70-kg patient) was found to be approximately 50 to 70 times 
lower than the reference dose for DEHP set by the US Envi-
ronmental Protection Agency (EPA) based on results of DEHP 

toxicity studies.3081  Based on this information, the requirement 
of using non-PVC administration equipment with infliximab has 
been removed from the current prescribing information.3035 3081 

Filtration
The diluted solution of infliximab for infusion must be admin-
istered with an infusion set containing a low-protein-binding 
inline filter with a pore size of 1.2 μm or smaller.3035 

Compatibility Information
Solution Compatibility

Infliximab

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.45% JN 2.5 g Physically and biochemically stable for 24 hr at room 
temperature

3080 C

Sodium chloride 0.9% a JN 0.4 to 4 g Physically and biochemically stable for 24 hr at room 
temperature

3079 C

Sodium chloride 0.9% b JN 0.4 to 4 g Physically and biochemically stable for 24 hr at room 
temperature

3079 C

Sodium chloride 0.9% c JN 0.4 to 4 g Physically and biochemically stable for 24 hr at room 
temperature

3079 C

a Tested in polyethylene containers.

b Tested in ethyl vinyl acetate (EVA) containers.

c Tested in glass containers.

© Copyright, July 2016. American Society of Health-System 
Pharmacists, Inc.
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Insulin
AHFS 68:20.08

Products
Regular insulin is available in 10-mL vials and 1.5-mL prefilled 
syringes and syringe cartridges at a concentration of 100 units/
mL. Human insulin is produced using recombinant DNA tech-
nology. Regular concentrated insulin (Lilly) also is available in 
20-mL vials containing 500 units/mL. Glycerin 1.4 to 1.8% and 
phenol or cresol 0.1 to 0.25% also may be present.1(1/08) 4 

Several modified forms of insulin (Isophane, Lente, etc.) are 
available, each having a characteristic onset of action, time to 
peak effect, and duration of action.4 

Adequately mixing these products is necessary prior to use, 
but vigorous shaking may entrain air bubbles that could inter-
fere with accurate dosing. Gentle shaking of the vial combined 
with end-over-end inversion and rolling in the palms has been 
suggested.2270 

pH
All regular insulin products have a neutral pH of approximately 
7 to 7.8.4 261 

Trade Name(s)
Humulin R

Administration
Regular insulin usually is administered by subcutaneous injec-
tion into the thighs, arms, buttocks, or abdomen, with sites 
rotated. Syringes calibrated for the particular concentration of 
insulin to be given must be used. Regular insulin also may be 
administered intramuscularly or by intravenous infusion, usually 
diluted in sodium chloride 0.9%. Regular insulin is the only form 
of insulin that can be given intravenously.4 

Care is required when adding insulin to infusion solutions, 
especially in flexible containers. Adding insulin to a plasma 
expander carrier solution hanging in the use position resulted in 
stratification, with the insulin floating to the top. Little insulin 
was delivered initially, and 87% of the insulin appeared in the 
last 28% of the solution. Repeated inversion and agitation of 
the container to effect thorough mixture eliminates this strat-
ification, yielding an even distribution and a constant delivery 
concentration.85 

Disposable insulin syringes are usually siliconized. Reuse of 
disposable plastic insulin syringes (Plastipak Microfine II, Becton 
Dickinson) has resulted in contamination of vials of insulin 
with silicone oil, causing a white precipitate and impairment of 
biological effects and is not recommended. In a test of insulin 
from several sources, repeated drawing of the insulin into the 
disposable syringes and then expulsion of it back into the vials 
introduced substantial amounts of silicone oil; a white precipi-
tate formed within 12 hours at 8°C.1110 

Stability
Regular insulin should be stored under refrigeration and 
protected from freezing.1(1/08) 4  Although refrigerated storage 
is required, some manufacturers have stated the drug may be 
stored at room temperature for 28 to 30 days.2745 2769  Freezing 
of insulin products may alter the protein structure, decreasing 
concentration.559  In one study of several insulin products, 1 
cycle of freezing for 45 hours followed by slow thawing at 
21°C or rapid thawing in a water bath at 37°C did not result 
in a loss of bioactivity. However, microscopic examination 
revealed particle aggregation, and some crystal damage had 
occurred.680 

The stability of regular insulin (Novo Nordisk) was evaluated 
under simulated shipping conditions. Sample vials were pack-
aged in both insulated and non-insulated mailers and packaged 
with either two 12-oz. frozen gel packs for simulated summer 
mailing or one 12-oz. frozen gel pack for simulated winter ship-
ping. The evaluation was conducted for simulated transit periods 
ranging from 24 hours to 120 hours (overnight air delivery to 
ground delivery). Visual inspection found no change in appear-
ance in any of the samples tested. Microscopy found no forma-
tion of aggregates. No loss of insulin content occurred in any 
of the samples with any of the shipping methods and condi-
tions. Size exclusion chromatography found little or no change 
in high-molecular-weight protein content. The regular insulin 
remained within USP specifications with all of the shipping 
methods and time periods studied.2769 

As with other protein and peptide products, insulin aggrega-
tion with possible reduced bioactivity can be a problem. Aggre-
gates have been found to form in a variety of infusion devices 
and under various storage conditions, including static storage 
and continuous rotational or reciprocating motion.1948 1995 2406  
Aggregation may occur at air-water interfaces. Such interfaces 
have been generated by turbulence, such as shaking and repeat-
edly passing insulin through a syringe and needle. With suffi-
cient vigor, both actions can turn the insulin turbid from insol-
uble aggregates.1948  In addition, contact with silicone rubber 
appears to promote insulin aggregation.1995 

Factors that increase the formation rate of insulin transforma-
tion products (such as deamidated insulin, covalent dimers, and 
higher oligamers) in beef and human insulin products were eval-
uated during 6 months of storage. A low rate of transformation 
product appeared at 4°C. Higher temperatures, as might occur 
when insulin is carried in a shirt pocket or car glove compart-
ment, accelerated this production (especially for human insulin) 
and also fibril formation. Exposure to light increased the dimer 
and higher oligamer content. Insulin should not be exposed to 
direct sunlight or subjected to vibration or extremes of tempera-
ture.1663 
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The appearance of transformation products was found to be 
2- to 3-fold greater when using polyvinyl chloride (PVC) admin-
istration sets compared to polyethylene and polypropylene 
infusion equipment. Furthermore, use of the PVC sets resulted 
in up to 30% reduction in the concentration of methylparaben, 
phenol, and m-cresol preservatives in insulin products.311 

Regular insulin, containing 100 units/mL, is clear and color-
less or almost colorless. The concentrated injection containing 
500 units/mL may be straw colored. Discoloration, turbidity, or 
unusual viscosity indicates deterioration or contamination.4 

Syringes
It has been stated that neutral regular insulin (and also NPH and 
Lente insulin) can be stored for 5 to 7 days under refrigeration 
in either glass or plastic syringes. Mixtures of these insulins also 
can be stored similarly.679 

Insulin soluble, BP, 1.6 units/2 mL diluted in sodium chlo-
ride 0.9% was stored for 18 hours at room temperature in the 
following plastic syringes: Brunswick (Sherwood Medical), Plas-
tipak (Becton Dickinson), and Sabre (Gillette U.K.). The first 2 
syringes have polypropylene barrels; the Sabre has a combina-
tion polypropylene–polystyrene barrel. No significant loss of 
insulin occurred due to sorption. Significant (but unspecified) 
losses did occur when the concentration was reduced to 0.2 unit/
mL, but the make of syringe did not influence this adsorption.784 

No apparent degradation or binding occurred for at least 14 
days when insulin, USP (Lilly), 100 units/mL was stored under 
refrigeration in 1-mL polypropylene syringes (Becton Dickinson).805 

The soluble insulins Velosulin (Nordisk), Actrapid and Human 
Actrapid (Novo), Humulin S (Lilly), Neusulin (Wellcome), and 
Quicksol (Boots) in 1-mL 100-unit Plastipak syringes (Becton 
Dickinson) exhibited no loss in 29 days when stored at 4 and 
20°C.1275 

Regular insulin human (Humulin R, 100 units/mL, Lilly), 
isophane insulin human (Humulin N, 100 units/mL, Lilly), and 
the combination product (Humulin N/R 70/30, Lilly) were eval-
uated for stability packaged in plastic syringes. Test samples of 
0.4 mL of each insulin product were drawn into 1-mL polypro-
pylene syringes (Plastipak, Becton Dickinson) and 1-mL poly-
propylene–ethylene copolymer syringes (Terumo) and stored 
for 28 days at 4 and 23°C. No loss of insulin from any insulin 
product occurred in either syringe type. However, the antibacte-
rial preservatives present in the insulin formulations were lost, 
especially in the polypropylene syringes at room temperature. 
Storage under refrigeration to slow the loss of preservative as 
much as possible was recommended.1124 

Infusion Pumps
Insulin solutions may form highly insoluble polymers. In areas 
having high shear rates such as the tubing, cannula, and needle, 
aggregation can lead to blockage. In low shear areas such as the 
insulin reservoir of implantable pumps, gentle agitation can lead 
to the formation of a cross-linked gel.1112 

Sorption
The adsorption of insulin to the surfaces of intravenous infusion 
solution containers, glass and plastic (including PVC, ethylene 

vinyl acetate [EVA], polyethylene, and other polyolefins), 
tubing, and filters has been demonstrated. Estimates of the 
loss range up to about 80% for the entire infusion apparatus, 
although varying results using differing test methods, equip-
ment, and procedures have been reported. Estimates of adsorp-
tion of around 20 to 30% are common. The percent adsorbed 
is inversely proportional to the concentration of insulin. Other 
important factors are the amount of container surface area and 
the fill volume of the solution. The amount of insulin adsorbed 
varies directly with the available surface area and indirectly with 
the ratio of fluid volume to container capacity. The container 
material is a factor, with glass possibly adsorbing insulin more 
extensively than some plastics. Other factors influencing the 
extent of insulin adsorption include the type of solution, type 
and length of administration set, rate of infusion, temperature, 
previous exposure of tubing to insulin, and presence of albumin 
human, whole blood, electrolytes, and other drugs.266 267 268 269 
420 422 423 424 425 426 428 533 681 682 683 684 685 686 687 688 689 690 854 908 909 910 
911 912 913 1111 1112 1274 1282 1408 1497 1664 1665 2079 2301 

The adsorption of insulin to container surfaces is an instanta-
neous process.267 425 911 912 913  However, the effect of adsorption 
on the deliverable amount of insulin appears to vary with time. 
Several investigators reported a dramatic initial drop in deliv-
ered insulin followed by a return to higher (although variable) 
levels. The bulk of the insulin adsorption apparently occurs in 
the first 30 to 60 minutes. Although flow rate does not influ-
ence total insulin binding, the plateau phase of delivered insulin 
may be reached more quickly at faster infusion rates.422 424 425 426 
428 687 688 689 854 2301 

In a study of insulin loss during simulated delivery to 
low-birth-weight infants, insulin 0.2 unit/mL was delivered 
at rates of 0.05 and 0.2 mL/hr through microbore PVC tubing 
and polyethylene-lined PVC tubing. During the early hours, 
the amount of insulin delivered through both types of tubing 
was much reduced, especially at the slower delivery rate. The 
authors indicated that this loss might contribute to the 14- to 
24-hour delays in blood glucose normalization in these infants. 
The priming of microbore tubing with 5 units/mL of insulin 
for 20 minutes was suggested to accelerate the achievement 
of steady-state insulin delivery. The time courses of insulin 
delivery observed for representative unprimed and primed sets 
are presented in Table 1.2301 

Regular human insulin 0.1 unit/mL in sodium chloride 0.9% in 
VISIV polyolefin bags was tested for 24 hours at room tempera-
ture near 23°C. About 35% loss occurred, which is consistent 
with the drug’s potential for adsorption to surfaces.2660 2792 

Table 1. Approximate amount of insulin delivered through 

unprimed and primeda administration sets2301 

Delivered Insulin (%)

Set Type 1 hr 2 hr 4 hr 8 hr 24 hr

Unprimed 17 11 27 55 100

Primed 70 70 70 100 100

a Primed with insulin 5 units/mL for 20 minutes.
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The addition of albumin human to infusion solutions helps to 
reduce the adsorption of insulin. The degree to which albumin 
human prevents adsorption is uncertain. Reported losses of 
insulin in albumin-containing solutions have varied from about 
zero to approximately 30%. However, most work indicates a 
substantial reduction in insulin adsorption.266 267 268 269 418 428 683 
684 685 908 909  Other additives such as vitamins, electrolytes, and 
drugs may also have a similar effect.425 909 914 

Other recommended approaches to avoiding or minimizing 
adsorption include adding a small amount of the patient’s 
blood to the insulin solution689 690 691  and storing or flushing 
the administration apparatus with the insulin solution to satu-
rate the set prior to administration.428 1111 2301  Addition of extra 
insulin to compensate for the losses has also been suggested.1112  
As an alternative, administration of insulin using a syringe pump 
with a short cannula has been recommended. This procedure 
will reduce the surface area in relation to the amount of insulin 
present.1033 

The clinical significance of this adsorption is uncertain. Some 
clinical studies indicated no relevant effect on the success of 
therapy.415 427 685  Some investigators felt that the importance 
of insulin adsorption to the surfaces of the infusion container 
and tubing may be a moot point since the dosage is individu-
alized on the basis of blood and urine glucose determinations. 
Simply adding more insulin may saturate binding sites and yield 
the desired response.270 271 854 909 

Still others indicated that the adsorption may indeed be rele-
vant for solutions with an insulin content of less than 100 or 200 
units/L.424 426 428 908 2301 

If the apparent dose of intravenous insulin is used as the basis 
for determining the subsequent dose upon discontinuing the 
intravenous one, then a potential for dosing error exists. The 
actual amount of insulin being administered could be substan-
tially less than the apparent amount.533 

Whether one attempts to prevent insulin adsorption or not, 
it does not appear to be possible to add an amount of insulin 
to an infusion solution and know precisely what portion of 
that amount will actually be given to the patient. Monitoring 
the patient’s response to therapy and making the appropriate 
adjustments on the basis of that response are, therefore, of 
prime importance.690 854 1664 

Implantable Pumps
Insulin, regular human (Genapol, Hoeschst-Roussel) 400 units/
mL with heparin sodium 500 units/mL was evaluated in MIP 
2001 implantable pumps (MiniMed) at 37°C for 3 months. The 
drug solution remained visually clear, but the insulin content 
dropped to 65% of the initial amount. The activity of heparin 
declined by even more. Only 45% remained after 3 months. The 
losses were attributed to the shaking that occurred during use 
rather than temperature, interaction with pump materials, or 
interaction of the 2 drugs with each other.239 

Compatibility Information
Solution Compatibility

Insulin, regular

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% HOSb NOV 100 units 35 to 45% loss in 24 hr due to adsorption 2660, 2792 ?

Sodium chloride 0.9% BAa LI 1000 units 10% loss in 1 hr in 50-mL bag and in 4 hr in 
250-mL bag

2079 I

TNA #267c d NOV 10 units 40 to 60% loss likely due to sorption 2599 I

a Tested in PVC containers.

b Tested in VISIV polyolefin containers.

c Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

d Tested in EVA containers.

Additive Compatibility

Insulin, regular

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Cytarabine UP 100 and 500 mg 40 units D5W Fine precipitate forms 174 I

Meropenem ZEN 1 and 20 g LI 1000 units NS Visually compatible for 4 hr 
at room temperature

1994 C

Octreotide acetate 50 mcg 5 units TPN Substantial insulin loss 1377 I
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Ranitidine HCl GL 600 mg LI 1000 units NSa Visually compatible. Little 
ranitidine loss in 24 hr at 
ambient temperature but 
insulin losses of 9% in 4 hr 
and 14% in 24 hr, presum-
ably due to sorption

2079 I

a Tested in PVC containers.

Drugs in Syringe Compatibility

Insulin, regular

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Pantoprazole sodium a 4 mg/1 mL 100 units/1 mL Precipitates within 1 hr 2574 I

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Insulin, regular

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amiodarone HCl WY 4.8 mg/mLa LI 1 unit/mLa Visually compatible for 24 hr at 23°C 1877 C

Ampicillin sodium WY 20 mg/mLb LI 0.2 unit/mLb Physically compatible for 2 hr at 25°C 1395 C

Ampicillin sodium–
sulbactam sodium

RR 20 mg/mLb l LI 0.2 unit/mLb Physically compatible for 2 hr at 25°C 1395 C

Aztreonam SQ 20 mg/mL LI 0.2 unit/mLb Physically compatible for 2 hr at 25°C 1395 C

Caspofungin acetate ME 0.7 mg/mLb NOV 1 unit/mLb Physically compatible for 4 hr at room 
temperature

2758 C

Caspofungin acetate ME 0.5 mg/mLb NOV 1 unit/mLb Physically compatible over 60 min 2766 C

Cefazolin sodium LI 20 mg/mLa LI 0.2 unit/mLb Physically compatible for 2 hr at 25°C 1395 C

Cefepime HCl BMS 120 mg/mLc 100 units/mL Physically compatible with less than 
10% cefepime loss. Insulin not tested

2513 C

Cefotetan disodium STU 20 and 40 mg/mLa LI 0.2 unit/mLb Physically compatible for 2 hr at 25°C 1395 C

Ceftaroline fosamil FOR 2.22 mg/mLf NOV 1 unit/mLf Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime GSK 120 mg/mLh 100 units/mL Physically compatible with less than 
10% ceftazidime loss. Insulin not 
tested

2513 C

Ceftolozane sulfate– 
tazobactam sodium

CUB 10 mg/mLe p NVN 1 unit/mLe Physically compatible for 2 hr 3262 C

Cisatracurium besylate AB 1 mg/mLb LI 1 unit/mLb Physically compatible for 1 hr at 23°C 3157 C

Clarithromycin AB 4 mg/mLa NOV 4 units/mLa Visually compatible for 72 hr at both 
30 and 17°C

2174 C

Clevidipine butyrate CHS 0.5 mg/mL 100 units/mL Physically compatible for 24 hr at 23°C 3334 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cloxacillin sodium SMX 100 mg/mL LI 100 units/mL Physically compatible for up to 4 hr at 
room temperature

3245 C

Digoxin ES 0.005 mg/mLb LI 1 unit/mLb Physically compatible for 3 hr 1316 C

Digoxin ES 0.005 mg/mLa LI 1 unit/mLa Slight haze in 1 hr 1316 I

Diltiazem HCl BED 100 units/mL Physically incompatible 2875 I

Dobutamine HCl LI 4 mg/mLe LI 1 unit/mLe Physically compatible for 3 hr 1316 C

Dopamine HCl DU 3.2 mg/mLa LI 1 unit/mLa White precipitate forms immediately, 
dissolves quickly, and reforms in 24 
hr at 23°C

1877 I

Doripenem JJ 5 mg/mLa b NOV 1 unit/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxapram HCl RB 2 mg/mLa NOV 1 unit/mLd Visually compatible for 4 hr at 23°C 2470 C

Eravacycline dihydrochlo-
ride

TET 0.6 mg/mLb LI 1 unit/mLb Physically compatible for 2 hr at room 
temperature

3532 C

Esmolol HCl DU 40 mg/mLa LI 1 unit/mLa Visually compatible for 24 hr at 23°C 1877 C

Famotidine MSD 0.2 mg/mLa LI 0.03 unit/mLa Physically compatible for 4 hr at 25°C 1188 C

Gentamicin sulfate TR 1.2 mg/mLb LI 0.2 unit/mLb Physically compatible for 2 hr at 25°C 1395 C

Heparin sodium ES 60 units/mLa LI 0.2 unit/mLb Physically compatible for 2 hr at 25°C 1395 C

Hydroxyethyl starch 
130/0.4 in sodium chlo-
ride 0.9%

FRK 6% NOV 5, 27.5, 50 units/mLa Visually compatible for 24 hr at room 
temperature

2770 C

Ibuprofen lysinate OVA 10 mg/mL LI 0.1 and 1 unit/mLb Physically compatible for 4 hr at room 
temperature

3541 C

Imipenem–cilastatin 
sodium

MSD 4 and 5 mg/mLb m LI 0.2 unit/mLb Physically compatible for 2 hr at 25°C 1395 C

Indomethacin sodium 
trihydrate

MSD 1 mg/mLb NOV 1 unit/mLb Visually compatible for 24 hr at 28°C 1527 C

Isavuconazonium sulfate ASP 1.5 mg/mLe NVN 1 unit/mLe Physically compatible for 2 hr 3263 C

Labetalol HCl GL 5 mg/mL LI 1 unit/mLa Visually compatible for 4 hr. White 
precipitate forms in 24 hr at 23°C

1877 ?

Letermovir ME b b Physically compatible 3398 C

Levofloxacin OMN 5 mg/mLa LI 100 units/mL Cloudy precipitate forms 2233 I

Levofloxacin OMN 5 mg/mLa LI 1 unit/mL Visually compatible for 4 hr at 24°C 2233 C

Magnesium sulfate LY 40 mg/mLg LI 0.2 unit/mLb Physically compatible for 2 hr at 25°C 1395 C

Meperidine HCl WY 10 mg/mLb LI 0.2 unit/mLb Physically compatible for 1 hr at 25°C 1338 C

Meperidine HCl AST 50 mg/mLa LI 0.2 unit/mLb Physically compatible for 2 hr at 25°C 1395 C

Meropenem ZEN 1 and 50 mg/mLb LI 0.2 unit/mLh Visually compatible for 4 hr at room 
temperature

1994 C

Meropenem 50 mg/mL LI 100 units/mL Physically compatible for 4 hr at room 
temperature

3538 C

Meropenem–vaborbactam TMC 8 mg/mLb n LI 1 unit/mLb Physically compatible for 3 hr at 20 
to 25°C

3380 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Micafungin sodium ASP 1.5 mg/mLb NOV 1 unit/mLb Increase in haze and microparticulates 
form in 4 hr

2683 I

Midazolam HCl RC 1 mg/mLa LI 1 unit/mLa Visually compatible for 24 hr at 23°C 1877 C

Milrinone lactate SW 0.4 mg/mLa NOV 1 unit/mLb Visually compatible. Little loss of 
either drug in 4 hr at 23°C

2214 C

Morphine sulfate ES 1 mg/mLb LI 0.2 unit/mLb Physically compatible for 1 hr at 25°C 1338 C

Morphine sulfate ES 5 mg/mLa LI 0.2 unit/mLb Physically compatible for 2 hr at 25°C 1395 C

Morphine sulfate SX 1 mg/mLa LI 1 unit/mLa Visually compatible for 24 hr at 23°C 1877 C

Nafcillin sodium BA 20 and 40 mg/mLa LI 0.2 unit/mLb Precipitates immediately 1395 I

Nesiritide SCI 50 mcg/mLa b Up to 100 units/mL Physically incompatible 2625 I

Nitroglycerin OM 0.2 mg/mLa LI 1 unit/mLa Visually compatible for 24 hr at 23°C 1877 C

Norepinephrine bitartrate STR 0.064 mg/mLa LI 1 unit/mLa White precipitate forms immediately 1877 I

Oritavancin diphosphate TAR 0.8, 1.2, and 2 mg/
mLa 

LI 1 unit/mLa Visually compatible for 4 hr at 20 to 
24°C

2928 C

Oxytocin PD 0.02 unit/mLi LI 0.2 unit/mLb Physically compatible for 2 hr at 25°C 1395 C

Pantoprazole sodium ALTc 0.16 to 0.8 mg/mLb LI 5 to 50 units/mLa Visually compatible for 12 hr at 23°C 2603 C

Pentobarbital sodium WY 2 mg/mLe LI 1 unit/mLe Physically compatible for 3 hr 1316 C

Plazomicin sulfate ACH 24 mg/mLe LI 1 unit/mLe Physically compatible for 1 hr at 20 
to 25°C

3432 C

Propofol ZENq 10 mg/mL NOV 1 unit/mLa Physically compatible for 1 hr at 23°C 2066 C

Quinupristin–dalfopristin 2 mg/mLa o 100 units/mL Reported to be incompatible 3230 I

Ranitidine HCl GL 1 mg/mLb LI 1 unit/mLb Visually compatible. Little loss of 
ranitidine in 4 hr but insulin losses of 
9% in 1 hr and 20% in 4 hr, presum-
ably due to sorption

2079 I

Sodium bicarbonate AB 1 mEq/mL LI 1 unit/mL Physically compatible for 3 hr 1316 C

Sodium nitroprusside RC 0.2 mg/mLa LI 1 unit/mLa Visually compatible for 24 hr at 23°C 1877 C

Sodium nitroprusside RC 1.2 and 3 mg/mLa LI 1 and 2 units/mLb Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Tacrolimus FUJ 1 mg/mLb LI 0.1 unit/mLa Visually compatible for 24 hr at 25°C 1630 C

Tedizolid phosphate CUB 0.8 mg/mLb NVN 1 unit/mLb Physically compatible for 2 hr 3244 C

Terbutaline sulfate CI 0.02 mg/mLa LI 0.2 unit/mLb Physically compatible for 2 hr at 25°C 1395 C

Tobramycin sulfate LI 1.6 and 2 mg/mLa LI 0.2 unit/mLb Physically compatible for 2 hr at 25°C 1395 C

TNA #218 to #226j NOV 1 unit/mLa Visually compatible for 4 hr at 23°C 2215 C

TPN #189j NOV 2 units/mLk Visually compatible for 24 hr at 22°C 1767 C

TPN #212 to #215j NOV 1 unit/mLb Physically compatible for 4 hr at 23°C 2109 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)



ASHP INJECTABLE DRUG INFORMATION INSULIN 899

Additional Compatibility Information
Mixing Insulin Products
Mixing of the various types of insulin has been utilized. The 
following compatibility results have been cited:1076 

Insulin Types Compatibility

Regular with NPH Mixtures are stable in all ratios

Regular with protamine zinc Stability is unpredictable

Regular with Lente Reduces activity of regular due 
to binding to excess zinc

Lente, Semilente, Ultralente Mixtures are stable in all ratios

Lente, Semilente, Ultralente with phos-
phate-buffered insulinsa 

Should not be mixed due to 
precipitation

a Includes Humulin BR, NPH, protamine zinc, Velosulin insulins.

It has been stated that neutral regular insulin may be 
combined with modified insulin in any proportions.263 264  
However, losses of soluble insulins when mixed with zinc and 
isophane insulins were reported. These losses generally ranged 
from about 20 to 50% but were as high as 99%, depending on 
the ratio and sources of the 2 insulins in the mixture. The reac-
tion occurred within the first 90 to 120 seconds after mixing, 
with no further losses occurring after this time. This phenom-
enon could explain clinical reports of failure to control post-
prandial blood sugar levels.1275 

The loss of solubility when short-acting insulins were mixed 
in ratios of 1:1, 1:2, 1:3, and 1:5 with long-acting insulins was 
reported. Iletin II Regular (Lilly) was mixed with Iletin II Lente, 
NPH, or Ultralente (Lilly). Actrapid (Novo) was mixed with 
Monotard (Novo). Velosulin (Nordisk) was mixed with Insu-
latard (Nordisk). The mixtures were centrifuged after storage 
times of approximately 20 minutes and 75 seconds. The level 
of soluble short-acting insulin in the supernatant was deter-
mined. In a 1:1 ratio, no significant loss of solubility occurred 
with the Iletin II Lente combination within 20 minutes and with 
the Actrapid–Monotard combination in 75 seconds. All other 
combinations, ratios, and time periods had losses ranging from 
10 to 75%. The worst losses were experienced with the highest 
ratios of long-acting insulins and with the longer time period. 
The method used to prolong insulin action (precipitation) might 
affect the solubility of the short-acting insulin when admixed.1156 

The loss of initial hypoglycemic effect when Actrapid HM 
(Novo) was mixed with Ultratard HM (Novo), an ultralente 
insulin, for 5 minutes before injection was noted. The authors 
recommended not mixing the 2 types of insulin to preserve the 
rapid hypoglycemic effect of regular insulin.73 

Octreotide
Insulin levels in a 3-L bag of parenteral nutrition solution 
showed a marked reduction when octreotide 150 mcg was 
added to the container. Sample parenteral nutrition solutions, 
with and without octreotide, were prepared with regular insulin 
15 units/3-L bag. Subsequent analysis found an insulin level of 
3.5 units/L in the plain parenteral nutrition solution, an amount 

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vancomycin HCl LI 4 mg/mLa LI 0.2 unit/mLb Physically compatible for 2 hr at 25°C 1395 C

Vasopressin APP 0.2 unit/mLb NOV 1 unit/mLb Physically compatible 2641 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Test performed using the formulation WITHOUT edetate disodium.

d Tested in sodium chloride 0.45%.

e Tested in both dextrose 5% and sodium chloride 0.9%.

f Tested in dextrose 5%, sodium chloride 0.9%, and Ringer’s injection, lactated.

g Tested in Ringer’s injection, lactated.

h Tested in sterile water for injection.

i Tested in dextrose 5% in Ringer’s injection, lactated.

j Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

k Tested in Haemaccel (Behring).

l Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

m Not specified whether concentration refers to single component or combined components.

n Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

o Quinupristin and dalfopristin components combined.

p Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

q Test performed using the formulation WITH edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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consistent with the losses occurring due to surface adsorp-
tion. However, in the parenteral nutrition solution containing 
octreotide, the insulin level was only 0.6 unit/L. The reason for 
this potential incompatibility is not known.1377 

Peritoneal Dialysis Solutions
Insulin 4, 10, 20, and 40 units/L was evaluated in the following 
Baxter peritoneal dialysis solutions in PVC and Clear-Flex poly-
olefin containers:

 • Dianeal PD-4 with 1.36% dextrose in PVC containers
 • Physioneal 40 with 1.36% dextrose in PVC containers
 • Physioneal 40 Clear-Flex with 1.36% dextrose in Clear-Flex

In Dianeal PD-4, more than 90% of the insulin concentration 
remained over 24 hours. The insulin 10, 20, and 40 units/L in 
Physioneal 40 retained more than 90% of the insulin concentra-
tion over 6 hours and more than 80% over 24 hours. The insulin 
4 units/L in Physioneal 40 retained more than 90% of the insulin 
concentration over 3 hours and more than 70% over 24 hours. 
No difference was found between the results in PVC and Clear-
Flex containers.2647 

Selected Revisions May 1, 2020. © Copyright, October 1982. 
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Insulin Lispro
AHFS 68:20.08

Products
Insulin lispro is available in vials, cartridges, and pens as a 
suspension containing in each mL insulin lispro 100 units with 
glycerin 16 mg, dibasic sodium phosphate 1.88 mg, metacresol 
3.15 mg, zinc ion 0.0197 mg (as oxide), a trace of phenol, and 
sodium hydroxide and/or hydrochloric acid to adjust pH during 
manufacturing in water for injection.1(9/07) 

pH
From 7.0 to 7.8.1(9/07) 

Trade Name(s)
Humalog

Administration
Insulin lispro is an injectable suspension intended for subcuta-
neous injection including using some external insulin pumps.1(9/07) 

Stability
Intact vials of insulin lispro should be stored under refrigera-
tion and protected from freezing, excessive heat, and light.1(9/07)  

Although refrigerated storage is required, the manufacturer 
has stated the drug may be stored at room temperature for 
28 days. Visually inspect insulin lispro before use. Discard if 
it is cloudy, contains a precipitate, has thickened, or is discol-
ored.1(9/07) 2745 

Insulin lispro diluted with Sterile Diluent for Humalog to 10 
or 50 units/mL can be used for 28 days refrigerated and for 14 
days at room temperatures up to 30°C. If diluting insulin lispro, 
great care is essential to avoid concentration errors. Insulin 
lispro in a cartridge or used in an external insulin pump must not 
be diluted.1(9/07) 

Insulin lispro cartridges used in D-TRON and D-TRON Plus 
external pumps should be discarded after seven days and the 
cartridge adapters and external pump reservoir should be 
discarded every 48 hours.1(9/07) 

The physical and chemical stability of insulin lispro 100 units/
mL in MiniMed507c, H-TRONplus, and D-TRON CSII insulin infu-
sion devices stored at 37°C and subjected to mechanical shaking 
at 100 strokes/min was evaluated over 7 days. The insulin lispro 
solution remained clear and free of aggregation and precipita-
tion, and concentrations remained at 95%.2638 

DOI: 10.37573/9781585286850.212
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Interferon Alfa-2b
AHFS 8:18.20

Products
Interferon alfa-2b is available as a dry powder for injection in 
single-use vials containing 10, 18, or 50 million international 
units packaged with sterile water for injection diluent.2952 

Select the vial size and dosage form that are appropriate for 
the intended use of the product.2952 Only the 10-million inter-
national unit dry powder for injection single-use vial is recom-
mended for intralesional use.2952 The 50-million international 
unit dry powder for injection single-use vial is used only in the 
treatment of malignant melanoma or AIDS-related Kaposi’s 
sarcoma.2952 

For intramuscular, subcutaneous, or intralesional use, reconsti-
tute the 10-, 18-, or 50-million international unit dry powder for 
injection vials with 1 mL of the provided sterile water for injec-
tion diluent to yield solutions containing 10, 18, or 50 million 
international units/mL, respectively.2952 Direct the stream of 
diluent at the vial wall.2953 Gently swirl in a circular motion to 
dissolve the powder;2952 2953 do not shake.2953 If undissolved 
powder remains, gently invert the vial until the remainder of the 
powder is dissolved.2953 

In addition to the drug, each mL of the reconstituted solu-
tions contains glycine 20 mg, sodium phosphate dibasic 2.3 mg, 
sodium phosphate monobasic 0.55 mg, and albumin human 1 
mg.2952 These vials contain no preservative.2952 

For intravenous infusion, reconstitute the appropriately 
sized dry powder for injection vial contents with the diluent 
provided.2952 Gently swirl to dissolve the powder;2952 do not 
shake.2953 If undissolved powder remains, gently invert the vial 
until the remainder of the powder is dissolved.2953 Withdraw the 
appropriate dose and add it to 100 mL of sodium chloride 0.9%, 
ensuring that the final concentration is not less than 10 million 
international units/100 mL.2952 

Interferon alfa-2b also is available as a solution for intra-
muscular, subcutaneous, or intralesional use in multidose 
vials labeled as containing 18 million international units (22.8 
million international units/3.8 mL [i.e., 6 million international 
units/mL]) or 25 million international units (32 million inter-
national units/3.2 mL [i.e., 10 million international units/
mL]).2952 Only the 25-million international unit (32-million 
international units/3.2 mL [i.e., 10-million international unit/
mL]) solution is recommended for intralesional use.2952 Each 
mL of solution also contains sodium chloride 7.5 mg, sodium 
phosphate dibasic 1.8 mg, sodium phosphate monobasic 1.3 
mg, edetate disodium 0.1 mg, polysorbate 80 0.1 mg, and 
metacresol 1.5 mg.2952 The solution products are albumin- 
free.2952 

Interferon alfa-2b solution products are not labeled for intra-
venous administration.2952 

Specific Activity
Approximately 2.6 × 108 international units/mg of protein.2952 

Tonicity
Reconstitution of the 10-million international unit vial with 1 
mL of water for injection results in an isotonic solution.1369 

Trade Name(s)
Intron A

Administration
The administration of interferon alfa-2b is dependent upon 
the intended use and specific dosage form.2952 The dry powder 
products, reconstituted as directed, may be administered by 
intramuscular and subcutaneous injection or intravenous infu-
sion.2952 The contents of the 10-million international unit vial, 
reconstituted as directed, also may be given by intralesional 
injection.2952 For intravenous infusions, interferon alfa-2b may 
be diluted further to a concentration of not less than 10 million 
international units/100 mL of sodium chloride 0.9% to be 
infused over 20 minutes.2952 

The solution products are administered by intramuscular or 
subcutaneous injection.2952 The labeled 25-million international 
unit multidose vial also may be used for intralesional injec-
tion.2952 The solution products are not for use in the treatment 
of malignant melanoma or AIDS-related Kaposi’s sarcoma.2952 

Stability
Interferon alfa-2b dry powder in vials is a white to cream 
color.2952 It is not photosensitive.1369 The reconstituted solution 
is clear and colorless to light yellow.2952 Intact vials should be 
stored under refrigeration at 2 to 8°C,2952 but have been noted 
to be stable for up to 28 days at room temperature.1369 The 
manufacturer recommends that the reconstituted solution be 
used immediately, but the solution may be stored under refrig-
eration for up to 24 hours.2952 

Interferon alfa-2b solution in multidose vials is clear and 
colorless.2952 Intact vials of solution should be stored under 
refrigeration at 2 to 8°C,2952 but have been noted to be stable 
for up to 7 days at or below 25°C.2961 After opening, vials have 
been found to be stable for up to 28 days at 2 to 8°C.2961 

Interferon alfa-2b contains amino acid residues that are suscep-
tible to oxidation.2961 Although oxidation products might not 
directly affect cytokine activity, oxidized interferon alfa-2b is 
prone to aggregation; oxidation catalyzed by metals, in particular, 
may result in the formation of highly immunogenic aggregates.2961 
Therefore, edetate disodium has been included as a chelating 
agent in the solution formulation of interferon alfa-2b.2961 

Interferon alfa-2b (Schering) containing albumin human in 
the formulation reconstituted with bacteriostatic water for 
injection and diluted further to 2 million international units/mL 
with sterile water for injection was stored at 4°C for 21 days in 
polypropylene centrifuge tubes. Biological activity was retained 
throughout the study period.2022 

DOI: 10.37573/9781585286850.213
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In another study, the retention of bioactivity by albumin-free 
interferon alfa-2b 6 million units/mL was compared to samples 
of that product to which albumin human 1 mg/mL was added 
and also to the reconstituted product containing albumin 
human in the formulation. The solutions were packaged as 0.5 
mL in polypropylene syringes and stored at 4°C for 42 days. 
In addition, the albumin-free product was diluted to 2 million 
units/mL with sterile water for injection and stored in a 60-mL 
polypropylene syringe under the same conditions. No substan-
tial loss of biological activity was found in any of the samples.2188 

Sodium chloride 0.9% is recommended for preparation of 
intravenous infusion admixtures.2952 

Interferon alfa-2b dry powder is stated to be compatible with 
sodium chloride 0.9%, Ringer’s injection, and Ringer’s injection, 
lactated.1369 It is stated to be incompatible with dextrose solu-
tions.1369 

pH Effects
Interferon alfa-2b is most stable between pH 6.9 and 7.5.1369 

Freezing Solutions
Interferon alfa-2b solutions frozen at −20°C are stated to be 
stable for 56 days including 4 freeze-thaw cycles.1369 Frozen 
solutions stored at −80°C are stable for 1 year.1369 

Syringes
Interferon alfa-2b (Intron A, Kirby-Warwick) 3 million units was 
diluted in 6 mL of sterile water for injection and packaged in 
10-mL polypropylene syringes. The samples were stored for 
14 days under refrigeration and for 24 hours at 37°C. Analysis 
found changes indicating interconversion between interferon 
monomers and possibly oligomer formation. Dilution and pack-
aging in polypropylene syringes was considered to be unsuit-
able.744 

Sorption
In general, cytokines are commonly susceptible to adsorption.2961 
Polysorbate 80, incorporated into interferon alfa-2b solution 
products, inhibits adsorption by competing with proteins for 
hydrophobic surfaces and interfaces.2961 The solution dosage 
forms are albumin-free.2952 Conversely, albumin human is incor-
porated into the dry powder dosage forms to minimize adsorp-
tion by competing with proteins for surface adsorption sites.2961 



904 IodIpamIde meglumIne aSHp InJeCTaBle dRug InFoRmaTIon

Iodipamide Meglumine
AHFS 36:68

Products
Iodipamide meglumine is available in 20-mL vials containing an 
aqueous solution composed of 52% iodipamide meglumine (5.2 g  
bound iodine/20 mL) with 0.32% sodium citrate buffer and 
0.04% edetate disodium.1(7/06) 4 

pH
From 6.5 to 7.7.1(7/06) 4 

Sodium Content
The 52% solution contains approximately 18.2 mg of sodium per 
20 mL.1(7/06) 

Trade Name(s)
Cholografin Meglumine

Administration
Iodipamide meglumine is administered slowly intravenously 
only. After warming to body temperature, the 52% injection is 
injected over 10 minutes.1(7/06) 4 

Stability
The solutions may vary from colorless to pale yellow or light 
amber. Darker solutions should not be used. Crystallization may 
occur in the 52% solution. To redissolve it, place the vial in hot 
water and shake gently for several minutes. If cloudiness does 
not disappear, the solution should not be used.1(7/06) 4 

Plastic syringes have been stated to be unsuitable for accom-
modating radiopaque solutions for any length of time. The 
plastic is attacked, and the plunger tends to freeze on prolonged 
storage.40  However, when iodipamide meglumine (Squibb) 52% 
was stored in polystyrene syringes (Pharmaseal) at 25 and 37°C, 
no apparent changes were noted visually or spectrophotometri-
cally over five days.530 

Iodipamide meglumine solutions should be protected from 
light and excessive heat.1(7/06) 

DOI: 10.37573/9781585286850.214

Compatibility Information
Additive Compatibility

Iodipamide meglumine

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Diphenhydramine HCl PD 20 to 200 mg SQ 52% NS Dense putty-like white precipi-
tate forms immediately

309 I

Drugs in Syringe Compatibility

Iodipamide meglumine

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Dimenhydrinate 1 mLa 52%, 40 mL Forms a precipitate initially but clears within  
1 hr and remains clear for 48 hr

530 ?

Dimenhydrinate 1 mLa 52%, 2 to 20 mL Forms a precipitate initially but clears within  
1 hr. Precipitate reforms on standing

530 I

Dimenhydrinate 1 mLa 52%, 1 mL Precipitates immediately 530 I

Diphenhydramine HCl PD 5 mg/0.1 mL to 50 
mg/1 mL

SQ Dense putty-like white precipitate forms 
immediately

309 I

Diphenhydramine HCl 1 mLa 52%, 1 to 40 mL Forms a precipitate initially but clears within  
1 hr and remains clear for 48 hr

530 ?

Hyaluronidase 1 mLa 52%, 2 to 40 mL Physically compatible for 48 hr 530 C
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Hyaluronidase 1 mLa 52%, 1 mL Physically compatible for at least 1 hr but a 
precipitate forms within 48 hr

530 I

Promethazine HCl 1 mLa 52%, 20 to 40 mL Forms a precipitate initially but clears within  
1 hr and remains clear for 48 hr

530 ?

Promethazine HCl 1 mLa 52%, 1 to 10 mL Precipitates immediately 530 I

a Concentration unspecified.

Y-Site Injection Compatibility (1:1 Mixture)

Iodipamide meglumine

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Gentamicin sulfate SQ White precipitate forms immediately down-
stream to Y-site when given into a set through 
which gentamicin was administered previously

324 I

Selected Revisions April 9, 2015. © Copyright, October 1982. 
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Iodixanol
AHFS 36:68

Products
Iodixanol is available at 270 mg/mL of organically bound iodine 
(as 550 mg/mL of iodixanol) with calcium chloride dihydrate 
0.074 mg/mL and sodium chloride 1.87 mg/mL. It is also avail-
able at 320 mg/mL of organically bound iodine (as 652 mg/mL 
of iodixanol) with calcium chloride dihydrate 0.044 mg/mL 
and sodium chloride 1.11 mg/mL. Each mL of the solutions also 
contains tromethamine 1.2 mg, edetate calcium disodium 0.1 
mg, and hydrochloric acid and/or sodium hydroxide to adjust 
pH. The products are packaged from 50 to 200 mL.1(5/06) 

pH
Adjusted during manufacturing to pH 7.4 with a range from 6.8 
to 7.7 at 22°C.1(5/06) 

Osmolality
Both concentrations have an osmolality of 290 mOsm/kg.1(5/06) 

Density
The 270-mg I/mL product has a density of 1.314 g/mL at 20°C 
and 1.303 g/mL at 37°C. The 320-mg I/mL product has a density 
of 1.369 g/mL at 20°C and 1.356 g/mL at 37°C.1(5/06) 

Trade Name(s)
Visipaque

Administration
Iodixanol is administered intravenously and intra-arterially. It is 
not intended for intrathecal use. The drug may be administered 
at either body or room temperature.1(5/06) 

Stability
Intact containers of clear, colorless to pale yellow iodix-
anol injection should be stored at controlled room tempera-
ture and protected from exposure to direct sunlight and from 
freezing. Discard the product if inadvertently frozen because 
of possible damage to closure integrity. The foil overwrap on 
the flexible plastic containers serves as both a moisture and 
light barrier and should not be removed until immediately 
before use. Vials and bottles of iodixanol may be stored for up 
to one month at 37°C in a contrast agent warmer using circu-
lating warm air.1(5/06) 

DOI: 10.37573/9781585286850.215

Compatibility Information
Y-Site Injection Compatibility (1:1 Mixture)

Iodixanol

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Fenoldopam mesylate AB 80 mcg/mLa NYC 55% Physically compatible for 4 hr at 23 and 37°C 2467 C

a Tested in sodium chloride 0.9%.

Selected Revisions October 1, 2012. © Copyright, October 2004. 
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Iohexol
AHFS 36:68

Products
Iohexol is available in concentrations ranging from 30.2% (140 
mg/mL organically bound iodine) to 75.5% (350 mg/mL organ-
ically bound iodine) in numerous vial and bottle sizes from 10 
to 250 mL; not all concentrations are available in all sizes. Also 
present in each mL are tromethamine 1.21 mg, edetate calcium 
disodium 0.1 mg, and hydrochloric acid or sodium hydroxide 
to adjust the pH.1(1/07)  Table 1 presents the characteristics of 
iohexol products.

Table 1. Iohexol product characteristics1(1/07) 

Iohexol
Concentration
(%)

Iodine
Concentration
(mg/mL)

Osmolality
(mOsm/kg)

Specific Gravity
(37°C)

30.2 140 322 1.164

38.8 180 408 1.209

51.8 240 520 1.280

64.7 300 672 1.349

75.5 350 844 1.406

pH
From 6.8 to 7.7.1(1/07) 

Trade Name(s)
Omnipaque

Administration
Iohexol at appropriate concentrations may be administered 
intravenously, intra-arterially, intrathecally (except for Omni-
paque 350) slowly over one to two minutes, intra-articularly, or 
directly into selected areas for visualization. Solutions should be 
warmed to body temperature prior to administration.1(1/07) 

Stability
Iohexol is colorless to pale yellow. Intact vials should be stored 
at controlled room temperature and protected from direct 
exposure to sunlight and freezing. The product should not be 
used if particulate matter is present. Do not remove the iohexol 
containers from the moisture- and light-protective foil over-
wrap until immediately before use.1(1/07) 

DOI: 10.37573/9781585286850.216

Compatibility Information
Drugs in Syringe Compatibility

Iohexol

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Ampicillin sodium BR 30 mg/1 mL WI 64.7%, 5 mL Physically compatible for at least 2 hr 1438 C

Bupivacaine HCl AST 0.25 and 0.125%b , 
4 mL

64.7%, 1 mL Visually compatible with no bupivacaine loss in 
24 hr at room temperature. Iohexol not tested

1611 C

Chloramphenicol sodium 
succinate

PD 33 mg/1 mL WI 64.7%, 5 mL Physically compatible for at least 2 hr 1438 C

Diphenhydramine HCl PD 12.5 mg/0.25 mL WI 64.7%, 5 mL Physically compatible for at least 2 hr 1438 C

Epinephrine HCl PD 1 mg/1 mL WI 64.7%, 5 mL Physically compatible for at least 2 hr 1438 C

Gentamicin sulfate SC 0.8 mg/1 mL WI 64.7%, 5 mL Physically compatible for at least 2 hr 1438 C

Heparin sodium OR 5000 units/0.5 mL WI 64.7%, 5 mL Physically compatible for at least 2 hr 1438 C

Hydrocortisone sodium 
succinate

UP 10 mg/1 mL WI 64.7%, 5 mL Physically compatible for at least 2 hr 1438 C

Methylprednisolone 
sodium succinate

UP 10 mg/1 mL WI 64.7%, 5 mL Physically compatible for at least 2 hr 1438 C

Papaverine HCl LI 30 mg/1 mL WI 64.7%, 5 mL Physically compatible for at least 2 hr 1438 C

Protamine sulfate LI 10 mg/1 mL WI 64.7%, 5 mL Physically compatible for at least 2 hr 1438 C

a Concentration unspecified.

b Diluted 1:1 in sodium chloride 0.9%.
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Y-Site Injection Compatibility (1:1 Mixture)

Iohexol

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Fenoldopam mesylate AB 80 mcg/mLa NYC 51.8% Physically compatible for 4 hr at 23 and 37°C 2467 C

a Tested in sodium chloride 0.9%.

Selected Revisions October 1, 2012. © Copyright, October 1994. 
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Iopamidol
AHFS 36:68

Products
Iopamidol products are available in concentrations ranging from 
41% (200 mg/mL organically bound iodine) to 76% (370 mg/mL 
organically bound iodine) in numerous vial and bottle sizes from 
20 to 200 mL; not all concentrations are available in all sizes. Also 
present in each mL are tromethamine 1 mg, edetate calcium diso-
dium, with hydrochloric acid and/or sodium hydroxide to adjust the 
pH.1(3/07)  Table 1 presents the characteristics of iopamidol products.

 Table 1. Iopamidol product characteristics1(3/07) 

Iopamidol
Concentration
(%)

Iodine
Concentration
(mg/mL)

Osmolality
(mOsm/kg)

Specific Gravity
(37°C)

41 200 413 1.227

51 250 524 1.281

61 300 616 1.339

76 370 796 1.405

pH
From 6.5 to 7.5.1(3/07) 

Trade Name(s)
Isovue

Administration
Iopamidol may be administered intravenously or intra-arteri-
ally. Solutions should be warmed to body temperature prior to 
administration.1(3/07) 

Stability
Iopamidol injection is colorless to pale yellow. Intact vials 
should be stored at controlled room temperature and protected 
from light. If crystals form, they should be dissolved by warming 
of the vial in hot (60 to 100°C) water for about five minutes 
and gentle shaking. The vials should cool to body tempera-
ture before use. If crystals fail to dissolve, the vials should be 
discarded.1(3/07) 

DOI: 10.37573/9781585286850.217

Compatibility Information
Drugs in Syringe Compatibility

Iopamidol

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Ampicillin sodium BR 30 mg/1 mL SQ 61%, 5 mL Physically compatible for at least 2 hr 1438 C

Chloramphenicol sodium succinate PD 33 mg/1 mL SQ 61%, 5 mL Physically compatible for at least 2 hr 1438 C

Diphenhydramine HCl PD 12.5 mg/0.25 mL SQ 61%, 5 mL Physically compatible for at least 2 hr 1438 C

Epinephrine HCl PD 1 mg/1 mL SQ 61%, 5 mL Physically compatible for at least 2 hr 1438 C

Gentamicin sulfate SC 0.8 mg/1 mL SQ 61%, 5 mL Physically compatible for at least 2 hr 1438 C

Heparin sodium OR 5000 units/0.5 mL SQ 61%, 5 mL Physically compatible for at least 2 hr 1438 C

Hydrocortisone sodium succinate UP 10 mg/1 mL SQ 61%, 5 mL Physically compatible for at least 2 hr 1438 C

Methylprednisolone sodium succinate UP 10 mg/1 mL SQ 61%, 5 mL Physically compatible for at least 2 hr 1438 C

Papaverine HCl LI 30 mg/1 mL SQ 61%, 5 mL Physically compatible for at least 2 hr 1438 C

Protamine sulfate LI 10 mg/1 mL SQ 61%, 5 mL Physically compatible for at least 2 hr 1438 C

Y-Site Injection Compatibility (1:1 Mixture)

Iopamidol

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Fenoldopam mesylate AB 80 mcg/mLa BRD 51% Physically compatible for 4 hr at 23 and 37°C 2467 C

a Tested in sodium chloride 0.9%.

Selected Revisions October 1, 2012. © Copyright, October 1994. 
American Society of Health-System Pharmacists, Inc.
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Iothalamate Meglumine
AHFS 36:68

Products
Iothalamate meglumine injection is available as a solution in 
concentrations ranging from 30 to 60% in vials and bottles 
in a variety of sizes.3320 3321 3322 Each mL of the 30% solution 
(Conray 30) contains iothalamate meglumine 300 mg, edetate 
calcium disodium 0.11 mg, and monobasic sodium phosphate 
0.125 mg.3320 Each mL of the 43% solution (Conray 43) contains 
iothalamate meglumine 430 mg, edetate calcium disodium 0.11 
mg, and monobasic sodium phosphate 0.115 mg.3321 Each mL of 
the 60% solution (Conray) contains iothalamate meglumine 
600 mg, edetate calcium disodium 0.09 mg, and monobasic 
sodium phosphate 0.125 mg.3322 

Iothalamate meglumine also is available as a 17.2% solution 
for cystography and cystourethrography; this product is not 
intended for intravascular or intrathecal administration.3323 

Some examples of iothalamate meglumine products are 
listed in Table 1.

Table 1. Some representative iothalamate meglumine 

products3320 3321 3322 3323 

Iothalamate Meglumine 
Content (%)

Bound Iodine (mg/mL) Representative Trade 
Names

Ureteral solutions (not for intravascular use)

17.2 81 Cysto-Conray II

Parenteral solutions

30 141 Conray 30

43 202 Conray 43

60 282 Conray

Sodium Content
Each mL of iothalamate meglumine 30% solution contains 
approximately 0.04 mg sodium.3320 

pH
Iothalamate meglumine 43%: From 6.6 to 7.6.3321 

Iothalamate meglumine 30 and 60%: From 6.5 to 7.7.3320 3322 

Osmolarity
Iothalamate meglumine 30%: 500 mOsml/L.3320 

Iothalamate meglumine 43%: 800 mOsml/L.3321 

Iothalamate meglumine 60%: 1000 mOsml/L.3322 

Osmolality
Iothalamate meglumine 30, 43, and 60% solutions are hyper-
tonic, having osmolalities of 600, 800, and 1400 mOsm/kg, 
respectively.3320 3321 3322 

Trade Name(s)
Conray, Conray 30, Conray 43

Administration
Iothalamate meglumine 30, 43, and 60% solutions may be 
administered intravenously, intra-arterially, or by injection into 
pancreatic and biliary ducts, specific to the procedure for which 
the solution is being employed.3320 3321 3322 Solutions should 
be warmed to body temperature prior to administration.3320 
3321 3322 For certain procedures, the manufacturer states that 
iothalamate meglumine 60% may be diluted with sodium chlo-
ride injection or sterile water for injection.3322 

If a minor reaction occurs during iothalamate meglumine admin-
istration, the injection should be slowed or stopped until the reaction  
has subsided.3320 3321 3322 If a major reaction occurs, administration of 
the drug should be discontinued immediately.3320 3321 3322 3323 

Iothalamate meglumine solutions are not indicated for intra-
thecal administration.3320 3321 3322 3323 Care must be taken to ensure 
that the drug is not administered intrathecally.3320 3321 3322 3323 

Iothalamate meglumine solution 17.2% (Cysto-Conray II) is 
instilled by gravity flow or syringe into the urinary bladder; this solu-
tion should not be administered intravascularly or intrathecally.3323 

Stability
Iothalamate meglumine solutions are clear.3320 3321 3322 Iothalamate 
meglumine 30, 43, and 60% solutions should be stored below 
30°C.3320 3321 3322 Crystallization does not occur at room tempera-
ture, but exposure to very cold temperatures may result in crys-
tallization of the salt.3320 3321 3322 If crystallization occurs, the solu-
tion should be brought to room temperature; intermittent3320 or 
vigorous shaking3321 3322 also may be necessary to redissolve the 
crystals. The speed of dissolution may be increased for some prod-
ucts by heating the vials in circulating warm air.3321 3322 

The manufacturer states that iothalamate meglumine solu-
tions must not be mixed in the same syringe with corticoste-
roids or antihistamines due to the potential for chemical incom-
patibility.3320 3321 3322 

Iothalamate meglumine solution should be visually inspected 
for particulate matter or discoloration prior to administra-
tion.3320 3321 3322 

pH Effects
Iothalamate meglumine is sensitive to low pH values. At 
reported pH values of about 2.4 to 2.7, turbidity or frank precip-
itation may appear in the 60% product.479 

Light Effects
Iothalamate meglumine solutions are light sensitive and should 
be protected from strong daylight and direct sunlight.3320 3321 3322 

DOI: 10.37573/9781585286850.218
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Syringes
Iothalamate meglumine 60% was stored in polystyrene syringes 
(Pharmaseal) at 25 and 37°C. No apparent changes were noted 
over 5 days.530 

Syringe material is one of many factors that may contribute 
to the development of thromboembolic events that have been 

reported with the use of contrast media in angiographic proce-
dures.3320 3321 3322 The use of plastic syringes rather than glass has 
been reported to decrease, but not entirely eliminate, the likeli-
hood of in vitro clotting.3320 3321 3322 

Compatibility Information
Drugs in Syringe Compatibility

Iothalamate meglumine

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Ampicillin sodium BR 30 mg/1 mL MA 60%, 5 mL Physically compatible for at least 2 hr 1438 C

Chloramphenicol sodium succinate PD 33 mg/1 mL MA 60%, 5 mL Physically compatible for at least 2 hr 1438 C

Dimenhydrinate 50 mg/1 mLa 60%, 1 to 40 mL Physically compatible for 48 hr 530 C

Diphenhydramine HCl 50 mg/1 mLa 60%, 1 to 40 mL Physically compatible for 48 hr 530 C

Diphenhydramine HCl PD 50 mg/1 mL MA 60%, 5 mLa No precipitate observed 309 C

Diphenhydramine HCl PD 12.5 mg/0.25 mL MA 60%, 5 mL Physically compatible for at least 2 hr 1438 C

Epinephrine HCl PD 1 mg/1 mL MA 60%, 5 mL Physically compatible for at least 2 hr 1438 C

Gentamicin sulfate SC 0.8 mg/1 mL MA 60%, 5 mL Physically compatible for at least 2 hr 1438 C

Heparin sodium OR 5000 units/0.5 mL MA 60%, 5 mL Physically compatible for at least 2 hr 1438 C

Hyaluronidase 1 mLa 60%, 1 to 40 mL Physically compatible for 48 hr 530 C

Hydrocortisone sodium succinate UP 10 mg/1 mL MA 60%, 5 mL Physically compatible for at least 2 hr 1438 C

Methylprednisolone sodium succinate UP 10 mg/1 mL MA 60%, 5 mL Physically compatible for at least 2 hr 1438 C

Papaverine HCl LI 30 mg/1 mL MA 60%, 5 mL Physically compatible for at least 2 hr 1438 C

Promethazine HCl 1 mLa 60%, 1 to 40 mL Precipitates immediately 530 I

Protamine sulfate LI 10 mg/1 mL MA 60%, 5 mL Physically compatible for at least 2 hr 1438 C

a Concentration unspecified.

Selected Revisions February 21, 2018. © Copyright, October 
1982. American Society of Health-System Pharmacists, Inc.
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Ioxaglate Meglumine–Ioxaglate Sodium
AHFS 36:68

Products
Ioxaglate meglumine 39.3% and ioxaglate sodium 19.6% 
(Mallinckrodt) is available in containers ranging in size from 
20 to 200 mL. Each mL contains ioxaglate meglumine 393 mg, 
ioxaglate sodium 196 mg, and edetate calcium disodium 0.1 mg. 
The product provides 32% organically bound iodine.1(2/05) 

pH
From 6 to 7.6.1(2/05) 

Osmolality
The osmolality of the product is 600 mOsm/kg.1(2/05) 

Sodium Content
Each mL provides 0.15 mEq (3.48 mg) of sodium.1(2/05) 

Trade Name(s)
Hexabrix

Administration
The product may be administered intravenously, intra- 
arterially, or intra-articularly. It also may be injected or 
instilled directly into selected areas to be visualized. The solu-
tions should be warmed to body temperature before admin-
istration.1(2/05) 

Stability
The product should be stored below 30°C and protected from 
freezing and direct exposure to sun or strong daylight. The solu-
tion is colorless to pale yellow. Crystallization does not occur at 
normal room temperatures. If the product is frozen or crystal-
lization occurs, bring it to room temperature and shake vigor-
ously to dissolve all crystals. Warming with circulating warm air 
is recommended to speed dissolution. Submersion in water is 
not recommended.1(2/05) 

DOI: 10.37573/9781585286850.219

Compatibility Information
Drugs in Syringe Compatibility

Ioxaglate meglumine–ioxaglate sodium

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Ampicillin sodium BR 30 mg/1 mL MA 5 mL Physically compatible for at least 2 hr 1438 C

Chloramphenicol sodium 
succinate

PD 33 mg/1 mL MA 5 mL Physically compatible for at least 2 hr 1438 C

Diphenhydramine HCl PD 12.5 mg/0.25 mL MA 5 mL Precipitate forms immediately and persists for at 
least 2 hr

1438 I

Epinephrine HCl PD 1 mg/1 mL MA 5 mL Physically compatible for at least 2 hr 1438 C

Gentamicin sulfate SC 0.8 mg/1 mL MA 5 mL Transient precipitate clears within 5 min 1438 ?

Heparin sodium OR 5000 units/0.5 mL MA 5 mL Physically compatible for at least 2 hr 1438 C

Hydrocortisone sodium 
succinate

UP 10 mg/1 mL MA 5 mL Physically compatible for at least 2 hr 1438 C

Methylprednisolone 
sodium succinate

UP 10 mg/1 mL MA 5 mL Physically compatible for at least 2 hr 1438 C

Papaverine HCl ME 32 mg/1 mL MA 5 mL Precipitate forms immediately and persists for at 
least 2 hr

1438 I

Papaverine HCl LI 30 mg/1 mL MA 3 and 5 mL White amorphous precipitate forms immediately 
and persists for 24 hr. If shaken, it dissolves in 20 to 
30 min

1437 I

Papaverine HCl LI 30 mg/2 to 6 mLa MA 5 mL Precipitate forms 1437 I

Papaverine HCl LI 30 mg/11 and  
16 mLa 

MA 5 mL Precipitate forms and then redissolves 1437 ?

Papaverine HCl LI 30 mg/21 mLa MA 5 mL Physically compatible 1437 C

Papaverine HCl LI 30 mg/11 mLa MA 15 and 30 
mL

Physically compatible 1437 C
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Papaverine HCl LI 60 mg/12 and 17 
mLa 

MA 5 mL Precipitate forms 1437 I

Papaverine HCl LI 60 mg/22 mLa MA 5 mL Precipitate forms 1437 I

Protamine sulfate LI 10 mg/1 mL MA 5 mL Precipitate forms immediately and persists for at 
least 2 hr

1438 I

a Diluted in sodium chloride 0.9%.

Y-Site Injection Compatibility (1:1 Mixture)

Ioxaglate meglumine–ioxaglate sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Fenoldopam mesylate AB 80 mcg/mLa MA 39.3% + 19.6% Physically compatible for 4 hr at 23 and 37°C 2467 C

a Tested in sodium chloride 0.9%.

Selected Revisions October 1, 2012. © Copyright, October 1992. 
American Society of Health-System Pharmacists, Inc.

Drugs in Syringe Compatibility (Cont.)
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Irinotecan Hydrochloride
AHFS 10:00

Products
Irinotecan hydrochloride is available as a concentrate for injec-
tion in 2-, 5-, 15-, and 25-mL single-use vials containing 40, 100, 
300, and 500 mg of drug, respectively, on the basis of the trihy-
drate.3202 3203 Each mL of solution contains irinotecan hydrochlo-
ride trihydrate 20 mg, sorbitol 45 mg, lactic acid 0.9 mg, and 
hydrochloric acid or sodium hydroxide to adjust the pH in water 
for injection.3202 3203 The product must be diluted prior to use.3202 
3203 

Irinotecan hydrochloride concentrate for injection should be 
visually inspected for particulate matter and discoloration in the 
vial and again once the solution has been drawn from the vial 
into the syringe.3202 3203 Irinotecan hydrochloride concentrate for 
injection should be diluted to a final concentration of 0.12 to 2.8 
mg/mL with dextrose 5% (preferred) or sodium chloride 0.9% 
prior to administration.3202 3203 

CAUTION: Care should be taken to ensure that the correct 
drug product, dose, and administration procedures are used 
and that no confusion with other products occurs.

pH
Irinotecan hydrochloride concentrate for injection has a pH 
from 3 to 4.3202 3203 3204 

Trade Name(s)
Camptosar

Administration
Irinotecan hydrochloride is administered by intravenous infu-
sion over 90 minutes after dilution to a final concentration in 
the range of 0.12 to 2.8 mg/mL in dextrose 5% (preferred) or 
sodium chloride 0.9%.3203 3203 

As with other toxic drugs, caution should be exercised in 
the handling and preparation of irinotecan hydrochloride solu-
tions for infusion.3202 3203 Manufacturers recommend the use of 
gloves.3202 3203 If skin contact with the drug occurs, the affected 
area(s) should be washed immediately and thoroughly with 
soap and water; for mucosal membrane contact, the affected(s) 
area should be flushed thoroughly with water.3202 3203 Extravasa-
tion should be avoided.3202 3203 

CAUTION: Care should be taken to ensure that the correct 
drug product, dose, and administration procedures are used 
and that no confusion with other products occurs.

Stability
Irinotecan hydrochloride injection is a clear pale yellow solu-
tion.3202 3203 Intact vials should be stored upright at controlled 
room temperature and in the original carton to protect from 
light until use.3202 3203 

Manufacturers recommend that diluted solutions of irino-
tecan hydrochloride for infusion should be used immediately or 
within 4 hours after dilution if stored at room temperature (in 
dextrose 5% or sodium chloride 0.9%) or 24 hours if stored at 
2 to 8°C (in dextrose 5% only).3202 3203 Refrigeration of admix-
tures of the drug prepared with sodium chloride 0.9% should 
be avoided because of the potential for a low and sporadic inci-
dence of visible particulate formation.3202 3203 

Irinotecan hydrochloride (Aventis Pharma) 0.35 mg/mL in 
sodium chloride 0.9% did not result in the loss of viability of 
Staphylococcus aureus, Enterococcus faecium, Pseudomonas 
aeruginosa, and Candida albicans within 120 hours at room 
temperature of 22°C. Diluted solutions should be stored under 
refrigeration whenever possible, and the potential for microbio-
logical growth should be considered when assigning expiration 
periods.2740 

pH Effects
Irinotecan hydrochloride stability is pH dependent. In solution 
at acidic pH the drug is stable, but neutral and alkaline solutions 
are problematic. Maximum stability is demonstrated at pH 6 or 
lower. Increasing solution pH to more than pH 6.5 has resulted 
in 10% loss in as little as 3 hours. At pH 7.4, decomposition is 
rapid. Mixing irinotecan hydrochloride with neutral or alkaline 
drugs and solutions should be avoided.1881 2274 2375 

Light Effects
Irinotecan hydrochloride is subject to photodegradation, 
including the formation of a precipitate. The structural changes 
exhibited by the decomposition products would indicate that 
they are unlikely to be active antineoplastic compounds.1997 1998 2137  
Exposure to ultraviolet light for 3 days produced a darkening 
in the solution color and the formation of a yellow precipitate 
composed of several decomposition products.1997 Photodegra-
dation of irinotecan hydrochloride occurs under any pH condi-
tion but is accelerated in neutral and alkaline solutions compared 
with acidic solutions. At pH 10, photodegradation is very rapid; 
at pH 3 it is much slower. At pH 7, irinotecan 0.34 mg/mL lost 
32% in 6 hours exposed to a daylight lamp and 19% exposed 
to a white fluorescent light. In infusion solutions having neutral 
pH, irinotecan hydrochloride exposed to lighting (such as that 
of a medical facility) may have rapid decomposition. Protection 
from light exposure has been recommended to maintain product 
quality during administration.1998 Other researchers have found 
that unacceptable losses occur within 7 days when exposed to 
fluorescent light but that light protection during administration 
is not needed.2419 

Freezing Solutions
Precipitation may result from freezing irinotecan hydrochlo-
ride concentrate for injection and diluted solutions for infusion; 
freezing should be avoided.3202 3203 

DOI: 10.37573/9781585286850.220
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Compatibility Information
Solution Compatibility

Irinotecan HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% 0.12 to 2.8 g Stable for 48 hr at 2 to 8°C protected from light 3202, 3203 C

Dextrose 5% ABa PH 20 mg About 9% loss occurred in 24 hr at 25°C 2375 C

Dextrose 5% LMEa , BAb RPR 2 g Visually compatible with little or no loss in 2 hr at room tempera-
ture and in 4 days refrigerated

2396 C

Dextrose 5% BAa b RPR 2.8 g Visually compatible with little or no loss in 24 hr at room tempera-
ture in light or dark

2397 C

Dextrose 5% BAb RPR 0.4, 1, 2.8 g Visually compatible with no loss in 28 days at both 4 and 25 ° 
protected from light

2419 C

Sodium chloride 0.9% 0.12 to 2.8 g Storage at 2 to 8°C not recommended due to potential for visible 
particulate formation

3202, 3203 I

Sodium chloride 0.9% ABa PH 20 mg About 11% loss occurred in 2 hr at 25°C 2375 I

Sodium chloride 0.9% LMEa , BAb RPR 2 g Visually compatible with little or no loss in 2 hr at room tempera-
ture and in 4 days refrigerated

2396 C

Sodium chloride 0.9% BAa b RPR 2.8 g Visually compatible with little or no loss in 24 hr at room tempera-
ture in light or dark

2397 C

Sodium chloride 0.9% BAb RPR 0.4, 1, 2.8 g Visually compatible with no loss in 28 days at both 4 and 25°C 
protected from light

2419 C

Sodium chloride 0.9% BAb RPR 0.4 and 1 g 8 to 10% loss in 7 days and 13 to 17% loss in 14 days at 25°C 
exposed to light. Color darkens and a precipitate may appear 
within 4 weeks

2419 C

Sodium chloride 0.9% BAb RPR 2.8 g 9% loss in 14 days and 15% loss in 21 days at 25°C exposed to light. 
Color darkens and a precipitate may appear within 4 weeks

2419 C

a Tested in glass containers.

b Tested in PVC containers.

Additive Compatibility

Irinotecan HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Epirubicin HCl CE 560 mg RPR 640 mg NS UV spectrum changes immediately upon mixing 2670 I

Y-Site Injection Compatibility (1:1 Mixture)

Irinotecan HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Gemcitabine HCl LI 10 mg/mLb PHU 5 mg/mLb Subvisible haze with green discoloration forms immediately 2226 I

Oxaliplatin SS 0.5 mg/mLa PHU 1 mg/mLa Physically compatible for 4 hr at 23°C 2566 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Palonosetron HCl MGI 50 mcg/mL PHU 1 mg/mLa Physically compatible. No palonosetron and 5% irinotecan loss in 4 hr 2609 C

Pemetrexed diso-
dium

LI 20 mg/mLb PHU 1 mg/mLa Color darkening occurs over 4 hr 2564 I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

Selected Revisions March 13, 2017. © Copyright, October 1998. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Irinotecan Hydrochloride Liposomal
AHFS 10:00

Products
Irinotecan hydrochloride liposomal injection is available in 
10-mL single-use vials containing 43 mg of irinotecan as the 
free base in a white to slightly yellow opaque liposomal disper-
sion.3147  Irinotecan is provided inside liposome carriers (approx-
imate diameter 110 nm) in a gelated or precipitated state as 
the sucrose octasulfate salt.3147  Liposomes encapsulating irino-
tecan are composed of distearoyl phosphatidylcholine (DSPC) 
6.81 mg/mL, cholesterol 2.22 mg/mL, and methoxy- terminated 
polyethylene glycol 2000 distearoylphosphatidyl ethanolamine 
(MPEG-2000-DSPE) 0.12 mg/mL.3147  Each vial also contains 
sodium chloride 8.42 mg/mL and hydroxyethylpiperazine 
ethane sulfonic acid (HEPES) 4.05 mg/mL.3147 

CAUTION: Care should be taken to ensure that the correct 
drug product, dose, and administration procedures are 
used and that no confusion with other products occurs. The 
manufacturer states that irinotecan hydrochloride liposomal  
injection must not be substituted for other drugs containing 
irinotecan hydrochloride.3147 

The appropriate dose of the drug should be withdrawn from 
the vial and diluted in 500 mL of dextrose 5% or sodium chloride 
0.9%.3147  The diluted solution should be mixed by gentle inversion.3147 

Tonicity
Irinotecan hydrochloride liposomal injection is isotonic.3147 

Trade Name(s)
Onivyde

Administration
Irinotecan hydrochloride liposomal injection is administered 
by intravenous infusion over 90 minutes following dilution in 
dextrose 5% or sodium chloride 0.9%.3147  If solutions diluted for 
infusion have been refrigerated, the solution should be allowed 
to come to room temperature prior to administration.3147  
Diluted solutions should be protected from light.3147 

As with other toxic drugs, applicable special handling and 
disposal procedures for irinotecan hydrochloride liposomal 
should be followed.3147 

CAUTION: Care should be taken to ensure that the correct 
drug product, dose, and administration procedures are used 
and that no confusion with other products occurs.

Stability
Intact vials of irinotecan hydrochloride liposomal injection 
should be stored at 2 to 8°C.3147  Both intact vials and solu-
tions diluted for infusion should be protected from light and 
should not be frozen.3147  The manufacturer states that diluted 
solutions should be used within 4 hours after dilution if stored 
at room temperature or within 24 hours if refrigerated at 
2 to 8°C.3147  Any unused portions of the solution should be 
discarded.3147 

Filtration
Inline filters should not be used for administration of irinotecan 
hydrochloride liposomal injection.3147 

DOI: 10.37573/9781585286850.221

Compatibility Information
Solution Compatibility

Irinotecan HCl liposomal

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% MM Use within 4 hr of preparation when stored at room temperature or 24 hr 
at 2 to 8°C

3147 C

Sodium chloride 0.9% MM Use within 4 hr of preparation when stored at room temperature or 24 hr 
at 2 to 8°C

3147 C

© Copyright, March 2017. American Society of Health-System 
Pharmacists, Inc.
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Iron Dextran
AHFS 20:04.04

Products
Iron dextran injection is available as a dark brown liquid complex 
of ferric hydroxide and dextran in 2-mL single-dose vials.3575 
Each mL contains the equivalent of 50 mg of elemental iron in 
sodium chloride approximately 0.9% and water for injection.3575 
Sodium hydroxide and/or hydrochloric acid may have been used 
to adjust the pH.3575 

pH
The pH of the solution ranges from 4.5 to 7.3575 

Trade Name(s)
INFeD

Administration
Iron dextran is administered intravenously and intramuscu-
larly.3575 With either route of administration, a test dose should 
be administered prior to the first therapeutic dose.3575 

Iron dextran may be administered undiluted by slow intra-
venous injection.3575 A test dose of 0.5 mL (25 mg of elemental 
iron) should be administered at a gradual rate over at least 30 
seconds prior to the first therapeutic dose of iron dextran.3575 
If no signs or symptoms of anaphylactic-type reactions have 
occurred after a period of at least one hour has elapsed, the 
remainder of the initial therapeutic dose (i.e., the therapeutic 
dose less the test dose) may be administered at a slow, gradual 
rate of no more than 1 mL (50 mg of elemental iron)/min.3575 

Iron dextran also may be administered by deep intramus-
cular injection into the upper outer quadrant of the buttock 
using a 2- or 3-inch, 19- or 20-gauge needle.3575 Staining of the 
skin associated with inadvertent injection or leakage of the drug 
into the subcutaneous tissue can be minimized by displacing 

the skin laterally prior to intramuscular injection (i.e., Z-track 
technique).3575 A test dose of 0.5 mL (25 mg of elemental iron) 
should be administered in the buttock prior to the first ther-
apeutic dose of iron dextran.3575 If no signs or symptoms of 
anaphylactic-type reactions have occurred after a period of at 
least one hour has elapsed, the remainder of the initial thera-
peutic dose (i.e., the therapeutic dose less the test dose) may 
be administered.3575 Subsequent injections should be made into 
alternate buttocks.3575 

Iron dextran also has been administered by intravenous infu-
sion over 1 to 6 hours after dilution in sodium chloride 0.9% 
(e.g., 1 g diluted in 250 mL of sodium chloride 0.9% adminis-
tered over 1 hour).3576 3577 3578 3579 3580 

Dilution in dextrose 5% results in a greater incidence of pain 
and phlebitis.75 The manufacturer recommends not adding iron 
dextran injection to parenteral nutrition solutions,3575 especially 
3-in-1 mixtures.1814 

Stability
Intact vials of iron dextran injection should be stored at 
controlled room temperature.3575 

Filtration
Iron dextran adsorbs to sterilizing membrane filters composed of 
cellulose nitrate and acetate combined. An iron dextran solution 
containing 5 mcg/mL in water was estimated to lose 93% of the 
iron from the first mL passed through the filter. As more solution 
was passed through the filter, a decreasing proportion of the iron 
was adsorbed, indicating that the filter was approaching satura-
tion. The extent of iron adsorption increased in the presence of 
electrolytes and trace elements. Adsorption can be substantial, 
especially when small amounts of iron dextran are involved.918 

DOI: 10.37573/9781585286850.222

Compatibility Information
Solution Compatibility

Iron dextran

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

TNA #122a FI 50 mg Lipid oiling out in 18 to 19 hr with formation of yellow-brown layer 1383 I

TNA #159 to #166a FI 2 mg Physically compatible with no change in particle size distribution in 48 hr at 4 and 25°C 1648 C

TPN #31 to #33a FI 100 mg Physically compatible with minimal changes to iron dextran and amino acids for 18 hr 
at room temperature

692 C

TPN #207, #208a SCN 10 mg Rust-colored precipitate forms in 12 hr at 19°C protected from sunlight 2103 I

TPN #209a SCN 10 mg Rust-colored precipitate forms in 18 to 24 hr at 19°C protected from sunlight 2103 I
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

TPN #210a SCN 10 mg Visually compatible for 48 hr at 19°C protected from sunlight. Trace iron precipitation 
found after 48 hr

2103 ?

TPN #211a SCN 10 mg Visually compatible for 48 hr at 19°C protected from sunlight. No iron precipitation 
found after 48 hr

2103 C

a Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

Selected Revisions July 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Solution Compatibility (Cont.)
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Iron Sucrose
AHFS 20:04.04

Products
Iron sucrose injection is available as a brown solution in 2.5-, 5-, 
and 10-mL single-dose (preservative-free) vials containing 50, 
100, and 200 mg of elemental iron, respectively.3551  Each mL 
of the solution contains 20 mg of elemental iron and 300 mg of 
sucrose in water for injection.3551 

pH
Iron sucrose injection has a pH ranging from 10.5 to 11.1.3551 

Osmolarity
Iron sucrose injection has an osmolarity of 1250 mOsmol/L.3551 

Trade Name(s)
Venofer

Administration
Iron sucrose is administered only intravenously, as an injection 
or an infusion.3551  Stable intravenous access should be insured 
to avoid extravasation.3551 

In adults, doses of elemental iron up to 200 mg can be 
administered undiluted as a slow intravenous injection over 2 to 
5 minutes; doses of 100 or 200 mg also may be administered as 
an intravenous infusion over at least 15 minutes following dilu-
tion of the dose in a maximum of 100 mL of sodium chloride 
0.9%.3551  Doses of elemental iron of 300 or 400 mg should be 
administered as an intravenous infusion over 1.5 or 2.5 hours, 
respectively, following dilution of the dose in a maximum of 250 
mL of sodium chloride 0.9%.3551  The manufacturer states that 
there is limited experience with the administration of 500-mg 

doses of elemental iron as an intravenous infusion over 3.5 to 4 
hours following dilution of the dose in a maximum of 250 mL of 
sodium chloride 0.9%.3551 

In pediatric patients 2 years of age or older, doses of 
elemental iron up to 100 mg can be administered undiluted as a 
slow intravenous injection over 5 minutes or as an intravenous 
infusion over 5 to 60 minutes following dilution of the dose to 
an elemental iron concentration of 1 to 2 mg/mL in sodium chlo-
ride 0.9%.3551 

Iron sucrose injection should not be diluted to an elemental 
iron concentration of less than 1 mg/mL.3551 

Stability
Intact vials of iron sucrose should be stored at controlled room 
temperature; freezing should be avoided.3551 

Iron sucrose injection should not be diluted to an elemental 
iron concentration of less than 1 mg/mL.3551 

Iron sucrose injection should be visually inspected for partic-
ulate matter and discoloration prior to administration.3551  The 
manufacturer states that iron sucrose injection should not be 
mixed with other drugs or added to parenteral nutrition solu-
tions for intravenous infusion.3551 

Syringes
Iron sucrose (American Regent) containing 20 mg/mL of 
elemental iron undiluted or diluted to concentrations ranging 
from 2 to 10 mg/mL in sodium chloride 0.9% and stored in 
plastic syringes was found to be physically and chemically stable 
for 7 days at 23 to 27°C and 2 to 6°C.3551 

DOI: 10.37573/9781585286850.223

Compatibility Information
Solution Compatibility

Iron sucrose

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% a AMR 1 to 2 g Physically and chemically stable for 7 days at 23 to 27°C 3551 C

Sodium chloride 0.9% b AMR 1 to 2 g Physically and chemically stable for 7 days at 23 to 27°C 3551 C

a Tested in PVC containers.

b Tested in non-PVC containers.

© Copyright, July 2020. American Society of Health-System 
Pharmacists, Inc.
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Isavuconazonium Sulfate
AHFS 8:14.08

Products
Isavuconazonium sulfate is a prodrug that is metabolized in vivo 
to isavuconazole.3006 Isavuconazonium sulfate is available as a 
lyophilized powder in single-use (preservative-free) vials containing 
372 mg of the drug (equivalent to 200 mg of isavuconazole) and 
mannitol 96 mg.3006 Sulfuric acid also is present to adjust the pH.3006 

Each 372-mg vial of isavuconazonium sulfate should be 
reconstituted with 5 mL of sterile water for injection and gently 
shaken to completely dissolve the powder.3006 The reconstituted 
solution should be visually inspected for particulate matter and 
discoloration.3006 To prepare a 372-mg dose, 5 mL of the recon-
stituted solution should be withdrawn from the vial and added 
to an infusion bag containing 250 mL of sodium chloride 0.9% or 
dextrose 5%, yielding an approximate isavuconazonium sulfate 
concentration of 1.5 mg/mL.3006 

Visible translucent to white insoluble particulates of isavu-
conazole may form in diluted solutions of the drug.3006 The 
diluted solution should be gently mixed or rolled to minimize 
the formation of such particulates.3006 Any unnecessary vibra-
tion or vigorous shaking should be avoided; pneumatic transport 
systems should not be used.3006 The final diluted solution must 
be administered through a 0.2- to 1.2-μm inline filter to remove 
isavuconazole particulates.3006 A reminder sticker regarding the 
need for an inline filter should be affixed to the infusion bag.3006 

Trade Name(s)
Cresemba

Administration
Isavuconazonium sulfate should be administered by intrave-
nous infusion over at least 1 hour after dilution in 250 mL of 

sodium chloride 0.9% or dextrose 5%.3006 The drug should not 
be administered by intravenous bolus injection.3006 

The final diluted solution of isavuconazonium sulfate must 
be administered through a 0.2- to 1.2-μm inline filter.3006 The 
drug should not be infused with other intravenous medications; 
if a common infusion line is being used to administer other 
drugs, the line should be flushed with sodium chloride 0.9% or 
dextrose 5% prior to and following infusion of isavuconazonium 
sulfate.3006 

Stability
Intact vials of isavuconazonium sulfate should be stored under 
refrigeration at 2 to 8°C.3006 Isavuconazonium sulfate is a white 
to yellow powder that forms a clear solution when reconsti-
tuted with sterile water for injection.3006 

The manufacturer states that the reconstituted solution 
should be used immediately, but may be stored below 25°C for 
up to 1 hour prior to dilution.3006 The total time for storage (of 
the diluted solution in the infusion bag) and the infusion time 
together should not exceed 6 hours if stored at room tempera-
ture or 24 hours if stored at 2 to 8°C.3006 The infusion solution 
should not be frozen.3006 

Filtration
The diluted solution for infusion must be administered with an 
infusion set containing a 0.2- to 1.2-μm inline filter to remove 
insoluble isavuconazole particulates that may form in diluted 
solutions of the drug.3006 

DOI: 10.37573/9781585286850.224

Compatibility Information
Solution Compatibility

Isavuconazonium sulfate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% ASP 1.5 g Complete administration within 6 hr of dilution if stored at room temperature 
or 24 hr if stored at 2 to 8°C

3006 C

Sodium chloride 
0.9%

ASP 1.5 g Complete administration within 6 hr of dilution if stored at room temperature 
or 24 hr if stored at 2 to 8°C

3006 C

Y-Site Injection Compatibility (1:1 Mixture)

Isavuconazonium sulfate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Albumin human CBH 250 mg/mL ASP 1.5 mg/mLc Measured turbidity increases immediately 3263 I

Amikacin sulfate HER 5 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amiodarone HCl APP 2 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Amphotericin B XGN 0.1 mg/mLa ASP 1.5 mg/mLa Measured turbidity increases immediately 3263 I

Amphotericin B lipid 
complex

SIG 1 mg/mLa ASP 1.5 mg/mLa Immediate change in measured turbidity 3263 I

Amphotericin B liposomal ASP 2 mg/mLa ASP 1.5 mg/mLa Measured turbidity increases immediately 3263 I

Ampicillin sodium–
sulbactam sodium

FRK 20 mg/mLc d ASP 1.5 mg/mLc Measured turbidity increases immediately with precipita-
tion within 2 hr

3263 I

Anidulafungin PF 0.77 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Azithromycin APP 2 mg/mLa ASP 1.5 mg/mLa Measured turbidity increases within 2 hr 3263 I

Azithromycin APP 2 mg/mLb ASP 1.5 mg/mLb Physically compatible for 2 hr 3263 C

Aztreonam APP 20 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Bumetanide HOS 0.25 mg/mL ASP 1.5 mg/mLa Measured turbidity increases within 15 min 3263 I

Bumetanide HOS 0.25 mg/mL ASP 1.5 mg/mLb Physically compatible for 2 hr 3263 C

Calcium chloride HOS, 
AMP

20 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Calcium gluconate APP 20 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Caspofungin acetate ME 0.5 mg/mLb ASP 1.5 mg/mLb Physically compatible for 2 hr 3263 C

Cefazolin sodium APO 20 mg/mLc ASP 1.5 mg/mLc Measured turbidity increases immediately 3263 I

Cefepime HCl SGT 40 mg/mLc ASP 1.5 mg/mLc Measured turbidity increases immediately 3263 I

Ceftaroline fosamil FOR 12 mg/mLc ASP 1.5 mg/mLc Measured turbidity increases within 1 hr 3263 I

Ceftazidime HOS 40 mg/mLc ASP 1.5 mg/mLc Measured turbidity increases immediately 3263 I

Ceftolozane sulfate- 
tazobactam sodium

CUB 10 mg/mLc e ASP 1.5 mg/mLc Physically compatible for 2 hr 3262, 
3263 

C

Ceftriaxone sodium WOC 20 mg/mLc ASP 1.5 mg/mLc Measured turbidity increases immediately with precipita-
tion within 1 hr

3263 I

Cefuroxime sodium COV 30 mg/mLc ASP 1.5 mg/mLc Measured turbidity increases immediately 3263 I

Ciprofloxacin HOS 2 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Cisatracurium besylate ABV 0.4 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Colistimethate sodium APP 4.5 mg/mLc ASP 1.5 mg/mLc Measured turbidity increases immediately 3263 I

Cyclosporine DRX 5 mg/mLc ASP 1.5 mg/mLc Immediate change in measured turbidity 3263 I

Daptomycin CUBj 10 mg/mLb ASP 1.5 mg/mLb Physically compatible for 2 hr 3247, 
3263 

C

Dexamethasone sodium 
phosphate

FRK 1 mg/mLc ASP 1.5 mg/mLc Measured turbidity increases within 1 hr 3263 I

Dexmedetomidine HCl HOS 4 mcg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Digoxin SZ 0.25 mg/mL ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Diltiazem HCl AKN 5 mg/mL ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Diphenhydramine HCl APP 50 mg/mL ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Dobutamine HCl HOS 4.1 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Dopamine HCl HOS 0.8 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Doripenem SHI 4.5 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Doxycycline hyclate PRP 1 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Epinephrinek JHP 16 mcg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3247, 
3263 

C

Eptifibatide ME 0.75 mg/mL ASP 1.5 mg/mLb Physically compatible for 2 hr 3263 C

Ertapenem sodium ME 20 mg/mLb ASP 1.5 mg/mLb Measured turbidity increases within 1 hr 3263 I

Esmolol HCl MYL, 
FRK

10 mg/mL ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Esomeprazole sodium ASZ 0.8 mg/mLc ASP 1.5 mg/mLc Measured turbidity increases immediately with color 
changes within 15 to 60 min

3263 I

Famotidine WW 4 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Fentanyl citrate WW 50 mcg/mL ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Filgrastim AMG 15 mcg/mLa ASP 1.5 mg/mLa Measured turbidity increases within 15 min 3263 I

Fosphenytoin sodium WWi 25 mg PE/mLc ASP 1.5 mg/mLc Measured turbidity increases immediately 3247, 
3263 

I

Furosemide HOS 3 mg/mLc ASP 1.5 mg/mLc Immediate precipitation and increase in measured 
turbidity

3263 I

Gentamicin sulfate PPR 5 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Heparin sodium PRP 1000 units/
mLc 

ASP 1.5 mg/mLc Measured turbidity increases immediately 3263 I

Hydrocortisone sodium 
succinate

PF 1 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Hydromorphone HCl AKN 1 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Imipenem–cilastatin 
sodium

PRP 5 mg/mLc f ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Insulin, regular NVN 1 unit/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Labetalol HCl HOS 2 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Levofloxacin AUR 5 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Lidocaine HCl APP 8 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Linezolid PF 2 mg/mLa ASP 1.5 mg/mLc Physically compatible for 2 hr 3247, 
3263 

C

Lorazepam WW 1 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Magnesium sulfate HOS 100 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Mannitol HOS 20% ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Meperidine HCl WW 10 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Meropenem PRP 10 mg/mLc ASP 1.5 mg/mLc Measured turbidity increases within 15 min 3263 I

Meropenem–vaborbactam TMC 8 mg/mLb l ASP 0.8 mg/mLb Measured turbidity increases within 30 min. pH increased 
by >5 units within 3 hr

3380 I

Mesna PRP 20 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Methylprednisolone 
sodium succinate

PF 20 mg/mLc ASP 1.5 mg/mLc Transient turbidity forms then clears 3263 I

Metoclopramide HCl TE 0.2 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Micafungin sodium ASP 2 mg/mLc ASP 1.5 mg/mLc Immediate precipitation and increase in measured 
turbidity

3263 I

Midazolam HCl APP 1 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Milrinone lactate HIK 0.2 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Morphine sulfate WW 1 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Mycophenolate mofetil HCl GEN 6 mg/mLa ASP 1.5 mg/mLa Physically compatible for 2 hr 3263 C

Naloxone HCl PPR 0.04 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Nesiritide SCI 6 mcg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Nicardipine HCl BA 0.2 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Nitroglycerin BA 0.4 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Norepinephrine bitartrate HOS 32 mcg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Octreotide acetate FRK 4 mcg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Ondansetron HCl HOS 0.16 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Pantoprazole sodium NVPh 0.4 mg/mLc ASP 1.5 mg/mLc Measured turbidity increases within 1 hr 3247, 
3263 

I

Penicillin G potassium PF 100,000 units/
mLa 

ASP 1.5 mg/mLa Measured turbidity increases within 1 hr 3263 I

Penicillin G potassium PF 100,000 units/
mLb 

ASP 1.5 mg/mLb Physically compatible for 2 hr 3263 C

Phenylephrine HCl SZ 1 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Phenytoin sodium WW 10 mg/mLb ASP 1.5 mg/mLb Immediate precipitation and increase in measured 
turbidity

3263 I

Piperacillin sodium– 
tazobactam sodium

PRPh 40 mg/mLa g ASP 1.5 mg/mLa Measured turbidity increases immediately 3247, 
3263 

I

Piperacillin sodium– 
tazobactam sodium

PRPh 40 mg/mLb g ASP 1.5 mg/mLb Physically compatible for 2 hr 3247, 
3263 

C

Plazomicin sulfate ACH 24 mg/mLc ASP 0.8 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Potassium chloride HOS 0.1 mEq/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Potassium phosphates HOS 0.3 mmol/mLc ASP 1.5 mg/mLc Measured turbidity increases within 1 hr 3263 I

Propofol PPR 10 mg/mL ASP 1.5 mg/mLa Immediate formation of free oil layer atop fat plug 3263 I

Ranitidine HCl ZY 2.5 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Rocuronium bromide PRM 5 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Sodium bicarbonate HOS 1 mEq/mL ASP 1.5 mg/mLc Measured turbidity increases within 15 min 3263 I

Sodium nitroprusside MTN 0.4 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Sodium phosphates FRK 0.5 mmol/mLc ASP 1.5 mg/mLc Measured turbidity increases within 1 hr 3263 I

Tacrolimus ASP 0.02 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Tedizolid phosphate CUB 0.8 mg/mLb ASP 1.5 mg/mLb Measured turbidity increases within 15 min 3244, 
3263 

I

Tigecycline PF 1 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Tobramycin sulfate MYL 5 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vancomycin HCl HOS 5 mg/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Vasopressin JHP 1 unit/mLc ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

Vecuronium bromide CRC 1 mg/mL ASP 1.5 mg/mLc Physically compatible for 2 hr 3263 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

e Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

f Imipenem component. Imipenem in a 1:1 fixed-ratio concentration with cilastatin.

g Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

h Test performed using the formulation WITH edetate disodium.

i Concentration of fosphenytoin expressed in milligrams of phenytoin sodium equivalents (PE) per mL.

j Test performed using the Cubicin formulation.

k As epinephrine base rather than the salt.

l Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

Selected Revisions September 30, 2019. © Copyright, September  
2017. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Isoproterenol Hydrochloride
AHFS 12:12.08.04

Isoprenaline Hydrochloride

Products
Isoproterenol hydrochloride is available at a concentration of 
0.2 mg/mL in 1- and 5-mL ampuls.2903 In addition to the drug, 
each mL contains sodium chloride 7 mg, sodium citrate dihy-
drate 2.07 mg, citric acid anhydrous 2.5 mg, edetate disodium 
0.2 mg, and hydrochloric acid or sodium hydroxide to adjust the 
pH in water for injection.2903 

pH
From 3.5 to 4.5.2903 

Osmolality
The osmolality of isoproterenol hydrochloride 0.2 mg/mL was 
determined to be 277 mOsm/kg by freezing-point depression 
and 293 mOsm/kg by vapor pressure.1071 

Trade Name(s)
Isuprel

Administration
Isoproterenol hydrochloride may be administered by intrave-
nous infusion; by direct intravenous, intramuscular, or subcu-
taneous injection; and, in extreme emergencies, by intracardiac  
injection.2903 For direct intravenous injection, 1 mL of the 
0.2-mg/mL injection should be diluted to 10 mL with sodium 
chloride 0.9% or dextrose 5% to provide a 20-mcg/mL solu-
tion.2903 Intravenous infusions are prepared by diluting 5 or 10 
mL of the 0.2-mg/mL injection in 500 mL of dextrose 5% to 
yield solutions containing 2 or 4 mcg/mL, respectively.2903 Intra-
venous infusion concentrations of up to 20 mcg/mL have been 
used when fluid restriction is essential.2903 

For intramuscular, subcutaneous, and intracardiac injec-
tion, isoproterenol hydrochloride should be administered undi-
luted.2903 

Stability
Isoproterenol hydrochloride injection in intact containers 
should be stored at controlled room temperature and protected 
from light.2903 Ampuls should be kept in opaque containers until 
use.2903 The drug should not be used if the solution is pinkish or 
slightly darker than yellow or if a precipitate is present.2903 Expo-
sure to air, light, or increased temperature may cause a pink to 
brownish pink color to develop.4 975 

Isoproterenol hydrochloride under simulated summer condi-
tions in paramedic vehicles was exposed to temperatures 
ranging from 26 to 38°C over 4 weeks. Analysis found about 4% 
loss of the drug in 7 days and 11% loss in 4 weeks.2562 

pH Effects
The pH of a solution is the primary determinant of catechol-
amine stability in intravenous admixtures.527 Isoproterenol 
hydrochloride 5 mg/L in dextrose 5% was stable for more than 
24 hours at 25°C over a pH range of 3.7 to 5.7.59 3026 However, 
isoproterenol hydrochloride displayed significant decomposi-
tion at a pH value above approximately 6.48 59 430 If drugs that 
may raise the pH above 6 are mixed, they should be adminis-
tered immediately after preparation,59 or, preferably, adminis-
tered separately.24 

Visual inspection for color changes related to decomposition 
may be inadequate to assess the compatibility of admixtures. 
In one evaluation with aminophylline stored at 25°C, a color 
change was not noted until 24 hours had elapsed. However, no 
intact isoproterenol hydrochloride was present in the admixture 
at 24 hours.527 

Filtration
Isoproterenol hydrochloride (Winthrop) 2 mg/L in dextrose 5%, 
sodium chloride 0.9%, and Ringer’s injection, lactated, filtered 
over 12 hours through a 5-μm stainless steel depth filter (Argyle 
Filter Connector), a 0.22-μm cellulose ester membrane filter 
(Ivex-2 Filter Set) and a 0.22-μm polycarbonate membrane 
filter (In-Sure Filter Set) showed no significant reduction due to 
binding to the filters.320 

In another study, isoproterenol hydrochloride (Winthrop) 4 
mg/L in dextrose 5% and sodium chloride 0.9% did not display 
significant sorption to a 0.45-μm cellulose membrane filter 
(Abbott S-A-I-F) during an 8-hour simulated infusion.567 

Central Venous Catheter
Isoproterenol hydrochloride (Abbott) 0.02 mg/mL in dextrose 
5% was found to be compatible with the ARROWg+ard Blue 
Plus (Arrow International) chlorhexidine-bearing triple-lumen 
central catheter. Essentially complete delivery of the drug was 
found with little or no drug loss occurring. Furthermore, chlor-
hexidine delivered from the catheter remained at trace amounts 
with no substantial increase due to the delivery of the drug 
through the catheter.2335 

DOI: 10.37573/9781585286850.225
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Compatibility Information
Solution Compatibility

Isoproterenol HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Amino acids 4.25%, dextrose 25% MG WI 2 mg No increase in particulate matter in 24 hr at 5°C 349 C

Dextrose 5% AB BN 2 mg Physically compatible and chemically stable. 10% decomposi-
tion is calculated to occur in 24 hr in the light and 250 hr in the 
dark at 25°C

527 C

Dextrose 5% HOS 2 and 4 mg Manufacturer recommended solution 2903 C

Additive Compatibility

Isoproterenol HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Aminophylline SE 500 mg BN 2 mg D5W At 25°C, 10% isoproterenol decomposition in 2.2 
to 2.5 hr in light and dark

527 I

Atracurium besylate BW 500 mg 4 mg D5W Physically compatible and atracurium stable for 24 
hr at 5 and 30°C

1694 C

Calcium chloride UP 1 g WI 4 mg Physically compatible 59 C

Dobutamine HCl LI 1 g ES 2 mg D5W, NS Physically compatible for 24 hr at 21°C 812 C

Floxacillin sodium BE 20 g PX 4 mg D5W Physically compatible for 24 hr at 15 and 30°C. 
Haze forms in 48 hr and precipitate forms in 72 hr

1479 C

Furosemide HO 1 g PX 4 mg D5W Precipitates immediately 1479 I

Heparin sodium 32,000 units 2 mg NS Physically compatible and heparin activity retained 
for 24 hr

57 C

Heparin sodium AB 20,000 units WI 4 mg Physically compatible 59 C

Magnesium sulfate 1 g WI 4 mg Physically compatible 59 C

Multivitamins USV 10 mL WI 4 mg Physically compatible 59 C

Potassium chloride AB 40 mEq WI 4 mg Physically compatible 59 C

Ranitidine HCl GL 50 mg and 2 g 20 mg D5W Physically compatible. Ranitidine stable for 24 hr 
at 25°C. Isoproterenol not tested

1515 C

Sodium bicarbonate AB 2.4 mEqa BN 1 mg D5W Isoproterenol decomposition 772 I

Sodium bicarbonate 5% WI 5 mg Isoproterenol decomposition 48 I

Succinylcholine chlo-
ride

AB 2 g WI 4 mg Physically compatible 59 C

Verapamil HCl KN 80 mg BN 10 mg D5W, NS Physically compatible for 24 hr 764 C

a One vial of Neut added to a liter of admixture.

Drugs in Syringe Compatibility

Isoproterenol HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Caffeine citrate 20 mg/1 mL SW 0.2 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Pantoprazole sodium a 4 mg/1 mL 0.2 mg/1 mL Whitish precipitate 2574 I

a Test performed using the formulation WITHOUT edetate disodium.



928 Isoproterenol HydrocHlorIde AsHp InJectABle drUG InForMAtIon

Y-Site Injection Compatibility (1:1 Mixture)

Isoproterenol HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amiodarone HCl LZ 4 mg/mLc ES 4 mcg/mLc Physically compatible for 24 hr at 21°C 1032 C

Atracurium besylate BW 0.5 mg/mLa ES 4 mcg/mLa Physically compatible for 24 hr at 28°C 1337 C

Bivalirudin TMC 5 mg/mLa AB 20 mcg/mLa Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetrasodium TMC 1 mg/mLb 20 mcg/mLb Physically compatible for 4 hr 3243 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa AB 0.02 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cloxacillin sodium SMX 100 mg/mL SZ 0.2 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Dexmedetomidine HCl AB 4 mcg/mLb AB 20 mcg/mLb Physically compatible for 4 hr at 23°C 2383 C

Famotidine MSD 0.2 mg/mLa ES 0.004 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Fenoldopam mesylate AB 80 mcg/mLb AB 20 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Heparin sodium UP 1000 units/Ld WI 0.2 mg/mL Physically compatible for 4 hr at room temperature 534 C

Hetastarch in lactated 
electrolyte

AB 6% AB 0.02 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydrocortisone sodium 
succinate

UP 10 mg/Ld WI 0.2 mg/mL Physically compatible for 4 hr at room temperature 534 C

Ibuprofen lysinate OVA 10 mg/mL HOS 0.2 mg/mL Measured turbidity increased immediately and solution 
became milky white

3541 I

Levofloxacin OMN 5 mg/mLa ES 0.2 mg/mL Visually compatible for 4 hr at 24°C 2233 C

Meropenem 50 mg/mL SZ 0.2 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Milrinone lactate SW 0.4 mg/mLa ES 8 mcg/mLa Visually compatible. Little loss of either drug in 4 hr at 23°C 2214 C

Pancuronium bromide ES 0.05 mg/mLa ES 4 mcg/mLa Physically compatible for 24 hr at 28°C 1337 C

Potassium chloride AB 40 mEq/Ld WI 0.2 mg/mL Physically compatible for 4 hr at room temperature 534 C

Propofol ZENg 10 mg/mL AB 0.004 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

SW 0.02 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sodium nitroprusside RC 0.3, 1.2, 3 mg/mLa SX 20 mcg/mLf Visually compatible for 48 hr at 24°C protected from light 2357 C

Sodium nitroprusside RC 1.2 and 3 mg/mLa SX 80 mcg/mLf Visually compatible for 48 hr at 24°C protected from 
light

2357 C

Tacrolimus FUJ 1 mg/mLb ES 0.04 mg/mLa Visually compatible for 24 hr at 25°C 1630 C

TNA #73e BR 4 mcg/mLc Visually compatible for 4 hr 1009 C

Vecuronium bromide OR 0.1 mg/mLa ES 4 mcg/mLa Physically compatible for 24 hr at 28°C 1337 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Tested in dextrose 5% in Ringer’s injection, dextrose 5% in Ringer’s injection, lactated, dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

e Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture.

f Tested in dextrose 5% in sodium chloride 0.225%.

g Test performed using the formulation WITH edetate disodium.

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Isosorbide Dinitrate
AHFS 24:12.08

Products
Isosorbide dinitrate is available as a 0.1% concentrate for injec-
tion in 10-mL ampuls and 50- and 100-mL vials and bottles; each 
mL contains isosorbide dinitrate 1 mg with sodium chloride in 
water for injection.3573 3574 Hydrochloric acid and sodium hydroxide 
may be present to adjust the pH.3573 The concentrate for injection 
must be diluted prior to intravenous administration.3573 3574 Manu-
facturers state that 50 mL (50 mg) of isosorbide dinitrate 0.1% 
concentrate for injection may be diluted in 450 mL of a compatible 
infusion solution for a final isosorbide dinitrate concentration of 
0.1 mg/mL.3573 3574 If reduced fluid intake is necessary, 100 mL (100 
mg) of isosorbide dinitrate 0.1% concentrate for injection may be 
diluted to a total volume of 500 mL using a compatible infusion 
solution for a final isosorbide dinitrate concentration of 0.2 mg/
mL; if fluid intake is strictly limited, a 50% dilution of the concen-
trate for injection (i.e., to a final isosorbide dinitrate concentration 
of 0.5 mg/mL) is recommended.3573 3574 

The drug also is available as a 0.05% solution in 50-mL vials 
and bottles and 10-mL prefilled syringes; each mL contains 
isosorbide dinitrate 0.5 mg with sodium chloride in water for 
injection.3571 3572 Hydrochloric acid and sodium hydroxide also 
may be present to adjust the pH.3571 

Sodium Content
Each mL of isosorbide dinitrate 0.05 or 0.1% solution contains 
3.543571 3572 3573 or 3.6 mg3574 of sodium.

Trade Name(s)
Isoket, Risordan

Administration
Isosorbide dinitrate is administered by intravenous infusion.3571 
3572 3573 3574 Only the 0.05% solution may be administered undi-
luted by slow infusion using a syringe pump; alternatively, the 
0.05% solution may be diluted in a compatible infusion solu-
tion for administration.3571 3572 The 0.1% concentrate for injec-
tion must be diluted in a compatible infusion solution prior to 
intravenous administration.3573 3574 

Isosorbide dinitrate also may be administered as an intracor-
onary bolus injection during percutaneous transluminal coro-
nary angioplasty.3571 3572 3573 3574 Manufacturers recommend a 
50% dilution of the 0.1% concentrate for injection (i.e., to a 
final isosorbide dinitrate concentration of 0.5 mg/mL) if admin-
istered by the intracoronary route.3573 3574 

Stability
Once opened, containers should be used immediately, and any 
remainder should be discarded.3571 3572 3573 3574 Specific product 
labeling should be consulted for additional storage details.

One manufacturer (Merus Labs) states that isosorbide dinitrate 
diluted in a compatible infusion solution (e.g., sodium chloride 

[concentration unspecified], dextrose 5 to 30%, Ringer’s injection) 
is physically and chemically stable for 24 hours at 2 to 8°C.3571 3573 
Another manufacturer (Torbay) states that isosorbide dinitrate 
diluted in sodium chloride (concentration unspecified) or dextrose 
(concentration unspecified) has been shown to be physically and 
chemically stable for 72 hours at 25°C when stored protected 
from light in polypropylene or glass containers.3572 3574 

Syringes
Isosorbide dinitrate (Rhone-Poulenc) 1 mg/mL was repackaged 
in polypropylene syringes (Plastipak, Becton Dickinson) and 
stored for 8 hours at room temperature and 4°C. No loss of drug 
was found.1799 

Isosorbide dinitrate (Takeda) 30 mg/50 mL in sodium chlo-
ride 0.9% in a 50-mL polypropylene syringe (BD) was physically 
stable for 48 hours at room temperature.3545 

Isosorbide dinitrate (Takeda) 0.6 mg/mL in sodium chloride 
0.9% in a 50-mL polypropylene syringe (BD) was physically 
stable with a mean loss of 5.4% in 28 days at 2 to 8°C protected 
from light.3570 

Sorption
Isosorbide dinitrate undergoes rapid and extensive sorption to 
polyvinyl chloride (PVC) and polyamide containers and PVC 
administration tubing. Studies have reported isosorbide dinitrate 
losses ranging from about 15 to 50%, depending on concentra-
tion, flow rate, contact time, length of tubing, and temperature. 
The majority of loss occurs at the beginning of contact with the 
plastic and then declines as saturation occurs. Isosorbide dini-
trate also undergoes sorption of about 16 to 26% to cellulose 
propionate and butadiene styrene burette chambers but only 2% 
to methacrylate butadiene styrene burette chambers. However, 
little or no sorption occurs to glass, polyethylene, polybutadiene, 
nylon, and polypropylene containers and administration equip-
ment. Consequently, glass, polyethylene, polypropylene, polybu-
tadiene, and polytetrafluoroethylene containers and equipment 
are recommended while PVC, polyurethane, and polyamide are 
not.769 782 795 1027 1392 1464 1465 1466 1467 1619 2143 2289 3571 3572 3573 3574 

Filtration
Losses due to sorption of isosorbide dinitrate 250 mg/L in 
sodium chloride 0.9% delivered at 20 mL/hr through cellulose 
acetate filters (Sterifix, Ivex HP) were 15 to 26%. Losses to poly-
amide filters (Pall) were 9 to 13% under the same conditions.1465 

The loss of isosorbide dinitrate due to sorption to filters 
extends to filters used in hemodialysis. Isosorbide dinitrate 0.1 
mg/mL in sodium chloride 0.9% during simulated hemodialysis 
using 5 different filter media underwent substantial drug losses 
from the solution and binding to some of the filters. Losses of 
approximately 86% with polysulfone (Fresenius), 72% with cellu-
lose acetate (Baxter), 43% with polyacrylonitrile (Hospal), and 
12% cuprophan (Gambro) were found. However, with hemophan 
filters (Gambro), no loss of drug due to sorption occurred.2138 

DOI: 10.37573/9781585286850.226
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Compatibility Information
Solution Compatibility

Isosorbide dinitrate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BAa BRN 20 mg Visually compatible but 43% loss of drug due to sorption to the PVC 
container at 22°C and 17% loss at 4°C in 24 hr

2289 I

Dextrose 5% BRNb c BRN 20 mg Visually compatible with 2 to 3% loss in 24 hr at 4 and 22°C 2289 C

Dextrose 5% MER Physically and chemically stable for 24 hr at 2 to 8°C 3571, 3573 C

Dextrose 10% MER Physically and chemically stable for 24 hr at 2 to 8°C 3571, 3573 C

Ringer’s injection MER Physically and chemically stable for 24 hr at 2 to 8°C 3571, 3573 C

Sodium chloride 0.9% TRa , BTa 80 mg 38% loss in 24 hr at room temperature 1464 I

Sodium chloride 0.9% TRb , BTc 80 mg Physically compatible with little or no loss in 6 hr at room temperature 1464 C

Sodium chloride 0.9% TRa 100 mg 9% loss in 2 hr and 23% loss in 24 hr at 21°C in the dark 1392 I

Sodium chloride 0.9% b d 100 mg Physically compatible with little or no loss in 24 hr at 21°C in the dark 1392 C

Sodium chloride 0.9% BAa BRN 20 mg Visually compatible but 43% loss of drug due to sorption to the PVC 
container at 22°C and 17% loss at 4°C in 24 hr

2289 I

Sodium chloride 0.9% BRNb c BRN 20 mg Visually compatible with 2 to 3% loss in 24 hr at 4 and 22°C 2289 C

a Tested in PVC containers.

b Tested in glass containers.

c Tested in polypropylene containers.

d Tested in Clear-Flex polyethylene-lined laminated containers.

Additive Compatibility

Isosorbide dinitrate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Floxacillin sodium BE 20 g 1 g Physically compatible for 24 hr at 15 and 30°C. Haze 
forms in 48 hr and precipitate forms in 72 hr at 
30°C. No change at 15°C

1479 C

Furosemide HO 1 g 1 g Physically compatible for 72 hr at 15 and 30°C 1479 C

Y-Site Injection Compatibility (1:1 Mixture)

Isosorbide dinitrate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cefepime HCl BMS 120 mg/mLb 0.2 mg/mL Physically compatible with less than 10% cefepime loss. Isosorbide not tested 2513 C

Ceftazidime GSK 120 mg/mLb 0.2 mg/mL Physically compatible with less than 10% ceftazidime loss. Isosorbide not tested 2513 C

Heparin sodium LEO 300 units/mLa RP 10 mg/mL Erratic availability of both drugs delivered through PVC tubing 1799 I

a Tested in dextrose 5%.

b Tested in sterile water for injection.

Selected Revisions July 1, 2020. © Copyright, October 1992. 
American Society of Health-System Pharmacists, Inc.



ASHP INJECTABLE DRUG INFORMATION KETAMINE HyDROCHLORIDE 931

Ketamine Hydrochloride
AHFS 28:04.92

Products
Ketamine hydrochloride is available in concentrations equiva-
lent to 10, 50, or 100 mg/mL of ketamine in 20-, 10-, or 5-mL 
multidose vials, respectively.3116 3117 The injections also contain 
no more than 0.1 mg/mL of the preservative benzethonium 
chloride.3116 3117 

The 10-mg/mL concentration should not be diluted.3116 
However, the 100-mg/mL injection is a concentrate and must be 
diluted prior to intravenous use.3116 3117 Doses should be diluted 
with an equal volume of sterile water for injection, dextrose 5%, 
or sodium chloride 0.9%.3116 3117 

pH
From 3.5 to 5.5.3116 3117 

Tonicity
The 10-mg/mL concentration is made isotonic with sodium 
chloride.3116 

Osmolality
The osmolalities of ketamine hydrochloride products were 
determined to be 300 mOsm/kg for the 10-mg/mL concentra-
tion and 387 mOsm/kg for the 50-mg/mL concentration.1233 

Trade Name(s)
Ketalar

Administration
Ketamine hydrochloride may be administered intramuscularly 
or by slow intravenous injection over 60 seconds.3116 3117 The 
100-mg/mL preparation should not be administered without 
proper dilution.3116 3117 For intravenous infusion, a 1- or 2-mg/
mL solution may be prepared by adding 500 mg of ketamine to 
500 or 250 mL, respectively, of dextrose 5% or sodium chloride 
0.9%.3116 3117 

Diazepam and barbiturates must be administered separately 
from ketamine hydrochloride and must not be mixed in the 
same container.3116 3117 

Stability
Intact vials of ketamine hydrochloride should be stored at 
controlled room temperature and protected from light.3116 3117 

Ketamine hydrochloride injection varies from colorless to very 
slightly yellow.3117 The drug may darken upon prolonged expo-
sure to light; however, this darkening does not affect potency.3117 
The product should be visually inspected for particulate matter 
and discoloration prior to administration and should not be used 
if a precipitate appears.3117 

Ketamine hydrochloride (Sandoz) prepared at a ketamine 
concentration of 10 mg/mL diluted in sterile water for injec-
tion was packaged in 5-mL glass vials and stored at room 
temperature with exposure to light for 182 days.3118 The solu-
tion remained clear and without discoloration and less than 4% 
drug loss occurred.3118 

Syringes
Ketamine hydrochloride (Abbott) prepared at a ketamine 
concentration of 10 mg/mL diluted in sterile water for injec-
tion was packaged in 1-mL polypropylene tuberculin syringes 
(Becton Dickinson) and was stored at 25°C.2431 The drug solu-
tion remained clear and no loss occurred in 30 days.2431 

Ketamine hydrochloride (Fagron) prepared at a ketamine 
concentration of 1 mg/mL diluted in sodium chloride 0.9% was 
packaged in polypropylene syringes with tip caps and stored at 
4, 25, and 40°C for 12 months.2779 No visible changes occurred, 
and drug concentrations remained above 95% at all tempera-
tures.2779 

Ketamine hydrochloride (Pfizer) undiluted at a ketamine 
concentration of 50 mg/mL was packaged as 1 mL in 3-mL poly-
propylene syringes (Terumo).3194 The syringes were stored at 
25°C protected from light for 180 days.3194 Solutions were physi-
cally stable with no substantial changes in pH or optical density 
throughout the study.3194 Little loss of the drug occurred in 180 
days.3194 

Ketamine hydrochloride (Pfizer) undiluted at a ketamine 
concentration of 50 mg/mL was packaged as 1 mL in 3-mL 
syringes (Becton Dickinson).3584 The syringes were stored at 
room temperature for 50 days.3584 Solutions were physically 
stable with no substantial changes in pH or spectrophotometric 
measurements throughout the study.3584 Less than 10% loss of 
the drug occurred in 50 days.3584 

DOI: 10.37573/9781585286850.227
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Compatibility Information
Solution Compatibility

Ketamine HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% PAR 1 and 2 g Manufacturer-recommended solution 3116 C

Sodium chloride 0.9% PAR 1 and 2 g Manufacturer-recommended solution 3116 C

Sodium chloride 0.9% FRKa PAN 1 g Physically compatible with little loss in 28 days 
at 23 to 27° and 7 days at 33°C

3582 C

a Tested in PVC containers.

Additive Compatibility

Ketamine HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Acetaminophen BMS 8.2 g PANd e 123 mgf NS Physically compatible with less than 5% 
loss of either drug over 24 hr at 25°C

2842, 2843 C

Butorphanol 
tartrate

HE 50 mg QI 1, 2, 4 g NSg Physically compatible with little to no 
loss of either drug in 15 days at 4, 25, 
and 37°C in the dark

3119 C

Butorphanol 
tartrate

HE 100 mg QI 1, 2, 4 g NSg Physically compatible with little to no 
loss of either drug in 15 days at 4, 25, 
and 37°C in the dark

3119 C

Butorphanol 
tartrate

HE 150 mg QI 1, 2, 4 g NSg Physically compatible with little to no 
loss of either drug in 15 days at 4, 25, 
and 37°C in the dark

3119 C

Droperidol with 
fentanyl citrate

JN  
DB

50 mg  
10 mg

JN 1 g NSa Visually compatible. 5% increase in all 
drugs in 30 days at 4 and 25°C due to 
water loss

2653 C

Droperidol with 
fentanyl citrate

JN  
DB

50 mg  
10 mg

JN 1 g NSc Visually compatible with little loss of the 
drugs in 30 days at 25°C

2653 C

Fentanyl citrate with 
droperidol

DB  
JN

10 mg  
50 mg

JN 1 g NSa Visually compatible. 5% increase in all 
drugs in 30 days at 4 and 25°C due to 
water loss

2653 C

Fentanyl citrate with 
droperidol

DB  
JN

10 mg  
50 mg

JN 1 g NSc Visually compatible with little loss of the 
drugs in 30 days at 25°C

2653 C

Hydromorphone 
HCl

SZ 200 mg SZ 200 mg, 600 
mg, 1 g

NSa c Visually compatible. Under 10% loss of 
both drugs in 7 days at 25°C

2799 C

Morphine sulfate SX 1 g PD 1 g NSa At least 90% of both drugs retained for 6 
days at room temperature

2260 C

Morphine sulfate SX 25 g PD 25 g NSa At least 90% of both drugs retained for 6 
days at room temperature

2260 C

Morphine sulfate SX 25 g PD 25 g NSb At least 90% of both drugs retained for 6 
days at room temperature

2260 C

Morphine sulfate AB 2 g PD 1.33 g NS Little loss of either drug in 4 days at 
room temperature

2786 C

Oxycodone HCl MUN 400 mg PAN 40 g NSa Physically compatible with little to no 
loss of either drug in 7 days at 22 to 23°C

3585, 3586 C
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Oxycodone HCl MUN 10 g PAN 100 mg NSa Physically compatible with little to no 
loss of either drug in 7 days at 22 to 23°C

3585, 3586 C

Oxycodone HCl MUN 10 g PAN 40 g NSa Physically compatible with little to no 
loss of either drug in 7 days at 22 to 23°C

3585, 3586 C

Tramadol HCl GRU 5 g QI 500 mg NSe Physically compatible with little loss of 
either drug in 14 days at 4 and 25°C in 
the dark

3583 C

Tramadol HCl GRU 5 g QI 1 g NSe Physically compatible with little loss of 
either drug in 14 days at 4 and 25°C in 
the dark

3583 C

Tramadol HCl GRU 5 g QI 2 g NSe Physically compatible with little loss of 
either drug in 14 days at 4 and 25°C in 
the dark

3583 C

a Tested in PVC containers.

b Tested in plastic medication cassette reservoirs (Deltec).

c Tested in glass containers.

d Test performed using the formulation containing chlorobutanol.

e Tested in polyolefin containers.

f Tested in sodium chloride 0.9%.

g Tested in polyolefin containers.

Drugs in Syringe Compatibility

Ketamine HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Bupivacaine HCl with 
fentanyl citrate

SW  
JN

1.5 mg/mL  
0.01 mg/mL

PD 2 mg/mL Diluted to 5 mL with NS. Visually compatible with no 
new GC/MS peaks in 1 hr at room temperature

1956 C

Clonidine HCl with 
tetracaine HCl

BI  
SW

0.03 mg/mL  
2 mg/mL

PD 2 mg/mL Diluted to 5 mL with NS. Visually compatible with no 
new GC/MS peaks in 1 hr at room temperature

1956 C

Dexamethasone 
sodium phosphate

OR 50 and 600 mg PF 1 mg Diluted to 14 mL with NS. Physically compatible with no 
loss of either drug in 8 days at 4 and 23°C

2677 C

Doxapram HCl RB 400 mg/20 mL PD 200 mg/20 mL Physically compatible with no doxapram loss in 9 hr but 
12% loss in 24 hr

1177 I

Fentanyl citrate 40 mcg/mL PF 1 mg/mL Diluted in sodium chloride 0.9%. Physically compatible 
for 96 hr at 25°C

2563 C

Fentanyl citrate with 
bupivacaine HCl

JN  
SW

0.01 mg/mL  
1.5 mg/mL

PD 2 mg/mL Diluted to 5 mL with NS. Visually compatible with no 
new GC/MS peaks in 1 hr at room temperature

1956 C

Hydromorphone HCl SZ 0.2 mg/mLa SZ 0.2, 0.6, 1 mg/mLa Visually compatible. Under 10% loss of both drugs in 7 
days at 25°C

2799 C

Lidocaine HCl APN 1 g/20 mL REN 125 mg/2.5 mL Diluted to 50 mL with NS. Physically compatible with 
little to no loss of either drug in 48 hr at 28°C protected 
from light

3587 C

Lidocaine HCl with 
morphine sulfate

AST  
ES

2 mg/mL  
0.2 mg/mL

PD 2 mg/mL Diluted to 5 mL with NS. Visually compatible with no 
new GC/MS peaks in 1 hr at room temperature

1956 C

Meperidine HCl DB 12 mg/mL PD 2 mg/mL Diluted to 50 mL with NS. Visually compatible for 48 hr 
at 25°C

2059 C

Morphine sulfate SX 1 mg/mLa , 10 
mg/mLa 

PD 1 mg/mLa At least 90% of both drugs retained for 6 days at room 
temperature

2260 C

Additive Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Morphine sulfate SX 25 mg/mLa PD 1 mg/mLa 5% morphine loss in 6 days at room temperature. Up to 
15% ketamine loss in 2 to 6 days

2260 C

Morphine sulfate SX 1, 10, 25 mg/mLa PDa 10, 25 mg/mL At least 90% of both drugs retained for 6 days at room 
temperature

2260 C

Morphine sulfate 1 mg/1 mL 5, 10, 20 mg/1 mL No substantial change in the concentration of either 
drug over 4 days

669 C

Morphine sulfate SZ 2, 5, 10 mg/mLa SZ 2 mg/mLa Physically compatible. Little loss of either drug at 23 and 
5°C in 91 days

2797 C

Morphine sulfate with 
lidocaine HCl

ES  
AST

0.2 mg/mL  
2 mg/mL

PD 2 mg/mL Diluted to 5 mL with NS. Visually compatible with no 
new GC/MS peaks in 1 hr at room temperature

1956 C

Oxycodone HCl MUN 0.4 mg/mLa PAN 40 mg/mLa Physically compatible with little to no loss of either drug 
in 7 days at 22 to 23°C

3585, 
3586 

C

Oxycodone HCl MUN 10 mg/mLa PAN 0.1 mg/mLa Physically compatible with little to no loss of either drug 
in 7 days at 22 to 23°C

3585, 
3586 

C

Oxycodone HCl MUN 10 mg/mLa PAN 40 mg/mLa Physically compatible with little to no loss of either drug 
in 7 days at 22 to 23°C

3585, 
3586 

C

Propofol NOP 50 mg/5 mL SZ 50 mg/5 mL Physically compatible. Little loss of either drug in 3 hr at 
room temperature

2790 C

Propofol NOP 70 mg/7 mL SZ 30 mg/3 mL Physically compatible. Little loss of either drug in 3 hr at 
room temperature

2790 C

Tetracaine HCl with 
clonidine HCl

SW  
BI

2 mg/mL  
0.03 mg/mL

PD 2 mg/mL Diluted to 5 mL with NS. Visually compatible with no 
new GC/MS peaks in 1 hr at room temperature

1956 C

a Diluted in sodium chloride 0.9%.

Y-Site Injection Compatibility (1:1 Mixture)

Ketamine HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cefepime HCl BMS 120 mg/mLa 10 mg/mL Physically compatible with less than 10% cefepime loss. 
Ketamine not tested

2513 C

Ceftazidime SKB 125 mg/mL 10 mg/mL Visually compatible with less than 10% loss of ceftazidime in 24 
hr. Ketamine not tested

2434 C

Ceftazidime GSK 120 mg/mLa 10 mg/mL Physically compatible with less than 10% ceftazidime loss. 
Ketamine not tested

2513 C

Cloxacillin sodium SMX 100 mg/mL SZ 50 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Meropenem 50 mg/mL SZ 50 mg/mL Precipitates immediately 3538 I

Propofol ZENb 10 mg/mL PD 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

a Tested in sterile water for injection.

b Test performed using the formulation WITH edetate disodium.

Selected Revisions July 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Ketorolac Tromethamine
AHFS 28:08.04.92

Products
Ketorolac tromethamine is available as a 15-mg/mL solution 
in 1-mL vials and also as a 30-mg/mL solution in 1-mL vials. 
Ketorolac tromethamine 30 mg/mL is also available in 2-mL 
vials for intramuscular use. In addition to ketorolac trometh-
amine, the formulations contain ethanol, sodium chlo-
ride, and citric acid in water for injection. The product also 
contains sodium hydroxide or hydrochloric acid to adjust the 
pH.1(6/08) 

pH
From 6.9 to 7.9.1(6/08) 4 

Tonicity
Both ketorolac tromethamine concentrations are isotonic.4 

Administration
Ketorolac tromethamine is administered slowly by deep intra-
muscular injection or by intravenous injection over no less than 
15 seconds.1(6/08) 4 The 60 mg/2 mL injection is for intramuscular 
use only.1(6/08) 

Stability
Ketorolac tromethamine injection should be stored at controlled 
room temperature and protected from light. The injection is 
clear and has a slight yellow color.1(6/08) 4 Prolonged exposure to 
light may result in discoloration of the solution and precipita-
tion.4 Ketorolac tromethamine is chemically stable over a wide 
pH range from about pH 3 to 11499, but precipitation may occur 
in solutions and with drugs having a relatively low pH.4 

DOI: 10.37573/9781585286850.228

Compatibility Information
Solution Compatibility

 Ketorolac tromethamine

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium chlo-
ride 0.9%

TRa SY 600 mg Physically compatible. No loss in 48 hr at room temperature 1646 C

Dextrose 5% TRb SY 600 mg Physically compatible. No loss in 48 hr at room temperature 1646 C

Dextrose 5% BAa RC 600 mg Visually compatible. Little loss in 7 days and 14% loss in 14 days at 
25°C. Less than 2% loss in 50 days at 5°C

2095 C

Dextrose 5% a RC 300 and 600 mg Visually compatible. Little loss in 21 days at 4 and 23°C 2442 C

Dextrose 5% c RC 200 mg Visually compatible. Less than 10% loss after –20°C storage for 90 
days, microwave thawing, and storage at 4°C for 60 days

2645 C

Dextrose 5% BAc RC 100 and 300 mg Visually compatible. Less than 3% drug loss after 15 days at –20°C 
then 35 days at 4°C

2707 C

Plasma-Lyte A, pH 7.4 TRa SY 600 mg Physically compatible. No loss in 48 hr at room temperature 1646 C

Plasma-Lyte A, pH 7.4 TRb SY 60 mg Physically compatible. No loss in 48 hr at room temperature 1646 C

Ringer’s injection TRa SY 600 mg Physically compatible. No loss in 48 hr at room temperature 1646 C

Ringer’s injection TRb SY 60 mg Physically compatible. No loss in 48 hr at room temperature 1646 C

Ringer’s injection, lactated TRa SY 600 mg Physically compatible. No loss in 48 hr at room temperature 1646 C

Sodium chloride 0.9% TRb SY 600 mg Physically compatible. No loss in 48 hr at room temperature 1646 C

Sodium chloride 0.9% BAa RC 600 mg Visually compatible. No loss in 35 days at 25°C and in 50 days at 5°C 2095 C

a Tested in PVC containers.

b Tested in both glass and PVC containers.

c Tested in polyolefin containers.
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 Drugs in Syringe Compatibility

 Ketorolac tromethamine

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Cyclizine lactate WEL 50 mg/mL RC 30 mg/mL White precipitate forms 2495 I

Diazepam ES 15 mg/3 mL SY 180 mg/6 mL Visually compatible for 4 hr at 24°C. Increase in absor-
bance occurs immediately, persists for 30 min, and 
dissipates by 1 hr

1703 ?

Haloperidol lactate SO 5 mg/1 mL SY 30 mg/1 mL White crystalline precipitate forms immediately 1786 I

Hydromorphone HCl KN 10 mg/1 mL SY 30 mg/1 mL Cloudiness forms immediately but clears with swirling 1785 ?

Hydromorphone HCl KN 1 mg/1 mLa SY 30 mg/1 mL Visually compatible for 24 hr at 25°C under fluores-
cent light

1785 C

Hydromorphone HCl KN 1a and 10 mg/1 mL SY 15 mg/1 mLa Visually compatible for 24 hr at 25°C under fluores-
cent light

1785 C

Hydroxyzine HCl SO 150 mg/3 mL SY 180 mg/6 mL Heavy white precipitate forms immediately, sepa-
rating into two layers over time

1703 I

Nalbuphine HCl DU 30 mg/3 mL SY 180 mg/6 mL Solid white precipitate forms immediately and settles 
to bottom

1703 I

Prochlorperazine 
edisylate

STS 15 mg/3 mL SY 180 mg/6 mL Heavy white precipitate forms immediately, sepa-
rating into two layers over time

1703 I

Promethazine HCl ES 75 mg/3 mL SY 180 mg/6 mL Heavy white precipitate forms immediately, sepa-
rating into two layers over time

1703 I

a Dilutions prepared with sterile water for injection.

 Y-Site Injection Compatibility (1:1 Mixture)

 Ketorolac tromethamine

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL WOC 15 mg/mL Physically compatible with less than 10% 
acetaminophen loss over 4 hr at room 
temperature

2841, 2844 C

Acetaminophen CAD 10 mg/mL HOS 30 mg/mL Physically compatible with no loss of 
either drug in 4 hr at 23°C

2901, 2902 C

Azithromycin PF 2 mg/mLb AB 15 mg/mLc Amber microcrystals found 2368 I

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa RC 15 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cisatracurium besylate ABV Manufacturer states incompatible 2868 I

Dexmedetomidine HCl AB 4 mcg/mLb AB 15 mg/mL Physically compatible for 4 hr at 23°C 2383 C

Fenoldopam mesylate AB 80 mcg/mLb AB 15 mg/mLb Trace haze forms immediately 2467 I

Fentanyl citrate JN 0.025 mg/mLa WY 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Hetastarch in lactated 
electrolyte

AB 6% AB 15 mg/mL Physically compatible for 4 hr at 23°C 2339 C

Hydromorphone HCl AST 0.5 mg/mLa WY 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Methadone HCl LI 1 mg/mLa WY 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C



ASHP INJECTABLE DRUG INFORMATION KETOROLAC TROMETHAMINE 937

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Morphine sulfate AST 1 mg/mLa WY 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Remifentanil HCl GW 0.025 and 0.25 mg/
mLb 

RC 15 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Injected via Y-site into an administration set running azithromycin.

Selected Revisions September 30, 2019. © Copyright, October  
1994. American Society of Health-System Pharmacists, Inc.

 

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Labetalol Hydrochloride
AHFS 24:24

Products
Labetalol hydrochloride is available in 20- and 40-mL multiple- 
dose vials and 4- and 8-mL vials and disposable syringes. Each 
mL of solution contains labetalol hydrochloride 5 mg, dextrose, 
anhydrous 45 mg, edetate disodium 0.1 mg, methylparaben 0.8 
mg, propylparaben 0.1 mg, and citric acid anhydrous and sodium 
hydroxide as necessary to adjust pH in water for injection.1(2/07) 

pH
From 3 to 4.5.17 

Administration
Labetalol hydrochloride is administered by slow direct intrave-
nous injection, over 2 minutes, or by continuous intravenous infu-
sion at an initial rate of 2 mg/min with subsequent adjustments  

based on blood pressure response. For continuous infusion, 
concentrations of 1 mg/mL or 2 mg/3 mL can be made by adding 
200 mg (40 mL) to 160 or 250 mL of compatible infusion solu-
tion. To facilitate the infusion of labetalol hydrochloride at an 
accurate rate of administration, a controlled-infusion device, 
such as a pump, may be used.1(2/07) 4 

Stability
Labetalol hydrochloride may be stored at room temperature 
or under refrigeration and should be protected from light and 
freezing. The solution is clear and colorless to slightly yellow.1(2/07) 

pH Effects
Labetalol hydrochloride has optimal stability at pH 3 to 4. Addi-
tion to an alkaline drug or solution has resulted in precipitate 
formation.757 1715 2062 

DOI: 10.37573/9781585286850.229

Compatibility Information
Solution Compatibility

Labetalol HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s injection TR SC 1.25 and 3.75 g Physically compatible and chemically stable for 72 hr at 4 and 25°C 757 C

Dextrose 5% in Ringer’s injection, 
lactated

TR SC 1.25 and 3.75 g Physically compatible and chemically stable for 72 hr at 4 and 25°C 757 C

Dextrose 2.5% in sodium chloride 
0.45%

TR SC 1.25 and 3.75 g Physically compatible and chemically stable for 72 hr at 4 and 25°C 757 C

Dextrose 5% in sodium chloride 
0.225%

TR SC 1.25 and 3.75 g Physically compatible and chemically stable for 72 hr at 4 and 25°C 757 C

Dextrose 5% in sodium chloride 
0.33%

TR SC 1.25 and 3.75 g Physically compatible and chemically stable for 72 hr at 4 and 25°C 757 C

Dextrose 5% in sodium chloride 0.9% TR SC 1.25 and 3.75 g Physically compatible and chemically stable for 72 hr at 4 and 25°C 757 C

Dextrose 5% TR SC 1.25 and 3.75 g Physically compatible and chemically stable for 72 hr at 4 and 25°C 757 C

Ringer’s injection TR SC 1.25 and 3.75 g Physically compatible and chemically stable for 72 hr at 4 and 25°C 757 C

Ringer’s injection, lactated TR SC 1.25 and 3.75 g Physically compatible and chemically stable for 72 hr at 4 and 25°C 757 C

Sodium chloride 0.9% Physically compatible and stable for 24 hr at room temperature or 
refrigerated

1(2/07) C

Additive Compatibility

Labetalol HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Sodium bicarbonate TR 5% SC 1.25, 2.5, 3.75 g White precipitate forms within 6 hr 
after mixing at 4 and 25°C

757 I
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Drugs in Syringe Compatibility

Labetalol HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Pantoprazole sodium a 4 mg/1 mL 5 mg/1 mL Whitish precipitate 2574 I

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Labetalol HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL HOS 5 mg/mL Physically compatible for 1 hr at 23°C 3533 C

Albumin human OCT 250 mg/mL HOS 5 mg/mL Measured turbidity increased 3533 I

Amikacin sulfate BR 5 mg/mLa SC 1 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Aminophylline ES 1 mg/mLa SC 1 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Amiodarone HCl WY 4.8 mg/mLa GL 5 mg/mL Visually compatible for 24 hr at 23°C 1877 C

Amiodarone HCl WY 6 mg/mLa BED 5 mg/mL Visually compatible for 24 hr at 22°C 2352 C

Ampicillin sodium WY 10 mg/mLb SC 1 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Bivalirudin TMC 5 mg/mLa FP 2 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Butorphanol tartrate BR 0.04 mg/mLa SC 1 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Calcium gluconate AMR 0.23 mEq/mLa SC 1 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Cangrelor tetrasodium TMC 1 mg/mLb 2b  and 5 mg/mL Gross white turbid precipitate forms immedi-
ately

3243 I

Cefazolin sodium LI 10 mg/mLa SC 1 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Cefepime HCl APP 40 mg/mLb HOS 5 mg/mL Slight haze and particulate matter forms imme-
diately

3533 I

Ceftaroline fosamil FOR 2.22 mg/mLa HOS 5 mg/mL Increase in measured haze and microparticu-
lates

2826 I

Ceftaroline fosamil FOR 2.22 mg/mLb e HOS 5 mg/mL Increase in measured haze 2826 I

Ceftazidime GL 10 mg/mLa SC 1 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Ceftolozane sulfate– 
tazobactam sodium

CUB 10 mg/mLg h HOS 2 mg/mLg Physically compatible for 2 hr 3262 C

Ceftriaxone sodium RC 20a b  and 100c  
mg/mL

GL 2.5c  and 5 mg/
mL

Fluffy white precipitate forms immediately 1964 I

Chloramphenicol sodium 
succinate

PD 10 mg/mLa SC 1 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Ciprofloxacin SZ 2 mg/mL HOS 5 mg/mL Physically compatible for 1 hr at 23°C 3533 C

Cisatracurium besylate AB 2 mg/mL HOS 5 mg/mL Physically compatible for 1 hr at 23°C 3533 C

Clindamycin phosphate UP 9 mg/mLa SC 1 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Clonidine HCl BI 18 mcg/mLb GSK 1 mg/mLa b Visually compatible 2642 C

Cloxacillin sodium SMX 100 mg/mL SZ 5 mg/mL Precipitates immediately 3245 I

Dexmedetomidine HCl AB 4 mcg/mLb AB 2 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 1 mg/mLa AH 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Dobutamine HCl LI 2.5 mg/mLa GL 1 mg/mLa Visually compatible. Little loss of either drug in 
4 hr at room temperature

1762 C

Dobutamine HCl LI 4 mg/mLa GL 5 mg/mL Visually compatible for 24 hr at 23°C 1877 C

Dobutamine HCl LI 4 mg/mLa AH 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Dopamine HCl IMS 1.6 mg/mLa SC 1 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Dopamine HCl ES 1.6 mg/mLa GL 1 mg/mLa Visually compatible. Little loss of either drug in 
4 hr at room temperature

1762 C

Dopamine HCl AB 3.2 mg/mLa AH 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Doripenem JJ 5 mg/mLa b HOS 2 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doripenem SHI 4.5 mg/mLb HOS 5 mg/mL Physically compatible for 1 hr at 23°C 3533 C

Enalaprilat MSD 0.05 mg/mLb GL 1 mg/mLa Physically compatible for 24 hr at room 
temperature under fluorescent light

1355 C

Epinephrine HCl AB 0.02 mg/mLa AH 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Epinephrinek AMP 0.128 mg/mLb HOS 5 mg/mL Physically compatible for 1 hr at 23°C 3533 C

Erythromycin lactobionate AB 5 mg/mLa SC 1 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Esmolol HCl DU 40 mg/mLa GL 5 mg/mL Visually compatible for 24 hr at 23°C 1877 C

Esomeprazole sodium ASZ 0.8 mg/mLb HOS 5 mg/mL Light pink solution forms immediately 3533 I

Famotidine MSD 0.2 mg/mLa SC 1 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Fenoldopam mesylate AB 80 mcg/mLb AB 2 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate JN 10 mcg/mLa SC 1 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Fentanyl citrate ES 0.05 mg/mL AH 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Furosemide ES 10 mg/mLd SC 1.6 mg/mLd White precipitate forms immediately 1715 I

Furosemide AMR 10 mg/mL AH 2 mg/mLa Precipitate forms immediately 2062 I

Gentamicin sulfate ES 0.8 mg/mLa SC 1 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Heparin sodium IX 40 units/mLa SC 1 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Heparin sodium OR 100 units/mLa GL 5 mg/mL Cloudiness with particles forms immediately 1877 I

Heparin sodium ES 100 units/mLa AH 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Hetastarch in lactated  
electrolyte

AB 6% GW 2 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydrocortisone sodium 
succinate

PF 1 mg/mLb HOS 5 mg/mL Measured turbidity increased 3533 I

Hydromorphone HCl KN 1 mg/mL AH 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Hydroxyethyl starch 130/0.4 
in sodium chloride 0.9%

FRK 6% SZ 1.25a , 2.5a , 5 
mg/mL

Visually compatible for 24 hr at room tempera-
ture

2770 C

Ibuprofen CMB 4 mg/mL HOS 5 mg/mL White cloudy solution forms upon mixing 3533 I

Insulin, regular LI 1 unit/mLa GL 5 mg/mL Visually compatible for 4 hr. White precipitate 
forms in 24 hr at 23°C

1877 ?

Isavuconazonium sulfate ASP 1.5 mg/mLg HOS 2 mg/mLg Physically compatible for 2 hr 3263 C

Levofloxacin SGT 5 mg/mL HOS 5 mg/mL Physically compatible for 1 hr at 23°C 3533 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Levothyroxine sodium PRP 0.4 mcg/mLb HOS 5 mg/mL Physically compatible for 1 hr at 23°C 3533 C

Lidocaine HCl AST 20 mg/mLa SC 1 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Linezolid PHU 2 mg/mL GW 5 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.5 mg/mLa AH 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Magnesium sulfate LY 10 mg/mLa SC 1 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Meperidine HCl AB 10 mg/mL GL 5 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Meropenem NVP 20 mg/mLb HOS 5 mg/mL Physically compatible for 1 hr at 23°C 3533 C

Meropenem 50 mg/mL SZ 5 mg/mL Physically compatible for 4 hr at room tempera-
ture

3538 C

Meropenem–vaborbactam TMC 8 mg/mLb i AKN 2 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Metronidazole SE 5 mg/mL SC 1 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Micafungin sodium ASP 1.5 mg/mLb AB 2 mg/mLb White cloudiness forms immediately 2683 I

Midazolam HCl RC 1 mg/mLa GL 5 mg/mL Visually compatible for 24 hr at 23°C 1877 C

Midazolam HCl RC 2 mg/mLa AH 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Milrinone lactate SW 0.2 mg/mLa AH 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Morphine sulfate WY 1 mg/mLa SC 1 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Morphine sulfate AB 1 mg/mL GL 5 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Morphine sulfate ES 0.5 mg/mLa GL 1 mg/mLa Visually compatible. Little loss of either drug in 
4 hr at room temperature

1762 C

Morphine sulfate SCN 2 mg/mLa AH 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Nafcillin sodium BR 10 mg/mLa SC 1 mg/mLa Cloudy precipitate forms immediately 1171 I

Nicardipine HCl WY 1 mg/mLa AH 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Nicardipine HCl DCC 0.1 mg/mLa GL 1 mg/mLa Visually compatible for 24 hr at room tempera-
ture

235 C

Nitroglycerin DU 0.2 mg/mLa GL 1 mg/mLa Visually compatible. No labetalol loss and 6% 
nitroglycerin loss in 4 hr at room temperature

1762 C

Nitroglycerin OM 0.2 mg/mLa GL 5 mg/mL Visually compatible for 24 hr at 23°C 1877 C

Nitroglycerin AB 0.4 mg/mLa AH 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Norepinephrine bitartrate STR 64 mcg/mLa GL 5 mg/mL Visually compatible for 24 hr at 23°C 1877 C

Norepinephrine bitartrate AB 0.128 mg/mLa AH 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Norepinephrine bitartrate HOS 0.128 mg/mLb HOS 5 mg/mL Physically compatible for 1 hr at 23°C 3533 C

Oxacillin sodium BR 10 mg/mLa SC 1 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Penicillin G potassium PF 50,000 units/mLa SC 1 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Plazomicin sulfate ACH 24 mg/mLg BRK 2 mg/mLg Physically compatible for 1 hr at 20 to 25°C 3432 C

Potassium chloride IX 0.4 mEq/mLa SC 1 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Potassium phosphates LY 0.44 mEq/mLa SC 1 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Propofol ZENj 10 mg/mL AH 5 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Ranitidine HCl GL 0.5 mg/mLa SC 1 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ranitidine HCl GL 0.6 mg/mLa GL 1 mg/mLa Visually compatible. Little ranitidine and 5% 
labetalol loss in 4 hr at room temperature

1762 C

Ranitidine HCl GL 1 mg/mLa AH 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Sodium acetate LY 0.4 mEq/mLa SC 1 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Sodium nitroprusside RC 0.2 mg/mLa GL 5 mg/mL Visually compatible for 24 hr at 23°C 1877 C

Tedizolid phosphate CUB 0.8 mg/mLb HOS 2 mg/mLb Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLa b e BED 5 mg/mLa b e Physically compatible for 2 hr 2830 C

Tobramycin sulfate LI 0.8 mg/mLa SC 1 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Trimethoprim–sulfamethox-
azole

BW 0.8 mg/mLa f SC 1 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Vancomycin HCl LE 5 mg/mLa SC 1 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Vecuronium bromide OR 1 mg/mL AH 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in sterile water for injection.

d Furosemide 0.5 mL injected in the Y-site port of a running infusion of labetalol hydrochloride in dextrose 5%.

e Tested in Ringer’s injection, lactated.

f Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

g Tested in both dextrose 5% and sodium chloride 0.9%.

h Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

i Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

j Test performed using the formulation WITH edetate disodium.

k Salt not specified.

Selected Revisions May 1, 2020. © Copyright, October 1986. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Lacosamide
AHFS 28:12.92

Products
Lacosamide is available as a 10-mg/mL solution in 20-mL 
single-use vials.3201 Each vial also contains sodium chloride, 
water for injection, and hydrochloric acid to adjust the pH.3201 
Solutions containing particulate matter or those in which discol-
oration has occurred should not be used.3201 Any unused portion 
should be discarded.3201 

pH
Lacosamide 10-mg/mL solution has an adjusted pH from 3.5  
to 5.3201 

Trade Name(s)
Vimpat

Administration
Lacosamide is administered intravenously as an infusion either 
undiluted or diluted in a compatible infusion solution over a 
period of 15 to 60 minutes.3201 (See Solution Compatibility.) 
The manufacturer states that a 30- to 60-minute infusion is 
preferred when a 15-minute administration is not required.3201 

Stability
Lacosamide is a clear, colorless solution.3201 Intact vials should 
be stored at controlled room temperature and protected from 
freezing.3201 

Lacosamide diluted for infusion in a compatible infusion solution 
should not be stored for more than 4 hours at room temperature.3201 

DOI: 10.37573/9781585286850.230

Compatibility Information
Solution Compatibility

Lacosamide

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% UCB Stable for 4 hr at room temperature 3201 C

Ringer’s injection, lactated UCB Stable for 4 hr at room temperature 3201 C

Sodium chloride 0.9% UCB Stable for 4 hr at room temperature 3201 C

© Copyright, June 2017. American Society of Health-System 
Pharmacists, Inc.
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Lefamulin Acetate
AHFS 8:12.28.26

Products
Lefamulin acetate is available as a concentrate for injection in 
single-dose vials containing 15 mL of the concentrate packaged 
with a 250-mL bag of 10 mM citrate-buffered sodium chloride 
0.9% (pH 5) diluent.3513 Each mL of the concentrate for injection 
contains 10 mg of lefamulin (as the acetate) in sodium chloride 
0.9%.3513 Each mL of the diluent contains sodium chloride 9 mg, 
trisodium citrate dihydrate 2 mg, and citric acid anhydrous 0.615 
mg in water for injection.3513 

To prepare the drug for intravenous infusion, the entire 
contents of the vial containing the concentrate for injection 
(i.e., 15 mL [150 mg of lefamulin]) should be transferred to the 
accompanying diluent bag.3513 

Equivalency
Lefamulin acetate 168 mg is equivalent to 150 mg of lefamulin.3513 

pH
The provided 10 mM citrate-buffered sodium chloride 0.9% 
diluent has a pH ranging from 4.5 to 5.5.3513 

Osmolality
The provided 10 mM citrate-buffered sodium chloride 0.9% 
diluent has an osmolality of 280 to 340 mOsm/kg.3513 

Sodium Content
The provided 10 mM citrate-buffered sodium chloride 0.9% 
diluent has a sodium content of 174 mEq/L.3513 

Trade Name(s)
Xenleta

Administration
Lefamulin acetate is administered intravenously by infusion 
over 60 minutes following dilution of the concentrate for injec-
tion.3513 

Stability
Both the concentrate for injection and the provided diluent are 
clear, colorless solutions.3513 Intact vials of lefamulin acetate 
should be stored at 2 to 8°C and should not be frozen.3513 The 
manufacturer states that the accompanying diluent bag should 
be stored at controlled room temperature;3513 however, such 
bags also may be stored at 2 to 25°C.3518 

Lefamulin acetate diluted in the accompanying citrate- 
buffered sodium chloride 0.9% diluent can be stored for up to 
24 hours at room temperature and up to 48 hours under refrig-
eration at 2 to 8°C.3513 

DOI: 10.37573/9781585286850.231
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Lenograstim
AHFS 20:16

Products
Lenograstim (rHuG-CSF) is available as a lyophilized powder 
in single-use vials containing 13.4 million international units 
(Granocyte-13) or 33.6 million international units (Grano-
cyte-34). In addition to lenograstim, each vial of the product 
contains mannitol 2.5%, arginine 1%, phenylalanine 1%, methi-
onine 0.1%, polysorbate 20 0.01%, and hydrochloric acid to 
adjust pH.38 

Lenograstim vials of either strength should be reconstituted 
with 1.05 mL of the accompanying water for injection diluent. 
Gently mix to effect dissolution, usually about 5 seconds. Do 
not shake the vials vigorously. Both the lenograstim vials and 
the diluent are overfilled by 5% to permit withdrawal of a full  
1 mL of the reconstituted product containing 13.4 or 33.6 
million international units.38 

Units
Each 13.4-million international unit vial contains 105 mcg of 
lenograstim. Each 33.6-million international unit vial contains 
263 mcg of lenograstim.38 

pH
The reconstituted solution has a pH buffered to 6.5.38 

Trade Name(s)
Granocyte-13, Granocyte-34

Administration
Lenograstim is administered by subcutaneous injection and 
intravenous infusion after dilution in sodium chloride 0.9% in 
glass or polyvinyl chloride (PVC) containers or dextrose 5% 

in glass containers. Granocyte-13 should not be diluted to a 
concentration lower than 0.26 million international units/mL (2 
mcg/mL); Granocyte-34 should not be diluted to a concentra-
tion lower than 0.32 million international units/mL (2.5 mcg/
mL). The dilution volume should not exceed 50 mL for each vial 
of Granocyte-13 and 100 mL for each vial of Granocyte-34.38 

Stability
Intact vials of lenograstim should be stored at 30°C or below 
and protected from freezing. When reconstituted as directed, 
lenograstim is stable for 24 hours under refrigeration. Diluted 
for administration to concentrations not less than 0.26 million 
international units/mL (Granocyte-13) or 0.32 million interna-
tional units/mL (Granocyte-34), lenograstim is stable for up to 
24 hours at 5 or 25°C.38 

At concentrations not less than 0.26 million international 
units/mL (Granocyte-13) or 0.32 million international units/mL 
(Granocyte-34), lenograstim is stable for up to 24 hours at 5 or 
25°C in sodium chloride 0.9% in both PVC and glass containers 
and in dextrose 5% in glass containers.38 

Ambulatory Pumps
The stability of lenograstim (Rhône-Poulenc Rorer) 33.6 million 
international units (263 mcg) and 67.2 million international units 
(526 mcg) each in 100 mL of sodium chloride 0.9% filled into 
Intermate elastomeric infusion devices (Baxter) was evaluated 
stored at 4°C for 14 days. No loss of lenograstim was found.2048 

Sorption
Lenograstim prepared in sodium chloride 0.9% is compatible 
with PVC containers and common administration sets.38 

DOI: 10.37573/9781585286850.232
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Letermovir
AHFS 8:18.92

Products
Letermovir is available as a 20-mg/mL concentrate for injec-
tion in single-dose (preservative-free) vials containing 240 mg 
(12 mL) or 480 mg (24 mL) of the drug, respectively, pack-
aged in 30-mL vials.3398 Each mL of concentrate for injection 
also contains hydroxypropyl-beta-cyclodextrin 150 mg, sodium 
chloride 3.1 mg, and sodium hydroxide in water for injection.3398  
The amount of sodium hydroxide used to adjust the pH may 
vary.3398 

Letermovir concentrate for injection must be diluted prior to 
administration.3398 The appropriate volume of the concentrate 
should be withdrawn from the vial and transferred to an infu-
sion bag containing 250 mL of sodium chloride 0.9% or dextrose 
5%.3398 The diluted solution for infusion should be gently mixed 
and should not be shaken.3398 

pH
The concentrate for injection has a pH adjusted to approxi-
mately 7.5.3398 

Trade Name(s)
Prevymis

Administration
The entire contents of the intravenous bag containing the diluted 
solution of letermovir for infusion should be administered as an 
intravenous infusion at a constant rate over 1 hour through a 
peripheral catheter or central venous line.3398 The drug should 
not be administered by intravenous bolus injection.3398 

Stability
Letermovir concentrate for injection is a clear, colorless solu-
tion that forms a clear solution ranging from colorless to yellow 

upon dilution; variations in color within this range do not affect 
product quality.3398 Intact vials should be stored at controlled 
room temperature in the original carton to protect from light.3398 

Letermovir concentrate for injection should be visually 
inspected for particulate matter and discoloration in the vial 
and again once the solution has been diluted in the intrave-
nous infusion bag; if visible particulates are present or if discol-
oration occurs, the solution should not be used and should be 
discarded.3398 Vials are for single use only; any unused portion 
should be discarded.3398 

Sorption
Letermovir is noted to be compatible with polyvinyl chloride 
(PVC), ethylene vinyl acetate (EVA), and polyolefin (polypro-
pylene and polyethylene) intravenous infusion bags, as well 
as PVC, polyethylene, polybutadiene, silicone rubber, styrene- 
butadiene copolymer, styrene-butadiene-styrene copolymer, 
and polystyrene infusion sets.3398 Only intravenous infusion bags 
and infusion sets made of these materials are recommended for 
use with letermovir.3398 

Letermovir also is compatible with radiopaque polyure-
thane catheters; however, the drug is not recommended for use 
with polyurethane-containing intravenous administration set 
tubing.3398 

Plasticizer Leaching
Letermovir is compatible with materials containing plasticizers 
such as diethylhexyl phthalate (DEHP), trioctyl trimellitate 
(TOTM), and benzyl butyl phthalate.3398 

DOI: 10.37573/9781585286850.233

Compatibility Information
Solution Compatibility

Letermovir

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% a ME 0.92 and 1.75 g Complete administration within 24 hr if stored at room 
temperature or 48 hr if stored at 2 to 8°C

3398 C

Sodium chloride 0.9% a ME 0.92 and 1.75 g Complete administration within 24 hr if stored at room 
temperature or 48 hr if stored at 2 to 8°C

3398 C

a Tested in PVC, EVA, and polyolefin (polypropylene and polyethylene) containers.
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Y-Site Injection Compatibility (1:1 Mixture)

Letermovir

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amiodarone HCl ME Physically incompatible 3398 I

Amphotericin B lipid complex a ME a Physically compatible 3398 C

Amphotericin B liposomal ME Physically incompatible 3398 I

Ampicillin sodium b ME b Physically compatible 3398 C

Ampicillin sodium–sulbactam sodium b ME b Physically compatible 3398 C

Anidulafungin a ME a Physically compatible 3398 C

Aztreonam ME Physically incompatible 3398 I

Cefazolin sodium a ME a Physically compatible 3398 C

Cefepime HCl ME Physically incompatible 3398 I

Ceftriaxone sodium a ME a Physically compatible 3398 C

Ciprofloxacin ME Physically incompatible 3398 I

Cyclosporine ME Physically incompatible 3398 I

Daptomycin b ME b Physically compatible 3398 C

Diltiazem HCl ME Physically incompatible 3398 I

Doripenem a ME a Physically compatible 3398 C

Famotidine a ME a Physically compatible 3398 C

Fentanyl citrate b ME b Physically compatible 3398 C

Filgrastim ME Physically incompatible 3398 I

Fluconazole b ME b Physically compatible 3398 C

Folic acid a ME a Physically compatible 3398 C

Furosemide b ME b Physically compatible 3398 C

Ganciclovir sodium a ME a Physically compatible 3398 C

Gentamicin sulfate ME Physically incompatible 3398 I

Hydrocortisone sodium succinate a ME a Physically compatible 3398 C

Insulin, regular b ME b Physically compatible 3398 C

Levofloxacin ME Physically incompatible 3398 I

Linezolid ME Physically incompatible 3398 I

Lorazepam ME Physically incompatible 3398 I

Magnesium sulfate b ME b Physically compatible 3398 C

Midazolam HCl ME Physically incompatible 3398 I

Morphine sulfate a ME a Physically compatible 3398 C

Mycophenolate mofetil HCl ME Physically incompatible 3398 I

Norepinephrine bitartrate a ME a Physically compatible 3398 C

Pantoprazole sodium c a ME a Physically compatible 3398 C

Potassium chloride a ME a Physically compatible 3398 C
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Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Potassium phosphates a ME a Physically compatible 3398 C

Tacrolimus a ME a Physically compatible 3398 C

Tigecycline a ME a Physically compatible 3398 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Presence or absence of edetate disodium not specified.

© Copyright, June 2018. American Society of Health-System 
Pharmacists, Inc.
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Leucovorin Calcium
AHFS 92:12

Products
Leucovorin calcium is available in lyophilized form in vials 
containing leucovorin 50, 100, 200, 350, and 500 mg as the 
calcium salt with sodium chloride and sodium hydroxide or 
hydrochloric acid to adjust the pH. Reconstitute the vials with 
bacteriostatic water for injection containing benzyl alcohol  
or sterile water for injection with the volumes indicated in  
Table 1.1(1/04) 4 

Table 1. Recommended reconstitution of leucovorin 

calcium1(1/04) 4 

Vial Size (mg) Volume of Diluent (mL) Concentration (mg/mL)

 50  5 10

100 10 10

200 20 10

350 17.5 20

500 50 10

Leucovorin calcium is also available at a concentration of 
10 mg/mL containing no preservative in vials of 10, 25, and 
30 mL.4 

pH
From 6.5 to 8.5.17 

Administration
Leucovorin calcium is administered by intramuscular or intra-
venous injection or infusion at a rate not exceeding 160 mg/
min. When doses greater than 10 mg/m2 are required, diluents 
containing benzyl alcohol should not be used for reconstitu-
tion.1(1/04) 4 

Stability
Leucovorin calcium injection should be stored at room tempera-
ture and protected from light.1(1/04) 4 

The reconstituted solution of leucovorin calcium is stated 
to be stable for 7 days. When reconstituted with diluents that 
contain no preservatives, immediate use is recommended.1(1/04) 

pH Effects
Leucovorin calcium solutions exhibit good stability at pH 6.5 to 
10. The pH of maximum stability was determined to be 7.1 to 
7.4. Below pH 6, increased decomposition occurs.1276 

Central Venous Catheter
Leucovorin calcium (Gensia) 2 mg/mL in dextrose 5% was found 
to be compatible with the ARROWg+ard Blue Plus (Arrow Inter-
national) chlorhexidine-bearing triple-lumen central catheter. 
Essentially complete delivery of the drug was found with little 
or no drug loss occurring. Furthermore, chlorhexidine delivered 
from the catheter remained at trace amounts with no substantial 
increase due to the delivery of the drug through the catheter.2335 

DOI: 10.37573/9781585286850.234

Compatibility Information
Solution Compatibility

Leucovorin calcium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 10% in sodium 
chloride 0.9%

LE 50 mg Under 10% loss in 24 hr at room temperature in dark 488 C

Dextrose 5% TRa LE 910 mg Under 10% loss in 24 hr at room temperature 519 C

Dextrose 5% a LE 0.1, 0.5, 1, 1.5 g Little loss in 4 days at 4 and 23°C in dark 1596 C

Dextrose 5% MGb 910 mg Under 10% loss in 24 hr at room temperature in light 1658 C

Dextrose 10% LE 50 mg Under 10% loss in 24 hr at room temperature in dark 488 C

Ringer’s injection LE 50 mg Under 10% loss in 24 hr at room temperature in dark 488 C

Ringer’s injection, 
lactated

LE 50 mg Under 10% loss in 24 hr at room temperature in dark 488 C

Sodium chloride 0.9% a LE 1 and 1.5 g Little loss in 4 days at 4 and 23°C in dark 1596 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% c LE 0.5 g Little loss in 4 days at 4 and 23°C in dark 1596 C

Sodium chloride 0.9% c LE 0.1 g 9% loss in 4 days at 4 and 23°C in dark 1596 C

Sodium chloride 0.9% d LE 0.1 and 0.5 g Variable losses, up to 24%, in 4 days at 4 and 23°C in dark 1596 I

Sodium chloride 0.9% b LE 1 g Stable for 7 days at 4 and 25°C in dark 1669 C

a Tested in both glass and PVC containers.

b Tested in both glass and polyolefin containers.

c Tested in glass containers.

d Tested in PVC containers.

Additive Compatibility

Leucovorin calcium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Cisplatin 200 mg 140 mg NS Both drugs stable for 15 days at room 
temperature protected from light

1379 C

Cisplatin with  
floxuridine

200 mg  
700 mg

140 mg NS All drugs stable for 7 days at room 
temperature

1379 C

Floxuridine QU 1 g QU 30 mg NS Physically compatible. Stable for 48 hr 
at 4 and 20°C. No floxuridine and 10% 
leucovorin loss in 48 hr at 40°C

1317 C

Floxuridine QU 2 g QU 240 mg NS Physically compatible. Stable for 48 hr 
at 4 and 20°C. No floxuridine and 7% 
leucovorin loss in 48 hr at 40°C

1317 C

Floxuridine QU 4 g QU 960 mg NS Physically compatible. Stable for 48 hr at 
4, 20, and 40°C

1317 C

Floxuridine 10 g 200 mg NS Both drugs stable for 15 days at room 
temperature protected from light

1387 C

Floxuridine with 
cisplatin

700 mg  
200 mg

140 mg NS All drugs stable for 7 days at room 
temperature

1379 C

Fluorouracil AD 16.7 to 46.2 g LE 1.5 to 13.3 g a Subvisible particulates form in all combi-
nations in variable periods from 1 to 4 
days at 4, 23, and 32°C

1816 I

a Tested with both drugs undiluted and diluted by 25% with dextrose 5%.

Drugs in Syringe Compatibility

Leucovorin calcium

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Bleomycin sulfate 1.5 units/0.5 mL 5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Cisplatin 0.5 mg/0.5 mL 5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Cyclophosphamide 10 mg/0.5 mL 5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Doxorubicin HCl 1 mg/0.5 mL 5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Solution Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Droperidol 1.25 mg/0.5 mL 5 mg/0.5 mL Precipitates immediately 980 I

Fluorouracil 25 mg/0.5 mL 5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Furosemide 5 mg/0.5 mL 5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Heparin sodium 500 units/0.5 mL 5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Methotrexate sodium 12.5 mg/0.5 mL 5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Metoclopramide HCl 2.5 mg/0.5 mL 5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Mitomycin 0.25 mg/0.5 mL 5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Vinblastine sulfate 0.5 mg/0.5 mL 5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Vincristine sulfate 0.5 mg/0.5 mL 5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Y-Site Injection Compatibility (1:1 Mixture)

Leucovorin calcium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amifostine USB 10 mg/mLa LE 2 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Anidulafungin VIC 0.5 mg/mLa BED 2 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Aztreonam SQ 40 mg/mLa LE 2 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bleomycin sulfate 3 units/mL 10 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Cisplatin 1 mg/mL 10 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Cladribine ORT 0.015b  and  
0.5c  mg/mL

IMM 2 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Cyclophosphamide 20 mg/mL 10 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Docetaxel RPR 0.9 mg/mLa ES 2 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Doxorubicin HCl 2 mg/mL 10 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa IMM 2 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Droperidol 2.5 mg/mL 10 mg/mL Drugs injected sequentially in Y-site with no 
flush. Precipitates immediately

980 I

Etoposide phosphate BR 5 mg/mLa IMM 2 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Filgrastim AMG 30 mcg/mLa LE 2 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fluconazole RR 2 mg/mL LE 10 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Fluorouracil 50 mg/mL 10 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Foscarnet sodium AST 24 mg/mL QU 10 mg/mL Cloudy yellow solution 1335 I

Furosemide 10 mg/mL 10 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Gemcitabine HCl LI 10 mg/mLb IMM 2 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa IMM 2 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Heparin sodium 1000 units/mL 10 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Linezolid PHU 2 mg/mL GNS 2 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Methotrexate sodium 25 mg/mL 10 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Methotrexate sodium 30 mg/mL LE 10 mg/mL Visually compatible for 4 hr at room 
temperature

1788 C

Metoclopramide HCl 5 mg/mL 10 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Mitomycin 0.5 mg/mL 10 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Oxaliplatin SS 0.5 mg/mLa BED 2 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Pemetrexed disodium LI 20 mg/mLb SIC 2 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Piperacillin sodium–
tazobactam sodium

LEf 40 mg/mLa g LE 2 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Sodium bicarbonate 1.4% LE 10 mg/mL Yellow precipitate forms in 0.5 hr at room 
temperature

1788 I

Tacrolimus FUJ 1 mg/mLb ES 10 mg/mLa Visually compatible for 24 hr at 25°C 1630 C

Teniposide BR 0.1 mg/mLa LE 2 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMd 1 mg/mLa LE 2 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226e IMM 2 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TPN #212 to #215e IMM 2 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Vinblastine sulfate 1 mg/mL 10 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Vincristine sulfate 1 mg/mL 10 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

d Lyophilized formulation tested.

e Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

f Test performed using the formulation WITHOUT edetate disodium.

g Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Additional Compatibility Information
Fluorouracil
Several articles reported the chemical stability and physical 
compatibility of fluorouracil with leucovorin calcium.505 980 1309 
1387 1817  However, more recent work found substantial amounts 
of subvisual particles in this drug combination over numerous 
concentrations when stored at 4, 23, and 32°C. Particulate 
formation sometimes clogged filters and disrupted multiple-day 

treatment. Particulate formation began in about 24 hours in 
most samples, and particles were found in all samples within 7 
days. Fluorouracil and leucovorin calcium in the same container 
can no longer be considered a compatible combination.1816 

Fluorouracil combined with leucovorin calcium for repeated 
administration using a Fresenius implanted port resulted in 
blockage of the pump catheter and necessitated surgical removal 
of the port. The blockage was caused by precipitation of calcium 
carbonate in the catheter.2504 

Selected Revisions December 13, 2018. © Copyright, October 
1982. American Society of Health-System Pharmacists, Inc.
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Levetiracetam
AHFS 28:12.92

Products
Levetiracetam is available as a 100-mg/mL concentrate for 
injection in 5-mL single-use vials.2833 The concentrate must be 
diluted prior to administration.2833 

Levetiracetam also is available as a single-use, ready-to-use solu-
tion for intravenous infusion containing 500 mg, 1 g, or 1.5 g leveti-
racetam in 100 mL of sodium chloride in dual-port plastic bags.2834 

Both the concentrate and the ready-to-use formulations 
contain water for injection and sodium chloride as well as glacial 
acetic acid and sodium acetate trihydrate to adjust the pH.2833 2834 

pH
Approximately 5.5.2833 2834 

Osmolality
Levetiracetam 100-mg/mL concentrate for injection has an 
osmolality of approximately 950 mOsm/kg.2835 Following dilu-
tion of 500 mg of the concentrate in 100 mL of sodium chlo-
ride 0.9%, the solution has an osmolality of approximately 430 
mOsm/kg.2835 

Sodium Content
Ready-to-use solutions of levetiracetam 500 mg, 1 g, and 1.5 g in 
100 mL of sodium chloride injection contain 820, 750, and 540 
mg of sodium, respectively.2834 

Trade Name(s)
Keppra

Administration
Levetiracetam concentrate for injection is administered by 
intravenous infusion over 15 minutes after dilution in 100 mL of 

a compatible diluent.2833 If a smaller infusion volume is required 
(e.g., for pediatric patients or fluid-restricted patients), the final 
concentration of the diluted solution should not exceed 15 mg/
mL.2833 

Single-use, ready-to-use solutions of levetiracetam should 
not be further diluted prior to intravenous infusion.2834 The 
ready-to-use solution is administered by intravenous infusion 
over 15 minutes.2834 

Stability
Levetiracetam concentrate and diluted solutions should be 
clear and colorless.2833 2834 Intact vials of levetiracetam concen-
trate and ready-to-use bags of levetiracetam in solution in their 
unopened aluminum overwrap should be stored at controlled 
room temperature.2833 2834 Discolored products or products 
containing particulate matter should not be used.2833 2834 Ready-
to-use levetiracetam infusion bags should be used promptly once 
the aluminum overwrap has been removed.2834 

The unused contents of an opened vial or a partially used 
infusion bag should be discarded.2833 2834 Storage of levetirac-
etam diluted for infusion should not exceed 4 hours at 15 to 
30°C.2835 

Syringes
Levetiracetam (Hospira) was diluted to a concentration of 
40 mg/mL in sodium chloride 0.9% and packaged as 25 mL 
in 30-mL polypropylene syringes (Becton Dickinson).3114 The 
syringes were stored for 14 days at 2 to 8°C.3114 Neither changes 
in color or clarity nor appreciable changes in pH from baseline 
values occurred.3114 Samples exhibited a loss of less than 6% of 
levetiracetam concentration at 14 days.3114 

DOI: 10.37573/9781585286850.235

Compatibility Information
Solution Compatibility

Levetiracetam

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% a UCB Stable for 4 hr at 15 to 30°C 2833 C

Ringer’s injection lactated a UCB Stable for 4 hr at 15 to 30°C 2833 C

Sodium chloride 0.9% a UCB Stable for 4 hr at 15 to 30°C 2833 C

Sodium chloride 0.9% BAa HOS 40 g Physically compatible. Less than 6% loss in 14 days at 
2 to 8°C

3114 C

Sodium chloride 0.9% BAb HOS 40 g Physically compatible. Less than 6% loss in 14 days at 
2 to 8°C

3114 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

TNA #279c BRNd SZ 0.4 and 4.8 g Visually compatible for 7 days at 4°C protected from 
light

3455 C

TNA #279c BRNd SZ 0.4 and 4.8 g Visually compatible for 7 days at 23°C 3455 C

TNA #279c BRNd SZ 1.6 g Visually compatible for 7 days at 4°C protected from 
light and physically compatible for 7 days at 23°C

3455 C

TNA #279c BRNd SZ 0.4, 1.6, and 4.8 g Yellowish discoloration forms after 4 days at 37°C 3455 ?

TNA #280c BRNd SZ 0.4 and 4.8 g Visually compatible for 7 days at 4°C protected from 
light

3455 C

TNA #280c BRNd SZ 0.4 and 4.8 g Visually compatible for 7 days at 23°C 3455 C

TNA #280c BRNd SZ 1.6 g Visually compatible for 7 days at 4°C protected from 
light and physically compatible for 7 days at 23°C

3455 C

TNA #280c BRNd SZ 0.4, 1.6, and 4.8 g Yellowish discoloration forms after 4 days at 37°C 3455 ?

a Tested in PVC containers.

b Tested in polyolefin containers.

c Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture.

d Tested in glass containers.

Additive Compatibility

Levetiracetam

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Diazepam UCB D5W, LR, NSa Stable for 4 hr at 15 to 30°C 2833 C

Lorazepam UCB D5W, LR, NSa Stable for 4 hr at 15 to 30°C 2833 C

Valproate sodium UCB D5W, LR, NSa Stable for 4 hr at 15 to 30°C 2833 C

a Tested in PVC containers.

Selected Revisions September 30, 2019. © Copyright, May 2013. 
American Society of Health-System Pharmacists, Inc.

Solution Compatibility (Cont.)
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Levocarnitine
AHFS 92:92

Products
Levocarnitine is available as a 200-mg/mL solution in single-use 
(preservative-free) 5-mL vials containing 1 g of levocarnitine 
with hydrochloric acid or sodium hydroxide to adjust the pH in 
water for injection.3217 3218 

pH
The pH of the undiluted solution ranges from 6 to 6.5.3217 3218 

Trade Name(s)
Carnitor

Administration
Levocarnitine is administered intravenously as a slow bolus 
injection over 2 to 3 minutes or by infusion.3217 3218 

Stability
Intact vials should be stored at controlled room temperature.3217 3218   
One manufacturer states that vials of the drug should be kept in 
the carton to protect from light until time of use and that vials 
should not be frozen.3218 

Solutions should be visually inspected for particulate matter 
and discoloration prior to administration.3217 3218  Any unused 
portion should be discarded.3217 3218 

DOI: 10.37573/9781585286850.236

Compatibility Information
Solution Compatibility

Levocarnitine

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Ringer’s injection, lactated a SIG 0.5 to 8.06 g Compatible and stable for up to 24 hr at 25°C 3217, 3239 C

Sodium chloride 0.9% a SIG 0.5 to 8.06 g Compatible and stable for up to 24 hr at 25°C 3217, 3239 C

a Tested in PVC containers.

Y-Site Injection Compatibility (1:1 Mixture)

Levocarnitine

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cloxacillin sodium SMX 100 mg/mL SIG 200 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Meropenem 50 mg/mL SIG 200 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Selected Revisions May 1, 2020. © Copyright, June 2017.  
American Society of Health-System Pharmacists, Inc.
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Levofloxacin
AHFS 8:12.18

Products
Levofloxacin is available as a 25-mg/mL preservative-free 
concentrate for injection in 20-mL (500-mg) and 30-mL (750-
mg) single-use vials.2895  This concentrate must be diluted to a 
5-mg/mL solution before administration.2895  Adding 250 mg (10 
mL) to 40 mL of diluent, 500 mg (20 mL) to 80 mL of diluent, or 
750 mg (30 mL) to 120 mL of diluent will result in a concentra-
tion of 5 mg/mL.2895 

The drug is also available as premixed infusion solutions of 5 
mg/mL in dextrose 5% in 50-mL (250-mg), 100-mL (500-mg), 
and 150-mL (750-mg) flexible plastic bags.2895  The premixed 
infusion solutions in plastic bags are ready to use and require 
no further dilution.2895  Sodium hydroxide and hydrochloric acid 
may have been added to adjust the pH.2895 

pH
From 3.8 to 5.8.2895 

The pH of a 5-mg/mL solution in dextrose 5% or sodium 
chloride 0.9% is about 4.6 to 4.7.2895  A 5-mg/mL solution had 
a pH of 4.9 in dextrose 5% in Ringer’s injection, lactated, a pH 
of 5 in Plasma-Lyte 56/dextrose 5%, and a pH of 5.5 in sodium 
lactate 1⁄6 M.2895 

Tonicity
The premixed infusion solutions are nearly isotonic.2895 

Trade Name(s)
Levaquin

Administration
The 25-mg/mL levofloxacin concentrate must be diluted to 5 
mg/mL prior to administration.2895  Levofloxacin is administered 
only at a concentration of 5 mg/mL by slow intravenous infu-
sion over at least 60 minutes.2895  Doses of 750 mg should be 
administered over 90 minutes.2895  No other route is recom-
mended.2895  Rapid infusion or bolus administration must not be 
used because of the potential for hypotension.2895 

Stability
Intact vials should be stored at controlled room temperature 
and protected from light.2895  The premixed infusion solutions 

should be stored at or below 25°C and protected from light, 
freezing, and excessive heat.2895  A brief exposure to tempera-
tures up to 40°C does not adversely affect the premixed 
product.2895  The injection and infusion admixtures are clear and 
yellow to greenish yellow in appearance.2895  This color also does 
not adversely affect the product.1986 2895  Discard any remaining 
unused portion of the injection because no preservatives are 
present.2895 

Levofloxacin diluted in a compatible diluent to 5 mg/mL is 
stated to be stable for 72 hours stored at or below 25°C and for 
14 days stored at 5°C.2895 

Levofloxacin may form stable coordination compounds with 
metal ions.2895  The chelation potential is greatest with Al3+ and 
declines from Cu2+ to Zn2+ to Mg2+ to Ca2+.2895 

pH Effects
Levofloxacin has a solubility of 100 mg/mL at pH values ranging 
from 0.6 to 5.8.2895  The solubility increases as pH increases up to 
6.7, with a maximum solubility of 272 mg/mL.2895  Above pH 6.7, 
solubility decreases to a minimum of 50 mg/mL at pH 6.9.2895 

Freezing Solutions
Levofloxacin 5 mg/mL diluted in a compatible diluent in glass 
bottles or plastic infusion containers is stable for 6 months 
frozen at −20°C.2895  Frozen solutions should be thawed at room 
temperature or in the refrigerator.2895  Accelerated thawing using 
microwaves or hot water immersion is not recommended.2895  
Thawed solutions should not be refrozen.2895 

Light Effects
Levofloxacin undergoes slow degradation when exposed to 
ultraviolet light.2399  Losses have been reported upon long-term 
light exposure.2636 

Central Venous Catheter
Levofloxacin (McNeil) 1 mg/mL in dextrose 5% was found to 
be compatible with the ARROWg+ard Blue Plus (Arrow Inter-
national) chlorhexidine-bearing triple-lumen central catheter. 
Essentially complete delivery of the drug was found with little 
or no drug loss occurring. Furthermore, chlorhexidine delivered 
from the catheter remained at trace amounts with no substantial 
increase due to the delivery of the drug through the catheter.2335 

DOI: 10.37573/9781585286850.237
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Compatibility Information
Solution Compatibility

Levofloxacin

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s 
injection, lactated

BAa OMJ 0.5 and 5 g Physically compatible. No loss in 3 days at 25°C, 14 days at 5°C, 
26 weeks at −20°C, in dark

1986 C

Dextrose 5% in sodium 
chloride 0.9%

BAa OMJ 0.5 and 5 g Physically compatible. No loss in 3 days at 25°C, 14 days at 5°C, 
26 weeks at −20°C, in dark

1986 C

Dextrose 5% BAa OMJ 0.5 and 5 g Physically compatible. No loss in 3 days at 25°C, 14 days at 5°C, 
26 weeks at −20°C, in dark

1986 C

Dextrose 5% BRN HOS 2.5 g Visually compatible for 6 hr at 22°C 2894 C

Plasma-Lyte 56 in 
dextrose 5%

BAa OMJ 0.5 and 5 g Physically compatible. No loss in 3 days at 25°C, 14 days at 5°C, 
26 weeks at −20°C, in dark

1986 C

Sodium chloride 0.9% BAa OMJ 0.5 and 5 g Physically compatible. No loss in 3 days at 25°C, 14 days at 5°C, 
26 weeks at −20°C, in dark

1986 C

Sodium chloride 0.9% BRN HOS 2.5 g Visually compatible for 6 hr at 22°C 2894 C

Sodium lactate 1⁄6 M BAa OMJ 0.5 and 5 g Physically compatible. <4% loss in 3 days at 25°C, 14 days at 
5°C, 26 weeks at −20°C, in dark

1986 C

a Tested in PVC containers.

Additive Compatibility

Levofloxacin

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Linezolid PHU 2 g OMN 5 g a Physically compatible. Little drug loss in 7 days 
at 4 and 23°C in dark

2334 C

Mannitol BA 20% OMJ 0.5 g Precipitate forms within a few hours 1986 I

Mannitol BA 20% OMJ 5 g Precipitate forms within 13 weeks at −20°C 1986 I

Mannitol BA 20% OMJ 5 g Physically compatible. <4% loss in 3 days at 
25°C, 14 days at 5°C, in dark

1986 C

Micafungin sodium ASP 0.5 g HOS 2.5 g NS Hazy precipitate forms immediately 2894 I

Sodium bicarbonate BAb 5% OMJ 0.5 g Physically compatible. No loss in 3 days at 25°C, 
14 days at 5°C, in dark

1986 C

Sodium bicarbonate BAb 5% OMJ 0.5 g Precipitate forms within 13 weeks at −20°C 1986 I

Sodium bicarbonate BAb 5% OMJ 5 g Physically compatible. No loss in 3 days at 25°C, 
14 days at 5°C, 26 weeks at −20°C, in dark

1986 C

a Admixed in the linezolid infusion container.

b Tested in PVC containers.

Y-Site Injection Compatibility (1:1 Mixture)

Levofloxacin

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 50 mg/mL OMN 5 mg/mLa Cloudy precipitate forms 2233 I

Alprostadil UP 0.5 mg/mL OMN 5 mg/mLa Precipitate forms 2233 I
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amikacin sulfate BED 50 mg/mL OMN 5 mg/mLa Visually compatible for 4 hr at 24°C 2233 C

Aminophylline AMR 25 mg/mL OMN 5 mg/mLa Visually compatible for 4 hr at 24°C 2233 C

Ampicillin sodium MAR 50 mg/mL OMN 5 mg/mLa Visually compatible for 4 hr at 24°C 2233 C

Anidulafungin VIC 0.5 mg/mLa OMN 5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Azithromycin PF 2 mg/mLb ORT 5 mg/mLe White and amber microcrystals found 2368 I

Bivalirudin TMC 5 mg/mLa ORT 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Caffeine citrate 5 mg/mL OMN 5 mg/mLa Visually compatible for 4 hr at 24°C 2233 C

Cangrelor tetrasodium TMC 1 mg/mLb 5 mg/mLb Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.7 mg/mLb JN 5 mg/mLb Physically compatible for 4 hr at room 
temperature

2758 C

Caspofungin acetate ME 0.5 mg/mLb HOS 5 mg/mLa Physically compatible over 60 min 2766 C

Cefotaxime sodium HO 200 mg/mL OMN 5 mg/mLa Visually compatible for 4 hr at 24°C 2233 C

Ceftaroline fosamil FOR 2.22 mg/mLa b c OMN 5 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime–avibactam 
sodium

ALL 20 mg/mLk l Physically compatible for up to 4 hr at room 
temperature

3004 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLg i CLA 5 mg/mLg Physically compatible for 2 hr 3262 C

Clindamycin phosphate UP 150 mg/mL OMN 5 mg/mLa Visually compatible for 4 hr at 24°C 2233 C

Cloxacillin sodium SMX 100 mg/mL HOS 5 mg/mL Physically compatible for up to 4 hr at room 
temperature

3245 C

Daptomycin CUBh 14.3 mg/mLb f OMN 7.1 mg/mLb f Physically compatible with no loss of either 
drug in 2 hr at 25°C

2553 C

Dexamethasone 
sodium phosphate

ES 4 mg/mL OMN 5 mg/mLa Visually compatible for 4 hr at 24°C 2233 C

Dexmedetomidine HCl AB 4 mcg/mLb ORT 5 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Dobutamine HCl AB 12.5 mg/mL OMN 5 mg/mLa Visually compatible for 4 hr at 24°C 2233 C

Dopamine HCl AMR 80 mg/mL OMN 5 mg/mLa Visually compatible for 4 hr at 24°C 2233 C

Doripenem JJ 5 mg/mLa b OMN 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Epinephrine HCl AB 1 mg/mL OMN 5 mg/mLa Visually compatible for 4 hr at 24°C 2233 C

Eravacycline dihydro-
chloride

TET 0.6 mg/mLb AUR 5 mg/mLb Physically compatible for 2 hr at room 
temperature

3532 C

Esmolol HCl MYL 10 mg/mL SGT 5 mg/mL Physically compatible for 1 hr at 23°C 3533 C

Fenoldopam mesylate AB 80 mcg/mLb OMN 5 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate AB 0.05 mg/mL OMN 5 mg/mLa Visually compatible for 4 hr at 24°C 2233 C

Furosemide AST 10 mg/mL OMN 5 mg/mLa Cloudy precipitate forms 2233 I

Gentamicin sulfate ES 10 mg/mL OMN 5 mg/mLa Visually compatible for 4 hr at 24°C 2233 C

Heparin sodium ES 10 units/mL OMN 5 mg/mLa Cloudy precipitate forms 2233 I

Hetastarch in lactated 
electrolyte

AB 6% OMN 5 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Hydromorphone HCl HOS 2 mg/mL OMN 5 mg/mLa Physically compatible 2794 C

Hydroxyethyl starch 
130/0.4 in sodium chlo-
ride 0.9%

FRK 6% OMN 1, 2.5, 5 mg/
mLa 

Visually compatible for 24 hr at room 
temperature

2770 C

Indomethacin sodium 
trihydrate

ME 1 mg/mL OMN 5 mg/mLa Cloudy precipitate forms 2233 I

Insulin, regular LI 1 unit/mL OMN 5 mg/mLa Visually compatible for 4 hr at 24°C 2233 C

Insulin, regular LI 100 units/mL OMN 5 mg/mLa Cloudy precipitate forms 2233 I

Isavuconazonium 
sulfate

ASP 1.5 mg/mLg AUR 5 mg/mLg Physically compatible for 2 hr 3263 C

Isoproterenol HCl ES 0.2 mg/mL OMN 5 mg/mLa Visually compatible for 4 hr at 24°C 2233 C

Labetalol HCl HOS 5 mg/mL SGT 5 mg/mL Physically compatible for 1 hr at 23°C 3533 C

Letermovir ME Physically incompatible 3398 I

Lidocaine HCl AB 10 mg/mLd OMN 5 mg/mLa Visually compatible for 4 hr at 24°C 2233 C

Linezolid PHU 2 mg/mL ORT 5 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Lorazepam 2 mg/mL OMN 5 mg/mLa Visually compatible for 4 hr at 24°C 2233 C

Magnesium sulfate AMR 20 mg/mLb OMN 5 mg/mLa Physically compatible 2794 C

Meropenem– 
vaborbactam

TMC 8 mg/mLb j AUB 5 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380, 3382 C

Metoclopramide HCl ES 5 mg/mL OMN 5 mg/mLa Visually compatible for 4 hr at 24°C 2233 C

Metoprolol tartrate HOS 0.4 mg/mLb SGT 5 mg/mL Physically compatible for 1 hr at 23°C 3533 C

Morphine sulfate SW 4 mg/mL OMN 5 mg/mLa Visually compatible for 4 hr at 24°C 2233 C

Nitroglycerin AMR 5 mg/mL OMN 5 mg/mLa Cloudy precipitate forms 2233 I

Norepinephrine bitar-
trate

HOS 64 mcg/mLa SZ 5 mg/mL Physically compatible with no loss of either 
drug in 4 hr at room temperature

3510 C

Oxacillin sodium APC 167 mg/mL OMN 5 mg/mLa Visually compatible for 4 hr at 24°C 2233 C

Pancuronium bromide ES 1 mg/mL OMN 5 mg/mLa Visually compatible for 4 hr at 24°C 2233 C

Penicillin G sodium MAR 500,000 units/
mL

OMN 5 mg/mLa Visually compatible for 4 hr at 24°C 2233 C

Phenobarbital sodium ES 130 mg/mL OMN 5 mg/mLa Visually compatible for 4 hr at 24°C 2233 C

Phenylephrine HCl AMR 10 mg/mL OMN 5 mg/mLa Visually compatible for 4 hr at 24°C 2233 C

Plazomicin sulfate ACH 24 mg/mLg SGT 5 mg/mLg Measured turbidity increases immediately 3432, 3433 I

Posaconazole ME 18 mg/mL 40 mg/mLg Physically compatible 2911, 2912 C

Potassium chloride HOS 0.04 mEq/mLa OMN 5 mg/mLa Physically compatible 2794 C

Sodium bicarbonate AB 0.5 mEq/mL OMN 5 mg/mLa Visually compatible for 4 hr at 24°C 2233 C

Sodium nitroprusside ES 10 mg/mLb OMN 5 mg/mLa Fluffy precipitate forms 2233 I

Tedizolid phosphate CUB 0.8 mg/mLb AUR 5 mg/mLb Physically compatible for 2 hr 3244 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Telavancin HCl ASP 7.5 mg/mLa b c OMN 5 mg/mLa b c Discoloration and measured haze increase 2830 I

Vancomycin HCl LI 50 mg/mL OMN 5 mg/mLa Visually compatible for 4 hr at 24°C 2233 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in Ringer’s injection, lactated.

d Preservative free.

e Injected via Y-site into an administration set running azithromycin.

f Final concentration after mixing.

g Tested in both dextrose 5% and sodium chloride 0.9%.

h Test performed using the Cubicin formulation.

i Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

j Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

k Ceftazidime component. Ceftazidime in a 4:1 fixed-ratio concentration with avibactam.

l Tested in dextrose 5%, sodium chloride 0.9%, and Ringer’s injection, lactated.

Selected Revisions May 1, 2020. © Copyright, October 1998. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Levoleucovorin Calcium
AHFS 92:12

Products
Levoleucovorin calcium is available as a lyophilized powder in 
(preservative-free) single-use vials containing the equivalent 
of 50 or 175 mg of levoleucovorin.3196 3343 The 50-mg vial also 
contains mannitol 50 mg and sodium hydroxide and/or hydro-
chloric acid to adjust the pH.3196 The 50-mg vial should be recon-
stituted only with 5.3 mL of sodium chloride 0.9% to yield a 
levoleucovorin concentration of 10 mg/mL.3196 The 175-mg vial 
also contains mannitol 175 mg and sodium hydroxide and/or 
hydrochloric acid to adjust the pH.3343 The 175-mg vial should 
be reconstituted only with 17.7 mL of sodium chloride 0.9% to 
yield a levoleucovorin concentration of 10 mg/mL.3343 Reconsti-
tution with sodium chloride solutions containing a preservative 
(e.g., benzyl alcohol) has not been studied.3196 3343 The reconsti-
tuted solution may be immediately diluted in sodium chloride 
0.9% or dextrose 5% to a final levoleucovorin concentration of 
0.5 to 5 mg/mL.3196 3343 

Levoleucovorin calcium also is available as a solution in 
(preservative-free) single-use vials.3197 Each 17.5- or 25-mL 
vial contains 175 or 250 mg, respectively, of levoleucovorin as 
the calcium salt in sodium chloride 0.83%.3197 Each vial also 
contains sodium hydroxide to adjust the pH.3197 Levoleucovorin 
calcium injection solution may be further diluted with sodium 
chloride 0.9% or dextrose 5% to a final concentration of 0.5 
mg/mL.3197 

Equivalency
Levoleucovorin calcium pentahydrate 64 mg is equivalent to 
levoleucovorin 50 mg.3196 

Levoleucovorin calcium pentahydrate 222 mg is equivalent to 
levoleucovorin 175 mg.3343 

pH
Levoleucovorin calcium injection solution has an adjusted pH 
ranging from 6.5 to 8.5.3197 

Trade Name(s)
Fusilev

Administration
Levoleucovorin calcium is administered intravenously by infu-
sion or injection.3196 3197 3343 For certain indications, the manu-
facturer states that the drug should be administered by slow 
intravenous injection over at least 3 minutes.3196 Levoleucovorin 
calcium should not be administered at a rate faster than 160 
mg/min due to the calcium content.3196 3197 3343 

Levoleucovorin calcium should not be administered intrathe-
cally.3196 3197 3343 

Stability
Intact vials of levoleucovorin calcium lyophilized powder for 
injection should be stored at controlled room temperature.3196 
3343 Intact vials of levoleucovorin calcium injection solution 
should be stored at 2 to 8°C.3197 Both formulations should be 
stored in their cartons until use to protect from light.3196 3197 3343 

Reconstituted and/or diluted solutions of levoleucovorin 
prepared with 50- or 175-mg vials of the lyophilized powder 
for injection and sodium chloride 0.9% may be stored at room 
temperature for up to 12 or 24 hours (total), respectively.3196 3343 
Diluted solutions of levoleucovorin prepared with 50- or 175-mg 
vials of the lyophilized powder for injection and dextrose 5% 
may be stored at room temperature for up to 4 hours.3196 3343 

Diluted solutions of levoleucovorin prepared with the injec-
tion solution and sodium chloride 0.9% or dextrose 5% may be 
stored at room temperature for up to 4 hours.3197 

Reconstituted and/or diluted solutions of levoleucovorin 
should be visually inspected for particulate matter and discol-
oration prior to administration; if cloudiness or precipitate is 
observed, solutions should not be used.3196 3197 3343 

DOI: 10.37573/9781585286850.238

Compatibility Information
Solution Compatibility

Levoleucovorin calcium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% SP, ACT 0.5 to 5 g Stable for up to 4 hr at room temperature 3196, 3343 C

Dextrose 5% SZ 0.5 g Stable for up to 4 hr at room temperature 3197 C

Sodium chloride 0.9% SP 0.5 to 5 g Stable for up to 12 hr at room temperature 3196 C

Sodium chloride 0.9% ACTa 0.5 to 5 g Stable for up to 24 hr at room temperature 3343 C

Sodium chloride 0.9% SZ 0.5 g Stable for up to 4 hr at room temperature 3197 C

a Lyophilized formulation (175-mg) tested.
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Additive Compatibility

Levoleucovorin calcium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Fluorouracil AD 16.7 to 46.2 g CY 1.5 to 13.3 g a Subvisible particulates form in all combinations in 
variable periods from 1 to 4 days at 4, 23, and 32°C

1816 I

a Tested both drugs undiluted and diluted by 25% with dextrose 5%.

Y-Site Injection Compatibility (1:1 Mixture)

Levoleucovorin calcium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Granisetron HCl SKB 0.05 mg/mLa LE 2 mg/mLa Physically compatible with no change in measured turbidity or 
increase in particle content in 4 hr at 23°C

2000 C

a Tested in dextrose 5%.

Selected Revisions September 30, 2019. © Copyright, June 2017. 
American Society of Health-System Pharmacists, Inc.
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Levothyroxine Sodium
AHFS 68:36.04

Products
Levothyroxine sodium is available in 100-, 200-, and 500-mcg 
vials.2883 Also present in the vials are dibasic sodium phosphate 
heptahydrate, mannitol, and sodium hydroxide.2883 Reconsti-
tute vials by adding 5 mL of sodium chloride 0.9%, resulting in 
solutions containing 20, 40, and 100 mcg/mL, respectively.2883 
Shake well to ensure complete dissolution.2883 

Administration
Levothyroxine sodium injection may be administered undiluted 
by intravenous injection.2883 The drug also has been administered 
by intramuscular injection,2885 however the current labeling no 
longer includes this information.2883 

Stability
Intact vials should be stored at controlled room temperature 
and protected from light.2883 After reconstitution, the drug is 
stable for 4 hours; however, the manufacturer states that the 
drug should be used immediately.2883 Vials are intended for 

single-use only; unused portions should be discarded.2883 The 
manufacturer also states that levothyroxine sodium injection 
should not be added to intravenous solutions.2883 

Syringes
Levothyroxine sodium 0.1 mg/mL in sodium chloride 0.9% was 
packaged as 5 mL in 6-mL polypropylene syringes (Monoject). 
No loss of drug was found after seven days at 5°C.2354 

Sorption
In a study of levothyroxine sodium stability in glass, polyolefin, 
and PVC containers for continuous infusion, delivery of the drug 
through PVC tubing resulted in 13% loss of drug in glass and 
polyolefin containers and 18% loss of drug in PVC containers over 
1 hour as a result of sorption to the PVC materials.2884 Levothy-
roxine sodium concentrations returned to greater than 90% of 
the initial concentration by 3 hours in all 3 container types and 
thereafter remained above 90% for the duration of the 24-hour 
study period.2884 The use of polyolefin tubing or flushing of a 
PVC line with levothyroxine solution prior to administration has 
been suggested to minimize such sorption.2884 

DOI: 10.37573/9781585286850.239

Compatibility Information
Solution Compatibility

Levothyroxine sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BAb PP 1 mg Physically compatible. Little to no loss in 24 hr at 22°C 2884 C

Dextrose 5% BAa PP 1 mg Physically compatible. Less than 10% loss in 24 hr at 22°C 2884 C

Sodium chloride 0.9% BAa PP 0.4 and 2 mg Physically compatible. Less than 10% loss in 8 hr at 25°C 2823 C

a Tested in PVC containers.

b Tested in glass and polyolefin containers.

Y-Site Injection Compatibility (1:1 Mixture)

Levothyroxine sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Esmolol HCl MYL 10 mg/mL PRP 0.4 mcg/mLa Physically compatible for 1 hr at 23°C 3533 C

Labetalol HCl HOS 5 mg/mL PRP 0.4 mcg/mLa Physically compatible for 1 hr at 23°C 3533 C

Metoprolol tartrate HOS 0.4 mg/mLa PRP 0.4 mcg/mLa Physically compatible for 1 hr at 23°C 3533 C

a Tested in sodium chloride 0.9%.

Selected Revisions May 1, 2020. © Copyright, October 2008. 
American Society of Health-System Pharmacists, Inc.
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Lidocaine Hydrochloride
AHFS 24:04.04.08

Lignocaine Hydrochloride

Products
Lidocaine hydrochloride for direct intravenous use is available 
in concentrations of 10 and 20 mg/mL in ampuls and vials from 
5 to 50 mL and in 5-mL prefilled syringes. The drug also is avail-
able as 40-, 100-, and 200-mg/mL concentrates for intravenous 
admixture preparation. The pH of these solutions is adjusted 
with sodium hydroxide and/or hydrochloric acid. Multiple-dose 
vials and automatic injection devices also may contain methyl-
paraben and EDTA or sulfites.4 

Lidocaine hydrochloride also is available premixed in dextrose 
5% in concentrations of 0.2, 0.4, and 0.8% (2, 4, and 8 mg/mL, 
respectively). The solutions are available in container sizes ranging 
from 250 to 1000 mL.4 

pH
The pH of the injection is about 6.5 but may range from 5 to 7.1 4   
The premixed infusion solutions in dextrose 5% have a pH of 3 
to 7.4 17 

Osmolality
The osmolalities of lidocaine hydrochloride products were deter-
mined to be 296 mOsm/kg for the 10-mg/mL concentration and 
352 mOsm/kg for the 20-mg/mL concentration.1233 

Osmolarity
The commercially available lidocaine hydrochloride 0.2, 0.4, 
and 0.8% premixed solutions have osmolarities of approxi-
mately 266, 281, and 308 mOsm/L, respectively.4 

Trade Name(s)
Xylocaine

Administration
Lidocaine hydrochloride is administered by direct intravenous 
injection and continuous intravenous infusion.4  The drug also 
may be administered by intramuscular injection.4 118 119 120  Prod-
ucts containing 40, 100, or 200 mg/mL should not be adminis-
tered by direct intravenous injection without prior dilution to a 
1- or 2-mg/mL (0.1 or 0.2%) solution. Lidocaine hydrochloride 
products containing preservatives should not be given intrave-
nously. Products containing epinephrine should not be used to 
treat arrhythmias.4 

Stability
Lidocaine hydrochloride injection and premixed infusion solu-
tions should be stored at controlled room temperature and 
protected from excessive heat and freezing.4 

pH Effects
Although lidocaine hydrochloride is stable across a broad pH 
range, its pH of maximum stability is 3 to 6.1277 

Buffering lidocaine hydrochloride injection with sodium bicar-
bonate has been used to reduce pain on injection. Increasing the 
pH results in an increased percentage of the drug being present 
as the unionized base, which is less stable and soluble. Lidocaine 
base precipitation has been shown to occur at a pH around 7.5 
to 7.6.2409 

The stability of lidocaine hydrochloride 2%, with and without 
epinephrine hydrochloride, was studied after alkalinization with 
sodium bicarbonate. Lidocaine hydrochloride alone was alka-
linized to pH 7.2, while the lidocaine–epinephrine combination 
was adjusted to pH 6.5 and also 7.05. The combinations were 
compatible, and no loss of lidocaine or epinephrine occurred 
over 6 hours.1401 

The stability of lidocaine hydrochloride 1% (Elkins-Sinn) buff-
ered with sodium bicarbonate to pH 6.8, 7.2, and 7.4 was evalu-
ated. No loss occurred in 27 days at pH 6.8. At pH 7.2, adequate 
concentrations were retained for 19 days, but by 27 days, concen-
trations had fallen to about 88% and a crystalline precipitate 
formed. At pH 7.4, losses of up to 23% were accompanied by 
crystalline precipitation between 5 and 15 days.2407 

Lidocaine hydrochloride is stable when mixed with certain 
acid-stable drugs such as epinephrine hydrochloride, norepi-
nephrine bitartrate, and isoproterenol hydrochloride. However, 
its buffering action may raise the pH of intravenous admixtures 
above 5.5, the maximum pH for stability of the other drugs. 
The final pH is usually about 6. These drugs begin to deterio-
rate within several hours. Note: This does not apply to commer-
cial lidocaine–epinephrine combinations, which have the pH 
adjusted to retain epinephrine.24 

Syringes
Lidocaine hydrochloride (Abbott) 20 mg/mL was packaged as 
10 mL of undiluted injection in 12-mL polypropylene syringes 
(Becton Dickinson) and stored at 23°C under fluorescent light 
and 4°C. No lidocaine loss was found after 90 days of storage.2428 

Lidocaine hydrochloride 2% (20 mg/mL) in auto-injector 
syringes (Abbott) was evaluated for stability over 45 days under 
use conditions in paramedic vehicles. Temperatures fluctuated 
with locations and conditions and ranged from 6.5°C (43.7 °F) to 
52°C (125.6 °F) in high desert conditions. No visually apparent 
changes occurred, and no loss was found.2548 

Lidocaine hydrochloride under simulated summer conditions 
in paramedic vehicles was exposed to temperatures ranging 
from 26 to 38°C over 4 weeks. No loss of the drug occurred.2562 

Sorption
Lidocaine hydrochloride in solutions with acidic pH was shown 
not to exhibit sorption to polyvinyl chloride (PVC) bags and 
tubing, elastomeric pump reservoirs, polyethylene tubing, 
Silastic tubing, and polypropylene syringes.12 536 606 2014 

DOI: 10.37573/9781585286850.240
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However, in a slightly alkaline (pH 8) cardioplegia solution, 
the percentage of unionized lidocaine base increased to 58%. 
This compares to 3% in dextrose 5% and sodium chloride 0.9% 
at around pH 6. The unionized form is highly lipid soluble and 
may interact with PVC bags. Storage of the cardioplegia solu-
tions in PVC bags at 22°C resulted in a 12 to 19% lidocaine loss 
in 2 days and a 65 to 75% loss in 21 days. Degradation was not 
likely because storage in glass bottles did not result in any lido-
caine loss after 21 days at 22°C. Refrigeration of the PVC bags at 
4°C slowed the lidocaine loss to 9% or less in 21 days.776 

Filtration
Lidocaine hydrochloride (Astra) 200 mg/L in dextrose 5% and 
sodium chloride 0.9% did not display significant sorption to a 

0.45-μm cellulose membrane filter (Abbott S-A-I-F) during an 
8-hour simulated infusion.567 

Central Venous Catheter
Lidocaine hydrochloride (Astra) 2 mg/mL in dextrose 5% was 
found to be compatible with the ARROWg+ard Blue Plus (Arrow 
International) chlorhexidine-bearing triple-lumen central cath-
eter. Essentially complete delivery of the drug was found with 
little or no drug loss occurring. Furthermore, chlorhexidine 
delivered from the catheter remained at trace amounts with no 
substantial increase due to the delivery of the drug through the 
catheter.2335 

Compatibility Information
Solution Compatibility

Lidocaine HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Amino acids 4.25%, dextrose 25% MG AST 1 g No increase in particulate matter in 24 hr at 5°C 349 C

Dextrose 5% in Ringer’s injection, 
lactated

TRa AST 1 g Stable for 24 hr at 5°C 282 C

Dextrose 5% in Ringer’s injection, 
lactated

TRa AST 2 g Physically compatible. Little loss in 14 days at 25°C 775 C

Dextrose 5% in sodium chloride 0.45% CU, ABa AST 2 g Physically compatible. Little loss in 14 days at 25°C 775 C

Dextrose 5% in sodium chloride 0.9% TRa AST 1 g Stable for 24 hr at 5°C 282 C

Dextrose 5% TRa AST 2 g Physically compatible. No loss in 14 days at 25°C 775 C

Dextrose 5% ABa ES 515 mg No loss over 21 days at 20 to 24°C 776 C

Dextrose 5% TRa AST 1 g Stable for 24 hr at 5°C 282 C

Dextrose 5% TRb ES 4 g Stable for 120 days at 4 and 30°C 543 C

Dextrose 5% TRb AST 1 and 8 g Visually compatible. No loss in 48 hr at room tempera-
ture

1802 C

Ringer’s injection, lactated TRa AST 1 g Stable for 24 hr at 5°C 282 C

Ringer’s injection, lactated TRa AST 2 g Physically compatible. No loss in 14 days at 25°C 775 C

Sodium chloride 0.45% ABa AST 2 g Physically compatible. No loss in 14 days at 25°C 775 C

Sodium chloride 0.9% TRa AST 2 g Physically compatible. No loss in 14 days at 25°C 775 C

Sodium chloride 0.9% ABa ES 515 mg No loss over 21 days at 20 to 24°C 776 C

Sodium chloride 0.9% BAc AST Stable for 24 hr 45 C

Sodium chloride 0.9% TRa AST 1 g Stable for 24 hr at 5°C 282 C

Sodium chloride 0.9% TRb AST 1 g Stable for 24 hr 45 C

Sodium chloride 0.9% TRb AST 1 and 8 g Visually compatible. Little loss in 48 hr at room 
temperature

1802 C

a Tested in both glass and PVC containers.

b Tested in PVC containers.

c Tested in glass containers.
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Additive Compatibility

Lidocaine HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Alteplase GEN 0.5 g AST 4 g D5W Visually compatible with no alteplase clot-
lysis activity loss in 24 hr at 25°C

1856 C

Alteplase GEN 0.5 g AST 4 g NS Visually compatible with 7% alteplase clot-
lysis activity loss in 24 hr at 25°C

1856 C

Aminophylline SE 500 mg AST 2 g Physically compatible 24 C

Aminophylline AQ 1 g AST 2 g D5W, LR, NS Physically compatible for 24 hr at 25°C 775 C

Amiodarone HCl LZ 1.8 g AB 4 g D5W, NSa d Physically compatible. 9% or less amiodarone 
loss in 24 hr at 24°C in light

1031 C

Atracurium besylate BW 500 mg 2 g D5W Physically compatible and atracurium stable 
for 24 hr at 5 and 30°C

1694 C

Calcium chloride UP 1 g AST 2 g Physically compatible 24 C

Calcium gluconate ES 2 g AST 2 g D5W, LR, NS Physically compatible for 24 hr at 25°C 775 C

Chloramphenicol 
sodium succinate

PD 1 g AST 2 g Physically compatible 24 C

Chlorothiazide sodium MSD 500 mg AST 2 g Physically compatible 24 C

Ciprofloxacin MI 2 g 1 g NS Compatible for 24 hr at 25°C 888 C

Ciprofloxacin MI 2 g 1.5 g NS Compatible for 24 hr at 25°C 888 C

Dexamethasone 
sodium phosphate

MSD 4 mg AST 2 g Physically compatible 24 C

Digoxin ES 1 mg AST 2 g D5W, LR, NS Physically compatible for 24 hr at 25°C 775 C

Diphenhydramine HCl PD 50 mg AST 2 g Physically compatible 24 C

Dobutamine HCl LI 1 g ES 4 g D5W, NS Visually compatible for 24 hr at 25°C 789 C

Dobutamine HCl LI 1 g AST 4 and 10 g D5W, NS Physically compatible for 24 hr at 21°C 812 C

Dopamine HCl AS 800 mg AST 4 g D5Wa No dopamine or lidocaine loss in 24 hr at 25°C 312 C

Dopamine HCl ACC 800 mg AST 2 g D5W, LR, NS Physically compatible for 24 hr at 25°C 775 C

Ephedrine sulfate 50 mg AST 2 g Physically compatible 24 C

Eptifibatide ME 750 mg 2 g Physically compatible and chemically stable 
for up to 24 hr at 25°C

3049 C

Erythromycin lactobi-
onate

AB 1 g AST 2 g Physically compatible 24 C

Fentanyl citrate 2 mg AST 2.5 g NSa Physically compatible with no loss of lidocaine 
or fentanyl at pH 5.8 in 30 days at 4 and 23°C

2305 C

Fentanyl citrate 2 mg BRN 2.5 g NSa Physically compatible with little lidocaine loss 
but 18% fentanyl loss at 23°C and 10% loss at 
4°C in 2 days due to sorption at pH 6.7 from 
higher pH lidocaine product

2305 I

Floxacillin sodium BE 20 g ANT 2 g NS Physically compatible for 72 hr at 15 and 30°C 1479 C

Flumazenil RC 20 mg AB 4 g D5Wa Visually compatible. 4% flumazenil loss in 24 
hr at 23°C in fluorescent light. Lidocaine not 
tested

1710 C

Furosemide HO 1 g ANT 2 g NS Physically compatible for 72 hr at 15 and 30°C 1479 C
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Heparin sodium 32,000 
units

4 g NS Physically compatible and heparin activity 
retained for 24 hr

57 C

Heparin sodium AB 20,000 
units

AST 2 g Physically compatible 24 C

Hydrocortisone sodium 
succinate

UP 250 mg AST 2 g Physically compatible 24 C

Hydroxyzine HCl PF 100 mg AST 2 g Physically compatible 24 C

Methohexital sodium BP 2 g BP 2 g D5W Precipitates immediately 26 I

Nafcillin sodium AP 20 g AST 0.6 g D5Wa , NSd Visually compatible. Little nafcillin loss in 48 
hr at 23°C. Lidocaine not tested

1806 C

Nitroglycerin ACC 400 mg IMS 4 g D5W, NSe Physically compatible. No nitroglycerin loss in 
48 hr at 23°C. Lidocaine not tested

929 C

Penicillin G potassium SQ 1 million 
units

AST 2 g Physically compatible 24 C

Pentobarbital sodium AB 500 mg AST 2 g Physically compatible 24 C

Phenylephrine HCl WI 20 mg AST 2 g Physically compatible 24 C

Phenytoin sodium ES 1 g AST 2 g D5W, LR, NS Immediate formation of a white cloudy 
precipitate

775 I

Potassium chloride AB 40 mEq AST 2 g Physically compatible 24 C

Procainamide HCl SQ 1 g AST 2 g D5W, LR, NS Physically compatible for 24 hr at 25°C 775 C

Prochlorperazine 
edisylate

SKF 10 mg AST 2 g Physically compatible 24 C

Ranitidine HCl GL 50 mg and 
2 g

AST 1 and 8 g D5W, NSa Physically compatible. 3% ranitidine loss in 
24 hr at room temperature in light. Lidocaine 
not tested

1361 C

Ranitidine HCl GL 50 mg and 
2 g

2.5 g D5W Physically compatible. Ranitidine stable for 24 
hr at 25°C. Lidocaine not tested

1515 C

Ranitidine HCl GL 50 mg and 
2 g

AST 1 and 8 g D5W, NSa Visually compatible. Little loss of either drug 
in 48 hr at room temperature

1802 C

Sodium bicarbonate AB 40 mEq AST 2 g Physically compatible 24 C

Sodium bicarbonate AB 2.4 mEqc 1 g D5W Physically compatible for 24 hr 772 C

Sodium lactate AB 50 mEq AST 2 g Physically compatible 24 C

Theophylline 2 g 380 mg D5W Visually compatible with little or no loss of 
either drug in 48 hr

1909 C

Verapamil HCl KN 80 mg IMS 2 g D5W, NS Physically compatible for 48 hr 739 C

a Tested in PVC containers.

b Tested in both glass and PVC containers.

c One vial of Neut added to a liter of admixture.

d Tested in polyolefin containers.

e Tested in glass containers.

Additive Compatibility (Cont.)
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Drugs in Syringe Compatibility

Lidocaine HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Ampicillin sodium BE 500 mg 0.5 and 2.5%/1.5 mL Physically compatible 89 C

Ampicillin sodium BE 250 mg 0.5 and 2.5%/1.5 mL Occasional turbidity 89 I

Caffeine citrate 20 mg/1 mL AB 1%, 1 mL Visually compatible for 4 hr at 25°C 2440 C

Cefazolin sodium SKF 1 g AST 0.5%, 3 mL Precipitate forms within 3 to 4 hr at 
4°C

532 I

Ceftriaxone sodium RC 450 mg/mL LY 1% 5% ceftriaxone loss in 8 weeks at 
−15°C but solution failed the particu-
late matter test

1824 I

Ceftriaxone sodium RC 250 and 450 mg/mL DW 1% 10% ceftriaxone loss in 3 days at 20°C, 
7 to 8% loss in 35 days at 4°C, and 4 
to 6% loss in 168 days at −20°C. Lido-
caine not tested

1991 C

Clonidine HCl with 
fentanyl citrate

BI  
JN

0.03 mg/mL  
0.01 mg/mL

AST 2 mg/mL Diluted to 5 mL with NS. Visually 
compatible with no new GC/MS peaks 
in 1 hr at room temperature

1956 C

Cloxacillin sodium BE Physically compatible 89 C

Fentanyl citrate with 
clonidine HCl

JN  
BI

0.01 mg/mL  
0.03 mg/mL

AST 2 mg/mL Diluted to 5 mL with NS. Visually 
compatible with no new GC/MS peaks 
in 1 hr at room temperature

1956 C

Glycopyrrolate RB 0.2 mg/1 mL ES 10 mg/1 mL Physically compatible. pH in glycopyr-
rolate stability range for 48 hr at 25°C

331 C

Glycopyrrolate RB 0.2 mg/1 mL ES 20 mg/2 mL Physically compatible. pH in glycopyr-
rolate stability range for 48 hr at 25°C

331 C

Glycopyrrolate RB 0.4 mg/2 mL ES 10 mg/1 mL Physically compatible. pH in glycopyr-
rolate stability range for 48 hr at 25°C

331 C

Glycopyrrolate RB 0.2 mg/1 mL ES 20 mg/1 mL Physically compatible. pH in glycopyr-
rolate stability range for 48 hr at 25°C

331 C

Glycopyrrolate RB 0.2 mg/1 mL ES 40 mg/2 mL Physically compatible. pH in glycopyr-
rolate stability range for 48 hr at 25°C

331 C

Glycopyrrolate RB 0.4 mg/2 mL ES 20 mg/1 mL Physically compatible. pH in glycopyr-
rolate stability range for 48 hr at 25°C

331 C

Heparin sodium 2500 units/1 mL AST 100 mg/5 mL Physically compatible for at least 5 
min

1053 C

Hydroxyzine HCl PF 50 mg/2 mL AST 2%/2 mL Physically compatible 771 C

Hydroxyzine HCl PF 100 mg/2 mL AST 2%/2 mL Physically compatible 771 C

Ketamine HCl REN 125 mg/2.5 mL APN 1 g/20 mL Diluted to 50 mL with NS. Physically 
compatible with little to no loss of 
either drug in 48 hr at 28°C protected 
from light

3587 C

Ketamine HCl with 
morphine sulfate

PD  
ES

2 mg/mL  
0.2 mg/mL

AST 2 mg/mL Diluted to 5 mL with NS. Visually 
compatible with no new GC/MS peaks 
in 1 hr at room temperature

1956 C

Metoclopramide HCl RB 10 mg/2 mL ES 50 mg/5 mL Physically compatible for 48 hr at 25°C 1167 C

Metoclopramide HCl RB 10 mg/2 mL ES 100 mg/10 mL Physically compatible for 48 hr at 25°C 1167 C
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Metoclopramide HCl RB 160 mg/32 mL ES 50 mg/5 mL Physically compatible for 48 hr at 25°C 1167 C

Metoclopramide HCl RB 160 mg/32 mL ES 100 mg/10 mL Physically compatible for 48 hr at 25°C 1167 C

Milrinone lactate STR 5.25 mg/5.25 mL AB 100 mg/10 mL Physically compatible. No loss of 
either drug in 20 min at 23°C

1410 C

Morphine sulfate with 
ketamine HCl

ES  
PD

0.2 mg/mL  
2 mg/mL

AST 2 mg/mL Diluted to 5 mL with NS. Visually 
compatible with no new GC/MS peaks 
in 1 hr at room temperature

1956 C

Nalbuphine HCl DU 10 mg/1 mL 40 mg Physically compatible for 48 hr 128 C

Nalbuphine HCl DU 20 mg/1 mL 40 mg Physically compatible for 48 hr 128 C

Pantoprazole sodium d 4 mg/1 mL 200 mg/1 mL Precipitates within 4 hr 2574 I

Phenylephrine HCl 0.25% 2% No loss of either drug in 66 days at 
25°C

1278 C

Propofol ASZd 200 mg/20 mL ASZ 5 mg/1 mL Physically compatible for 24 hr 2490 C

Propofol ASZd 200 mg/20 mL ASZ 10 mg/1 mL Physically compatible for 24 hr 2490 C

Propofol ASZd 200 mg/20 mL ASZ 20 mg/1 mL Physically incompatible. Increased fat 
droplet size and layering in 3 hr

2490 I

Propofol ASZd 200 mg/20 mL ASZ 40 mg/2 mL Physically incompatible. Increased fat 
droplet size and layering in 3 hr

2490 I

Propofol ZEN 1%, 20 mL 10 mg Physically compatible for 6 hr 2543 C

Propofol ZEN 1%, 20 mL 30 to 50 mg Increased fat droplet size 2543 I

Sodium bicarbonate AB 3 mEq/3 mL ES 2%, 30 mLa 11% lidocaine and 28% epinephrine 
loss in 1 week at 25°C

1712 I

Sodium bicarbonate AB 3 mEq/3 mL ES 2%, 30 mLa 6% lidocaine loss in 4 weeks at 4°C. 
12% epinephrine loss in 3 weeks at 
4°C

1712 C

Sodium bicarbonate LY 0.1 mEq/mL AST 1%a 25% epinephrine loss in 1 week at 
room temperature. Lidocaine not 
tested

1713 I

Sodium bicarbonate 0.088 mEq/mL 0.9% 11% lidocaine loss in 7 days at room 
temperature

1723 C

Sodium bicarbonate AST 8.4%/2 mL AST 1 and 1.5%, 20 mLb Visually compatible for up to 5 hr at 
room temperature

1724 C

Sodium bicarbonate AST 8.4%/2 mL AST 2%, 20 mLb Haze forms but dissipates with gentle 
agitation

1724 ?

Sodium bicarbonate AB 4%/4 mL AST 1 and 1.5%, 20 mLb Visually compatible for up to 5 hr at 
room temperature

1724 C

Sodium bicarbonate AB 4%/4 mL AST 2%, 20 mLb Haze forms but dissipates with gentle 
agitation

1724 ?

Sodium bicarbonate 1.4 and 8.4%/1.5 mL BEL 2%, 20 mLc 8% epinephrine loss in 7 days at room 
temperature. Lidocaine not tested

1743 C

Sodium bicarbonate 8.4%/1 mL 2%/10 mL Physically compatible. No loss of lido-
caine in 6 hr

1401 C

Sodium bicarbonate 8.4%/1.5 mL 2%, 10 mLa Physically compatible. No loss of lido-
caine or epinephrine in 6 hr

1401 C

Sodium bicarbonate 1.4%/1.5 mL 2%, 10 mLa Physically compatible. No loss of lido-
caine or epinephrine in 6 hr

1401 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Sodium bicarbonate 8.4%/1 mL 1%, 10 mLa Cloudiness in some samples with no 
epinephrine loss for 72 hr in the dark. 
Exposed to light and air, precipitation 
and 20% epinephrine loss in 24 hr. 
Lidocaine not tested

2408 ?

Sodium bicarbonate HOS 8.4%/0.3 mL ASZ 1 and 2%, 2.7 mLa Physically compatible. 10% epineph-
rine loss in 7 days and 5% lidocaine 
loss in 28 days at 5°C in dark

2815 C

a Tested with epinephrine hydrochloride 1:100,000 added.

b Tested with epinephrine hydrochloride 1:200,000 added.

c Tested with epinephrine hydrochloride 1:80,000 added.

d Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Lidocaine HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL HOS 20 mg/mL Physically compatible with less than 10% 
acetaminophen loss over 4 hr at room 
temperature

2841, 2844 C

Alteplase GEN 1 mg/mL AB 8 mg/mLa Physically compatible for 6 days 1340 C

Amiodarone HCl LZ 4 mg/mLc AST 8 mg/mLc Physically compatible for 24 hr at 21°C 1032 C

Argatroban SKB 1 mg/mLa BA 8 mg/mLa Physically compatible for 24 hr at 23°C 2572 C

Bivalirudin TMC 5 mg/mLa AST 10 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetrasodium TMC 1 mg/mLb 8 mg/mLb Physically compatible for 4 hr 3243 C

Cefazolin sodium LI 40 mg/mLc AB 8 mg/mLc Physically compatible for 3 hr 1316 C

Ceftaroline fosamil FOR 2.22 mg/mLd HOS 10 mg/mL Physically compatible for 4 hr at 23°C 2826 C

Ceftolozane sulfate– 
tazobactam sodium

CUB 10 mg/mLc m APP 8 mg/mLc Physically compatible for 2 hr 3262 C

Ciprofloxacin MI 2 mg/mLc AB 4a  and 20 mg/mL Visually compatible for 24 hr at 24°C 1655 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa AST 8 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Clarithromycin AB 4 mg/mLa ANT 4 mg/mLa Visually compatible for 72 hr at both 30 
and 17°C

2174 C

Cloxacillin sodium SMX 100 mg/mL ALV 1 mg/mL Physically compatible for up to 4 hr at 
room temperature

3245 C

Daptomycin CUBl 16.7 mg/mLb i ASZ 3.3 mg/mLb i Physically compatible with no loss of either 
drug in 2 hr at 25°C

2553 C

Dexmedetomidine HCl AB 4 mcg/mLb AST 10 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 1 mg/mLa AST 8 mg/mLa Visually compatible for 24 hr at 25°C 1530 C

Diltiazem HCl MMD 1b  and 5 mg/mL AB 10 mg/mLb Visually compatible 1807 C

Diltiazem HCl MMD 5 mg/mL AB, 
SCN

4 and 8 mg/mLa Visually compatible 1807 C

Dobutamine HCl LI 4 mg/mLc AB 8 mg/mLc Physically compatible for 3 hr 1316 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Dobutamine HCl with 
dopamine HCl

LI  
DCC

4 mg/mLc   
3.2 mg/mLc 

AB 8 mg/mLc Physically compatible for 3 hr 1316 C

Dobutamine HCl with 
nitroglycerin

LI  
LY

4 mg/mLc   
0.4 mg/mLc 

AB 8 mg/mLc Physically compatible for 3 hr 1316 C

Dobutamine HCl with 
sodium nitroprusside

LI  
ES

4 mg/mLc   
0.4 mg/mLc 

AB 8 mg/mLc Physically compatible for 3 hr 1316 C

Dopamine HCl DCC 3.2 mg/mLc AB 8 mg/mLc Physically compatible for 3 hr 1316 C

Dopamine HCl with  
dobutamine HCl

DCC  
LI

3.2 mg/mLc   
4 mg/mLc 

AB 8 mg/mLc Physically compatible for 3 hr 1316 C

Dopamine HCl with  
nitroglycerin

DCC  
LY

3.2 mg/mLc   
0.4 mg/mLc 

AB 8 mg/mLc Physically compatible for 3 hr 1316 C

Dopamine HCl with 
sodium nitroprusside

DCC  
ES

3.2 mg/mLc   
0.4 mg/mLc 

AB 8 mg/mLc Physically compatible for 3 hr 1316 C

Enalaprilat MSD 0.05 mg/mLb AST 4 mg/mLa Physically compatible for 24 hr at room 
temperature under fluorescent light

1355 C

Etomidate AB 2 mg/mL AST 20 mg/mL Visually compatible for 7 days at 25°C 1801 C

Famotidine MSD 0.2 mg/mLa TR 4 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Famotidine MSD 0.2 mg/mLa LY 1 mg/mLa Physically compatible for 14 hr 1196 C

Fenoldopam mesylate AB 80 mcg/mLb AST 10 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Haloperidol lactate MN 0.5a  and 5 mg/
mL

AB 4 mg/mLa Visually compatible for 24 hr at 21°C 1523 C

Heparin sodium TR 50 units/mL TR 4 mg/mL Visually compatible for 4 hr at 25°C 1793 C

Heparin sodiumk RI 1000 units/Ld AST 20 mg/mL Physically compatible for 4 hr at room 
temperature

322 C

Hetastarch in lactated 
electrolyte

AB 6% AB 8 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydrocortisone sodium 
succinatef 

UP 100 mg/Ld AST 20 mg/mL Physically compatible for 4 hr at room 
temperature

322 C

Isavuconazonium  
sulfate

ASP 1.5 mg/mLc APP 8 mg/mLc Physically compatible for 2 hr 3263 C

Labetalol HCl SC 1 mg/mLa AST 20 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Levofloxacin OMN 5 mg/mLa AB 10 mg/mLg Visually compatible for 4 hr at 24°C 2233 C

Linezolid PHU 2 mg/mL AB 10 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Meropenem 50 mg/mL ALV 10 mg/mL Physically compatible for 4 hr at room 
temperature

3538 C

Meperidine HCl AB 10 mg/mL AB 1 mg/mLa Physically compatible for 4 hr at 25°C 1397 C

Meropenem– 
vaborbactam

TMC 8 mg/mLb n FRK 8 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Metoprolol tartrate BED 1 mg/mL BA 8 mg/mLa Trace precipitate in 8 hr at 19°C 2795 I

Micafungin sodium ASP 1.5 mg/mLb AB 10 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Morphine sulfate AB 1 mg/mL AB 1 mg/mLa Physically compatible for 4 hr at 25°C 1397 C

Nesiritide SCI 50 mcg/mLa b 20 mg/mL Physically compatible for 4 hr. May be 
chemically incompatible with nesiritidej 

2625 ?

Nicardipine HCl DCC 0.1 mg/mLa AST 4 mg/mLa Visually compatible for 24 hr at room 
temperature

235 C

Nitroglycerin LY 0.4 mg/mLc AB 8 mg/mLc Physically compatible for 3 hr 1316 C

Nitroglycerin with  
dobutamine HCl

LY  
LI

0.4 mg/mLc   
4 mg/mLc 

AB 8 mg/mLc Physically compatible for 3 hr 1316 C

Nitroglycerin with  
dopamine HCl

LY  
DCC

0.4 mg/mLc   
3.2 mg/mLc 

AB 8 mg/mLc Physically compatible for 3 hr 1316 C

Nitroglycerin with  
sodium nitroprusside

LY  
ES

0.4 mg/mLc   
0.4 mg/mLc 

AB 8 mg/mLc Physically compatible for 3 hr 1316 C

Palonosetron HCl MGI 50 mcg/mL AB 10 mg/mLa Physically compatible. No loss of either 
drug in 4 hr at room temperature

2771 C

Plazomicin sulfate ACH 24 mg/mLc AUR 8 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Potassium chloride 40 mEq/Ld AST 20 mg/mL Physically compatible for 4 hr at room 
temperature

322 C

Propofol ZENo 10 mg/mL AST 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

AST 8 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sodium nitroprusside ES 0.4 mg/mLc AB 8 mg/mLc Physically compatible for 3 hr 1316 C

Sodium nitroprusside RC 1.2 and 3 mg/
mLa 

AST 6 mg/mLh Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Sodium nitroprusside RC 0.3, 1.2, 3 mg/
mLa 

AST 20 and 40 mg/mLh Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Sodium nitroprusside with  
dobutamine HCl

ES  
LI

0.4 mg/mLc   
4 mg/mLc 

AB 8 mg/mLc Physically compatible for 3 hr 1316 C

Sodium nitroprusside with  
dopamine HCl

ES  
DCC

0.4 mg/mLc   
3.2 mg/mLc 

AB 8 mg/mLc Physically compatible for 3 hr 1316 C

Sodium nitroprusside with  
nitroglycerin

ES  
LY

0.4 mg/mLc   
0.4 mg/mLc 

AB 8 mg/mLc Physically compatible for 3 hr 1316 C

Tedizolid phosphate CUB 0.8 mg/mLb APP 8 mg/mLb Physically compatible for 2 hr 3244 C

Theophylline TR 4 mg/mL TR 4 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Tigecycline WY 1 mg/mLb 200 mg/mL Physically compatible for 4 hr 2714 C

Tigecycline ACD, 
FRK, 
WY

c Stated to be compatible 2915, 3459, 
3460 

C

Tirofiban HCl ME 0.05 mg/mLa b AB 1 and 20 mg/mLa b Physically compatible. Little loss of either 
drug in 4 hr at room temperature

2250 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

TNA #73e ES 4 mg/mLc Visually compatible for 4 hr 1009 C

Vasopressin AMR 2 and 4 units/
mLb 

BA 4 mg/mLa Physically compatible with vasopressin 
pushed into a Y-site over 5 sec

2478 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Tested in dextrose 5%, sodium chloride 0.9%, and Ringer’s injection, lactated.

e Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture.

f Tested in combination with heparin sodium (Riker) 1000 units/L.

g Preservative free.

h Tested in dextrose 5% in sodium chloride 0.225%.

i Final concentration after mixing.

j Nesiritide is incompatible with bisulfite antioxidants used in some drug formulations. The specific formulation of the product to be used should be checked to ensure that no 
sulfite antioxidants are present.

k Tested in combination with hydrocortisone sodium succinate (Upjohn) 100 mg/L

l Test performed using the Cubicin formulation.

m Ceftolozane component. Ceftolozane sulfate in a 2:1 fixed-ratio concentration with tazobactam sodium.

n Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

o Test performed using the formulation WITH edetate disodium.

Selected Revisions July 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Lincomycin Hydrochloride
AHFS 8:12.28.20

Products
Lincomycin hydrochloride is available in 2- and 10-mL vials.3164 3165   
Each mL contains lincomycin hydrochloride equivalent to linco-
mycin 300 mg and benzyl alcohol 9.45 mg.3164 3165 

pH
From 3 to 5.5.17 

Trade Name(s)
Lincocin

Administration
Lincomycin hydrochloride may be administered by intra-
muscular injection, intravenous infusion, or subconjunctival  

injection.3164 3165  For intravenous infusion, each gram of linco-
mycin should be diluted in at least 100 mL of a compatible infu-
sion solution and infused over at least 1 hour at a rate of 1 g per 
hour.3164 3165 

Stability
Lincomycin hydrochloride injection should be stored at controlled 
room temperature.3164 3165 

pH Effects
The degradation rate for lincomycin hydrochloride was reported 
to be at a minimum near pH 4; the drug was least stable at  
pH 2.3166 

DOI: 10.37573/9781585286850.241

Compatibility Information
Solution Compatibility

Lincomycin HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium chlo-
ride 0.9%

UP 1.2 g Stable for 24 hr 109 C

Dextrose 5% in sodium chlo-
ride 0.9%

PHU, XGN 6 and 10 g Physically compatible for 24 hr at room 
temperature

3164, 3165 C

Dextrose 10% in sodium chlo-
ride 0.9%

PHU, XGN 6 and 10 g Physically compatible for 24 hr at room 
temperature

3164, 3165 C

Dextrose 5% UP 1.2 g Stable for 24 hr 109 C

Dextrose 5% PHU, XGN 6 and 10 g Physically compatible for 24 hr at room 
temperature

3164, 3165 C

Dextrose 5% BRNa PF 600 mg Less than 10% loss in 31 days at 25°C 3166 C

Dextrose 10% UP 1.2 g Stable for 24 hr 109 C

Dextrose 10% PHU, XGN 6 and 10 g Physically compatible for 24 hr at room 
temperature

3164, 3165 C

Dextrose 10% FREa PF 600 mg Little loss in 31 days at 25°C 3166 C

Ringer’s injection PHU, XGN 6 and 10 g Physically compatible for 24 hr at room 
temperature

3164, 3165 C

Sodium chloride 0.9% UP 1.2 g Stable for 24 hr 109 C

Sodium chloride 0.9% BAa PF 600 mg Little loss in 31 days at 25°C 3166 C

Sodium lactate 1⁄6 M PHU, XGN 6 and 10 g Physically compatible for 24 hr at room 
temperature

3164, 3165 C

a Tested in glass containers.
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Additive Compatibility

Lincomycin HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g UP 10 g D5LR, D5R, 
D5S, D5W, 
D10W, LR, NS, 
R, SL

Physically compatible 
and both stable for 24 
hr at 25°C

293 C

Ampicillin sodium PHU, XGN Physically compat-
ible for 24 hr at room 
temperature

3164, 3165 C

Chloramphenicol 
sodium succinate

PHU, XGN Physically compat-
ible for 24 hr at room 
temperature

3164, 3165 C

Cytarabine UP 500 mg 1, 1.5, 2, 2.4, 
3 g

Physically compatible 
for 48 hr

174 C

Heparin sodium AB 20,000 units UP 600 mg Physically compatible 21 C

Penicillin G potassium SQ 20 million units UP 6 g D5W Physically compatible 15 C

Penicillin G potassium SQ 5 million units UP 600 mg D Physically compatible 47 C

Penicillin G sodium UP 20 million units UP 6 g D5W Physically compatible 15 C

Polymyxin B sulfate PHU, XGN Physically compat-
ible for 24 hr at room 
temperature

3164, 3165 C

Ranitidine HCl GL 50 mg and 2 g 2.4 g D5W Physically compatible. 
Ranitidine stable for 24 
hr at 25°C. Lincomycin 
not tested

1515 C

Drugs in Syringe Compatibility

Lincomycin HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Ampicillin sodium AY 500 mg UP 600 mg/2 mL Physically incompatible within 1 hr at room tempera-
ture

99 I

Ampicillin sodium AY 500 mg UP 600 mg/2 mL Precipitate forms within 1 hr at room temperature 300 I

Cloxacillin sodium AY 250 mg UP 600 mg/2 mL Physically compatible for 1 hr at room temperature 300 C

Cloxacillin sodium BE 250 mg UP 600 mg/2 mL No precipitate or color change within 1 hr at room 
temperature

99 C

Doxapram HCl RB 400 mg/20 mL 300 mg/1 mL Physically compatible with no doxapram loss in 24 hr 1177 C

Heparin sodium AB 20,000 units/1 mL UP 600 mg/2 mL Physically compatible for at least 30 min 21 C

Penicillin G sodium 1 million units UP 600 mg/2 mL No precipitate or color change within 1 hr at room 
temperature

99 C

Selected Revisions March 16, 2017. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Linezolid
AHFS 8:12.28.24

Products
Linezolid is available as a single-use, ready-to-use solution for 
infusion in 100-, 200-, and 300-mL flexible plastic containers.3183 
3184  Each mL of linezolid (Zyvox, Pfizer) ready-to-use solution 
for infusion provides linezolid 2 mg along with dextrose, sodium 
citrate, and citric acid in water for injection.3183  Each mL of 
linezolid (Hospira) ready-to-use solution for infusion provides 
linezolid 2 mg along with citric acid anhydrous, sodium chlo-
ride, and sodium hydroxide in water for injection.3184  Sodium 
hydroxide and/or hydrochloric acid is used to adjust the  
pH.3183 3184 

Tonicity
Linezolid ready-to-use solutions for infusion are isotonic.3183 3184 

pH
Linezolid (Zyvox) ready-to-use solution for infusion is adjusted 
to pH 4.8.3183 

Linezolid (Hospira) ready-to-use solution for infusion is adjusted 
to pH 4.4 to 5.2.3184 

Sodium Content
The sodium concentration of linezolid (Zyvox) ready-to-use 
solution for infusion is 0.38 mg/mL or 1.7 mEq in a 100-mL bag, 
3.3 mEq in a 200-mL bag, and 5 mEq in a 300-mL bag.3183 

The sodium concentration of linezolid (Hospira) ready-to-use 
solution for infusion is 3.98 mg/mL or 52 mEq in a 300-mL 
bag.3184 

Trade Name(s)
Zyvox

Administration
Linezolid is administered by intravenous infusion over a period 
of 30 to 120 minutes.3183 3184  If a common intravenous line is 
being used to administer other drugs in addition to linezolid, the 
line should be flushed with a compatible infusion solution (e.g., 
sodium chloride 0.9%, dextrose 5%, Ringer’s injection, lactated) 
prior to and following infusion of linezolid.3183 3184 

Stability
Linezolid solutions may exhibit a yellow color that can inten-
sify over time without affecting the stability of the drug.3183 3184  
Intact containers should be kept in their protective overwrap 
until ready for use, and should be stored at controlled room 
temperature and protected from light and freezing.3183 3184 

Linezolid solutions should be visually inspected for particu-
late matter prior to administration.3183 3184  The manufacturers 
state that additives should not be mixed with linezolid ready-
to-use solution for infusion.3183 3184 

Temperature Effects
Linezolid (Pfizer) 2 mg/mL remained stable without noticeable 
degradation for 72 hours when stored at 70°C.3514 

Sorption
Linezolid was found to be compatible with common types 
of intravenous administration sets including diethylhexyl 
phthalate (DEHP) plasticized PVC, trioctyl trimellitate (TOTM) 
plasticized PVC, and polyolefin sets. The total dose of linezolid 
was fully delivered with the delivered concentration remaining 
constant throughout. In addition, no detectable levels of plasti-
cizer were found in the delivered solutions.2338 

DOI: 10.37573/9781585286850.242

Compatibility Information
Solution Compatibility

Linezolid

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BRN 2 g Little to no loss in 34 days at 25°C 3514 C

Dextrose 10% 2 g Little to no loss in 34 days at 25°C 3514 C

Sodium chloride 0.9% BA 2 g Little to no loss in 34 days at 25°C 3514 C
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Additive Compatibility

Linezolid

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Aztreonam SQ 20 g PHU 2 g a Physically compatible with no linezolid 
loss in 7 days at 4 and 23°C protected 
from light. About 9% aztreonam loss 
at 23°C and less than 4% loss at 4°C in 
7 days

2263 C

Cefazolin sodium APC 10 g PHU 2 g a Physically compatible with 5% or less 
loss of each drug in 3 days at 23°C and 7 
days at 4°C protected from light

2262 C

Ceftazidime GW 20 g PHU 2 g a Physically compatible with no linezolid 
loss in 7 days at 4 and 23°C protected 
from light. Ceftazidime losses of 5% 
in 24 hr and 12% in 3 days at 23°C and 
about 3% in 7 days at 4°C

2262 C

Ceftriaxone sodium RC 10 g PHU 2 g a Physically compatible, but up to 37% 
ceftriaxone loss in 24 hr at 23°C and 
10% loss in 3 days at 4°C

2262 I

Ceftriaxone sodium PHU, 
HOS

Stated to be chemically incompatible 3183, 
3184 

I

Ciprofloxacin BAY 4 g PHU 2 g a Physically compatible with little or no 
loss of either drug in 7 days at 23°C 
protected from light. Refrigeration 
results in precipitation after 1 day

2334 C

Erythromycin  
lactobionate

AB 5 g PHU 2 g a Erythromycin loss of 15% in 1 hr and 
30% in 4 hr at 23°C. Loss of 45% in 1 
day at 4°C

2333 I

Gentamicin sulfate AB 800 mg PHU 2 g a Physically compatible. Little linezolid 
loss in 7 days at 4 and 23°C in dark. 
Gentamicin losses of 5 to 7% in 7 days 
at 4°C and 8% in 5 days at 23°C

2332 C

Levofloxacin OMN 5 g PHU 2 g a Physically compatible. Little drug loss in 
7 days at 4 and 23°C in dark

2334 C

Tobramycin sulfate GNS 800 mg PHU 2 g a Physically compatible. Little linezolid 
loss in 7 days at 4 and 23°C in dark. No 
tobramycin loss in 7 days at 4°C but 
losses of 4% in 1 day and 12% in 3 days 
at 23°C

2332 C

Trimethoprim– 
sulfamethoxazole

ES 800 mgb PHU 2 g a A large amount of white needle-like 
crystals forms immediately

2333 I

a Admixed in the linezolid infusion container.

b Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

Y-Site Injection Compatibility (1:1 Mixture)

Linezolid

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium APP 7 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Alfentanil HCl TAY 0.5 mg/mL PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Amikacin sulfate AB 5 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Aminophylline AB 2.5 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amphotericin B AB 0.6 mg/mLa PHU 2 mg/mL Yellow precipitate forms within 5 min 2264 I

Amphotericin B PHU, HOS 2 mg/mL Stated to be physically incompatible 3183, 3184 I

Ampicillin sodium APC 20 mg/mLb PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Ampicillin sodium–sulbactam 
sodium

PF 20 mg/mLb d PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Anidulafungin VIC 0.5 mg/mLa PH 2 mg/mL Physically compatible for 4 hr at 23°C 2617 C

Aztreonam SQ 40 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Buprenorphine HCl RKC 0.04 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Butorphanol tartrate APC 0.04 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Calcium gluconate AMR 40 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Cangrelor tetrasodium TMC 1 mg/mLb 2 mg/mL Physically compatible for 4 hr 3243 C

Carboplatin BR 5 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Caspofungin acetate ME 0.7 mg/mLb PHU 2 mg/mLb Physically compatible for 4 hr at room 
temperature

2758 C

Caspofungin acetate ME 0.5 mg/mLb PF 2 mg/mL Physically compatible over 60 min 2766 C

Cefazolin sodium SKB 20 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Cefotetan disodium ZEN 20 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Cefoxitin sodium ME 20 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Ceftazidime SKB 40 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Ceftazidime–avibactam 
sodium

ALL 20 mg/mLj k Physically compatible for up to 4 hr at room 
temperature

3004 C

Ceftolozane sulfate– 
tazobactam sodium

CUB 10 mg/mLg h PF 2 mg/mLa Physically compatible for 2 hr 3247, 3262 C

Ceftriaxone sodium RC 20 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Cefuroxime sodium GL 30 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Chlorpromazine HCl ES 2 mg/mLa PHU 2 mg/mL Measured haze level increases immediately 2264 I

Chlorpromazine HCl PHU, HOS 2 mg/mL Stated to be physically incompatible 3183, 3184 I

Ciprofloxacin BAY 1 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Cisatracurium besylate GW 2 mg/mL PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Cisplatin BR 1 mg/mL PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Clindamycin phosphate UP 10 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Colistimethate sodium MIL 1.5 mg/mLb PF 2 mg/mL Visually compatible for 1 hr at 26°C 3335 C

Cyclophosphamide MJ 10 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Cyclosporine SZ 5 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Cytarabine BED 50 mg/mL PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Dexamethasone sodium 
phosphate

FUJ 1 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Dexmedetomidine HCl AB 4 mcg/mLb PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2383 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Diazepam AB 5 mg/mL PHU 2 mg/mL Turbid precipitate forms immediately 2264 I

Diazepam PHU, HOS 2 mg/mL Stated to be physically incompatible 3183, 3184 I

Digoxin ES 0.25 mg/mL PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Diphenhydramine HCl ES 2 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Dobutamine HCl AST 4 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Dopamine HCl AB 3.2 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Doripenem JJ 5 mg/mLa b PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl FUJ 2 mg/mL PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Doxycycline hyclate FUJ 1 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Droperidol AMR 0.4 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Enalaprilat ME 0.1 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Eravacycline dihydrochloride TET 0.6 mg/mLb PF 2 mg/mLl Physically compatible for 2 hr at room 
temperature

3532 C

Erythromycin lactobionate PHU, HOS 2 mg/mL Stated to be physically incompatible 3183, 3184 I

Esmolol HCl OHM 10 mg/mL PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Etoposide phosphate BR 5 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Famotidine ME 2 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Fenoldopam mesylate AB 80 mcg/mLb PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate AB 0.05 mg/mL PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Fluconazole RR 2 mg/mL PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Fluorouracil PH 16 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Furosemide AMR 3 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Ganciclovir sodium RC 20 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Gemcitabine HCl LI 10 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Gentamicin sulfate FUJ 5 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Granisetron HCl SKB 0.05 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Haloperidol lactate MN 0.2 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Heparin sodium ES 1000 units/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Hydrocortisone sodium  
succinate

UP 1 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Hydromorphone HCl AST 0.5 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Hydroxyzine HCl ES 2 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Ifosfamide MJ 25 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Imipenem–cilastatin sodium ME 10 mg/mLb f PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Isavuconazonium sulfate ASP 1.5 mg/mLg PF 2 mg/mLa Physically compatible for 2 hr 3247, 3263 C

Labetalol HCl GW 5 mg/mL PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Letermovir ME Physically incompatible 3398 I

Leucovorin calcium GNS 2 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Levofloxacin ORT 5 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Lidocaine HCl AB 10 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.1 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Magnesium sulfate AST 100 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Mannitol BA 15% PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Meperidine HCl AST 4 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Meropenem ZEN 2.5 mg/mLb PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Meropenem 50 mg/mL TE 2 mg/mL Physically compatible for 4 hr at room 
temperature

3538 C

Meropenem–vaborbactam TMC 8 mg/mLb i PF 2 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Mesna MJ 10 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Methotrexate sodium IMM 15 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Methylprednisolone sodium 
succinate

AB 5 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Metoclopramide HCl FAU 5 mg/mL PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Metronidazole BA 5 mg/mL PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Midazolam HCl RC 2 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Mitoxantrone HCl IMM 0.5 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Morphine sulfate AST 1 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Nalbuphine HCl AST 10 mg/mL PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Naloxone HCl DU 0.4 mg/mL PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Nicardipine HCl WAY 1 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Nitroglycerin FAU 0.4 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Ondansetron HCl GW 1 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Paclitaxel MJ 0.6 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Pentamidine isethionate FUJ 6 mg/mLa PHU 2 mg/mL Crystalline precipitate forms in 1 to 4 hr 2264 I

Pentamidine isethionate PHU, HOS 2 mg/mL Stated to be physically incompatible 3183, 3184 I

Pentobarbital sodium AB 5 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Phenobarbital sodium WY 5 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Phenytoin sodium ES 50 mg/mL PHU 2 mg/mL Crystalline precipitate forms immediately 2264 I

Phenytoin sodium PHU, HOS 2 mg/mL Stated to be physically incompatible 3183, 3184 I

Piperacillin sodium– 
tazobactam sodium

LEc 40 mg/mLa e PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Plazomicin sulfate ACH 24 mg/mLg PF 2 mg/mLg Physically compatible for 1 hr at 20 to 25°C 3432 C

Potassium chloride FUJ 0.1 mEq/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Prochlorperazine edisylate SO 0.5 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Promethazine HCl SCN 2 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Propranolol HCl WAY 1 mg/mL PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Additional Compatibility Information
Infusion Solutions
The manufacturers state that linezolid ready-to-use solutions 
for infusion are compatible with sodium chloride 0.9%, dextrose 
5%, and Ringer’s injection, lactated.3183 3184 

One study found little to no loss of linezolid in Hartmann’s 
solution in 34 days at 25°C.3514 

Peritoneal Dialysis Solutions
Linezolid 150, 300, and 600 mg/L in Dianeal PD-2 with 1.5 or 
4.25% dextrose stored at 37, 25, and 4°C protected from light 
was physically compatible and exhibited no loss.2500 

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ranitidine HCl GW 2 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Remifentanil HCl GW 0.5 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Sodium bicarbonate AB 1 mEq/mL PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Sufentanil citrate ES 0.05 mg/mL PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Theophylline BA 4 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Tigecycline WY 1 mg/mLb PF 2 mg/mL Physically compatible for 4 hr 2714 C

Tobramycin sulfate AB 5 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Trimethoprim–sulfamethox-
azole

PHU, HOS 2 mg/mL Stated to be physically incompatible 3183, 3184 I

Vancomycin HCl FUJ 10 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Vasopressin APP 0.2 unit/mLb PHU 2 mg/mL Physically compatible 2641 C

Vecuronium bromide OR 1 mg/mL PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Verapamil HCl AB 2.5 mg/mL PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Vincristine sulfate LI 0.05 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Zidovudine GW 4 mg/mLa PHU 2 mg/mL Physically compatible for 4 hr at 23°C 2264 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Test performed using the formulation WITHOUT edetate disodium.

d Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

e Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

f Not specified whether concentration refers to single component or combined components.

g Tested in both dextrose 5% and sodium chloride 0.9%.

h Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

i Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

j Ceftazidime component. Ceftazidime in a 4:1 fixed-ratio concentration with avibactam.

k Tested in both dextrose 5% and Ringer’s injection, lactated.

l Tested as the premixed infusion solution.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Selected Revisions May 1, 2020. © Copyright, October 2001. 
American Society of Health-System Pharmacists, Inc.
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Lorazepam
AHFS 28:24.08

Products
Lorazepam is available in 2- and 4-mg/mL solutions in 1-mL 
single-use vials and 10-mL multidose vials.3031 Both concentra-
tions also are available in 1-mL disposable syringe cartridges.3033 
Each mL of lorazepam injection solution also contains 0.18 mL 
of polyethylene glycol 400 and 2% benzyl alcohol in propylene 
glycol.3031 3033 

For intramuscular use, lorazepam may be injected undi-
luted.3031 3033 For intravenous use, however, lorazepam must be 
diluted immediately prior to injection with an equal volume of 
a compatible diluent (e.g., sterile water for injection, dextrose 
5%).3031 3033 

To dilute the dose in a syringe cartridge, all of the air should 
first be eliminated and the proper volume of a compatible 
diluent (e.g., sterile water for injection, dextrose 5%) should 
then be aspirated.3033 The plunger should then be pulled back 
slightly to provide some mixing space and the syringe cartridge 
should be repeatedly and gently inverted to mix the contents.3033 
A similar procedure should be followed for diluting a dose with-
drawn from a vial, taking care to repeatedly and gently invert 
the container until a homogenous solution results.3031 To avoid 
air entrapment, neither the syringe cartridge nor the container 
should be shaken vigorously.3031 3033 

Trade Name(s)
Ativan

Administration
Lorazepam may be administered by deep intramuscular injec-
tion; alternatively, the drug may be administered by intravenous 
injection, when diluted immediately prior to use with an equal 
volume of a compatible diluent (e.g., sterile water for injec-
tion, dextrose 5%);3031 3033 the volume of the diluent to be added 
should not exceed the volume of the drug.3033 Intravenous injec-
tion should be made slowly (i.e., at a rate not exceeding 2 mg/
min), with frequent aspiration, directly into a vein or into the 
tubing of a running intravenous infusion.3031 3033 

Lorazepam also has been administered by continuous intra-
venous infusion.3034 

Care should be taken to ensure that intra-arterial administra-
tion or perivascular extravasation do not occur.3031 3033 

Stability
Intact vials and syringe cartridges of lorazepam should be refriger-
ated and stored in the original carton to protect from light.3031 3033  
One manufacturer had previously stated that the product 
could be stored for up to 2 weeks at room temperature1181 and 

other manufacturers had acknowledged that both physical and 
chemical stability were acceptable for 60 to 90 days at room 
temperature;1674 2829 however, these recommendations for 
extended room temperature stability are no longer supported 
by manufacturers.3032 

Lorazepam injection solution should be visually inspected for 
discoloration and particulate matter; if discolored or if a precipi-
tate is present, the solution should not be used.3031 3033 

Precipitation
The choice of commercial lorazepam concentration to use 
in the preparation of dilutions is a critical factor in the phys-
ical stability of the dilutions.2207 2208 Both the 2- and 4-mg/mL 
concentrations utilize the same concentrations of solubilizing 
solvents.1945 1981 2207 3031 3033 On admixture, the solvents that keep 
the aqueous insoluble lorazepam in solution are diluted twice 
as much using the 4-mg/mL concentration than if the 2-mg/
mL were used, resulting in different precipitation potentials for 
the same concentration of lorazepam.1945 1981 2207 Care should be 
taken to ensure that the compounding procedure that is to be 
used for lorazepam admixtures has been demonstrated to result 
in solutions in which the lorazepam remains soluble.

Lorazepam concentrations up to 0.08 mg/mL have been 
reported to be physically stable, while occasional precipitate 
formation in admixtures of lorazepam 0.1 to 0.2 mg/mL has been 
reported. The precipitate has been observed in both containers 
and in administration set tubing.1943 1979 1980 In one case, a visible 
precipitate formed in a lorazepam 0.5-mg/mL admixture in 
sodium chloride 0.9% in a glass bottle.1945 However, a 0.5-mg/
mL concentration may remain in solution longer if prepared 
from the 2-mg/mL concentration, yielding a higher concentra-
tion of organic solvents in the final admixture.1981 2207 Concen-
trations of 1 and 2 mg/mL have been reported to be physically 
stable for up to 24 hours, as well as concentrations below 0.08 
mg/mL.1980 2208 Concentrations in the middle range of 0.08 to 1 
mg/mL may be problematic.1980 In one report, use of lorazepam 
2 mg/mL to prepare lorazepam 1-mg/mL admixtures in dextrose 
5% or sodium chloride 0.9% was acceptable, but use of the 
lorazepam 4-mg/mL concentration to prepare the same solu-
tions resulted in almost immediate precipitation.2207 

Lorazepam solubility in common infusion solutions has been 
reported (Table 1). Solubility of lorazepam in sodium chloride 
0.9% is approximately half that found in the other tested solu-
tions. This result was attributed to the pH of the sodium chlo-
ride 0.9% solution (pH 6.3) being essentially the same as the 
isoelectric point of lorazepam (pH 6.4), where aqueous solu-
bility would be the lowest. Dextrose 5% was the best diluent for 
lorazepam in this study.787 

DOI: 10.37573/9781585286850.243
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Table 1. Lorazepam equilibrium solubility787 

Solution Lorazepam Solubility
(mg/mL)

Solution pH

Deionized water 0.054 7.09

Dextrose 5% 0.062 4.41

Ringer’s injection, lactated 0.055 7.21

Sodium chloride 0.9% 0.027 6.30

Bacteriostatic Water
Dilution of lorazepam (Wyeth) to 1 mg/mL with bacteriostatic 
water for injection (bacteriostat unspecified), packaged in glass 
vials, resulted in lorazepam losses. Losses of about 10% at 4°C 
and 12% at 22°C occurred in 7 days. Drug precipitated in varying 
periods after the first week of storage.1840 

Syringes
Lorazepam (Wyeth) 2 mg/mL was packaged as 3 mL in 10-mL 
polypropylene infusion pump syringes (Pharmacia Deltec). 
About 12 to 14% loss occurred in 3 days and 25% loss occurred 
in 10 days at 5 and 30°C. The authors recommended against 
storing lorazepam in the syringes for these time periods.1967 

Lorazepam (Wyeth) 1 mg/mL, prepared from the 2-mg/
mL commercial concentration and diluted in dextrose 5% or 
in sodium chloride 0.9%, was filled as 40 mL in 60-mL poly-
propylene syringes (Becton Dickinson). The filled syringes were 
stored at 22°C for 28 hours. Visual inspection found that the 
solutions remained physically stable, and less than 3% drug loss 
occurred in this time period.2208 

The physical and chemical stability of lorazepam (Wyeth-
Ayerst) 0.2, 0.5, and 1 mg/mL in dextrose 5% and in sodium 
chloride 0.9% was evaluated when packaged in polypropylene 
syringes. When prepared using lorazepam 2 mg/mL, the solu-
tions were found to be physically stable over 24 hours and 
chemically stable for 48 hours at room temperature. When 

prepared using lorazepam 4 mg/mL, the solutions consistently 
precipitated.2416 

Lorazepam (Pfizer) 4 mg/24 mL in sodium chloride 0.9% in a 
30-mL polypropylene syringe (BD) was physically stable for 48 
hours at room temperature.3545 

Sorption
Lorazepam (Wyeth) 2- and 4-mg/mL concentrations were 
diluted 1:1 using dextrose 5%, sodium chloride 0.9%, and water 
for injection. A 2-mL sample of each dilution was injected into 
the Y-sites of administration sets from 5 different manufacturers 
through which dextrose 5%, sodium chloride 0.9%, Ringer’s 
injection, or Ringer’s injection, lactated was flowing at rates of 
30 and 125 mL/hr. No differences were found among the various 
infusion sets, infusion solutions, or flow rates. All effluent solu-
tions were visually acceptable and had no loss of lorazepam.786 

In another study, lorazepam (Wyeth) 2 mg/50 mL in dextrose 
5% was delivered at rates of 600, 200, and 100 mL/hr using an 
infusion controller fitted with 180 or 350 cm of polyvinyl chlo-
ride (PVC) tubing. Lorazepam loss due to sorption was greater 
with the longer tubing and at slower rates. Losses ranged from a 
high of 5% (350 cm, 100 mL/hr) to a low of 0.7% (180 cm, 600 
mL/hr).787 

In static sorption studies, lorazepam (Wyeth) 2 mg/50 mL 
in dextrose 5% was filled into PVC containers in the following 
amounts: 50 mL into 50-mL bags, 100 mL into 50-mL bags, and 
100 mL into 250-mL bags. The bags were stored at 23°C. A rapid 
initial loss of lorazepam occurred (about 3.9 to 5.8% in the first 
hour) followed by a slower, approximately constant loss after 8 
hours. Cumulative losses of 6 to 8% occurred in about 5 hours in 
the smaller bags with smaller bag surface area to volume ratios. 
The solution in the larger bags exhibited over a 10% loss in 2 
hours.787 

Plasticizer Leaching
Lorazepam (Wyeth-Ayerst) 0.1 mg/mL in dextrose 5% did not 
leach diethylhexyl phthalate (DEHP) plasticizer from 50-mL 
PVC bags in 24 hours at 24°C.1683 

Compatibility Information
Solution Compatibility

Lorazepam

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BAa WY 0.1 g Sorption losses of 11% in 8 hr and 27% in 24 hr at 37°C, 8% in 8 hr and 17% in 
24 hr at 24°C, and 3% in 24 hr and 8% in 7 days at 4°C

1684 I

Dextrose 5% MGb WY 0.1 g 3% loss in 24 hr and 9% in 72 hr at 37°C, little or no loss in 24 hr and 5% in 7 
days at 24°C, and no loss in 7 days at 4 and −20°C

1684 C

Dextrose 5% ABc WY 0.16, 0.24, 0.5 g About 10 to 20% loss due to sorption throughout 24-hr delivery at 24°C under 
fluorescent light

1858 I

Dextrose 5% BAa WY 0.08 g 10 to 17% loss due to sorption in 4 hr at 4°C. 17% loss in 1 hr, increasing to 
over 30% in 24 hr at 21°C

1873 I

Dextrose 5% BAa WY 0.5 g About 14% loss due to sorption in 4 hr at 21°C 1873 I
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BAa WY 1 g 6% sorption loss in 6 hr with no further loss in 24 hr at 25°C 2203 C

Dextrose 5% ABe WY 1 g Prepared with 4-mg/mL lorazepam. White precipitate forms in 8 hours at 22°C 2208 I

Dextrose 5% ABe WY 1 g Prepared with 2-mg/mL lorazepam. Visually compatible with little loss in 28 hr 
at 22°C under fluorescent light

2208 C

Dextrose 5% ABe WY 2 g Prepared with 4-mg/mL lorazepam. Visually compatible with little loss in 28 hr 
at 22°C under fluorescent light

2208 C

Dextrose 5% HOSf BA 200 mg No loss in 24 hr 2660, 
2792 

C

Ringer’s injec-
tion, lactated

BAa WY 0.1 g Sorption losses of 25% in 8 hr at 37°C, 14% in 8 hr at 24°C, and 5% in 24 hr 
and 9% in 72 hr at 4°C

1684 I

Ringer’s injec-
tion, lactated

MGb WY 0.1 g 2% loss in 24 hr and 7% in 72 hr at 37°C, little or no loss in 24 hr and 4% in 7 
days at 24°C, and no loss in 7 days at 4°C

1684 C

Sodium chloride 
0.9%

d 40 mg Physically compatible with less than 3% loss in 24 hr at 21°C in the dark 1392 C

Sodium chloride 
0.9%

BAa WY 0.1 g Sorption losses of 13% in 8 hr and 29% in 24 hr at 37°C, 8% in 8 hr and 17% in 
24 hr at 24°C, and 3% in 24 hr and 8% in 7 days at 4°C

1684 I

Sodium chloride 
0.9%

MGb WY 0.1 g 2% loss in 24 hr and 7% in 72 hr at 37°C, little or no loss in 24 hr and 4% in 7 
days at 24°C, and no loss in 7 days at 4°C

1684 C

Sodium chloride 
0.9%

ABc WY 0.16, 0.24, 0.5 g About 10 to 20% loss due to sorption throughout 24-hr delivery at 24°C under 
fluorescent light

1858 I

Sodium chloride 
0.9%

BAa WY 0.08 g 8 to 10% sorption loss in 4 hr at 4°C. 17 to 23% loss in 1 hr, increasing to 25 to 
30% loss in 4 hr at 21°C

1873 I

Sodium chloride 
0.9%

BAa WY 0.5 g 17% or more sorption loss in 4 hr at 21°C 1873 I

Sodium chloride 
0.9%

BRNb AB 1 g No loss in 35 days at −20, 4, and 24°C 2525 C

a Tested in PVC containers.

b Tested in polyolefin containers.

c Tested in PVC and glass containers and delivered through PVC administration sets.

d Tested in PVC, glass, and polyethylene-lined laminated containers.

e Tested in glass containers.

f Tested in VISIV polyolefin containers.

Additive Compatibility

Lorazepam

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Dexamethasone sodium 
phosphate with  
diphenhydramine HCl and 
metoclopramide HCl

AMR  
 
ES  
DU

400 mg  
 
2 g  
4 g

WY 40 mg NSa Rapid lorazepam losses of 8, 
10, and 15% at 3, 23, and 30°C, 
respectively, in 24 hr. Other drugs 
stable for 14 days at all three 
storage temperatures

1733 I

Diphenhydramine HCl with 
dexamethasone sodium 
phosphate and  
metoclopramide HCl

ES  
AMR  
 
DU

2 g  
400 mg  
 
4 g

WY 40 mg NSa Rapid lorazepam losses of 8, 
10, and 15% at 3, 23, and 30°C, 
respectively, in 24 hr. Other drugs 
stable for 14 days at all three 
storage temperatures

1733 I

Levetiracetam UCB D5W, LR, NSb Stable for 4 hr at 15 to 30°C 2833 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Metoclopramide HCl with 
dexamethasone sodium 
phosphate and  
diphenhydramine HCl

DU  
AMR  
 
ES

4 g  
400 mg  
 
2 g

WY 40 mg NSa Rapid lorazepam losses of 8, 
10, and 15% at 3, 23, and 30°C, 
respectively, in 24 hr. Other drugs 
stable for 14 days at all three 
storage temperatures

1733 I

a Tested in Pharmacia-Deltec PVC pump reservoirs.

b Tested in PVC containers.

Drugs in Syringe Compatibility

Lorazepam

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Aripiprazole BMS 6.75 mg/0.9 mL HOS 0.2 mg/0.1 mL Visually compatible for 30 min 2719 C

Aripiprazole BMS 5.25 mg/0.7 mL HOS 0.6 mg/0.3 mL Visually compatible for 30 min 2719 C

Aripiprazole BMS 3.75 mg/0.5 mL HOS 1 mg/0.5 mL Visually compatible for 30 min 2719 C

Aripiprazole BMS 2.25 mg/0.3 mL HOS 1.4 mg/0.7 mL Visually compatible for 30 min 2719 C

Aripiprazole BMS 0.75 mg/0.1 mL HOS 1.8 mg/0.9 mL Visually compatible for 30 min 2719 C

Buprenorphine HCl Incompatible 4 I

Caffeine citrate 20 mg/1 mL SW 2 mg/1 mL Haze forms immediately becoming two layers 
over time

2440 I

Dimenhydrinate 10 mg/1 mL 4 mg/1 mL Clear solution 2569 C

Haloperidol lactate MN 5 mg/1 mL WY 2 mg/1 mL Physically compatible and chemically stable 
for 16 hr at room temperature

1838 C

Haloperidol lactate MN 5 mg/1 mL WY 4 mg/1 mL Visually compatible with no loss of either 
drug in 24 hr at 4 and 25°C

260 C

Haloperidol lactate MN 5 mg/1 mL WY 2 mg/1 mL Visually compatible for 4 hr at room 
temperature

260 C

Hydromorphone HCl KN 2, 10, 40 mg/1 mL WY 4 mg/1 mL Visually compatible. 10% lorazepam loss in 6 
days at 4°C, 4 days at 23°C, and 24 hr at 37°C. 
Little hydromorphone loss in 7 days at all 
temperatures

1776 C

Pantoprazole sodium a 4 mg/1 mL 4 mg/1 mL Precipitates 2574 I

Ranitidine HCl GL 50 mg/2 mL WY 4 mg/1 mL Poor mixing and layering, which disappears 
following vortex mixing

978 ?

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Lorazepam

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL HOS 0.5 mg/mLb Physically compatible with less than 10% acet-
aminophen loss over 4 hr at room tempera-
ture

2841, 2844 C

Acyclovir sodium BW 5 mg/mLa WY 0.04 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Albumin human 200 mg/mL WY 0.33 mg/mLb Visually compatible for 24 hr at 22°C 1855 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Aldesleukin CHI 33,800 I.U./mLa WY 2 mg/mL Globules form immediately 1857 I

Allopurinol sodium BW 3 mg/mLb WY 0.1 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa WY 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Amikacin sulfate BMS 5 mg/mL WY 0.33 mg/mLb Visually compatible for 24 hr at 22°C 1855 C

Amiodarone HCl WY 6 mg/mLa WY 1 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Amoxicillin sodium SKB 50 mg/mL WY 0.33 mg/mLb Visually compatible for 24 hr at 22°C 1855 C

Amoxicillin sodium–
clavulanate potassium

SKB 20 mg/mLi WY 0.33 mg/mLb Visually compatible for 24 hr at 22°C 1855 C

Amsacrine NCI 1 mg/mLa WY 0.1 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

Anakinra SYN 4 and 36 mg/mLb WY 0.1 mg/mLb Physically compatible with no loss of either 
drug in 4 hr at 22°C

2512 C

Atracurium besylate BW 0.5 mg/mLa WY 0.5 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Aztreonam SQ 40 mg/mLa WY 0.1 mg/mLa Haze forms within 1 hr 1758 I

Bivalirudin TMC 5 mg/mLa ESLa 0.5 mg/mL Physically compatible for 4 hr at 23°C 2373 C

Bumetanide LEO 0.5 mg/mL WY 0.33 mg/mLb Visually compatible for 24 hr at 22°C 1855 C

Cangrelor tetrasodium TMC 1 mg/mLb 0.5 mg/mLb Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.7 mg/mLb HOS 0.5 mg/mLb Physically compatible for 4 hr at room 
temperature

2758 C

Cefotaxime sodium RS 10 mg/mL WY 0.33 mg/mLb Visually compatible for 24 hr at 22°C 1855 C

Ceftaroline fosamil FOR 2.22 mg/mLa b e HOS 0.5 mg/mLa b e Physically compatible for 4 hr at 23°C 2826 C

Ceftolozane sulfate–
tazobactam sodium

CUB 30 mg/mLa m 2 mg/mL Physically compatible with no loss of either 
drug in 4 hr at 25°C

2959 C

Ceftolozane sulfate–
tazobactam sodium

CUB 30 mg/mLb m 2 mg/mL Physically compatible with no loss of either 
drug in 24 hr at 25°C

2959 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLm n WW 1 mg/mLn Physically compatible for 2 hr 3262 C

Ciprofloxacin BAY 2 mg/mL WY 0.33 mg/mLb Visually compatible for 24 hr at 22°C 1855 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa WY 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cladribine ORT 0.015b and 0.5d 
mg/mL

WY 0.1 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Clonidine HCl BI 0.015 mg/mL WY 0.33 mg/mLb Visually compatible for 24 hr at 22°C 1855 C

Cloxacillin sodium SMX 100 mg/mL SZ 4 mg/mL Large particles form within 4 hr 3245 I

Dexamethasone sodium 
phosphate

4 mg/mL WY 0.33 mg/mLb Visually compatible for 24 hr at 22°C 1855 C

Dexmedetomidine HCl AB 4 mcg/mLb ESL 0.5 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 5 mg/mL WY 4 mg/mL Visually compatible 1807 C

Diltiazem HCl MMD 1 mg/mLb WY 2 mg/mLb Visually compatible 1807 C

Diltiazem HCl MMD 1 mg/mLa WY 0.5 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Dobutamine HCl LI 4 mg/mLa WY 0.5 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Docetaxel RPR 0.9 mg/mLa WY 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Dopamine HCl AB 3.2 mg/mLa WY 0.5 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Doripenem JJ 5 mg/mLa b BED 0.5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa WY 0.1 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Epinephrine HCl AB 0.02 mg/mLa WY 0.5 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Erythromycin lactobi-
onate

AB 5 mg/mL WY 0.33 mg/mLb Visually compatible for 24 hr at 22°C 1855 C

Etomidate AB 2 mg/mL WY 2 mg/mL Visually compatible for 7 days at 25°C 1801 C

Etoposide phosphate BR 5 mg/mLa WY 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine ME 2 mg/mLb 0.1 mg/mLa Visually compatible for 4 hr at 22°C 1936 C

Fenoldopam mesylate AB 80 mcg/mLb ES 0.5 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate 0.05 mg/mL WY 0.33 mg/mLb Visually compatible for 24 hr at 22°C 1855 C

Fentanyl citrate ES 0.05 mg/mL WY 0.5 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Fentanyl citrate JN 0.025 mg/mLa WY 0.1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Filgrastim AMG 30 mcg/mLa WY 0.1 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Floxacillin sodium SKB 50 mg/mL WY 0.33 mg/mLb White opalescence forms in 4 hr 1855 I

Fluconazole PF 2 mg/mL WY 0.33 mg/mLb Visually compatible for 24 hr at 22°C 1855 C

Fludarabine phosphate BX 1 mg/mLa WY 0.1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Foscarnet sodium AST 24 mg/mL WY 4 mg/mL Gas production 1335 I

Foscarnet sodium AST 24 mg/mL WY 0.08 mg/mLa Physically compatible for 24 hr at 25°C under 
fluorescent light

1393 C

Fosphenytoin sodium PD 1 mg PE/mLb h WY 2 mg/mL Samples remained clear with no loss of either 
drug in 8 hr

2223 C

Furosemide CNF 10 mg/mL WY 0.33 mg/mLb Visually compatible for 24 hr at 22°C 1855 C

Furosemide AMR 10 mg/mL WY 0.5 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Gallium nitrate FUJ 1 mg/mLb WY 1 mg/mLb White haze and precipitate form immediately 
but clear in 30 min

1673 I

Gemcitabine HCl LI 10 mg/mLb WY 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2226 C

Gentamicin sulfate CNF 3 mg/mL WY 0.33 mg/mLb Visually compatible for 24 hr at 22°C 1855 C

Granisetron HCl SKB 1 mg/mL WY 0.1 mg/mLb Physically compatible with little or no loss of 
either drug in 4 hr at 22°C

1883 C

Granisetron HCl SKB 0.05 mg/mLa WY 0.1 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Haloperidol lactate JN 0.5 and 5 mg/mL WY 0.33 mg/mLb Visually compatible for 24 hr at 22°C 1855 C

Heparin sodium 417 units/mL WY 0.33 mg/mLb Visually compatible for 24 hr at 22°C 1855 C

Heparin sodium ES 100 units/mLa WY 0.5 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Hetastarch in lactated 
electrolyte

AB 6% OHM 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydrocortisone sodium 
succinate

UP 50 mg/mL WY 0.33 mg/mLb Visually compatible for 24 hr at 22°C 1855 C

Hydromorphone HCl KN 1 mg/mL WY 0.5 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Hydromorphone HCl AST 0.5 mg/mLa WY 0.1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Idarubicin HCl AD 1 mg/mLb WY 2 mg/mL Color changes immediately 1525 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Imipenem–cilastatin 
sodium

MSD 5 mg/mLl WY 0.33 mg/mLb Yellow precipitate forms in 24 hr 1855 I

Isavuconazonium 
sulfate

ASP 1.5 mg/mLn WW 1 mg/mLn Physically compatible for 2 hr 3263 C

Labetalol HCl AH 2 mg/mLa WY 0.5 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Letermovir ME Physically incompatible 3398 I

Levofloxacin OMN 5 mg/mLa 2 mg/mL Visually compatible for 4 hr at 24°C 2233 C

Linezolid PHU 2 mg/mL WY 0.1 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Melphalan HCl BW 0.1 mg/mLb WY 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meropenem 50 mg/mL HOS 4 mg/mL Temperature increased upon mixing 3538 I

Meropenem– 
vaborbactam

TMC 8 mg/mLb o WW 1 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Methadone HCl LI 1 mg/mLa WY 0.1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Metronidazole BRN 5 mg/mL WY 0.33 mg/mLb Visually compatible for 24 hr at 22°C 1855 C

Micafungin sodium ASP 1.5 mg/mLb AB 0.5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Midazolam HCl RC 2 mg/mLa WY 0.5 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Milrinone lactate SW 0.2 mg/mLa WY 0.5 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Milrinone lactate SW 0.4 mg/mLa WY 0.2 mg/mLa Visually compatible. Little loss of either drug 
in 4 hr at 23°C

2214 C

Milrinone lactate SS 0.2 mg/mLa WY 1 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Milrinone lactate SS 0.2 mg/mLa WY 2 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Morphine sulfate SCN 2 mg/mLa WY 0.5 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Morphine sulfate AST 1 mg/mLa WY 0.1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Nicardipine HCl WY 1 mg/mLa WY 0.5 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Nitroglycerin AB 0.4 mg/mLa WY 0.5 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Norepinephrine  
bitartrate

AB 0.128 mg/mLa WY 0.5 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Omeprazole sodium AST 4 mg/mL WY 0.33 mg/mLb Yellow discoloration forms 1855 I

Ondansetron HCl GL 1 mg/mLb WY 0.1 mg/mLa Light haze develops immediately 1365 I

Oritavancin diphos-
phate

TAR 0.8, 1.2, and 2 mg/
mLa 

HOS 1 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Oxaliplatin SS 0.5 mg/mLa ESL 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Paclitaxel NCI 1.2 mg/mLa 0.1 mg/mLa Physically compatible for 4 hr at 22°C 1528 C

Palonosetron HCl MGI 50 mcg/mL BA 0.5 mg/mLa Physically compatible. No loss of either drug 
in 4 hr

2608 C

Pancuronium bromide ES 0.05 mg/mLa WY 0.5 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Pemetrexed disodium LI 20 mg/mLb ES 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Piperacillin sodium–
tazobactam sodium

LEc 40 mg/mLa j WY 0.1 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Plazomicin sulfate ACH 24 mg/mLn WW 1 mg/mLn Physically compatible for 1 hr at 20 to 25°C 3432 C

Posaconazole ME 18 mg/mL 1 mg/mLn Physically compatible 2911, 2912 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Potassium chloride BRN 1 mEq/mL WY 0.33 mg/mLb Visually compatible for 24 hr at 22°C 1855 C

Propofol ZENp 10 mg/mL WY 0.1 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Ranitidine HCl GL 0.5 mg/mL WY 0.33 mg/mLb Visually compatible for 24 hr at 22°C 1855 C

Ranitidine HCl GL 1 mg/mLa WY 0.5 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Remifentanil HCl GW 0.025 and 0.25 mg/
mLb 

WY 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb WY 0.1 mg/mLb Slightly bluish haze forms in 1 hr 1436 I

Tacrolimus FUJ 1 mg/mLb WY 1 mg/mLa Visually compatible for 24 hr at 25°C 1630 C

Tedizolid phosphate CUB 0.8 mg/mLb WW 1 mg/mLb Physically compatible for 2 hr 3244 C

Teniposide BR 0.1 mg/mLa WY 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMf 1 mg/mLa WY 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226g WY 0.1 mg/mLa Damage to emulsion occurs in 1 hr 2215 I

TPN #212 to #215g WY 0.1 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Trimethoprim–sulfame-
thoxazole

RC 0.8 mg/mLk WY 0.33 mg/mLb Visually compatible for 24 hr at 22°C 1855 C

Vancomycin HCl LI 5 mg/mL WY 0.33 mg/mLb Visually compatible for 24 hr at 22°C 1855 C

Vecuronium bromide OR 0.1 mg/mLa WY 0.5 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Vecuronium bromide OR 4 mg/mL WY 0.33 mg/mLb Visually compatible for 24 hr at 22°C 1855 C

Vecuronium bromide OR 1 mg/mL WY 0.5 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Vinorelbine tartrate BW 1 mg/mLb WY 0.1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Zidovudine BW 4 mg/mLa WY 80 mcg/mLa Physically compatible for 4 hr at 25°C 1193 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Test performed using the formulation WITHOUT edetate disodium.

d Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

e Tested in Ringer’s injection, lactated.

f Lyophilized formulation tested.

g Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

h Concentration expressed in milligrams of phenytoin sodium equivalents (PE) per mL.

i Amoxicillin component. Amoxicillin in a 10:1 fixed-ratio concentration with clavulanic acid.

j Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

k Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

l Not specified whether concentration refers to single component or combined components.

m Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

n Tested in both dextrose 5% and sodium chloride 0.9%.

o Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

p Test performed using the formulation WITH edetate disodium.

Selected Revisions July 1, 2020. © Copyright, October 1984. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Magnesium Sulfate
AHFS 28:12.92

Products
Magnesium sulfate is available in concentrations of 50, 8, 4, 2, 
and 1% in a variety of container sizes.4 The 50% solution provides 
500 mg/mL of magnesium sulfate (magnesium 4.06 mEq/mL). 
The pH of these concentrations may have been adjusted with 
sodium hydroxide and/or sulfuric acid.1(7/07) 4 

Magnesium sulfate is available as 4% (40 mg/mL; 0.325 
mEq/mL) and 8% (80 mg/mL; 0.65 mEq/mL) solutions in water 
for injection. Magnesium sulfate in dextrose 5% is available as 
1% (10 mg/mL; 0.081 mEq/mL) and 2% (20 mg/mL; 0.162 mEq/
mL).1(7/07) 

pH
Magnesium sulfate injection has a pH adjusted to 5.5 to 7.1(7/07) 
The premixed infusion solutions have pH values in the range of 
3.5 to 6.5.17 

Osmolarity
The 50% solution has a calculated osmolarity of 4060  
mOsm/L.1(7/07) 

Magnesium sulfate 4 and 8% solutions in water for injection 
have osmolarities of 325 and 649 mOsm/L, respectively. Magne-
sium sulfate 1 and 2% solutions in dextrose 5% have osmolari-
ties of 333 and 415 mOsm/L.1(7/07) 

Administration
Magnesium sulfate may be administered by intramuscular or 
direct intravenous injection and by continuous or intermittent 
intravenous infusion. For intravenous injection, a concentration 
of 20% or less should be used; the rate of injection should not 
exceed 1.5 mL of a 10% solution (or equivalent) per minute. For 
intramuscular injection, a 25 or 50% concentration is satisfac-
tory for adults, but dilute to 20% for infants and children.1(7/07) 4 

Stability
Magnesium sulfate 50% injection and magnesium sulfate 4 and 
8% in water for injection or 1 and 2% in dextrose 5% should 
be stored at controlled room temperature and protected from 
freezing.1(7/07) 4 Refrigeration of intact ampuls may result in 
precipitation or crystallization.593 

DOI: 10.37573/9781585286850.244

Compatibility Information
Solution Compatibility

Magnesium sulfate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% MG AB 40 g Physically compatible. Stable for 60 days at 0°C 922 C

Ringer’s injection, lactated BAa b AMR 37 g Visually compatible. No change in composition in 3 months 
stored at room temperature

2184 C

Sodium chloride 0.9% BAa b AMR 37 g Visually compatible. No change in composition in 3 months 
stored at room temperature

2184 C

a Tested in glass containers.

b Tested in PVC containers.

Additive Compatibility

Magnesium sulfate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amphotericin B SQ 40 and 80 
mg

IMS 2 and 4 g D5W Physically incompatible in 3 hr at 24°C with 
decreased clarity and development of superna-
tant

1578 I

Calcium chloride DB 4 to 20 g DB 10 to 50 g D5W, NS Visible precipitate or microprecipitate forms at 
room temperature

2597 I

Calcium chloride DB 2 g DB 4 g D5W, NS No visible precipitate. Microscopic examination 
was inconclusive

2597 ?
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Calcium chloride DB 2 g DB 2.5 g TPN #266c No visible precipitate or microprecipitate in 24 hr 
at room temperature

2597 C

Calcium gluconate DB 12 to 60 g DB 10 to 50 g D5W, NS Visible precipitate or microprecipitate forms at 
room temperature

2597 I

Calcium gluconate DB 6 g DB 5 g D5W, NS No visible precipitate or microprecipitate in 24 hr 
at room temperature

2597 C

Calcium gluconate PP 4 g SZ 4 g D5W, NS Physically compatible for 7 days at 5 and 25°C 
protected from light

2909 C

Calcium gluconate PP 10 g SZ 10 g D5W, NS Physically compatible for 7 days at 5 and 25°C 
protected from light

2909 C

Chloramphenicol 
sodium succinate

PD 10 g LI 16 mEq D5W Physically compatible 15 C

Cisplatin BR 50 and 200 
mg

1 and 2 g D5½Sa Compatible for 48 hr at 25°C and 96 hr at 4°C 
followed by 48 hr at 25°C

1088 C

Cyclosporine SZ 2 g LY 30 g D5W Transient turbidity upon preparation. 5% cyclo-
sporine loss in 6 hr and 10% loss in 12 hr at 24°C 
under fluorescent light

1629 I

Dobutamine HCl LI 167 mg ES 83 g NS Haze forms between 20 and 24 hr 552 I

Dobutamine HCl LI 1 g TO 2 g D5W, NS Slightly pink in 24 hr at 25°C 789 I

Heparin sodium 50,000 
units

130 mEq NSb Visually compatible with heparin activity 
retained for 14 days at 24°C under fluorescent 
light

1908 C

Hydrocortisone 
sodium succinate

UP 100 mg ES 750 mg AA 3.5%, D 25% Physically compatible 302 C

Isoproterenol HCl WI 4 mg 1 g Physically compatible 59 C

Meropenem ZEN 1 and 20 g AST 1 g NS Visually compatible for 4 hr at room temperature 1994 C

Methyldopate HCl MSD 1 g 1 g D5W, D10W, 
D2.5½S, D2.5S, 
D5¼S, D5½S, D5S, 
D10S, NS, ½S

Physically compatible 23 C

Norepinephrine 
bitartrate

WI 8 mg 1 g D5W, D10W, 
D2.5½S, D2.5S, 
D5¼S, D5½S, D5S, 
D10S, NS, ½S

Physically compatible 77 C

Penicillin G potas-
sium

PF 500 mg 1 g W 5% penicillin loss in 1 day and 13% in 2 days at 
24°C

999 C

Penicillin G potas-
sium

PF 500 mg 2 to 8 g W 7 to 8% penicillin loss in 1 day and 20 to 25% in 
2 days at 24°C

999 C

Polymyxin B 
sulfate

BW 200 mg LI 16 mEq D5W Physically incompatible 15 I

Potassium acetate 25 mmol 10 mmol TPN Transient precipitate forms 2266 ?

Potassium chloride BRN 80 mEq DB 3.9 g D5W, NS Visually compatible. Under 5% loss of ions in 24 
hr at 22°C

2360 C

Sodium bicar-
bonate

AB 80 mEq LI 16 mEq D5W Physically incompatible 15 I

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Sodium bicar-
bonate

BA 50 mEq HOS 1.5 and 15 
mEq

d Physically compatible. No loss of ions for 48 hr 
at 23°C

2814 C

Verapamil HCl KN 80 mg IX 10 g D5W, NS Physically compatible for 24 hr 764 C

a Tested in PVC containers.

b Tested in glass containers.

c Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

d Tested in an extemporaneously-compounded hemofiltration solution.

Drugs in Syringe Compatibility

Magnesium sulfate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Dimenhydrinate 10 mg/1 mL 500 mg/1 mL Clear solution 2569 C

Hydrocortisone sodium 
succinate

UP 100 mg/2 mL ES 500 mg/mL White precipitate formed 302 I

Metoclopramide HCl RB 10 mg/2 mL ES 500 mg/1 mL Physically compatible for 48 hr at 25°C 1167 C

Metoclopramide HCl RB 10 mg/2 mL ES 1 g/2 mL Physically compatible for 48 hr at 25°C 1167 C

Metoclopramide HCl RB 160 mg/32 mL ES 1 g/2 mL Physically compatible for 48 hr at 25°C 1167 C

Pantoprazole sodium a 4 mg/1 mL 500 mg/1 mL Whitish precipitate 2574 I

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Magnesium sulfate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 5 mg/mLa LY 20 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Aldesleukin CHI 33,800 I.U./
mLa 

LY 20 mg/mLa Visually compatible with little or no loss of aldesleukin 
activity

1857 C

Amifostine USB 10 mg/mLa AST 100 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Amikacin sulfate BR 5 mg/mLa IX 16.7, 33.3, 66.7, 
100 mg/mLa 

Physically compatible for at least 4 hr at 32°C 813 C

Amiodarone HCl WY 6 mg/mLa APP 500 mg/mL Immediate opaque white turbidity becoming thick precipi-
tate in 24 hr at 22°C

2352 I

Amiodarone HCl WY 6 mg/mLa APP 20 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Ampicillin sodium WY 20 mg/mLb IX 16.7, 33.3, 66.7, 
100 mg/mLa 

Physically compatible for at least 4 hr at 32°C 813 C

Aztreonam SQ 40 mg/mLa AST 100 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa APP 100 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetrasodium TMC 1 mg/mLb 100 mg/mLb Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.7 mg/mLb AMR 100 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Caspofungin acetate ME 0.5 mg/mLb HOS 40 mg/mL Physically compatible over 60 min 2766 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cefazolin sodium LI 20 mg/mLa IX 16.7, 33.3, 66.7, 
100 mg/mLa 

Physically compatible for at least 4 hr at 32°C 813 C

Cefotaxime sodium HO 20 mg/mLa IX 16.7, 33.3, 66.7, 
100 mg/mLa 

Physically compatible for at least 4 hr at 32°C 813 C

Cefoxitin sodium MSD 20 mg/mLa IX 16.7, 33.3, 66.7, 
100 mg/mLa 

Physically compatible for at least 4 hr at 32°C 813 C

Ceftaroline fosamil FOR 2.22 mg/mLa b AMR 100 mg/mLa b Physically compatible for 4 hr at 23°C 2826 C

Ceftaroline fosamil FOR 2.22 mg/mLf AMR 100 mg/mLf Increase in measured haze 2826 I

Ceftazidime–avibactam 
sodium

ALL 20 mg/mLo p Physically compatible for up to 4 hr at room temperature 3004 C

Ceftolozane sulfate– 
tazobactam sodium

CUB 10 mg/mLd m APP 100 mg/mLd Physically compatible for 2 hr 3262 C

Chloramphenicol sodium 
succinate

PD 20 mg/mLa IX 16.7, 33.3, 66.7, 
100 mg/mLa 

Physically compatible for at least 4 hr at 32°C 813 C

Ciprofloxacin MI 2 mg/mLa LY 50% Visually compatible for 2 hr at 25°C 1628 C

Ciprofloxacin MI 2 mg/mLd AB 4 mEq/mL Precipitate forms in 4 hr in D5W and 1 hr in NS at 24°C 1655 I

Cisatracurium besylate GW 0.1, 2, 5 mg/
mLa 

AB 100 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Clindamycin phosphate UP 12 mg/mLa IX 16.7, 33.3, 66.7, 
100 mg/mLa 

Physically compatible for at least 4 hr at 32°C 813 C

Clonidine HCl BI 18 mcg/mLb BRN 9.6 mg/mLa Visually compatible 2642 C

Cloxacillin sodium SMX 100 mg/mL PPC 500 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Dexmedetomidine HCl AB 4 mcg/mLb APP 100 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Dexmedetomidine HCl HOS, 
HQS

4 mcg/mLb 100 mg/mL Stated to be compatible 2848, 
3179 

C

Dobutamine HCl LI 4 mg/mLd LY 40 mg/mLd Physically compatible for 3 hr 1316 C

Docetaxel RPR 0.9 mg/mLa AST 100 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Doripenem JJ 5 mg/mLa b AMR 100 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl liposomal SEQ 0.4 mg/mLa AST 100 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Doxycycline hyclate PF 1 mg/mLa IX 16.7, 33.3, 66.7, 
100 mg/mLa 

Physically compatible for at least 4 hr at 32°C 813 C

Enalaprilat MSD 0.05 mg/mLb LY 10 mEq/mLa Physically compatible for 24 hr at room temperature under 
fluorescent light

1355 C

Eravacycline dihydrochlo-
ride

TET 0.6 mg/mLb FRK 100 mg/mLb Physically compatible for 2 hr at room temperature 3532 C

Erythromycin lactobionate AB 5 mg/mLa IX 16.7, 33.3, 66.7, 
100 mg/mLa 

Physically compatible for at least 4 hr at 32°C 813 C

Esmolol HCl DCC 10 mg/mLa LY 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Etoposide phosphate BR 5 mg/mLa AST 100 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine MSD 0.2 mg/mLa SO 100 mg/mLb Physically compatible for 14 hr 1196 C

Famotidine ME 2 mg/mLb 100 mg/mLa Visually compatible for 4 hr at 22°C 1936 C

Fenoldopam mesylate AB 80 mcg/mLb APP 100 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Fludarabine phosphate BX 1 mg/mLa SO 100 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Gallium nitrate FUJ 1 mg/mLb AMR 200 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Gentamicin sulfate SC 0.8 mg/mLa IX 16.7, 33.3, 66.7, 
100 mg/mLa 

Physically compatible for at least 4 hr at 32°C 813 C

Granisetron HCl SKB 1 mg/mL AB 16 mg/mLb Physically compatible with little or no loss of granisetron in 
4 hr at 22°C

1883 C

Granisetron HCl SKB 0.05 mg/mLa AB 100 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Heparin sodium UP 1000 units/Le AB 500 mg/mL Physically compatible for 4 hr at room temperature 534 C

Hetastarch in lactated 
electrolyte

AB 6% AST 100 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydrocortisone sodium 
succinate

UP 10 mg/Le AB 500 mg/mL Physically compatible for 4 hr at room temperature 534 C

Hydromorphone HCl KN 2 mg/mLa LY 16.7, 33.3, 50, 
100 mg/mLa 

Visually compatible for 4 hr at 25°C 1549 C

Hydroxyethyl starch 
130/0.4 in sodium chlo-
ride 0.9%

FRK 6% SZ 125a , 250a , 500 
mg/mL

Visually compatible for 24 hr at room temperature 2770 C

Idarubicin HCl AD 1 mg/mLb SO 2 mg/mLb Visually compatible for 24 hr at 25°C 1525 C

Insulin, regular LI 0.2 unit/mLb LY 40 mg/mLf Physically compatible for 2 hr at 25°C 1395 C

Isavuconazonium sulfate ASP 1.5 mg/mLd HOS 100 mg/mLd Physically compatible for 2 hr 3263 C

Labetalol HCl SC 1 mg/mLa LY 10 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Letermovir ME b b Physically compatible 3398 C

Levofloxacin OMN 5 mg/mLa AMR 20 mg/mLb Physically compatible 2794 C

Linezolid PHU 2 mg/mL AST 100 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Meperidine HCl WI 10 mg/mLa LY 16.7, 33.3, 50, 
100 mg/mLa 

Visually compatible for 4 hr at 25°C 1549 C

Meropenem 50 mg/mL FRK 500 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Meropenem–vaborbactam TMC 8 mg/mLb n XGN 100 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Metronidazole SE 5 mg/mL IX 16.7, 33.3, 66.7, 
100 mg/mLa 

Physically compatible for at least 4 hr at 32°C 813 C

Micafungin sodium ASP 1.5 mg/mLb AMR 100 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Milrinone lactate SW 0.4 mg/mLa SO 40 mg/mLa Visually compatible. No milrinone loss in 4 hr at 23°C 2214 C

Morphine sulfate ES 1 mg/mLa LY 16.7, 33.3, 50, 
100 mg/mLa 

Visually compatible for 4 hr at 25°C 1549 C

Morphine sulfate g 2 mg/mLb AB 2, 4, 8 mg/mLb Visually compatible for 8 hr at room temperature 1719 C

Nafcillin sodium WY 20 mg/mLa IX 16.7, 33.3, 66.7, 
100 mg/mLa 

Physically compatible for at least 4 hr at 32°C 813 C

Nicardipine HCl DCC 0.1 mg/mLa LY 10 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Ondansetron HCl GL 1 mg/mLb SO 100 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Oxacillin sodium BE 20 mg/mLa IX 16.7, 33.3, 66.7, 
100 mg/mLa 

Physically compatible for at least 4 hr at 32°C 813 C

Oxaliplatin SS 0.5 mg/mLa APP 100 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Paclitaxel NCI 1.2 mg/mLa AST 100 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Penicillin G potassium SQ 100,000 units/
mLa 

IX 16.7, 33.3, 66.7, 
100 mg/mLa 

Physically compatible for at least 4 hr at 32°C 813 C

Piperacillin sodium– 
tazobactam sodium

LEc 40 mg/mLa k AST 100 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Plazomicin sulfate ACH 24 mg/mLd XGN 100 mg/mLd Physically compatible for 1 hr at 20 to 25°C 3432 C

Potassium chloride AB 40 mEq/Le AB 500 mg/mL Physically compatible for 4 hr at room temperature 534 C

Propofol ZENq 10 mg/mL AST 100 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Remifentanil HCl GW 0.025 and 
0.25 mg/mLb 

AB 100 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb LY 100 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Sodium nitroprusside RC 0.3, 1.2, 3 mg/
mLa 

SX 0.4 and 0.8 mEq/
mLj 

Visually compatible for 48 hr at 24°C protected from light 2357 C

Tedizolid phosphate CUB 0.8 mg/mLb HOS 100 mg/mLb Immediate precipitation and increase in measured turbidity 3244 I

Telavancin HCl ASP 7.5 mg/mLa b f AMR 100 mg/mLa b f Physically compatible for 2 hr 2830 C

Thiotepa IMMh 1 mg/mLa AST 100 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226i AB 100 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

Tobramycin sulfate DI 0.8 mg/mLa IX 16.7, 33.3, 66.7, 
100 mg/mLa 

Physically compatible for at least 4 hr at 32°C 813 C

TPN #212 to #215i AB 100 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Trimethoprim– 
sulfamethoxazole

RC 0.8 mg/mLa l IX 16.7, 33.3, 66.7, 
100 mg/mLa 

Physically compatible for at least 4 hr at 32°C 813 C

Vancomycin HCl LI 5 mg/mLa IX 16.7, 33.3, 66.7, 
100 mg/mLa 

Physically compatible for at least 4 hr at 32°C 813 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c  Test performed using the formulation WITHOUT edetate disodium.

d  Tested in both dextrose 5% and sodium chloride 0.9%.

e  Tested in dextrose 5% in Ringer’s injection, dextrose 5% in Ringer’s injection, lactated, dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

f   Tested in Ringer’s injection, lactated.

g  Extemporaneously prepared product.

h  Lyophilized formulation tested.

i  Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

j   Tested in dextrose 5% in sodium chloride 0.225%.

k  Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

l   Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

m Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

n  Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

o  Ceftazidime component. Ceftazidime in a 4:1 fixed-ratio concentration with avibactam.

p  Tested in dextrose 5%, sodium chloride 0.9%, and Ringer’s injection, lactated.

q  Test performed using the formulation WITH edetate disodium.

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Mannitol
AHFS 40:28.12

Products
Mannitol is available in concentrations ranging from 5 to 
25%:1(6/06) 4 

Concentration Osmolarity Available Sizes

 5%  275 mOsm/L 1000 mL

10%  550 mOsm/L 500 and 1000 mL

15%  825 mOsm/L 500 mL

20% 1100 mOsm/L 250 and 500 mL

25% 1375 mOsm/L 50 mL

pH
From 4.5 to 7.1(6/06) 4 

Trade Name(s)
Osmitrol

Administration
Mannitol is administered by intravenous infusion. An admin-
istration set with a filter should be used for infusion solutions 
containing mannitol 20% or more. The dosage, concentration, 
and administration rate are dependent on the patient’s condi-
tion and response.1(6/06) 4 

Stability
Mannitol solutions should be stored at controlled room 
temperature and protected from freezing.1(6/06) 4 The solutions 
are chemically stable. Mannitol 25% was chemically and physi-
cally stable after 5 autoclavings at 250°F for 15 minutes. In addi-
tion, no extracts or visible particles from the rubber closures 
were found.83 

Crystallization
In concentrations of 15% or greater, mannitol may crystallize when 
exposed to low temperatures.1(6/06) 4 593 Do not use a mannitol solu-

tion containing crystals. If such crystallization occurs, the recom-
mended procedure for resolubilization is to heat the mannitol 
in a dry heat cabinet to 70°C for flexible plastic containers with 
the overwrap intact or to 80°C for glass containers with vigorous 
shaking. The use of a water bath is not recommended. Mannitol 
25% in glass vials may be autoclaved at 121°C. The solution should 
cool to body temperature before use.1(6/06) 4 

The use of a microwave oven to resolubilize crystallized 
mannitol in glass ampuls has been suggested. Exposure to 
microwave radiation followed by shaking satisfactorily resolu-
bilized the crystals in a shorter total time than the water bath 
and autoclave methods and resulted in no chemical decompo-
sition.694 

Unfortunately, the use of microwave radiation to solubi-
lize mannitol crystals is a highly risky undertaking. Explosions 
of mannitol ampuls during microwave exposure have been 
reported.695 697 Such explosions could injure someone as well as 
ruin the microwave oven. The explosion results from pressure 
building during the heating of the solution that occurs from the 
microwave exposure.696 697 

One inventive pharmacist redissolved mannitol crystals using 
a coffeemaker.1114 

As an alternative to resolubilizing techniques, the use of 
warming chambers to maintain the solutions in a crystal-free 
condition has been recommended.698 699 700 Various chambers 
have been described, including a wooden cabinet,698 a metal 
kettle,699 and even a bun warmer.700 Storage temperatures of 35 
and 50°C have been utilized.698 699 

A related but differing effect is seen when supersaturated 
solutions of mannitol are placed in polyvinyl chloride (PVC) 
bags. Within a few minutes, a heavy white flocculent precipi-
tate forms. The needle-like crystals in mannitol solutions result 
from slow undisturbed growth. The white flocculent mannitol 
precipitate results from contact with the PVC surfaces, which 
act as nuclei for rapid crystallization of small crystals. Attempts 
to resolubilize the precipitate with the aid of heat are not fruitful 
because crystallization may recur in a short time.432 

DOI: 10.37573/9781585286850.245

Compatibility Information
Additive Compatibility

Mannitol

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 250 mg and 5 g BA 20% Compatible and stable for 24 hr at 25°C, 60 
days at 4°C, 30 days at −15°C

292 C

Aztreonam 50 and 
100 g

Manufacturer-recommended solution 2864, 
2866 

C
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Cefoxitin sodium MSD 1, 2, 10, 20 g 10% 4 to 5% cefoxitin loss in 24 hr and 10 to 
11% in 48 hr at 25°C. 2 to 5% cefoxitin loss 
in 7 days at 5°C

308 C

Ceftriaxone sodium RC 10 to 40 g 5 and 10% Less than 10% loss in 24 hr at 25°C 1(6/06) C

Cisplatin BR 50 and 200 mg 18.75 g D5½Sa Compatible for 48 hr at 25°C and 96 hr at 
4°C followed by 48 hr at 25°C

1088 C

Dopamine HCl AS 800 mg MG 20% Under 5% dopamine loss in 48 hr at 25°C 79 C

Ertapenem sodium ME 10 and 20 g AB 5% Precipitate in <1 hr. 15% loss in 20 hr at 
25°C. 7% loss in 2 days at 4°C

2487 I

Ertapenem sodium ME 10 and 20 g AB 20% Precipitate in <1 hr. 13% loss in 6 hr at 
25°C. 8% loss in 1 day at 4°C

2487 I

Fosphenytoin sodium PD 2, 8, 20 mg PE/
mLb 

BAa 20% Visually compatible with little or no loss in 
7 days at 25°C under fluorescent light

2083 C

Furosemide AB 200, 400, 800 mg BAa 20% Visually compatible for 72 hr at 22°C 1803 C

Gentamicin sulfate 120 mg 20% Physically compatible and gentamicin stable 
for 24 hr at 25°C

897 C

Imipenem–cilastatin 
sodium

MSD 2.5f g ABc 2.5% 9% imipenem loss in 9 hr at 25°C. 7% loss 
in 48 hr and 11% in 72 hr at 4°C

1141 Id 

Imipenem–cilastatin 
sodium

MSD 5f g ABc 2.5% 6% imipenem loss in 3 hr and 12% in 6 hr 
at 25°C. 7% loss in 24 hr and 10% in 48 hr 
at 4°C

1141 Id 

Imipenem–cilastatin 
sodium

MSD 2.5f g ABc 5% 6% imipenem loss in 3 hr and 10% in 6 hr 
at 25°C. 9% loss in 48 hr and 13% in 72 hr 
at 4°C

1141 Id 

Imipenem–cilastatin 
sodium

MSD 5f g ABc 5% 7% imipenem loss in 3 hr and 12% in 6 hr 
at 25°C. 12% loss in 48 hr at 4°C

1141 Id 

Imipenem–cilastatin 
sodium

MSD 2.5f g ABc 10% 6% imipenem loss in 3 hr and 10% in 6 hr 
at 25°C. 7% loss in 24 hr and 12% in 48 hr 
at 4°C

1141 Id 

Imipenem–cilastatin 
sodium

MSD 5f g ABc 10% 12% imipenem loss in 3 hr at 25°C. 13% loss 
in 48 hr at 4°C

1141 Id 

Levofloxacin OMJ 0.5 g BA 20% Precipitate forms within a few hours 1986 I

Levofloxacin OMJ 5 g BA 20% Precipitate forms within 13 weeks at −20°C 1986 I

Levofloxacin OMJ 5 g BA 20% Physically compatible. <4% loss in 3 days at 
25°C, 14 days at 5°C, in dark

1986 C

Meropenem ZEN 1 g BAa 2.5% 7 to 8% meropenem loss in 8 hr at 24°C and 
in 24 hr at 4°C

2089 Id 

Meropenem ZEN 20 g BAa 2.5% 7 to 9% meropenem loss in 4 hr at 24°C and 
6% loss in 20 hr at 4°C

2089 Id 

Meropenem ZEN 1 g BAa 10% 10 to 11% meropenem loss in 4 hr at 24°C 
and in 20 hr at 4°C

2089 Id 

Meropenem ZEN 20 g BAa 10% 10% meropenem loss in 3 hr at 24°C and in 
20 hr at 4°C

2089 Id 

Metoclopramide HCl RB 40 and 100 mg AB 20% Physically compatible for 48 hr at room 
temperature

924 C

Metoclopramide HCl RB 40 and 100 mg AB 20% Physically compatible for 48 hr at 25°C 1167 C

Additive Compatibility (Cont.)
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Additive Compatibility (Cont.)

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Metoclopramide HCl RB 640 mg and 1.6 g AB 20% Physically compatible for 48 hr at 25°C 1167 C

Ondansetron HCl GL 16 mg BPa 10% Physically compatible. Stable for 7 days at 
room temperature in light and at 4°C

1366 C

Sodium bicarbonate AB 44.6 mEq AMR 25 g D5LR, D5¼S, 
D5½S, D5S, 
D5W, D10W, 
NS, ½Se 

Visually compatible for 24 hr at 24°C 1853, 
1973 

C

Tobramycin sulfate LI 200 mg and 1 g 20% Physically compatible and chemically stable 
for 48 hr at 25°C

147 C

Tramadol HCl GRU 0.4 g 20% Visually compatible with no tramadol loss 
in 24 hr at room temperature and 4°C

2652 C

Verapamil HCl KN 80 mg IX 25 g D5W, NS Physically compatible for 24 hr 764 C

a Tested in PVC containers.

b Concentration expressed in milligrams of phenytoin sodium equivalents (PE) per mL.

c Tested in glass containers.

d Incompatible by conventional standards but may be used in shorter periods of time.

e Tested in polyolefin containers.

f Imipenem component. Imipenem in a 1:1 fixed-ratio concentration with cilastatin.

Y-Site Injection Compatibility (1:1 Mixture)

Mannitol

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL HOS 150 mg/mL Physically compatible with less than 10% acet-
aminophen loss over 4 hr at room tempera-
ture

2841, 2844 C

Allopurinol sodium BW 3 mg/mLb BA 15% Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa BA 15% Physically compatible for 4 hr at 23°C 1845 C

Aztreonam SQ 40 mg/mLa BA 15% Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa BA 15% Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetrasodium TMC 1 mg/mLb 15% Physically compatible for 4 hr 3243 C

Ceftaroline fosamil FOR 2.22 mg/mLa b h HOS 15% Physically compatible for 4 hr at 23°C 2826 C

Ceftolozane sulfate– 
tazobactam sodium

CUB 10 mg/mLj k HOS 25% Physically compatible for 2 hr 3262 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa BA 15% Physically compatible for 4 hr at 23°C 2074 C

Cladribine ORT 0.015b and 0.5c 
mg/mL

BA 15% Physically compatible for 4 hr at 23°C 1969 C

Cloxacillin sodium SMX 100 mg/mL HOS 250 mg/mL Physically compatible for up to 4 hr at room 
temperature

3245 C

Dexmedetomidine HCl HOS, 
HQS

4 mcg/mLb 20% Stated to be compatible 2848, 3179 C

Docetaxel RPR 0.9 mg/mLa BA 15% Physically compatible for 4 hr at 23°C 2224 C

Doripenem JJ 5 mg/mLa b HOS 15% Physically compatible for 4 hr at 23°C 2743 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Doxorubicin HCl liposomal SEQ 0.4 mg/mLa BA 15% Partial loss of measured natural turbidity 2087 I

Etoposide phosphate BR 5 mg/mLa BA 15% Physically compatible for 4 hr at 23°C 2218 C

Fenoldopam mesylate AB 80 mcg/mLb BA 15% Physically compatible for 4 hr at 23°C 2467 C

Filgrastim AMG 30 mcg/mLa BA 15% Filaments form immediately 1687 I

Fludarabine phosphate BX 1 mg/mLa BA 15% Visually compatible for 4 hr at 22°C 1439 C

Fluorouracil SO 1 and 2 mg/mLd 20% Physically compatible and fluorouracil stable 
for 24 hr. Mannitol not tested

1526 C

Gallium nitrate FUJ 1 mg/mLb AB 250 mg/mL Visually compatible for 24 hr at 25°C 1673 C

Gemcitabine HCl LI 10 mg/mLb BA 15% Physically compatible for 4 hr at 23°C 2226 C

Hetastarch in lactated elec-
trolyte

AB 6% BA 15% Physically compatible for 4 hr at 23°C 2339 C

Idarubicin HCl AD 1 mg/mLb AB 12.5 mg/
mLb 

Visually compatible for 24 hr at 25°C 1525 C

Isavuconazonium sulfate ASP 1.5 mg/mLj HOS 20% Physically compatible for 2 hr 3263 C

Linezolid PHU 2 mg/mL BA 15% Physically compatible for 4 hr at 23°C 2264 C

Melphalan HCl BW 0.1 mg/mLb BA 15% Physically compatible for 3 hr at 22°C 1557 C

Meropenem 50 mg/mL HOS 250 mg/mL Physically compatible for 4 hr at room 
temperature

3538 C

Meropenem–vaborbactam TMC 8 mg/mLb l HOS 20% Physically compatible for 3 hr at 20 to 25°C 3380 C

Ondansetron HCl GL 1 mg/mLb BA 15% Visually compatible for 4 hr at 22°C 1365 C

Oxaliplatin SS 0.5 mg/mLa BA 15% Physically compatible for 4 hr at 23°C 2566 C

Paclitaxel NCI 1.2 mg/mLa BA 15% Physically compatible for 4 hr at 22°C 1556 C

Palonosetron HCl MGI 50 mcg/mL HOS 15% Physically compatible. No palonosetron loss in 
4 hr at room temperature

2775 C

Pantoprazole sodium g 4 mg/mL 25% Precipitates 2574 I

Pemetrexed disodium LI 20 mg/mLb BA 15% Physically compatible for 4 hr at 23°C 2564 C

Piperacillin sodium–tazo-
bactam sodium

LEg 40 mg/mLa i BA 15% Physically compatible for 4 hr at 22°C 1688 C

Plazomicin sulfate ACH 24 mg/mLj HOS 20% Physically compatible for 1 hr at 20 to 25°C 3432 C

Propofol ZENm 10 mg/mL BA 15% Physically compatible for 1 hr at 23°C 2066 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

BA 15% Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb BA 15% Visually compatible for 4 hr at 22°C 1436 C

Tedizolid phosphate CUB 0.8 mg/mLb HOS 20% Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLa b h HOS 20% Physically compatible for 2 hr 2830 C

Teniposide BR 0.1 mg/mLa BA 15% Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMe 1 mg/mLb BA 15% Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226f BA 15% Visually compatible for 4 hr at 23°C 2215 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

TPN #212 to #215f BA 15% Physically compatible for 4 hr at 23°C 2109 C

Vinorelbine tartrate BW 1 mg/mLb BA 15% Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

d Tested in dextrose 5% in sodium chloride 0.45%, dextrose 5%, and sodium chloride 0.9%.

e Lyophilized formulation tested.

f Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

g Test performed using the formulation WITHOUT edetate disodium.

h Tested in Ringer’s injection, lactated.

i Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

j Tested in both dextrose 5% and sodium chloride 0.9%.

k Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

l Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

m Test performed using the formulation WITH edetate disodium.

Selected Revisions May 1, 2020. © Copyright, October 1982. 
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Y-Site Injection Compatibility (1:1 Mixture) (Cont.)



1002 MechlorethaMine hydrochloride aShP inJectaBle drUG inForMation

Mechlorethamine Hydrochloride
AHFS 10:00

Mustine Hydrochloride

Products
Mechlorethamine hydrochloride is available in vials containing 
10 mg of drug and sodium chloride qs 100 mg. While taking 
appropriate protective measures, including wearing protective 
gloves, reconstitute the vial with 10 mL of water for injection or 
sodium chloride 0.9%. With the needle in the rubber stopper, 
shake the vial several times to dissolve the drug. The resul-
tant solution contains mechlorethamine hydrochloride 1 mg/
mL.1(10/05) 

pH
The reconstituted solution has a pH of 3 to 5.1(10/05) 4 

Trade Name(s)
Mustargen

Administration
Mechlorethamine hydrochloride is administered intravenously 
or into body cavities.1(10/05) 4 The drug is extremely irritating to 
tissues and should not be given intramuscularly or subcutane-
ously.4 For intravenous use, the drug may be injected over a few 
minutes directly into the vein or into the tubing of a running 
infusion solution.1(10/05) 4 After administration, flushing the vein 
with about 5 to 10 mL of intravenous solution has been recom-
mended.4 The drug is a powerful vesicant, and extravasation 
should be avoided.1(10/05) 4 377 For intracavitary administration, 
the drug may be diluted up to 100 mL with sodium chloride 
0.9%.1(10/05) 4 

Spillage of the drug on gloves, etc., can be neutralized by 
soaking in an aqueous solution containing equal amounts of 
sodium thiosulfate 5% and sodium bicarbonate 5% for 45 
minutes. Unused injection solution also may be neutralized by 
mixing with an equal volume of the sodium thiosulfate–sodium 
bicarbonate solution for 45 minutes.1(10/05) 1200 

Stability
In dry form, the drug is a light yellow-brown and is stable at 
temperatures up to 40°C.4 Solutions decompose on standing 
and should be prepared immediately before use. The drug is 
even less stable in neutral or alkaline solutions than in the acidic 
reconstituted solution. Do not use if the solution is discolored 
or if water droplets form within the vial before reconstitution. 
Discard unused portions after neutralization.1(10/05) 4 

Because of the rapid decomposition of mechlorethamine 
hydrochloride in solution, administration in intravenous infu-
sion solutions is not recommended.4 One report indicated a 7% 
loss of mechlorethamine in one hour at room temperature when 
diluted to 0.1 mg/mL in sodium chloride 0.9%.923 Injecting the 
drug into the tubing of a running intravenous infusion rather 
than adding it to the entire volume of the solution minimizes 
the extent of chemical decomposition.1(10/05) 

The stability of mechlorethamine hydrochloride (Boots) 1 
mg/mL when reconstituted with water for injection or sodium 
chloride 0.9% in vials and plastic syringes was determined. 
About an 8 to 10% loss occurred in samples over six hours at 
22°C; losses of 4 to 6% occurred in six hours in samples stored 
at 4°C.1279 

Immersion of a needle with an aluminum component in 
mechlorethamine (MSD) 1 mg/mL resulted in no visually 
apparent reaction after seven days at 24°C.988 

Freezing Solutions
The stability of mechlorethamine hydrochloride (Boots) 1 mg/
mL in water for injection and sodium chloride 0.9% frozen at 
−20°C was determined. In water for injection, about a 7% loss 
occurred after 12 weeks; about a 15% loss occurred in eight 
weeks with sodium chloride 0.9% as the diluent. At a concen-
tration of 10 mg/500 mL in sodium chloride 0.9% in PVC bags, 
about a 10% loss occurred in eight weeks frozen at −20°C.1279 

DOI: 10.37573/9781585286850.246

Compatibility Information
Solution Compatibility

Mechlorethamine HCl

Test Soln Name Test Soln Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% a BT 20 mg 10% loss in 5 hr at 22°C. 4% loss in 6 hr at 4°C 1279 I

Sodium chloride 0.9% a BT 20 mg 10% loss in 3 hr at 22°C. 10% loss in 4 hr at 4°C 1279 I

a Tested in PVC containers.
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Additive Compatibility

Mechlorethamine HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Methohexital sodium BP 2 g BP 40 mg D5W, NS Haze develops over 3 hr 26 I

Y-Site Injection Compatibility (1:1 Mixture)

Mechlorethamine HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Allopurinol sodium BW 3 mg/mLb MSD 1 mg/mL Haze and small particles form immediately. 
Numerous large particles in 4 hr

1686 I

Amifostine USB 10 mg/mLa MSD 1 mg/mL Physically compatible for 4 hr at 23°C 1845 C

Aztreonam SQ 40 mg/mLa MSD 1 mg/mL Physically compatible for 4 hr at 23°C 1758 C

Filgrastim AMG 30 mcg/mLa MSD 1 mg/mL Physically compatible for 4 hr at 22°C 1687 C

Fludarabine phosphate BX 1 mg/mLa MSD 1 mg/mL Visually compatible for 4 hr at 22°C 1439 C

Granisetron HCl SKB 1 mg/mL MSD 0.5 mg/mLb Physically compatible with little or no loss of 
either drug in 4 hr at 22°C

1883 C

Melphalan HCl BW 0.1 mg/mLb MSD 1 mg/mL Physically compatible for 3 hr at 22°C 1557 C

Ondansetron HCl GL 1 mg/mLb MSD 1 mg/mL Visually compatible for 4 hr at 22°C 1365 C

Sargramostim IMM 10 mcg/mLb MSD 1 mg/mL Visually compatible for 4 hr at 22°C 1436 C

Teniposide BR 0.1 mg/mLa MSD 1 mg/mL Physically compatible for 4 hr at 23°C 1725 C

Vinorelbine tartrate BW 1 mg/mLb MSD 1 mg/mL Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

Selected Revisions October 1, 2012. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Meloxicam
AHFS 28:08.04.92

Products
Meloxicam injection is available as an opaque, pale yellow 
dispersion in 2-mL single-dose vials containing 1 mL of the 
dispersion.3552 Each mL of the dispersion contains 30 mg of 
meloxicam, as well as sucrose 60 mg, polyvinylpyrrolidone  
9 mg, and sodium deoxycholate 3 mg in water for injection.3552 

Trade Name(s)
Anjeso

Administration
Meloxicam is for intravenous use only.3552 The drug should be 
administered as a direct intravenous injection over 15 seconds.3552 

Stability
Meloxicam injection is an opaque, pale yellow aqueous disper-
sion.3552 Intact vials of the drug should be stored at 15 to 25°C, 
with excursions permitted from 4 to 30°C.3552 Vials should be 
stored in the carton to protect from light.3552 Freezing should be 
avoided.3552 

DOI: 10.37573/9781585286850.247

© Copyright, July 2020. American Society of Health-System 
Pharmacists, Inc.



ASHP INJECTABLE DRUG INFORMATION MELPHALAN HyDROCHLORIDE 1005

Melphalan Hydrochloride
AHFS 10:00

Products
Melphalan hydrochloride (generic versions of Alkeran, which 
is no longer commercially available in the US) is available as a 
lyophilized powder in single-use or single-dose vials containing 
the equivalent of 50 mg of melphalan and povidone 20 mg.3173 
3425 3426 Each vial is packaged with a 10-mL vial of special diluent 
containing sodium citrate 0.2 g, propylene glycol 6 mL, alcohol 
(e.g., ethanol [96%] 0.52 mL,3173 dehydrated alcohol 0.51 mL,3425 
ethanol [100%] 0.5 mL),3426 and sterile water for injection.3173 
3425 3426 The contents of each vial should be reconstituted by 
rapidly injecting 10 mL of the special diluent into the vial using a 
syringe with a 20-gauge or larger needle, and the vial should be 
shaken vigorously until the solution is clear to yield a 5-mg/mL 
solution of melphalan; rapid addition of the diluent and subse-
quent vigorous shaking are important for proper dissolution of 
the drug.3173 3425 3426 The appropriate dose of the reconstituted 
solution should be diluted immediately in sodium chloride 0.9% 
to a concentration not exceeding 0.45 mg/mL.3173 3425 3426 

Melphalan hydrochloride (Evomela, Spectrum) also is avail-
able as a lyophilized powder in single-dose vials containing the 
equivalent of 50 mg of melphalan and betadex sulfobutyl ether 
sodium 2700 mg as a stabilizing excipient.3171 3172 This formula-
tion is propylene glycol-free.3171 3172 3427 The contents of each vial 
should be reconstituted with 8.6 mL of sodium chloride 0.9% 
to yield a 5-mg/mL solution of melphalan.3172 The appropriate 
dose of the reconstituted solution should be withdrawn from 
the vial and diluted with sodium chloride 0.9% to a concentra-
tion of 0.45 mg/mL.3172 

Equivalency
Melphalan hydrochloride 56 mg is equivalent to 50 mg of 
melphalan free base.3172 

Trade Name(s)
Alkeran, Evomela

Administration
Melphalan hydrochloride is administered intravenously as an 
infusion.3172 3173 3425 3426 The manufacturers recommend that 
the drug be administered slowly into a fast-running intrave-
nous infusion solution via a central venous line or injection 
port.3172 3173 

The final diluted solution of melphalan (generic versions of 
Alkeran) for infusion is administered over at least 15 minutes 
(usually 15 to 20 minutes).3173 3425 3426 

The final diluted solution of melphalan (Evomela) for infusion 
is administered over 15 to 20 minutes or 30 minutes, depending 
on the indication.3172 

Extravasation of melphalan hydrochloride may cause local 
tissue damage and should be avoided.3172 3173 3425 3426 The drug 
should not be administered by direct injection into a periph-

eral vein.3172 3173 3425 3426 In cases of poor peripheral access, 
consideration should be given to the use of a central venous 
line.3173 3425 3426 

As with other toxic drugs, caution should be exercised in 
the handling and preparation of melphalan hydrochloride and 
applicable special handling and disposal procedures should be 
followed.3172 3173 3425 3426 Some manufacturers recommend the 
use of gloves as skin reactions may occur with accidental expo-
sure.3173 3425 3426 If skin or mucosal contact with the drug occurs, 
the affected area(s) should be washed immediately and thor-
oughly with soap and water.3173 3425 3426 

Stability
Intact vials should be stored at controlled room temperature 
and protected from light;3172 3173 3425 3426 some manufacturers 
recommend storage in the original carton.3173 3425 

The solution should be visually inspected for particulate 
matter and discoloration prior to administration; if particulate 
matter is present or discoloration occurs, the solution should 
not be used.3172 3173 3425 3426 

The reconstituted solution of melphalan (generic versions of 
Alkeran) should not be refrigerated; a precipitate forms in the 
reconstituted product if stored at 5°C.3173 3425 3426 

Melphalan Hydrochloride (generic versions of Alkeran) 

The time between reconstitution and dilution and administra-
tion of solutions of melphalan (generic versions of Alkeran) should 
be minimized.3173 3425 3426 In as little as 30 minutes from reconsti-
tution, a citrate derivative of melphalan has been detected; upon 
further dilution with sodium chloride 0.9%, nearly 1% of the 
drug is hydrolyzed every 10 minutes.3173 3425 3426 Manufacturers 
recommend that administration of melphalan hydrochloride be 
completed within 60 minutes of reconstitution.3173 3425 3426 

Melphalan Hydrochloride (Evomela, Spectrum)

The manufacturer states that the 5-mg/mL reconstituted 
solution of Evomela is stable for 1 hour at room temperature 
or 24 hours under refrigeration at 5°C without any precipita-
tion because of its high solubility.3172 After dilution of Evomela 
to a melphalan concentration of 0.45 mg/mL in sodium chloride 
0.9%, this formulation is stable for 4 hours at room tempera-
ture in addition to the 1 hour at room temperature following 
reconstitution.3172 

 One study found that a 5-mg/mL reconstituted solution of 
melphalan (as the Evomela formulation) was stable for 25 hours 
at room temperature based on experimental trend analysis and 
for up to 48 hours when stored at 2 to 8°C.3171 3427 At 2 to 8°C, 
the 5-mg/mL reconstituted solution exhibited an antimicrobial 
effect for up to 72 hours against 8 microorganisms tested in the 
study (Aspergillus brasiliensis, Candida albicans, Bacillus subtilis, 
Escherichia coli, Pseudomonas aeruginosa, Staphylococcus 
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aureus, methicillin-resistant S. aureus [MRSA], and vancomycin- 
resistant Enterococcus faecalis [VRE]).3171 Concentrations of 
0.45, 1, and 2 mg/mL diluted in sodium chloride 0.9% were 
calculated to be stable for a time of 4, 7, and 11 hours, respec-
tively, based on experimental trend analysis.3171 3427 

pH Effects
Melphalan is most stable over a pH range of 3 to 7; decomposi-
tion increases at pH 9.971 

Sorption
Melphalan (GlaxoWellcome) 60 mcg/mL in sodium chloride 
0.9% exhibited no loss due to sorption in polyethylene, polyvinyl 
chloride (PVC) containers, and glass containers over 24 hours 
under refrigeration and 8 hours at room temperature.2420 2430 

Filtration
Melphalan 20 mcg/mL in 1 mL of sodium chloride 0.9% was 
filtered through the following filters; minimal adsorption 
occurred in all cases:970 

Filter

Delivered
Concentration
(% of initial)

Cellulose acetate 0.2 μm (Minisart-N, Sartorius) 99

Polysulfone 0.45 μm (Acrodisc, Gelman) 98

Polytetrafluoroethylene 0.45 μm (Acrodisc-CR, 
Gelman)

96

Compatibility Information
Solution Compatibility

Melphalan HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BW 40 and 400 mg 10% loss in 90 min at 20°C and 36 min at 25°C 971 I

Ringer’s injection, lactated BW 40 and 400 mg 10% loss in 2.9 hr at 20°C and 90 min at 25°C 971 I

Sodium chloride 0.9% 20 mg 4% loss in 6 months at −20°C 970 C

Sodium chloride 0.9% BW 40 and 400 mg 10% loss in 4.5 hr at 20°C and 2.4 hr at 25°C 971 Ia 

Sodium chloride 0.9% BW 100 and 450 mg 10% loss in 45 min at 30°C 234 I

Sodium chloride 0.9% BW 100 mg 10% loss in 3 hr at 20°C 234 Ia 

Sodium chloride 0.9% b WEL 200 mg Visually compatible. 6% loss in 3 hr and 17% in 6 hr at room 
temperature. 6% loss in 6 hr and 13% in 24 hr at 4°C. No loss in 
72 hr at −20°C

1841 Ia 

Sodium chloride 0.9% b GSK 0.5 g More than 10% loss in 1 hr at 5°C protected from light 3174 I

Sodium chloride 0.9% b GSK 0.5 and 2 g Physically compatible. Less than 10% loss in 2 hr at 25°C 3174 Ia 

Sodium chloride 0.9% b GSK 2 g Physically compatible. Less than 10% loss in 24 hr at 5°C 
protected from light

3174 C

Sodium chloride 0.9% b GSK 4 g Turbidity and discoloration in 4 hr at 5°C protected from light 3174 I

Sodium chloride 0.9% b GSK 4 g Physically compatible. Less than 10% loss in 8 hr at 25°C 3174 C

Sodium chloride 0.9% SPc 450 mg Stated to be stable for 4 hr at room temperature 3172 C

a Incompatible by conventional standards. May be used in shorter time periods.

b Tested in PVC containers.

c Test performed using the Evomela formulation.

Y-Site Injection Compatibility (1:1 Mixture)

Melphalan HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 7 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Amikacin sulfate BR 5 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Aminophylline AB 2.5 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Amphotericin B SQ 0.6 mg/mLa BW 0.1 mg/mLb Immediate increase in measured turbidity 1557 I

Amphotericin B SQ 0.6 mg/mLa BW 0.1 mg/mLa Physically compatible but rapid melphalan 
loss in D5W precludes use

1557 I

Ampicillin sodium WY 20 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Aztreonam SQ 40 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Bleomycin sulfate BR 1 unit/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Bumetanide RC 0.04 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Buprenorphine HCl RKC 0.04 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Butorphanol tartrate BR 0.04 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Calcium gluconate AST 40 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Carboplatin BR 5 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Carmustine BR 1.5 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Caspofungin acetate ME 0.7 mg/mLb CAR 1 mg/mLb Physically compatible for 4 hr at room 
temperature

2758 C

Cefazolin sodium GEM 20 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Cefotaxime sodium HO 20 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Cefotetan disodium STU 20 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Ceftazidime LI 40 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Ceftriaxone sodium RC 20 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Cefuroxime sodium GL 20 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Chlorpromazine HCl ES 2 mg/mLb BW 0.1 mg/mLb Large increase in measured turbidity occurs 
within 1 hr and grows over 3 hr

1557 I

Cisplatin BR 1 mg/mL BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Clindamycin phosphate AB 10 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Cyclophosphamide BR 10 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Cytarabine UP 50 mg/mL BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Dacarbazine MI 4 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Dactinomycin MSD 0.01 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Daunorubicin HCl WY 1 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Dexamethasone sodium 
phosphate

LY 1 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Diphenhydramine HCl WY 2 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Doxorubicin HCl AD 2 mg/mL BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Doxycycline hyclate LY 1 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Droperidol JN 0.4 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Enalaprilat MSD 0.1 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Etoposide BR 0.4 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Famotidine MSD 2 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Filgrastim AMG 30 mcg/mLa BW 0.1 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Floxuridine RC 3 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Fluconazole RR 2 mg/mL BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Fludarabine phosphate BX 1 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Fluorouracil LY 16 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Furosemide AB 3 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Gallium nitrate FUJ 0.4 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Ganciclovir sodium SY 20 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Gentamicin sulfate LY 5 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Granisetron HCl SKB 0.05 mg/mLa BW 0.1 mg/mLb Physically compatible for 4 hr at 23°C 2000 C

Haloperidol lactate MN 0.2 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Heparin sodium WY 100 units/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Hydrocortisone sodium 
succinate

UP 1 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Hydromorphone HCl KN 0.5 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Hydroxyzine HCl WI 4 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Idarubicin HCl AD 0.5 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557, 1675 C

Ifosfamide BR 25 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Imipenem–cilastatin 
sodium

MSD 10 mg/mLb d BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Lorazepam WY 0.1 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Mannitol BA 15% BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Mechlorethamine HCl MSD 1 mg/mL BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl WY 4 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Mesna BR 10 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Methotrexate sodium LE 15 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Methylprednisolone 
sodium succinate

AB 5 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Metoclopramide HCl RB 5 mg/mL BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Metronidazole AB 5 mg/mL BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Mitomycin BR 0.5 mg/mL BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Mitoxantrone HCl LE 0.5 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Morphine sulfate WI 1 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Nalbuphine HCl AST 10 mg/mL BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Ondansetron HCl GL 1 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Pentostatin PD 0.4 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Potassium chloride AB 0.1 mEq/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Prochlorperazine 
edisylate

SKB 0.5 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Promethazine HCl WY 2 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Ranitidine HCl GL 2 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Sodium bicarbonate AB 1 mEq/mL BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Streptozocin UP 40 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Teniposide BR 0.1 mg/mLa BW 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa LE 10 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Tobramycin sulfate LI 5 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Trimethoprim–sulfame-
thoxazole

ES 0.8 mg/mLb c BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Vancomycin HCl LY 10 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Vinblastine sulfate LI 0.12 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Vincristine sulfate LI 0.05 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Vinorelbine tartrate BW 1 mg/mLb BW 0.1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Zidovudine BW 4 mg/mLb BW 0.1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

d Not specified whether concentration refers to single component or combined components.

Selected Revisions September 30, 2019. © Copyright, October 
1994. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Meperidine Hydrochloride
AHFS 28:08.08

Pethidine Hydrochloride

Products
Meperidine hydrochloride is available in concentrations of 10, 
25, 50, 75, and 100 mg/mL in a variety of packaging sizes and 
configurations, including ampuls, vials, and disposable cartridge 
units.1(10/06) Some products also contain an antioxidant such as 
sodium metabisulfite and antibacterial preservatives such as 
phenol and metacresol.4 

pH
The pH is adjusted to 3.5 to 6.1(10/06) 4 

Osmolality
The osmolality of meperidine hydrochloride 50 mg/mL was 
determined to be 302 mOsm/kg.1233 

Trade Name(s)
Demerol

Administration
Meperidine hydrochloride is administered by intramuscular 
injection into a large muscle mass. It may also be given subcu-
taneously or slowly by intravenous injection or infusion in a 
diluted solution.1(10/06) 4 A 10-mg/mL concentration has been 
recommended for slow intravenous injection. The 10-mg/mL 
commercial injection does not require further dilution and is 
for use with a compatible infusion device. Intravenous infu-
sion of a 1-mg/mL concentration has been used to supplement 
anesthesia.4 

Stability
Meperidine hydrochloride should be stored at controlled room 
temperature and protected from light and freezing.4 

Syringes
Meperidine hydrochloride (Wyeth) 5 and 10 mg/mL in dextrose 
5% and sodium chloride 0.9% was packaged in 30-mL Plas-
tipak (Becton Dickinson) syringes capped with Monoject (Sher-
wood) tip caps. Syringes were stored at 23°C exposed to light 
and protected from light, 4°C protected from light, and frozen 
at −20°C protected from light for 12 weeks. Both concentrations 
at all storage conditions were stable for at least 12 weeks.1894 

Preservative-free meperidine hydrochloride (Abbott) was 
diluted to concentrations of 0.25, 1, 10, 20, and 30 mg/mL with 
dextrose 5% and with sodium chloride 0.9%. The solutions were 
packaged in 60-mL polypropylene syringes (Becton Dickinson), 
sealed with Luer lock caps, and stored at 22 and 4°C for 28 days 
protected from light. The solutions were visually colorless and 
free of precipitation over the course of the study. Little or no 
loss of meperidine hydrochloride occurred in either solution at 
either temperature in 28 days.2200 

Sorption
Meperidine hydrochloride was shown not to exhibit sorption to 
PVC bags and tubing, polyethylene tubing, Silastic tubing, and 
polypropylene syringes.536 606 

Central Venous Catheter
Meperidine hydrochloride (Wyeth) 4 mg/mL in dextrose 5% was 
found to be compatible with the ARROWg+ard Blue Plus (Arrow 
International) chlorhexidine-bearing triple-lumen central cath-
eter. Essentially complete delivery of the drug was found with 
little or no drug loss occurring. Furthermore, chlorhexidine 
delivered from the catheter remained at trace amounts with no 
substantial increase due to the delivery of the drug through the 
catheter.2335 

DOI: 10.37573/9781585286850.249

Compatibility Information
Solution Compatibility

Meperidine HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in half-strength Ringer’s 
injection

AB WI 100 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection AB WI 100 mg Physically compatible 3 C

Dextrose 2.5% in Ringer’s injection, 
lactated

AB WI 100 mg Physically compatible 3 C

Dextrose 5% in half-strength Ringer’s  
injection, lactated

AB WI 100 mg Physically compatible 3 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s injection,  
lactated

AB WI 100 mg Physically compatible 3 C

Dextrose 10% in Ringer’s injection,  
lactated

AB WI 100 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.45% AB WI 100 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.9% AB WI 100 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.225% AB WI 100 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.45% AB WI 100 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% AB WI 100 mg Physically compatible 3 C

Dextrose 10% in sodium chloride 0.9% AB WI 100 mg Physically compatible 3 C

Dextrose 2.5% AB WI 100 mg Physically compatible 3 C

Dextrose 5% AB WI 100 mg Physically compatible 3 C

Dextrose 5% TRa WI 1.2 g Physically compatible. No loss in 36 hr at 22°C 1000 C

Dextrose 5% DB 300 mg Stable for at least 24 hr at 25°C 53 C

Dextrose 10% AB WI 100 mg Physically compatible 3 C

Ionosol B in dextrose 5% AB WI 100 mg Physically compatible 3 C

Ionosol MB in dextrose 5% AB WI 100 mg Physically compatible 3 C

Ringer’s injection AB WI 100 mg Physically compatible 3 C

Ringer’s injection, lactated AB WI 100 mg Physically compatible 3 C

Sodium chloride 0.18% DB 300 mg Stable for at least 24 hr at 25°C 53 C

Sodium chloride 0.45% AB WI 100 mg Physically compatible 3 C

Sodium chloride 0.9% AB WI 100 mg Physically compatible 3 C

Sodium chloride 0.9% FREa 2.5 g Visually compatible with little or no loss in 24 
days at room temperature

1791 C

Sodium chloride 0.9% DB 300 mg Stable for at least 24 hr at 25°C 53 C

Sodium chloride 0.9% BA SW 10 g No loss occurs in 90 days at 37°C in an 
implantable pumpc 

2246 C

Sodium chloride 0.9% MAC AGT 1 and 40 gd Physically compatible with little or no loss in 
30 days at room temperature protected from 
light

2633 C

Sodium lactate 1⁄6 M AB WI 100 mg Physically compatible 3 C

TPN #71b a WI 100 mg Physically compatible. No loss in 36 hr at 22°C 1000 C

a Tested in PVC containers.

b Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

c Tested in an Infusaid implantable pump.

d Tested in Deltec medication cassettes.

Solution Compatibility (Cont.)
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Additive Compatibility

Meperidine HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Cefazolin sodium FUJ 10 g 0.5 g D5W Visually compatible. 5% loss of each drug 
in 5 days at 25°C. 5% cefazolin and 7% 
meperidine loss in 20 days at 4°C

1966 C

Clonidine HCl BI 3 mg 8 g NSa Visually compatible with no loss of either 
drug in 21 days at room temperature

2710 C

Dobutamine HCl LI 1 g ES 50 g D5W, NS Physically compatible for 24 hr at 21°C 812 C

Eptifibatide ME 750 mg 10 g Physically compatible and chemically 
stable for up to 24 hr at 25°C

3049 C

Floxacillin sodium BE 20 g RC 5 g W Haze forms immediately and precipitate 
forms in 5 to 24 hr

1479 I

Furosemide HO 1 g RC 5 g W Fine precipitate forms immediately 1479 I

Metoclopramide HCl DW 150 mg DW 7.35 g D5W, NS Visually compatible. Little loss of drugs 
over 48 hr at 32°C in light or dark

2253 C

Ondansetron HCl GL 100 mg and 1 g WY 4 g NSa Physically compatible. No loss of either 
drug in 31 days at 4 and 22°C and in 7 
days at 32°C

1862 C

Scopolamine HBr 0.43 mg WI 100 mg Physically compatible 3 C

Sodium bicarbonate AB 2.4 mEqb WI 100 mg D5W Physically compatible for 24 hr 772 C

Succinylcholine chloride AB 2 g WI 100 mg Physically compatible 3 C

Verapamil HCl KN 80 mg WI 150 mg D5W, NS Physically compatible for 24 hr 764 C

a Tested in PVC containers.

b One vial of Neut added to a liter of admixture.

Drugs in Syringe Compatibility

Meperidine HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Atropine sulfate 0.6 mg/1.5 mL WY 100 mg/1 mL Physically compatible for at least 15 min 14 C

Atropine sulfate ST 0.4 mg/1 mL WI 50 mg/1 mL Physically compatible for at least 15 min 326 C

Butorphanol tartrate BR 4 mg/2 mL WI 50 mg/1 mL Physically compatible for 30 min at room temperature 566 C

Chlorpromazine HCl SKF 50 mg/2 mL WY 100 mg/1 mL Physically compatible for at least 15 min 14 C

Chlorpromazine HCl PO 50 mg/2 mL WI 50 mg/1 mL Physically compatible for at least 15 min 326 C

Dimenhydrinate HR 50 mg/1 mL WI 50 mg/1 mL Physically compatible for at least 15 min 326 C

Diphenhydramine HCl PD 50 mg/1 mL WY 100 mg/1 mL Physically compatible for at least 15 min 14 C

Diphenhydramine HCl PD 50 mg/1 mL WI 50 mg/1 mL Physically compatible for at least 15 min 326 C

Droperidol MN 2.5 mg/1 mL WI 50 mg/1 mL Physically compatible for at least 15 min 326 C

Fentanyl citrate MN 0.05 mg/1 mL WI 50 mg/1 mL Physically compatible for at least 15 min 326 C
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Glycopyrrolate RB 0.2 mg/1 mL WI 50 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Glycopyrrolate RB 0.2 mg/1 mL WI 100 mg/2 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Glycopyrrolate RB 0.4 mg/2 mL WI 50 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Heparin sodium 2500 units/1 mL HO 100 mg/2 mL Turbidity or precipitate forms within 5 min 1053 I

Hydroxyzine HCl PF 100 mg/4 mL WY 100 mg/1 mL Physically compatible for at least 15 min 14 C

Hydroxyzine HCl PF 50 mg/1 mL WI 50 mg/1 mL Physically compatible for at least 15 min 326 C

Hydroxyzine HCl PF 50 mg/1 mL WI 100 mg/2 mL Physically compatible 771 C

Hydroxyzine HCl PF 100 mg/2 mL WI 50 mg/1 mL Physically compatible 771 C

Ketamine HCl PD 2 mg/mL DB 12 mg/mL Diluted to 50 mL with NS. Visually compatible for  
48 hr at 25°C

2059 C

Metoclopramide HCl NO 10 mg/2 mL WI 50 mg/1 mL Physically compatible for 15 min at room temperature 565 C

Metoclopramide HCl DW 10 mg/2 mL DW 50 mg/1 mL Visually compatible. Little loss of either drug over  
48 hr at 32°C in light or dark

2253 C

Midazolam HCl RC 5 mg/1 mL WB 100 mg/1 mL Physically compatible for 4 hr at 25°C 1145 C

Morphine sulfate ST 15 mg/1 mL WI 50 mg/1 mL Physically incompatible within 15 min 326 I

Ondansetron HCl GW 1.33 mg/mLa ES 8.33 mg/mLa Physically compatible. Little loss of either drug in 24 hr 
at 4 or 23°C

2199 C

Pantoprazole sodium b 4 mg/1 mL 100 mg/1 mL Yellowish precipitate within 15 min 2574 I

Pentazocine lactate WI 30 mg/1 mL WI 50 mg/1 mL Physically compatible for at least 15 min 326 C

Pentobarbital sodium WY 100 mg/2 mL WY 100 mg/1 mL Precipitate forms within 15 min 14 I

Pentobarbital sodium AB 500 mg/10 mL WI 100 mg/2 mL Physically incompatible 55 I

Pentobarbital sodium AB 50 mg/1 mL WI 50 mg/1 mL Physically incompatible within 15 min 326 I

Prochlorperazine 
edisylate

SKF WY 100 mg/1 mL Physically compatible for at least 15 min 14 C

Prochlorperazine 
edisylate

PO 5 mg/1 mL WI 50 mg/1 mL Physically compatible for at least 15 min 326 C

Promethazine HCl WY 50 mg/2 mL WY 100 mg/1 mL Physically compatible for at least 15 min 14 C

Promethazine HCl PO 50 mg/2 mL WI 50 mg/1 mL Physically compatible for at least 15 min 326 C

Ranitidine HCl GL 50 mg/2 mL WI 100 mg/1 mL Physically compatible for 1 hr at 25°C 978 C

Scopolamine HBr 0.6 mg/1.5 mL WY 100 mg/1 mL Physically compatible for at least 15 min 14 C

Scopolamine HBr ST 0.4 mg/1 mL WI 50 mg/1 mL Physically compatible for at least 15 min 326 C

a Tested in sodium chloride 0.9%.

b Test performed using the formulation WITHOUT edetate disodium.

Drugs in Syringe Compatibility (Cont.)
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Y-Site Injection Compatibility (1:1 Mixture)

Meperidine HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL HOS 50 mg/mL Physically compatible for 4 hr at 23°C 2901, 2902 C

Acetaminophen CAD 10 mg/mL HOS 100 mg/mL Physically compatible with less than 
10% acetaminophen loss over 4 hr at 
room temperature

2841, 2844 C

Acyclovir sodium BW 5 mg/mLa WB 1 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Acyclovir sodium BW 5 mg/mLa AB 10 mg/mL White crystalline precipitate forms 
within 1 hr at 25°C

1397 I

Acyclovir sodium BW 5 mg/mLa b WY 100 mg/mL Visually compatible for 24 hr at room 
temperature in test tubes. No precipi-
tate found on filter from Y-site delivery

2063 C

Allopurinol sodium BW 3 mg/mLb WY 4 mg/mLb Tiny particles form immediately and 
increase in number over 4 hr

1686 I

Amifostine USB 10 mg/mLa WY 4 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Amikacin sulfate BR 5 mg/mLa WY 10 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Ampicillin sodium BR 20 mg/mLb WY 10 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Ampicillin sodium–
sulbactam sodium

RR 20 mg/mLb k WY 10 mg/mLb Physically compatible for 1 hr at 25°C 1338 C

Anidulafungin VIC 0.5 mg/mLa AB 10 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Aztreonam SQ 20 mg/mLa AB 10 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Aztreonam SQ 40 mg/mLa WY 4 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa AST 10 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Bumetanide RC 0.25 mg/mL AB 10 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Cangrelor tetrasodium TMC 1 mg/mLb 4 mg/mLb Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.7 mg/mLb HOS 10 mg/mLb Physically compatible for 4 hr at room 
temperature

2758 C

Cefazolin sodium SKF 20 mg/mLa WY 10 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Cefotaxime sodium HO 20 mg/mLa WY 10 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Cefotetan disodium STU 20 and 40 mg/mLa WY 10 mg/mLb Physically compatible for 1 hr at 25°C 1338 C

Cefoxitin sodium MSD 20 mg/mLa WY 10 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Cefoxitin sodium MSD 40 mg/mLa WY 10 mg/mLb Physically compatible for 1 hr at 25°C 1338 C

Ceftaroline fosamil FOR 2.22 mg/mLa b c HOS 10 mg/mLa b c Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime LI 20 and 40 mg/mLa AB 10 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Ceftolozane sulfate–tazo-
bactam sodium

CUB 10 mg/mLp q WW 10 mg/mLp Physically compatible for 2 hr 3262 C

Ceftriaxone sodium RC 20 and 40 mg/mLa AB 10 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Cefuroxime sodium GL 30 mg/mLa WY 10 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Chloramphenicol sodium 
succinate

LY 20 mg/mLa WY 10 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa AST 4 mg/mLa Physically compatible for 4 hr at 23°C 2074 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cladribine ORT 0.015b and 0.5e mg/
mL

WY 4 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Clindamycin phosphate UP 12 mg/mLa WY 10 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Dexamethasone sodium 
phosphate

LY 0.2 mg/mLa AB 10 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Dexmedetomidine HCl AB 4 mcg/mLb AST 10 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Digoxin BW 0.25 mg/mL AB 10 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Diltiazem HCl MMD 1b and 5 mg/mL WY 100 mg/mL Visually compatible 1807 C

Diltiazem HCl MMD 5 mg/mL WY 10 mg/mLb Visually compatible 1807 C

Diphenhydramine HCl ES 1a and 50 mg/mL AB 10 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Dobutamine HCl LI 1 mg/mL AB 10 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Docetaxel RPR 0.9 mg/mLa AST 4 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Dopamine HCl AB 1.6 mg/mL AB 10 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Doripenem JJ 5 mg/mLa b HOS 10 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl liposomal SEQ 0.4 mg/mLa AST 4 mg/mLa Increase in measured turbidity 2087 I

Doxycycline hyclate ES 1 mg/mLa WY 10 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Droperidol AMR 2.5 mg/mLa AB 10 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Erythromycin lactobionate AB 5 mg/mLa WY 10 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Etoposide phosphate BR 5 mg/mLa AST 4 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine MSD 0.2 mg/mLa AB 10 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Famotidine ME 2 mg/mLb 4 mg/mLa Visually compatible for 4 hr at 22°C 1936 C

Fenoldopam mesylate AB 80 mcg/mLb AB 4 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Filgrastim AMG 30 mcg/mLa WY 4 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fluconazole RR 2 mg/mL AB 10 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Fludarabine phosphate BX 1 mg/mLa WI 4 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Furosemide ES 0.8 mg/mLa AB 10 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Furosemide ES 2.4 mg/mLa AB 10 mg/mL White cloudiness forms immediately 1397 I

Furosemide ES 10 mg/mL AB 10 mg/mL White precipitate forms immediately 1397 I

Gallium nitrate FUJ 1 mg/mLb WY 50 mg/mL Visually compatible for 24 hr at 25°C 1673 C

Gemcitabine HCl LI 10 mg/mLb AST 4 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Gentamicin sulfate TR 0.8 mg/mLa WY 10 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Gentamicin sulfate ES 1.2 and 2 mg/mLb WY 10 mg/mLb Physically compatible for 1 hr at 25°C 1338 C

Granisetron HCl SKB 0.05 mg/mLa WY 4 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Heparin sodium ES 60 units/mLa WY 10 mg/mLb Physically compatible for 1 hr at 25°C 1338 C

Hetastarch in lactated 
electrolyte

AB 6% OHM 4 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydrocortisone sodium 
succinate

AB 2 mg/mLa AB 10 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Hydroxyethyl starch 
130/0.4 in sodium chlo-
ride 0.9%

FRK 6% SZ 1, 5, 10 mg/mLa Visually compatible for 24 hr at room 
temperature

2770 C

Idarubicin HCl AD 1 mg/mLb WY 1a and 50 mg/mL Color changes immediately 1525 I

Imipenem–cilastatin 
sodium

MSD 5 mg/mLa n AB 10 mg/mL Yellow color forms in 2 hr at 25°C 1397 I

Insulin, regular LI 0.2 unit/mLb WY 10 mg/mLb Physically compatible for 1 hr at 25°C 1338 C

Insulin, regular LI 0.2 unit/mLb AST 50 mg/mLa Physically compatible for 2 hr at 25°C 1395 C

Isavuconazonium sulfate ASP 1.5 mg/mLp WW 10 mg/mLp Physically compatible for 2 hr 3263 C

Labetalol HCl GL 5 mg/mL AB 10 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Lidocaine HCl AB 1 mg/mLa AB 10 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Linezolid PHU 2 mg/mL AST 4 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Magnesium sulfate LY 16.7, 33.3, 50, 100 
mg/mLa 

WI 10 mg/mLa Visually compatible for 4 hr at 25°C 1549 C

Melphalan HCl BW 0.1 mg/mLb WY 4 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meropenem– 
vaborbactam

TMC 8 mg/mLb o WW 10 mg/mLb Physically compatible for 3 hr at 20 to 
25°C

3380 C

Methyldopate HCl AMR 2.5 mg/mLa AB 10 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Methylprednisolone 
sodium succinate

UP 2.5 mg/mLa AB 10 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Metoclopramide HCl SN 0.2 mg/mLa AB 10 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Metoprolol tartrate CI 1 mg/mL AB 10 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Metronidazole SE 5 mg/mL WY 10 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Micafungin sodium ASP 1.5 mg/mLb AB 10 mg/mLb Milky precipitate forms immediately 2683 I

Nafcillin sodium WY 20 mg/mLa WY 10 mg/mLa Cloudy haze cleared on mixing and 
remained clear for 4 hr at 25°C

987 ?

Nafcillin sodium WY 20 and 30 mg/mLa WY 10 mg/mLb Cloudy solution formed immediately 
and persisted for at least 1 hr at 25°C

1338 I

Nesiritide SCI 50 mcg/mLa b 100 mg/mL Physically compatible for 4 hr. May be 
chemically incompatible with nesiritidef 

2625 ?

Ondansetron HCl GL 1 mg/mLb WI 4 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Oxacillin sodium BE 20 mg/mLa WY 10 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Oxaliplatin SS 0.5 mg/mLa AB 10 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Oxytocin PD 0.02 unit/mLh WY 10 mg/mLb Physically compatible for 1 hr at 25°C 1338 C

Paclitaxel NCI 1.2 mg/mLa WY 4 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Palonosetron HCl MGI 50 mcg/mL AB 10 mg/mLa Physically compatible. No loss of either 
drug in 4 hr

2720 C

Pemetrexed disodium LI 20 mg/mLb AB 10 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Penicillin G potassium PF 100,000 units/mLa WY 10 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Piperacillin sodium– 
tazobactam sodium

LEd 40 mg/mLa l WY 4 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Plazomicin sulfate ACH 24 mg/mLp WW 10 mg/mLp Physically compatible for 1 hr at 20 to 
25°C

3432 C

Potassium chloride AB 0.4 mEq/mLa AB 10 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Propofol ZENr 10 mg/mL WY 4 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Propranolol HCl WY 1 mg/mL AB 10 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Ranitidine HCl GL 0.5 mg/mLi WY 10 mg/mLb Physically compatible for 1 hr at 25°C 1338 C

Remifentanil HCl GW 0.025 and 0.25 mg/
mLb 

AST 4 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb WI 4 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Tedizolid phosphate CUB 0.8 mg/mLb WW 10 mg/mLb Physically compatible for 2 hr 3244 C

Teniposide BR 0.1 mg/mLa WY 4 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMj 1 mg/mLa WY 4 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226g AST 4 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

Tobramycin sulfate DI 0.8 mg/mLa WY 10 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Tobramycin sulfate LI 1.6, 2, 2.4 mg/mLa WY 10 mg/mLb Physically compatible for 1 hr at 25°C 1338 C

TPN #131, #132g AB 10 mg/mL Physically compatible for 4 hr at 25°C 1397 C

TPN #189g DB 50 mg/mL Visually compatible for 24 hr at 22°C 1767 C

TPN #212 to #215g AST 4 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Trimethoprim–sulfame-
thoxazole

BW 0.8 mg/mLa m WY 10 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Vancomycin HCl LI 5 mg/mLa WY 10 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Verapamil HCl DU 2.5 mg/mL AB 10 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Vinorelbine tartrate BW 1 mg/mLb WY 4 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in Ringer’s injection, lactated.

d Test performed using the formulation WITHOUT edetate disodium.

e Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

f Nesiritide is incompatible with bisulfite antioxidants used in some drug formulations. The specific formulation of the product to be used should be checked to ensure that no 
sulfite antioxidants are present.

g Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

h Tested in dextrose 5% in Ringer’s injection, lactated.

i Tested in sodium chloride 0.45%.

j Lyophilized formulation tested.

k Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

l Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

m Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

n Not specified whether concentration refers to single component or combined components.

o Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

p Tested in both dextrose 5% and sodium chloride 0.9%.

q Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

r Test performed using the formulation WITH edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)



1018 Meperidine HydrocHloride ASHp inJecTABle drUG inForMATion

Additional Compatibility Information
Chlorpromazine and Hydroxyzine
Chlorpromazine hydrochloride (Elkins-Sinn) 6.25 mg/mL, 
hydroxyzine hydrochloride (Pfizer) 12.5 mg/mL, and meper-
idine hydrochloride (Winthrop) 25 mg/mL, in both glass and 
plastic syringes, have been reported to be physically compat-
ible and chemically stable for at least 1 year at 4 and 25°C when 
protected from light.989 

Chlorpromazine and Promethazine
Chlorpromazine hydrochloride, meperidine hydrochloride, and 
promethazine hydrochloride combined as an extemporaneous 
mixture for preoperative sedation, developed a brownish-yellow 
color after 2 weeks of storage with protection from light. The 
discoloration was attributed to the metacresol preservative 
content of the meperidine hydrochloride product used. Use of 
meperidine hydrochloride which contains a different preserva-
tive resulted in a solution that remained clear and colorless for 
at least 3 months when protected from light.1148 

Selected Revisions January 31, 2020. © Copyright, October 
1982. American Society of Health-System Pharmacists, Inc.
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Mepivacaine Hydrochloride
AHFS 72:00

Products
Mepivacaine hydrochloride is available in concentrations of 1, 
1.5, and 2%. Methylparaben is incorporated into multiple-dose 
containers, but single-dose containers may be preservative free. 
The pH may have been adjusted with sodium hydroxide and/or 
hydrochloric acid.1(5/06) 4 

pH
From 4.5 to 6.8.1(5/06) 4 

Osmolality
Mepivacaine hydrochloride injections are isotonic.1(5/06) 

Trade Name(s)
Carbocaine, Polocaine, Polocaine-MPF

Administration
Mepivacaine hydrochloride may be administered by infiltra-
tion and by peripheral or sympathetic nerve block. Mepivacaine  

hydrochloride without preservatives may be adminis-
tered by epidural block, including caudal anesthesia; forms 
containing preservatives should not be administered by this  
route4.

Stability
Mepivacaine hydrochloride in intact containers should be stored 
at controlled room temperature and protected from tempera-
tures above 40°C and from freezing. Mepivacaine hydrochloride 
is resistant to hydrolysis and may be autoclaved repeatedly.1(5/06) 4  
However, mepivacaine hydrochloride in dental cartridges should 
not be subjected to autoclaving because of breakdown of the 
dental cartridge closures.4 

Syringes
The stability of mepivacaine (salt form unspecified) 10 mg/
mL repackaged in polypropylene syringes was evaluated. Little 
change in concentration was found after four weeks of storage 
at room temperature not exposed to direct light.2164 

DOI: 10.37573/9781585286850.250

Compatibility Information
Drugs in Syringe Compatibility

Mepivacaine HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Sodium bicarbonate AB 4%; 1, 2, 4 mL AST, WI 1 and 1.5%/20 mL Precipitate forms within approximately 1 hr 1724 I

Sodium bicarbonate AST 8.4%; 0.5, 1, 2 mL AST, WI 1 and 1.5%/20 mL Precipitate forms within approximately 1 hr 1724 I

Selected Revisions October 1, 2012. © Copyright, October 2000. 
American Society of Health-System Pharmacists, Inc.
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Meropenem
AHFS 8:12.07.08

Products
Meropenem is available as a dry powder in single-use 20- and 
30-mL vials containing 500 mg and 1 g, respectively, of mero-
penem (as the trihydrate).3102  Vials also contain anhydrous 
sodium carbonate.3102 

For intravenous bolus injection administration, the 500-mg 
and 1-g vials should be reconstituted with 10 and 20 mL, respec-
tively, of sterile water for injection.3102  Vials should be shaken to 
dissolve the vial contents and allowed to stand until the solution 
is clear.3102  Each mL of the resultant solution contains approxi-
mately 50 mg of meropenem.3102 

For intravenous infusion administration, vials may be 
reconstituted directly with a compatible infusion solution.3102   
Alternatively, the appropriate dose of the reconstituted mero-
penem solution may be transferred to an intravenous container 
and further diluted with an appropriate infusion solution (e.g., 
sodium chloride 0.9%, dextrose 5%).3102 

For intravenous infusion, meropenem also is available in 
dual-chamber single-use flexible containers containing 500 mg  
or 1 g of meropenem (as the trihydrate) with sodium 
carbonate.3103  The diluent chamber contains 50 mL of sodium 
chloride 0.9%.3103  If meropenem doses less than the full dose 
supplied in the container are needed, the manufacturer states 
that these containers should not be used.3103  Specific product 
labeling should be consulted for instructions on reconstitution 
(activation) of the dual-chamber container.3103 

pH
The freshly reconstituted solution has a pH ranging from 7.3 to 
8.3.3102 3103 

Osmolality
Meropenem 500 mg or 1 g in dual-chamber single-use flex-
ible containers has an osmolality of approximately 356 or 417 
mOsm/kg, respectively, when activated with the sodium chlo-
ride 0.9% diluent.3103 

Sodium Content
Each gram of meropenem in single-use vials provides 3.92 mEq 
(90.2 mg) of sodium from the sodium carbonate present in the 
formulation.3102 

After reconstitution with the sodium chloride 0.9% diluent, 
each dual-chamber container of meropenem 500 mg or 1 g 
provides 10.7 mEq (245.1 mg) or 12.6 mEq (290.2 mg), respec-
tively, of sodium.3103 

Trade Name(s)
Merrem I.V.

Administration
Meropenem is administered by intravenous bolus injection of 
5 to 20 mL over 3 to 5 minutes3102  or by intravenous infusion  

diluted in a compatible infusion solution over 15 to 30 
minutes.3102 3103 

Extended infusion strategies for meropenem have been 
examined in the literature;2261 2568 3104 3105 3106  however, the poor 
stability of the drug, particularly at room temperature, typically 
limits the use of such strategies.2261 3105 

Stability
Intact vials of meropenem should be stored at a controlled room 
temperature of 20 to 25°C.3102  The drug is a white to pale yellow 
powder that yields a colorless to yellow solution depending on 
the concentration.3102 

For intravenous bolus administration, the manufacturer indi-
cates that solutions of meropenem reconstituted in vials with 
sterile water for injection at concentrations of up to 50 mg/mL 
are stable for up to 3 hours at temperatures of up to 25°C and 
for 13 hours at temperatures of up to 5°C.3102 

For administration by intravenous infusion, meropenem solu-
tions in sodium chloride 0.9% at a concentration of 1 to 20 mg/
mL are stated to be stable for 1 hour at temperatures of up to 
25°C or 15 hours at temperatures of up to 5°C.3102  Intravenous 
infusion solutions prepared in dextrose 5% at these concentra-
tions should be used immediately.3102 

Unactivated, dual-chamber meropenem containers should 
be stored at a controlled room temperature of 20 to 25°C.3103  
Once the foil strip has been removed from the drug chamber, 
the product must be protected from light and used within  
7 days or the labeled expiration date, whichever occurs first.3103  
Once reconstituted (activated), the drug should be used within 
1 hour if stored at room temperatures of up to 25°C or 15 hours 
if stored under refrigeration at temperatures of up to 5°C.3103 

Meropenem 50 mg/mL reconstituted with sodium chloride 
0.9% is reported to reach 10% loss in 4.8 hours at 25°C.2697 

Meropenem (AstraZeneca) 1 g reconstituted with 20 mL of 
water for injection and diluted with 50 mL of sodium chloride 
0.9% was stored in polyvinyl chloride (PVC) infusion bags.3517  
Yellow discoloration was observed after 7 hours in solutions 
stored at 33°C and after 12 hours in solutions stored at 22°C.3517 

Concentration Effects
Degradation of meropenem is concentration dependent.3104 3106 
3298  Meropenem has demonstrated improved stability in solu-
tion at concentrations of 40 g/L or lower.3104 3106 

In one study, reconstituting meropenem with sterile water 
for injection to concentrations exceeding 64 g/L resulted in 
unacceptably viscous solutions that impeded flow from elasto-
meric pumps to less than 75% of the nominal flow rate.3105 

Temperature Effects
Degradation of meropenem also is temperature dependent.3104 
3105 3106 Meropenem has demonstrated improved stability in 

DOI: 10.37573/9781585286850.251
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solution at temperatures less than or equal to 25°C.3104 3105 3106  
Meropenem (AstraZeneca) 5 mg/mL in sodium chloride 0.9% 
exceeded 10% drug loss by 12, 8, and 6 hours at temperatures 
of 30, 35, and 40°C, respectively.3109 

Freezing Solutions
Manufacturers state that solutions of meropenem should not 
be frozen.3102 3103 

Syringes
Meropenem (AstraZeneca; Fresenius Kabi; Hospira; Sandoz) was 
diluted to concentrations of 10, 20, and 40 mg/mL in sodium 
chloride 0.9% and stored in polypropylene syringes (Becton 

Dickinson).3298  Solutions containing meropenem 10 and 20 mg/
mL were stable for 12 hours at 25°C; solutions containing mero-
penem 40 mg/mL were stable for 8 hours at 25°C.3298 

Central Venous Catheter
Meropenem (Zeneca) 5 mg/mL in sodium chloride 0.9% was 
found to be compatible with the ARROWg+ard Blue Plus (Arrow 
International) chlorhexidine-bearing triple-lumen central cath-
eter. Essentially complete delivery of the drug was found with 
little or no drug loss occurring. Furthermore, chlorhexidine 
delivered from the catheter remained at trace amounts with no 
substantial increase due to the delivery of the drug through the 
catheter.2335 

Compatibility Information
Solution Compatibility

Meropenem

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s injection, 
lactated

BAa ZEN 1 g 11% loss in 8 hr at 24°C and 4 to 10% loss in 48 hr at 4°C 2089 Ic 

Dextrose 5% in Ringer’s injection, 
lactated

BAa ZEN 20 g 15% loss in 4 hr at 24°C and 10% loss in 18 hr at 4°C 2089 Ic 

Dextrose 2.5% in sodium chloride 
0.45%

BAa ZEN 1 g 10% loss in 6 hr at 24°C and 7% loss in 24 hr at 4°C 2089 Ic 

Dextrose 2.5% in sodium chloride 
0.45%

BAa ZEN 20 g 8% loss in 4 hr at 24°C and 7% loss in 24 hr at 4°C 2089 Ic 

Dextrose 5% in sodium chloride 
0.225%

BAa ZEN 1 g 10 to 11% loss in 4 hr at 24°C and in 16 hr at 4°C 2089 Ic 

Dextrose 5% in sodium chloride 
0.225%

BAa ZEN 20 g Up to 10% loss in 3 hr at 24°C and 9% loss in 18 hr at 4°C 2089 Ic 

Dextrose 5% in sodium chloride 0.9% BAa ZEN 1 g 11 to 13% loss in 4 hr at 24°C and in 14 hr at 4°C 2089 Ic 

Dextrose 5% in sodium chloride 0.9% BAa ZEN 20 g 9 to 11% loss in 3 hr at 24°C and in 14 hr at 4°C 2089 Ic 

Dextrose 5% BAa ZEN 1 g 9% loss in 4 hr at 24°C and in 14 hr at 4°C 2089 Ic 

Dextrose 5% BAb ZEN 2.5 g 6 to 7% loss in 4 hr at 24°C and 8 to 10% loss in 24 hr at 4°C 2089 Ic 

Dextrose 5% BAa ZEN 20 g 11 to 12% loss in 4 hr at 24°C and in 18 hr at 4°C 2089 Ic 

Dextrose 5% BAb ZEN 50 g 9 to 10% loss in 3 hr at 24°C and in 24 hr at 4°C 2089 Ic 

Dextrose 5% BAa i ZEN 1 g 10 to 11% loss in 4 hr at 24°C and in 18 hr at 4°C 2089 Ic 

Dextrose 5% BAa i ZEN 20 g 8 to 10% loss in 3 hr at 24°C and in 18 hr at 4°C 2089 Ic 

Dextrose 5% BAa j ZEN 1 g 11% loss in 4 hr at 24°C and 9% loss in 18 hr at 4°C 2089 Ic 

Dextrose 5% BAa j ZEN 20 g 10 to 12% loss in 3 hr at 24°C and 10% loss in 20 hr at 4°C 2089 Ic 

Dextrose 5% a ZEN 1 g Visually compatible. Calculated time to 10% loss in 4.5 hr at 23°C, 
1.8 days at 4°C, and 1.2 days at −20°C

2492 I

Dextrose 5% a ZEN 22 g Visually compatible. Calculated time to 10% loss in 8 hr at 23°C, 
2.1 days at 4°C, and 7.8 days at −20°C

2492 I
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 10% BAa ZEN 1 g 10 to 12% loss in 3 hr at 24°C and in 8 hr at 4°C 2089 Ic 

Dextrose 10% BAa ZEN 20 g 9 to 10% loss in 2 hr at 24°C and in 8 hr at 4°C 2089 Ic 

Normosol M in dextrose 5% ABa ZEN 1 g 5% loss in 8 hr at 24°C and 4% loss in 48 hr at 4°C 2089 Ic 

Normosol M in dextrose 5% ABa ZEN 20 g 10% loss in 3 hr at 24°C and 7 to 8% loss in 24 hr at 4°C 2089 Ic 

Ringer’s injection BAa ZEN 1 g 6% loss in 10 hr at 24°C and 4 to 5% loss in 48 hr at 4°C 2089 Ic 

Ringer’s injection BAa ZEN 20 g 7% loss in 8 hr at 24°C and 7% loss in 48 hr at 4°C 2089 Ic 

Ringer’s injection, lactated BAa ZEN 1 g 10 to 12% loss in 10 hr at 24°C and 9% loss in 48 hr at 4°C 2089 Ic 

Ringer’s injection, lactated BAa ZEN 20 g 9% loss in 8 hr at 24°C and 7% loss in 48 hr at 4°C 2089 Ic 

Sodium chloride 0.45% ABd ZEN 5 g 9 to 10% loss in 22 hr at 24°C and 3% loss in 48 hr at 4°C 2089 Ic 

Sodium chloride 0.45% ABd ZEN 20 g 6 to 8% loss in 10 hr at 24°C and 5 to 6% loss in 48 hr at 4°C 2089 Ic 

Sodium chloride 0.9% BAa ZEN 1 g 8 to 10% loss in 20 hr at 24°C and 3 to 4% loss in 48 hr at 4°C 2089 Ic 

Sodium chloride 0.9% BAb ZEN 2.5 g 10% loss in 24 hr at 24°C and 2% loss in 48 hr at 4°C 2089 C

Sodium chloride 0.9% BAa ZEN 20 g 8% loss in 10 hr at 24°C and 5 to 7% loss in 48 hr at 4°C 2089 Ic 

Sodium chloride 0.9% BAb ZEN 50 g 9 to 10% loss in 8 hr at 24°C and in 48 hr at 4°C 2089 Ic 

Sodium chloride 0.9% e ZEN 20 and 30 g Less than 3% loss in 24 hr when kept at less than 5°C 2261 C

Sodium chloride 0.9% h ZEN 5 g Visually compatible. Calculated time to 10% loss was 34 hr at 24°C 2152 C

Sodium chloride 0.9% h ZEN 5 g 11% loss in 120 hr at 5°C 2152 I

Sodium chloride 0.9% h ZEN 10 g Visually compatible. Calculated time to 10% loss was 20 hr at 24°C 2152 C

Sodium chloride 0.9% h ZEN 10 g 11% loss in 120 hr at 5°C 2152 I

Sodium chloride 0.9% a ZEN 1 g Visually compatible. Calculated time to 10% loss in 22 hr at 23°C, 
10.7 days at 4°C, and 33.4 days at −20°C

2492 I

Sodium chloride 0.9% a ZEN 22 g Visually compatible. Calculated time to 10% loss in 17 hr at 23°C, 
4.9 days at 4°C, and 11.4 days at −20°C

2492 I

Sodium chloride 0.9% ASZ 5 g 6% loss in 8 hr at 20°C and 12% loss in 8 hr at 37°C 2532 C

Sodium chloride 0.9% f ASZ 30 g No loss in 24 hr kept in a cold pouch with two freezer packs 2568 C

Sodium chloride 0.9% a g ZEN 4 g 3 to 4% loss in 168 hr at 5°C 2554 C

Sodium chloride 0.9% a g ZEN 10 g 2 to 5% loss in 120 hr at 5°C 2554 C

Sodium chloride 0.9% a g ZEN 20 g 7% loss in 120 hr at 5°C 2554 C

Sodium chloride 0.9% ASZ 1 to 20 g Stable for 1 hr at up to 25°C or 15 hr at up to 5°C 3102 C

Sodium chloride 0.9% ASZ 5 g More than 10% loss by 12, 8, and 6 hr at temperatures of 30, 35, 
and 40°C, respectively

3109 I

Sodium chloride 0.9% k 10 g Less than 10% loss in theoretical concentration in 8 hr at ambient 
temperature when administered as a continuous infusion

3535 C

Sodium chloride 0.9% k 20 and 40 g Less than 10% loss in theoretical concentration in 4 hr at ambient 
temperature when administered as a continuous infusion

3535 C

Sodium lactate 1⁄6 M BAa ZEN 1 g 7% loss in 8 hr at 24°C and 6 to 7% loss in 48 hr at 4°C 2089 Ic 

Solution Compatibility (Cont.)
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium lactate 1⁄6 M BAa ZEN 20 g 9% loss in 8 hr at 24°C and 4 to 5% loss in 24 hr at 4°C 2089 Ic 

a Tested in PVC containers.

b Tested in glass containers.

c Incompatible by conventional standards but recommended for dilution of meropenem with use in shorter periods of time.

d Tested in Abbott ADD-Vantage system.

e Tested in CADD-Plus medication cassettes.

f Tested in Deltec medication cassettes.

g Tested in Homepump Eclipse elastomeric pump reservoirs.

h Tested in Intermate SV elastomeric pump reservoirs.

i Tested with potassium chloride 0.15%.

j Tested with sodium bicarbonate 0.02%.

k Tested in polypropylene syringes.

Additive Compatibility

Meropenem

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Acyclovir sodium BW 5 g ZEN 1 g NS Visually compatible for 4 hr at room temperature 1994 C

Acyclovir sodium BW 5 g ZEN 20 g NS Precipitates immediately 1994 I

Aminophylline AMR 1 g ZEN 1 and 20 g NS Visually compatible for 4 hr at room temperature 1994 C

Amphotericin B SQ 200 mg ZEN 1 and 20 g NS Precipitate forms 2068 I

Atropine sulfate ES 40 mg ZEN 1 and 20 g NS Visually compatible for 4 hr at room temperature 1994 C

Ciprofloxacin SZc 1 g ASZc 10 g White precipitate forms 3107 I

Dexamethasone 
sodium phosphate

MSD 4 g ZEN 1 and 20 g NS Visually compatible for 4 hr at room temperature 1994 C

Dobutamine HCl LI 1 g ZEN 1 and 20 g NS Visually compatible for 4 hr at room temperature 1994 C

Dopamine HCl DU 800 mg ZEN 1 and 20 g NS Visually compatible for 4 hr at room temperature 1994 C

Doxycycline hyclate RR 200 mg ZEN 1 g NS Visually compatible for 4 hr at room temperature 1994 C

Doxycycline hyclate RR 200 mg ZEN 20 g NS Brown discoloration forms in 1 hr at room 
temperature

1994 I

Enalaprilat MSD 50 mg ZEN 1 and 20 g NS Visually compatible for 4 hr at room temperature 1994 C

Fluconazole RR 2 g ZEN 1 and 20 g NS Visually compatible for 4 hr at room temperature 1994 C

Furosemide HO 1 g ZEN 1 and 20 g NS Visually compatible for 4 hr at room temperature 1994 C

Gentamicin sulfate SC 800 mg ZEN 1 and 20 g NS Visually compatible for 4 hr at room temperature 1994 C

Heparin sodium ES 20,000 units ZEN 1 and 20 g NS Visually compatible for 4 hr at room temperature 1994 C

Insulin, regular LI 1000 units ZEN 1 and 20 g NS Visually compatible for 4 hr at room temperature 1994 C

Magnesium sulfate AST 1 g ZEN 1 and 20 g NS Visually compatible for 4 hr at room temperature 1994 C

Mannitol BAa 2.5% ZEN 1 g 7 to 8% meropenem loss in 8 hr at 24°C and in  
24 hr at 4°C

2089 Ib 

Mannitol BAa 2.5% ZEN 20 g 7 to 9% meropenem loss in 4 hr at 24°C and 6% 
loss in 20 hr at 4°C

2089 Ib 

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Mannitol BAa 10% ZEN 1 g 10 to 11% meropenem loss in 4 hr at 24°C and in 
20 hr at 4°C

2089 Ib 

Mannitol BAa 10% ZEN 20 g 10% meropenem loss in 3 hr at 24°C and in 20 hr 
at 4°C

2089 Ib 

Metoclopramide HCl RB 100 mg ZEN 1 and 20 g NS Visually compatible for 4 hr at room temperature 1994 C

Morphine sulfate ES 1 g ZEN 1 and 20 g NS Visually compatible for 4 hr at room temperature 1994 C

Multivitamins AST 50 mL ZEN 1 and 20 g NS Color darkened in 4 hr at room temperature 1994 I

Norepinephrine 
bitartrate

WI 8 g ZEN 1 and 20 g NS Visually compatible for 4 hr at room temperature 1994 C

Ondansetron HCl GL 1 g ZEN 1 g NS Visually compatible for 4 hr at room temperature 1994 C

Ondansetron HCl GL 1 g ZEN 20 g NS White precipitate forms immediately 1994 I

Phenobarbital 
sodium

ES 200 mg ZEN 1 and 20 g NS Visually compatible for 4 hr at room temperature 1994 C

Ranitidine HCl GL 100 mg ZEN 1 and 20 g NS Visually compatible for 4 hr at room temperature 1994 C

Sodium bicarbonate BA 5% ZEN 1 g 10% meropenem loss in 4 hr at 24°C and 18 hr at 
4°C

2089 Ib 

Sodium bicarbonate BA 5% ZEN 20 g 9 to 10% meropenem loss in 3 hr at 24°C and  
18 hr at 4°C

2089 Ib 

Vancomycin HCl LI 1 g ZEN 1 and 20 g NS Visually compatible for 4 hr at room temperature 1994 C

Zidovudine BW 4 g ZEN 1 g NS Visually compatible for 4 hr at room temperature 1994 C

Zidovudine BW 4 g ZEN 20 g NS Dark yellow discoloration forms in 4 hr at room 
temperature

1994 I

a Tested in PVC containers.

b Incompatible by conventional standards but may be used in shorter periods of time.

c Tested in glass containers.

Drugs in Syringe Compatibility

Meropenem

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Pantoprazole sodium a 4 mg/1 mL 50 mg/1 mL Precipitates within 15 min 2574 I

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Meropenem

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetylcysteine ALV 200 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Acyclovir sodium BW 5 mg/mLc ZEN 1 mg/mLb Visually compatible for 4 hr at room temperature 1994 C

Acyclovir sodium BW 5 mg/mLc ZEN 50 mg/mLb Precipitate forms 2068 I

Albumin human CBH 250 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amikacin sulfate SZ 250 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Aminophylline AMR 25 mg/mL ZEN 1 and 50 
mg/mLb 

Visually compatible for 4 hr at room temperature 1994 C

Amiodarone HCl SZ 50 mg/mL 50 mg/mL Solution became opaque within 1 hr 3538 I

Amphotericin B SQ 5 mg/mL ZEN 1 and 50 
mg/mLb 

Precipitate forms 2068 I

Amphotericin B liposomal ASP 2 mg/mLa 50 mg/mL Physically compatible for 4 hr at room temperature 3538, 
3547 

C

Ampicillin sodium NOP 250 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Anidulafungin VIC 0.5 mg/mLa ASZ 2.5 mg/mLb Physically compatible for 4 hr at 23°C 2617 C

Atropine sulfate ES 0.4 mg/mL ZEN 1 and 50 
mg/mLb 

Visually compatible for 4 hr at room temperature 1994 C

Atropine sulfate ALV 0.4 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Azithromycin SMX 100 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Aztreonam SQ 100 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Benztropine mesylate OM 1 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Blinatumomab AMG 0.125 mcg/mLb ARR 8.3 mg/mLb Persistent particulate formation 3405, 
3417 

I

Blinatumomab AMG 0.375 mcg/mLb ARR 8.3 mg/mLb Visually compatible for 12 hr at room temperature 3405, 
3417 

C

Bupivacaine HCl HOS 5 mg/mL 50 mg/mL Solution became opaque immediately 3538 I

Caffeine citrate SGT 20 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Calcium chloride LIF 100 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Calcium gluconate AMR 4 mg/mLc ZEN 1 mg/mLb Visually compatible for 4 hr at room temperature 1994 C

Calcium gluconate AMR 4 mg/mLc ZEN 50 mg/mLb Yellow discoloration forms in 4 hr at room temperature 1994 I

Calcium gluconate FRK 100 mg/mL 50 mg/mL Yellow color change occurred within 4 hr 3538 I

Cangrelor tetrasodium TMC 1 mg/mLb 2.5 mg/mLb Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.7 mg/mLb ASZ 2.5 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Caspofungin acetate ME 0.5 mg/mLb ASZ 10 mg/mLb Physically compatible over 30 min 2766 C

Caspofungin acetate ME 0.5 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538, 
3547 

C

Cefazolin sodium HOS 100 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Cefotaxime sodium SMX 100 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538, 
3547 

C

Cefoxitin sodium NOP 100 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Ceftazidime FRK 100 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Ceftazidime–avibactam 
sodium

ALL 20 mg/mLb j Physically compatible for up to 4 hr at room tempera-
ture

3004 C

Ceftolozane sulfate- 
tazobactam sodium

CUB 10 mg/mLg i FRK 10 mg/mLg Physically compatible for 2 hr 3262 C

Ceftriaxone sodium SMX 100 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cefuroxime sodium SMX 100 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Ciprofloxacink SZ 2 mg/mL 50 mg/mL Crystallization occurred within 4 hr 3538 I

Clindamycin phosphate SZ 150 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Cloxacillin sodium SMX 100 mg/mL SZ 50 mg/mL Physically compatible for up to 4 hr at room tempera-
ture

3245 C

Cloxacillin sodium SMX 250 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Colistimethate sodium MIL 1.5 mg/mLb ASZ 10 mg/mLb Visually compatible for 1 hr at 26°C 3335 C

Colistimethate sodium SMX 75 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Cyclosporine BED 1 mg/mLa ASZ 10 mg/mLb Physically compatible 2794 C

Cyclosporine NVA 5 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Cyclosporine NVA 50 mg/mL 50 mg/mL Unacceptably viscous 3538 I

Dexamethasone sodium 
phosphate

MSD 10 mg/mLc ZEN 1 and 50 
mg/mLb 

Visually compatible for 4 hr at room temperature 1994 C

Dexamethasone sodium 
phosphate

SZ 4 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Dexmedetomidine HCl HOS 0.1 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Diazepam RC 5 mg/mL ZEN 1 and 50 
mg/mLb 

White precipitate forms immediately 1994 I

Diazepam SZ 5 mg/mL 50 mg/mL Precipitates immediately 3538 I

Digoxin BW 0.25 mg/mL ZEN 1 and 50 
mg/mLb 

Visually compatible for 4 hr at room temperature 1994 C

Digoxin SZ 0.25 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Dimenhydrinate SZ 10 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Diphenhydramine HCl PD 50 mg/mL ZEN 1 and 50 
mg/mLb 

Visually compatible for 4 hr at room temperature 1994 C

Diphenhydramine HCl FRK 50 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Dobutamine HCl HOS 12.5 mg/mL 50 mg/mL Precipitation occurred within 4 hr 3538 I

Docetaxel RPR 0.9 mg/mLa ZEN 20 mg/mLb Physically compatible for 4 hr at 23°C 2224 C

Dopamine HCl HOS 32 mg/mLq 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Doxycycline hyclate RR 1 mg/mLc ZEN 1 mg/mLb Visually compatible for 4 hr at room temperature 1994 C

Doxycycline hyclate RR 1 mg/mLc ZEN 50 mg/mLb Amber discoloration forms within 30 min 1994 I

Enalaprilat MSD 0.05 mg/mLc ZEN 1 and 50 
mg/mLb 

Visually compatible for 4 hr at room temperature 1994 C

Epinephrine HCl ERF 1 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Eravacycline dihydrochlo-
ride

TET 0.3 and 0.6 mg/
mLb 

FRK 20 mg/mLb Measured turbidity increased immediately 3532 I

Ertapenem sodium ME 100 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Erythromycin lactobionate AMD 50 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Esmolol HCl MYL 10 mg/mL NVP 20 mg/mLb Physically compatible for 1 hr at 23°C 3533 C

Esmolol HCl BA 10 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Fentanyl citrate SZ 50 mcg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Fluconazole RR 2 mg/mL ZEN 1 and 50 
mg/mLb 

Visually compatible for 4 hr at room temperature 1994 C

Fluconazole SZ 2 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Foscarnet sodium CLN 24 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Furosemide HO 10 mg/mL ZEN 1 and 50 
mg/mLb 

Visually compatible for 4 hr at room temperature 1994 C

Furosemide OM 10 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Gentamicin sulfate SC 4 mg/mLc ZEN 1 and 50 
mg/mLb 

Visually compatible for 4 hr at room temperature 1994 C

Gentamicin sulfate AMS 30 mg/mLe ASZ 10 mg/mLb Physically compatible 2794 C

Gentamicin sulfate SZ 40 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Granisetron HCl OM 1 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Heparin sodium ES 1 unit/mLc ZEN 1 and 50 
mg/mLb 

Visually compatible for 4 hr at room temperature 1994 C

Heparin sodium SZ 1000 units/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Hydralazine HCl SMX 20 mg/mL 50 mg/mL Yellow-brown color change occurred immediately 3538 I

Hydrocortisone sodium 
succinate

PF 125 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Hydromorphone HCl SZ 10 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Hydroxyzine HCl SZ 50 mg/mL 50 mg/mL Precipitates immediately 3538 I

Imipenem–cilastatin 
sodium

HOS 50 mg/mLo 50 mg/mL Physically compatible for 4 hr at room temperature 3538, 
3547 

C

Insulin, regular LI 0.2 unit/mLc ZEN 1 and 50 
mg/mLb 

Visually compatible for 4 hr at room temperature 1994 C

Insulin, regular LI 100 units/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Isavuconazonium sulfate ASP 1.5 mg/mLg PRP 10 mg/mLg Measured turbidity increases within 15 min 3263 I

Isoproterenol HCl SZ 0.2 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Ketamine HCl SZ 50 mg/mL 50 mg/mL Precipitates immediately 3538 I

Labetalol HCl HOS 5 mg/mL NVP 20 mg/mLb Physically compatible for 1 hr at 23°C 3533 C

Labetalol HCl SZ 5 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Levocarnitine SIG 200 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Lidocaine HCl ALV 10 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Linezolid PHU 2 mg/mL ZEN 2.5 mg/mLb Physically compatible for 4 hr at 23°C 2264 C

Linezolid TE 2 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Lorazepam HOS 4 mg/mL 50 mg/mL Temperature increased upon mixing 3538 I

Magnesium sulfate FRK 500 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Mannitol HOS 250 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Methylprednisolone 
sodium succinate

NOP 62.5 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Metoclopramide HCl RB 5 mg/mL ZEN 1 and 50 
mg/mLb 

Visually compatible for 4 hr at room temperature 1994 C

Metoclopramide HCl SZ 5 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Metoprolol tartrate HOS 0.4 mg/mLb NVP 20 mg/mLb Physically compatible for 1 hr at 23°C 3533 C

Metoprolol tartrate SZ 1 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Metronidazole HOS 5 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Midazolaml SZ 1 mg/mL 50 mg/mL Precipitates immediately 3538 I

Milrinone lactate SS 0.2 mg/mLa ZEN 50 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Milrinone lactate FRK 1 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Morphine sulfate ES 1 mg/mLc ZEN 1 and 50 
mg/mLb 

Visually compatible for 4 hr at room temperature 1994 C

Morphine sulfate SZ 50 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Multivitamins SZ 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Naloxone HCl ALV 0.4 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Nitroglycerin OM 5 mg/mL 50 mg/mL Solution became opaque immediately 3538 I

Norepinephrine bitartrate WI 1 mg/mL ZEN 1 and 50 
mg/mLb 

Visually compatible for 4 hr at room temperature 1994 C

Norepinephrine bitartrate SZ 1 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Ondansetron HCl GL 1 mg/mLc ZEN 1 mg/mLb Visually compatible for 4 hr at room temperature 1994 C

Ondansetron HCl GL 1 mg/mLc ZEN 50 mg/mLb White precipitate forms immediately 1994 I

Ondansetron HCl MYL 2 mg/mL 50 mg/mL Precipitates immediately 3538 I

Oritavancin diphosphate TAR 0.8, 1.2, and 2 
mg/mLa 

ASZ 10 mg/mLa Haze forms immediately with precipitate after 1 hr 2928 I

Oxytocin HOS 10 units/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Pantoprazole sodium SZn 4 mg/mLb 50 mg/mL Physically compatible for 4 hr at room temperature 3538, 
3547 

C

Penicillin G sodium FRK 500,000 units/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Phenobarbital sodium ES 0.32 mg/mLc ZEN 1 and 50 
mg/mLb 

Visually compatible for 4 hr at room temperature 1994 C

Phenytoin sodium SMX 50 mg/mL 50 mg/mL Solution became opaque immediately 3538 I

Piperacillin sodium–tazo-
bactam sodium

SMXn 200 mg/mLp 50 mg/mL Physically compatible for 4 hr at room temperature 3538, 
3547 

C

Plazomicin sulfate ACH 24 mg/mLg FRK 20 mg/mLg Physically compatible for 1 hr at 20 to 25°C 3432 C

Posaconazole ME 18 mg/mL 1 mg/mLg Physically compatible 2911, 
2912 

C

Potassium chloride 10 and 40 mEq/La ZEN 1 mg/mLa Visually compatible. Calculated 10% meropenem loss in 
3.3 hr at 23°C

2492 C

Potassium chloride 10 and 40 mEq/Lb ZEN 1 mg/mLa Visually compatible. Calculated 10% meropenem loss in 
5 hr at 23°C

2492 C

Potassium chloride 10 and 40 mEq/La ZEN 1 mg/mLb Visually compatible. Calculated 10% meropenem loss in 
5.8 hr at 23°C

2492 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Potassium chloride 10 and 40 mEq/Lb ZEN 1 mg/mLb Visually compatible. Calculated 10% meropenem loss in 
22 hr at 23°C

2492 C

Potassium chloride 10 and 40 mEq/La ZEN 22 mg/mLa Visually compatible. Calculated 10% meropenem loss in 
7.7 hr at 23°C

2492 C

Potassium chloride 10 and 40 mEq/Lb ZEN 22 mg/mLa Visually compatible. Calculated 10% meropenem loss in 
13 hr at 23°C

2492 C

Potassium chloride 10 and 40 mEq/La ZEN 22 mg/mLb Visually compatible. Calculated 10% meropenem loss in 
8 hr at 23°C

2492 C

Potassium chloride 10 and 40 mEq/Lb ZEN 22 mg/mLb Visually compatible. Calculated 10% meropenem loss in 
20 hr at 23°C

2492 C

Potassium chloride HOS 2 mEq/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Potassium phosphates BA 3 mmol/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538, 
3547 

C

Procainamide HCl SZ 100 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Propranolol HCl SZ 1 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Quinupristin-dalfopristin 2 mg/mLa h 10 mg/mL Reported to be incompatible 3230 I

Ranitidine HCl SZ 25 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Rocuronium bromide SZ 10 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Salbutamol sulfate GSK 1 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Sodium bicarbonate HOS 1 mEq/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Sodium nitroprusside HOS 25 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Sodium phosphates SZ 3 mmol/mL 50 mg/mL Gas bubbles evolve within 1 hr 3538, 
3547 

I

Sufentanil citrate SZ 50 mcg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Tedizolid phosphate CUB 0.8 mg/mLb PRP 10 mg/mLb Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLa b f ASZ 10 mg/mLa 
b f 

Physically compatible for 2 hr 2830 C

TNA #218 to #226d ZEN 20 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

Tobramycin sulfate FRK 40 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Trimethoprim–sulfame-
thoxazole

APR 16 mg/mLm 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Valproate sodium ABV 100 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Vancomycin HCl LI 5 mg/mLc ZEN 1 and 50 
mg/mLb 

Visually compatible for 4 hr at room temperature 1994 C

Vancomycin HCl SZ 50 mg/mL 50 mg/mL Precipitates immediately 3538 I

Vasopressin APP 0.2 unit/mLb ASZ 5 mg/mLa Physically compatible 2641 C

Voriconazole SZ 10 mg/mL 50 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Zidovudine BW 4 mg/mLc ZEN 1 mg/mLb Visually compatible for 4 hr at room temperature 1994 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Zidovudine BW 4 mg/mLc ZEN 50 mg/mLb Yellow color in 4 hr at room temperature 1994 I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in sterile water for injection.

d Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture.

e Tested in sodium chloride 0.45%.

f Tested in Ringer’s injection, lactated.

g Tested in both dextrose 5% and sodium chloride 0.9%.

h Quinupristin and dalfopristin components combined.

i Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

j Ceftazidime component. Ceftazidime in a 4:1 fixed-ratio concentration with avibactam.

k Test performed using the lactate salt formulation.

l As midazolam base rather than the salt.

m Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

n Test performed using the formulation WITHOUT edetate disodium.

o Imipenem component. Imipenem in a 1:1 fixed-ratio concentration with cilastatin.

p Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

q Tested as the premixed infusion solution.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Additional Compatibility Information
Peritoneal Dialysis Solutions
Meropenem (AstraZeneca) 1 g in 2 L of Dianeal PD-4 with 
dextrose 2.5% (Baxter) exhibited 6% drug loss over 6 hours at 
37°C.3108 

Selected Revisions May 1, 2020. © Copyright, October 1998. 
American Society of Health-System Pharmacists, Inc.
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Meropenem–Vaborbactam
AHFS 8:12.07.08

Products
The fixed combination of meropenem–vaborbactam is available 
as a powder in single-dose (preservative-free) vials containing 2 
g (meropenem 1 g [as the trihydrate] plus vaborbactam 1 g) and 
sodium carbonate 0.575 g.3379 

The contents of each 2-g vial should be reconstituted with 20 
mL of sodium chloride 0.9% (withdrawn from an infusion bag) 
and mixed gently to dissolve the powder.3379 The reconstituted 
solution will have approximate meropenem and vaborbactam 
concentrations of 50 mg/mL each.3379 The reconstituted solu-
tion is not suitable for direct injection.3379 

The reconstituted solution must be diluted immediately in 
the infusion bag containing sodium chloride 0.9% from which 
the volume used for reconstitution of the appropriate dose was 
withdrawn.3379 The manufacturer’s instructions for preparing 
various doses of meropenem–vaborbactam from the reconsti-
tuted solution are as follows:3379 

For 4 g (meropenem 2 g plus vaborbactam 2 g), withdraw 
the entire contents (i.e., approximately 21 mL each) of 2 vials 
and add to an infusion bag containing 250, 500, or 1000 mL of 
sodium chloride 0.9% (less the 40 mL used for reconstitution).

For 2 g (meropenem 1 g plus vaborbactam 1 g), withdraw the 
entire contents (i.e., approximately 21 mL) of 1 vial and add to an 
infusion bag containing 125, 250, or 500 mL of sodium chloride 
0.9% (less the 20 mL used for reconstitution).

For 1 g (meropenem 0.5 g plus vaborbactam 0.5 g), withdraw 
10.5 mL and add to an infusion bag containing 70, 125, or 250 
mL of sodium chloride 0.9% (less the 20 mL used for reconsti-
tution).

Sodium Content
Each 2-g vial of this fixed combination contains 0.25 g (10.9 
mEq) of sodium.3379 

Trade Name(s)
Vabomere

Administration
The diluted solution of meropenem–vaborbactam for infusion is 
administered intravenously over 3 hours.3379 The reconstituted 
solution is not suitable for direct injection.3379 

Stability
Meropenem–vaborbactam is a white to light yellow powder 
that forms a colorless to light yellow solution upon both recon-
stitution and dilution.3379 Intact vials of meropenem–vabor-
bactam should be stored at controlled room temperature.3379 

Diluted solutions of meropenem–vaborbactam for infusion 
should be visually inspected for particulate matter and discol-
oration prior to administration.3379 Administration of the diluted 
solution for infusion must be completed within 4 hours if stored 
at room temperature or 22 hours if stored at 2 to 8°C.3379 Any 
unused portions should be discarded.3379 

Meropenem–vaborbactam reconstituted and diluted for 
infusion demonstrated less than 10% loss of either drug when 
stored for up to 10 hours at room temperature and for up to 26 
hours under refrigeration (5°C); however, a degradation product 
formation assessment revealed that the solution did not consis-
tently meet impurity limits during this period.3381 

DOI: 10.37573/9781585286850.252

Compatibility Information
Solution Compatibility

Meropenem–vaborbactam

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% MEL 2, 4, 7.15, and 8 ga Complete administration within 4 hr if stored at room 
temperature or 22 hr if stored at 2 to 8°C

3379 C

Sodium chloride 0.9% BAb MEL 2 ga Less than 6% loss of either component in 12 hr at 24°C; 
calculated time to 10% loss was 21.4 hr

3588 C

Sodium chloride 0.9% BAb MEL 2 ga Less than 9% loss of either component in 5 days at 4°C; 
calculated time to 10% loss was 175.3 hr

3588 C

Sodium chloride 0.9% BAb MEL 4 ga Less than 8% loss of either component in 12 hr at 24°C; 
calculated time to 10% loss was 15.8 hr

3588 C

Sodium chloride 0.9% BAb MEL 4 ga Less than 7% loss of either component in 6 days at 4°C; 
calculated time to 10% loss was 223.8 hr

3588 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% BAc MEL 5.7 ga Less than 8% loss of either component in 12 hr at 24°C; 
calculated time to 10% loss was 14.8 hr

3588 C

Sodium chloride 0.9% BAc MEL 5.7 ga Less than 9% loss of either component in 5 days at 4°C; 
calculated time to 10% loss was 154.5 hr

3588 C

Sodium chloride 0.9% BAb MEL 8 ga Less than 9% loss of either component in 12 hr at 24°C; 
calculated time to 10% loss was 14.6 hr

3588 C

Sodium chloride 0.9% BAb MEL 8 ga Less than 9% loss of either component in 6 days at 4°C; 
calculated time to 10% loss was 172 hr

3588 C

a Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

b Tested in PVC containers.

c Tested in Homepump Eclipse elastomeric pump reservoirs.

Y-Site Injection Compatibility (1:1 Mixture)

Meropenem–vaborbactam

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Albumin human BXT 250 mg/mL TMC 8 mg/mLa i Measured turbidity increases immediately 3380 I

Amikacin sulfate FRK 5 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Amiodarone HCl APP 2 mg/mLa TMC 8 mg/mLa i Measured turbidity increases immediately. pH 
increased by >3 units within 3 hr

3380 I

Ampicillin sodium–
sulbactam sodium

PF 20 mg/mLa b TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Anidulafungin PF 0.77 mg/mLa TMC 8 mg/mLa i Immediate change in measured turbidity. pH 
increased by >3 units within 3 hr

3380 I

Azithromycin FRK 2 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Aztreonam FRK 20 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Bumetanide HOS 0.25 mg/mL TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Calcium chloride HOS 20 mg/mLa TMC 8 mg/mLa i Precipitation and increase in measured turbidity 
within 30 min. pH increased by >3 units within 3 hr

3380 I

Calcium gluconate FRK 20 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Caspofungin acetate ME 0.5 mg/mLa TMC 8 mg/mLa i Measured turbidity increases immediately. pH 
increased by >2 units within 3 hr

3380 I

Cefazolin sodium SGT 20 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Cefepime HCl HOS 40 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Ceftaroline fosamil FOR 12 mg/mLa TMC 8 mg/mLa i Measured turbidity increases within 30 min. pH 
increased by >2 units within 3 hr

3380 I

Ceftazidime SGT 40 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Ceftazidime–avibactam 
sodium

GSK 40 mg/mLa c TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Ceftolozane sulfate–
tazobactam sodium

ME 20 mg/mLa d TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Ceftriaxone sodium SGT 20 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Cefuroxime sodium SGT 30 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ciprofloxacin HOS 2 mg/mLa TMC 8 mg/mLa i Precipitation and increase in measured turbidity 
within 30 min. pH increased by >3 units within 3 hr

3380, 
3382 

I

Cisatracurium besylate ABV 0.4 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Colistimethate sodium APP 4.5 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Daptomycin TE 20 mg/mLa TMC 8 mg/mLa i Immediate change in measured turbidity. pH 
increased by 2 units within 3 hr

3380 I

Dexamethasone sodium 
phosphate

FRK 1 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Dexmedetomidine HCl HOS 4 mcg/mL TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Digoxin SZ 0.25 mg/mL TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Diltiazem HCl AKN 5 mg/mL TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Diphenhydramine HCl FRK 50 mg/mL TMC 8 mg/mLa i Immediate change in measured turbidity with 
precipitation within 3 hr. pH increased by >2 units 
within 3 hr

3380 I

Dobutamine HCl HOS 4.1 mg/mLa TMC 8 mg/mLa i Measured turbidity increases within 1 hr. pH 
increased by >3 units within 3 hr

3380 I

Dopamine HCl HOS 0.8 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Doripenem APO 10 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Doxycycline hyclate FRK 1 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Epinephrinee HOS 16 mcg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Eptifibatide AMB 2 mg/mL TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Eravacycline dihydro-
chloride

TET 0.6 mg/mLa FAC 8 mg/mLa i Measured turbidity increased immediately 3532 I

Ertapenem sodium ME 20 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Esmolol HCl MYL 10 mg/mL TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Esomeprazole sodium ASZ 0.8 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Famotidine FRK 4 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Fentanyl citrate HOS 50 mcg/mL TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Fosphenytoin sodium AMBj 25 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380, 
3382 

C

Furosemide CLA 3 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Gentamicin sulfate FRK 5 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Heparin sodium SGT 1000 units/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Hydrocortisone sodium 
succinate

PF 1 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Hydromorphone HCl AKN 1 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Imipenem–cilastatin 
sodium

ME 5 mg/mLa f TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Insulin, regular LI 1 unit/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Isavuconazonium 
sulfate

ASP 0.8 mg/mLa TMC 8 mg/mLa i Measured turbidity increases within 30 min. pH 
increased by >5 units within 3 hr

3380 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Labetalol HCl AKN 2 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Levofloxacin AUB 5 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380, 
3382 

C

Lidocaine HCl FRK 8 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Linezolid PF 2 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Lorazepam WW 1 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Magnesium sulfate XGN 100 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Mannitol HOS 20% TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Meperidine HCl WW 10 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Mesna SGT 20 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Methylprednisolone 
sodium succinate

SGT 20 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Metoclopramide HCl TE 0.2 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Metronidazole BA 5 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Micafungin sodium ASP 4 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Midazolam HCl HOS 1 mg/mLa TMC 8 mg/mLa i Measured turbidity increases immediately. pH 
increased by >4 units within 3 hr

3380 I

Milrinone lactate WW 0.2 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Morphine sulfate WW 1 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Naloxone HCl MYL 0.04 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Nicardipine HCl EXL 0.1 mg/mLa TMC 8 mg/mLa i Measured turbidity increases immediately. pH 
increased by >3 units within 3 hr

3380 I

Nitroglycerin BA 0.4 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Norepinephrine bitar-
trate

HOS 32 mcg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Octreotide acetate FRK 4 mcg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Ondansetron HCl HER 0.16 mg/mLa TMC 8 mg/mLa i Immediate precipitation and increase in measured 
turbidity. pH increased by >4 units within 3 hr

3380 I

Pantoprazole sodium WYg 0.4 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Penicillin G potassium PF 100,000 units/
mLa 

TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Phenylephrine HCl ECL 1 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Phenytoin sodium WW 10 mg/mLa TMC 8 mg/mLa i Measured turbidity increases immediately with 
precipitation within 30 min. pH decreased by >1 unit 
within 3 hr

3380 I

Piperacillin sodium–
tazobactam sodium

FRKk 40 mg/mLa h TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Plazomicin sulfate ACH 24 mg/mLl FAC 8 mg/mLi l Physically compatible for 1 hr at 20 to 25°C 3432 C

Potassium chloride HOS 0.1 mEq/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Potassium phosphates HOS 0.3 mmol/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ranitidine HCl ZY 2.5 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Rocuronium bromide MYL 5 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Sodium bicarbonate HOS 1 mEq/mL TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Sodium phosphates FRK 0.5 mmol/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Tedizolid phosphate ME 0.8 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Tigecycline WY 1 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Tobramycin sulfate FRK 5 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Vancomycin HCl FRK 5 mg/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Vasopressin PAR 1 unit/mLa TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

Vecuronium bromide MYL 1 mg/mL TMC 8 mg/mLa i Physically compatible for 3 hr at 20 to 25°C 3380 C

a Tested in sodium chloride 0.9%.

b Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

c Ceftazidime component. Ceftazidime in a 4:1 fixed-ratio concentration with avibactam.

d Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

e As epinephrine base rather than the salt.

f Imipenem component. Imipenem in a 1:1 fixed-ratio concentration with cilastatin.

g Test performed using the formulation WITH edetate disodium.

h Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

i Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

j Concentration of fosphenytoin expressed in milligrams of phenytoin sodium equivalents (PE) per mL.

k Test performed using the formulation WITHOUT edetate disodium.

l Tested in both dextrose 5% and sodium chloride 0.9%.

Selected Revisions July 1, 2020. © Copyright, April 2018. American  
Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Mesna
AHFS 92:56

Products
Mesna is available as a 100-mg/mL solution in 10-mL multi-
dose vials. Each mL of solution also contains edetate disodium 
0.25 mg and sodium hydroxide to adjust the pH. In addition, the 
multidose vials contain benzyl alcohol 10.4 mg/mL.1(5/06) 

pH
The pH of mesna injection is stated to be pH 6.5 to 7.3 or pH 7.5 
to 8.5, depending on the specific product.1(5/06) 

Trade Name(s)
Mesnex

Administration
Mesna may be administered by intravenous injection or infu-
sion.1(5/06) 4 Infusion is usually performed over 15 to 30 minutes, 
but continuous infusion has also been utilized.4 Dilution to a 
concentration of 20 mg/mL in a compatible solution is recom-
mended for intravenous infusion.1(5/06) 4 

Stability
Intact ampuls of mesna should be stored at controlled room 
temperature. The solution is clear and colorless1(5/06) and is not 
light sensitive.72 When exposed to oxygen, mesna oxidizes to 
the disulfide form, dimesna. Unused mesna injection in opened 
ampuls should be discarded after dose preparation. However, 
the multidose vials may be stored and used for up to 8 days 
after initial entry.1(5/06) 

pH Effects
Mesna and ifosfamide have been found to be stable in combined 
admixtures.72 1380 1494 1495 1496 However, mesna has been found to 
undergo more extensive decomposition when mixed with ifos-
famide in an infusion solution made alkaline with sodium bicar-
bonate. At pH 8, mesna was stable for 6 hours, but lost about 
13% in 24 hours and 23% in 48 hours. Ifosfamide underwent 
only 6% loss in 24 hours, but lost 14% in 48 hours.2281 

Syringes
The short-term use of plastic syringes for preparing mesna infu-
sions appears to be satisfactory. However, extended storage of 
mesna in a plastic and a glass syringe resulted in the formation 
of dark or thread-like particles and a change in viscosity after 12 
hours at room temperature.72 

Mesna (Asta Pharma) 100 mg/mL was packaged as 10 mL 
in 20-mL polypropylene syringes (Becton Dickinson). Samples 
having the air expelled from the syringes were stored at 5, 24, 
and 35°C, and samples with air drawn into the syringes were 
stored at 24°C. After 9 days of storage, little or no change 
in the mesna concentration was found in all samples with no 
air present. The maximum loss was less than 4% found in the 
samples stored at 35°C. However, the syringes containing air 
exhibited 10% loss in 8 days at 24°C. Minimizing the exposure 
of mesna to air during storage was recommended to slow the 
formation of dimesna.2181 

DOI: 10.37573/9781585286850.253

Compatibility Information
Solution Compatibility

Mesna

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium chloride 0.225% 20 g Physically and chemically stable for 24 hr at 25°C 1(5/06) C

Dextrose 5% in sodium chloride 0.45% 20 g Physically and chemically stable for 24 hr at 25°C 1(5/06) C

Dextrose 5% in sodium chloride 0.45% AW 1 g 4% loss in 72 hr at room temperature 72 C

Dextrose 5% in sodium chloride 0.45% AW 20 g 5% loss in 48 hr at room temperature 72 C

Dextrose 5% 20 g Physically and chemically stable for 24 hr at 25°C 1(5/06) C

Dextrose 5% AW 1 g 5% loss in 24 hr and 13% in 48 hr at room tempera-
ture

72 C

Dextrose 5% AW 20 g 5% loss in 48 hr at room temperature 72 C

Dextrose 5% BAa BED 10 g Under 10% loss in 14 days at 25°C and 28 days at 
5°C

2810 C

Ringer’s injection, lactated 20 g Physically and chemically stable for 24 hr at 25°C 1(5/06) C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Ringer’s injection, lactated AW 1 g 4% loss in 24 hr and 11% in 48 hr at room tempera-
ture

72 C

Sodium chloride 0.9% 20 g Physically and chemically stable for 24 hr at 25°C 1(5/06) C

Sodium chloride 0.9% AW 1 g 10% loss in 48 hr at room temperature 72 C

a Tested in ReadyMed elastomeric pump reservoirs.

Additive Compatibility

Mesna

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Carboplatin 1 g 1 g W More than 10% carboplatin loss in 24 hr at room 
temperature

1379 I

Cisplatin 67 mg 3.33 g NS Cisplatin not detectable after 1 hr 1291 I

Cisplatin 67 mg 110 mg NS Cisplatin weakly detected after 1 hr 1291 I

Cyclophosphamide AM 10.8 g AM 3.2 g D5W Physically compatible with about 5% loss of both 
drugs in 24 hr at 22°C. 7% cyclophosphamide loss 
and 10% mesna loss occurred in 72 hr at 4°C

2486 C

Cyclophosphamide AM 1.8 g AM 540 mg D5W Physically compatible with about 10% loss of both 
drugs in 12 hr at 22°C

2486 I

Cyclophosphamide AM 1.8 g AM 540 mg D5W Physically compatible with about 9% loss of both 
drugs in 72 hr at 4°C

2486 C

Hydroxyzine HCl LY 500 mg AW 3 g D5Wa Physically compatible for 48 hr 1190 C

Ifosfamide MJ 3.3 g AW 3.3 g D5W, LR Physically compatible. No ifosfamide loss and 
about 5% mesna loss in 24 hr at 21°C exposed to 
light

72 C

Ifosfamide MJ 5 g AW 5 g D5W, LR Physically compatible. No ifosfamide loss and 
about 5% mesna loss in 24 hr at 21°C exposed to 
light

72 C

Ifosfamide BI 83.3 g BI 79 g NS Little or no ifosfamide loss in 9 days at room 
temperature and 7% ifosfamide loss in 9 days at 
37°C. Mesna not tested

1494 C

Ifosfamide 2.6 g 1.6 g D5Sb No increase in decomposition products in 8 hr at 
room temperature

1495 C

Ifosfamide BR 600 mg BR 600 mg D5½S, D5W, 
LR, NSc 

Both drugs chemically stable for at least 24 hr at 
room temperature

1496 C

Ifosfamide AM 20 g AM 20 g Wd Physically compatible with about 3% ifosfamide 
loss and 9% mesna loss in 7 days at 37°C. About 
2% or less loss of both drugs in 14 days at 4°C

2288 C

a Tested in glass containers.

b Tested in polyethylene containers.

c Tested in PVC containers.

d Tested in PVC reservoirs for the Graseby 9000 ambulatory pump.

Solution Compatibility (Cont.)
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Drugs in Syringe Compatibility

Mesna

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Epirubicin HCl with 
ifosfamide

1 mg/mLa  
50 mg/mLa 

40 mg/mLa 50% epirubicin loss in 7 days at 4 and 
20°C. No loss of other drugs in 7 days

1564 I

Ifosfamide 250 mg/5 mL 200 mg/5 mL 3% ifosfamide loss in 7 days and 12% 
in 4 weeks at 4°C and room tempera-
ture. No mesna loss

1290 C

Ifosfamide 50 mg/mLa 40 mg/mLa Little or no loss of either drug in 28 
days at 4 and 20°C

1564 C

Ifosfamide with  
epirubicin HCl

50 mg/mLa  
1 mg/mLa 

40 mg/mLa 50% epirubicin loss in 7 days at 4 and 
20°C. No loss of other drugs in 7 days

1564 I

a Diluted with sodium chloride 0.9%.

Y-Site Injection Compatibility (1:1 Mixture)

Mesna

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Allopurinol sodium BW 3 mg/mLb MJ 10 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa MJ 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Aztreonam SQ 40 mg/mLa MJ 10 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Ceftolozane sulfate–tazo-
bactam sodium

CUB 10 mg/mLh i TE 20 mg/mLh Physically compatible for 2 hr 3262 C

Cladribine ORT 0.015b and 0.5c 
mg/mL

MJ 10 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Defibrotide sodium JAZ 8 mg/mLb BA 4.76 mg/mLb Visually compatible for 4 hr at room 
temperature

3149 C

Docetaxel RPR 0.9 mg/mLa MJ 10 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Doxorubicin HCl liposomal SEQ 0.4 mg/mLa MJ 10 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Etoposide phosphate BR 5 mg/mLa MJ 10 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Filgrastim AMG 30 mcg/mLa MJ 10 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fludarabine phosphate BX 1 mg/mLa BR 10 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Gallium nitrate FUJ 1 mg/mLb MJ 20 mg/mL Visually compatible for 24 hr at 25°C 1673 C

Gemcitabine HCl LI 10 mg/mLb MJ 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 1 mg/mL MJ 4 mg/mLb Physically compatible with little or no loss of 
either drug in 4 hr at 22°C

1883 C

Isavuconazonium sulfate ASP 1.5 mg/mLh PRP 20 mg/mLh Physically compatible for 2 hr 3263 C

Linezolid PHU 2 mg/mL MJ 10 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Melphalan HCl BW 0.1 mg/mLb BR 10 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meropenem–vaborbactam TMC 8 mg/mLb j SGT 20 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Methotrexate sodium 30 mg/mL 1.8 mg/mLa Visually compatible for 4 hr at room 
temperature

1788 C

Micafungin sodium ASP 1.5 mg/mLb APP 20 mg/mLb Physically compatible for 4 hr at 23°C 2683 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ondansetron HCl GL 1 mg/mLb BR 10 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Oxaliplatin SS 0.5 mg/mLa MJ 10 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Paclitaxel NCI 1.2 mg/mLa MJ 10 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Pemetrexed disodium LI 20 mg/mLb APP 10 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Piperacillin sodium–tazo-
bactam sodium

LEf 40 mg/mLa g MJ 10 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Plazomicin sulfate ACH 24 mg/mLh SGT 20 mg/mLh Physically compatible for 1 hr at 20 to 25°C 3432 C

Sargramostim IMM 10 mcg/mLb MJ 10 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Sodium bicarbonate 1.4% 1.8 mg/mLa Visually compatible for 4 hr at room 
temperature

1788 C

Tedizolid phosphate CUB 0.8 mg/mLb PRP 20 mg/mLb Physically compatible for 2 hr 3244 C

Teniposide BR 0.1 mg/mLa MJ 10 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMd 1 mg/mLa MJ 10 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226e MJ 10 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TPN #212 to #215e MJ 10 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Vinorelbine tartrate BW 1 mg/mLb MJ 10 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

d Lyophilized formulation tested.

e Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

f Test performed using the formulation WITHOUT edetate disodium.

g Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

h Tested in both dextrose 5% and sodium chloride 0.9%.

i Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

j Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

Selected Revisions June 1, 2019. © Copyright, October 1990. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Methadone Hydrochloride
AHFS 28:08.08

Products
Methadone hydrochloride is available in 20-mL multidose vials. 
Each mL of solution contains methadone hydrochloride 10 mg 
and sodium chloride 0.9% with sodium hydroxide and/or hydro-
chloric acid to adjust the pH. In addition, the 20-mL vials contain 
chlorobutanol 0.5%.1(3/06) 

pH
From 4.5 to 6.5.1(3/06) 

Administration
Methadone hydrochloride may be administered by subcuta-
neous, intramuscular, or intravenous injection.1(3/06) 4 

Stability
Methadone hydrochloride in intact vials should be stored at 
controlled room temperature and protected from light.1(3/06) 

Syringes
In 2015, reports of decreased potency of certain drugs (e.g., 
methadone hydrochloride) stored in Becton Dickinson syringes 
for extended periods (i.e., exceeding 24 hours) were confirmed 
by the manufacturer of these syringes; the cause of this change 
was later identified to be the inclusion of an alternate rubber 
stopper in the plunger of certain product lots of syringes.3029 3036 
3037 3039 3041 3042 Decreased potency was not observed when the 
syringes were filled and used promptly.3037 Use of the alternate 
stopper was later discontinued and use of the primary stopper 
in such syringes was resumed; however, Becton Dickinson states 
that its general-use syringes are cleared by FDA for immediate 
use in fluid aspiration and injection and that such syringes, 
regardless of the stopper material, have not been cleared by 
FDA for use as a closed-container system.3391 

DOI: 10.37573/9781585286850.254

Compatibility Information
Solution Compatibility

Methadone HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% TRa LI 1, 2, 5 g Little or no loss in 28 days at room tempera-
ture exposed to light

1500 C

a Tested in PVC containers.

Y-Site Injection Compatibility (1:1 Mixture)

Methadone HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Atropine sulfate LY 0.4 mg/mL LI 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Dexamethasone sodium 
phosphate

AMR 1 mg/mLa LI 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Diazepam ES 0.5 mg/mLa LI 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Diphenhydramine HCl SCN 2 mg/mLa LI 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Haloperidol lactate MN 0.2 mg/mLa LI 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Hydroxyzine HCl WI 4 mg/mLa LI 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Ketorolac tromethamine WY 1 mg/mLa LI 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Lorazepam WY 0.1 mg/mLa LI 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Methotrimeprazine HCl LE 0.2 mg/mLa LI 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Metoclopramide HCl DU 5 mg/mL LI 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Midazolam HCl RC 0.2 mg/mLa LI 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Phenobarbital sodium WY 2 mg/mLa LI 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Phenytoin sodium ES 2 mg/mLa b LI 1 mg/mLa Precipitate forms immediately 1706 I

Scopolamine HBr LY 0.05 mg/mLa LI 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

Selected Revisions December 12, 2018. © Copyright, October 
1982. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Methocarbamol
AHFS 12:20.04

Products
Methocarbamol 100 mg/mL is available in 10-mL vials. Also 
present in the formulation is polyethylene glycol 300 50% in 
water for injection with sodium hydroxide and/or hydrochloric 
acid to adjust pH during manufacturing.1(8/06) 

pH
From 3.5 to 6.0.1(8/06) 

Tonicity
Methocarbamol injection is hypertonic.4 

Trade Name(s)
Robaxin

Administration
Methocarbamol injection is administered intramuscularly 
or intravenously. It should not be given subcutaneously. For 

intramuscular injection, not more than 5 mL (500 mg) should 
be given into each gluteal region. Direct intravenous injection 
should be made slowly at a maximum rate of 3 mL (300 mg) per 
minute. For intravenous infusion, 1 g of methocarbamol may be 
diluted in 250 mL of dextrose 5% or sodium chloride 0.9%.1(8/06) 

Stability
Store at controlled room temperature1(8/06) and protect from 
freezing. Methocarbamol was stable for up to six days when 
diluted in sterile water for injection, dextrose 5%, or sodium 
chloride 0.9% to a concentration of 4 mg/mL. Refrigeration of 
methocarbamol diluted for intravenous infusion to concentra-
tions of 15.4 mg/mL and greater may result in precipitation.4 

DOI: 10.37573/9781585286850.255

Compatibility Information
Solution Compatibility

Methocarbamol

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium  
chloride 0.45%

RB ≤15.4 g Physically compatible. Stable for 6 days at room temperature 2449 C

Dextrose 5% in sodium  
chloride 0.45%

RB >15.4 g Methocarbamol precipitates 2449 I

Dextrose 5% RB ≤15.4 g Physically compatible. Stable for 6 days at room temperature 2449 C

Dextrose 5% RB >15.4 g Methocarbamol precipitates 2449 I

Sodium chloride 0.9% RB ≤15.4 g Physically compatible. Stable for 6 days at room temperature 2449 C

Sodium chloride 0.9% RB >15.4 g Methocarbamol precipitates 2449 I

Selected Revisions October 1, 2012. © Copyright, October 2006. 
American Society of Health-System Pharmacists, Inc.
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Methohexital Sodium
AHFS 28:04.04

Products
Methohexital sodium is available in single-use vials containing 
methohexital sodium 200 mg with anhydrous sodium carbonate 
12 mg and multiple-use vials containing methohexital sodium 
500 mg with anhydrous sodium carbonate 30 mg or metho-
hexital sodium 2.5 g with anhydrous sodium carbonate 150 
mg.2926 Recommended diluents are based on the intended route 
of administration.2926 Diluents containing bacteriostatic agents 
should not be used.2926 

To prepare a 1% (10-mg/mL) solution of methohexital sodium 
for intermittent intravenous injection, reconstitute the 200-mg 
single-use or the 500-mg multiple-use vials with 20 or 50 mL, 
respectively, of diluent.2926 For the 2.5-g multiple-use vial, recon-
stitute with 15 mL of diluent and further dilute by adding the drug 
to 235 mL of diluent to total 250 mL.2926 The preferred diluent for 
intermittent intravenous injection is sterile water for injection, 
but dextrose 5% or sodium chloride 0.9% also may be used.2926 

Initial dilution of the 2.5-g vial results in a yellow solution.2926 
When further diluted to a final concentration of 1%, the solution 
must be clear and colorless or it should not be used.2926 

To prepare a 0.2% (2-mg/mL) solution of methohexital 
sodium for continuous intravenous infusion, reconstitute the 
500-mg vial with 15 mL of diluent and further dilute by adding 
the drug to 235 mL of diluent to total 250 mL.2926 For continuous 
intravenous infusion, use only dextrose 5% or sodium chloride 
0.9% as a diluent.2926 Do not use sterile water for injection to 
prepare this concentration for continuous intravenous infusion 
to avoid extreme hypotonicity.2926 

To prepare a 5% (50-mg/mL) solution for intramuscular use, 
reconstitute the 200- or 500-mg vials with 4 or 10 mL, respec-
tively, of diluent.2926 For the 2.5-g vial, reconstitute with 50 mL 
of diluent.2926 No further dilution of the reconstituted solution 
for intramuscular use is required.2926 The preferred diluent for 
intramuscular use is sterile water for injection, but sodium chlo-
ride 0.9% also may be used.2926 

pH
A 0.2% solution in dextrose 5% has a pH of 9.5 to 10.5; a 1% 
solution in sterile water for injection has a pH of 10 to 11.2926 

Sodium Content
Methohexital sodium contains 4.652 mEq of sodium per gram 
of drug; the sodium carbonate provides 1.132 mEq while the 
balance comes from the drug itself.869 

Trade Name(s)
Brevital Sodium

Administration
Methohexital sodium is administered intravenously, by inter-
mittent injection at a concentration of 1% or by continuous 
infusion at a concentration of 0.2%.2926 Intra-arterial injection 
and extravasation should be avoided.2926 

Intramuscular injection of 5% solutions of methohexital 
sodium has also been described.2926 

Stability
Intact vials should be stored at controlled room temperature.2926 
Reconstituted solutions of methohexital sodium are stable at 
room temperature for 24 hours.2926 

The manufacturer states that Ringer’s injection, lactated 
is incompatible as a diluent; the potential for incompatibility 
exists between the sodium carbonate in the drug formulation 
and the calcium ions of the infusion solution.282 2926 

pH Effects
Methohexital sodium is alkaline in solution and is incompatible 
with acidic solutions and phenol-containing solutions.4 

Methohexital sodium exhibits poor solubility in an acidic 
medium and may precipitate in solutions containing acidic 
drugs.22 

Since solubility is maintained only at relatively high pH, 
mixing methohexital sodium with acidic solutions is not recom-
mended.4 Mixed with methohexital sodium, a haze or precipi-
tate forms in 15 minutes with atropine sulfate, in 30 minutes 
with succinylcholine chloride, and in 60 minutes with scopol-
amine HBr.2926 

When barbiturates are mixed with succinylcholine chloride, 
either free barbiturate precipitates or the succinylcholine chlo-
ride is hydrolyzed, depending on the final pH of the admixture.4 21  
Similarly, atracurium besylate may be inactivated by alkaline 
solutions, such as barbiturates, and a free acid of the admixed 
drug may precipitate, depending on the resultant pH of the 
admixture.4 

Methohexital sodium may raise the pH of admixture solu-
tions to the alkaline range and, therefore, should not be mixed 
with drugs that are alkali labile.4 

Sorption
Methohexital sodium (Lilly) 32 mg/L displayed 7.9% sorption to 
a PVC plastic test strip in 24 hours.12 However, another test did 
not confirm this finding. No significant loss in PVC containers 
and no difference between glass and PVC containers were 
found.282 

DOI: 10.37573/9781585286850.256
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Compatibility Information
Solution Compatibility

Methohexital sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s injection, lactated TRa LI 2 g Stable for 24 hr at 5°C 282 C

Dextrose 5% in sodium chloride 0.9% TRa LI 2 g Stable for 24 hr at 5°C 282 C

Dextrose 5% TRa LI 2 g Stable for 24 hr at 5°C 282 C

Ringer’s injection, lactated TRa LI 2 g Stable for 24 hr at 5°C 282 C

Ringer’s injection, lactated JHP Stated to be incompatible 2926 I

Sodium chloride 0.9% TRa LI 2 g Stable for 24 hr at 5°C 282 C

a Tested in both glass and PVC containers.

Additive Compatibility

Methohexital sodium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Chlorpromazine HCl BP 200 mg BP 2 g D5W, NS Precipitates immediately 26 I

Hydralazine HCl BP 80 mg BP 2 g D5W, NS Yellow color with precipitate in 3 hr 26 I

Lidocaine HCl BP 2 g BP 2 g D5W Precipitates immediately 26 I

Mechlorethamine HCl BP 40 mg BP 2 g D5W, NS Haze develops over 3 hr 26 I

Methyldopate HCl 1 g BP 2 g D5W Haze develops over 3 hr 26 I

Methyldopate HCl 1 g BP 2 g NS Crystals produced 26 I

Prochlorperazine 
mesylate

BP 100 mg BP 2 g D5W Haze develops over 3 hr 26 I

Promethazine HCl BP 100 mg BP 2 g D5W, NS Precipitates immediately 26 I

Streptomycin sulfate BP 4 g BP 2 g NS Crystals produced 26 I

Drugs in Syringe Compatibility

Methohexital sodium

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Glycopyrrolate RB 0.2 mg/1 mL LI 10 mg/1 mL Precipitates immediately 331 I

Glycopyrrolate RB 0.2 mg/1 mL LI 20 mg/2 mL Precipitates immediately 331 I

Glycopyrrolate RB 0.4 mg/2 mL LI 10 mg/1 mL Precipitates immediately 331 I

Scopolamine HBr Haze forms in 1 hr 4 I
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Y-Site Injection Compatibility (1:1 Mixture)

Methohexital sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Fenoldopam mesylate AB 80 mcg/mLa JP 10 mg/mLa Microparticulates and yellow color form immediately 2467 I

a Tested in sodium chloride 0.9%.

Selected Revisions March 23, 2015. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Methotrexate Sodium
AHFS 10:00

Products
Methotrexate sodium is available in liquid2966 2967 and lyophilized 
dosage forms.2968 

The liquid dosage forms contain methotrexate sodium 
equivalent to methotrexate 25 mg/mL and are available in 
vials of various sizes from 2 to 40 mL.2966 2967 The products also 
contain sodium chloride,2966 2967 and the preserved products 
contain benzyl alcohol.2966 The pH has been adjusted during 
manufacturing with sodium hydroxide and/or hydrochloric 
acid.2966 2967 

Methotrexate (as the sodium salt) is available as a lyophilized 
powder in single-use vials containing 1 g.2968 The pH may have 
been adjusted during manufacturing with sodium hydroxide 
and/or hydrochloric acid.2968 The 1-g vial requires 19.4 mL of 
sterile, preservative-free diluent (e.g., dextrose 5%, sodium 
chloride 0.9%) for reconstitution to yield a 50-mg/mL concen-
tration.2968 

Methotrexate also is available in prefilled auto-injector 
syringes for subcutaneous use containing 50 mg/mL in various 
sizes from 0.15 to 0.6 mL.2970 Prefilled auto-injector syringes for 
subcutaneous use also are available containing 7.5, 10, 15, 20 or 
25 mg per 0.4 mL.2969 

pH
The pH of the liquid forms in vials is approximately 8.5.2966 2967 The 
pH of the lyophilized form is approximately 8.5 to 8.7.2968 The  
pH of the Otrexup and Rasuvo prefilled auto-injector syringes is 
8 and 8.5, respectively.2969 2970 

Tonicity
The liquid forms of methotrexate sodium in vials are isotonic.2966 
2967 

Sodium Content
Methotrexate sodium preservative-free liquid injections in vials 
contain sodium 0.43, 0.86, 1.72, 2.15, and 8.6 mEq in the 2-, 
4-, 8-, 10-, and 40-mL sizes, respectively.2967 The lyophilized 
product contains 7 mEq of sodium in the 1-g vial.2968 

Trade Name(s)
Otrexup, Rasuvo

Administration
Methotrexate sodium may be administered by intramuscular, 
intra-arterial, subcutaneous, or intrathecal injection, by direct 
intravenous injection, or by intravenous infusion.2966 2967 2968 2969 
2970 For intrathecal injection, a preservative-free form is diluted 
to a 1-mg/mL concentration in an appropriate preservative-free 
diluent (e.g., sodium chloride 0.9%, Elliott’s B solution, the 
patient’s own spinal fluid).4 435 830 2967 2968 

For high-dose regimens, it is recommended that preserva-
tive-free forms of methotrexate sodium be used.241 242 2967 2968 

The manufacturer of the lyophilized powder form of metho-
trexate sodium states that high doses of methotrexate admin-
istered by intravenous infusion are to be diluted in dextrose 
5%.2968 High doses of methotrexate sodium require leucovorin 
rescue.2967 2968 

Stability
Store the lyophilized powder and injection vials and the prefilled 
auto-injector syringes at controlled room temperature with 
protection from light.2966 2967 2968 2969 2970 Retain the lyophilized 
form in its original carton until use.2968 

For intrathecal injection, the preservative-free dosage forms 
should be diluted immediately prior to use.2967 Although recon-
stitution of the lyophilized vials immediately prior to use is also 
recommended (because of the absence of antibacterial preser-
vatives),2968 the reconstituted solution is stable for at least 1 
week at room temperature.234 

Immersion of a needle with an aluminum component in meth-
otrexate sodium (Lederle) 25 mg/mL resulted in the formation 
of orange crystals on the aluminum surface after 36 hours at 
24°C with protection from light.988 

pH Effects
Methotrexate is most stable between pH 6 and 8. Drugs 
producing extremes of pH should not be added to metho-
trexate.1072 1379 

Freezing Solutions
Methotrexate sodium (Lederle) 50 mg/100 mL in polyvinyl chlo-
ride (PVC) bags of dextrose 5% (Travenol) was frozen at −20°C 
for at least 30 days and thawed by microwave radiation for 2 
minutes with no significant change in concentration. Even after 
5 repetitions of the freeze–thaw treatment, the methotrexate 
concentration showed no significant change.818 

The stability of methotrexate 5 mg, 50 mg, and 1 g in 50 mL 
of sodium chloride 0.9% in PVC bags frozen at −20°C for up to 
12 weeks and thawed in a microwave oven was evaluated. No 
loss was found in any of the concentrations.1281 

Light Effects
Photolability, although unrecognized for many years, is a 
stability problem that is increased by dilution and mixture with 
sodium bicarbonate.1202 

In dilute solutions of 0.1 mg/mL, methotrexate is reported to 
undergo photodegradation on exposure to light. Decomposition 
of 5 to 8% in 10 days and 11 to 17% in 20 days has been reported. 
This effect was not observed in the more concentrated solutions 
of the commercial preparation (25 mg/mL)433 or in admixtures 
of methotrexate during short-term light exposure. No signifi-
cant loss of methotrexate occurred due to light exposure for 4 
hours in solutions composed of 5 mg, 50 mg, or 1 g of metho-
trexate in 50 mL of sodium chloride 0.9% in PVC containers.1281 

DOI: 10.37573/9781585286850.257
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Little methotrexate loss was found from a 1-mg/mL solu-
tion in sodium chloride 0.9% in 3 burette drip chambers made 
of cellulose propionate (Avon A200 standard and A2000 
Amberset) and methacrylate butadiene styrene (Avon A2001 
Sureset) when exposed to normal mixed daylight and fluores-
cent lighting conditions for 24 hours. However, in 48 hours 
about 10 and 12% losses were observed in the A200 and A2001, 
respectively. With exposure to direct sunlight, an 11% loss 
occurred in the A200 in 7 hours. No loss occurred when the 
Amberset or Sureset was wrapped in foil and exposed to either 
light condition for 48 hours.1378 

Exposure of methotrexate 1-mg/mL solution in PVC and 
polybutadiene tubing to mixed daylight and fluorescent light 
produced significant losses after 8 to 12 hours. The Amberset 
PVC tubing or foil wrapping for the polybutadiene tubing to 
protect solutions from light reduced losses to 12 to 16% in 48 
hours.1378 

Methotrexate sodium (R. Bellon), reconstituted to a concen-
tration of 1 mg/mL with sodium chloride 0.9%, was evaluated 
for stability in translucent containers (Perfupack, Baxter) and 5 
opaque containers (green PVC Opafuseur [Bruneau], white EVA 
Perfu-opaque [Baxter], orange PVC PF170 [Cair], white PVC V86 
[Codan], and white EVA Perfecran [Fandre]) when exposed to 
sunlight for 28 days. Photodegradation was found after storage 
in the translucent Perfupack. Losses ranged from 18.5 to 27% 
after 24 hours at a methotrexate sodium concentration of 5 mg/
mL. At 1 mg/mL, losses of 4% or less occurred in 24 hours in the 
opaque containers.1750 

Intrathecal Injections
In a study of intrathecal injections, preservative-free metho-
trexate sodium (Ben Venue) was reconstituted to a concentra-
tion of 2.5 mg/mL with Elliott’s B solution (305 mOsm/kg, pH 
7.2), sodium chloride 0.9% injection (303 mOsm/kg, pH 7.6), or 
Ringer’s injection, lactated (270 mOsm/kg, pH 7.6). In all 3 solu-
tions, methotrexate exhibited no change in concentration over 
7 days under fluorescent light at 30°C.327 

In another study, the stability and compatibility of cytar-
abine (Upjohn), methotrexate (NCI), and hydrocortisone 
(Upjohn), mixed together in intrathecal injections, were eval-
uated. Two combinations were tested: (1) cytarabine 50 mg, 
methotrexate 12 mg (as the sodium salt), and hydrocortisone 
25 mg (as the sodium succinate salt); and (2) cytarabine 30 
mg, methotrexate 12 mg (as the sodium salt), and hydrocorti-
sone 15 mg (as the sodium succinate salt). Each drug combina-
tion was added to 12 mL of Elliott’s B solution (NCI), sodium  
chloride 0.9% (Abbott), dextrose 5% (Abbott), and Ringer’s 
injection, lactated (Abbott) and stored for 24 hours at 25°C. 
Cytarabine and methotrexate were both chemically stable, with 
no drug loss after the full 24 hours in all solutions. Hydrocor-
tisone was also stable in the sodium chloride 0.9%, dextrose 
5%, and Ringer’s injection, lactated with about a 2% drug loss. 

However, in Elliott’s B solution, hydrocortisone was significantly 
less stable, with a 6% loss in the 25-mg concentration over 24 
hours. The 15-mg concentration was worse, with a 5% loss in 
10 hours and a 13% loss in 24 hours. The higher pH of Elliott’s 
B solution and the lower concentration of hydrocortisone may 
have been factors in this increased decomposition. All mixtures 
were physically compatible during this study, but a precipitate 
formed after several days of storage.819 

Methotrexate sodium (Lederle) 2 mg/mL diluted in Elliott’s 
B solution (Orphan Medical) was packaged as 20 mL in 30-mL 
glass vials and 20-mL plastic syringes (Becton Dickinson) with 
Red Cap (Burron) Luer-Lok syringe tip caps. The solution was 
physically compatible and chemically stable exhibiting little 
loss during storage for 48 hours at 4 and 23°C.1976 

Bacterially contaminated intrathecal solutions can pose 
very grave risks. Consequently, intrathecal solutions should be 
administered as soon as possible after preparation.328 

Syringes
Methotrexate (Lederle) 50 mg/mL was stable for up to 8 months 
when stored in Monoject or Plastipak plastic syringes at 25°C. 
Because of possible alteration in water vapor permeability, use 
of Sabre and Steriseal plastic syringes is limited to 70 days at 
25°C.1280 

Methotrexate sodium (Lederle) 2.5 mg/mL was repackaged 
into 10-mL plastic syringes (Becton Dickinson) and stored at 4 
and 25°C for 7 days. No loss of methotrexate was found. Further-
more, no contaminants from the syringes were observed.1913 

Sorption
Methotrexate sodium 22.5 mg/100 mL and 12 g/500 mL in 
both dextrose 5% and sodium chloride 0.9% in PVC containers 
(Macoflex, Macopharma) exhibited no sorption loss during 30 
days of storage at 4°C protected from light. Simulated infu-
sion of methotrexate sodium 2.25 g/500 mL in dextrose 5% and 
sodium chloride 0.9% over 24 hours through opaque PVC infu-
sion sets (Perfecran, Fandre) also showed no sorption loss to the 
PVC tubing.1867 

Methotrexate sodium (Medac) 0.36 mg/mL in dextrose 5% 
and in sodium chloride 0.9% exhibited little or no loss due to 
sorption in polyethylene, PVC, and glass containers over 72 
hours at room and refrigeration temperatures.2420 2430 

Central Venous Catheter
Methotrexate sodium (Immunex) 2.5 mg/mL in dextrose 5% was 
found to be compatible with the ARROWg+ard Blue Plus (Arrow 
International) chlorhexidine-bearing triple-lumen central cath-
eter. Essentially complete delivery of the drug was found with 
little or no drug loss occurring. Furthermore, chlorhexidine 
delivered from the catheter remained at trace amounts with no 
substantial increase due to the delivery of the drug through the 
catheter.2335 
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Compatibility Information
Solution Compatibility

Methotrexate sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Amino acids 4.25%, 
dextrose 25%

MG LE 50 mg No increase in particulate matter in 24 hr at 5°C 349 C

Dextrose 5% TRa LE 960 mg Under 10% loss in 24 hr at room temperature 519 C

Dextrose 5% b 225 mg and 24 g Visually compatible with no loss in 30 days at 4°C 
protected from light

1867 C

Dextrose 5% Manufacturer-recommended solution 2967 C

Sodium chloride 0.9% a FA 1.25 and 12.5 g Visually compatible with little or no loss in 105 days at 
4°C followed by 7 days at 25°C in the dark

1567 C

Sodium chloride 0.9% b 225 mg and 24 g Visually compatible with no loss in 30 days at 4°C 
protected from light

1867 C

Sodium chloride 0.9% APP Under 10% loss in 24 hr at 21 to 25°C 2966 C

Sodium chloride 0.9% Manufacturer-recommended solution 2967 C

a Tested in both glass and PVC containers.

b Tested in PVC containers.

Additive Compatibility

Methotrexate sodium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Bleomycin sulfate BR 20 and 30 units LE 250 and 500 
mg

NS About 60% loss of bleomycin activity in 1 
week at 4°C

763 I

Cyclophosphamide 1.67 g 25 mg NS 6.6% cyclophosphamide loss in 14 days at 
room temperature

1379, 1389 C

Cyclophosphamide with 
fluorouracil

1.67 g  
8.3 g

25 mg NS 9.3% cyclophosphamide loss in 7 days at 
room temperature. No loss of other drugs 
observed

1389 C

Cytarabine UP 400 mg LE 200 mg D5W Physically compatible. Very little change in 
UV spectra in 8 hr at room temperature

207 C

Fluorouracil 10 g 30 mg NS Both drugs stable for 15 days at room 
temperature

1379 C

Fluorouracil with 
cyclophosphamide

8.3 g  
1.67 g

25 mg NS 9.3% cyclophosphamide loss in 7 days at 
room temperature. No loss of other drugs 
observed

1389 C

Hydroxyzine HCl LY 500 mg BV 1 and 3 g D5Wa Physically compatible for 48 hr 1190 C

Mercaptopurine 
sodium

BW 1 g LE 100 mg D5W Physically compatible 15 C

Ondansetron HCl GL 30 and 300 mg LE 0.5 and 6 g D5Wb Physically compatible with little or no loss 
of either drug in 48 hr at 23°C

1876 C

Sodium bicarbonate 50 mEq LE 750 mg D5W 6% methotrexate loss in 1 week at 5°C in 
dark. At 23°C in light, 6% loss in 72 hr and 
15% in 1 week

465 C
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Sodium bicarbonate 50 mEq 2 g No photodegradation products in 12 hr in 
room light

433 C

Vincristine sulfate LI 10 mg LE 100 mg D5W Physically compatible 15 C

Vincristine sulfate LI 4 mg LE 8 mg D5W Physically compatible. No change in UV 
spectra in 8 hr at room temperature

207 C

a Tested in glass containers.

b Tested in PVC containers.

Drugs in Syringe Compatibility

Methotrexate sodium

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Bleomycin sulfate 1.5 units/0.5 mL 12.5 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Cisplatin 0.5 mg/0.5 mL 12.5 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Cyclophosphamide 10 mg/0.5 mL 12.5 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Doxapram HCl RB 400 mg/20 mL 50 mg/20 mL Physically compatible with 4% doxapram loss in 
24 hr

1177 C

Doxorubicin HCl 1 mg/0.5 mL 12.5 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Droperidol 1.25 mg/0.5 mL 12.5 mg/0.5 mL Precipitates immediately 980 I

Fluorouracil 25 mg/0.5 mL 12.5 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Furosemide 5 mg/0.5 mL 12.5 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Heparin sodium 500 units/0.5 mL 12.5 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Leucovorin calcium 5 mg/0.5 mL 12.5 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Metoclopramide HCl 2.5 mg/0.5 mL 12.5 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Metoclopramide HCl RB 10 mg/2 mL LE 50 mg/2 mL Incompatible. If mixed, use immediately 1167 I

Metoclopramide HCl RB 160 mg/32 mL LE 200 mg/8 mL Incompatible. If mixed, use immediately 1167 I

Mitomycin 0.25 mg/0.5 mL 12.5 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Vinblastine sulfate 0.5 mg/0.5 mL 12.5 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Vincristine sulfate 0.5 mg/0.5 mL 12.5 mg/0.5 mL Physically compatible for 5 min at room tempera-
ture followed by 8 min of centrifugation

980 C

Additive Compatibility (Cont.)
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Y-Site Injection Compatibility (1:1 Mixture)

Methotrexate sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Allopurinol sodium BW 3 mg/mLb LE 15 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa LE 15 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Aztreonam SQ 40 mg/mLa LE 15 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bleomycin sulfate 3 units/mL 25 mg/mL Drugs injected sequentially in Y-site with no flush. No precip-
itate seen

980 C

Ceftriaxone sodium RC 100 mg/mL 30 mg/mL Visually compatible for 4 hr at room temperature 1788 C

Cisplatin 1 mg/mL 25 mg/mL Drugs injected sequentially in Y-site with no flush. No precip-
itate seen

980 C

Cyclophosphamide 20 mg/mL 25 mg/mL Drugs injected sequentially in Y-site with no flush. No precip-
itate seen

980 C

Cyclophosphamide 20 mg/mLa 30 mg/mL Visually compatible for 4 hr at room temperature 1788 C

Cytarabine UP 0.6 mg/mLa 30 mg/mL Visually compatible for 4 hr at room temperature 1788 C

Daunorubicin HCl BEL 0.52 mg/mLa 30 mg/mL Visually compatible for 4 hr at room temperature 1788 C

Dexamethasone 
sodium phosphate

MSD 4 mg/mL 30 mg/mL Visually compatible for 2 hr at room temperature. Precipitate 
forms in 4 hr

1788 I

Doripenem JJ 5 mg/mLa b BED 12.5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl 2 mg/mL 25 mg/mL Drugs injected sequentially in Y-site with no flush. No precip-
itate seen

980 C

Doxorubicin HCl FA 0.4 mg/mLa 30 mg/mL Visually compatible for 4 hr at room temperature 1788 C

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa IMM 15 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Droperidol 2.5 mg/mL 25 mg/mL Precipitate forms 977 I

Droperidol 2.5 mg/mL 25 mg/mL Drugs injected sequentially in Y-site with no flush. Precipitates 
immediately

980 I

Etoposide BR 0.6 mg/mLb 30 mg/mL Visually compatible for 4 hr at room temperature 1788 C

Etoposide phosphate BR 5 mg/mLa IMM 15 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Filgrastim AMG 30 mcg/mLa LE 15 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fludarabine phosphate BX 1 mg/mLa CET 15 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Fluorouracil 50 mg/mL 25 mg/mL Drugs injected sequentially in Y-site with no flush. No precip-
itate seen

980 C

Furosemide 10 mg/mL 25 mg/mL Drugs injected sequentially in Y-site with no flush. No precip-
itate seen

980 C

Gallium nitrate FUJ 1 mg/mLb LE 25 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Gemcitabine HCl LI 10 mg/mLb IMM 15 mg/mLb Precipitate forms immediately, redissolves, but reprecipitates 
in 15 to 20 min

2226 I

Granisetron HCl SKB 1 mg/mL CET 12.5 mg/mLb Physically compatible with little or no loss of either drug in 4 
hr at 22°C

1883 C

Heparin sodium 1000 units/
mL

25 mg/mL Drugs injected sequentially in Y-site with no flush. No precip-
itate seen

980 C



aShP iNJeCtaBLe druG iNForMatioN Methotrexate SodiuM 1051

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Idarubicin HCl AD 1 mg/mLb LE 25 mg/mL Color changes immediately 1525 I

Ifosfamide 36 mg/mLa 30 mg/mL Visually compatible for 2 hr at room temperature. Yellow 
precipitate in 4 hr

1788 I

Leucovorin calcium 10 mg/mL 25 mg/mL Drugs injected sequentially in Y-site with no flush. No precip-
itate seen

980 C

Leucovorin calcium LE 10 mg/mL 30 mg/mL Visually compatible for 4 hr at room temperature 1788 C

Linezolid PHU 2 mg/mL IMM 15 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Melphalan HCl BW 0.1 mg/mLb LE 15 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Mesna 1.8 mg/mLa 30 mg/mL Visually compatible for 4 hr at room temperature 1788 C

Methylprednisolone 
sodium succinate

UP 20 mg/mL 30 mg/mL Visually compatible for 4 hr at room temperature 1788 C

Metoclopramide HCl 5 mg/mL 25 mg/mL Drugs injected sequentially in Y-site with no flush. No precip-
itate seen

980 C

Midazolam HCl RC 5 mg/mL 30 mg/mL Yellow precipitate forms immediately 1788 I

Mitomycin 0.5 mg/mL 25 mg/mL Drugs injected sequentially in Y-site with no flush. No precip-
itate seen

980 C

Nalbuphine HCl DU 10 mg/mL 30 mg/mL Yellow precipitate forms immediately 1788 I

Ondansetron HCl GL 1 mg/mLb CET 15 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Ondansetron HCl GL 2 mg/mL 30 mg/mL Visually compatible for 4 hr at room temperature 1788 C

Oxacillin sodium BR 250 mg/mL 30 mg/mL Visually compatible for 4 hr at room temperature 1788 C

Oxaliplatin SS 0.5 mg/mLa BED 12.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Paclitaxel NCI 1.2 mg/mLa 15 mg/mLa Physically compatible for 4 hr at 22°C 1528 C

Piperacillin sodium–
tazobactam sodium

LEc 40 mg/mLa h LE 15 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Propofol ZENi 10 mg/mL LE 15 mg/mLa White precipitate forms in 1 hr 2066 I

Sargramostim IMM 10 mcg/mLb CET 15 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Teniposide BR 0.1 mg/mLa LE 15 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMe 1 mg/mLa LE 15 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226d IMM 15 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TPN #212 to #215d LE 15 mg/mLa Substantial loss of natural haze with a microprecipitate 2109 I

Vancomycin HCl AB 510 mgf LE g Physically compatible during 1-hr simultaneous infusion 1405 C

Vancomycin HCl 5 mg/mLa 30 mg/mL Visually compatible for 2 hr at room temperature. Yellow 
precipitate in 4 hr

1788 I

Vinblastine sulfate 1 mg/mL 25 mg/mL Drugs injected sequentially in Y-site with no flush. No precip-
itate seen

980 C

Vincristine sulfate 1 mg/mL 25 mg/mL Drugs injected sequentially in Y-site with no flush. No precip-
itate seen

980 C

Vincristine sulfate LI 0.1 mg/mL 30 mg/mL Visually compatible for 4 hr at room temperature 1788 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vinorelbine tartrate BW 1 mg/mLb LE 15 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Test performed using the formulation WITHOUT edetate disodium.

d Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

e Lyophilized formulation tested.

f Infused over one hour simultaneously with methotrexate.

g Diluted in dextrose 5%; concentration not cited.

h Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

i Test performed using the formulation WITH edetate disodium.

Selected Revisions January 31, 2020. © Copyright, October 
1982. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Methotrimeprazine Hydrochloride
AHFS 28:24.92

Levomepromazine Hydrochloride

Products
Methotrimeprazine hydrochloride is available in 1-mL ampuls 
as a 25-mg/mL (2.5% w/v) solution. The injection also contains 
ascorbic acid, sodium sulfite, and sodium chloride in water for 
injection.38 115 

pH
From 3 to 5.17 

Osmolality
Methotrimeprazine hydrochloride injection is an isotonic solu-
tion.38 115 

Trade Name(s)
Nozinan

Administration
Methotrimeprazine hydrochloride is administered by intramus-
cular injection or intravenously after dilution with an equal 
volume of sodium chloride 0.9% immediately before use. It may 
also be given by continuous subcutaneous infusion diluted with 
the appropriate volume of sodium chloride 0.9%.38 115 

Stability
Methotrimeprazine hydrochloride injection is a clear, colorless 
solution. It should be stored at controlled room temperature 
and protected from light. On exposure to light, methotrime-
prazine hydrochloride rapidly develops a pink or yellow discol-
oration; discolored solutions should be discarded. The drug is 
incompatible with alkaline solutions.38 115 

DOI: 10.37573/9781585286850.258

Compatibility Information
Additive Compatibility

Methotrimeprazine HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Oxycodone HCl NAP 1 g 250 mg NS, W Visually compatible. Under 4% concentra-
tion change in 24 hr at 25°C

2600 C

Drugs in Syringe Compatibility

Methotrimeprazine HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Butorphanol tartrate BR 4 mg/2 mL 25 mg/1 mL Physically compatible for 30 min at room temperature 566 C

Diamorphine HCl MB 50 mg/1 mL MB 1.25 and 2.5 
mg/1 mLa 

Physically compatible and diamorphine stable for 24 hr 
at room temperature

1454 C

Heparin sodium 2500 units/1 mL 25 mg/1 mL Turbidity or precipitate forms within 5 min 1053 I

Hydromorphone HCl KN 10 mg/mL LE 10 mg/mL Visually compatible with less than 10% loss of either 
drug in 7 days at 8°C

668 C

Hydroxyzine HCl PF 50 mg/1 mL LE 20 mg/1 mL Physically compatible 771 C

Hydroxyzine HCl PF 100 mg/2 mL LE 10 mg/0.5 mL Physically compatible 771 C

Metoclopramide HCl NO 10 mg/2 mL RP 10 mg/2 mL Physically compatible for 15 min at room temperature 565 C

Oxycodone HCl NAP 200 mg/20 mL 200 mg/8 mL Visually compatible. Under 4% concentration change in 
24 hr at 25°C

2600 C

Ranitidine HCl GL 50 mg/2 mL RP 25 mg/1 mL Immediate white turbidity 978 I

a Diluted with sterile water for injection.
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Y-Site Injection Compatibility (1:1 Mixture)

Methotrimeprazine HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Fentanyl citrate JN 0.025 mg/mLa LE 0.2 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Hydromorphone HCl AST 0.5 mg/mLa LE 0.2 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Methadone HCl LI 1 mg/mLa LE 0.2 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Morphine sulfate AST 1 mg/mLa LE 0.2 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

a Tested in dextrose 5%.

Selected Revisions October 1, 2012. © Copyright, October 1984. 
American Society of Health-System Pharmacists, Inc.
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Methyldopate Hydrochloride
AHFS 24:08.16

Products
Methyldopate hydrochloride is available as a 50-mg/mL solution 
in 5-mL single-use vials.3009 Each mL of solution also contains 
citric acid, anhydrous 5 mg, sodium bisulfite 3.2 mg, monothio-
glycerol 2 mg, methylparaben 1.5 mg, edetate disodium 0.5 mg, 
propylparaben 0.2 mg, and sodium hydroxide and/or hydro-
chloric acid to adjust the pH in water for injection.3009 

pH
From 3 to 4.2.17 

Administration
Methyldopate hydrochloride should be diluted and administered 
by intravenous infusion.3009 Intramuscular and subcutaneous 
injections are not recommended due to erratic absorption.3020  
The appropriate dose should be added to 100 mL of dextrose 
5%;3009 alternatively, the dose may be administered as 100 
mg/10 mL in dextrose 5%.3009 The diluted dose should be slowly 
infused over 30 to 60 minutes.3009 

Stability
Intact vials should be stored at controlled room tempera-
ture.3009 In aqueous solutions, the drug is most stable at acid to 
neutral pH. Oxidation of the catechol ring is the most important 
degradation process. The rate of such oxidation increases with 
increasing oxygen supply, increasing pH, and decreasing drug 
concentration.1072 

The pH of infusion solutions containing methyldopate hydro-
chloride tends to be 7 or less, even when alkaline intravenous 
infusion solutions are used.3021 It has been suggested that drugs 
poorly soluble in acidic media, such as barbiturate salts, be 
mixed cautiously with methyldopate hydrochloride since its 
acidity imparts some buffer capacity to intravenous admixtures. 
Furthermore, it should not be used with drugs known to be acid 
labile.23 

Methyldopate hydrochloride oxidation is facilitated in alka-
line solutions, yielding inactive, dark-colored compounds.23 436 
At pH 7.8, more than a 5% loss occurred over 24 hours.437 

DOI: 10.37573/9781585286850.259

Compatibility Information
Solution Compatibility

Methyldopate HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Amino acids 4.25%, dextrose 25% MG MSD 500 mg No increase in particulate matter in 24 hr at 5°C 349 C

Dextrose 5% in sodium chloride 0.9% AB MSD 1 g Stable for 24 hr 23 C

Dextrose 5% AB MSD 1 g Stable for 24 hr 23 C

Dextrose 5% AB MSD 1 g Physically compatible. 10% calculated loss in 125 hr at 
25°C

527 C

Normosol M in dextrose 5% AB MSD 1 g Stable for 24 hr 23 C

Normosol R AB MSD 1 g Stable for 24 hr 23 C

Ringer’s injection AB MSD 1 g Stable for 24 hr 23 C

Sodium chloride 0.9% AB MSD 1 g Stable for 24 hr 23 C

Additive Compatibility

Methyldopate HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Aminophylline SE 500 mg MSD 1 g D5W, D10W, D2.5½S, D2.5S, D5¼S, 
D5½S, D5S, D10S, NS, ½S

Physically compatible 23 C

Aminophylline SE 500 mg MSD 1 g D5W Physically compatible. At 
25°C, 10% methyldopate 
decomposition in 90 hr

527 C
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amphotericin B 200 mg 1 g D5W Haze develops over 3 hr 26 I

Ascorbic acid AB 1 g MSD 1 g D5W, D10W, D2.5½S, D2.5S, D5¼S, 
D5½S, D5S, D10S, NS, ½S

Physically compatible 23 C

Chloramphenicol 
sodium succinate

PD 1 g MSD 1 g D5W, D10W, D2.5½S, D2.5S, D5¼S, 
D5½S, D5S, D10S, NS, ½S

Physically compatible 23 C

Diphenhydramine HCl PD 50 mg MSD 1 g D5W, D10W, D2.5½S, D2.5S, D5¼S, 
D5½S, D5S, D10S, NS, ½S

Physically compatible 23 C

Heparin sodium AB 20,000 units MSD 1 g D5W, D10W, D2.5½S, D2.5S, D5¼S, 
D5½S, D5S, D10S, NS, ½S

Physically compatible 23 C

Magnesium sulfate 1 g MSD 1 g D5W, D10W, D2.5½S, D2.5S, D5¼S, 
D5½S, D5S, D10S, NS, ½S

Physically compatible 23 C

Methohexital sodium BP 2 g 1 g D5W Haze develops over 3 hr 26 I

Methohexital sodium BP 2 g 1 g NS Crystals produced 26 I

Multivitamins USV 10 mL MSD 1 g D5W, D10W, D2.5½S, D2.5S, D5¼S, 
D5½S, D5S, D10S, NS, ½S

Physically compatible 23 C

Potassium chloride 40 mEq MSD 1 g D5W, D10W, D2.5½S, D2.5S, D5¼S, 
D5½S, D5S, D10S, NS, ½S

Physically compatible 23 C

Sodium bicarbonate 50 mEq MSD 1 g D5W, D10W, D2.5½S, D2.5S, D5¼S, 
D5½S, D5S, D10S, NS, ½S

Physically compatible 23 C

Sodium bicarbonate AB 5% MSD 1 g Stable for 24 hr 23 C

Succinylcholine chlo-
ride

AB 2 g MSD 1 g D5W, D10W, D2.5½S, D2.5S, D5¼S, 
D5½S, D5S, D10S, NS, ½S

Physically compatible 23 C

Verapamil HCl KN 80 mg MSD 500 mg D5W, NS Physically compatible for 
24 hr

764 C

Y-Site Injection Compatibility (1:1 Mixture)

Methyldopate HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Esmolol HCl DCC 10 mg/mLa MSD 5 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Heparin sodium TR 50 units/mL ES 5 mg/mLa Visually compatible for 4 hr at 25°C 1793 C

Meperidine HCl AB 10 mg/mL AMR 2.5 mg/mLa Physically compatible for 4 hr at 25°C 1397 C

Morphine sulfate AB 1 mg/mL AMR 2.5 mg/mLa Physically compatible for 4 hr at 25°C 1397 C

Theophylline TR 4 mg/mL ES 5 mg/mLa Visually compatible for 6 hr at 25°C 1793 C

TNA #73c MSD 5 mg/mLa Cracked the lipid emulsion 1009 I

TNA #73c MSD 5 mg/mLb Visually compatible for 4 hr 1009 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture.

Selected Revisions January 26, 2016. © Copyright, October 
1982. American Society of Health-System Pharmacists, Inc.

Additive Compatibility (Cont.)
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Methylene Blue
AHFS 92:12

Products
Methylene blue (ProvayBlue, American Regent) is available in 
10-mL single-use ampuls.3156  Each mL of solution contains 5 mg 
of methylene blue in water for injection.3156 

Methylene blue (Akorn) also is available in single-use vials 
containing 1 or 10 mL of the injection solution.3158  Each mL of 
solution contains 10 mg of methylene blue in water for injection 
and hydrochloric acid and/or sodium hydroxide to adjust the pH 
when necessary.3158 

Tonicity
The 5-mg/mL methylene blue solution (ProvayBlue) is hypo-
tonic.3156 

pH
The 5-mg/mL methylene blue solution (ProvayBlue) has a pH 
ranging from 3 to 4.5.3156 

Osmolality
The 5-mg/mL methylene blue solution (ProvayBlue) has an 
osmolality of 10 to 15 mOsm/kg.3156 

Trade Name(s)
ProvayBlue

Administration
Methylene blue is administered intravenously very slowly over a 
period of several minutes3158  or over 5 to 30 minutes.3156  Patent 
venous access should be confirmed prior to administration.3156  
Methylene blue should not be administered subcutaneously3156 
3158  or intrathecally;3158  intraspinal injection is contraindicated.3158 

The manufacturer of ProvayBlue states that the drug may be 
diluted prior to administration in 50 mL of dextrose 5% in order 
to avoid local pain, particularly in pediatric patients.3156 

Stability
Methylene blue injection is a clear, dark blue solution.3156  Intact 
ampuls and vials should be stored at controlled room tempera-
ture.3156 3158  The manufacturer of ProvayBlue states that ampuls 
should be stored in the original container to protect from light 
and that the drug should not be refrigerated or frozen.3156 

Methylene blue injection solution should be visually inspected 
for particulate matter and discoloration prior to administration.3156  
Any unused portion of the solution should be discarded.3156 

Solutions of methylene blue diluted in dextrose 5% should 
be used immediately following preparation.3156  Sodium chloride 
0.9% should not be mixed with methylene blue as chloride has 
been shown to reduce the solubility of the drug.3156 

DOI: 10.37573/9781585286850.260

Compatibility Information
Solution Compatibility

Methylene blue

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% AMR Manufacturer-recommended solution 3156 C

Sodium chloride 0.9% AMR Chloride reduces the solubility of methy-
lene blue

3156 I

Selected Revisions July 1, 2020. © Copyright, March 2017.  
American Society of Health-System Pharmacists, Inc.
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Methylergonovine Maleate
AHFS 76:00

Products
Methylergonovine maleate 0.2 mg/mL is available in 1-mL 
ampuls.3299  Each mL of solution also contains maleic acid 0.1 mg 
and sodium chloride 7 mg in water for injection.3299 

pH
From 2.7 to 3.5.17 

Trade Name(s)
Methergine

Administration
Methylergonovine maleate is administered intramuscularly.3299  
The drug also may be administered intravenously slowly over 
no less than 1 minute, in combination with careful blood pres-

sure monitoring, if intravenous administration is considered 
essential as a life-saving measure; it should not be administered 
routinely by the intravenous route.3299  Administration of meth-
ylergonovine maleate by intra-arterial or periarterial injection 
must be strictly avoided.3299 

Stability
Methylergonovine maleate injection is a clear, colorless solu-
tion.3299  Intact ampuls should be stored under refrigeration at 
2 to 8°C and protected from light.3299  The product should be 
inspected visually for particulate matter and discoloration prior 
to administration.3299 

To prevent inadvertent administration of methylergonovine 
maleate to newborn infants, the ampuls should be stored sepa-
rately from medications intended for neonatal administration.3299 

DOI: 10.37573/9781585286850.261

Compatibility Information
Y-Site Injection Compatibility (1:1 Mixture)

Methylergonovine maleate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Heparin sodium UP 1000 units/La SZ 0.2 mg/mL Physically compatible for 4 hr at room temperature 534 C

Hydrocortisone sodium 
succinate

UP 10 mg/La SZ 0.2 mg/mL Physically compatible for 4 hr at room temperature 534 C

a Tested in dextrose 5% in Ringer’s injection, dextrose 5% in Ringer’s injection, lactated, dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

Selected Revisions September 28, 2017. © Copyright, October 
1982. American Society of Health-System Pharmacists, Inc.
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Methylprednisolone Acetate
AHFS 68:04

Products
Methylprednisolone acetate is an injectable suspension that is 
available in 20-, 40-, and 80-mg/mL concentrations in 5- and 
10-mL multiple-dose vials. Each mL contains1(3/03) :

Component Concentration/mL

Methylprednisolone acetate 20 mg 40 mg 80 mg

Polyethylene glycol 3350 29.5 mg 29.1 mg 28.2 mg

Polysorbate 80 1.97 mg 1.94 mg 1.88 mg

Monobasic sodium phosphate 6.9 mg 6.8 mg 6.59 mg

Dibasic sodium phosphate 1.44 mg 1.42 mg 1.37 mg

Benzyl alcohol 9.3 mg 9.16 mg 8.88 mg

Sodium chloride to adjust

tonicity

to adjust

tonicity

to adjust

tonicity

Sodium hydroxide and/or

 hydrochloric acid

qs qs qs

Methylprednisolone acetate is also available at concentrations of 
40- and 80-mg/mL in 1-mL single-dose vials. Each mL contains1(3/03) :

Component Concentration/mL

Methylprednisolone acetate 40 mg 80 mg

Polyethylene glycol 3350 29 mg 28 mg

Myristyl-gamma-picolinium chloride 0.195 mg 0.189 mg

Sodium chloride to adjust

tonicity

to adjust

tonicity

Sodium hydroxide and/or hydrochloric acid qs qs

pH
From 3.5 to 7.0.1(3/03) 

Trade Name(s)
Depo-Medrol

Administration
Methylprednisolone acetate is administered by intramuscular, 
intra-articular, intrasynovial, soft tissue, and intralesional injec-
tion without dilution. The drug is a suspension that must not be 
administered intravenously.1(3/03) 

Stability
The intact vials should be stored at controlled room tempera-
ture.1(3/03) 

DOI: 10.37573/9781585286850.262

Compatibility Information
Drugs in Syringe Compatibility

Methylprednisolone acetate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Ropivacaine HCl AST 6 mg/3 mL PHU 80 mg/2 mL Little loss of either drug in 30 days at 4 
and 24°C in light or dark

2367 C

Selected Revisions October 1, 2012. © Copyright, October 
2004. American Society of Health-System Pharmacists, Inc.
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Methylprednisolone Sodium Succinate
AHFS 68:04

Products
Methylprednisolone sodium succinate is available in 40-mg 
(1-mL), 125-mg (2-mL), 500-mg (4-mL), and 1-g (8-mL) dual-
chamber containers and 500-mg (8-mL), 1-g (16-mL), and 2-g 
(30.6-mL) vials with and without diluent. Monobasic sodium 
phosphate anhydrous, dibasic sodium phosphate dried, and 
lactose in the 40-mg size are also present. Use only the special 
diluent or bacteriostatic water for injection with benzyl alcohol 
to reconstitute the vials. The reconstituted solutions contain 
the methylprednisolone equivalent (as sodium succinate) of 40, 
62.5, 125, or 65.4 mg/mL depending on the vial size and recon-
stitution volume used.1(7/04) 

pH
The pH is adjusted to 7 to 8.1(7/04) 4 

Osmolarity
The osmolarities of the 40-, 62.5-, 125-, and 65.4-mg/mL 
concentrations are 500, 400, 440, and 420 mOsm/L, respec-
tively.1(7/04) 

Osmolality
The osmolality of methylprednisolone sodium succinate was 
calculated for the following dilutions:1054 

Osmolality (mOsm/kg)

Diluent 50 mL 100 mL

500 mg

Dextrose 5% 291 275

Sodium chloride 0.9% 317 301

1 g

Dextrose 5% 318 292

Sodium chloride 0.9% 345 319

Sodium Content
Each gram of methylprednisolone sodium succinate contains 
2.01 mEq of sodium.846 

Trade Name(s)
A-MethaPred, Solu-Medrol

Administration
Methylprednisolone sodium succinate may be administered by 
intramuscular and direct intravenous injection and by intermit-
tent or continuous intravenous infusion.1(7/04) 4 Direct intrave-
nous injection should be performed over at least 1 minute4 or 
over several minutes. High-dose therapy is given intravenously 
over at least 30 minutes.1(7/04) 

Stability
Intact vials should be stored at controlled room temperature 
between 20 and 25°C and protected from light. Reconstituted 
solutions also should be stored between 20 and 25°C and should 
be used within 48 hours.1(7/04) 

The drug is subject to both ester hydrolysis and acyl migra-
tion. Degradation products include free methylprednisolone, 
succinate, and methylprednisolone-17-succinate.1072 Gross 
decomposition may result in insoluble free methylpredniso-
lone.2426 The solution should not be used unless it is clear and 
free of particulate matter.4 

Methylprednisolone sodium succinate (Upjohn) diluted to a 
concentration of 4 mg/mL with sterile water for injection and 
packaged in glass vials was evaluated for stability. The samples 
stored at 22°C lost 10% in 24 hours while those stored at 4°C 
lost 6% in 7 days and 17% in 14 days.1938 

pH Effects
The minimum rate of hydrolysis occurs at pH 3.5. Between pH 
3.4 and 7.4, acyl migration is the dominant effect.1501 

Freezing Solutions
Reconstituted methylprednisolone sodium succinate (Upjohn) 
125 mg/2 mL, when stored frozen, exhibited no loss over 4 
weeks.69 

When stored frozen at −20°C, methylprednisolone sodium 
succinate (Upjohn) 500 mg/108 mL in sodium chloride 0.9% in 
polyvinyl chloride (PVC) bags exhibited no loss after 12 months 
followed by microwave thawing. Furthermore, the solution was 
physically compatible.1612 

Syringes
Methylprednisolone sodium succinate (Pharmacia & Upjohn) 
10 mg/mL in sodium chloride 0.9% was packaged in 10-mL 
polypropylene syringes (Becton Dickinson) and 12-mL poly-
propylene syringes (Monoject) and stored at 5 and 25°C. The 
drug solutions remained clear, and about 10% loss occurred 
in 7 days at 25°C and about 4% loss in 21 days at 5°C. The 
losses were comparable to the drug solution stored in a glass 
flask, indicating sorption to syringe components did not 
occur.2340 

Central Venous Catheter
Methylprednisolone sodium succinate (Abbott) 5 mg/mL in 
dextrose 5% was found to be compatible with the ARROW-
g+ard Blue Plus (Arrow International) chlorhexidine-bearing 
triple-lumen central catheter. Essentially complete delivery of 
the drug was found with little or no drug loss occurring. Further-
more, chlorhexidine delivered from the catheter remained at 
trace amounts with no substantial increase due to the delivery 
of the drug through the catheter.2335 
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Compatibility Information
Solution Compatibility

Methylprednisolone sodium succinate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Amino acids 4.25%, 
dextrose 25%

MG UP 250 mg No increase in particulate matter in 24 hr at 5°C 349 C

Dextrose 5% in sodium 
chloride 0.45%

UP 5 to 10 g Physically compatible for at least 4 hr 329 C

Dextrose 5% in sodium 
chloride 0.9%

UP 80 mg Physically compatible for 24 hr 329 C

Dextrose 5% AB AB 500 mg to 1 g Physically compatible and chemically stable for 24 hr at 25°C 758 C

Dextrose 5% AB AB 1.25 g Physically compatible for 12 hr at 25°C. Haze from free methylpred-
nisolone possible after 12 hr

758 I

Dextrose 5% AB AB 2 to 20 g Physically compatible for 8 hr at 25°C. Haze from free methylpred-
nisolone possible after 8 hr

758 I

Dextrose 5% AB AB 30 g Physically compatible and chemically stable for 24 hr at 25°C 758 C

Dextrose 5% TRa UP 400 mg and 
1.25 g

Physically compatible with 6 to 8% methylprednisolone 21-succi-
nate ester loss in 24 hr at 24°C

1418 C

Dextrose 5% TRa UP 40 mg and 2 g Visually compatible with 4% or less loss in 48 hr at room tempera-
ture

1802 C

Dextrose 5% BAa , BRNb HO 125 mg Visually compatible with little or no loss in 24 hr at 4 and 22°C 2289 C

Ringer’s injection, 
lactated

UP 80 mg Physically compatible for 24 hr 329 C

Sodium chloride 0.9% AB AB 500 mg to 30 g Physically compatible and chemically stable for 24 hr at 25°C 758 C

Sodium chloride 0.9% TRa UP 40 mg Visually compatible with 6% loss in 48 hr at room temperature 1802 C

Sodium chloride 0.9% TRa UP 2 g Visually compatible with 9% loss in 24 hr and 12% loss in 48 hr at 
room temperature

1802 C

Sodium chloride 0.9% BAa , BRNb HO 125 mg Visually compatible with little or no loss in 24 hr at 4 and 22°C 2289 C

TNA #237c PHU 25, 63, 125 mg Physically compatible with no substantial change in lipid particle 
size. Variable assay results, but <10% change in drug concentration 
and <8% change in TNA components after 7 days at 4°C, followed 
by 24 hr at ambient temperature and light

2347 C

TPN #236c PHU 25, 63, 125 mg Variable assay results, but less than 10% change in drug concentra-
tion and less than 12% change in TPN components after 7 days at 
4°C, followed by 24 hr at ambient temperature and light

2347 C

a Tested in PVC containers.

b Tested in polyethylene and glass containers.

c Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

Additive Compatibility

Methylprednisolone sodium succinate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Aminophylline 500 mg UP 40 to 250 mg D5W, NS Clear solution for 24 hr 329 C

Aminophylline 1 g UP 80 mg D5W Clear solution for 24 hr 329 C
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Aminophylline SE 500 mg UP 125 mg Precipitate forms after 6 hr but 
within 24 hr

6 I

Aminophylline 1 g UP 250 mg to 1 g D5W Precipitate forms 329 I

Aminophylline ~400 mg UP 10 to 20 g D5S, D5W, LR Yellow color forms 329 I

Aminophylline SE 1 g UP 500 mg and 2 g D5W Physically compatible. No amino-
phylline or methylpredniso-
lone alcohol loss in 3 hr at room 
temperature, but 7 to 10% ester 
hydrolysis

1022 C

Aminophylline SE 1 g UP 500 mg and 2 g NS Physically compatible. No amino-
phylline or methylpredniso-
lone alcohol loss in 3 hr at room 
temperature, but 12 to 18% ester 
hydrolysis

1022 C

Calcium gluconate 1 g UP 40 mg D5S Physically incompatible 329 I

Chloramphenicol 
sodium succinate

PD 1 g UP 40 mg D5W Clear solution for 20 hr 329 C

Chloramphenicol 
sodium succinate

PD 2 g UP 80 mg D5W Clear solution for 20 hr 329 C

Clindamycin phosphate UP 1.2 g UP 500 mg D5W, W Clindamycin stable for 24 hr 101 C

Cytarabine UP 360 mg UP 250 mg D5S, D10S, NS Clear solution for 24 hr 329 C

Cytarabine UP 360 mg UP 250 mg R, SL Physically incompatible 329 I

Dopamine HCl AS 800 mg UP 500 mg D5W No dopamine loss in 18 hr at 25°C 312 C

Dopamine HCl AS 800 mg UP 500 mg D5W Clear solution for 24 hr 329 C

Fosaprepitant dime-
glumine

MSDc 1 g 700 mg NS Physically compatible for 24 hr at 
25°C in light

2999 C

Fosaprepitant dime-
glumine

MSDd 1 g 700 mg NS Physically compatible for 24 hr at 
25°C in light

2999 C

Fosaprepitant dime-
glumine

MSDe 1 g 700 mg NS Physically compatible for 24 hr at 
25°C in light

2999 C

Glycopyrrolate RB 1.33 mg UP 250 mg D5½S Physically incompatible 329 I

Granisetron HCl BE 56 mg DAK 2.26 g D5W, NSa Visually compatible. Little loss 
of either drug in 72 hr at room 
temperature

1884 C

Granisetron HCl f 26 mg 700 mg NS Physically compatible for 24 hr at 
25°C in light

2999 C

Heparin sodium 5000 units UP 125 mg D5S, D5W, 
LR, R

Clear solution for 24 hr 329 C

Heparin sodium 10,000 units UP 40 mg D5S Clear solution for 24 hr 329 C

Heparin sodium 40,000 units UP 25 g NS Clear solution for 24 hr 329 C

Nafcillin sodium WY 500 mg UP 125 mg D5W Precipitate forms 329 I

Norepinephrine bitar-
trate

WI 8 mg UP 40 mg D5S Physically compatible 329 C

Ondansetron HCl GSK 160 mg PH 2.4 g D5W, NS Transient turbidity forms then 
clears. 5% or less loss of either 
drug in 24 hr at 23°C and 48 hr 
at 6°C

2643 ?

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Ondansetron HCl f 70 mg 700 mg NS Physically compatible for 24 hr at 
25°C in light

2999 C

Penicillin G potassium 2 to 10 million 
units

UP 80 mg D5S, D5W, LR Clear solution for 24 hr 329 C

Penicillin G sodium 5 million units UP 125 mg D5W, LR Precipitate forms 329 I

Ranitidine HCl GL 50 mg UP 40 mg D5Wa Visually compatible with 7% 
ranitidine loss and no methyl-
prednisolone loss in 48 hr at 
room temperature

1802 C

Ranitidine HCl GL 50 mg UP 2 g D5Wa Visually compatible with 6% 
ranitidine loss and 10% meth-
ylprednisolone loss in 48 hr at 
room temperature

1802 C

Ranitidine HCl GL 2 g UP 40 mg and 2 g D5Wa Visually compatible with no loss 
of either drug in 48 hr at room 
temperature

1802 C

Ranitidine HCl GL 50 mg and 2 g UP 40 mg and 2 g NSa Visually compatible with no 
ranitidine loss and about 10% 
methylprednisolone loss in 48 hr 
at room temperature

1802 C

Theophylline AB 4 gb UP 500 mg and 2 g Physically compatible. Little 
theophylline or methylprednis-
olone alcohol loss in 24 hr at 
room temperature, but 8% ester 
hydrolysis

1150 C

Theophylline AB 400 mgb UP 500 mg and 2 g Physically compatible. Little 
theophylline or methylpredniso-
lone alcohol loss in 24 hr at room 
temperature, but 11% ester 
hydrolysis

1150 C

Tropisetron HCl f 43 mg 700 mg NS Physically compatible for 24 hr at 
25°C in light

2999 C

Verapamil HCl KN 80 mg UP 250 mg D5W, NS Physically compatible for 24 hr 764 C

a Tested in PVC containers.

b Tested as the premixed infusion solution.

c Tested with granisetron HCl 26 mg/L.

d Tested with ondansetron HCl 70 mg/L.

e Tested with tropisetron HCl 43 mg/L.

f Tested with fosaprepitant dimeglumine (MSD) 1 g/L.

Drugs in Syringe Compatibility

Methylprednisolone sodium succinate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Doxapram HCl RB 400 mg/20 mL UP 40 mg/2 mL Immediate turbidity and precipitation 1177 I

Granisetron HCl BE 0.15 mg/mLa DAK 6 mg/mLa Visually compatible. Little loss of either drug in 
72 hr at room temperature

1884 C

Iohexol WI 64.7%, 5 mL UP 10 mg/1 mL Physically compatible for at least 2 hr 1438 C

Iopamidol SQ 61%, 5 mL UP 10 mg/1 mL Physically compatible for at least 2 hr 1438 C

Additive Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Iothalamate meglu-
mine

MA 60%, 5 mL UP 10 mg/1 mL Physically compatible for at least 2 hr 1438 C

Ioxaglate meglumine–
ioxaglate sodium

MA 5 mL UP 10 mg/1 mL Physically compatible for at least 2 hr 1438 C

Metoclopramide HCl RB 10 mg/2 mL ES 62.5 mg/1 
mL

Physically compatible for 24 hr at 25°C 1167 C

Metoclopramide HCl RB 10 mg/2 mL ES 250 mg/4 mL Physically compatible for 24 hr at 25°C 1167 C

Metoclopramide HCl RB 160 mg/32 mL ES 250 mg/4 mL Physically compatible for 24 hr at 25°C 1167 C

Pantoprazole sodium b 4 mg/1 mL 62.5 mg/1 
mL

Precipitates within 15 min 2574 I

a Diluted with water.

b Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Methylprednisolone sodium succinate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL PF 62.5 mg/mL Physically compatible for 4 hr at 23°C 2901, 2902 C

Acetaminophen CAD 10 mg/mL PF 125 mg/mL Physically compatible with less than 10% acet-
aminophen loss over 4 hr at room temperature

2841, 2844 C

Acyclovir sodium BW 5 mg/mLa LY 0.8 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Allopurinol sodium BW 3 mg/mLb AB 5 mg/mLb Haze forms in 1 hr with white precipitate in 24 hr 1686 I

Alprostadil BED 7.5 mcg/mLf PH 40 mg/mLe Visually compatible for 1 hr 2746 C

Amifostine USB 10 mg/mLa AB 5 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Amiodarone HCl WY 6 mg/mLa PHU 125 mg/mL Visually compatible for 24 hr at 22°C 2352 C

Amsacrine NCI 1 mg/mLa UP 5 mg/mLa Immediate orange turbidity and precipitate in 4 
hr

1381 I

Anidulafungin VIC 0.5 mg/mLa PH 5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Aztreonam SQ 40 mg/mLa AB 5 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa PHU 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Blinatumomab AMG 0.125 and 
0.375 mcg/mLb 

MYL 5 mg/mLb Persistent particulate formation when blinatu-
momab is added to methylprednisolone; not 
observed when order of mixing was reversed

3405, 3417 ?

Cangrelor tetrasodium TMC 1 mg/mLb 5 mg/mLb Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.7 mg/mLb PHU 5 mg/mLb Immediate white turbid precipitate forms 2758 I

Cefepime HCl BMS 120 mg/mLj 50 mg/mL Physically compatible with less than 10% 
cefepime loss. Methylprednisolone not tested

2513 C

Ceftaroline fosamil FOR 2.22 mg/mLa 
b g 

PHU 5 mg/mLa b g Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime GSK 120 mg/mLj 50 mg/mL Physically compatible. Less than 10% ceftazidime 
loss. Methylprednisolone not tested

2513 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLc m PF 20 mg/mLc Physically compatible for 2 hr 3247, 3262 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ciprofloxacin MI 2 mg/mLc UP 62.5 mg/mL Transient cloudiness rapidly dissipates. Crystals 
form in 2 hr at 24°C

1655 I

Cisatracurium besylate GW 0.1 mg/mLa AB 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cisatracurium besylate GW 2 mg/mLa AB 5 mg/mLa Subvisible haze forms immediately 2074 I

Cisatracurium besylate GW 5 mg/mLa AB 5 mg/mLa Haze forms immediately 2074 I

Cladribine ORT 0.015b and 0.5d 
mg/mL

AB 5 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Cloxacillin sodium SMX 100 mg/mL NOP 62.5 mg/mL Physically compatible for up to 4 hr at room 
temperature

3245 C

Cytarabine UP 16 mg/mLb UP 5 mg/mLa Visually compatible for 24 hr at room tempera-
ture in test tubes. No precipitate found on filter 
from Y-site delivery

2063 C

Defibrotide sodium JAZ 8 mg/mLb MYL 10 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Dexmedetomidine HCl AB 4 mcg/mLb PHU 5 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 5 mg/mL UP 2.5 mg/mLa Cloudiness forms 1807 I

Diltiazem HCl MMD 5 mg/mL UP 20 mg/mLb Precipitate forms 1807 I

Diltiazem HCl MMD 5 mg/mL UP 62.5 mg/mL Cloudiness forms but clears with swirling 1807 ?

Diltiazem HCl MMD 1 mg/mLb UP 2.5a , 20b , 62.5 
mg/mL

Visually compatible 1807 C

Docetaxel RPR 0.9 mg/mLa PHU 5 mg/mLa Partial loss of measured natural turbidity occurs 
immediately

2224 I

Dopamine HCl AB 0.8 mg/mLa UP 5 mg/mLa Visually compatible for 24 hr at room tempera-
ture in test tubes. No precipitate found on filter 
from Y-site delivery

2063 C

Doripenem JJ 5 mg/mLa b PHU 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa UP 5 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Enalaprilat MSD 0.05 mg/mLb UP 0.8 mg/mLa Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Etoposide phosphate BR 5 mg/mLa AB 5 mg/mLa Haze with subvisible microparticles forms imme-
diately. Particle content increases fivefold over 4 
hr at 23°C

2218 I

Famotidine MSD 0.2 mg/mLa AB 1 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Famotidine MSD 0.2 mg/mLa QU 40 mg/mL Physically compatible for 14 hr 1196 C

Famotidine ME 2 mg/mLb 5 mg/mLa Visually compatible for 4 hr at 22°C 1936 C

Fenoldopam mesylate AB 80 mcg/mLb PHU 5 mg/mLb Microparticulates form immediately 2467 I

Filgrastim AMG 30 mcg/mLa AB 5 mg/mLa Haze, particles, and filaments form immediately 1687 I

Fludarabine phosphate BX 1 mg/mLa UP 5 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Gemcitabine HCl LI 10 mg/mLb AB 5 mg/mLb Gross precipitation occurs immediately 2226 I

Granisetron HCl SKB 0.05 mg/mLa WY 5 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Heparin sodium TR 50 units/mL UP 2.5 mg/mLa Visually compatible for 4 hr at 25°C 1793 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Heparin sodium ES 100 units/mLc UP 5 mg/mLa Visually compatible for 24 hr at room tempera-
ture in test tubes. No precipitate found on filter 
from Y-site delivery

2063 C

Hetastarch in lactated 
electrolyte

AB 6% PHU 5 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydroxyethyl starch 
130/0.4 in sodium chlo-
ride 0.9%

FRK 6% NOP 0.25a , 5a , 62.5 
mg/mL

Visually compatible for 24 hr at room tempera-
ture

2770 C

Isavuconazonium 
sulfate

ASP 1.5 mg/mLc PF 20 mg/mLc Transient turbidity forms then clears 3263 I

Linezolid PHU 2 mg/mL AB 5 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Melphalan HCl BW 0.1 mg/mLb AB 5 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl AB 10 mg/mL UP 2.5 mg/mLa Physically compatible for 4 hr at 25°C 1397 C

Meropenem 50 mg/mL NOP 62.5 mg/mL Physically compatible for 4 hr at room tempera-
ture

3538 C

Meropenem– 
vaborbactam

TMC 8 mg/mLb n SGT 20 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Methotrexate sodium 30 mg/mL UP 20 mg/mL Visually compatible for 4 hr at room temperature 1788 C

Metronidazole MG 5 mg/mL UP 5 mg/mLa Visually compatible for 24 hr at room tempera-
ture in test tubes. No precipitate found on filter 
from Y-site delivery

2063 C

Midazolam HCl RC 1 mg/mLa UP 40 mg/mL Visually compatible for 24 hr at 23°C 1847 C

Milrinone lactate SS 0.2 mg/mLa PHU 125 mg/mL Visually compatible for 4 hr at 25°C 2381 C

Morphine sulfate AB 1 mg/mL UP 2.5 mg/mLa Physically compatible for 4 hr at 25°C 1397 C

Nicardipine HCl DCC 0.1 mg/mLa UP 0.8 mg/mLa Visually compatible for 24 hr at room tempera-
ture

235 C

Ondansetron HCl GL 1 mg/mLb UP 5 mg/mLa Light haze develops in 30 min 1365 I

Oxaliplatin SS 0.5 mg/mLa PHU 5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Paclitaxel NCI 1.2 mg/mLa UP 5 mg/mLa Normal inherent haze from paclitaxel decreases 
immediately

1556 I

Palonosetron HCl MGI 50 mcg/mL PHU 5 mg/mLa Microprecipitate begins to form immediately and 
becomes visible within 4 hr

2681 I

Pemetrexed disodium LI 20 mg/mLb PHU 5 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Piperacillin sodium–
tazobactam sodium

LEk 40 mg/mLa l AB 5 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Plazomicin sulfate ACH 24 mg/mLc SGT 20 mg/mLc Cloudy with immediate increase in measured 
turbidity; gross sedimentation occurs within 30 
min

3432 I

Potassium chloride 40 mEq/La UP 40 mg/mL Physically compatible for 4 hr at room tempera-
ture

322 C

Potassium chloride 40 mEq/Lb UP 40 mg/mL Physically compatible initially but haze forms in 4 
hr at room temperature

322 I

Potassium chloride 40 mEq/Lg UP 40 mg/mL Immediate haze formation 322 I

Propofol ZENo 10 mg/mL AB 5 mg/mLa White precipitate forms immediately 2066 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

AB 5 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb UP 5 mg/mLb Small amounts of particles and filaments form in 
4 hr

1436 I

Sodium bicarbonate 1.4% UP 20 mg/mL Visually compatible for 4 hr at room temperature 1788 C

Tacrolimus FUJ 1 mg/mLb UP 0.8 mg/mLa Visually compatible for 24 hr at 25°C 1630 C

Tedizolid phosphate CUB 0.8 mg/mLb PF 20 mg/mLb Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLa PF 5 mg/mLa Slight measured turbidity increase 2830 I

Telavancin HCl ASP 7.5 mg/mLb g PF 5 mg/mLb g Physically compatible for 2 hr 2830 C

Teniposide BR 0.1 mg/mLa AB 5 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Theophylline TR 4 mg/mL UP 2.5 mg/mLa Visually compatible for 6 hr at 25°C 1793 C

Thiotepa IMMh 1 mg/mLa AB 5 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Tigecycline WY 1 mg/mLb 20 mg/mLb Microparticulates form 2714 I

TNA #218 to #226i AB 5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

Topotecan HCl SKB 56 mcg/mLa b UP 2.4 mg/mLa b Yellow color forms. Little loss of either drug in 4 
hr at 22°C

2245 C

TPN #212i AB 5 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

TPN #213i AB 5 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

TPN #214i AB 5 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

TPN #215i AB 5 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Vancomycin HCl LI 10 mg/mLa p 50 mg/mL Physically incompatible 3536 I

Vinorelbine tartrate BW 1 mg/mLb AB 5 mg/mLb Heavy white precipitate forms immediately 1558 I

a  Tested in dextrose 5%.

b  Tested in sodium chloride 0.9%.

c  Tested in both dextrose 5% and sodium chloride 0.9%.

d  Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

e  Tested in either dextrose 5% or in sodium chloride 0.9%, but the report did not specify which solution.

f   Tested in a 1:1 mixture of (1) D5W and D5½S with and without KCl 20 mEq/L, and also (2) D10½S with and without KCl 20 mEq/L, and also (3) D5W and TPN #274 (see 
Appendix).

g  Tested in Ringer’s injection, lactated.

h  Lyophilized formulation tested.

i  Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

j   Tested in sterile water for injection.

k  Test performed using the formulation WITHOUT edetate disodium.

l  Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

m Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

n  Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

o  Test performed using the formulation WITH edetate disodium.

p  Salt not specified.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Additional Compatibility Information
Infusion Solutions
Solution haziness was reported for methylprednisolone sodium 
succinate admixtures in intravenous fluids.702 758 Changes in the 
manufacturing process for bulk methylprednisolone sodium 
succinate powder have resulted in substantial improvements in 
admixture clarity and absence of the haze formation that devel-
oped previously in solutions of Solu-Medrol.670 702 

In a study of the turbidity produced by methylpredniso-
lone sodium succinate (Abbott) 500 mg to 30 g/L, turbidity 
was substantially higher in dextrose 5% than in sodium chlo-
ride 0.9%.758 Another important factor was the concentration 
of methylprednisolone sodium succinate. Turbidity was gener-
ally higher at intermediate concentrations (2 to 15 g/L) than at 
low (300 mg/L) or high (20 g/L) concentrations.758 

These differences in the development of turbidity cannot be 
explained by simple increased ester hydrolysis due to differing 
pH values and drug concentrations. Rather, the solubility of free 
methylprednisolone in various concentrations of methylpred-
nisolone sodium succinate has been suggested as the primary 
factor. The solubility of free methylprednisolone is increased as 
the concentration of the sodium succinate ester increases. The 
increased solubilization is believed to overshadow increased 
formation of free methylprednisolone in concentrations over 10 
g/L, preventing or minimizing precipitation and turbidity. Differ-
ences in turbidity between the drug in dextrose 5% and sodium 
chloride 0.9% are believed to result primarily from the elec-
trolyte content of sodium chloride 0.9% and, to a much lesser 
extent, the pH of the dextrose admixtures. These differences are 
presumed to affect the solubilizing capacity and reactivity of the 
ester.758 

Other Drugs
The compatibility of methylprednisolone sodium succinate 
(Upjohn) with several drugs added to auxiliary medication infu-
sion units has been studied. Primary admixtures were prepared 
by adding various drugs to dextrose 5%, dextrose 5% in sodium 
chloride 0.9%, and Ringer’s injection, lactated. Up to 100 mL 
of the primary admixture was added along with methylpred-
nisolone sodium succinate (Upjohn) to the auxiliary medication 
infusion unit with the following results:329 

Methylprednisolone
Sodium Succinate Primary Solution Result

  Aminophylline 500 mg/L  

 500 mg D5S, D5W qs 100 mL Clear solution for 24 hr

 500 mg LR qs 100 mL Clear solution for 24 hr

 500 mg Added to 100 mL LR Clear solution for 1 hr

1000 mg D5W qs 100 mL Yellow solution, clear 
for 24 hr

Methylprednisolone
Sodium Succinate Primary Solution Result

1000 mg D5S qs 100 mL Yellow solution, clear 
for 6 hr

1000 mg Added to 100 mL D5S Yellow solution, clear 
for 24 hr

1000 mg LR qs 100 mL or added to 
100 mL LR

Yellow solution, clear 
for 4 hr

2000 mg D5S, D5W, LR qs 100 mL Yellow solution, clear 
for 24 hr

  Heparin Sodium 10,000 
units/L

 

 500 mg D5S, D5W qs 100 mL Clear solution for 24 hr

 500 mg LR qs 100 mL or added to 
100 mL LR

Clear solution for 6 hr

1000 mg D5S, D5W qs 100 mL Clear solution for 6 hr

1000 mg Added to 100 mL D5W Clear solution for 24 hr

1000 mg LR qs 100 mL or added to 
100 mL LR

Clear solution for 4 
to 6 hr

2000 mg D5W qs 100 mL Clear solution for 6 hr

2000 mg D5S, LR qs 100 mL Clear solution for 24 hr

  Potassium Chloride 40 
mEq/L

 

 500 mg D5S, D5W, LR qs 100 mL Clear solution for 24 hr

1000 mg D5W qs 100 mL Clear solution for 24 hr

1000 mg D5S, LR qs 100 mL or 
added to 100 mL D5S, LR

Clear solution for 6 hr

2000 mg D5S, D5W, LR qs 100 mL Clear solution for 24 hr

  Sodium Bicarbonate 44.6 
mEq/L

 

 500 mg D5S, D5W qs 100 mL Clear solution for 24 hr

 500 mg LR qs 100 mL or added to 
100 mL LR

Clear solution for 1 hr

1000 mg D5W qs 100 mL Clear solution for 24 hr

1000 mg D5S qs 100 mL or added 
to 100 mL D5S

Clear solution for 24 hr

1000 mg LR qs 100 mL Clear solution for 1 hr

1000 mg Added to 100 mL LR Clear solution for 4 hr

2000 mg D5S, D5W qs 100 mL Clear solution for 24 hr

2000 mg LR qs 100 mL Clear solution for 30 min

2000 mg Added to 100 mL LR Clear solution for 4 hr

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Metoclopramide Hydrochloride
AHFS 56:32

Products
Metoclopramide hydrochloride is available in 2-mL ampuls and 
2-, 10-, and 30-mL vials. Each mL of solution contains metoclo-
pramide (as the hydrochloride) 5 mg with sodium chloride 8.5 
mg and hydrochloric acid and/or sodium hydroxide, if necessary, 
in water for injection.1(5/05) 

pH
From 4.5 to 6.5.1(5/05)  Metoclopramide hydrochloride 1.25, 2.22, 
and 3.75 mg/mL in sodium chloride 0.9% had pH values of 4.4, 
4.1, and 4, respectively.2161 

Osmolality
The osmolality of metoclopramide hydrochloride 5 mg/mL was 
determined to be 280 mOsm/kg.1233  Metoclopramide hydro-
chloride 1.25, 2.22, and 3.75 mg/mL in sodium chloride 0.9% 
had osmolalities of 285, 286, and 294 mOsm/kg, respectively.2161 

Trade Name(s)
Reglan

Administration
Metoclopramide hydrochloride is administered by intramus-
cular injection, by direct intravenous injection undiluted slowly 
over 1 or 2 minutes for 10 mg doses of drug, or by intermit-
tent intravenous infusion over 15 minutes diluted in 50 mL of 
compatible diluent for larger doses.1(5/05) 4 

Stability
Metoclopramide hydrochloride injection is a clear, colorless 
solution; it should be stored at controlled room temperature and 
protected from freezing. The drug is stable over a pH range of 2 
to 9. Metoclopramide hydrochloride is photosensitive; protec-
tion from light for the product during storage has been recom-
mended.4  However, the manufacturer no longer recommends 
light protection for dilutions under normal lighting conditions, 
stating that they may be stored up to 24 hours.1(5/05) 

Freezing Solutions
Undiluted metoclopramide hydrochloride (Robins) 5 mg/mL 
packaged as 3 mL in plastic infusion-pump syringes (MiniMed) 
fitted with Luer-Lok tip caps (Burron) exhibited microprecipita-
tion that did not redissolve upon warming to room temperature 
when stored frozen at −20°C for as little as 1 day. The precipitate 
was not visible with the unaided eye. Freezing is not an accept-
able storage method for undiluted metoclopramide hydrochlo-
ride injection.2001 

Syringes
Undiluted metoclopramide hydrochloride (Robins) 5 mg/mL was 
packaged as 3 mL in plastic infusion-pump syringes (MiniMed) 
fitted with Luer-Lok tip caps (Burron). Stored for 7 days at 32°C 
to simulate wearing a portable infusion pump close to the body, 
metoclopramide hydrochloride was physically stable and little 
loss occurred. At 23°C, metoclopramide hydrochloride was 
physically and chemically stable for up to 60 days with little 
loss occurring. However, large quantities of subvisible particu-
lates formed after that time, making the drug unsuitable for use. 
Stored under refrigeration at 4°C, metoclopramide hydrochlo-
ride remained both physically and chemically stable for up to 
90 days.2001 

Metoclopramide hydrochloride (Solopak) 2.5 mg/mL in 
sodium chloride 0.9% packaged in polypropylene syringes 
(Sherwood) was physically stable and exhibited little or no loss 
in 24 hours stored at 4 and 23°C.2199 

Central Venous Catheter
Metoclopramide hydrochloride (Abbott) 0.5 mg/mL in dextrose 
5% was found to be compatible with the ARROWg+ard Blue 
Plus (Arrow International) chlorhexidine-bearing triple-lumen 
central catheter. Essentially complete delivery of the drug was 
found with little or no drug loss occurring. Furthermore, chlor-
hexidine delivered from the catheter remained at trace amounts 
with no substantial increase due to the delivery of the drug 
through the catheter.2335 

DOI: 10.37573/9781585286850.264

Compatibility Information
Solution Compatibility

Metoclopramide HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Amino acids 2.75%, dextrose 
25%, electrolytes

TR RB 5 and 20 mg Metoclopramide chemically stable for 72 hr at room 
temperature

854 C

Dextrose 5% in sodium chlo-
ride 0.45%

Compatible for 48 hr at room temperature 1(5/05) C

Dextrose 5% in sodium chlo-
ride 0.45%

TRa RB 200 mg Physically compatible with 2% loss in 24 hr at 25°C exposed 
to normal room light

1167 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium chlo-
ride 0.45%

TRa RB 3.2 g Physically compatible with 4 to 5% loss in 24 hr at 25°C 
exposed to normal room light

1167 C

Dextrose 5% Compatible for 24 hr at room temperature 1(5/05) C

Dextrose 5% TRa RB 200 mg Physically compatible with no loss in 24 hr at 25°C exposed 
to normal room light

1167 C

Dextrose 5% TRa RB 200 mg 9% loss after 2 weeks and 14% loss after 4 weeks frozen at 
−20°C followed by 24 hr at room temperature

1167 C

Dextrose 5% TRa RB 3.2 g Physically compatible with 5% loss in 24 hr at 25°C exposed 
to normal room light

1167 C

Dextrose 5% TRa RB 3.2 g 11% loss after 1 week and 37% loss after 4 weeks frozen at 
−20°C followed by 24 hr at room temperature

1167 I

Ringer’s injection Compatible for 48 hr at room temperature 1(5/05) C

Ringer’s injection, lactated Compatible for 48 hr at room temperature 1(5/05) C

Sodium chloride 0.9% Compatible for 48 hr at room temperature 1(5/05) C

Sodium chloride 0.9% TRa RB 200 mg and 3.2 g No loss after 4 weeks frozen at −20°C followed by 24 hr at 
room temperature

1167 C

Sodium chloride 0.9% TRa RB 200 mg and 3.2 g Physically compatible with no loss in 24 hr at 25°C exposed 
to normal room light

1167 C

Sodium chloride 0.9% BA BA 500 mg Physically compatible with no drug loss in 21 days at 25°C 2586 C

TPN #89b RB 5 mg Physically compatible with no metoclopramide loss in 24 hr 
and 10% loss in 48 hr at 25°C

1167 C

TPN #89b RB 20 mg Physically compatible with no metoclopramide loss in 72 hr 
at 25°C

1167 C

TPN #90b RB 5 mg Physically compatible with no metoclopramide loss in 72 hr 
at 25°C

1167 C

TPN #90b RB 20 mg Physically compatible with 3% metoclopramide loss in 72 
hr at 25°C

1167 C

a Tested in PVC containers.

b Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

Additive Compatibility

Metoclopramide HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Clindamycin phosphate UP 6 g RB 100 and 200 mg Physically compatible for 24 hr at 25°C 1167 C

Clindamycin phosphate UP 3.5 g RB 1.9 g Physically compatible for 24 hr at 25°C 1167 C

Clindamycin phosphate UP 4.4 g RB 1.2 g Physically compatible for 24 hr at 25°C 1167 C

Dexamethasone sodium  
phosphate with  
lorazepam and  
diphenhydramine HCl

AMR  
 
WY  
ES

400 mg  
 
40 mg  
2 g

DU 4 g NSa Rapid lorazepam losses of 8, 10, and 
15% at 3, 23, and 30°C, respectively, in 
24 hr. Other drugs stable for 14 days at 
all three storage temperatures

1733 I

Diphenhydramine HCl with  
dexamethasone sodium  
phosphate and  
lorazepam

ES  
AMR  
 
WY

2 g  
400 mg  
 
40 mg

DU 4 g NSa Rapid lorazepam losses of 8, 10, and 
15% at 3, 23, and 30°C, respectively, in 
24 hr. Other drugs stable for 14 days at 
all three storage temperatures

1733 I

Erythromycin lactobionate AB 4 g RB 400 mg NS Incompatible. If mixed, use immediately 924 I

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Erythromycin lactobionate AB 4.1 g RB 416 mg Incompatible. If mixed, use immediately 1167 I

Erythromycin lactobionate AB 5 g RB 100 mg NS Incompatible. If mixed, use immediately 924 I

Erythromycin lactobionate AB 3.5 g RB 1.1 g Incompatible. If mixed, use immediately 1167 I

Floxacillin sodium BE 20 g ANT 1 g NS White precipitate forms immediately 1479 I

Fluorouracil RC 2.5 g FUJ 100 mg D5W 10% metoclopramide loss in 6 hr and 
27% loss in 24 hr at 25°C. 5% metoclo-
pramide loss in 120 hr at 4°C. 5 and 7% 
fluorouracil losses in 120 hr at 4 and 
25°C, respectively

1780 I

Furosemide HO 1 g ANT 1 g NS Precipitates immediately 1479 I

Lorazepam with  
dexamethasone sodium  
phosphate and  
diphenhydramine HCl

WY 
AMR  
 
ES

40 mg  
400 mg  
 
2 g

DU 4 g NSa Rapid lorazepam losses of 8, 10, and 
15% at 3, 23, and 30°C, respectively, in 
24 hr. Other drugs stable for 14 days at 
all three storage temperatures

1733 I

Mannitol AB 20% RB 40 and 100 mg Physically compatible for 48 hr at room 
temperature

924 C

Mannitol AB 20% RB 40 and 100 mg Physically compatible for 48 hr at 25°C 1167 C

Mannitol AB 20% RB 640 mg and 
1.6 g

Physically compatible for 48 hr at 25°C 1167 C

Meperidine HCl DW 7.35 g DW 150 mg D5W, NS Visually compatible. Little loss of drugs 
over 48 hr at 32°C in light or dark

2253 C

Meropenem ZEN 1 and 20 g RB 100 mg NS Visually compatible for 4 hr at room 
temperature

1994 C

Morphine sulfate EV 1 g SKB 500 mg NSb Visually compatible. Little loss of either 
drug in 35 days at 22°C and 182 days at 
4°C followed by 7 days at 32°C

1939 C

Morphine sulfate EV 1 g SKB 500 mg D5Wc Visually compatible. 8% metoclopra-
mide loss in 14 days at 22°C and 98 days 
at 4°C. No morphine loss

1939 C

Multivitamins USV 20 mL RB 20 and 320 mg NS Physically compatible for 48 hr at room 
temperature

924 C

Multivitamins USV 20 mL RB 20 and 320 mg NS Physically compatible for 48 hr at room 
temperature

924 C

Oxycodone HCl NAP 770 mg 1.2 g NS, W Visually compatible. Under 4% concen-
tration change in 24 hr at 25°C

2600 C

Potassium acetate IX 20 mEq RB 10 and 160 mg NS Physically compatible for 48 hr at room 
temperature

924 C

Potassium chloride ES 30 mEq RB 10 and 160 mg NS Physically compatible for 48 hr at room 
temperature

924 C

Potassium phosphates IX 15 mmol RB 10 and 160 mg NS Physically compatible for 48 hr at room 
temperature

924 C

Ranitidine HCl GSK 926 mg SZ 185 mg Visually compatible for up to 72 hr at 
room temperature (about 25°C)

3496 C

Tramadol HCl AND 1.118 g SYO 1.11 g NSd Visually compatible for 7 days at 25°C 
protected from light

2701 C

Tramadol HCl AND 3.33 g SYO 3.33 g NSd Visually compatible for 7 days at 25°C 
protected from light

2701 C

Verapamil HCl KN 80 mg RB 20 mg D5W, NS Physically compatible for 24 hr 764 C

Additive Compatibility (Cont.)
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a Tested in Pharmacia-Deltec PVC pump reservoirs.

b Tested in PVC containers.

c Tested in PCA Infusors (Baxter).

d Tested in elastomeric pump reservoirs (Baxter).

Drugs in Syringe Compatibility

Metoclopramide HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Aminophylline ES 500 mg/20 mL RB 160 mg/32 mL Physically compatible for 24 hr at 25°C 1167 C

Aminophylline ES 80 mg/3.2 mL RB 10 mg/2 mL Physically compatible for 24 hr at 25°C 1167 C

Aminophylline ES 500 mg/20 mL RB 10 mg/2 mL Physically compatible for 24 hr at 25°C 1167 C

Ampicillin sodium BR 250 mg/2.5 mL RB 10 mg/2 mL Incompatible. If mixed, use immediately 1167 I

Ampicillin sodium BR 1 g/10 mL RB 10 mg/2 mL Incompatible. If mixed, use immediately 1167 I

Ampicillin sodium BR 1 g/10 mL RB 160 mg/32 mL Incompatible. If mixed, use immediately 1167 I

Ascorbic acid AB 250 mg/0.5 mL RB 160 mg/32 mL Physically compatible for 48 hr at 25°C 1167 C

Ascorbic acid AB 250 mg/0.5 mL RB 10 mg/2 mL Physically compatible for 48 hr at 25°C 1167 C

Atropine sulfate GL 0.4 mg/1 mL NO 10 mg/2 mL Physically compatible for 15 min at room temperature 565 C

Benztropine mesylate MSD 2 mg/2 mL RB 160 mg/32 mL Physically compatible for 48 hr at 25°C 1167 C

Benztropine mesylate MSD 2 mg/2 mL RB 10 mg/2 mL Physically compatible for 48 hr at 25°C 1167 C

Bleomycin sulfate 1.5 units/0.5 mL 2.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Butorphanol tartrate BR 4 mg/2 mL NO 10 mg/2 mL Physically compatible for 30 min at room temperature 566 C

Caffeine citrate 20 mg/1 mL ES 5 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Calcium gluconate ES 1 g/10 mL RB 10 mg/2 mL Possible precipitate formation 924 I

Calcium gluconate ES 1 g/10 mL RB 160 mg/32 mL Incompatible. If mixed, use immediately 1167 I

Chloramphenicol sodium 
succinate

PD 250 mg/2.5 mL RB 10 mg/2 mL White precipitate forms immediately at 25°C 1167 I

Chloramphenicol sodium 
succinate

PD 2 g/20 mL RB 10 mg/2 mL White precipitate forms immediately at 25°C 1167 I

Chloramphenicol sodium 
succinate

PD 2 g/20 mL RB 160 mg/32 mL White precipitate forms immediately at 25°C 1167 I

Chlorpromazine HCl MB 25 mg/1 mL NO 10 mg/2 mL Physically compatible for 15 min at room temperature 565 C

Cisplatin 0.5 mg/0.5 mL 2.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Cyclophosphamide 10 mg/0.5 mL 2.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Cyclophosphamide MJ 1 g/50 mL RB 10 mg/2 mL Physically compatible for 24 hr at 25°C 1167 C

Cyclophosphamide MJ 1 g/50 mL RB 160 mg/32 mL Physically compatible for 24 hr at 25°C 1167 C

Cyclophosphamide MJ 40 mg/2 mL RB 10 mg/2 mL Physically compatible for 24 hr at 25°C 1167 C

Additive Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Cytarabine UP 500 mg/10 mL RB 160 mg/32 mL Physically compatible for 48 hr at 25°C 1167 C

Cytarabine UP 50 mg/1 mL RB 10 mg/2 mL Physically compatible for 48 hr at 25°C 1167 C

Dexamethasone sodium 
phosphate

ES, 
MSD

8 mg/2 mL RB 160 mg/32 mL Physically compatible for 48 hr at 25°C 1167 C

Dexamethasone sodium 
phosphate

ES, 
MSD

8 mg/2 mL RB 10 mg/2 mL Physically compatible for 48 hr at 25°C 1167 C

Diamorphine HCl MB 10, 25, 50 mg/1 
mL

BK 5 mg/1 mL Physically compatible and diamorphine stable for 24 
hr at room temperature

1454 C

Diamorphine HCl EV 50 and 150 mg/1 
mL

LA 5 mg/1 mL Slight discoloration with 8% metoclopramide loss and 
9% diamorphine loss in 7 days at room temperature

1455 C

Dimenhydrinate HR 50 mg/1 mL NO 10 mg/2 mL Physically compatible for 15 min at room temperature 565 C

Diphenhydramine HCl PD 50 mg/1 mL NO 10 mg/2 mL Physically compatible for 15 min at room temperature 565 C

Diphenhydramine HCl PD 40 mg/4 mL RB 160 mg/32 mL Physically compatible for 48 hr at 25°C 1167 C

Diphenhydramine HCl PD 200 mg/20 mL RB 160 mg/32 mL Physically compatible for 48 hr at 25°C 1167 C

Diphenhydramine HCl PD 50 mg/5 mL RB 10 mg/2 mL Physically compatible for 48 hr at 25°C 1167 C

Diphenhydramine HCl PD 250 mg/25 mL RB 10 mg/2 mL Physically compatible for 48 hr at 25°C 1167 C

Doxorubicin HCl 1 mg/0.5 mL 2.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Doxorubicin HCl AD 90 mg/45 mL RB 160 mg/32 mL Physically compatible for 48 hr at 25°C 1167 C

Doxorubicin HCl AD 40 mg/20 mL RB 10 mg/2 mL Physically compatible for 48 hr at 25°C 1167 C

Droperidol MN 2.5 mg/1 mL NO 10 mg/2 mL Physically compatible for 15 min at room temperature 565 C

Droperidol 1.25 mg/0.5 mL 2.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Fentanyl citrate MN 0.05 mg/1 mL NO 10 mg/2 mL Physically compatible for 15 min at room temperature 565 C

Fentanyl citrate with 
midazolam HCl

DB  
RC

1 mg/20 mL  
15 mg/3 mL

AST 20 mg/4 mL Visually compatible with 7% or less loss of each drug 
in 10 days at 32°C

2268 C

Fluorouracil 25 mg/0.5 mL 2.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Furosemide 5 mg/0.5 mL 2.5 mg/0.5 mL Precipitates immediately 980 I

Heparin sodium 500 units/0.5 mL 2.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Heparin sodium 2500 units/1 mL 10 mg/2 mL Physically compatible for at least 5 min 1053 C

Heparin sodium ES 16,000 units/16 
mL

RB 160 mg/32 mL Physically compatible for 48 hr at 25°C 1167 C

Heparin sodium ES 2000 units/2 mL RB 10 mg/2 mL Physically compatible for 48 hr at 25°C 1167 C

Heparin sodium ES 4000 units/4 mL RB 10 mg/2 mL Physically compatible for 48 hr at 25°C 1167 C

Hydromorphone HCl KN 10 and 20 mg/mL RB 5 mg/mL Visually compatible with less than 10% loss of either 
drug in 7 days at 8°C

668 C

Hydroxyzine HCl PF 50 mg/1 mL NO 10 mg/2 mL Physically compatible for 15 min at room temperature 565 C

Leucovorin calcium 5 mg/0.5 mL 2.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Lidocaine HCl ES 50 mg/5 mL RB 160 mg/32 mL Physically compatible for 48 hr at 25°C 1167 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Lidocaine HCl ES 100 mg/10 mL RB 160 mg/32 mL Physically compatible for 48 hr at 25°C 1167 C

Lidocaine HCl ES 50 mg/5 mL RB 10 mg/2 mL Physically compatible for 48 hr at 25°C 1167 C

Lidocaine HCl ES 100 mg/10 mL RB 10 mg/2 mL Physically compatible for 48 hr at 25°C 1167 C

Magnesium sulfate ES 1 g/2 mL RB 160 mg/32 mL Physically compatible for 48 hr at 25°C 1167 C

Magnesium sulfate ES 500 mg/1 mL RB 10 mg/2 mL Physically compatible for 48 hr at 25°C 1167 C

Magnesium sulfate ES 1 g/2 mL RB 10 mg/2 mL Physically compatible for 48 hr at 25°C 1167 C

Meperidine HCl WI 50 mg/1 mL NO 10 mg/2 mL Physically compatible for 15 min at room temperature 565 C

Meperidine HCl DW 50 mg/1 mL DW 10 mg/2 mL Visually compatible. Little loss of either drug over 48 
hr at 32°C in light or dark

2253 C

Methotrexate sodium 12.5 mg/0.5 mL 2.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Methotrexate sodium LE 200 mg/8 mL RB 160 mg/32 mL Incompatible. If mixed, use immediately 1167 I

Methotrexate sodium LE 50 mg/2 mL RB 10 mg/2 mL Incompatible. If mixed, use immediately 1167 I

Methotrimeprazine HCl RP 10 mg/2 mL NO 10 mg/2 mL Physically compatible for 15 min at room temperature 565 C

Methylprednisolone 
sodium succinate

ES 250 mg/4 mL RB 160 mg/32 mL Physically compatible for 24 hr at 25°C 1167 C

Methylprednisolone 
sodium succinate

ES 62.5 mg/1 mL RB 10 mg/2 mL Physically compatible for 24 hr at 25°C 1167 C

Methylprednisolone 
sodium succinate

ES 250 mg/4 mL RB 10 mg/2 mL Physically compatible for 24 hr at 25°C 1167 C

Midazolam HCl RC 5 mg/1 mL RB 10 mg/2 mL Physically compatible for 4 hr at 25°C 1145 C

Midazolam HCl with 
fentanyl citrate

RC  
DB

15 mg/3 mL  
1 mg/20 mL

AST 20 mg/4 mL Visually compatible with 7% or less loss of each drug 
in 10 days at 32°C

2268 C

Mitomycin 0.25 mg/0.5 mL 2.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Morphine sulfate AH 10 mg/1 mL NO 10 mg/2 mL Physically compatible for 15 min at room temperature 565 C

Morphine sulfate EV 1 mg/mL SKB 0.5 mg/mL Diluted with NS. 5% or less loss of both drugs in 35 
days at 22°C and 182 days at 4°C followed by 7 days 
at 32°C

1939 C

Morphine sulfate ME 25 mg/mLb RB 5 mg/mL Visually compatible with less than 10% drug loss in 7 
days at 8°C

668 C

Ondansetron HCl GW 1 mg/mLc SO 2.5 mg/mLc Physically compatible. Under 6% ondansetron and 
under 5% metoclopramide losses in 24 hr at 4 or 23°C

2199 C

Oxycodone HCl NAP 200 mg/20 mL 100 mg/20 mL Visually compatible. Under 4% concentration change 
in 24 hr at 25°C

2600 C

Pantoprazole sodium a 4 mg/1 mL 5 mg/1 mL Precipitates within 15 min 2574 I

Penicillin G potassium SQ 250,000 units/1 
mL

RB 10 mg/2 mL Incompatible. If mixed, use immediately 924, 
1167 

I

Penicillin G potassium SQ 1 million units/4 
mL

RB 10 mg/2 mL Incompatible. If mixed, use immediately 924, 
1167 

I

Pentazocine lactate WI 30 mg/1 mL NO 10 mg/2 mL Physically compatible for 15 min at room temperature 565 C

Prochlorperazine 
edisylate

MB 10 mg/2 mL NO 10 mg/2 mL Physically compatible for 15 min at room temperature 565 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Promethazine HCl WY 25 mg/1 mL NO 10 mg/2 mL Physically compatible for 15 min at room temperature 565 C

Ranitidine HCl GL 50 mg/2 mL RB 10 mg/1 mL Physically compatible for 1 hr at 25°C 978 C

Scopolamine HBr ST 0.4 mg/1 mL NO 10 mg/2 mL Physically compatible for 15 min at room temperature 565 C

Sodium bicarbonate AB 100 mEq/100 mL RB 10 mg/2 mL Gas evolves 1167 I

Sodium bicarbonate AB 100 mEq/100 mL RB 160 mg/32 mL Gas evolves 1167 I

Vinblastine sulfate 0.5 mg/0.5 mL 2.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Vincristine sulfate 0.5 mg/0.5 mL 2.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

a Test performed using the formulation WITHOUT edetate disodium.

b Tested in sterile water for injection.

c Tested in sodium chloride 0.9%.

Y-Site Injection Compatibility (1:1 Mixture)

Metoclopramide HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL HOS 5 mg/mL Physically compatible with less than 10% acetamino-
phen loss over 4 hr at room temperature

2841, 2844 C

Acyclovir sodium BW 5 mg/mLa ES 0.2 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Acyclovir sodium BV 5 mg/mLb SIC 5 mg/mL Crystals form 2794 I

Aldesleukin CHI 33,800 I.U./mLa DU 5 mg/mL Visually compatible with little or no loss of aldes-
leukin activity

1857 C

Allopurinol sodium BW 3 mg/mLb DU 5 mg/mL Heavy white precipitate forms immediately 1686 I

Amifostine USB 10 mg/mLa ES 5 mg/mL Physically compatible for 4 hr at 23°C 1845 C

Amsacrine NCI 1 mg/mLa RB 2.5 mg/mLa Orange turbidity becomes orange precipitate in 1 hr 1381 I

Aztreonam SQ 40 mg/mLa ES 5 mg/mL Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa FAU 5 mg/mL Physically compatible for 4 hr at 23°C 2373 C

Bleomycin sulfate 3 units/mL 5 mg/mL Drugs injected sequentially in Y-site with no flush. 
No precipitate seen

980 C

Cangrelor tetrasodium TMC 1 mg/mLb 5 mg/mL Physically compatible for 4 hr 3243 C

Ceftaroline fosamil FOR 2.22 mg/mLa b e HOS 5 mg/mL Physically compatible for 4 hr at 23°C 2826 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLc k TE 0.2 mg/mLc Physically compatible for 2 hr 3247, 3262 C

Ciprofloxacin MI 2 mg/mLc DU 5 mg/mL Visually compatible for 24 hr at 24°C 1655 C

Ciprofloxacin BAY 2 mg/mLb 5 mg/mL Visually compatible. No ciprofloxacin loss in 15 min. 
Metoclopramide not tested

1934 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa AB 5 mg/mL Physically compatible for 4 hr at 23°C 2074 C

Cisplatin 1 mg/mL 5 mg/mL Drugs injected sequentially in Y-site with no flush. 
No precipitate seen

980 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cladribine ORT 0.015b  and 0.5d  
mg/mL

RB 5 mg/mL Physically compatible for 4 hr at 23°C 1969 C

Clarithromycin AB 4 mg/mLa ANT 5 mg/mL Visually compatible for 72 hr at both 30 and 17°C 2174 C

Cloxacillin sodium SMX 100 mg/mL SZ 5 mg/mL Physically compatible for up to 4 hr at room 
temperature

3245 C

Cyclophosphamide 20 mg/mL 5 mg/mL Drugs injected sequentially in Y-site with no flush. 
No precipitate seen

980 C

Dexmedetomidine HCl AB 4 mcg/mLb FAU 5 mg/mL Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 1b  and 5 mg/mL RB 5 mg/mL Visually compatible 1807 C

Diltiazem HCl MMD 5 mg/mL RB 0.2 mg/mLb Visually compatible 1807 C

Docetaxel RPR 0.9 mg/mLa AB 5 mg/mL Physically compatible for 4 hr at 23°C 2224 C

Doripenem JJ 5 mg/mLa b HOS 5 mg/mL Physically compatible for 4 hr at 23°C 2743 C

Doxapram HCl RB 2 mg/mLa AB 1 mg/mL Visually compatible for 4 hr at 23°C 2470 C

Doxorubicin HCl 2 mg/mL 5 mg/mL Drugs injected sequentially in Y-site with no flush. 
No precipitate seen

980 C

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa GNS 5 mg/mL Increase in measured turbidity 2087 I

Droperidol 2.5 mg/mL 5 mg/mL Drugs injected sequentially in Y-site with no flush. 
No precipitate seen

980 C

Etoposide phosphate BR 5 mg/mLa FAU 5 mg/mL Physically compatible for 4 hr at 23°C 2218 C

Famotidine MSD 0.2 mg/mLa RB 5 mg/mL Physically compatible for 14 hr 1196 C

Famotidine ME 2 mg/mLb 5 mg/mL Visually compatible for 4 hr at 22°C 1936 C

Fenoldopam mesylate AB 80 mcg/mLb RB 5 mg/mL Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate JN 0.025 mg/mLa DU 5 mg/mL Physically compatible for 48 hr at 22°C 1706 C

Filgrastim AMG 30 mcg/mLa ES 5 mg/mL Physically compatible for 4 hr at 22°C 1687 C

Fluconazole RR 2 mg/mL RB 5 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Fludarabine phosphate BX 1 mg/mLa DU 5 mg/mL Visually compatible for 4 hr at 22°C 1439 C

Fluorouracil 50 mg/mL 5 mg/mL Drugs injected sequentially in Y-site with no flush. 
No precipitate seen

980 C

Foscarnet sodium AST 24 mg/mL RB 4 mg/mL Physically compatible for 24 hr at room temperature 
under fluorescent light

1335 C

Foscarnet sodium AST 24 mg/mL RB 2 mg/mLc Physically compatible for 24 hr at 25°C under fluo-
rescent light

1393 C

Furosemide 10 mg/mL 5 mg/mL Drugs injected sequentially in Y-site with no flush. 
Precipitates immediately

980 I

Gallium nitrate FUJ 1 mg/mLb SO 5 mg/mL Visually compatible for 24 hr at 25°C 1673 C

Gemcitabine HCl LI 10 mg/mLb FAU 5 mg/mL Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa AB 5 mg/mL Physically compatible for 4 hr at 23°C 2000 C

Heparin sodium 1000 units/mL 5 mg/mL Drugs injected sequentially in Y-site with no flush. 
No precipitate seen

980 C

Hetastarch in lactated 
electrolyte

AB 6% FAU 5 mg/mL Physically compatible for 4 hr at 23°C 2339 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Hydromorphone HCl AST 0.5 mg/mLa DU 5 mg/mL Physically compatible for 48 hr at 22°C 1706 C

Idarubicin HCl AD 1 mg/mLb SO 5 mg/mL Visually compatible for 24 hr at 25°C 1525 C

Isavuconazonium 
sulfate

ASP 1.5 mg/mLc TE 0.2 mg/mLc Physically compatible for 2 hr 3263 C

Leucovorin calcium 10 mg/mL 5 mg/mL Drugs injected sequentially in Y-site with no flush. 
No precipitate seen

980 C

Levofloxacin OMN 5 mg/mLa ES 5 mg/mL Visually compatible for 4 hr at 24°C 2233 C

Linezolid PHU 2 mg/mL FAU 5 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Melphalan HCl BW 0.1 mg/mLb RB 5 mg/mL Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl AB 10 mg/mL SN 0.2 mg/mLa Physically compatible for 4 hr at 25°C 1397 C

Meropenem ZEN 1 and 50 mg/mLb RB 5 mg/mL Visually compatible for 4 hr at room temperature 1994 C

Meropenem 50 mg/mL SZ 5 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Meropenem– 
vaborbactam

TMC 8 mg/mLb l TE 0.2 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Methadone HCl LI 1 mg/mLa DU 5 mg/mL Physically compatible for 48 hr at 22°C 1706 C

Methotrexate sodium 25 mg/mL 5 mg/mL Drugs injected sequentially in Y-site with no flush. 
No precipitate seen

980 C

Mitomycin 0.5 mg/mL 5 mg/mL Drugs injected sequentially in Y-site with no flush. 
No precipitate seen

980 C

Morphine sulfate AB 1 mg/mL SN 0.2 mg/mLa Physically compatible for 4 hr at 25°C 1397 C

Morphine sulfate AST 1 mg/mLa DU 5 mg/mL Physically compatible for 48 hr at 22°C 1706 C

Ondansetron HCl GL 1 mg/mLb DU 5 mg/mL Visually compatible for 4 hr at 22°C 1365 C

Oxaliplatin SS 0.5 mg/mLa RB 5 mg/mL Physically compatible for 4 hr at 23°C 2566 C

Paclitaxel NCI 1.2 mg/mLa 5 mg/mL Physically compatible for 4 hr at 22°C 1528 C

Palonosetron HCl MGI 50 mcg/mL BA 5 mg/mL Physically compatible. No loss of either drug in 4 hr 2716 C

Pemetrexed disodium LI 20 mg/mLb RB 5 mg/mL Physically compatible for 4 hr at 23°C 2564 C

Piperacillin sodium–
tazobactam sodium

LEh 40 mg/mLa i RB 5 mg/mL Physically compatible for 4 hr at 22°C 1688 C

Plazomicin sulfate ACH 24 mg/mLc TE 0.2 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Quinupristin– 
dalfopristin

PF 2 mg/mLa j 5 mg/mLa Physically compatible 3229 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

AB 5 mg/mL Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb DU 5 mg/mL Visually compatible for 4 hr at 22°C 1436 C

Tacrolimus FUJ 1 mg/mLb DU 0.2 mg/mLa Visually compatible for 24 hr at 25°C 1630 C

Tedizolid phosphate CUB 0.8 mg/mLb TE 0.2 mg/mLb Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLa b e HOS 1 mg/mL Physically compatible for 2 hr 2830 C

Teniposide BR 0.1 mg/mLa ES 5 mg/mL Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMf 1 mg/mLa RB 5 mg/mL Physically compatible for 4 hr at 23°C 1861 C

Tigecycline WY 1 mg/mLb 5 mg/mL Physically compatible for 4 hr 2714 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Tigecycline ACD, 
FRK, 
WY

c m Stated to be compatible 2915, 3459, 
3460 

C

TNA #218 to #226g AB 5 mg/mL Visually compatible for 4 hr at 23°C 2215 C

Topotecan HCl SKB 56 mcg/mLa b RB 1.72 mg/
mLa b 

Visually compatible. Little loss of either drug in 4 hr 
at 22°C

2245 C

TPN #212 to #215g AB 5 mg/mL Substantial loss of natural haze occurs immediately 2109 I

Vinblastine sulfate 1 mg/mL 5 mg/mL Drugs injected sequentially in Y-site with no flush. 
No precipitate seen

980 C

Vincristine sulfate 1 mg/mL 5 mg/mL Drugs injected sequentially in Y-site with no flush. 
No precipitate seen

980 C

Vinorelbine tartrate BW 1 mg/mLb RB 5 mg/mL Physically compatible for 4 hr at 22°C 1558 C

Zidovudine BW 4 mg/mLa RB 2 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

a  Tested in dextrose 5%.

b  Tested in sodium chloride 0.9%.

c  Tested in both dextrose 5% and sodium chloride 0.9%.

d  Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

e  Tested in Ringer’s injection, lactated.

f  Lyophilized formulation tested.

g  Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

h  Test performed using the formulation WITHOUT edetate disodium.

i  Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

j  Quinupristin and dalfopristin components combined.

k  Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

l  Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

m Salt not specified.

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Metoprolol Tartrate
AHFS 24:24

Products
Metoprolol tartrate is available in 5-mL ampuls, vials, and 
syringe cartridges.3542 3543  Each mL of solution contains 1 mg of 
metoprolol tartrate and 9 mg of sodium chloride.3542 

pH
The pH of the injection ranges from 5 to 8.17 

Administration
Metoprolol tartrate is administered intravenously.3542 

Stability
Metoprolol tartrate injection should be stored at controlled 
room temperature in the original carton and protected from 
light and freezing.3542 

Metoprolol tartrate under simulated summer conditions in 
paramedic vehicles was exposed to temperatures ranging from 
26 to 38°C over 4 weeks. Analysis found no loss of the drug 
under these conditions.2562 

DOI: 10.37573/9781585286850.265

Compatibility Information
Solution Compatibility

Metoprolol tartrate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BAa CI 300 mg Visually compatible. Little loss in 36 hr at 24°C in light 1679 C

Dextrose 5% 0.5 g Physically compatible. No loss in 30 hr at room temperature 2728 C

Sodium chloride 0.9% BAa CI 300 mg Visually compatible. Little loss in 36 hr at 24°C in light 1679 C

Sodium chloride 0.9% 0.5 g Physically compatible. No loss in 30 hr at room temperature 2728 C

a Tested in PVC containers.

Additive Compatibility

Metoprolol tartrate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Eptifibatide ME 750 mg 1 g Physically compatible and chemically stable 
for up to 24 hr at 25°C

3049 C

Y-Site Injection Compatibility (1:1 Mixture)

Metoprolol tartrate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Abciximab LI 36 mcg/mLa AB 1 mg/mL Visually compatible for 12 hr at 23°C 2374 C

Acetaminophen CAD 10 mg/mL HOS 0.4 mg/mLb Physically compatible for 1 hr at 23°C 3533 C

Albumin human OCT 250 mg/mL HOS 0.4 mg/mLb Physically compatible for 1 hr at 23°C 3533 C

Alteplase GEN 1 mg/mL CI 1 mg/mL Visually compatible with no alteplase clot-
lysis activity loss in 24 hr at 25°C

1856 C

Amiodarone HCl BIO 1.8 mg/mLa BED 1 mg/mL Visually compatible for 24 hr at 19°C 2795 C

Argatroban GSK 1 mg/mLb AB 1 mg/mL Visually compatible for 24 hr at 23°C 2391 C

Bivalirudin TMC 5 mg/mLa b AB 1 mg/mL Visually compatible for 6 hr at 23°C 2680 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cangrelor tetrasodium TMC 1 mg/mLb 1 mg/mL Physically compatible for 4 hr 3243 C

Cefepime HCl APP 40 mg/mLb HOS 0.4 mg/mLb Physically compatible for 1 hr at 23°C 3533 C

Ceftaroline fosamil FOR 2.22 mg/mLa b c HOS 1 mg/mL Physically compatible for 4 hr at 23°C 2826 C

Ciprofloxacin SZ 2 mg/mL HOS 0.4 mg/mLb Physically compatible for 1 hr at 23°C 3533 C

Cisatracurium besylate AB 2 mg/mL HOS 0.4 mg/mLb Physically compatible for 1 hr at 23°C 3533 C

Clevidipine butyrate CHS 0.5 mg/mL 1 mg/mL Physically compatible for 24 hr at 23°C 3334 C

Diltiazem HCl NVPa 1 mg/mL BED 1 mg/mL Visually compatible for 24 hr at 19°C 2795 C

Doripenem SHI 4.5 mg/mLb HOS 0.4 mg/mLb Physically compatible for 1 hr at 23°C 3533 C

Epinephrined AMP 0.128 mg/mLb HOS 0.4 mg/mLb Physically compatible for 1 hr at 23°C 3533 C

Eptifibatide SC 0.75 mg/mL BED 1 mg/mL Visually compatible for 24 hr at 19°C 2795 C

Esomeprazole sodium ASZ 0.8 mg/mLb HOS 0.4 mg/mLb Physically compatible for 1 hr at 23°C 3533 C

Furosemide HOS 10 mg/mL BED 1 mg/mL Visually compatible for 24 hr at 19°C 2795 C

Heparin sodium BA 1000 units/mLa BED 1 mg/mL Visually compatible for 24 hr at 19°C 2795 C

Hydrocortisone sodium 
succinate

PF 1 mg/mLb HOS 0.4 mg/mLb Physically compatible for 1 hr at 23°C 3533 C

Ibuprofen CMB 4 mg/mL HOS 0.4 mg/mLb Physically compatible for 1 hr at 23°C 3533 C

Levofloxacin SGT 5 mg/mL HOS 0.4 mg/mLb Physically compatible for 1 hr at 23°C 3533 C

Levothyroxine sodium PRP 0.4 mcg/mLb HOS 0.4 mg/mLb Physically compatible for 1 hr at 23°C 3533 C

Lidocaine HCl BA 8 mg/mLa BED 1 mg/mL Trace precipitate in 8 hr at 19°C 2795 I

Meperidine HCl AB 10 mg/mL CI 1 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Meropenem NVP 20 mg/mLb HOS 0.4 mg/mLb Physically compatible for 1 hr at 23°C 3533 C

Meropenem 50 mg/mL SZ 1 mg/mL Physically compatible for 4 hr at room 
temperature

3538 C

Milrinone lactate NVP 0.2 mg/mLa BED 1 mg/mL Visually compatible for 24 hr at 19°C 2795 C

Morphine sulfate AB 1 mg/mL CI 1 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Nesiritide SCI 50 mcg/mLa b 1 mg/mL Physically compatible for 4 hr 2625 C

Nesiritide SCI 6 mcg/mLa BED 1 mg/mL Trace precipitate in 24 hr at 19°C 2795 I

Nitroglycerin BA 0.2 mg/mLa BED 1 mg/mL Trace precipitate in 8 hr at 19°C 2795 I

Norepinephrine bitar-
trate

HOS 0.128 mg/mLb HOS 0.4 mg/mLb Physically compatible for 1 hr at 23°C 3533 C

Procainamide HCl HOS 8 mg/mLb BED 1 mg/mL Visually compatible for 24 hr at 19°C 2795 C

Sodium nitroprusside HOS 0.4 mg/mLa BED 1 mg/mL Visually compatible for 24 hr at 19°C 2795 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in Ringer’s injection, lactated.

d Salt not specified.

Selected Revisions May 1, 2020. © Copyright, October 1992. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Metronidazole
AHFS 8:30.92

Products
Metronidazole 5 mg/mL is available as a ready-to-use solution in 
100-mL (500-mg) single-dose polyvinyl chloride (PVC) plastic 
bags. No dilution or buffering is required. Each bag also contains 
dibasic sodium phosphate 48 mg, citric acid anhydrous 23 mg, 
and sodium chloride 790 mg in water for injection.1(6/08) 

pH
Metronidazole has a pH of 5.5 (ranging from 4.5 to 7).1(6/08) 17 

Osmolarity
Metronidazole has an osmolarity of 310 mOsm/L.1(6/08) 

Sodium Content
Metronidazole contains 14 mEq of sodium from the excipients 
per 500 mg of metronidazole.1(6/08) 4 

Administration
Metronidazole is administered by continuous intravenous infu-
sion or by intermittent intravenous infusion over 1 hour.1(6/08) 4 

Stability
Metronidazole is a clear, colorless, ready-to-use solution that 
should be stored at controlled room temperature and protected 

from light. It should not be stored under refrigeration.1(6/08) 4   
Refrigeration may result in crystal formation. However, the 
crystals redissolve on warming to room temperature.1115 

Light Effects
Prolonged exposure to light will cause a darkening of the 
product.4  However, most manufacturers indicate that short-
term exposure to normal room light does not adversely 
affect metronidazole stability. Direct sunlight should be 
avoided.1115 

Sorption
Metronidazole was shown not to exhibit sorption to PVC bags 
and tubing, polyethylene tubing, Silastic tubing, and polypro-
pylene syringes.536 606 

Central Venous Catheter
Metronidazole (Baxter) 5 mg/mL in dextrose 5% was found to 
be compatible with the ARROWg+ard Blue Plus (Arrow Inter-
national) chlorhexidine-bearing triple-lumen central catheter. 
Essentially complete delivery of the drug was found with little 
or no drug loss occurring. Furthermore, chlorhexidine delivered 
from the catheter remained at trace amounts with no substan-
tial increase due to the delivery of the drug through the cath-
eter.2335 

DOI: 10.37573/9781585286850.266

Compatibility Information
Additive Compatibility

Metronidazole

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amoxicillin sodium–
clavulanate potassium

BE 20 gb BAY 5 g Physically compatible with 8% clavulanate loss in 2 hr 
and 25% loss in 6 hr at 21°C. 7 to 8% amoxicillin and 
no metronidazole loss in 6 hr at 21°C

1920 I

Ampicillin sodium BR 20 g SE 5 g 9% ampicillin loss in 22 hr at 25°C and in 12 days at 
5°C. No metronidazole loss

993 C

Aztreonam SQ 10 and 20 g MG 5 g Pink color develops in 12 hr, becoming cherry red in 48 
hr at 25°C. Pink color develops in 3 days at 4°C. No loss 
of either drug detected

1023 I

Cefazolin sodium LI 10 g SE 5 g 5% cefazolin loss and no metronidazole loss in 7 days 
at 25°C. No loss of either drug in 12 days at 5°C

993 C

Cefazolin sodium LI 10 g AB 5 g Visually compatible with no loss of either drug in 72 
hr at 8°C

1649 C

Cefepime HCl BR 4 and 40 g AB, ES, 
SE

5 g 4 to 5% cefepime loss in 24 hr at room temperature 
exposed to light and up to 10% loss in 7 days at 5°C. 
No metronidazole loss. Orange color develops in 18 hr 
at room temperature and 24 hr at 5°C

1682 ?
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Cefepime HCl BMS 2.5, 5, 10, 
and 20 g

SCS 5 g a Visually compatible. 7 to 9% cefepime loss in 48 hr at 
23°C; 2 to 8% cefepime loss in 7 days at 4°C. 7% or less 
metronidazole loss in 7 days at 4 and 23°C

2324 C

Cefepime HCl ELN 3.3, 6.6, 10, 
20 g

AB 5 g a Physically compatible and less than 6% metronida-
zole loss at 4 and 23°C in 14 days. 2 to 5% cefepime 
loss in 14 days at 4°C. At 23°C, 10 to 12% cefepime loss 
in 72 hr

2726 C

Cefotaxime sodium HO 10 g AB 5 g Both drugs stable for 72 hr at 8°C 1547 C

Cefotaxime sodium HO 10 g AB 5 g Visually compatible with 10% cefotaxime loss in 19 hr 
at 28°C and 8% loss in 96 hr at 5°C. No metronidazole 
loss in 96 hr at 5 or 28°C

1754 C

Cefoxitin sodium MSD 30 g SE 5 g 9% cefoxitin loss in 48 hr at 25°C and 3% in 12 days at 
5°C. No metronidazole loss

993 C

Ceftazidime GL 20 g 5 g No loss of either drug in 4 hr 1345 C

Ceftazidime LI 10 g AB 5 g Visually compatible with little or no loss of either drug 
in 72 hr at 8°C

1849 C

Ceftriaxone sodium RC 10 g AB 5 g Visually compatible with little or no loss of either drug 
in 72 hr at 8°C

1849 C

Ceftriaxone sodium RC 10 g BA 5 g Visually compatible with no metronidazole loss and 
with 6% ceftriaxone loss in 3 days and 8% in 4 days 
at 25°C

2101 C

Cefuroxime sodium GL 7.5 g 5 g Physically compatible with no loss of either drug in 1 hr 1036 C

Cefuroxime sodium GL 15 g 5 g No loss of either drug in 4 hr at 24°C 1376 C

Cefuroxime sodium GL 7.5 g 5 g 10% cefuroxime loss in 16 days at 4°C and 35 hr at 
25°C. No metronidazole loss in 15 days at 4 and 25°C

1565 C

Cefuroxime sodium GL 7.5 and 15 g IVX 5 g Physically compatible. No loss of metronidazole and 
about 6% cefuroxime loss in 49 days at 5°C

2192 C

Ciprofloxacin 2 g 5 g No loss of either drug in 4 hr at 24°C 1346 C

Ciprofloxacin MI 1.6 g SE 4.2 g Visually compatible. Both drugs stable for 48 hr at 
25°C in light and 4°C in dark

1541 C

Ciprofloxacin 1 g RPR 2.5 g Under 3% metronidazole loss in 24 hr at 25°C in light 
or dark. Ciprofloxacin not tested

2361 C

Ciprofloxacin BAY 1 g SCS 2.5 g Visually compatible. No ciprofloxacin loss in 24 hr at 
22°C in light. Metronidazole not tested

2413 C

Floxacillin sodium BE 10 g 5 g Physically compatible for 48 hr. Both drugs stable for 1 
hr at room temperature

1036 C

Fluconazole PF 1 g AB 2.5 g Visually compatible with no fluconazole loss in 72 hr 
at 25°C under fluorescent light. Metronidazole not 
tested

1677 C

Gentamicin sulfate SC 800 mg and 
1.2 g

SE 5 g Physically compatible with no loss of either drug in 2 
days at 18°C. At 4°C, no metronidazole loss but up to 
10% gentamicin loss in 7 days

1242 C

Gentamicin sulfate 800 mg RP 5 g Visually compatible with no loss of metronidazole in 
15 days at 5 and 25°C. 10% gentamicin loss in 63 hr at 
25°C and 10.6 days at 5°C

1931 C

Hydrocortisone sodium 
succinate

ES 10 g SE 5 g No loss of either drug in 7 days at 25°C and 12 days 
at 5°C

993 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Midazolam HCl RC 50, 250, 400 
mg

5 g NS Visually compatible for 4 hr 355 C

Penicillin G potassium PF 200 million 
units

SE 5 g 5% penicillin loss in 22 hr and 8% in 72 hr at 25°C. 2% 
penicillin loss in 12 days at 5°C. No metronidazole loss

993 C

Tobramycin sulfate LI 1 g RP 5 g Visually compatible with no loss of metronidazole in 
15 days at 5 and 25°C. 10% tobramycin loss in 73 hr at 
25°C and 12.1 days at 5°C

1931 C

a Tested in PVC containers.

b Amoxicillin component. Amoxicillin in a 10:1 fixed-ratio concentration with clavulanic acid.

Y-Site Injection Compatibility (1:1 Mixture)

Metronidazole

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 5 mg/mLa SE 5 mg/mL Physically compatible for 4 hr at 25°C 1157 C

Allopurinol sodium BW 3 mg/mLb BA 5 mg/mL Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa BA 5 mg/mL Physically compatible for 4 hr at 23°C 1845 C

Anidulafungin VIC 0.5 mg/mLa BA 5 mg/mL Physically compatible for 4 hr at 23°C 2617 C

Aztreonam SQ 40 mg/mLa BA 5 mg/mL Orange color forms in 4 hr 1758 I

Bivalirudin TMC 5 mg/mLa BA 5 mg/mL Physically compatible for 4 hr at 23°C 2373 C

Blinatumomab AMG 0.125 mcg/mLb BRN 2.5 mg/mL Persistent particulate formation when blinatum-
omab is added to metronidazole; not observed 
when order of mixing was reversed

3405, 3417 ?

Blinatumomab AMG 0.375 mcg/mLb BRN 2.5 mg/mL Flakes transiently appear when metronidazole 
is added to blinatumomab; not observed when 
order of mixing was reversed

3405, 3417 ?

Cangrelor tetrasodium TMC 1 mg/mLb 5 mg/mL Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.7 mg/mLb BA 5 mg/mL Physically compatible for 4 hr at room temperature 2758 C

Caspofungin acetate ME 0.5 mg/mLb BA 5 mg/mL Physically compatible over 60 min 2766 C

Ceftaroline fosamil FOR 2.22 mg/mLa b e BA 5 mg/mL Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime–avibactam 
sodium

ALL 20 mg/mLm n Physically compatible for up to 4 hr at room 
temperature

3004 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLj k BA 5 mg/mLj Physically compatible for 2 hr 3262 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa AB 5 mg/mL Physically compatible for 4 hr at 23°C 2074 C

Clarithromycin AB 4 mg/mLa PRK 5 mg/mL Visually compatible for 72 hr at both 30 and 17°C 2174 C

Cloxacillin sodium SMX 100 mg/mL HOS 5 mg/mL Physically compatible for up to 4 hr at room 
temperature

3245 C

Cyclophosphamide MJ 20 mg/mLa SE 5 mg/mL Physically compatible for 4 hr at 25°C 1194 C

Defibrotide sodium JAZ 8 mg/mLb BRN 5 mg/mL Visually compatible for 4 hr at room temperature 3149 C

Dexmedetomidine HCl AB 4 mcg/mLb BA 5 mg/mL Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 5 mg/mL SE 5 mg/mL Visually compatible 1807 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Dimenhydrinate 10 mg/mL 5 mg/mL Clear solution 2569 C

Docetaxel RPR 0.9 mg/mLa BA 5 mg/mL Physically compatible for 4 hr at 23°C 2224 C

Dopamine HCl AB 0.8 mg/mLa MG 5 mg/mL Visually compatible for 24 hr at room temperature 
in test tubes. No precipitate found on filter from 
Y-site delivery

2063 C

Doripenem JJ 5 mg/mLa b BA 5 mg/mL Physically compatible for 4 hr at 23°C 2743 C

Doxapram HCl RB 2 mg/mLa AB 5 mg/mL Visually compatible for 4 hr at 23°C 2470 C

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa AB 5 mg/mL Physically compatible for 4 hr at 23°C 2087 C

Enalaprilat MSD 0.05 mg/mLb SE 5 mg/mL Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Eravacycline dihydro-
chloride

TET 0.6 mg/mLb BA 5 mg/mLq Physically compatible for 2 hr at room tempera-
ture

3532 C

Esmolol HCl DCC 10 mg/mLa SE 5 mg/mL Physically compatible for 24 hr at 22°C 1169 C

Etoposide phosphate BR 5 mg/mLa AB 5 mg/mL Physically compatible for 4 hr at 23°C 2218 C

Fat emulsion, intrave-
nous

OTS 20%o PF 5 mg/mLp Fine particles increased after preparation and 
continued to increase over time

3452 I

Fenoldopam mesylate AB 80 mcg/mLb BA 5 mg/mL Physically compatible for 4 hr at 23°C 2467 C

Filgrastim AMG 30 mcg/mLa BA 5 mg/mL Particles form immediately. Filaments form in 1 hr 1687 I

Fluconazole RR 2 mg/mL AB 5 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Foscarnet sodium AST 24 mg/mL AB 5 mg/mL Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1335 C

Foscarnet sodium AST 24 mg/mL SE 5 mg/mL Physically compatible for 24 hr at 25°C under fluo-
rescent light

1393 C

Gemcitabine HCl LI 10 mg/mLb AB 5 mg/mL Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa BA 5 mg/mL Physically compatible for 4 hr at 23°C 2000 C

Heparin sodium TR 50 units/mL MG 5 mg/mL Visually compatible for 4 hr at 25°C 1793 C

Hetastarch in lactated 
electrolyte

AB 6% AB 5 mg/mL Physically compatible for 4 hr at 23°C 2339 C

Hydromorphone HCl WY 0.2 mg/mLa SE 5 mg/mL Physically compatible for 4 hr at 25°C 987 C

Hydroxyethyl starch 
130/0.4 in sodium chlo-
ride 0.9%

FRK 6% HOS 1a , 2.5a , 5 
mg/mL

Visually compatible for 24 hr at room temperature 2770 C

Labetalol HCl SC 1 mg/mLa SE 5 mg/mL Physically compatible for 24 hr at 18°C 1171 C

Linezolid PHU 2 mg/mL BA 5 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.33 mg/mLb BRN 5 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Magnesium sulfate IX 16.7, 33.3, 66.7, 
100 mg/mLa 

SE 5 mg/mL Physically compatible for at least 4 hr at 32°C 813 C

Melphalan HCl BW 0.1 mg/mLb AB 5 mg/mL Physically compatible for 3 hr at 22°C 1557 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Meperidine HCl WY 10 mg/mLa SE 5 mg/mL Physically compatible for 4 hr at 25°C 987 C

Meropenem 50 mg/mL HOS 5 mg/mL Physically compatible for 4 hr at room tempera-
ture

3538 C

Meropenem– 
vaborbactam

TMC 8 mg/mLb l BA 5 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Methylprednisolone 
sodium succinate

UP 5 mg/mLa MG 5 mg/mL Visually compatible for 24 hr at room temperature 
in test tubes. No precipitate found on filter from 
Y-site delivery

2063 C

Midazolam HCl RC 1 mg/mLa BA 5 mg/mL Visually compatible for 24 hr at 23°C 1847 C

Midazolam HCl RC 5 mg/mL BRN 5 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Milrinone lactate SS 0.2 mg/mLa AB 5 mg/mL Visually compatible for 4 hr at 25°C 2381 C

Morphine sulfate WI 1 mg/mLa SE 5 mg/mL Physically compatible for 4 hr at 25°C 987 C

Nicardipine HCl DCC 0.1 mg/mLa SE 5 mg/mL Visually compatible for 24 hr at room temperature 235 C

Oritavancin diphosphate TAR 0.8 and 1.2 mg/
mLa 

HOS 5 mg/mLh Visually compatible for 4 hr at 20 to 24°C 2928 C

Oritavancin diphosphate TAR 2 mg/mLa HOS 5 mg/mLh Fine particles form immediately 2928 I

Palonosetron HCl MGI 50 mcg/mL BA 5 mg/mL Physically compatible. No loss of either drug in 4 
hr at room temperature

2765 C

Pemetrexed disodium LI 20 mg/mLb BA 5 mg/mL Color darkening and brownish discoloration occur 
immediately

2564 I

Piperacillin sodium– 
tazobactam sodium

LEf 40 mg/mLa g BA 5 mg/mL Physically compatible for 4 hr at 22°C 1688 C

Plazomicin sulfate ACH 24 mg/mLj BA 5 mg/mLj Physically compatible for 1 hr at 20 to 25°C 3432 C

Quinupristin– 
dalfopristin

2 mg/mLa i 5 mg/mL Reported to be incompatible 3230 I

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

AB 5 mg/mL Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb MG 5 mg/mL Visually compatible for 4 hr at 22°C 1436 C

Tacrolimus FUJ 1 mg/mLb AB 5 mg/mL Visually compatible for 24 hr at 25°C 1630 C

Tedizolid phosphate CUB 0.8 mg/mLb BA 5 mg/mLb Physically compatible for 2 hr 3244 C

Teniposide BR 0.1 mg/mLa BA 5 mg/mL Physically compatible for 4 hr at 23°C 1725 C

Theophylline TR 4 mg/mL MG 5 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Thiotepa IMMc 1 mg/mLa BA 5 mg/mL Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226d AB 5 mg/mL Visually compatible for 4 hr at 23°C 2215 C

TPN #189d DB 5 mg/mL Visually compatible for 24 hr at 22°C 1767 C

TPN #203, #204d AB 5 mg/mL Visually compatible for 2 hr at 23°C 1974 C

TPN #212 to #215d SCS 5 mg/mL Physically compatible for 4 hr at 23°C 2109 C

Vasopressin APP 0.2 unit/mLb AB 5 mg/mL Physically compatible 2641 C

Vinorelbine tartrate BW 1 mg/mLb BA 5 mg/mL Physically compatible for 4 hr at 22°C 1558 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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a  Tested in dextrose 5%.

b  Tested in sodium chloride 0.9%.

c  Lyophilized formulation tested.

d  Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

e  Tested in Ringer’s injection, lactated.

f   Test performed using the formulation WITHOUT edetate disodium

g  Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

h  Tested undiluted.

i  Quinupristin and dalfopristin components combined.

j   Tested in both dextrose 5% and sodium chloride 0.9%.

k  Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

l  Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

m Ceftazidime component. Ceftazidime in a 4:1 fixed-ratio concentration with avibactam.

n  Tested in dextrose 5%, sodium chloride 0.9%, and Ringer’s injection, lactated.

o  Run at 25 mL/hr with dextrose 5% run at 83 mL/hr.

p  Run at 100 mL/hr.

q  Tested as the premixed infusion solution.

Selected Revisions July 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Mexiletine Hydrochloride
AHFS 24:04.04.08

Products
Mexiletine hydrochloride is available as a 25-mg/mL solution 
in 10-mL (250-mg) ampuls. The product also contains sodium 
chloride and water for injection.38 

Trade Name(s)
Mexitil

Administration
Mexiletine hydrochloride is administered intravenously. It 
should never be given as a bolus. A loading dose is given by intra-
venous injection at a rate of 1 mL (25 mg) per minute. This is 

followed by intravenous infusion of a 500-mg/500 mL (1-mg/
mL) dilution in a suitable infusion solution. The initial infu-
sion rate of the first 250 mL of the admixture is 4 mL/min over 
the first hour followed by infusion of the next 250 mL at 2 mL/
min over the next two hours. Maintenance is performed using a 
250-mg/500 mL (0.5-mg/mL) dilution administered at a rate of 
1 mL/min.38 

Stability
Mexiletine hydrochloride injection is a clear, colorless solution 
that should be stored below 25°C and protected from light. 
Dilutions for infusion are stable for up to eight hours.38 

DOI: 10.37573/9781585286850.267

Compatibility Information
Solution Compatibility

Mexiletine HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% Compatible for 8 hr 38 C

Sodium chloride 0.9%a Compatible for 8 hr 38 C

Sodium lactate 1⁄6 M Compatible for 8 hr 38 C

a Tested with and without potassium chloride 0.3 and 0.6% present.

Drugs in Syringe Compatibility

Mexiletine HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Heparin sodium 2500 units/1 mL BI 250 mg/10 mL Turbidity or precipitate forms within 5 min 1053 I

Selected Revisions October 1, 2012. © Copyright, October 2002. 
American Society of Health-System Pharmacists, Inc.
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Micafungin Sodium
AHFS 8:14.16

Products
Micafungin sodium is available in vials containing 50 and 100 mg of 
drug with lactose 200 mg and citric acid and/or sodium hydroxide 
added during manufacturing to adjust pH.2893 Reconstitute the 50- 
or 100-mg vials with 5 mL of sodium chloride 0.9% or dextrose 5%, 
resulting in solutions containing micafungin sodium 10 or 20 mg/mL, 
respectively.2893 Diluents containing a bacteriostatic agent should 
not be used for reconstitution.2893 To minimize foaming, gently swirl 
the vials to dissolve the contents.2893 Do not shake vigorously.2893 

pH
From 5 to 7.2893 

Trade Name(s)
Mycamine

Administration
Micafungin sodium is diluted in 100 mL of sodium chloride 0.9% 
or dextrose 5% and administered by intravenous infusion over 1 
hour.2893 Existing infusion lines should be flushed with sodium chlo-
ride 0.9% prior to starting the micafungin sodium infusion.2893 

Stability
Store intact vials at controlled room temperature.2893 When 
reconstituted as directed, the manufacturer indicates that mica-
fungin sodium is stable for up to 24 hours at room temperature 
in the original container.2893 However, the drug does not contain 
a preservative, and the manufacturer recommends discarding 
partially used vials.2893 Micafungin sodium diluted for infusion is 
stable for up to 24 hours at room temperature when protected 
from light.2893 

Light Effects
The manufacturer states that micafungin sodium dilutions should 
be protected from light but that covering tubing and drip cham-
bers is not necessary.2893 

Syringes
Micafungin sodium (Astellas) reconstituted with and further 
diluted in sodium chloride 0.9% to a concentration of 0.5 or 1 
mg/mL and stored in 3 different polypropylene syringes demon-
strated physical and chemical stability for 15 days stored at 
25°C with 60% relative humidity in the dark.3273 

DOI: 10.37573/9781585286850.268

Compatibility Information
Solution Compatibility

Micafungin sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% ASP 0.5, 1, 1.5 g Manufacturer-recommended solution 2893 C

Dextrose 5% BRN ASP 0.5 g Visually compatible for 6 hr at 22°C protected 
from light

2894 C

Sodium chloride 0.9% ASP 0.5, 1, 1.5 g Manufacturer-recommended solution 2893 C

Sodium chloride 0.9% BRN ASP 0.5 g Visually compatible for 6 hr at 22°C protected 
from light

2894 C

Additive Compatibility

Micafungin sodium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Levofloxacin HOS 2.5 g ASP 0.5 g NS Hazy precipitate forms immediately 2894 I
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Y-Site Injection Compatibility (1:1 Mixture)

Micafungin sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Albumin human ZLB 25% ASP 1.5 mg/mLb Immediate increase in measured haze 2683 I

Aminophylline AMR 2.5 mg/mLb ASP 1.5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Amiodarone HCl BA 4 mg/mLb ASP 1.5 mg/mLb Gross milky white precipitate forms 2683 I

Bumetanide BED 40 mcg/mLb ASP 1.5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Calcium chloride AB 40 mg/mLb ASP 1.5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Calcium gluconate AMR 40 mg/mLb ASP 1.5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Cangrelor tetrasodium TMC 1 mg/mLb 1.5 mg/mLb Physically compatible for 4 hr 3243 C

Carboplatin BA 5 mg/mLb ASP 1.5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Ceftolozane sulfate– 
tazobactam sodium

CUB 10 mg/mLd e ASP 2 mg/mLd Physically compatible for 2 hr 3262 C

Cisatracurium besylate AB 0.5 mg/mLb ASP 1.5 mg/mLb Gross precipitate forms immediately 2683 I

Cyclosporine BED 5 mg/mLb ASP 1.5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Diltiazem HCl BA 5 mg/mL ASP 1.5 mg/mLb Gross precipitate forms immediately 2683 I

Dobutamine HCl AB 4 mg/mLb ASP 1.5 mg/mLb Gross precipitate forms immediately 2683 I

Dopamine HCl AMR 3.2 mg/mLb ASP 1.5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Doripenem JJ 5 mg/mLa b ASP 1.5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Epinephrine HCl AB 50 mcg/mLb ASP 1.5 mg/mLb Microparticulates form in 4 hr 2683 I

Eptifibatide SC 0.75 mg/mL ASP 1.5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Eravacycline dihydrochloride TET 0.6 mg/mLb ASP 4 mg/mLb Measured turbidity increased immediately; 
pH increased by >2 units within 60 min

3532 I

Esmolol HCl BA 10 mg/mLb ASP 1.5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Etoposide SIC 0.4 mg/mLb ASP 1.5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Fat emulsion, intravenous OTS 20%g ASP 0.25 mg/mLa h No change in particle size ≥1.3 μm observed 
in 24 hr at 25°C in the dark

3452 C

Fenoldopam mesylate BA 80 mcg/mLb ASP 1.5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Furosemide AMR 3 mg/mLb ASP 1.5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Heparin sodium AB 100 units/mL ASP 1.5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Hydromorphone HCl BA 0.5 mg/mLb ASP 1.5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Insulin, regular NOV 1 unit/mLb ASP 1.5 mg/mLb Increase in haze and microparticulates form 
in 4 hr

2683 I

Isavuconazonium sulfate ASP 1.5 mg/mLd ASP 2 mg/mLd Immediate precipitation and increase in 
measured turbidity

3263 I

Labetalol HCl AB 2 mg/mLb ASP 1.5 mg/mLb White cloudiness forms immediately 2683 I

Lidocaine HCl AB 10 mg/mLb ASP 1.5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Lorazepam AB 0.5 mg/mLb ASP 1.5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Magnesium sulfate AMR 100 mg/mLb ASP 1.5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Meperidine HCl AB 10 mg/mLb ASP 1.5 mg/mLb Milky precipitate forms immediately 2683 I

Meropenem–vaborbactam TMC 8 mg/mLb f ASP 4 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Mesna APP 20 mg/mLb ASP 1.5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Midazolam HCl APP 2 mg/mLb ASP 1.5 mg/mLb Gross precipitate forms immediately 2683 I

Milrinone lactate BED 0.2 mg/mLb ASP 1.5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Morphine sulfate APP 15 mg/mL ASP 1.5 mg/mLb White precipitate forms immediately 2683 I

Mycophenolate mofetil HCl RC 6 mg/mLa ASP 1.5 mg/mLb White precipitate forms immediately 2683 I

Nesiritide SCI 6 mcg/mLa ASP 1.5 mg/mLb Microparticulates form immediately 2683 I

Nicardipine HCl ESP 1 mg/mLb ASP 1.5 mg/mLb Precipitate forms immediately 2683 I

Nitroglycerin AMR 0.4 mg/mLb ASP 1.5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Norepinephrine bitartrate BED 0.128 mg/mLb ASP 1.5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Octreotide acetate NVA 5 mcg/mLb ASP 1.5 mg/mLb Microparticulates form in 4 hr 2683 I

Ondansetron HCl GSK 1 mg/mLb ASP 1.5 mg/mLb White precipitate forms immediately 2683 I

Phenylephrine HCl BA 1 mg/mLb ASP 1.5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Phenytoin sodium HOS 50 mg/mL ASP 1.5 mg/mLb Measured haze increases within 1 hr 2683 I

Plazomicin sulfate ACH 24 mg/mLd ASP 4 mg/mLd Cloudy with gross sedimentation and imme-
diate increase in measured turbidity

3432 I

Posaconazole ME 18 mg/mL 0.2 mg/mLd Physically compatible 2911, 
2912 

C

Potassium chloride AB 0.1 mEq/mLb ASP 1.5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Potassium phosphates APP 0.5 mmol/mLb ASP 1.5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Rocuronium bromide OR 1 mg/mLb ASP 1.5 mg/mLb White precipitate forms immediately 2683 I

Sodium nitroprusside AB 2 mg/mLb ASP 1.5 mg/mLb Physically compatible for 4 hr at 23°C 
protected from light

2683 C

Sodium phosphates AMR 0.5 mmol/mLb ASP 1.5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Tacrolimus FUJ 20 mcg/mLb ASP 1.5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Tedizolid phosphate CUB 0.8 mg/mLb ASP 2 mg/mLb Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLa b ASP 5 mg/mLa b Visible haze forms 2830 I

Theophylline AB 4 mg/mL ASP 1.5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

TPN #268c ASP 1.5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Vasopressin AMR 1 unit/mL ASP 1.5 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Vecuronium bromide BED 1 mg/mL ASP 1.5 mg/mLb White precipitate forms immediately 2683 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

d Tested in both dextrose 5% and sodium chloride 0.9%.

e Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

f Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

g Run at 25 mL/hr with dextrose 5% run at 83 mL/hr.

h Run at 100 mL/hr.

Selected Revisions May 1, 2020. © Copyright, October 2008. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Midazolam Hydrochloride
AHFS 28:24.08

Products
Midazolam hydrochloride is available at concentrations equiv-
alent to midazolam 1 and 5 mg/mL in packages containing 1, 2, 
5, or 10 mL of solution.3206 3590 3591 3592 The drug also is available 
in a 100-mL pharmacy bulk package at a concentration equiv-
alent to midazolam 5 mg/mL.3250 Formulations generally also 
contain sodium chloride 0.8%.3206 3250 3590 3591 3592 Some formu-
lations contain disodium edetate 0.01%, with or without benzyl 
alcohol 1%.3206 3250 3590 Preservative-free formulations of midaz-
olam hydrochloride also are available.3591 3592 The pH of both the 
preservative-containing and preservative-free formulations of 
the injection is adjusted with hydrochloric acid and, if necessary, 
sodium hydroxide.3206 3250 3590 3591 3592 

Midazolam hydrochloride (Seizalam) also is available at a 
concentration equivalent to midazolam 5 mg/mL in multidose 
vials containing 10 mL labeled only for intramuscular adminis-
tration.3593 Each mL also contains sodium chloride 0.8%, diso-
dium edetate 0.01%, and benzyl alcohol 1%.3593 The pH of the 
injection is adjusted with hydrochloric acid and, if necessary, 
sodium hydroxide.3593 

pH
The pH of the injection (Hospira) is approximately 3;3590 3591 3592 
pH ranges including 3 also have been reported for other prod-
ucts.3206 3250 

The pH of the injection (Seizalam) labeled only for intramus-
cular administration is approximately 3.3593 

Midazolam (Roche) 0.625, 1.25, and 1.67 mg/mL in sodium 
chloride 0.9% had pH values of 3.6, 3.4, and 3.4, respectively.2161 

Osmolality
Midazolam (Roche) 0.625, 1.25, and 1.67 mg/mL in sodium 
chloride 0.9% had osmolalities of 274, 262, and 259 mOsm/kg, 
respectively.2161 

Trade Name(s)
Versed, Seizalam

Administration
Midazolam hydrochloride is administered intramuscularly by 
injection deep into a large muscle mass or intravenously by 
slow intermittent injection in incremental doses or by contin-
uous infusion.3590 3591 3592 Use of the 1-mg/mL concentration or 
dilution of the 1- or 5-mg/mL concentration is recommended 
to facilitate slower injection.3590 3591 3592 While the 5-mg/mL 
concentration is recommended for dilution for continuous 
intravenous infusion, both the 1- and 5-mg/mL concentrations 
may be diluted with sodium chloride 0.9% or dextrose 5%.3590 
3591 3592 

Administration of midazolam hydrochloride by rapid intra-
venous injection should be avoided, especially in neonatal and 
non-neonatal pediatric populations.3590 3591 3592 

Intra-arterial injection and extravasation should be 
avoided.3590 3591 3592 

Midazolam hydrochloride (Seizalam) is labeled only for intra-
muscular administration, specifically into the mid-outer thigh 
(i.e., vastus lateralis muscle).3593 

Stability
Intact vials and cartridges should be stored at controlled room 
temperature.3590 3591 3592 3593 

pH Effects
Midazolam hydrochloride is highly water soluble at pH 4 or less; 
at higher pH values, increased lipid solubility occurs.1145 The rate of 
photodecomposition increases with increasing pH from 1.3 to 6.4.1944 

Light Effects
Exposure of the commercially available injection (Roche) to 
sunlight for 4 months resulted in the yellowing of the solution 
in 1 month and a midazolam loss of about 8% in 4 months.1944 

Syringes
In 2015, reports of decreased potency of certain drugs (e.g., midaz-
olam hydrochloride) stored in Becton Dickinson syringes for 
extended periods (i.e., exceeding 24 hours) were confirmed by the 
manufacturer of these syringes; the cause of this change was later 
identified to be the inclusion of an alternate rubber stopper in the 
plunger of certain product lots of syringes.3029 3036 3037 3039 3041 3042 
Decreased potency was not observed when the syringes were filled 
and used promptly.3037 Use of the alternate stopper was later discon-
tinued and use of the primary stopper in such syringes was resumed; 
however, Becton Dickinson states that its general-use syringes are 
cleared by FDA for immediate use in fluid aspiration and injection 
and that such syringes, regardless of the stopper material, have not 
been cleared by FDA for use as a closed-container system.3391 

Midazolam hydrochloride (Roche) prepared at a midazolam 
concentration of 2 mg/mL in sodium chloride 0.9% was pack-
aged as 3 mL in 10-mL polypropylene infusion pump syringes 
(Pharmacia Deltec). Little or no loss occurred during 10 days of 
storage at 5 and 30°C.1967 

Midazolam hydrochloride (Roche) prepared at a midazolam 
concentration of 3 mg/mL in sodium chloride 0.9% exhibited no 
visual changes and had losses of 6.5% at 20°C and 8.7% at 32°C 
in polypropylene syringes (Terumo) and of 8.9% at 32°C in glass 
vials after 13 days.1595 

The stability of midazolam (salt form unspecified) 1 mg/
mL repackaged in polypropylene syringes was evaluated. Little 
change in concentration was found after 4 weeks of storage at 
room temperature not exposed to direct light.2164 

Midazolam hydrochloride (Roche) at a midazolam concentra-
tion of 5 mg/mL was packaged as 10 mL in 12-mL polypropylene 
syringes (Sherwood). No loss occurred in 36 days stored at 25°C 
protected from light.2088 

DOI: 10.37573/9781585286850.269
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Compatibility Information
Solution Compatibility

Midazolam HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium 
chloride 0.9%

GRI RC 0.1 and 0.5 g 8 to 10% loss in 24 hr at ambient temperature 1868 C

Dextrose 5% in sodium 
chloride 0.9%

GRI RC 1 g 4% loss in 24 hr at ambient temperature. 10% calculated loss in 54 hr 1868 C

Dextrose 5% MGb RC 0.5 g Visually compatible. No loss in 30 days at 23°C in the dark or at 4°C 1717 C

Dextrose 5% c RC 30 mg No loss in 72 hr at 20°C 1798 C

Dextrose 5% AB RC 0.1 and 0.5 g Visually compatible. No loss in 3 hr at 24°C 1852 C

Dextrose 5% GRI RC 0.1, 0.5, 1 g 3 to 5% loss in 24 hr at ambient temperature. 10% calculated loss in 63 
to 112 hr

1868 C

Dextrose 5% BAa i RC 0.1 and 0.5 g 13% loss in 24 hr at ambient temperature. 10% calculated loss in 20 hr 1868 I

Dextrose 5% BAa i RC 1 g 7% loss in 24 hr at ambient temperature. 10% calculated loss in 35 hr 1868 C

Dextrose 5% BAg RC 500 mg Visually compatible. No loss in 36 days at 4, 25, and 40°C protected from 
light

2088 C

Dextrose 5% BAa, 
BRNg h 

RC 35 mg Visually compatible. 4 to 6% loss in 24 hr at 4 and 22°C 2289 C

Dextrose 5% g RC 100 and  
500 mg

Visually compatible for 4 hr 355 C

Dextrose 5% BAa HOS 1 g Little to no loss in 27 days at 20 to 25°C in fluorescent light or amber 
bags and at 3 to 4°C

3274 C

Dextrose 5% b HOS 1 g Little to no loss in 27 days at 20 to 25°C in fluorescent light or amber 
bags and at 3 to 4°C

3274 C

Dextrose 5% HOS 500 mg Compatible for 24 hr 3590, 
3591 

C

Ringer’s injection, 
lactated

GRI RC 0.1 g 10% calculated loss in 2 hr at ambient temperature 1868 I

Ringer’s injection, 
lactated

GRI RC 0.5 g 10% calculated loss in 6 hr at ambient temperature 1868 I

Ringer’s injection, 
lactated

GRI RC 1 g 10% calculated loss in 10 hr at ambient temperature 1868 I

Ringer’s injection, 
lactated

g RC 100 and  
500 mg

Visually compatible for 4 hr 355 C

Ringer’s injection, 
lactated

HOS 500 mg Compatible for 4 hr 3590, 
3591 

C

Sodium chloride 0.9% d RC 40 mg Physically compatible. No loss in 24 hr at 21°C in the dark 1392 C

Sodium chloride 0.9% MGb RC 0.5 g Visually compatible. No loss in 30 days at 23°C in the dark or at 4°C 1717 C

Sodium chloride 0.9% c RC 30 mg No loss in 72 hr at 20°C 1798 C

Sodium chloride 0.9% BAa RC 1 ge Visually compatible. 5% or less loss in 10 days at 23°C both in light and 
dark

1859 C

Sodium chloride 0.9% BAa RC 1 g Visually compatible. 4 to 6% loss in 49 days at 4 and 20°C in light and at 
20°C in dark

1863 C

Sodium chloride 0.9% GRI RC 0.1, 0.5, 1 g 8 to 10% loss in 24 hr at ambient temperature 1868 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% BAg RC 500 mg Visually compatible. No loss in 36 days at 4, 25, and 40°C protected from 
light

2088 C

Sodium chloride 0.9% BAa , 
BRNg h 

RC 35 mg Visually compatible. 4 to 6% loss in 24 hr at 4 and 22°C 2289 C

Sodium chloride 0.9% g RC 100 and  
500 mg

Visually compatible for 4 hr 355 C

Sodium chloride 0.9% BA RC 300, 600, 900 
mg

Visually compatible. No loss in 48 hr at room temperature 2531 C

Sodium chloride 0.9% BAk MYL 1 g Physically compatible with less than 3% loss in 1 year at 2 to 8°C and −25 
to −15°C

3589 C

Sodium chloride 0.9% BAk MYL 1 g Physically compatible with less than 10% loss in 90 days at 23 to 27°C 
and 55 to 65% relative humidity

3589 C

Sodium chloride 0.9% BAj MYL 1 g Physically compatible with less than 4% loss in 1 year at 2 to 8°C and −25 
to −15°C

3589 C

Sodium chloride 0.9% BAj MYL 1 g Physically compatible with less than 10% loss in 180 days at 23 to 27°C 
and 55 to 65% relative humidity

3589 C

Sodium chloride 0.9% HOS 500 mg Compatible for 24 hr 3590, 
3591 

C

TPN #174 to #176f RC 600 mg to 1 g Precipitates immediately 1624 I

TPN #174 to #176f RC 100 and 500 
mg

Visually compatible with no midazolam loss and less than 10% loss of 
any amino acid in 5 hr at 22°C

1624 C

a Tested in PVC containers.

b Tested in polyolefin containers.

c Tested in both glass and PVC containers.

d Tested in PVC, glass, and polyethylene-lined laminated containers.

e Also contained benzyl alcohol 1%.

f Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

g Tested in glass containers.

h Tested in polyethylene containers.

i Tested with potassium chloride 0.15%.

j Tested in cyclic olefin copolymer (COC) containers.

k Tested in polypropylene syringes.

Additive Compatibility

Midazolam HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Aminophylline 720 mg RC 50 mg NS Visually compatible for 4 hr 355 C

Aminophylline 720 mg RC 250 mg NS Transient precipitate that dissipates 355 ?

Aminophylline 720 mg RC 400 mg NS Precipitate forms immediately 355 I

Amoxicillin sodium BE 10 g RC 50 and  
250 mg

NS Transient precipitate 355 ?

Amoxicillin sodium BE 10 g RC 400 mg NS Precipitate forms immediately 355 I

Cefuroxime sodium GL 7.5 g RC 50, 250,  
400 mg

NS Visually compatible for 4 hr 355 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Ciprofloxacin BAY 2 g RC 200 mg D5W Visually compatible. No ciprofloxacin loss 
in 24 hr at 22°C in light. Midazolam not 
tested

2413 C

Eptifibatide ME 750 mg 1 g Physically compatible and chemically 
stable for up to 24 hr at 25°C

3049 C

Furosemide 80 mg RC 50 and  
250 mg

NS Visually compatible for 4 hr 355 C

Gentamicin sulfate EX 800 mg RC 50, 250,  
400 mg

NS Visually compatible for 4 hr 355 C

Hydromorphone HCl KN 0.5 to 45 g RC 0.1 to 4.5 g D5W, NS Visually compatible for 24 hr at room 
temperature

2086 C

Hydromorphone HCl KN 2 and 20 g RC 100 and  
500 mg

D5W, NS Visually compatible. Under 7% hydromor-
phone and midazolam loss in 23 days at 4 
and 23°C

2086 C

Metronidazole 5 g RC 50, 250,  
400 mg

NS Visually compatible for 4 hr 355 C

Oxycodone HCl NAP 830 mg RC 830 mg NS, W Visually compatible. Under 4% concentra-
tion change in 24 hr at 25°C

2600 C

Ranitidine HCl GL 400 mg RC 50 and  
250 mg

NS Visually compatible for 4 hr 355 C

Sodium bicarbonate b 5% RC 100 mg Transient precipitation upon mixing 355 ?

Sodium bicarbonate b 5% RC 500 mg Precipitation upon mixing 355 I

Tramadol HCl AND 11.18 g RC 500 mg NSa Visually compatible for 7 days at 25°C 
protected from light

2701 C

Tramadol HCl AND 33.3 g RC 1.5 g NSa Visually compatible for 7 days at 25°C 
protected from light

2701 C

a Tested in elastomeric pump reservoirs (Baxter).

b Tested in glass containers.

Drugs in Syringe Compatibility

Midazolam HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Alfentanil HCl JN 0.5 mg/mL RC 0.2 mg/mLa Visually compatible. 8% midazolam and 2% alfen-
tanil loss in 3 weeks at 20°C in light. No alfent-
anil loss and 7% midazolam loss in 4 weeks at 6°C 
in dark

2133 C

Atracurium besylate BW 10 mg/mL 5 mg/mL Physically compatible and atracurium stable for 24 
hr at 5 and 30°C

1694 C

Atropine sulfate IX 0.4 mg/1 mL RC 5 mg/1 mL Physically compatible for 4 hr at 25°C 1145 C

Buprenorphine HCl NE 0.3 mg/1 mL RC 5 mg/1 mL Physically compatible for 4 hr at 25°C 1145 C

Butorphanol tartrate BR 2 mg/1 mL RC 5 mg/1 mL Physically compatible for 4 hr at 25°C 1145 C

Chlorpromazine HCl SKF 50 mg/2 mL RC 5 mg/1 mL Physically compatible for 4 hr at 25°C 1145 C

Dexamethasone sodium 
phosphate

DB 2 mg/8 mL RC 2.5 mg/8 mL Diluted in NS. Visually clear. No dexamethasone 
loss in 48 hr. Midazolam losses over 10% beyond 
24 hr at room temperature

2531 C

Additive Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Dexamethasone sodium 
phosphate

DB 2 mg/8 mL RC 5 mg/8 mL Diluted in NS. Visually clear. No dexamethasone 
loss in 48 hr. Midazolam losses were 7% in 48 hr at 
room temperature

2531 C

Dexamethasone sodium 
phosphate

DB 4 mg/8 mL RC 5 mg/8 mL Diluted in NS. Cloudiness forms immediately 2531 I

Dexamethasone sodium 
phosphate

DB 4 mg/8 mL RC 7.5 mg/8 mL Diluted in NS. Cloudiness forms immediately 2531 I

Dexamethasone sodium 
phosphate

DB 2 mg/8 mL RC 7.5 mg/8 mL Diluted in NS. Crystals form in some samples 
within 24 hr

2531 I

Diamorphine HCl EV 10 mg RC 10b and 75c mg Visually compatible. 10% diamorphine and no 
midazolam loss in 15.9 days at 22°C

1792 C

Diamorphine HCl EV 500 mg RC 10b and 75c mg Visually compatible. 10% diamorphine and no 
midazolam loss in 22.2 days at 22°C

1792 C

Dimenhydrinate SE 50 mg/1 mL RC 5 mg/1 mL White precipitate forms immediately 1145 I

Diphenhydramine HCl ES 50 mg/1 mL RC 5 mg/1 mL Physically compatible for 4 hr at 25°C 1145 C

Droperidol JN 2.5 mg/1 mL RC 5 mg/1 mL Physically compatible for 4 hr at 25°C 1145 C

Fentanyl citrate ES 0.1 mg/2 mL RC 5 mg/1 mL Physically compatible for 4 hr at 25°C 1145 C

Fentanyl citrate DB 12.5 mcg/mLa RC 0.625 and 0.938 
mg/mLa 

Visually compatible. Little fentanyl loss. 7 and 9% 
midazolam loss in 7 days at 5 and 22°C, respec-
tively

2202 C

Fentanyl citrate DB 37.5 mcg/mLa RC 0.625 mg/mLa Visually compatible. No fentanyl loss. 5 and 8% 
midazolam loss in 7 days at 5 and 22°C, respec-
tively

2202 C

Fentanyl citrate DB 37.5 mcg/mLa RC 0.938 mg/mLa Visually compatible. Little fentanyl loss. 7 and 9% 
midazolam loss in 7 days at 5 and 22°C, respec-
tively

2202 C

Fentanyl citrate DB 33.3 mcg/mLa RC 0.278 and 0.833 
mg/mLa 

Visually compatible. No fentanyl loss. 5 and 7% 
midazolam loss in 7 days at 5 and 22°C, respec-
tively

2202 C

Fentanyl citrate with 
metoclopramide HCl

DB  
AST

1 mg/20 mL  
20 mg/4 mL

RC 15 mg/3 mL Visually compatible with 7% or less loss of each 
drug in 10 days at 32°C

2268 C

Glycopyrrolate RB 0.2 mg/1 mL RC 5 mg/1 mL Physically compatible for 4 hr at 25°C 1145 C

Heparin sodium 2500 units/1 mL RC 15 mg/3 mL Turbidity or precipitate forms within 5 min 1053 I

Hydromorphone HCl WB 2 mg/0.5 mL RC 5 mg/1 mL Physically compatible for 4 hr at 25°C 1145 C

Hydroxyzine HCl ES 100 mg/2 mL RC 5 mg/1 mL Physically compatible for 4 hr at 25°C 1145 C

Meperidine HCl WB 100 mg/1 mL RC 5 mg/1 mL Physically compatible for 4 hr at 25°C 1145 C

Metoclopramide HCl RB 10 mg/2 mL RC 5 mg/1 mL Physically compatible for 4 hr at 25°C 1145 C

Metoclopramide HCl with  
fentanyl citrate

AST  
DB

20 mg/4 mL  
1 mg/20 mL

RC 15 mg/3 mL Visually compatible with 7% or less loss of each 
drug in 10 days at 32°C

2268 C

Morphine sulfate WB 10 mg/1 mL RC 5 mg/1 mL Physically compatible for 4 hr at 25°C 1145 C

Morphine sulfate 5 and 10 mg/1 
mLd 

RC 5 mg/1 mL Visually compatible. 9% or less morphine and 8% 
or less midazolam loss in 14 days at 22°C in dark. 
Microprecipitate may form, requiring filtration

1901 C

Morphine sulfate 5 and 10 mg/1 
mLe 

RC 5 mg/1 mL Visually compatible. 8% or less morphine and 3% 
or less midazolam loss in 14 days at 22°C protected 
from light. Microprecipitate may form, requiring 
filtration

1901 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Nalbuphine HCl DU 10 mg/1 mL RC 5 mg/1 mL Physically compatible for 4 hr at 25°C 1145 C

Ondansetron HCl GW 1.33 mg/mLa RC 1.66 mg/mLa Physically compatible. Under 4% ondansetron and 
under 7% midazolam losses in 24 hr at 4 or 23°C

2199 C

Oxycodone HCl NAP 200 mg/20 mL RC 100 mg/20 mL Visually compatible. Under 4% concentration 
change in 24 hr at 25°C

2600 C

Pantoprazole sodium f 4 mg/1 mL 5 mg/1 mL Precipitates immediately 2574 I

Pentobarbital sodium WY 100 mg/2 mL RC 5 mg/1 mL White precipitate forms immediately 1145 I

Prochlorperazine 
edisylate

SKF 10 mg/2 mL RC 5 mg/1 mL White precipitate forms immediately 1145 I

Promethazine HCl WY 25 mg/1 mL RC 5 mg/1 mL Physically compatible for 4 hr at 25°C 1145 C

Ranitidine HCl GL 50 mg/2 mL RC 5 mg/1 mL White precipitate forms immediately 1145 I

Scopolamine HBr BW 0.43 mg/0.5 mL RC 5 mg/1 mL Physically compatible for 4 hr at 25°C 1145 C

Trimethobenzamide HCl BE 200 mg/2 mL RC 5 mg/1 mL Physically compatible for 4 hr at 25°C 1145 C

a Diluted with sodium chloride 0.9%.

b Diluted with sterile water to 15 mL.

c Diamorphine hydrochloride constituted with midazolam injection.

d Morphine sulfate powder dissolved in dextrose 5%.

e Morphine sulfate powder dissolved in water and sodium chloride 0.9%.

f Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Midazolam HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Abciximab LI 36 mcg/mLa BED 2 mg/mL Visually compatible for 12 hr at 23°C 2374 C

Acetaminophen CAD 10 mg/mL ABX, 
BED

5 mg/mL Physically compatible with less than 10% acetaminophen 
loss over 4 hr at room temperature

2841, 
2844 

C

Acetaminophen CAD 10 mg/mL HOS 5 mg/mL Physically compatible for 4 hr at 23°C 2901, 
2902 

C

Albumin human 200 mg/mL RC 5 mg/mL White precipitate forms immediately 1855 I

Amikacin sulfate BMS 5 mg/mL RC 5 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Amiodarone HCl WY 4.8 mg/mLa RC 1 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Amiodarone HCl WY 6 mg/mLa RC 1 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Amoxicillin sodium SKB 50 mg/mL RC 5 mg/mL White precipitate forms immediately 1855 I

Amoxicillin sodium–
clavulanate potassium

SKB 20 mg/mLk RC 5 mg/mL White precipitate forms immediately 1855 I

Ampicillin sodium WY 20 mg/mLb RC 1 mg/mLa Haze forms immediately 1847 I

Anidulafungin VIC 0.5 mg/mLa BA 1 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Argatroban GSK 1 mg/mLb AB 2 mg/mL Visually compatible for 24 hr at 23°C 2391 C

Atracurium besylate BW 0.5 mg/mLa RC 0.05 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Atracurium besylate GW 1 and 5 mg/mLa RC 0.1 mg/mLa Visually compatible with no loss of either drug in 3 hr at 
25°C

2112 C

Atracurium besylate GW 5 mg/mLa RC 0.5 mg/mLa Visually compatible with no loss of either drug in 3 hr at 25°C 2112 C

Atracurium besylate GW 1 mg/mLa RC 0.5 mg/mLa Visually compatible with no loss of midazolam and 4% loss 
of atracurium in 3 hr at 25°C

2112 C

Bivalirudin TMC 5 mg/mLa BA 1 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Bivalirudin TMC 5 mg/mLa b AB 2 mg/mL Visually compatible for 6 hr at 23°C 2680 C

Bumetanide LEO 0.5 mg/mL RC 5 mg/mL White precipitate forms immediately 1855 I

Butorphanol tartrate BR f RC f Crystalline midazolam precipitate forms 2144 I

Calcium gluconate FUJ 100 mg/mL RC 1 mg/mLa Visually compatible for 24 hr at 23°C 1847 C

Cangrelor tetrasodium TMC 1 mg/mLb 1 mg/mLb Physically compatible for 4 hr 3243 C

Cangrelor tetrasodium TMC 1 mg/mLb 5 mg/mL Cloudy white precipitate with particulates appears imme-
diately

3243 I

Caspofungin acetate ME 0.7 mg/mLb APP 2 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Cefazolin sodium MAR 20 mg/mLa RC 1 mg/mLa Visually compatible for 24 hr at 23°C 1847 C

Cefepime HCl BMS 120 mg/mLc 5 mg/mL Over 10% cefepime loss occurs in 1 hr 2513 I

Cefotaxime sodium HO 20 mg/mLa RC 1 mg/mLa Visually compatible for 24 hr at 23°C 1847 C

Cefotaxime sodium RS 10 mg/mL RC 5 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Ceftaroline fosamil FOR 2.22 mg/mLa b d BV 2 mg/mLa b d Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime LI 20 mg/mLa RC 1 mg/mLa Haze forms in 1 hr 1847 I

Ceftazidime SKB 125 mg/mL 5 mg/mL Precipitates immediately 2434 I

Ceftazidime GSK 120 mg/mLc 5 mg/mL Precipitates 2513 I

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLn o APP 1 mg/mLn Physically compatible for 2 hr 3262 C

Cefuroxime sodium LI 15 mg/mLa RC 1 mg/mLa Particles form in 8 hr 1847 I

Ciprofloxacin BAY 2 mg/mL RC 5 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa RC 1 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Clindamycin phosphate UP 9 mg/mLa RC 1 mg/mLa Visually compatible for 24 hr at 23°C 1847 C

Clonidine HCl BI 0.015 mg/mL RC 5 mg/mL Orange color in 24 hr at 22°C 1855 I

Clonidine HCl BI 18 mcg/mLb ALP 1 mg/mL Visually compatible 2642 C

Cloxacillin sodium SMX 100 mg/mL PPC 5 mg/mL Precipitates immediately 3245 I

Defibrotide sodium JAZ 8 mg/mLb PAN 5 mg/mL A fine and transient suspension forms within 2.5 hr only 
when midazolam HCl added to defibrotide; not observed 
when order of mixing was reversed

3149 ?

Dexamethasone sodium 
phosphate

ES 4 mg/mL RC 1 mg/mLa Immediate haze. Precipitate in 8 hr 1847 I

Dexamethasone sodium 
phosphate

4 mg/mL RC 5 mg/mL White precipitate forms immediately 1855 I

Dexmedetomidine HCl HOS 4 mcg/mLb Stated to be compatible 3181 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Digoxin BW 0.1 mg/mL RC 1 mg/mLa Visually compatible for 24 hr at 23°C 1847 C

Diltiazem HCl MMD 1 mg/mLa RC 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Dobutamine HCl GNS 2 mg/mLa RC 1 mg/mLa Particles form in 8 hr 1847 I

Dobutamine HCl LI 4 mg/mLa RC 1 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Dobutamine HCl LI 4 mg/mLa RC 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Dopamine HCl AB 1.6 mg/mLa RC 1 mg/mLa Visually compatible for 24 hr at 23°C 1847 C

Dopamine HCl DU 3.2 mg/mLa RC 1 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Dopamine HCl AB 3.2 mg/mLa RC 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Doripenem JJ 5 mg/mLa b BED 2 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Epinephrine HCl AB 0.02 mg/mLa RC 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Eravacycline dihydro-
chloride

TET 0.6 mg/mLb HOS 1 mg/mLb Physically compatible for 2 hr at room temperature 3532 C

Erythromycin lactobi-
onate

AB 5 mg/mL RC 5 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Esmolol HCl DU 40 mg/mLa RC 1 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Etomidate AB 2 mg/mL RC 5 mg/mL Visually compatible for 7 days at 25°C 1801 C

Famotidine MSD 0.2 mg/mLa RC 0.15 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Famotidine ME 2 mg/mLb 1.5 mg/mLa Visually compatible for 4 hr at 22°C 1936 C

Fenoldopam mesylate AB 80 mcg/mLb APP 1 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate ES 0.05 mg/mL RC 1 mg/mLa Visually compatible for 24 hr at 23°C 1847 C

Fentanyl citrate JN 0.02 mg/mLa RC 0.1 and 0.5 
mg/mLa 

Visually compatible. No midazolam and 4% fentanyl loss in 
3 hr at 24°C

1852 C

Fentanyl citrate JN 0.04 mg/mLa RC 0.1 and 0.5 
mg/mLa 

Visually compatible with no loss of either drug in 3 hr at 
24°C

1852 C

Fentanyl citrate 0.05 mg/mL RC 5 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Fentanyl citrate ES 0.05 mg/mL RC 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Fentanyl citrate JN 0.025 mg/mLa RC 0.2 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Floxacillin sodium SKB 50 mg/mL RC 5 mg/mL White precipitate forms immediately 1855 I

Fluconazole RR 2 mg/mL RC 5 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Fluconazole PF 2 mg/mL RC 5 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Foscarnet sodium AST 24 mg/mL RC 5 mg/mL Gas production 1335 I

Fosphenytoin sodium PD 1 mg PE/mLb g RC 2 mg/mLb Midazolam base precipitates immediately 2223 I

Furosemide AST 10 mg/mL RC 1 mg/mLa Immediate haze. Precipitate in 2 hr 1847 I

Furosemide CNF 10 mg/mL RC 5 mg/mL White precipitate forms immediately 1855 I

Furosemide AMR 10 mg/mL RC 2 mg/mLa Precipitate forms immediately 2062 I

Gentamicin sulfate ES 10 mg/mL RC 1 mg/mLa Visually compatible for 24 hr at 23°C 1847 C

Gentamicin sulfate CNF 3 mg/mL RC 5 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Haloperidol lactate JN 0.5 and 5 mg/mL RC 5 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Heparin sodium 417 units/mL RC 5 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)



1100 MidazolaM HydrocHloride aSHP iNJecTaBle drUG iNForMaTioN

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Heparin sodium ES 100 units/mLa RC 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Heparin sodium 50 units/mLb RCh 15 mg/3 mL Clear solution 1053 C

Hetastarch in lactated 
electrolyte

AB 6% RC 1 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydrocortisone sodium 
succinate

UP 50 mg/mL RC 5 mg/mL White precipitate forms immediately 1855 I

Hydromorphone HCl KN 1 mg/mL RC 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Hydromorphone HCl AST 0.5 mg/mLa RC 0.2 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Hydroxyethyl starch 
130/0.4 in sodium chlo-
ride 0.9%

FRK 6% SZ 1, 1.5, 2 mg/
mLa 

Visually compatible for 24 hr at room temperature 2770 C

Ibuprofen lysinate OVA 10 mg/mL HOS 1 mg/mLn Measured turbidity increased immediately and solution 
became milky white and opaque

3541 I

Ibuprofen lysinate OVA 10 mg/mL HOS 5 mg/mL Measured turbidity increased immediately and solution 
became milky white and opaque

3541 I

Imipenem–cilastatin 
sodium

MSD 5 mg/mLm RC 5 mg/mL Haze forms in 24 hr 1855 I

Insulin, regular LI 1 unit/mLa RC 1 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Isavuconazonium sulfate ASP 1.5 mg/mLn APP 1 mg/mLn Physically compatible for 2 hr 3263 C

Labetalol HCl GL 5 mg/mL RC 1 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Labetalol HCl AH 2 mg/mLa RC 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Letermovir ME Physically incompatible 3398 I

Linezolid PHU 2 mg/mL RC 2 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.5 mg/mLa RC 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Meropenem 50 mg/mL SZr 1 mg/mL Precipitates immediately 3538 I

Meropenem–vabor-
bactam

TMC 8 mg/mLb p HOS 1 mg/mLb Measured turbidity increases immediately. pH increased by 
>4 units within 3 hr

3380 I

Methadone HCl LI 1 mg/mLa RC 0.2 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Methotrexate sodium 30 mg/mL RC 5 mg/mL Yellow precipitate forms immediately 1788 I

Methylprednisolone 
sodium succinate

UP 40 mg/mL RC 1 mg/mLa Visually compatible for 24 hr at 23°C 1847 C

Metronidazole BA 5 mg/mL RC 1 mg/mLa Visually compatible for 24 hr at 23°C 1847 C

Metronidazole BRN 5 mg/mL RC 5 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Micafungin sodium ASP 1.5 mg/mLb APP 2 mg/mLb Gross precipitate forms immediately 2683 I

Milrinone lactate SW 0.2 mg/mLa RC 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Milrinone lactate SW 0.4 mg/mLa RC 1 mg/mL Visually compatible. Little loss of either drug in 4 hr at 23°C 2214 C

Morphine sulfate AST 1 mg/mLa RC 0.2 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Morphine sulfate ES 0.25 mg/mLa RC 0.1 and 0.5 
mg/mLa 

Visually compatible with no loss of either drug in 3 hr at 
24°C

1789 C

Morphine sulfate ES 1 mg/mLa RC 0.1 and 0.5 
mg/mLa 

Visually compatible with no loss of either drug in 3 hr at 
24°C

1789 C

Morphine sulfate SX 1 mg/mLa RC 1 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Morphine sulfate SCN 2 mg/mLa RC 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Nafcillin sodium WY 20 mg/mLa RC 1 mg/mLa Immediate haze. Particles in 4 hr 1847 I

Nicardipine HCl WY 1 mg/mLa RC 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Nitroglycerin SO 0.2 mg/mLa RC 1 mg/mLa Visually compatible for 24 hr at 23°C 1847 C

Nitroglycerin OM 0.2 mg/mLa RC 1 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Nitroglycerin AB 0.4 mg/mLa RC 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Norepinephrine bitar-
trate

STR 0.064 mg/mLa RC 1 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Norepinephrine bitar-
trate

AB 0.128 mg/mLa RC 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Omeprazole sodium AST 4 mg/mL RC 5 mg/mL Brown color then precipitate 1855 I

Oritavancin diphosphate TAR 0.8, 1.2, and 2 
mg/mLa 

BA 1 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Palonosetron HCl MGI 50 mcg/mL BA 2 mg/mLa Physically compatible. No loss of either drug in 4 hr 2608 C

Pancuronium bromide ES 0.05 mg/mLa RC 0.05 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Pantoprazole sodium ALTj 0.16 to 0.8 mg/
mLb 

SX 1 to 2 mg/
mLa 

Discoloration and reddish-brown precipitate form 2603 I

Pantoprazole sodium ALTj 8 mg/mL RC 0.1 mg/mL Yellow color forms immediately 2727 I

Pantoprazole sodium WYq , 
AURq 

Stated to be incompatible 2850, 
3358 

I

Pantoprazole sodium WWj Stated to be incompatible 3357 I

Plazomicin sulfate ACH 24 mg/mLn HOS 1 mg/mLn Physically compatible for 1 hr at 20 to 25°C 3432 C

Posaconazole ME 18 mg/mL 1 mg/mLn Physically compatible 2912 C

Potassium chloride BRN 1 mEq/mL RC 5 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Propofol STU 2 mg/mL RC 5 mg/mL Oil droplets form within 7 days at 25°C. No visible change 
in 24 hr

1801 ?

Propofol ZENq 10 mg/mL RC 2 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Ranitidine HCl GL 0.5 mg/mL RC 5 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Ranitidine HCl GL 1 mg/mLa RC 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

RC 1 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sodium bicarbonate 1.4% RC 5 mg/mL White precipitate forms immediately 1788 I

Sodium bicarbonate IMS 1 mEq/mL RC 1 mg/mLa Immediate haze. Precipitate in 2 hr 1847 I

Sodium nitroprusside ES 0.2 mg/mLa RC 1 mg/mLa Visually compatible for 24 hr at 23°C 1847 C

Sodium nitroprusside RC 0.2 mg/mLa RC 1 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Sodium nitroprusside RC 1.2 and 3 mg/mLa RC 1.2 and 2.4 
mg/mLi 

Visually compatible for 48 hr at 24°C protected from light 2357 C

Sodium nitroprusside RC 0.3, 1.2, 3 mg/
mLa 

RC 5 mg/mLi Visually compatible for 48 hr at 24°C protected from light 2357 C

Tedizolid phosphate CUB 0.8 mg/mLb APP 1 mg/mLb Physically compatible for 2 hr 3244 C

Theophylline BA 1.6 mg/mLa RC 1 mg/mLa Visually compatible for 24 hr at 23°C 1847 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Tirofiban HCl ME 50 mcg/mLa b RC 5 and 0.05a b 
mg/mL

Physically compatible. No loss of either drug in 4 hr at 23°C 2356 C

TNA #218 to #226e RC 2 mg/mLa Damage to emulsion occurs immediately with free oil 
formation possible

2215 I

Tobramycin sulfate LI 10 mg/mL RC 1 mg/mLa Visually compatible for 24 hr at 23°C 1847 C

TPN #189e RC 5 mg/mL White haze and precipitate form immediately. Crystals form 
in 24 hr

1767 I

TPN #212 to #215e RC 2 mg/mLa White cloudiness forms rapidly 2109 I

Trimethoprim–sulfame-
thoxazole

RC 0.8 mg/mLl RC 5 mg/mL White precipitate forms immediately 1855 I

Vancomycin HCl LI 5 mg/mLa RC 1 mg/mLa Visually compatible for 24 hr at 23°C 1847 C

Vancomycin HCl LI 5 mg/mL RC 5 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Vecuronium bromide OR 0.1 mg/mLa RC 0.05 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Vecuronium bromide OR 4 mg/mL RC 5 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Vecuronium bromide OR 1 mg/mL RC 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in sterile water for injection.

d Tested in Ringer’s injection, lactated.

e Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

f Concentration unspecified.

g Concentration expressed in milligrams of phenytoin sodium equivalents (PE) per mL.

h Given over three minutes into a heparin infusion run at 1 mL/min.

i Tested in dextrose 5% in sodium chloride 0.225%.

j Test performed using the formulation WITHOUT edetate disodium.

k Amoxicillin component. Amoxicillin in a 10:1 fixed-ratio concentration with clavulanic acid.

l Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

m Not specified whether concentration refers to single component or combined components.

n Tested in both dextrose 5% and sodium chloride 0.9%.

o Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

p Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

q Test performed using the formulation WITH edetate disodium.

r As midazolam base rather than the salt.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Additional Compatibility Information
Other Drugs
One manufacturer (Hospira) states that midazolam hydrochlo-
ride may be administered in the same syringe as atropine sulfate, 
meperidine hydrochloride, morphine sulfate, and scopolamine 
hydrobromide.3590 3591 3592 

Selected Revisions July 1, 2020. © Copyright, October 1990. 
American Society of Health-System Pharmacists, Inc.



ASHP INJECTABLE DRUG INFORMATION MILRINONE LACTATE 1103

Milrinone Lactate
AHFS 24:04.08

Products
Milrinone lactate is available as a solution containing the equiv-
alent of milrinone 1 mg/mL in 10-, 20-, and 50-mL single-dose 
vials. Each mL also contains dextrose, anhydrous, 47 mg in water 
for injection. Lactic acid or sodium hydroxide may have been 
used to adjust the pH. The total lactic acid concentration may 
vary between 0.95 and 1.29 mg/mL. The 1-mg/mL concentration 
must be diluted for use.1(9/07) 

Milrinone lactate is also available as a ready-to-use solution 
in 100- and 200-mL flexible polyvinyl chloride (PVC) containers 
at a concentration equivalent to milrinone 0.2 mg/mL (200 
mcg/mL). The solution has a nominal lactic acid concentration 
of 0.282 mg/mL and also contains dextrose, anhydrous 49.4 
mg/mL.1(9/07) 

pH
From 3.2 to 4.1(9/07) 

Administration
Milrinone lactate is administered intravenously. For mainte-
nance administration by continuous intravenous infusion, milri-
none lactate in vials is diluted in a compatible diluent, usually 
to 200 mcg/mL. The premixed 200-mcg/mL infusion in flexible 
plastic containers need not be diluted for use. When milrinone 
lactate is administered by continuous infusion, the use of a cali-
brated electronic infusion device is recommended.1(9/07) 

Stability
Milrinone lactate solutions are colorless to pale yellow. The 
1-mg/mL concentration should be stored at controlled room 
temperature and protected from freezing. The 0.2-mg/mL 
concentration in PVC containers should be stored at room 
temperature of 25°C and should be protected from freezing and 
exposure to excessive heat. Brief exposure to temperatures up 
to 40°C does not adversely affect the product.1(9/07) 

DOI: 10.37573/9781585286850.270

Compatibility Information
Solution Compatibility

Milrinone lactate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% c WI 200 mg Physically compatible. Stable for 72 hr at room temperature in light or 
dark

1468 C

Dextrose 5% a SW 0.2 g Visually compatible. Little loss after 14 days at 23°C in light and at 4°C 2106 C

Dextrose 5% BAa SW 0.4, 0.6, 0.8 g Visually compatible. Little loss after 14 days at 23°C and at 4°C 2107 C

Dextrose 5% BAa SW 0.4 g Visually compatible. No loss after 7 days at 23°C under fluorescent light 2214 C

Dextrose 5% BAd GH 600 mg Physically compatible with little to no loss in 7 days at 4°C, followed by 
24 hr at 25°C and an additional 24 hr at 35°C

3597 C

Ringer’s injection, 
lactated

BAa SW 0.4 g Visually compatible. 3% loss after 7 days at 23°C under fluorescent light 2214 C

Sodium chloride 0.45% c WI 200 mg Physically compatible. Stable for 72 hr at room temperature in light or 
dark

1468 C

Sodium chloride 0.45% BAa SW 0.4 g Visually compatible. No loss after 7 days at 23°C under fluorescent light 2214 C

Sodium chloride 0.9% c WI 200 mg Physically compatible. Stable for 72 hr at room temperature in light or 
dark

1468 C

Sodium chloride 0.9% a SW 0.2 g Visually compatible. Little loss after 14 days at 23°C in light and at 4°C 2106 C

Sodium chloride 0.9% MGb SW 0.4, 0.6, 0.8 g Visually compatible. Little loss after 14 days at 23 and 4°C 2107 C

Sodium chloride 0.9% BAa SW 0.4 g Visually compatible. No loss after 7 days at 23°C under fluorescent light 2214 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% BAd GH 600 mg Physically compatible with little to no loss in 7 days at 4°C, followed by 
24 hr at 25°C and an additional 24 hr at 35°C

3597 C

a Tested in PVC containers.

b Tested in polyolefin containers.

c Tested in glass (Abbott), Accumed (McGaw), and PVC (Travenol) containers.

d Tested in a medication cassette reservoir.

Additive Compatibility

Milrinone lactate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Procainamide HCl SQ 2 and 4 g WI 200 mg D5W 3% procainamide loss in 1 hr and 11% in 4 hr at 
23°C. No milrinone loss

1191 I

Quinidine gluco-
nate

LI 16 g WI 200 mg D5W Physically compatible with no loss of either drug in  
4 hr at 23°C

1191 C

Drugs in Syringe Compatibility

Milrinone lactate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Atropine sulfate IX 2 mg/2 mL STR 5.25 mg/5.25 mL Physically compatible. No loss of either drug in 20 min at 23°C 1410 C

Calcium chloride AB 3 g/30 mL STR 5.25 mg/5.25 mL Physically compatible. No milrinone loss in 20 min at 23°C 1410 C

Digoxin BW 0.5 mg/2 mL WI 3.5 mg/3.5 mL Brought to 10-mL total volume with D5W. Physically compat-
ible with no loss of either drug in 4 hr at 23°C

1191 C

Epinephrine HCl AB 0.5 mg/0.5 mL STR 5.25 mg/5.25 mL Physically compatible. No loss of either drug in 20 min at 23°C 1410 C

Furosemide LY 40 mg/4 mL WI 3.5 mg/3.5 mL Brought to 10-mL total volume with D5W. Precipitates imme-
diately

1191 I

Lidocaine HCl AB 100 mg/10 mL STR 5.25 mg/5.25 mL Physically compatible. No loss of either drug in 20 min at 23°C 1410 C

Morphine sulfate WI 40 mg/5 mL STR 5.25 mg/5.25 mL Physically compatible. No loss of either drug in 20 min at 23°C 1410 C

Propranolol HCl AY 3 mg/3 mL WI 3.5 mg/3.5 mL Brought to 10-mL total volume with D5W. Physically compat-
ible with no loss of either drug in 4 hr at 23°C

1191 C

Sodium bicar-
bonate

AB 3.75 g/50 mL STR 5.25 mg/5.25 mL Physically compatible. No milrinone loss in 20 min at 23°C 1410 C

Verapamil HCl KN 10 mg/4 mL WI 3.5 mg/3.5 mL Brought to 10-mL total volume with D5W. Physically compat-
ible with no loss of either drug in 4 hr at 23°C

1191 C

Y-Site Injection Compatibility (1:1 Mixture)

Milrinone lactate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium APP 7 mg/mLa SS 0.2 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Amikacin sulfate AB 5 mg/mLa SS 0.2 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Amiodarone HCl WY 6 mg/mLa SAN 0.4 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Ampicillin sodium APO 100 mg/mLb SS 0.2 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Argatroban SKB 1 mg/mLa NVP 0.4 mg/mLa Physically compatible for 24 hr at 23°C 2572 C

Atracurium besylate BW 1 mg/mLa SW 0.4 mg/mLa Visually compatible with little or no loss of 
either drug in 4 hr at 23°C

2214 C

Bivalirudin TMC 5 mg/mLa SAN 0.2 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Bumetanide RC 0.25 mg/mL SW 0.4 mg/mLa Visually compatible with little or no loss of 
either drug in 4 hr at 23°C

2214 C

Calcium chloride AMR 20 mg/mLa SS 0.2 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Calcium gluconate LY 0.465 mEq/mL SW 0.4 mg/mLa Visually compatible with no loss of milrinone 
in 4 hr at 23°C

2214 C

Calcium gluconate AMR 50 mg/mLa SS 0.2 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Cangrelor tetrasodium TMC 1 mg/mLb 0.2 mg/mLb Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.7 mg/mLb BA 0.2 mg/mLb Physically compatible for 4 hr at room 
temperature

2758 C

Cefazolin sodium APO 100 mg/mLa SS 0.2 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Cefepime HCl BMS 100 mg/mL SS 0.2 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Cefotaxime sodium HO 150 mg/mLa SS 0.2 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Ceftaroline fosamil FOR 2.22 mg/mLa b e BED 0.2 mg/mLa b e Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime GW 100 mg/mLa SS 0.2 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Ceftolozane sulfate–tazo-
bactam sodium

CUB 10 mg/mLj k APP 0.2 mg/mLj Physically compatible for 2 hr 3262 C

Cefuroxime sodium LI 100 mg/mLa SS 0.2 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Ciprofloxacin BAY 2 mg/mL SS 0.2 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Clevidipine butyrate CHS 0.5 mg/mL 0.5 mg/mLa Physically incompatible 3334 I

Clindamycin phosphate PHU 18 mg/mLa SS 0.2 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Cloxacillin sodium SMX 100 mg/mL PPC 1 mg/mL Physically compatible for up to 4 hr at room 
temperature

3245 C

Dexamethasone sodium 
phosphate

ES 10 mg/mLa SS 0.2 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Dexmedetomidine HCl AB 4 mcg/mLb SAN 0.2 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Digoxin BW 0.25 mg/mL WI 200 mcg/mLa Physically compatible with no loss of either 
drug in 4 hr at 23°C

1191 C

Diltiazem HCl MMD 1 mg/mLa SW 0.2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Diltiazem HCl MMD 1 mg/mLa SW 0.4 mg/mLa Visually compatible with little loss of either 
drug in 4 hr at 23°C

2214 C

Dobutamine HCl LI 4 mg/mLa SW 0.2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Dobutamine HCl GEN 8 mg/mLa SW 0.4 mg/mLa Visually compatible. Little loss of either drug 
in 4 hr at 23°C

2214 C

Dopamine HCl AB 3.2 mg/mLa SW 0.2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Dopamine HCl SO 6.4 mg/mLa SW 0.4 mg/mLa Visually compatible. Little loss of either drug 
in 4 hr at 23°C

2214 C

Doripenem JJ 5 mg/mLa b BA 0.2 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Epinephrine HCl AB 0.02 mg/mLa SW 0.2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Epinephrine HCl AB 0.064 mg/mLa SW 0.4 mg/mLa Visually compatible. Little loss of either drug 
in 4 hr at 23°C

2214 C

Fenoldopam mesylate AB 80 mcg/mLb SAN 0.2 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate ES 0.05 mg/mL SW 0.2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Fentanyl citrate ES 50 mcg/mL SW 0.4 mg/mLa Visually compatible. Little loss of either drug 
in 4 hr at 23°C

2214 C

Furosemide LY 10 mg/mL WI 200 mcg/mLa Precipitates immediately 1191 I

Furosemide AMR 10 mg/mL SW 0.2 mg/mLa Precipitate forms in 4 hr at 27°C 2062 I

Gentamicin sulfate APP 10 mg/mLa SS 0.2 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Heparin sodium ES 100 units/mLa SW 0.2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Heparin sodium ES 100 units/mLa SW 0.4 mg/mLa Visually compatible. Little loss of milrinone 
and heparin in 4 hr at 23°C

2214 C

Hetastarch in lactated elec-
trolyte

AB 6% SAN 0.2 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydromorphone HCl KN 1 mg/mL SW 0.2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Imipenem–cilastatin sodium ME 5 mg/mLb h SS 0.2 mg/mLa Yellow color darkening in 4 hr at 25°C 2381 I

Insulin, regular human NOV 1 unit/mLb SW 0.4 mg/mLa Visually compatible. Little loss of either drug 
in 4 hr at 23°C

2214 C

Isavuconazonium sulfate ASP 1.5 mg/mLj HIK 0.2 mg/mLj Physically compatible for 2 hr 3263 C

Isoproterenol HCl ES 8 mcg/mLa SW 0.4 mg/mLa Visually compatible. Little loss of either drug 
in 4 hr at 23°C

2214 C

Labetalol HCl AH 2 mg/mLa SW 0.2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Lorazepam WY 0.5 mg/mLa SW 0.2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Lorazepam WY 0.2 mg/mLa SW 0.4 mg/mLa Visually compatible. Little loss of either drug 
in 4 hr at 23°C

2214 C

Lorazepam WY 1 mg/mLa SS 0.2 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Lorazepam WY 2 mg/mLa SS 0.2 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Magnesium sulfate SO 40 mg/mLa SW 0.4 mg/mLa Visually compatible. No milrinone loss in  
4 hr at 23°C

2214 C

Meropenem ZEN 50 mg/mLa SS 0.2 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Meropenem 50 mg/mL FRK 1 mg/mL Physically compatible for 4 hr at room 
temperature

3538 C

Meropenem–vaborbactam TMC 8 mg/mLb i WW 0.2 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Methylprednisolone sodium 
succinate

PHU 125 mg/mL SS 0.2 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Metoprolol tartrate BED 1 mg/mL NVP 0.2 mg/mLa Visually compatible for 24 hr at 19°C 2795 C

Metronidazole AB 5 mg/mL SS 0.2 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Micafungin sodium ASP 1.5 mg/mLb BED 0.2 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Midazolam HCl RC 2 mg/mLa SW 0.2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Midazolam HCl RC 1 mg/mL SW 0.4 mg/mLa Visually compatible. Little loss of either drug 
in 4 hr at 23°C

2214 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Morphine sulfate SCN 2 mg/mLa SW 0.2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Morphine sulfate AST 1 mg/mLa SW 0.4 mg/mLa Visually compatible. Little loss of either drug 
in 4 hr at 23°C

2214 C

Morphine sulfate FAU 25 mg/mLa SS 0.2 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Nesiritide SCI 50 mcg/mLa b 1 mg/mL Physically compatible for 4 hr 2625 C

Nicardipine HCl WY 1 mg/mLa SW 0.2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Nitroglycerin AB 0.4 mg/mLa SW 0.2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Nitroglycerin SO 0.8 mg/mLa SW 0.4 mg/mLa Visually compatible. Little loss of either drug 
in 4 hr at 23°C

2214 C

Norepinephrine bitartrate AB 0.128 mg/mLa SW 0.2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Norepinephrine bitartrate SW 0.064 mg/mLa SW 0.4 mg/mLa Visually compatible. Little loss of either drug 
in 4 hr at 23°C

2214 C

Oxacillin sodium APO 100 mg/mLa SS 0.2 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Pancuronium bromide GNS 1 mg/mL SW 0.4 mg/mLa Visually compatible. Little loss of either drug 
in 4 hr at 23°C

2214 C

Piperacillin sodium–tazo-
bactam sodium

LEc 200 mg/mLg SS 0.2 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Plazomicin sulfate ACH 24 mg/mLj WW 0.2 mg/mLj Physically compatible for 1 hr at 20 to 25°C 3432 C

Potassium chloride AB 1 mEq/mLa SW 0.4 mg/mLa Visually compatible. No milrinone loss in 4 
hr at 23°C

2214 C

Procainamide HCl SQ 2 and 4 mg/mLa WI 350 mcg/mLa 3 to 6% procainamide loss in 1 hr and 10 to 
13% in 4 hr at 23°C. No milrinone loss

1191 I

Propofol ZEN 10 mg/mL SW 0.4 mg/mLa Little loss of either drug in 4 hr at 23°C 2214 C

Propranolol HCl AY 1 mg/mLa WI 200 mcg/mLa Physically compatible with no loss of either 
drug in 4 hr at 23°C

1191 C

Quinidine gluconate LI 16 mg/mLa WI 350 mcg/mLa Physically compatible with no loss of either 
drug in 4 hr at 23°C

1191 C

Ranitidine HCl GL 1 mg/mLa SW 0.2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Ranitidine HCl GL 2 mg/mLa SW 0.4 mg/mLa Visually compatible. Little loss of either drug 
in 4 hr at 23°C

2214 C

Rocuronium bromide OR 2 mg/mLa SW 0.4 mg/mLa Visually compatible. Little loss of either drug 
in 4 hr at 23°C

2214 C

Sodium bicarbonate AB 1 mEq/mL SW 0.4 mg/mLa Visually compatible with 4% loss of milri-
none in 4 hr at 23°C

2214 C

Sodium nitroprusside AB 0.8 mg/mLa SW 0.4 mg/mLa Visually compatible. Little loss of either drug 
in 4 hr at 23°C protected from light

2214 C

Sodium nitroprusside RC 0.3, 1.2, 3 mg/
mLa 

SW 0.1f , 0.4f , 1 
mg/mL

Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Tedizolid phosphate CUB 0.8 mg/mLb HIK 0.2 mg/mLb Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLa b e BED 0.2 mg/mLa b e Physically compatible for 2 hr 2830 C

Theophylline AB 1.6 mg/mLa SW 0.4 mg/mLa Visually compatible. Little loss of either drug 
in 4 hr at 23°C

2214 C

Tobramycin sulfate LI 10 mg/mLa SS 0.2 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Torsemide BM 10 mg/mL SW 0.4 mg/mLa Visually compatible. Little loss of either drug 
in 4 hr at 23°C

2214 C

TPN #217d SW 0.4 mg/mLa Visually compatible with no loss of milrinone 
in 4 hr at 23°C

2214 C

TPN #243, #244d SS 0.2 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Vancomycin HCl OR 5 mg/mLa SS 0.2 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Vasopressin AMR 2 and 4 units/
mLb 

AB 0.2 mg/mLa Physically compatible with vasopressin 
pushed through a Y-site over 5 sec

2478 C

Vecuronium bromide OR 1 mg/mL SW 0.2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Vecuronium bromide OR 1 mg/mL SW 0.4 mg/mLa Visually compatible. Little loss of either drug 
in 4 hr at 23°C

2214 C

Verapamil HCl KN 2.5 mg/mLa WI 200 mcg/mLa Physically compatible with no loss of either 
drug in 4 hr at 23°C

1191 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Test performed using the formulation WITHOUT edetate disodium.

d Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

e Tested in Ringer’s injection, lactated.

f Tested in dextrose 5% in sodium chloride 0.225%.

g Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

h Imipenem component. Imipenem in a 1:1 fixed-ratio concentration with cilastatin.

i Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

j Tested in both dextrose 5% and sodium chloride 0.9%.

k Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

Selected Revisions July 1, 2020. © Copyright, October 1992. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Minocycline Hydrochloride
AHFS 8:12.24

Products
Minocycline hydrochloride is available as a yellow to amber 
lyophilized powder in single-use vials containing the equivalent 
of 100 mg of minocycline with 269 mg of magnesium sulfate 
heptahydrate (2.2 mEq of magnesium) and sodium hydroxide to 
adjust the pH.3226 

The 100-mg vial should be reconstituted with 5 mL of 
sterile water for injection to yield a solution containing mino-
cycline 20 mg/mL.3226 3269  The reconstituted solution should 
be further diluted immediately in 100 to 1000 mL of dextrose 
5%, dextrose 5% in sodium chloride 0.9%, or sodium chlo-
ride 0.9%; alternatively, the reconstituted solution may be 
diluted in 250 to 1000 mL of Ringer’s injection, lactated (see 
Stability).3226 3232 

pH
The pH of the reconstituted solution ranges from 4.5 to 5.3226  
When diluted in a compatible infusion solution, the pH usually 
ranges from 4.5 to 6.3226 

Trade Name(s)
Minocin

Administration
Minocycline hydrochloride is administered by intravenous infu-
sion over 60 minutes following dilution in a compatible infusion 
solution.3226  If a common infusion line is being used to admin-
ister other drugs in addition to minocycline hydrochloride, the 
line should be flushed with a compatible infusion solution prior 
to and following infusion of minocycline.3226 

Stability
Intact vials should be stored at controlled room temperature.3226 

Upon dilution in an infusion bag containing a compatible solu-
tion, minocycline is stable for up to 4 hours at room tempera-
ture or up to 24 hours at 2 to 8°C.3226 

Although minocycline hydrochloride is noted to be stable at 
certain concentrations in Ringer’s injection, lactated, the drug 
should not be mixed with other calcium-containing solutions, 
especially neutral or alkaline solutions, due to the potential for 
precipitation.3226  Unused portions should be discarded.3226 

pH Effects
A precipitate may form if minocycline hydrochloride is diluted in 
neutral or alkaline solutions.3226 

DOI: 10.37573/9781585286850.271

Compatibility Information
Solution Compatibility

Minocycline HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium chlo-
ride 0.9%

TMC Stable for up to 4 hr at room temperature or up to 24 hr at 2 to 8°C 3226, 3232 C

Dextrose 5% TMC Stable for up to 4 hr at room temperature or up to 24 hr at 2 to 8°C 3226, 3232 C

Ringer’s injection, lactated TMC Stable for up to 4 hr at room temperature or up to 24 hr at 2 to 8°C 3226 C

Sodium chloride 0.9% TMC Stable for up to 4 hr at room temperature or up to 24 hr at 2 to 8°C 3226, 3232 C

Additive Compatibility

Minocycline HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Doxapram HCl WW 8% doxapram loss in 3 hr and 13% 
loss in 6 hr

3220 I
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Y-Site Injection Compatibility (1:1 Mixture)

Minocycline HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Fat emulsion, intravenous OTS 20%b PF 1 mg/mLa c Coarsening of particle diameter observed immedi-
ately after preparation

3452 I

a Tested in dextrose 5%.

b Run at 25 mL/hr with dextrose 5% run at 83 mL/hr.

c Run at 100 mL/hr.

Selected Revisions September 30, 2019. © Copyright, June  
2017. American Society of Health-System Pharmacists, Inc.
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Mitomycin
AHFS 10:00

Products
Mitomycin is available in 5-, 20-, and 40-mg vials with mannitol 
10, 40, and 80 mg, respectively. Reconstitute the 5-mg vials 
with 10 mL, the 20-mg vials with 40 mL, and the 40-mg vials 
with 80 mL of sterile water for injection and shake to aid disso-
lution. Allow to stand at room temperature if dissolution does 
not take place immediately. The reconstituted solution contains 
500 mcg/mL of mitomycin.1(10/06) 4 

pH
From 6 to 8.4 

Administration
Mitomycin is administered intravenously through a functioning 
intravenous catheter. Extravasation should be avoided because 
cellulitis, ulceration, and sloughing may occur. It has been recom-
mended that mitomycin be administered through the tubing of a 
running infusion solution to avoid this problem.1(10/06) 4 

In the event of spills or leaks, Bristol-Myers Squibb recom-
mends the use of sodium hypochlorite 5% (household bleach) 
or potassium permanganate 1% to inactivate mitomycin.1200 

Stability
Intact vials should be stored at controlled room temperature and 
protected from light. Temperatures exceeding 40°C should be 
avoided. Reconstituted solutions are stable for two weeks stored 
under refrigeration or for one week at room temperature.1(10/06) 4 

Mitomycin (Kyowa) 0.6 and 0.8 mg/mL in water for injec-
tion exhibited 10% loss in seven days at 21°C in the dark. When 
stored at 4°C in the dark, the 0.6-mg/mL concentration lost 
7% in seven days. Although exhibiting no loss in 24 hours when 
stored at 4°C in the dark, the 0.8-mg/mL concentration devel-
oped a fine, pink, needle-like precipitate in three days. At a higher 
concentration of 1 mg/mL in water for injection similar results 
were obtained. Refrigeration resulted in fine, pink, needle-like 
precipitate formation in 24 hours. The 1-mg/mL concentration 
stored at 21°C exposed to fluorescent light exhibited 6% loss in 
24 hours and developed the fine, pink, needle-like precipitate in 
four days. Stored at a higher temperature of 25°C in the dark, 
losses of 6% in 24 hours and 10% in seven days were found with 
no precipitate forming.1503 

pH Effects
Mitomycin is very stable in solution at a neutral pH but undergoes 
more rapid decomposition at acidic and basic pH.1119 1203 1204 1866  

The decomposition is complex and pH dependent, producing 
different decomposition products in acidic and basic solutions.1119 
1283 1284 The pH of maximum stability is approximately pH 7.1072 
1203 1204 1379 At pH 7, a 10% mitomycin loss occurs in seven days 
at room temperature.1072 At a concentration of 0.05 mg/mL in 
dextrose 5% buffered to pH 7.8 with a mixture of phosphates, 
mitomycin was stable for 15 days at room temperature and over 
120 days when refrigerated.1118 

Both pH and storage temperature are important to mito-
mycin stability. Mitomycin (150 to 600 mcg/mL) stability was 
tested in pH 6, 7, and 8 buffer solutions. The drug was less 
stable at pH 6 than at pH 7 and especially pH 8. At pH 6, drug 
losses of around 96 and 41% occurred at room temperature and 
under refrigeration, respectively, over 28 days. However, mito-
mycin was more stable at pH 7 and 8. Drug losses when stored 
under refrigeration for 28 days were about 10 to 20% in this pH 
range.2651 

Temperature Effects
Heating mitomycin 0.6 mg/mL in sodium chloride 0.9% to 
100°C resulted in a 24% drug loss in 30 minutes and a 58% loss 
in one hour.1285 

Freezing Solutions
Mitomycin 0.6 mg/mL in sodium chloride 0.9% crystallized out 
of solution when frozen at −20°C. The particles did not redis-
solve after thawing in a microwave oven. Freezing to −30°C, 
below the eutectic temperature, resulted in no loss of mito-
mycin during four weeks of storage, microwave thawing, and 
refreezing at −30°C for another four weeks.1285 

Light Effects
The stability of mitomycin is not adversely affected by the pres-
ence or absence of normal fluorescent light.1503 

Syringes
Mitomycin (Bristol-Myers Squibb) reconstituted to a concentra-
tion of 0.5 mg/mL with sterile water was repackaged in 1-mL 
polypropylene tuberculin syringes (Sherwood). Syringes were 
stored at both 5 and 25°C protected from light. About 7% mito-
mycin loss occurred in 11 days at 25°C and about 8% loss in 42 
days at 5°C.2179 

Filtration
Mitomycin 10 to 75 mcg/mL exhibited little or no loss due to 
sorption to either cellulose nitrate/cellulose acetate ester 
(Millex OR) or Teflon (Millex FG) filters.1415 1416 

DOI: 10.37573/9781585286850.272
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Compatibility Information
Solution Compatibility

Mitomycin

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 3.3% in sodium chlo-
ride 0.3%

BR 50 mg 10% loss in 1.6 hr at 25°C 1205 I

Dextrose 5% 20 and 40 mg Stable for 3 hr at room temperature 1(10/06) C

Dextrose 5% TRa BR 400 mg 10% loss in 1 or 2 hr at room temperature 519 I

Dextrose 5% TRb CH 50 mg Violet color appeared in 4 hr and intensified over 12 hr. 74% 
loss in 12 hr at 28°C in light and 33% in 12 hr at 5°C in dark

1118 I

Dextrose 5% BR 50 mg 10% loss in 2.6 hr at 25°C 1205 I

Dextrose 5% MGc BR 20 mg 10% loss in 3 hr at 25°C 1866 I

Dextrose 5% MGc BR 40 mg 10% loss in 24 hr at 4°C 1866 C

Dextrose 5% TRb BR 20 mg 10% loss in 7 hr at 25°C 1866 I

Dextrose 5% TRb BR 40 mg 10% loss in 23 hr at 4°C 1866 C

Ringer’s injection, lactated BR 50 mg 10% loss in 43 hr at 25°C 1205 C

Ringer’s injection, lactated MGc BR 20 mg 10% loss in 143 hr at 25°C 1866 C

Ringer’s injection, lactated MGc BR 40 mg 10% loss in 480 hr at 4°C 1866 C

Ringer’s injection, lactated TRb BR 20 mg 10% loss in 142 hr at 25°C 1866 C

Ringer’s injection, lactated TRb BR 40 mg 10% loss in 370 hr at 4°C 1866 C

Sodium chloride 0.45% a d KY 600 mg 6 to 8% loss in 7 days at 4°C in the dark 1503 C

Sodium chloride 0.6% b d KY 400 mg 9% loss in 7 days at 4°C in the dark 1503 C

Sodium chloride 0.9% 20 and 40 mg Stable for 12 hr at room temperature 1(10/06) C

Sodium chloride 0.9% TRa BR 400 mg Under 10% loss in 24 hr at room temperature 519 C

Sodium chloride 0.9% TRb CH 50 mg Violet color appeared in 4 hr and intensified over 12 hr. 10% 
loss in 12 hr at 5°C in dark

1118 I

Sodium chloride 0.9% BR 50 mg 10% loss in 5 days at 25°C 1205 C

Sodium chloride 0.9% a KY 600 mg 5% loss in 24 hr and 9% in 4 days at 4°C in dark 1503 C

Sodium chloride 0.9% MGc BR 40 mg 10% loss in 128 hr at 4°C 1866 C

Sodium chloride 0.9% TRb BR 40 mg 10% loss in 126 hr at 4°C 1866 C

Sodium lactate 1⁄6 M 20 and 40 mg Stable for 24 hr at room temperature 1(10/06) C

a Tested in both glass and PVC containers.

b Tested in PVC containers.

c Tested in glass containers.

d Prepared from sodium chloride 0.9% and water for injection.

Additive Compatibility

Mitomycin

Test Drug Mfr Conc/L or % Mfr Conc/L or %
Test 
Solution Remarks Ref C/I

Bleomycin sulfate BR 20 and 30 units BR 10 mg NS 20% loss of bleomycin activity in 1 
week at 4°C

763 I
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Test Drug Mfr Conc/L or % Mfr Conc/L or %
Test 
Solution Remarks Ref C/I

Bleomycin sulfate BR 20 and 30 units BR 50 mg NS 52% loss of bleomycin activity in 1 
week at 4°C

763 I

Dexamethasone sodium  
phosphate

LY 5 g BR 100 mg NSa Visually compatible. 10% calculated 
loss of mitomycin in 68 hr and dexa-
methasone in 250 hr at 25°C

1866 C

Dexamethasone sodium  
phosphate

LY 5 g BR 100 mg NSb Visually compatible. 10% calculated 
loss of mitomycin in 91 hr and dexa-
methasone in 154 hr at 25°C

1866 C

Dexamethasone sodium  
phosphate

LY 5 g BR 100 mg NSa Visually compatible. 10% calculated 
loss of mitomycin in 211 hr and dexa-
methasone in 98 hr at 4°C

1866 C

Dexamethasone sodium  
phosphate

LY 5 g BR 100 mg NSb Visually compatible. 10% calculated 
loss of mitomycin in 238 hr and dexa-
methasone in 355 hr at 4°C

1866 C

Heparin sodium ES 33,300 units BR 167 mg NSa Visually compatible. 10% mito-
mycin calculated loss in 21 hr and no 
decrease in heparin bioactivity at 25°C

1866 I

Heparin sodium ES 33,300 units BR 167 mg NSb Visually compatible. 10% mito-
mycin calculated loss in 25 hr and no 
decrease in heparin bioactivity at 25°C

1866 C

Heparin sodium ES 33,300 units BR 500 mg NSa Visually compatible. 10% mito-
mycin calculated loss in 42 hr and no 
decrease in heparin bioactivity at 25°C

1866 C

Heparin sodium ES 33,300 units BR 500 mg NSb Visually compatible. 10% mito-
mycin calculated loss in 61 hr and no 
decrease in heparin bioactivity at 25°C

1866 C

Hydrocortisone sodium succinate AB 33.3 g BR 1 g Wa Visually compatible. 10% calculated 
loss of mitomycin in 172 hr and hydro-
cortisone in 212 hr at 25°C

1866 C

Hydrocortisone sodium succinate AB 33.3 g BR 1 g Wb Visually compatible. 10% calculated 
loss of mitomycin in 206 hr and hydro-
cortisone in 218 hr at 25°C

1866 C

Hydrocortisone sodium succinate AB 33.3 g BR 1 g Wa Visually compatible. 10% calculated 
loss of mitomycin in 1423 hr and 
hydrocortisone in 176 hr at 4°C

1866 C

Hydrocortisone sodium succinate AB 33.3 g BR 1 g Wb Visually compatible. 10% calculated 
loss of mitomycin in 820 hr and hydro-
cortisone in 807 hr at 4°C

1866 C

a Tested in glass containers.

b Tested in PVC containers.

Drugs in Syringe Compatibility

Mitomycin

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Bleomycin sulfate 1.5 units/0.5 mL 0.25 mg/0.5 mL Physically compatible for 5 min at room 
temperature followed by 8 min of centrifugation

980 C

Cisplatin 0.5 mg/0.5 mL 0.25 mg/0.5 mL Physically compatible for 5 min at room 
temperature followed by 8 min of centrifugation

980 C

Additive Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Cisplatin with  
doxorubicin HCl

BMS 
BED

50 mg  
25 mg

BMS 5 mg Brought to a 5-mL final volume with NS. Visu-
ally compatible but more than 10% loss of mito-
mycin in 4 hr at 25°C. At 4°C, less than 10% loss 
of all three drugs in 12 hr, but about 16% mito-
mycin loss in 24 hr

2423 I

Cyclophosphamide 10 mg/0.5 mL 0.25 mg/0.5 mL Physically compatible for 5 min at room 
temperature followed by 8 min of centrifugation

980 C

Doxorubicin HCl 1 mg/0.5 mL 0.25 mg/0.5 mL Physically compatible for 5 min at room 
temperature followed by 8 min of centrifugation

980 C

Doxorubicin HCl with 
cisplatin

BED 
BMS

25 mg  
50 mg

BMS 5 mg Brought to a 5-mL final volume with NS. Visu-
ally compatible but more than 10% loss of mito-
mycin in 4 hr at 25°C. At 4°C, less than 10% loss 
of all three drugs in 12 hr, but about 16% mito-
mycin loss in 24 hr

2423 I

Droperidol 1.25 mg/0.5 mL 0.25 mg/0.5 mL Physically compatible for 5 min at room 
temperature followed by 8 min of centrifugation

980 C

Fluorouracil 25 mg/0.5 mL 0.25 mg/0.5 mL Physically compatible for 5 min at room 
temperature followed by 8 min of centrifugation

980 C

Furosemide 5 mg/0.5 mL 0.25 mg/0.5 mL Physically compatible for 5 min at room 
temperature followed by 8 min of centrifugation

980 C

Heparin sodium 500 units/0.5 mL 0.25 mg/0.5 mL Physically compatible for 5 min at room 
temperature followed by 8 min of centrifugation

980 C

Leucovorin calcium 5 mg/0.5 mL 0.25 mg/0.5 mL Physically compatible for 5 min at room 
temperature followed by 8 min of centrifugation

980 C

Methotrexate sodium 12.5 mg/0.5 mL 0.25 mg/0.5 mL Physically compatible for 5 min at room 
temperature followed by 8 min of centrifugation

980 C

Metoclopramide HCl 2.5 mg/0.5 mL 0.25 mg/0.5 mL Physically compatible for 5 min at room 
temperature followed by 8 min of centrifugation

980 C

Vinblastine sulfate 0.5 mg/0.5 mL 0.25 mg/0.5 mL Physically compatible for 5 min at room 
temperature followed by 8 min of centrifugation

980 C

Vincristine sulfate 0.5 mg/0.5 mL 0.25 mg/0.5 mL Physically compatible for 5 min at room 
temperature followed by 8 min of centrifugation

980 C

Y-Site Injection Compatibility (1:1 Mixture)

Mitomycin

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amifostine USB 10 mg/mLa BR 0.5 mg/mL Physically compatible for 4 hr at 23°C 1845 C

Aztreonam SQ 40 mg/mLa BMS 0.5 mg/mL Reddish-purple color forms in 4 hr 1758 I

Bleomycin sulfate 3 units/mL 0.5 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Caspofungin acetate ME 0.7 mg/mLb BED 0.5 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Cisplatin 1 mg/mL 0.5 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Cyclophosphamide 20 mg/mL 0.5 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Doxorubicin HCl 2 mg/mL 0.5 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Droperidol 2.5 mg/mL 0.5 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Etoposide phosphate BR 5 mg/mLa BR 0.5 mg/mL Color changed from light blue to reddish purple in 4 hr 
at 23°C

2218 I

Filgrastim AMG 30 mcg/mLa BR 0.5 mg/mL Color changes to reddish purple in 1 hr 1687 I

Fluorouracil 50 mg/mL 0.5 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Furosemide 10 mg/mL 0.5 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Gemcitabine HCl LI 10 mg/mLb BR 0.5 mg/mL Reddish-purple color forms in 1 hr 2226 I

Granisetron HCl SKB 0.05 mg/mLa BMS 0.5 mg/mL Physically compatible for 4 hr at 23°C 2000 C

Heparin sodium 1000 units/
mL

0.5 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Leucovorin calcium 10 mg/mL 0.5 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Melphalan HCl BW 0.1 mg/mLb BR 0.5 mg/mL Physically compatible for 3 hr at 22°C 1557 C

Methotrexate sodium 25 mg/mL 0.5 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Metoclopramide HCl 5 mg/mL 0.5 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Ondansetron HCl GL 1 mg/mLb BR 0.5 mg/mL Visually compatible for 4 hr at 22°C 1365 C

Piperacillin sodium–
tazobactam sodium

LEd 40 mg/mLa e BR 0.5 mg/mL Blue color darkens in 4 hr, becoming reddish purple in 
24 hr

1688 I

Sargramostim IMM 10 mcg/mLb BR 0.5 mg/mL Slight haze in 30 min 1436 I

Teniposide BR 0.1 mg/mLa BR 0.5 mg/mL Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMc 1 mg/mLa BMS 0.5 mg/mL Physically compatible for 4 hr at 23°C 1861 C

Topotecan HCl SKB 56 mcg/mLa b BR 84 mcg/mLa b Pale purple color forms immediately becoming a dark 
pinkish-lavender in 4 hr. 15 to 20% mitomycin loss in  
4 hr at 22°C

2245 I

Vinblastine sulfate 1 mg/mL 0.5 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Vincristine sulfate 1 mg/mL 0.5 mg/mL Drugs injected sequentially in Y-site with no flush. No 
precipitate seen

980 C

Vinorelbine tartrate BW 1 mg/mLb BR 0.5 mg/mL Reddish-purple color in 1 hr 1558 I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Lyophilized formulation tested.

d Test performed using the formulation WITHOUT edetate disodium.

e Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

Selected Revisions May 28, 2014. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)



1116 Mitoxantrone HydrocHloride aSHP inJectaBle drUG inForMation

Mitoxantrone Hydrochloride
AHFS 10:00

Products
Mitoxantrone hydrochloride is supplied as a concentrate for 
injection in multidose vials.2948 2949 The concentrate must be 
diluted prior to administration.2948 2949 Each mL of the dark blue 
aqueous concentrate contains mitoxantrone 2 mg (as the hydro-
chloride salt), sodium chloride 0.8%, sodium acetate 0.005%, 
and acetic acid 0.046%.2948 2949 Some products also contain 
sodium metabisulfite 0.01%.2949 

pH
From 3 to 4.5.2948 2949 

Sodium Content
Each mL contains sodium 0.14 mEq.2948 2949 

Administration
Mitoxantrone hydrochloride concentrate for injection must 
be diluted for use.2948 2949 The drug is administered by intrave-
nous infusion after dilution to at least 50 mL in dextrose 5% or 
sodium chloride 0.9%.2948 2949 The drug may be further diluted in 
dextrose 5%; sodium chloride 0.9%; or dextrose 5% in sodium 
chloride 0.9%.2948 2949 Mitoxantrone hydrochloride is adminis-
tered over about 5 to 15 minutes as a short intravenous infusion 
or 24 hours by continuous intravenous infusion.2948 2949 The drug 
should be administered into the tubing of a freely running intra-
venous solution of sodium chloride 0.9% or dextrose 5%.2948 2949 
The tubing should be attached to a butterfly needle or other 
suitable device, inserted preferentially into a large vein.2948 2949 
The drug should not be given over less than 3 minutes.2948 2949 

Mitoxantrone hydrochloride should not be administered by 
other routes (e.g., subcutaneous, intramuscular, intra-arterial, 
intrathecal).2948 2949 

Stability
Intact vials of the dark blue concentrate for injection should be 
stored upright at controlled room temperature and protected 
from freezing.2948 2949 Refrigeration of the concentrate may 
cause a precipitate, which redissolves upon warming to room 
temperature.72 1369 

The manufacturers indicate that mitoxantrone hydrochloride 
concentrate remaining in partially used vials may be stored for 

up to 7 days at 15 or 20 to 25°C and up to 14 days under refrig-
eration but should not be frozen.2948 2949 

Combining heparin with mitoxantrone hydrochloride may 
result in precipitate formation.1293 2948 2949 

pH Effects
The pH range of maximum stability is 2 to 4.5; the solution was 
unstable when the pH was increased to 7.4.1379 

Light Effects
Mitoxantrone hydrochloride is not photolabile. Exposure of the 
product to direct sunlight for 1 month caused no change in its 
appearance or concentration.72 1293 

Syringes
Mitoxantrone hydrochloride 0.2 mg/mL in sodium chloride 
0.9% in polypropylene syringes (Braun Omnifix) is reported to 
be stable for 28 days at 4 and 20°C.1564 Mitoxantrone hydrochlo-
ride 0.2 mg/mL in water for injection in polypropylene syringes 
is reported to be stable for 14 days at 4 and 20°C and for 24 
hours at 37°C.1369 

Mitoxantrone hydrochloride (Lederle) 2 mg/mL in glass vials 
and drawn into 12-mL plastic syringes (Monoject) exhibited no 
visual changes and little or no loss when stored for 42 days at 
4 and 23°C. Potential extractable materials from the syringes 
were not detectable during the study period.1593 

Sorption
Mitoxantrone hydrochloride (Lederle) 1 mg/mL in sodium chlo-
ride 0.9% exhibited no loss due to sorption to polyvinyl chloride 
(PVC) and polyethylene administration lines during simulated 
infusion at 0.875 mL/hr for 2.5 hours via a syringe pump.1795 

Filtration
Although binding of mitoxantrone hydrochloride to filters has 
been reported,1249 1415 1416 one manufacturer stated that filtration 
of mitoxantrone hydrochloride through a 0.22-μm filter (Milli-
pore) resulted in no loss.1293 

Mitoxantrone hydrochloride (Lederle) 1 mg/mL in sodium 
chloride 0.9%, during simulated infusion at 0.875 mL/hr for 2.5 
hours via a syringe pump, exhibited no loss due to sorption to 
cellulose acetate (Minisart 45, Sartorius), polysulfone (Acrodisc 
45, Gelman), and nylon (Posidyne ELD96, Pall) filters.1795 

DOI: 10.37573/9781585286850.273
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Compatibility Information
Solution Compatibility

Mitoxantrone HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium 
chloride 0.9%

a LE 20 to 500 mg Physically compatible. At least 90% retained for 48 hr at room 
temperature

1293 C

Dextrose 5% a LE 20 to 500 mg Physically compatible. At least 90% retained for 7 days at room 
temperature and under refrigeration

72, 1293 C

Dextrose 5% LE 5 mg Physically compatible. No loss in 48 hr 72 C

Sodium chloride 0.9% a LE 20 to 500 mg Physically compatible. At least 90% retained for 7 days at room 
temperature and under refrigeration

72, 1293 C

Sodium chloride 0.9% b LE 20 to 500 mg Physically compatible. At least 90% retained for 48 hr at room 
temperature

1293 C

Sodium chloride 0.9% LE 5 mg Physically compatible. No loss in 48 hr 72 C

a Tested in PVC containers.

b Tested in glass containers.

Additive Compatibility

Mitoxantrone HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Cyclophosphamide AD 10 g LE 500 mg D5W Visually compatible. Mitoxantrone stable for 24 hr 
at room temperature. Cyclophosphamide not tested

1531 C

Cytarabine UP 500 mg LE 500 mg D5W Visually compatible. Mitoxantrone stable for 24 hr 
at room temperature. Cytarabine not tested

1531 C

Etoposide BR 500 mg LE 50 mg NS Visually compatible with no loss of either drug in  
22 hr at room temperature

2271 C

Fluorouracil 25 g LE 500 mg D5W Visually compatible. Mitoxantrone stable for 24 hr 
at room temperature. Fluorouracil not tested

1531 C

Hydrocortisone 
sodium succinate

100 mg to 
2 g

LE 50 to 200 
mg

D5W, NSa Physically compatible and both drugs stable for  
24 hr at room temperature

1293 C

Potassium chloride 50 mEq LE 500 mg D5W Visually compatible. Mitoxantrone stable for 24 hr 
at room temperature

1531 C

a Tested in PVC containers.

Y-Site Injection Compatibility (1:1 Mixture)

Mitoxantrone HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Allopurinol sodium BW 3 mg/mLb LE 0.5 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa LE 0.5 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Aztreonam SQ 40 mg/mLa LE 0.5 mg/mLa Heavy precipitate forms in 1 hr 1758 I

Cladribine ORT 0.015b and 
0.5c mg/mL

LE 0.5 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Doxorubicin HCl liposomal SEQ 0.4 mg/mLa IMM 0.5 mg/mLa Partial loss of measured natural turbidity 2087 I
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Etoposide BR 20 mg/mL LE 2 mg/mL Visually compatible with no loss of either drug in 22 
hr at room temperature

2271 C

Etoposide phosphate BR 5 mg/mLa IMM 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Filgrastim AMG 30 mcg/mLa LE 0.5 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fludarabine phosphate BX 1 mg/mLa LE 0.5 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Gemcitabine HCl LI 10 mg/mLb IMM 0.5 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa IMM 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Linezolid PHU 2 mg/mL IMM 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Melphalan HCl BW 0.1 mg/mLb LE 0.5 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Ondansetron HCl GL 1 mg/mLb LE 0.5 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Oxaliplatin SS 0.5 mg/mLa IMM 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Paclitaxel NCI 1.2 mg/mLa LE 0.5 mg/mLa Normal inherent haze from paclitaxel decreases 
immediately

1556 I

Pemetrexed disodium LI 20 mg/mLb IMM 0.5 mg/mLa Dark-blue precipitate forms immediately 2564 I

Piperacillin sodium–tazo-
bactam sodium

LEf 40 mg/mLa g LE 0.5 mg/mLa Haze and particles form immediately. Large particles 
form in 4 hr

1688 I

Propofol ZENh 10 mg/mL IMM 0.5 mg/mLa Particles form immediately 2066 I

Sargramostim IMM 10 mcg/mLb LE 0.5 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Teniposide BR 0.1 mg/mLa LE 0.5 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMd 1 mg/mLa IMM 0.5 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226e IMM 0.5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TPN #212 to #215e IMM 0.5 mg/mLa Substantial loss of natural haze occurs immediately 2109 I

Vinorelbine tartrate BW 1 mg/mLb LE 0.5 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

d Lyophilized formulation tested.

e Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

f Test performed using the formulation WITHOUT edetate disodium.

g Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

h Test performed using the formulation WITH edetate disodium.

Selected Revisions January 31, 2020. © Copyright, October 
1990. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Morphine Sulfate
AHFS 28:08.08

Products
Morphine sulfate is available in a variety of concentrations 
(e.g., ranging from 0.5 to 50 mg/mL), packages (e.g., vials, 
ampuls, cartridges, syringes, patient-controlled analgesia 
[PCA] vials, auto-injectors), and sizes.3484 3485 3486 3487 3488 3489 
3490 3491 Some formulations are preservative free and may be 
labeled for epidural and intrathecal administration.3484 3485 3486 
Other morphine products may contain various preservatives, 
antioxidants, and buffers, including edetate disodium, sodium 
metabisulfite, benzyl alcohol, and citric acid;3487 3488 3489 3490 3491  
specific product labeling should be consulted for additional 
formulation details and labeled routes of administration of 
each product.

Morphine also is available in some countries as the hydro-
chloride and tartrate salts.

pH
The pH of many morphine sulfate products falls within the 
range of 2.5 to 6.5,3484 3487 3489 3491 with some products exhibiting 
a more narrow pH range of 2.5 to 43488 or a pH of 4.5;3485 3486  
specific product labeling should be consulted for the pH of a 
specific product.

Morphine sulfate (David Bull) 7.5 mg/mL in sodium chloride 
0.9% had a pH of 3.5.2161 

Osmolality
Morphine sulfate (David Bull) 7.5 mg/mL in sodium chloride 
0.9% had an osmolality of 236 mOsm/kg.2161 

Trade Name(s)
Astramorph PF, Duramorph, Infumorph, Mitigo

Administration
Morphine sulfate may be administered by slow, direct intrave-
nous injection3488 3490 or by intramuscular3489 3490 or subcutaneous 
injection; the drug also may be given by slow intravenous injection 
or continuous intravenous infusion after dilution.3491 For contin-
uous intravenous infusion using an infusion pump, one manufac-
turer recommends a final morphine sulfate concentration of 0.2 
to 1 mg/mL in dextrose 5%;3491 more concentrated solutions also 
have been used. Some products containing no preservatives may 
be labeled for intrathecal or epidural administration.3484 3485 3486 

Some higher-concentration morphine sulfate products (e.g., 
10, 25, or 50 mg/mL) are not recommended for subcutaneous, 
intramuscular, intravenous, or neuraxial injection of individual 
doses; such products may be labeled for intraspinal administra-
tion (with or without dilution) using a continuous microinfusion 
device3485 3486 or for continuous intravenous infusion only after 
dilution using an infusion pump.3491 

Stability
Intact containers should be stored in the carton at controlled 
room temperature and protected from freezing and light.3484 
3485 3486 3487 3488 3489 3490 3491 Manufacturers state that the prod-
ucts should not be heat sterilized3484 3485 3486 3487 3488 3491 or 
autoclaved.3490 Morphine sulfate darkens with age and upon 
prolonged exposure to light;3488 3490 3491 the injection should not 
be used if it is darker than pale yellow in color or if is discolored 
in any other way.3484 3485 3486 3487 3490 3491 

Undiluted morphine sulfate 10 mg/mL, stored in 100-mL 
glass vials and polyvinyl chloride (PVC) bags, exhibited no loss 
in 30 days at 23°C.1394 

Morphine sulfate (Wyeth) 1 mg/mL in bacteriostatic sodium 
chloride 0.9% containing benzyl alcohol 0.9%, when stored in 
glass vials with protection from light, exhibited no loss at 4°C 
and a 4% loss at 22°C after 91 days.1583 

Morphine sulfate 15 mg/mL and 2 mg/mL diluted with sterile 
water for injection stored at 4 and 24°C in 200-mL PVC bags 
(Baxter) was stable at both temperatures with little loss in 15 
days.1504 

Morphine sulfate under simulated summer conditions in 
paramedic vehicles was exposed to 26 to 38°C over 4 weeks. No 
drug loss occurred under these conditions.2562 

Morphine sulfate 1 mg/mL compounded in sodium chlo-
ride 0.9% was packaged in 100-mL polypropylene infusion bags 
and was autoclaved at 121°C for 20 minutes for sterilization. 
No visible precipitation appeared and microparticulate levels 
remained acceptable in all samples when stored at 25°C for 3 
years and at 30 and 40°C for 6 months. No evidence of evapo-
ration was found in the samples, and no loss of morphine sulfate 
occurred in any of the solutions throughout the study. While 
PVC bags cannot be autoclaved and exhibit excessive loss of 
water through evaporation upon storage, polypropylene bags 
can be successfully used for compounding bags of morphine 
sulfate solutions with 3-year stability for use in patient-con-
trolled analgesia.2665 

pH Effects
Morphine sulfate is relatively stable at acidic pH, especially 
below pH 4, but degradation increases greatly at neutral or basic 
pH. Degradation is often accompanied by a yellow to brown 
discoloration in the normally colorless solution.1072 2170 

Morphine sulfate stability at a low concentration of 2 mg/mL 
in an admixture with ketamine hydrochloride in sodium chlo-
ride 0.9% with the pH adjusted over a range of pH 5.5 to 7.5 
was stored at room temperature over 4 days. No difference in 
physical or chemical drug stability was observed among the 
samples.2786 

DOI: 10.37573/9781585286850.274
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However, at higher concentrations of morphine at pH values 
of 6.4 and above, precipitation may occur. Morphine sulfate at 
about 18 mg/mL mixed with ketamine hydrochloride exhibited a 
pH near 4.85. Adjusting the pH higher with sodium bicarbonate 
injection up to pH 5.9 resulted in mixtures that were clear 
over 24 hours at 21°C. However, adjusting to pH 6.2 resulted 
in precipitation within 2 hours. Adjusting to pH 6.4 and above 
resulted in immediate precipitation.2787 

Freezing Solutions
Manufacturers state that morphine sulfate products should not 
be frozen.3484 3485 3486 3487 3488 3489 3490 3491 

Morphine sulfate (Lilly) 1 and 2 mg/mL in dextrose 5% and 
sodium chloride 0.9% in PVC bags exhibited no loss during 14 
weeks of frozen storage at −20°C.1286 

Syringes
In 2015, reports of decreased potency of certain drugs (e.g., 
morphine sulfate) stored in Becton Dickinson syringes for 
extended periods (i.e., exceeding 24 hours) were confirmed by 
the manufacturer of these syringes; the cause of this change was 
later identified to be the inclusion of an alternate rubber stopper 
in the plunger of certain product lots of syringes.3029 3036 3037 3039 
3041 3042 Decreased potency was not observed when the syringes 
were filled and used promptly.3037 Use of the alternate stopper 
was later discontinued and use of the primary stopper in such 
syringes was resumed; however, Becton Dickinson states that 
its general-use syringes are cleared by FDA for immediate use in 
fluid aspiration and injection and that such syringes, regardless 
of the stopper material, have not been cleared by FDA for use as 
a closed-container system.3391 

Prefilled into plastic syringes with syringe caps (Braun), 
morphine sulfate is stated to remain within acceptable limits of 
degradation for at least 69 days at room temperature.982 

In another study, less than a 3% loss of morphine sulfate 
occurred in 12 weeks when stored in plastic syringes at 22°C and 
exposed to light. A smaller loss occurred when the morphine 
sulfate was stored at 3°C with light protection.1287 

Morphine sulfate (Lilly) 1 and 5 mg/mL in dextrose 5% and 
sodium chloride 0.9% was packaged in 30-mL Plastipak (Becton 
Dickinson) syringes capped with Monoject (Sherwood) tip caps. 
Syringes were stored at 23°C in light and dark, 4°C protected 
from light, and frozen at −20°C protected from light for 12 
weeks. Both concentrations at all 3 temperatures were stable 
for at least 6 weeks when protected from light. However, the 
samples stored at 23°C exposed to light were stable for 1 week, 
but developed unacceptable losses after that.1894 

Morphine sulfate 2 mg/mL in sodium chloride 0.9% was 
packaged in 50-mL (Becton Dickinson) and 30-mL (Becton Dick-
inson and Sherwood) polypropylene syringes for use in patient- 
controlled analgesia and in stoppered glass vials. The samples 
were stored at room temperature in the dark for 6 weeks. Little 
loss of morphine sulfate occurred in the 50-mL syringes and the 
glass vials in 6 weeks. About 5% loss occurred when packaged in 
both Becton Dickinson and Sherwood 30-mL syringes. Addition 

of sodium metabisulfite 0.1% as an antioxidant increased the 
rate of drug loss up to 10% in 2 weeks.2040 

Morphine sulfate 5 mg/mL in sodium chloride 0.9% and 50 
mg/mL in sterile water for injection and also in sodium chloride 
0.9% packaged as 20 mL in 30-mL polypropylene syringes were 
stored for 60 days at 4°C protected from light and 23°C exposed 
to normal fluorescent light. Other solutions were stored frozen 
at −20°C and at elevated temperature of 37°C for 2 days to 
simulate more extreme conditions during express shipping. Little 
or no morphine sulfate loss occurred in the 50-mg/mL samples 
stored for 60 days at 4 and 23°C even though slight yellow 
discoloration occurred after 30 days. The 5-mg/mL samples 
stored at 4 and 23°C exhibited about 4 to 5% loss in 60 days. 
The frozen and 37°C samples exhibited little or no change in 
morphine sulfate concentration in 2 days. However, samples of 
the 50-mg/mL concentration stored at −20 and 4°C and samples 
of the 5-mg/mL concentration stored frozen at −20°C precip-
itated upon low temperature storage. Although the precipi-
tate redissolved upon warming at 37°C for several hours, large 
amounts of microparticulates in the tens of thousands per mL 
remained, possibly shed by the syringe components.2376 

Ambulatory Pumps
Walker et al. reported the stability of undiluted morphine sulfate 
(Sabex) 50 and 25 mg/mL, with and without sodium metabi-
sulfite preservative, in portable infusion pump cassettes (Phar-
macia) stored at 4 and 23°C.1505 At both concentrations with and 
without sodium metabisulfite at 4 and 23°C, samples remained 
clear and colorless.1505 Morphine sulfate losses of less than 10% 
were found during 31 days of storage.1505 

Stiles et al. studied the stability of undiluted morphine 
sulfate 25 and 15 mg/mL in pump reservoirs (Pharmacia Deltec) 
stored at 5°C in the dark and 25°C for 30 days.1507 After the initial 
storage period, the solutions were subsequently stored at 37°C 
and pumped at a flow rate of 0.4 mL/hr for 3 days to simulate 
patient use.1507 No color change or precipitation occurred in any 
sample.1507 Little to no losses were detected; in fact, increased 
concentrations were observed, especially at room tempera-
ture.1507 The concentration increases were attributed to water 
evaporation during storage.1507 The authors recommended a 
maximum storage of 30 days under refrigeration and 14 days at 
room temperature because of the evaporation.1507 

Elastomeric Reservoir Pumps
Morphine sulfate 15 mg/mL and 2 mg/mL diluted with sterile 
water for injection was stored at 4 and 24°C in Intermate 200 
(Infusion Systems) and Infusor (Baxter) disposable elasto-
meric infusion devices.1504 In the Intermate 200 with 100 mL of 
morphine sulfate solution, little or no loss occurred in 15 days 
at either 4 or 24°C and even at 31°C (simulating use next to a 
patient’s skin or clothing).1504 In the Infusor, with 50 mL, losses 
of 5% or more were observed in 12 days in some containers.1504 

Morphine sulfate 0.5 mg/mL in both dextrose 5% and sodium 
chloride 0.9% was evaluated for binding potential to natural 
rubber elastomeric reservoirs (Baxter). No binding was found 
after storage for 2 weeks at 35°C with gentle agitation.2014 
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Morphine sulfate 2 and 10 mg/mL is reported to be physically 
and chemically stable in Accufuser Plus silicone balloon infusers 
when stored at room temperature and refrigerated. Little or no 
loss of morphine sulfate occurred in 40 days.2678 

Implantable Pumps
Morphine sulfate 10 mg/mL was filled into a VIP 30 implant-
able infusion pump (Fresenius) and associated capillary tubing 
and stored at 37°C. No morphine loss and no contamination 
from components of pump materials occurred during 8 weeks 
of storage.1903 

Morphine sulfate (Infumorph) 20 mg/mL with clonidine 
hydrochloride (Boehringer Ingelheim) 50 mcg/mL and morphine 
sulfate 2 mg/mL with clonidine hydrochloride 1.84 mg/mL were 
evaluated in SynchroMed EL (Medtronic) implantable pumps 
with silicone elastomer intrathecal catheters at 37°C for 3 
months. No visible incompatibilities were observed; delivered 
concentrations of both drugs were in the range of 94 to 99.6% 
throughout the study. Furthermore, no impairment of mechan-
ical performance of the pump or any of its components was 
found.2477 

An admixture of bupivacaine hydrochloride 25 mg/mL, clon-
idine hydrochloride 2 mg/mL, and morphine sulfate 50 mg/mL 
in sterile water for injection was reported to be physically and 
chemically stable for 90 days at 37°C in SynchroMed implant-
able pumps. Little or no loss of any of the drugs was found.2585 

Clonidine hydrochloride and morphine sulfate powders were 
dissolved in ziconotide acetate (Elan) injection to yield concen-
trations of 2 and 35 mg/mL and 25 mcg/mL, respectively. Stored 

at 37°C, 11% ziconotide loss in 7 days, 4% clonidine loss in 20 
days, and no morphine loss in 28 days occurred.2752 

Other Devices
The stability of 2 intrathecal solutions of morphine sulfate 
10 mg/mL in sodium chloride 0.9% (isobaric) and 5 mg/mL in 
dextrose 7% in water (hyperbaric) was evaluated. The solu-
tions were stored at 4 and 37°C in glass ampuls and pump reser-
voirs composed of silicone rubber reinforced with polyester 
(Cordis Europa). No precipitation or discoloration and no loss of 
morphine sulfate or increase in degradation products occurred in 
the solutions in glass ampuls after 2 months at either tempera-
ture. However, in the pump reservoirs, the isobaric solution in 
sodium chloride 0.9% developed a yellow color. Furthermore, 
a decomposition product, pseudomorphine, was detectable in 
3 days and increased to 1% in 1 month at 37°C. This level was 
20 times that of the pseudomorphine found in the hyperbaric 
dextrose 7% in water solution under the same conditions. The 
decomposition was attributed to dissolved oxygen, ethylene 
oxide sterilant, and silicone rubber.1508 

Central Venous Catheter
Morphine sulfate (Astra) 1 mg/mL in dextrose 5% was found to 
be compatible with the ARROWg+ard Blue Plus (Arrow Inter-
national) chlorhexidine-bearing triple-lumen central catheter. 
Essentially complete delivery of the drug was found with little 
or no drug loss occurring. Furthermore, chlorhexidine delivered 
from the catheter remained at trace amounts with no substan-
tial increase due to the delivery of the drug through the cath-
eter.2335 

Compatibility Information
Solution Compatibility

Morphine sulfate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in half-strength Ringer’s 
injection

AB 16.2 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection AB 16.2 mg Physically compatible 3 C

Dextrose 2.5% in Ringer’s injection, 
lactated

AB 16.2 mg Physically compatible 3 C

Dextrose 5% in half-strength Ringer’s 
injection, lactated

AB 16.2 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection, 
lactated

AB 16.2 mg Physically compatible 3 C

Dextrose 10% in Ringer’s injection, 
lactated

AB 16.2 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 
0.45%

AB 16.2 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.9% AB 16.2 mg Physically compatible 3 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium chloride 0.225% AB 16.2 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.45% AB 16.2 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% AB 16.2 mg Physically compatible 3 C

Dextrose 10% in sodium chloride 0.9% AB 16.2 mg Physically compatible 3 C

Dextrose 2.5% AB 16.2 mg Physically compatible 3 C

Dextrose 5% AB 16.2 mg Physically compatible 3 C

Dextrose 5% TRa LI 1.2 g Physically compatible. No loss in 36 hr at 22°C 1000 C

Dextrose 5% TRb AB, AH 40 and 400 
mg

Physically compatible with little or no loss in 7 days at 23 
and 4°C

1349 C

Dextrose 5% a AH 5 g No loss in 30 days at 23°C 1394 C

Dextrose 5% g SX 10 g Visually compatible. Less than 10% loss in 31 days at 4 and 
23°C

1505 C

Dextrose 10% AB 16.2 mg Physically compatible 3 C

Ionosol B in dextrose 5% AB 16.2 mg Physically compatible 3 C

Ionosol MB in dextrose 5% AB 16.2 mg Physically compatible 3 C

Ringer’s injection AB 16.2 mg Physically compatible 3 C

Ringer’s injection, lactated AB 16.2 mg Physically compatible 3 C

Sodium chloride 0.45% AB 16.2 mg Physically compatible 3 C

Sodium chloride 0.9% AB 16.2 mg Physically compatible 3 C

Sodium chloride 0.9% TRb AB, AH 40 and 400 
mg

Physically compatible with little or no loss in 7 days at 23 
and 4°C

1349 C

Sodium chloride 0.9% a AH 5 g No loss in 30 days at 23°C 1394 C

Sodium chloride 0.9% ABa SCN 100 and 500 
mg

Visually compatible with no loss in 72 hr at 24°C under 
fluorescent light

2058 C

Sodium chloride 0.9% e PHS 1 and 10 g Visually compatible. No loss in 16 days at 32°C in the dark. 
4% concentration increase consistent with slight evapora-
tion

2254 C

Sodium chloride 0.9% f CNF 0.5, 1.5, 2.5 g Visually compatible. No loss in 60 days at 32°C. 8% concen-
tration increase was due to evaporation

1312 C

Sodium chloride 0.9% g SX 10 g Visually compatible. Less than 10% loss in 31 days at 4 and 
23°C

1505 C

Sodium chloride 0.9% h 0.5, 15, 30 gi No loss in 14 days at 5°C. Slight concentration increase at 
37°C due to evaporation. Light brown color after 5 days 
at 37°C

1506 C

Sodium chloride 0.9% h 60 gi At 37°C, slight concentration increase in 14 days due to 
evaporation. Light brown color in 5 days

1506 C

Sodium chloride 0.9% h 60 gi At 5°C, morphine precipitates in 4 days with over 40% loss 1506 I

Sodium chloride 0.9% e ES 1 and 5 g Visually compatible for 30 days at 5 and 25°C. Increased 
concentration due to evaporation. Maximum storage of 30 
days at 5°C and 14 days at 25°C

1507 C

Sodium chloride 0.9% BAj i 5 g Physically compatible. 4 to 5% loss in 60 days at 23°C in 
light and at 4°C in dark

2376 C

Solution Compatibility (Cont.)
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% BAj i 50 g Physically compatible. Little loss in 60 days at 23°C in light. 
Yellow color not indicative of decomposition

2376 C

Sodium chloride 0.9% BAj i 50 g At 4°C, morphine sulfate precipitates but redissolves on 
warming leaving tens of thousands of microparticulates. 
Little loss in 60 days at 4°C

2376 ?

Sodium chloride 0.9% MACe AGT 1 and 40 g Physically compatible. No loss in 30 days at room tempera-
ture protected from light. Concentration increase due to 
water loss

2633 C

Sodium chloride 0.9% BAk ANT 2 and 3 g Physically compatible. Little drug loss in 60 days at 4 and 
25°C. Less than 2.5% loss of moisture during storage

2628 C

Sodium lactate 1⁄6 M AB 16.2 mg Physically compatible 3 C

Sterile water for injection BAc i 50 g Physically compatible. Little loss in 60 days at 23°C in light. 
Yellow color not indicative of decomposition

2376 C

Sterile water for injection BAc i 50 g At 4°C, morphine sulfate precipitates but redissolves on 
warming leaving tens of thousands of microparticulates. 
Little loss in 60 days at 4°C

2376 ?

TPN #71d a LI 100 mg Physically compatible and no morphine loss in 36 hr at 
22°C

1000 C

a Tested in PVC containers.

b Tested in both glass and PVC containers.

c Note: Not suitable for large-volume infusion.

d Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

e Tested in Pharmacia or SIMS Deltec medication cassette reservoirs.

f Tested in Pharmacia Deltec PVC/Kalex phthalate ester medication cassette reservoirs.

g Tested in Pharmacia cassette reservoirs.

h Tested in Cormed III Kalex reservoirs.

i Prepared from morphine sulfate powder.

j Tested in polypropylene syringes.

k Tested in ANAPA Plus (E-WHA International) ambulatory infusion device and PEGA (Pegasus) sets.

Additive Compatibility

Morphine sulfate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Alteplase GEN 0.5 g WY 1 g NS Visually compatible with 5 to 8% alteplase clot-
lysis activity loss in 24 hr at 25°C

1856 C

Atracurium besylate BW 500 mg 1 g D5W Physically compatible and atracurium stable for 
24 hr at 5 and 30°C

1694 C

Baclofen CI 200 mg DB 1 and 1.5 g NSd Physically compatible. Little loss of either drug 
in 30 days at 37°C

1911 C

Baclofen CI 800 mg DB 1 g NSd Physically compatible. Little baclofen loss and 
less than 7% morphine loss in 29 days at 37°C

1911 C

Baclofen CI 800 mg DB 1.5 g NSd Physically compatible. Little loss of either drug 
in 30 days at 37°C

1911 C

Baclofen CI 1.5 g DB 7.5 g NSd Physically compatible. Little loss of either drug 
in 30 days at 37°C

2170 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Baclofen CI 1 g DB 15 g NSd Physically compatible. Little loss of either drug 
in 30 days at 37°C

2170 C

Baclofen CI 200 mg DB 21 g NSd Physically compatible. 7% baclofen loss and 
little morphine loss in 30 days at 37°C

2170 C

Bupivacaine HCl AST 3 g 1 g b Little loss of either drug in 30 days at 18°C 1932 C

Bupivacaine HCl AB 625 mg and 
1.25 g

SCN 100 mg NSb Visually compatible. No loss of either drug in 72 
hr at 24°C in light

2058 C

Bupivacaine HCl AB 625 mg and 
1.25 g

SCN 500 mg NSb Visually compatible. No loss of either drug in 72 
hr at 24°C in light

2058 C

Dobutamine HCl LI 1 g ES 5 g D5W, NS Physically compatible for 24 hr at 21°C 812 C

Eptifibatide ME 750 mg 1 g Physically compatible and chemically stable for 
up to 24 hr at 25°C

3049 C

Floxacillin sodium BE 20 g EV 1 g W Haze forms in 24 hr and precipitate forms in 48 
hr at 30°C. No change at 15°C

1479 I

Fluconazole PF 1 g ES 0.25 g D5Wb Fluconazole stable for 24 hr at 25°C in fluores-
cent light. Morphine not tested

1676 C

Fluorouracil AB 1 and 16 g AST 1 g D5W, NSb Subvisible morphine precipitate forms imme-
diately, becoming grossly visible within 24 hr. 
Morphine losses of 60 to 80% occur within 1 day

1977 I

Furosemide HO 1 g EV 1 g W Physically compatible for 72 hr at 15 and 30°C 1479 C

Ketamine HCl PD 1 g SX 1 g NSb At least 90% of both drugs retained for 6 days 
at room temperature

2260 C

Ketamine HCl PD 25 g SX 25 g NSb At least 90% of both drugs retained for 6 days 
at room temperature

2260 C

Ketamine HCl PD 25 g SX 25 g NSe At least 90% of both drugs retained for 6 days 
at room temperature

2260 C

Ketamine HCl PD 1.33 g AB 2 g NS Little loss of either drug in 4 days at room 
temperature

2786 C

Meropenem ZEN 1 and 20 g ES 1 g NS Visually compatible for 4 hr at room tempera-
ture

1994 C

Metoclopramide HCl SKB 500 mg EV 1 g NSb Visually compatible. Little loss of either drug in 
35 days at 22°C and 182 days at 4°C followed by 
7 days at 32°C

1939 C

Metoclopramide HCl SKB 500 mg EV 1 g D5Wc Visually compatible. 8% metoclopramide loss in 
14 days at 22°C and 98 days at 4°C. No morphine 
loss

1939 C

Naloxone HCl SZ 4 mg BA 1 gh b Physically compatible with less than 10% loss of 
either drug in 3 days at 22°C and 30 days at 4°C

3492 C

Naloxone HCl SZ 12.5 mg BA 1 gh b Physically compatible with less than 10% loss of 
either drug in 3 days at 22°C and 30 days at 4°C

3492 C

Naloxone HCl SZ 25 mg BA 1 gh b Physically compatible with less than 10% loss of 
either drug in 3 days at 22°C and 30 days at 4°C

3492 C

Ondansetron HCl GL 100 mg and 
1 g

AST 1 g NSb Physically compatible. No ondansetron loss and 
5% or less morphine loss in 7 days at 32°C or 31 
days at 4 and 22°C protected from light

1690 C

Ropivacaine HCl ASZ 1 g AST 20 mg NSf Physically compatible. Little loss of either drug 
in 30 days at 30°C in the dark

2433 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Ropivacaine HCl ASZ 2 g AST 20 and 100 
mg

f Physically compatible. Little loss of either drug 
in 30 days at 30°C in the dark

2433 C

Ropivacaine HCl FRKj 6 g CDM 2 g NSi Visually compatible and chemically stable for up 
to 14 days at 21°C

3493 C

Succinylcholine chlo-
ride

AB 2 g 16.2 mg Physically compatible 3 C

Verapamil HCl KN 80 mg KN 30 mg D5W, NS Physically compatible for 24 hr 764 C

Ziconotide acetate ELN 25 mga BB 35 gg 90% ziconotide retained for 8 days at 37°C. No 
morphine loss in 17 days

2702 C

Ziconotide acetate ELN 25 mga BB 20 gg 90% ziconotide retained for 19 days at 37°C. No 
morphine loss in 28 days

2713 C

Ziconotide acetate ELN 25 mga BB 10 gg 10% ziconotide loss in 34 days. No morphine 
loss in 60 days at 37°C

2780 C

Ziconotide acetate ELN 25 mga BB 20 gg 10% ziconotide loss in 19 days. No morphine 
loss in 28 days at 37°C

2780 C

Ziconotide acetate EIk 200 mg CDM 2 g NSi Visually compatible and chemically stable for up 
to 14 days at 21°C

3493 C

a Tested in SynchroMed II implantable pumps.

b Tested in PVC containers.

c Tested in PCA Infusors (Baxter).

d Tested in glass containers.

e Tested in Deltec plastic medication cassette reservoirs.

f Tested in polypropylene bags (Mark II Polybags).

g Morphine sulfate powder dissolved in ziconotide acetate injection.

h Tested as the premixed infusion solution.

i Tested in polyolefin containers.

j Tested with ziconotide acetate (EI) 200 mg/L.

k Tested with ropivacaine HCl (FRK) 6 g/L.

Drugs in Syringe Compatibility

Morphine sulfate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Alfentanil HCl ASZ 55 mcg/mLe DB 0.8 mg/mLe No loss of either drug in 182 days at room 
temperature or refrigerated

2527 C

Atropine sulfate 0.6 mg/1.5 mL WY 15 mg/1 mL Physically compatible for at least 15 min 14 C

Atropine sulfate ST 0.4 mg/1 mL ST 15 mg/1 mL Physically compatible for at least 15 min 326 C

Bupivacaine HCl AST 3 mg/mL 1 mg/mL Little loss of either drug in 30 days at 18°C 1932 C

Bupivacaine HCl g 2.5 mg/mLe g 5 mg/mLe Physically compatible. Little morphine or bupiv-
acaine loss in 60 days at 23°C in fluorescent light 
and at 4°C

2378 C

Bupivacaine HCl g 2.5 mg/mLe g 5 mg/mLe Little or no loss of either drug in 2 days at 37°C 2378 C

Bupivacaine HCl g 2.5 mg/mLe g 5 mg/mLe  Formation of large amounts of microparticulates 
upon thawing following little or no loss of either 
drug in 2 days at −20°C

2378 I

Additive Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Bupivacaine HCl g 25 mg/mLa g 50 mg/mLa Physically compatible. Little morphine or bupiv-
acaine loss in 60 days at 23°C in fluorescent light 
and at 4°C in dark. Slight yellow discoloration at 
23°C not indicative of decomposition

2378 C

Bupivacaine HCl g 25 mg/mLa g 50 mg/mLa Little or no loss of either drug in 2 days at 37°C 2378 C

Bupivacaine HCl g 25 mg/mLa g 50 mg/mLa  Formation of large amounts of microparticulates 
upon thawing following little or no loss of either 
drug in 2 days at −20°C

2378 I

Bupivacaine HCl with 
clonidine HCl

SW  
BI

1.5 mg/mL  
0.03 mg/mL

ES 0.2 mg/mL Diluted to 5 mL with NS. Visually compatible with 
no new GC/MS peaks in 1 hr at room temperature

1956 C

Butorphanol tartrate BR 4 mg/2 mL AH 15 mg/1 mL Physically compatible for 30 min at room 
temperature

566 C

Caffeine citrate 20 mg/1 mL SW 4 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Chlorpromazine HCl SKF 50 mg/2 mL WY 15 mg/1 mL Physically compatible for at least 15 min 14 C

Chlorpromazine HCl PO 50 mg/2 mL ST 15 mg/1 mL Physically compatible for at least 15 min 326 C

Clonidine HCl FUJ 100 mcg/1 mL ES 10 mg/1 mL Physically and chemically stable for 14 days at 
room temperature

2069 C

Clonidine HCl g 0.25 mg/mLe g 5 mg/mLe Physically compatible. Little morphine or clonidine 
loss in 60 days at 23°C in light and at 4°C in dark

2380 C

Clonidine HCl g 4 mg/mLc g 50 mg/mLa Physically compatible. Little morphine or clonidine 
loss in 60 days at 23°C in light and at 4°C in dark. 
Slight yellow discoloration at 23°C not indicative 
of decomposition

2380 C

Clonidine HCl with 
bupivacaine HCl

BI  
SW

0.03 mg/mL  
1.5 mg/mL

ES 0.2 mg/mL Diluted to 5 mL with NS. Visually compatible with 
no new GC/MS peaks in 1 hr at room temperature

1956 C

Dimenhydrinate HR 50 mg/1 mL ST 15 mg/1 mL Physically compatible for at least 15 min 326 C

Diphenhydramine HCl PD 50 mg/1 mL WY 15 mg/1 mL Physically compatible for at least 15 min 14 C

Diphenhydramine HCl PD 50 mg/1 mL ST 15 mg/1 mL Physically compatible for at least 15 min 326 C

Droperidol MN 2.5 mg/1 mL ST 15 mg/1 mL Physically compatible for at least 15 min 326 C

Fentanyl citrate MN 0.05 mg/1 mL ST 15 mg/1 mL Physically compatible for at least 15 min 326 C

Glycopyrrolate RB 0.2 mg/1 mL LI 15 mg/1 mL Physically compatible. pH in glycopyrrolate 
stability range for 48 hr at 25°C

331 C

Glycopyrrolate RB 0.2 mg/1 mL LI 30 mg/2 mL Physically compatible. pH in glycopyrrolate 
stability range for 48 hr at 25°C

331 C

Glycopyrrolate RB 0.4 mg/2 mL LI 15 mg/1 mL Physically compatible. pH in glycopyrrolate 
stability range for 48 hr at 25°C

331 C

Haloperidol lactate MN 5 mg/1 mL 5 and 10 
mg/1 mLc 

Cloudiness forms immediately, becoming a crystal-
line precipitate of haloperidol and parabens

1901 I

Haloperidol lactate MN 2 mg/mL ME 20 mg/mLa White precipitate of haloperidol forms on mixing 668 I

Heparin sodium WY 100 and 200 
units

1, 2, 5, 10 mg Brought to 5 mL with NS. Physically compatible 
with no morphine loss in 24 hr at 23°C

985 C

Heparin sodium WY 100 and 200 
units

1, 2, 5 mg Brought to 5 mL with W. Physically compatible 
with no morphine loss in 24 hr at 23°C

985 C

Heparin sodium WY 100 and 200 
units

10 mg Brought to 5 mL with W. Immediate haze with 
precipitate and 5 to 7% morphine loss

985 I

Hydroxyzine HCl PF 100 mg/4 mL WY 15 mg/1 mL Physically compatible for at least 15 min 14 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Hydroxyzine HCl PF 50 mg/1 mL ST 15 mg/1 mL Physically compatible for at least 15 min 326 C

Hydroxyzine HCl PF 50 mg/1 mL 10 mg/0.7 mL Physically compatible 771 C

Hydroxyzine HCl PF 100 mg/2 mL 5 mg/0.3 mL Physically compatible 771 C

Ketamine HCl PD 1 mg/mLe SX 1 mg/mLe , 10 
mg/mLe 

At least 90% of both drugs retained for 6 days at 
room temperature

2260 C

Ketamine HCl PD 1 mg/mLe SX 25 mg/mLe 5% morphine loss in 6 days at room temperature. 
Up to 15% ketamine loss in 2 to 6 days

2260 C

Ketamine HCl PD 10, 25 mg/mLe SX 1, 10, 25 mg/
mLe 

At least 90% of both drugs retained for 6 days at 
room temperature

2260 C

Ketamine HCl 5, 10, 20 mg/1 
mL

1 mg/1 mL No substantial change in the concentration of 
either drug over 4 days

669 C

Ketamine HCl SZ 2 mg/mLe SZ 2, 5, 10 mg/
mLe 

Physically compatible. Little loss of either drug at 
23 and 5°C in 91 days

2797 C

Ketamine HCl with 
lidocaine HCl

PD  
AST

2 mg/mL  
2 mg/mL

ES 0.2 mg/mL Diluted to 5 mL with NS. Visually compatible with 
no new GC/MS peaks in 1 hr at room temperature

1956 C

Lidocaine HCl with 
ketamine HCl

AST  
PD

2 mg/mL  
2 mg/mL

ES 0.2 mg/mL Diluted to 5 mL with NS. Visually compatible with 
no new GC/MS peaks in 1 hr at room temperature

1956 C

Meperidine HCl WI 50 mg/1 mL ST 15 mg/1 mL Physically incompatible within 15 min 326 I

Metoclopramide HCl NO 10 mg/2 mL AH 10 mg/1 mL Physically compatible for 15 min at room 
temperature

565 C

Metoclopramide HCl SKB 0.5 mg/mL EV 1 mg/mL Diluted with NS. 5% or less loss of both drugs in 
35 days at 22°C and 182 days at 4°C followed by 7 
days at 32°C

1939 C

Metoclopramide HCl RB 5 mg/mL ME 25 mg/mLa Visually compatible with less than 10% drug loss 
in 7 days at 8°C

668 C

Midazolam HCl RC 5 mg/1 mL WB 10 mg/1 mL Physically compatible for 4 hr at 25°C 1145 C

Midazolam HCl RC 5 mg/1 mL 5 and 10 
mg/1 mLc 

Visually compatible. 9% or less morphine and 8% 
or less midazolam loss in 14 days at 22°C in dark. 
Microprecipitate may form, requiring filtration

1901 C

Midazolam HCl RC 5 mg/1 mL 5 and 10 
mg/1 mLd 

Visually compatible. 8% or less morphine and 
3% or less midazolam loss in 14 days at 22°C 
protected from light. Microprecipitate may form, 
requiring filtration

1901 C

Milrinone lactate STR 5.25 mg/5.25 mL WI 40 mg/5 mL Physically compatible. No loss of either drug in 20 
min at 23°C

1410 C

Ondansetron HCl GW 1.33 mg/mLe ES 2.67 mg/mLe Physically compatible. Under 5% ondansetron and 
under 4% morphine losses in 24 hr at 4 or 23°C

2199 C

Pantoprazole sodium b 4 mg/1 mL 50 mg/1 mL Yellowish precipitate 2574 I

Pentazocine lactate WI 30 mg/1 mL ST 15 mg/1 mL Physically compatible for at least 15 min 326 C

Pentobarbital sodium AB 500 mg/10 mL 16.2 mg/1 mL Physically compatible 55 C

Pentobarbital sodium WY 100 mg/2 mL WY 15 mg/1 mL Precipitate forms within 15 min 14 I

Pentobarbital sodium AB 50 mg/1 mL ST 15 mg/1 mL Physically incompatible within 15 min 326 I

Prochlorperazine 
edisylate

SKF WY 15 mg/1 mL Physically compatible for at least 15 min 14 C

Prochlorperazine 
edisylate

PO 5 mg/1 mL ST 15 mg/1 mL Physically compatible for at least 15 min 326 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Prochlorperazine 
edisylate

ES, SKF 10 mg/2 mL WB 10 mg/1 mL Precipitates immediately, probably due to phenol 
in morphine formulation

1006 I

Prochlorperazine 
edisylate

SKF 5 mg/1 mL WY 8, 10, 15 
mg/1 mL

Physically compatible for 24 hr at 25°C 1086 C

Promethazine HCl WY 50 mg/2 mL WY 15 mg/1 mL Physically compatible for at least 15 min 14 C

Promethazine HCl PO 50 mg/2 mL ST 15 mg/1 mL Physically compatible for at least 15 min 326 C

Promethazine HCl WY 12.5 mg WY 8 mg Cloudiness develops 98 I

Ranitidine HCl GL 50 mg/2 mL AH 10 mg/1 mL Physically compatible for 1 hr at 25°C 978 C

Ropivacaine HCl FRKi 7.5 mg/mLe CDM 3.5 mg/mLe Visually compatible and chemically stable for up 
to 3 day at 5°C

3493 C

Ropivacaine HCl FRKi 7.5 mg/mLe CDM 3.5 mg/mLe Chemically unstable after 6 hr at 21 and 31°C 3493 I

Salbutamol sulfate GL 2.5 mg/2.5 mLf AB 5 mg/0.5 mL Physically compatible for 1 hr 1904 C

Scopolamine HBr 0.6 mg/1.5 mL WY 15 mg/1 mL Physically compatible for at least 15 min 14 C

Scopolamine HBr ST 0.4 mg/1 mL ST 15 mg/1 mL Physically compatible for at least 15 min 326 C

Scopolamine HBr BP 5 mg/5 mL BP 500 mg/5 mL Little scopolamine loss in 14 days at room 
temperature or 37°C. Morphine not tested

1609 C

Ziconotide acetate ELN 25 mcg/mL BB 35 mg/mLh No loss of either drug in 17 days at 5°C 2702 C

Ziconotide acetate EIj 1 mcg/mLe CDM 3.5 mg/mLe Visually compatible and chemically stable for up 
to 3 days at 5°C

3493 C

Ziconotide acetate EIj 1 mcg/mLe CDM 3.5 mg/mLe Chemically unstable after 6 hr at 21 and 31°C 3493 I

a Tested in sterile water for injection.

b Test performed using the formulation WITHOUT edetate disodium.

c Morphine sulfate powder dissolved in dextrose 5%.

d Morphine sulfate powder dissolved in water and sodium chloride 0.9%.

e Tested in sodium chloride 0.9%.

f Both preserved (benzyl alcohol 0.9%; benzalkonium chloride 0.01%) and unpreserved sodium chloride 0.9% were used as a diluent.

g Extemporaneously compounded from bulk drug powders.

h Morphine sulfate powder dissolved in ziconotide acetate injection.

i Tested with ziconotide acetate (EI) 1 mcg/mL.

j Tested with ropivacaine HCl (FRK) 7.5 mg/mL.

Y-Site Injection Compatibility (1:1 Mixture)

Morphine sulfate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL BA 15 mg/mL Physically compatible with less than 10% 
acetaminophen loss over 4 hr at room 
temperature

2841, 2844 C

Acetaminophen CAD 10 mg/mL WW 15 mg/mL Physically compatible for 4 hr at 23°C 2901, 2902 C

Acyclovir sodium BW 5 mg/mLa WB 0.08 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Acyclovir sodium BW 5 mg/mLa AB 1 mg/mL Precipitate forms in 2 hr at 25°C 1397 I

Allopurinol sodium BW 3 mg/mLb WI 1 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa AST 1 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amikacin sulfate BR 5 mg/mLa WI 1 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Aminophylline ES 4 mg/mLc WY 0.2 mg/mLc Physically compatible for 3 hr 1316 C

Amiodarone HCl WY 4.8 mg/mLa SX 1 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Amiodarone HCl WY 6 mg/mLa WY 1 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Amiodarone HCl WY 6 mg/mLa WY 10 mg/mL Visually compatible for 24 hr at 22°C 2352 C

Ampicillin sodium BR 20 mg/mLb WI 1 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Ampicillin sodium–
sulbactam sodium

RR 20 mg/mLb r ES 1 mg/mLb Physically compatible for 1 hr at 25°C 1338 C

Amsacrine NCI 1 mg/mLa ES 1 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

Anidulafungin VIC 0.5 mg/mLa ES 15 mg/mL Physically compatible for 4 hr at 23°C 2617 C

Argatroban GSK 1 mg/mLb ES 10 mg/mL Visually compatible for 24 hr at 23°C 2391 C

Atracurium besylate BW 0.5 mg/mLa WY 1 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Atropine sulfate LY 0.4 mg/mL AST 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Azithromycin PF 2 mg/mLb WY 1 mg/mLq White microcrystals found 2368 I

Aztreonam SQ 20 mg/mLa AB 1 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Aztreonam SQ 40 mg/mLa AST 1 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa AST 1 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Bivalirudin TMC 5 mg/mLa b ES 10 mg/mL Visually compatible for 6 hr at 23°C 2680 C

Bumetanide RC 0.25 mg/mL AB 1 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Calcium chloride AB 4 mg/mLc WY 0.2 mg/mLc Physically compatible for 3 hr 1316 C

Cangrelor tetrasodium TMC 1 mg/mLb 1 mg/mLb Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.7 mg/mLb BA 15 mg/mL Physically compatible for 4 hr at room 
temperature

2758 C

Caspofungin acetate ME 0.5 mg/mLb HOS 2 mg/mL Physically compatible with morphine sulfate 
i.v. push over 2 to 5 min

2766 C

Cefazolin sodium SKF 20 mg/mLa WI 1 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Cefepime HCl BMS 120 mg/mLd 1 mg/mL Physically compatible with less than 10% 
cefepime loss. Morphine not tested

2513 C

Cefotaxime sodium HO 20 mg/mLa WI 1 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Cefotetan disodium STU 20 and 40 mg/
mLa 

ES 1 mg/mLb Physically compatible for 1 hr at 25°C 1338 C

Cefoxitin sodium MSD 20 mg/mLa WI 1 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Cefoxitin sodium MSD 40 mg/mLa ES 1 mg/mLb Physically compatible for 1 hr at 25°C 1338 C

Ceftaroline fosamil FOR 2.22 mg/mLa b i BA 15 mg/mL Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime LI 20 and 40 mg/
mLa 

AB 1 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Ceftazidime GSK 120 mg/mLd 1 mg/mL Physically compatible with less than 10% 
ceftazidime loss. Morphine not tested

2513 C

Ceftolozane sulfate– 
tazobactam sodium

CUB 30 mg/mLa v 1 mg/mL Physically compatible with no loss of either 
drug in 4 hr at 25°C

2959 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ceftolozane sulfate– 
tazobactam sodium

CUB 30 mg/mLb v 1 mg/mL Physically compatible with no loss of either 
drug in 24 hr at 25°C

2959 C

Ceftolozane sulfate– 
tazobactam sodium

CUB 10 mg/mLc v WW 1 mg/mLc Physically compatible for 2 hr 3262 C

Ceftriaxone sodium RC 20 and 40 mg/
mLa 

AB 1 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Cefuroxime sodium GL 30 mg/mLa WI 1 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Chloramphenicol sodium 
succinate

LY 20 mg/mLa WI 1 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa AST 1 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cladribine ORT 0.015b and 0.5e 
mg/mL

AST 1 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Clindamycin phosphate UP 12 mg/mLa WI 1 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Cloxacillin sodium SMX 100 mg/mL SZ 50 mg/mL Precipitates immediately 3245 I

Dexamethasone sodium 
phosphate

LY 0.2 mg/mLa AB 1 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Dexamethasone sodium 
phosphate

AMR 1 mg/mLa AST 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Dexmedetomidine HCl HOS 4 mcg/mLb Stated to be compatible 3181 C

Diazepam ES 0.5 mg/mLa AST 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Digoxin BW 0.25 mg/mL AB 1 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Diltiazem HCl MMD 1b and 5 mg/mL SCN 15 mg/mL Visually compatible 1807 C

Diltiazem HCl MMD 5 mg/mL SCN 0.4 mg/mLb Visually compatible 1807 C

Diltiazem HCl MMD 1 mg/mLa SCN 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Diphenhydramine HCl SCN 2 mg/mLa AST 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Dobutamine HCl LI 4 mg/mLa SCN 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Docetaxel RPR 0.9 mg/mLa ES 1 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Dopamine HCl AB 1.6 mg/mLa AB 1 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Dopamine HCl AB 3.2 mg/mLa SCN 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Doripenem JJ 5 mg/mLa b BA 15 mg/mL Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl liposomal SEQ 0.4 mg/mLa ES 1 mg/mLa Partial loss of measured natural turbidity 2087 I

Doxycycline hyclate ES 1 mg/mLa WI 1 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Enalaprilat MSD 0.05 mg/mLb WY 0.2 mg/mLa Physically compatible for 24 hr at room 
temperature under fluorescent light

1355 C

Epinephrine HCl AB 0.02 mg/mLa SCN 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Eravacycline dihydrochlo-
ride

TET 0.6 mg/mLb WW 1 mg/mLb Physically compatible for 2 hr at room 
temperature

3532 C

Erythromycin lactobionate AB 5 mg/mLa WI 1 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Esmolol HCl DCC 1 g/100 mLf ES 15 mg/1 mL Physically compatible when morphine is 
injected in Y-sited 

1168 C

Esmolol HCl DCC 10 mg/mLf ES 15 mg/mL Physically compatible. No drug loss in 8 hr at 
room temperature in light

1168 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Etomidate AB 2 mg/mL ES 10 mg/mL Visually compatible for 7 days at 25°C 1801 C

Etoposide phosphate BR 5 mg/mLa ES 1 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine MSD 0.2 mg/mLa ES 0.2 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Famotidine MSD 0.2 mg/mLa AB 1 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Famotidine ME 2 mg/mLb 1 mg/mLa Visually compatible for 4 hr at 22°C 1936 C

Fenoldopam mesylate AB 80 mcg/mLb ES 1 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate ES 0.05 mg/mL SCN 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Filgrastim AMG 30 mcg/mLa WY 1 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fluconazole RR 2 mg/mL IMS 25 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Fluconazole RR 2 mg/mL AB 1 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Fludarabine phosphate BX 1 mg/mLa WI 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Foscarnet sodium AST 24 mg/mL IMS 1 mg/mL Physically compatible for 24 hr at room 
temperature under fluorescent light

1335 C

Foscarnet sodium AST 24 mg/mL ES 1 mg/mLc Physically compatible for 24 hr at 25°C under 
fluorescent light

1393 C

Foscarnet sodium AST 24 mg/mL ES 5b and 15 
mg/mL

Visually compatible for 24 hr at 23°C under 
fluorescent light

1529 C

Furosemide ES 0.8a , 2.4a , 10 
mg/mL

AB 1 mg/mL White precipitate in 1 hr at 25°C 1397 I

Furosemide AMR 10 mg/mL SCN 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Gallium nitrate FUJ 1 mg/mLb SCN 1 mg/mLb Precipitate forms in 24 hr at 25°C 1673 I

Gemcitabine HCl LI 10 mg/mLb ES 1 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Gentamicin sulfate TR 0.8 mg/mLa WI 1 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Gentamicin sulfate ES 1.2 and 2 mg/
mLb 

ES 1 mg/mLb Physically compatible for 1 hr at 25°C 1338 C

Granisetron HCl SKB 1 mg/mL AST 1 mg/mLb Physically compatible with little or no loss of 
either drug in 4 hr at 22°C

1883 C

Granisetron HCl SKB 0.05 mg/mLa AST 1 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Haloperidol lactate MN 0.2 mg/mLa AST 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Heparin sodium UP 1000 units/Lh WY 15 mg/mL Physically compatible for 4 hr at room 
temperature

534 C

Heparin sodium ES 50 units/mLc WY 0.2 mg/mLc Physically compatible for 3 hr 1316 C

Heparin sodium ES 60 units/mLa ES 1 mg/mLb Physically compatible for 1 hr at 25°C 1338 C

Heparin sodium ES 100 units/mLa SCN 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Hetastarch in lactated 
electrolyte

AB 6% AST 1 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydrocortisone sodium 
succinate

UP 10 mg/Lf WY 15 mg/mL Physically compatible for 4 hr at room 
temperature

534 C

Hydromorphone HCl KN 1 mg/mL SCN 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Hydroxyethyl starch 
130/0.4 in sodium chlo-
ride 0.9%

FRK 6% SZ 1, 5, 10 mg/
mLa 

Visually compatible for 24 hr at room 
temperature

2770 C

Hydroxyzine HCl WI 4 mg/mLa AST 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Ibuprofen lysinate OVA 10 mg/mL HOS 0.5 mg/mLc Physically compatible for 4 hr at room 
temperature

3541 C

Ibuprofen lysinate OVA 10 mg/mL HOS 50 mg/mL Measured turbidity increased immedi-
ately and solution became milky white and 
opaque

3541 I

Insulin, regular LI 0.2 unit/mLb ES 1 mg/mLb Physically compatible for 1 hr at 25°C 1338 C

Insulin, regular LI 0.2 unit/mLb ES 5 mg/mLb Physically compatible for 2 hr at 25°C 1395 C

Insulin, regular LI 1 unit/mLa SX 1 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Isavuconazonium sulfate ASP 1.5 mg/mLc WW 1 mg/mLc Physically compatible for 2 hr 3263 C

Ketorolac tromethamine WY 1 mg/mLa AST 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Labetalol HCl SC 1 mg/mLa WY 1 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Labetalol HCl GL 5 mg/mL AB 1 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Labetalol HCl GL 1 mg/mLa ES 0.5 mg/mLa Visually compatible. Little loss of either drug 
in 4 hr at room temperature

1762 C

Labetalol HCl AH 2 mg/mLa SCN 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Letermovir ME a a Physically compatible 3398 C

Levofloxacin OMN 5 mg/mLa SW 4 mg/mL Visually compatible for 4 hr at 24°C 2233 C

Lidocaine HCl AB 1 mg/mLa AB 1 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Linezolid PHU 2 mg/mL AST 1 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.5 mg/mLa SCN 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Lorazepam WY 0.1 mg/mLa AST 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Magnesium sulfate LY 16.7, 33.3, 50, 
100 mg/mLa 

ES 1 mg/mLa Visually compatible for 4 hr at 25°C 1549 C

Magnesium sulfate AB 2, 4, 8 mg/mLb j 2 mg/mLb Visually compatible for 8 hr at room 
temperature

1719 C

Melphalan HCl BW 0.1 mg/mLb WI 1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meropenem ZEN 1 and 50 mg/mLb ES 1 mg/mLd Visually compatible for 4 hr at room 
temperature

1994 C

Meropenem 50 mg/mL SZ 50 mg/mL Physically compatible for 4 hr at room 
temperature

3538 C

Meropenem–vaborbactam TMC 8 mg/mLb u WW 1 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Methotrimeprazine HCl LE 0.2 mg/mLa AST 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Methyldopate HCl AMR 2.5 mg/mLa AB 1 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Methylprednisolone 
sodium succinate

UP 2.5 mg/mLa AB 1 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Metoclopramide HCl SN 0.2 mg/mLa AB 1 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Metoclopramide HCl DU 5 mg/mL AST 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Metoprolol tartrate CI 1 mg/mL AB 1 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Metronidazole SE 5 mg/mL WI 1 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Micafungin sodium ASP 1.5 mg/mLb APP 15 mg/mL White precipitate forms immediately 2683 I

Midazolam HCl RC 0.2 mg/mLa AST 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Midazolam HCl RC 0.1 and 0.5 mg/
mLa 

ES 0.25 mg/mLa Visually compatible with no loss of either 
drug in 3 hr at 24°C

1789 C

Midazolam HCl RC 0.1 and 0.5 mg/
mLa 

ES 1 mg/mLa Visually compatible with no loss of either 
drug in 3 hr at 24°C

1789 C

Midazolam HCl RC 1 mg/mLa SX 1 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Midazolam HCl RC 2 mg/mLa SCN 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Milrinone lactate SW 0.2 mg/mLa SCN 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Milrinone lactate SW 0.4 mg/mLa AST 1 mg/mLa Visually compatible. Little loss of either drug 
in 4 hr at 23°C

2214 C

Milrinone lactate SS 0.2 mg/mLa FAU 25 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Nafcillin sodium WY 20 mg/mLa WI 1 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Nafcillin sodium WY 30 mg/mLa ES 1 mg/mLb Physically compatible for 1 hr at 25°C 1338 C

Nesiritide SCI 50 mcg/mLa b 15 mg/mL Physically compatible for 4 hr. May be chemi-
cally incompatible with nesiritidek 

2625 ?

Nicardipine HCl WY 1 mg/mLa SCN 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Nicardipine HCl DCC 0.1 mg/mLa WY 0.2 mg/mLa Visually compatible for 24 hr at room 
temperature

235 C

Nitroglycerin AB 0.4 mg/mLa SCN 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Norepinephrine bitartrate STR 0.064 mg/mLa SX 1 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Norepinephrine bitartrate AB 0.128 mg/mLa SCN 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Ondansetron HCl GL 1 mg/mLb WI 1 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Oritavancin diphosphate TAR 0.8, 1.2, and 2 
mg/mLa 

HOS 1 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Oxacillin sodium BE 20 mg/mLa WI 1 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Oxaliplatin SS 0.5 mg/mLa ES 15 mg/mL Physically compatible for 4 hr at 23°C 2566 C

Oxytocin PD 0.02 unit/mLm ES 1 mg/mLb Physically compatible for 1 hr at 25°C 1338 C

Paclitaxel NCI 1.2 mg/mLa WY 1 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Palonosetron HCl MGI 50 mcg/mL BA 15 mg/mL Physically compatible. No loss of either drug 
in 4 hr

2720 C

Pancuronium bromide ES 0.05 mg/mLa WY 1 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Pantoprazole sodium ALTl 0.16 to 0.8 mg/
mLb 

AB 1 to 10 mg/
mLa 

Visually compatible for 12 hr at 23°C 2603 C

Pemetrexed disodium LI 20 mg/mLb ES 15 mg/mL Physically compatible for 4 hr at 23°C 2564 C

Penicillin G potassium PF 100,000 units/
mLa 

WI 1 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Phenobarbital sodium WY 2 mg/mLa AST 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Phenytoin sodium ES 2 mg/mLa b AST 1 mg/mLa Precipitate forms after 1 hr 1706 I

Piperacillin sodium–tazo-
bactam sodium

LEl 40 mg/mLa s WY 1 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Plazomicin sulfate ACH 24 mg/mLc WW 1 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Posaconazole ME 18 mg/mL 1 mg/mLc Physically compatible 2911, 2912 C

Potassium chloride AB 40 mEq/Lf WY 15 mg/mL Physically compatible for 4 hr at room 
temperature

534 C

Propofol ZENx 10 mg/mL AST 1 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Propranolol HCl WY 1 mg/mL AB 1 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Ranitidine HCl GL 0.5 mg/mLn ES 1 mg/mLb Physically compatible for 1 hr at 25°C 1338 C

Ranitidine HCl GL 1 mg/mLa SCN 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

AST 1 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb WI 1 mg/mLb Slight haze and particles in 1 hr 1436 I

Scopolamine HBr LY 0.05 mg/mLa AST 1 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Sodium bicarbonate AB 1 mEq/mL WY 0.2 mg/mLc Physically compatible for 3 hr 1316 C

Sodium nitroprusside RC 0.2 mg/mLa SX 1 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Sodium nitroprusside RC 0.3, 1.2, 3 mg/
mLa 

AB 0.5 mg/mLg Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Sodium nitroprusside RC 1.2 and 3 mg/
mLa 

AB 1 mg/mLg Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Tacrolimus FUJ 10 and 40 mcg/
mLb 

SCN 1 and 3 mg/
mLb 

Visually compatible. No loss of either drug in 
4 hr at 24°C

2216 C

Tedizolid phosphate CUB 0.8 mg/mLb WW 1 mg/mLb Physically compatible for 2 hr 3244 C

Teniposide BR 0.1 mg/mLa AST 1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMo 1 mg/mLa AST 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Tigecycline ACD, FRK, 
WY

c w Stated to be compatible 2915, 3459, 
3460 

C

Tirofiban HCl ME 50 mcg/mLa b ES 0.1 and 1 
mg/mLa 

Physically compatible. No loss of either drug 
in 4 hr at 23°C

2356 C

TNA #218 to #226p ES 1 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #218 to #226p ES 15 mg/mL Damage to emulsion occurs immediately 
with free oil formation possible

2215 I

Tobramycin sulfate DI 0.8 mg/mLa WI 1 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Tobramycin sulfate LI 1.6, 2, 2.4 mg/
mLa 

ES 1 mg/mLb Physically compatible for 1 hr at 25°C 1338 C

TPN #131, #132p AB 1 mg/mL Physically compatible for 4 hr at 25°C 1397 C

TPN #189p DB 30 mg/mL Visually compatible for 24 hr at 22°C 1767 C

TPN #203, #204p ES 1 mg/mL Visually compatible for 2 hr at 23°C 1974 C

TPN #212 to #215p AST 1 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Trimethoprim–sulfame-
thoxazole

BW 0.8 mg/mLa t WI 1 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Vancomycin HCl LI 5 mg/mLa WI 1 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vecuronium bromide OR 0.1 mg/mLa WY 1 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Vecuronium bromide OR 1 mg/mL SCN 2 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Vinorelbine tartrate BW 1 mg/mLb WI 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Zidovudine BW 4 mg/mLa ES 1 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Tested in sterile water for injection.

e Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

f Tested in dextrose 5% in sodium chloride 0.9%.

g Tested in dextrose 5% in sodium chloride 0.225%.

h Tested in dextrose 5% in Ringer’s injection, dextrose 5% in Ringer’s injection, lactated, dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

i Tested in Ringer’s injection, lactated.

j Extemporaneously prepared product.

k Nesiritide is incompatible with bisulfite antioxidants used in some drug formulations. The specific formulation of the product to be used should be checked to ensure that no 
sulfite antioxidants are present.

l Test performed using the formulation WITHOUT edetate disodium.

m Tested in dextrose 5% in Ringer’s injection, lactated.

n Tested in sodium chloride 0.45%.

o Lyophilized formulation tested.

p Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

q Injected via Y-site into an administration set running azithromycin.

r Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

s Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

t Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

u Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

v Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

w Salt not specified.

x Test performed using the formulation WITH edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Additional Compatibility Information
Bupivacaine
Bupivacaine hydrochloride 25 mg/mL admixed with morphine 
sulfate 50 mg/mL in sterile water for injection appeared to 
prevent the formation of precipitation that occurs with morphine 
sulfate 50 mg/mL alone when refrigerated.2378 

Bupivacaine hydrochloride 2.5 mg/mL admixed with 
morphine sulfate 5 mg/mL in sodium chloride 0.9% and bupiv-
acaine hydrochloride 25 mg/mL admixed with morphine sulfate 
50 mg/mL in sterile water for injection exhibited little or no loss 
of either drug in 60 days at 4 and 23°C. The slight yellow discol-
oration that appeared in the high concentration samples was 
not indicative of drug decomposition. Samples stored for 2 days 
at 37°C and frozen for 2 days at −20°C resulted in little or no 

loss of either drug. However, the frozen samples upon thawing 
exhibited the formation of large amounts of microparticulates 
numbering in the thousands per mL, possibly shed by the syringe 
components.2378 

Clonidine Hydrochloride
Clonidine hydrochloride (Fujisawa) 100 mcg/mL and morphine 
sulfate (Elkins-Sinn) 10 mg/mL were mixed in equal quantities, 
transferred to flint glass vials with rubber stoppers, and stored 
for 14 days at controlled room temperature protected from light. 
The solutions remained clear and colorless with no increase in 
particulate content. Little or no change in the concentration of 
either drug occurred.2069 

Clonidine hydrochloride 0.25 mg/mL admixed with morphine 
sulfate 5 mg/mL in sodium chloride 0.9% and clonidine  
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hydrochloride 4 mg/mL admixed with morphine sulfate 50 mg/
mL in sterile water for injection exhibited little or no loss of 
either drug at 4 and 23°C. The slight yellow discoloration that 
appeared in the high concentration samples was not indicative 
of drug decomposition. Samples stored for 2 days at 37°C and 
frozen for 2 days at −20°C resulted in little or no loss of either 
drug. However, a precipitate formed in the frozen samples as 

freezing occurred and in the refrigerated high concentration 
samples after 2 to 4 days. Upon warming to room tempera-
ture the precipitate redissolved, but the samples exhibited large 
amounts of undissolved microparticulates numbering in the 
thousands per mL remaining in the solutions, possibly shed by 
the syringe components.2380 
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Moxifloxacin Hydrochloride
AHFS 8:12.18

Products
Moxifloxacin hydrochloride (Avelox, Merck) is available as a 
single-use (preservative-free), premixed, ready-to-use solution 
of moxifloxacin 400 mg in 250 mL of sodium chloride 0.8% 
in a flexible container.3175 Hydrochloric acid and/or sodium 
hydroxide may have been added to adjust the pH.3175 No further 
dilution of the solution is necessary.3175 

Moxifloxacin hydrochloride (Fresenius Kabi) also is available 
as a single-use, premixed, ready-to-use solution of moxifloxacin 
400 mg in a flexible plastic (Freeflex) container.3176 Each 250-mL 
bag also contains sodium acetate trihydrate 1702.5 mg and diso-
dium sulfate 2840 mg in water for injection.3176 Sulfuric acid may 
have been added to adjust the pH.3176 

Equivalency
Moxifloxacin hydrochloride 437.5 mg is equivalent to moxiflox-
acin 400 mg.3176 

pH
The pH of moxifloxacin hydrochloride (Avelox) solution is from 
4.1 to 4.6.3175 The pH of moxifloxacin hydrochloride (Fresenius 
Kabi) solution is from 5 to 6.3176 

Sodium Content
Each 250 mL of moxifloxacin hydrochloride (Avelox, Merck)  
solution contains approximately 34.2 mEq (787 mg) of sodium.3175 

Each 250 mL of moxifloxacin hydrochloride (Fresenius 
Kabi) solution contains approximately 52.5 mEq (1207 mg) of 
sodium.3176 

Trade Name(s)
Avelox

Administration
Moxifloxacin hydrochloride is administered intravenously 
by slow infusion over 60 minutes.3175 3176 The solution may be 
infused directly or through a Y-type infusion set.3175 3176 The 
solution must not be infused rapidly or as a bolus; it also is not 
intended for intra-arterial, intramuscular, intrathecal, intraperi-
toneal, or subcutaneous administration.3175 3176 

Moxifloxacin hydrochloride should not be infused simultane-
ously through a line being used to administer other drugs.3175 3176 
If a common intravenous line is being used to administer other 
drugs in addition to moxifloxacin hydrochloride, the infusion 
line should be flushed prior to and following infusion of moxi-
floxacin hydrochloride solution with a compatible infusion solu-
tion.3175 3176 

Stability
Moxifloxacin hydrochloride injection is a clear yellow solu-
tion.3175 3176 One manufacturer notes that this yellow color is not 
affected by nor indicative of the stability of the product.3175 

Intact containers of moxifloxacin hydrochloride should be 
stored at controlled room temperature.3175 3176 The solution 
should not be refrigerated because precipitation may result.3175 3176  
Because of light sensitivity, moxifloxacin hydrochloride (Frese-
nius Kabi) solution should be stored in its overwrap until imme-
diately prior to use.3176 

Moxifloxacin hydrochloride solution should be visually 
inspected for particulate matter and discoloration prior to 
administration; if particulate matter is present or discolor-
ation occurs, the solution should not be used.3175 3176 Any unused 
portion of the solution should be discarded.3175 3176 

DOI: 10.37573/9781585286850.275

Compatibility Information
Solution Compatibility

Moxifloxacin HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% ME, FRK a Compatible 3175, 3176 C

Dextrose 10% ME, FRK a Compatible 3175, 3176 C

Ringer’s injection, lactated ME, FRK a Compatible 3175, 3176 C

Sodium chloride 0.9% ME, FRK a Compatible 3175, 3176 C

a Combined in ratios from 1:10 to 10:1.
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Y-Site Injection Compatibility (1:1 Mixture)

Moxifloxacin HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cangrelor tetrasodium TMC 1 mg/mLb 1.6 mg/mL Physically compatible for 4 hr 3243 C

Ceftaroline fosamil FOR 2.22 mg/mLa b c BAY 1.6 mg/mL Physically compatible for 4 hr at 23°C 2826 C

Doripenem JJ 5 mg/mLa b BAY 1.6 mg/mL Physically compatible for 4 hr at 23°C 2743 C

Hydroxyethyl starch 130/0.4 
in sodium chloride 0.9%

FRK 6% BAY 0.4a , 0.8a , 1.6 
mg/mL

Visually compatible for 24 hr at room 
temperature

2770 C

Norepinephrine bitartrate HOS 64 mcg/mLa ME 1.6 mg/mL Physically compatible with little to 
no loss of either drug in 4 hr at room 
temperature

3510 C

Vasopressin APP 0.2 unit/mLb BAY 1.6 mg/mL Physically compatible 2641 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in Ringer’s injection, lactated.

Additional Compatibility Information
Peritoneal Dialysis Solutions
Moxifloxacin hydrochloride 25 mg/mL in 2 peritoneal dialysis 
solutions was evaluated for stability. No color change or precip-
itation occurred. In Dianeal PD1 1.36% and 3.86%, moxifloxacin 

hydrochloride lost 2% and 9%, respectively, in 14 days at 4°C, 
and 3% and 11%, respectively, in 7 days at 25°C. Losses at 37°C 
were higher. In Dianeal PD1 1.36%, 10% loss occurred in 3 days; 
in Dianeal PD1 3.86%, 7% loss occurred in 12 hours and 13% 
loss occurred in 24 hours.2712 

Selected Revisions January 31, 2020. © Copyright, October 
2010. American Society of Health-System Pharmacists, Inc.
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Multivitamins
AHFS 88:28

Products
Multivitamin products for parenteral administration are avail-
able in a variety of compositions and sizes. The following prod-
ucts are representative formulations.

M.V.I. Adult is available as a package of 2 vials (labeled Vial 1 
and Vial 2) that are prepared for use by transferring the contents 
of Vial 1 into Vial 2 and mixing gently. After mixing, the product 
contains:1(5/07) 

Ascorbic acid 200 mg

Vitamin A (retinol) 1 mg

Vitamin D (ergocalciferol) 5 mcg

Thiamine (as hydrochloride) 6 mg

Riboflavin (as 5ʹ-phosphate sodium) 3.6 mg

Pyridoxine hydrochloride 6 mg

Niacinamide 40 mg

Dexpanthenol 15 mg

Vitamin E (dl-α tocopheryl acetate) 10 mg

Vitamin K 150 mcg

Folic acid 600 mcg

Biotin 60 mcg

Vitamin B12 (cyanocobalamin) 5 mcg

The product also contains propylene glycol 30%, polysorbate 
80 1.4%, citric acid, and sodium hydroxide and/or hydrochloric 
acid in water for injection. The concentrated vitamins must be 
diluted for use; do not give undiluted.1(5/07) 

M.V.I.-12 has the same vitamin content as M.V.I. Adult except 
for the absence of vitamin K.1(5/07) 

M.V.I. Pediatric is available as a lyophilized powder in vials 
containing a single dose. Each single dose contains:1(5/07) 

Ascorbic acid 80 mg

Vitamin A (retinol) 0.7 mg

Vitamin D (ergocalciferol) 10 mcg

Thiamine (as hydrochloride) 1.2 mg

Riboflavin (as 5ʹ-phosphate sodium) 1.4 mg

Pyridoxine (as hydrochloride) 1 mg

Niacinamide 17 mg

Dexpanthenol 5 mg

Vitamin E (dl-alpha tocopheryl acetate) 7 mg

Biotin 20 mcg

Folic acid 140 mcg

Cyanocobalamin 1 mcg

Phytonadione 200 mcg

M.V.I. Pediatric also contains, in each vial, mannitol 375 
mg, polysorbate 80 50 mg, polysorbate 20 0.8 mg, butylated 
hydroxytoluene 58 mcg, butylated hydroxyanisole 14 mcg, and 
sodium hydroxide for pH adjustment.1(5/07) 

Reconstitute the single-dose vial with 5 mL of sterile water 
for injection, dextrose 5%, or sodium chloride 0.9% and swirl 
gently. The solution is ready within 3 minutes. This solution 
must be further diluted for use; do not give it undiluted.1(5/07) 

Administration
Multivitamin infusion preparations are administered by intrave-
nous infusion only. They should not be given by direct intrave-
nous injection. M.V.I. Adult is diluted in not less than 500 mL 
but preferably 1000 mL of intravenous infusion solution for 
administration. M.V.I. Pediatric should be added to at least 100 
mL of a compatible intravenous infusion solution for adminis-
tration.1(5/07) 

Stability
Multivitamin products for infusion should be stored under refrig-
eration and protected from light. Since some of the vitamins, 
especially A, D, and riboflavin, are light sensitive, light protec-
tion is necessary. After reconstitution of M.V.I. Pediatric, use of 
the product without delay is recommended. However, if this is 
not possible, the manufacturer permits use within a maximum 
of 4 hours from the initial penetration of the closure.1(5/07) 

Light Effects
The effects of photoirradiation on a FreAmine II–dextrose 10% 
parenteral nutrition solution containing 1 mL/500 mL of multi-
vitamins (USV) were evaluated. During simulated continuous 
administration to an infant at 0.156 mL/min, the amino acids 
were stable when the bottle, infusion tubing, and collection 
bottle were shielded with foil. Only 20 cm of tubing in the incu-
bator was exposed to light. However, if the flow was stopped, 
marked reductions in methionine (40%), tryptophan (44%), 
and histidine (22%) occurred in the solution exposed to light for 
24 hours. In a similar solution without vitamins, only the tryp-
tophan concentration decreased. The difference was attributed 
to the presence of riboflavin, a photosensitizer. The authors 
recommended administering the multivitamins separately and 
shielding from light.833 

DOI: 10.37573/9781585286850.276
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The stability of 5 B vitamins was studied over 8 hours in 
representative parenteral nutrition solutions exposed to fluo-
rescent light, indirect sunlight, or direct sunlight. One 5-mL vial 
of multivitamin concentrate (Lyphomed) and 1 mg of folic acid 
(Lederle) were added to a liter of parenteral nutrition solution 
composed of amino acids 4.25% and dextrose 25% (Travenol) 
with standard electrolytes and trace elements. The 5 B vitamins 
were stable for 8 hours at room temperature when exposed to 
fluorescent light. In addition, folic acid and niacinamide were 
stable over 8 hours in direct or indirect sunlight. Exposure to 
indirect sunlight appeared to have little or no effect on thiamine 
hydrochloride and pyridoxine hydrochloride in 8 hours, but ribo-
flavin-5ʹ-phosphate lost 47%. Direct sunlight caused a 26% loss 
of thiamine hydrochloride and an 86% loss of pyridoxine hydro-
chloride in 8 hours. A 4-hour exposure of riboflavin-5ʹ-phos-
phate to direct sunlight resulted in a 98% loss.842 

A parenteral nutrition solution in glass bottles exposed to 
sunlight was studied. Vitamin A decomposed rapidly, losing 
more than 50% in 3 hours. The decomposition could be slowed 
by covering the bottle with a light-resistant vinyl bag, resulting 
in about a 25% loss in 3 hours. Vitamin E was stable in the paren-
teral nutrition solution in glass bottles exposed to sunlight, with 
no loss occurring during 6 hours of exposure.1040 

Vitamin A rapidly and significantly decomposes when 
exposed to daylight. The extent and rate of loss were dependent 
on the degree of exposure to daylight which, in turn, depended 
on various factors such as the direction of the radiation, time of 
day, and climatic conditions. Delivery of less than 10% of the 
expected amount was reported.1047  In controlled light experi-
ments, the decomposition initially progressed exponentially. 
Subsequently, the rate of decomposition slowed. This result was 
attributed to a protective effect of the degradation products on 
the remaining vitamin A. The presence of amino acids provided 
greater protection. Compared to degradation rates in dextrose 
5%, decomposition was reduced by up to 50% in some amino 
acid mixtures.1048 

The stability of several water-soluble vitamins in dextrose 5% 
and sodium chloride 0.9% in polyvinyl chloride (PVC) and Clear-
Flex containers was evaluated. Thiamine, riboflavin, ascorbic 
acid, and folic acid were stable at 23°C when protected from 
light, exhibiting 10% or less loss in 24 hours. When exposed 
to light, thiamine and folic acid were stable but ascorbic acid 
was reduced by approximately 50 to 65% and riboflavin was 
completely lost.1509 

The stability of phytonadione in a TPN solution containing 
amino acids 2%, dextrose 12.5%, “standard” electrolytes, and 
M.V.I. Pediatric over 24 hours while exposed to light was evalu-
ated. Vitamin loss was about 7% in 4 hours and 27% in 24 hours. 
Some loss was attributed to the light sensitivity of the phytona-
dione.1815 

Substantial loss of retinol all-trans palmitate and phytona-
dione was reported from both TPN and TNA admixtures due 
to exposure to sunlight. In 3 hours of exposure to sunlight, 
essentially total loss of retinol and 50% loss of phytonadione 
had occurred. The presence or absence of lipids did not affect 
stability. In contrast, tocopherol concentrations remained 

essentially unchanged by exposure to sunlight through 12 hours. 
The container material used to store the nutrition admixtures 
affected the concentration of the vitamins as well. Losses were 
greatest (10 to 25%) in PVC containers and were slightly better 
in EVA and glass containers.2049 

Sorption
The following vitamins did not reveal significant sorption to a 
PVC plastic test strip in 24 hours:12 

  Ascorbic acid
  Niacinamide
  Pyridoxine hydrochloride
  Riboflavin
  Thiamine hydrochloride
  Vitamin D
  Vitamin E acetate

Riboflavin was shown not to exhibit sorption to PVC bags 
and tubing, polyethylene tubing, Silastic tubing, and polypro-
pylene syringes.536 606 

Vitamin A (as the acetate) (Sigma) 7.5 mg/L displayed 66.7% 
sorption to a PVC plastic test strip in 24 hours. The presence of 
dextrose 5% and sodium chloride 0.9% increased the extent of 
the sorption.12 

In another report, vitamin A acetate 3 mg/L displayed 78% 
sorption to 200-mL PVC containers after 24 hours at 25°C with 
gentle shaking. The sorption was increased by 10% in sodium 
chloride 0.9% and by 20% in dextrose 5%.133 

However, vitamin A delivery is also reduced in glass intrave-
nous containers. At a concentration of 10,000 units/L in glass 
and PVC plastic containers protected from light with aluminum 
foil, 77 and 71%, respectively, of the vitamin A were delivered 
over a 10-hour period. Without light protection, 61% was deliv-
ered from glass and 49% from PVC plastic containers over a 
10-hour period.290 

In another test using multivitamin infusion (USV), 1 ampul per 
liter of sodium chloride 0.9% in glass and PVC plastic containers 
not protected from light, 69.4 and 67.9% of the vitamin A were 
delivered from glass and PVC containers, respectively, over a 
10-hour period. The amount of vitamin A was constant over the 
test period.282 

The delivery of vitamins A, D, and E from a parenteral nutri-
tion solution composed of 3% amino acid solution (Phar-
macia) in dextrose 10% with electrolytes, trace elements, 
vitamin K, folate, and vitamin B12 was evaluated. To this solu-
tion was added 6 mL of multivitamin infusion (USV). The solu-
tion was prepared in PVC bags (Travenol), and administration 
was simulated through a fluid chamber (Buretrol) and infusion 
tubing with a 0.5-μm filter at 10 mL/hr. During the first 60 to 
90 minutes, minimal delivery of the vitamins occurred. This 
was followed by a rise and plateau in the delivered vitamins, 
which were attributed to an increasing saturation of adsorptive 
binding sites in the tubing. The total amounts delivered over 24 
hours were 31% for vitamin A, 68% for vitamin D, and 64% for 
vitamin E. Sorption of the vitamins was found in the PVC bag, 
fluid chamber, and tubing. Decomposition was not a factor.836 
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A patient receiving 3000 international units of retinol daily in 
a parenteral nutrition solution experienced 2 episodes of night 
blindness. The pharmacy prepared the parenteral nutrition solu-
tion in 1-L PVC bags in weekly batches and stored them at 4°C in 
the dark until use. A subsequent in vitro study showed losses of 
vitamin A of 23 and 77% in 3- and 14-day periods, respectively, 
under these conditions. About 30% of the lost vitamin A could 
be extracted from the PVC bag.1038 

Vitamin A was lost from multivitamin infusion (USV) in 
a neonatal parenteral nutrition solution. The solution was 
prepared in colorless glass bottles and run through an adminis-
tration set with a burette (Travenol). The total loss of vitamin A 
was 75% in 24 hours, with about 16% as decomposition in the 
glass bottle. The decomposition was not noticeable during the 
first 12 hours, but then vitamin A levels fell rather precipitously  
to about one-third of the initial amount. The balance of the 
loss, averaging about 59%, occurred during transit through 
the administration set. Removal of the inline filter and treat-
ment of the set with albumin human had no effect on vitamin A 
delivery. Increasing three- to fourfold the amount of vitamin A 
was suggested to compensate for the losses.1039 

A 50% loss of vitamin A from a bottle of parenteral nutri-
tion solution prepared with multivitamin infusion (USV) after 
5.5 hours of infusion was noted. The amount delivered through 
an Ivex-2 filter set was only 6.3% of the added amount. Similar 
quantities were found after 20 hours of infusion. Vitamin A 
binding to the infusion bottles and tubing was confirmed.704 

Solutions containing multivitamin infusion (USV) spiked with 
3H-labeled retinol in intravenous tubing protected from light 
and agitated to simulate flow for 5 hours were evaluated. About 
half of the vitamin A was lost in 30 minutes, and 88 to 96% was 
lost in 5 hours.1049 

The stability of vitamin E (alpha-tocopherol acetate from 
M.V.I.-1000 or Soluzyme) and selenium (from Selepen) in amino 
acids (Abbott) and dextrose in PVC bags was studied. Expo-
sure to fluorescent light and room temperature (23°C) for 24 
hours and simulated infusion at 50 mL/hr for 8 hours through 
a Medlon TPN administration set with a 0.22-μm filter did not 
affect the concentrations of vitamin E and selenium.1224 

The stability of numerous vitamins in parenteral nutrition 
solutions composed of amino acids (Kabi-Vitrum), dextrose 
30%, and fat emulsion 20% (Kabi-Vitrum) in a 2:1:1 ratio with 
electrolytes, trace elements, and both fat- and water-soluble 
vitamins was reported. The admixtures were stored in darkness 

at 2 to 8°C for 96 hours with no significant loss of retinyl palmi-
tate, alpha-tocopherol, thiamine mononitrate, sodium ribofla-
vin-5ʹ-phosphate, pyridoxine hydrochloride, nicotinamide, folic 
acid, biotin, sodium pantothenate, and cyanocobalamin. Sodium 
ascorbate and its biologically active degradation product, dehy-
droascorbic acid, totaled 59 and 42% of the nominal starting 
concentration at 24 and 96 hours, respectively.1225 

When the admixture was subjected to simulated infusion over 
24 hours at 20°C, either exposed to room light or light protected, 
or stored for 6 days in the dark under refrigeration and then 
subjected to the same simulated infusion, once again the retinyl 
palmitate, alpha-tocopherol, and sodium riboflavin-5ʹ-phos-
phate did not undergo significant loss. However, sodium ascor-
bate and its degradation product, dehydroascorbic acid, had initial 
combined concentrations of 51 to 65% of the nominal initial 
concentration, with further declines during infusion. Light protec-
tion did not significantly alter the loss of total ascorbic acid.1225 

Neonatal parenteral nutrition solutions containing multi-
vitamin infusion prepared in bags were delivered at 10 mL/
hr through Buretrol sets (Travenol). The bags and sets were 
protected from light. About 26% of the vitamin A was lost 
before the flow was started. At 10 mL/hr, about 67% was lost 
from the effluent. More rapid flow reduced the extent of loss. 
Analysis of clinical samples of parenteral nutrition solutions 
showed losses of 21 to 57% after 20 hours. Because losses after 
5 hours were of the same magnitude, it was concluded that the 
loss occurs rapidly and is not due to decomposition.1049 

Retinol losses of 40% occurred in 2 hours and 60% in 5 hours 
from parenteral nutrition solutions pumped at 10 mL/hr through 
standard infusion sets at room temperature. The retinol concen-
tration in the bottle remained constant while the retinol in the 
effluent decreased. Antioxidants had no effect. Much of the 
vitamin A was recoverable from the tubing.1050 

To minimize the importance of this sorption, Allwood 
suggested using vitamin A palmitate instead of acetate; he 
stated that vitamin A palmitate does not sorb to PVC. However, 
this does not alter the problem of degradation from exposure 
to light.1033 

Plasticizer Leaching
Multivitamins (Lyphomed) 1 mL in 50 mL of dextrose 5% leached 
insignificant amounts of diethylhexyl phthalate (DEHP) plasti-
cizer due to the surfactant polysorbate 80 in the formulation. 
This finding is consistent with the low surfactant concentration 
(0.032%) in the admixture solution.1683 

Compatibility Information
Solution Compatibility

Multivitamins

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Amino acids 2%, dextrose 12.5%, electrolytes ROR 5 mLb 7% phytonadione loss in 4 hr and 27% loss in 
24 hr under ambient temperature and light

1815 I

Amino acids 4.25%, dextrose 25% TR USV 1 vial No thiamine loss in 22 hr at 30°C 843 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Amino acids 4.25%, dextrose 25% MGc d LY 10 mL All vitamins stable for 24 hr at 4°C 926 C

Amino acids 2.5%, dextrose 25% ABc d LY 10 mL All vitamins stable for 24 hr at 4°C 926 C

Dextrose 5% in Ringer’s injection, lactated BA USV 20 mL Physically compatible for 24 hr 315 C

Dextrose 5% in sodium chloride 0.9% BA USV 20 mL Physically compatible for 24 hr 315 C

Dextrose 5% in sodium chloride 0.9% b LY 10 mL All vitamins stable for 24 hr at 4°C 926 C

Dextrose 5% BA USV 20 mL Physically compatible for 24 hr 315 C

Dextrose 5% TRc RC 4 mLa 8% or less thiamine loss in 24 hr at 23°C 774 C

Dextrose 5% d LY 10 mL All vitamins stable for 24 hr at 4°C 926 C

Dextrose 10% BA USV 20 mL Physically compatible for 24 hr 315 C

Dextrose 10% TRc RC 4 mLa 5% or less thiamine loss in 24 hr at 23°C 774 C

Dextrose 10% MGd RC 4 mLa 11% or less thiamine loss in 24 hr at 23°C 774 C

Dextrose 20% BA USV 20 mL Physically compatible for 24 hr 315 C

Ringer’s injection, lactated BA USV 20 mL Physically compatible for 24 hr 315 C

Ringer’s injection, lactated TRc RC 4 mLa 5% or less thiamine loss in 24 hr at 23°C 774 C

Sodium chloride 0.9% BA USV 20 mL Physically compatible for 24 hr 315 C

Sodium chloride 0.9% TRc RC 4 mLa Thiamine losses of 6 to 11% in 24 hr at 23°C 774 C

Sodium lactate 1⁄6 M BA USV 20 mL Physically compatible for 24 hr 315 C

a Berocca Parenteral Nutrition.

b M.V.I. Pediatric.

c Tested in both glass and PVC containers.

d Tested in polyolefin containers.

Additive Compatibility

Multivitamins

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Cefoxitin sodium MSD 10 g USV 50 mLa W 5% cefoxitin loss in 24 hr and 10% 
in 48 hr at 25°C; 3% in 48 hr at 5°C

308 C

Fat emulsion, intra-
venous

VT 10% USV 4 mL Physically compatible for 48 hr at 
4°C and room temperature

32 C

Fat emulsion, intra-
venous

KA 10% KA Physically compatible for 24 hr at 
26°C. Little loss of most vitamins; up 
to 52% ascorbate loss

2050 C

Isoproterenol HCl WI 4 mg USV 10 mL Physically compatible 59 C

Meropenem ZEN 1 and 20 g AST 50 mL NS Color darkened in 4 hr at room 
temperature

1994 I

Methyldopate HCl MSD 1 g USV 10 mL D5W, D10W, D2.5½S, 
D2.5S, D5¼S, D5½S, 
D5S, D10S, NS, ½S

Physically compatible 23 C

Solution Compatibility (Cont.)



ASHP INJECTABLE DRUG INFORMATION MULTIvITAMINS 1143

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Metoclopramide HCl RB 20 and 320 mg USV 20 mLb NS Physically compatible for 48 hr at 
room temperature

924 C

Metoclopramide HCl RB 20 and 320 mg USV 20 mLc NS Physically compatible for 48 hr at 
room temperature

924 C

Norepinephrine bitar-
trate

WI 8 mg USV 10 mL D5W, D10W, D2.5½S, 
D2.5S, D5¼S, D5½S, 
D5S, D10S, NS, ½S

Physically compatible 77 C

Sodium bicarbonate AB 4.8 mEqd USV 10 mL D5W Physically compatible for 24 hr 772 C

Verapamil HCl KN 80 mg USV 10 mL D5W, NS Physically compatible for 24 hr 764 C

a Concentrate.

b M.V.I.

c M.V.I.-12.

d Two vials of Neut added to a liter of admixture.

Y-Site Injection Compatibility (1:1 Mixture)

Multivitamins

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 5 mg/mLa LY 0.01 mL/mLa Physically compatible for 4 hr at 25°C 1157 C

Ampicillin sodium AY 1 g/50 mLa b USV 5 mL/La Physically compatible for 24 hr at room 
temperature

323 C

Cefazolin sodium SKF 1 g/50 mLa USV 5 mL/La Physically compatible for 24 hr at room 
temperature

323 C

Ceftaroline fosamil FOR 2.22 mg/mLa b g BA 5 mL/La b g Physically compatible for 4 hr at 23°C 2826 C

Clindamycin phosphate UP 600 mg/100 mLa USV 5 mL/La Physically compatible for 24 hr at room 
temperature

323 C

Cloxacillin sodium SMX 100 mg/mL SZ Physically compatible for up to 4 hr at room 
temperature

3245 C

Diltiazem HCl MMD 5 mg/mL c Visually compatible 1807 C

Erythromycin lactobi-
onate

AB 500 mg/250 mLb USV 5 mL/La Physically compatible for 24 hr at room 
temperature

323 C

Fludarabine phosphate BX 1 mg/mLa ROR 0.01 mL/mLa Visually compatible for 4 hr at 22°C 1439 C

Gentamicin sulfate SC 80 mg/100 mLa USV 5 mL/La Physically compatible for 24 hr at room 
temperature

323 C

Hydroxyethyl starch 
130/0.4 in sodium chlo-
ride 0.9%

FRK 6% SX 2.5, 5, 10 mL/La Visually compatible for 24 hr at room 
temperature

2770 C

Meropenem 50 mg/mL SZ Physically compatible for 4 hr at room 
temperature

3538 C

Pantoprazole sodium f 4 mg/mL SX Precipitates within 1 hr 2574 I

Tacrolimus FUJ 1 mg/mLb LY 0.001 mL/mLa Visually compatible for 24 hr at 25°C 1630 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

TPN #189d ROR e Visually compatible for 24 hr at 22°C 1767 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Concentration unspecified.

d Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

e M.V.I.-12.

f Test performed using the formulation WITHOUT edetate disodium.

g Tested in Ringer’s injection, lactated.

Additional Compatibility Information
Parenteral Nutrition Solutions
In a parenteral nutrition solution composed of amino acids, 
dextrose, electrolytes, trace elements, and multivitamins in 
PVC bags stored at 4 and 25°C, vitamin A rapidly deteriorated 
to 10% of the initial concentration in 8 hours at 25°C when 
exposed to light. The decomposition was slowed by light protec-
tion and refrigeration, with a loss of about 25% in 4 days. Folic 
acid concentration dropped 40% initially on admixture and then 
remained relatively constant for 28 days of storage. About 35% 
of the ascorbic acid was lost in 39 hours at 25°C when exposed 
to light. The loss was reduced to a negligible amount in 4 days 
by refrigeration and light protection. Thiamine content dropped 
by 50% initially but then remained unchanged over 120 hours 
of storage.1063 

The stability of ascorbic acid in parenteral nutrition solutions, 
with and without fat emulsion, was studied. Both with and 
without fat emulsion, the total vitamin C content (ascorbic acid 
plus dehydroascorbic acid) remained above 90% for 12 hours 
when the solutions were exposed to fluorescent light and for 24 
hours when they were protected from light. When stored in a 
cool dark place, the solutions were stable for 7 days.1227 

Samples from 24 1-L and four 2-L parenteral nutrition solu-
tions, containing 1 vial each of multivitamin concentrate (USV), 
were evaluated for thiamine hydrochloride content 48 and 72 
hours after mixing. The parenteral nutrition solutions contained 
amino acids 2.75 to 5%, dextrose 15 to 25%, and electrolytes. 
Thiamine hydrochloride was stable in all of the solutions tested 
in spite of approximately 0.05% sulfite content.843 

The vitamins in Cernevit (Baxter) diluted in three 2-in-1 
parenteral nutrition admixtures were tested for stability 
over 48 hours. Nearly all of the vitamins retained their initial  

concentrations. However, ascorbic acid exhibited losses of 
about 5%, 13%, and 17% in TPNs with dextrose concentrations 
of 10, 15, and 25%, respectively.2796 

Erythromycin
Erythromycin 5 mg/mL as the lactobionate in pH 8 buffer was 
combined with riboflavin in concentrations varying from 1 mg/
mL to 20 mcg/mL. On exposure to light for 4 hours, almost total 
decomposition of the erythromycin occurred, with only 4 to 12% 
remaining. Protection from light resulted in 12 to 25% decom-
position. When no riboflavin was present, 10% or less decom-
position of the erythromycin occurred. It was concluded that a 
photodynamic decomposition reaction was taking place.564 

Penicillin G
The times to 10% decomposition of combinations of penicillin 
G potassium buffered with multivitamin infusion concentrate in 
dextrose 5% and sodium chloride 0.9% have been calculated on 
the pH of the admixture:304 

Penicillin G
Potassium

Multivitamin
Infusion
Concentrate pH

Time to 10%
Decomposition

 1 million units/L 1 mL/L 5.1 6.51 hr

 1 million units/L 5 mL/L 4.9 4.56 hr

 3 million units/L 1 mL/L 5.4 13.54 hr

 3 million units/L 5 mL/L 5.0 6.38 hr

 5 million units/L 1 mL/L 5.7 22.01 hr

 5 million units/L 5 mL/L 5.1 6.51 hr

10 million units/L 1 mL/L 5.9 over 24 hr

10 million units/L 5 mL/L 5.4 13.54 hr

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Mycophenolate Mofetil Hydrochloride
AHFS 92:44

Products
Mycophenolate mofetil hydrochloride is available as a 
lyophilized powder in vials containing 500 mg of mycopheno-
late mofetil along with polysorbate 80 25 mg and citric acid 
5 mg.3516 3519 Sodium hydroxide may have been added during 
manufacturing to adjust pH.3516 3519 

Manufacturers recommend the use of dextrose 5% for 
reconstitution and dilution of the drug.3516 3519 Individuals who 
handle or prepare mycophenolate mofetil hydrochloride solu-
tions should use care and take precautions to avoid contact 
with the drug solution.3516 3519 Each vial should be reconstituted 
with 14 mL of dextrose 5% and gently shaken to dissolve the 
drug.3516 3519 The reconstituted solution must be further diluted 
with dextrose 5% to yield a solution with a final mycopheno-
late mofetil concentration of 6 mg/mL.3516 3519 The volumes of 
dextrose 5% to be used for the dilution of 1- and 1.5-g doses of the 
reconstituted solution are 140 and 210 mL, respectively.3516 3519  
The solution should be inspected for particulate matter and 
discoloration.3516 3519 

pH
The pH of the reconstituted solution ranges from 2.4 to 4.13516 
or 2.7 to 4.1.3519 

Trade Name(s)
CellCept

Administration
Mycophenolate mofetil hydrochloride is administered by slow 
intravenous infusion over a minimum of 2 hours into either a 

central line or peripheral vein.3516 3519 The drug should not be 
administered by rapid or bolus administration.3516 3519 

Stability
Mycophenolate mofetil hydrochloride is a white to off-white 
lyophilized powder that forms slightly yellow solution upon 
reconstitution and dilution.3516 3519 Intact vials of the drug should 
be stored at controlled room temperature3519 or at 25°C with 
excursions permitted from 15 to 30°C.3516 Dextrose 5% is the 
manufacturer-recommended diluent for reconstitution and 
dilution of mycophenolate mofetil hydrochloride; all other 
solutions are stated to be incompatible.3516 3519 Reconstituted 
solutions and solution diluted for infusion also may be kept at 
25°C.3516 3519 Manufacturers indicate that administration of the 
diluted drug should begin within 4 hours after reconstitution 
and dilution of the drug.3516 3519 

Freezing Solutions
Mycophenolate mofetil (Hoffmann-La Roche, Accord) 1, 4, and 
10 mg/mL in polypropylene bags of dextrose 5% (Grifols) was 
stable for 35 days when frozen at −15 to −25°C.3520 

Sorption
Mycophenolate mofetil (Hoffmann-La Roche, Accord) 1, 4, and 
10 mg/mL prepared with dextrose 5% using a closed-system 
transfer device (CSTD) (Equashield) demonstrated negligible 
amounts of sorption to the CSTD.3520 

DOI: 10.37573/9781585286850.277

Compatibility Information
Solution Compatibility

Mycophenolate mofetil HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% MACa RC 1, 5, 10 g Physically compatible. No loss in 7 days at 4 and 25°C 2394 C

Dextrose 5% GEN, ZYD 6 g Initiate administration within 4 hr after reconstitution and 
dilution

3516, 3519 C

Dextrose 5% GRIb RC, ACD 1 and 4 g Physically and chemically stable for 35 days at 2 to 8°C and 14 
days at 23 to 27°C

3520 C

Dextrose 5% GRIb RC 10 g Physically and chemically stable for 35 days at 2 to 8°C and 14 
days at 23 to 27°C

3520 C

Dextrose 5% GRIb ACD 10 g Physically and chemically stable for 35 days at 2 to 8°C and 21 
days at 23 to 27°C

3520 C

a Tested in PVC containers.

b Tested in polypropylene containers.
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Y-Site Injection Compatibility (1:1 Mixture)

Mycophenolate mofetil HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Anidulafungin VIC 0.5 mg/mLa RC 6 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Cangrelor tetrasodium TMC 1 mg/mLb 6 mg/mLa Gross white turbid precipitate forms imme-
diately

3243 I

Caspofungin acetate ME 0.7 mg/mLb RC 6 mg/mLb Physically compatible for 4 hr at room 
temperature

2758 C

Cefepime HCl 20 mg/mLa RC 5.9 mg/mLa Physically compatible with no mycopheno-
late mofetil loss in 4 hr

2738 C

Ceftolozane sulfate–tazo-
bactam sodium

CUB 10 mg/mLa c GEN 6 mg/mLa Physically compatible for 2 hr 3262 C

Cyclosporine BED 1 mg/mLa RC 5.9 mg/mLa Effervescence reported. No mycophenolate 
mofetil loss in 4 hr

2738 ?

Defibrotide sodium JAZ 8 mg/mLb RC 11.9 mg/mLa Solution became milky white and opaque 3149 I

Dopamine HCl AMR 4 mg/mLa RC 5.9 mg/mLa Physically compatible and 4% mycopheno-
late mofetil loss in 4 hr

2738 C

Isavuconazonium sulfate ASP 1.5 mg/mLa GEN 6 mg/mLa Physically compatible for 2 hr 3263 C

Letermovir ME Physically incompatible 3398 I

Micafungin sodium ASP 1.5 mg/mLb RC 6 mg/mLa White precipitate forms immediately 2683 I

Norepinephrine bitartrate 1 mg/mLa RC 5.9 mg/mLa Physically compatible and 2% mycopheno-
late mofetil loss in 4 hr

2738 C

Tacrolimus FUJ 0.02 mg/mLa RC 5.9 mg/mLa Physically compatible and 2% mycopheno-
late mofetil loss in 4 hr

2738 C

Vancomycin HCl 10 mg/mLa RC 5.9 mg/mLa Physically compatible and 3% mycopheno-
late mofetil loss in 4 hr

2738 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

Selected Revisions January 31, 2020. © Copyright, October 
2004. American Society of Health-System Pharmacists, Inc.
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Nafcillin Sodium
AHFS 8:12.16.12

Products
Nafcillin sodium is available in vials containing the equivalent of 
1 and 2 g of nafcillin.4 Reconstitute the 1-g vial with 3.4 mL and 
the 2-g vial with 6.6 mL of sterile water for injection, sodium 
chloride 0.9%, or bacteriostatic water for injection containing 
parabens or benzyl alcohol. The solution then contains nafcillin 
sodium equivalent to nafcillin 250 mg/mL with sodium citrate 
buffer. The final volumes of the 1- and 2-g vials are 4 and 8 mL, 
respectively.4 

A 10-g pharmacy bulk vial is also available and is reconsti-
tuted with 93 mL of sterile water for injection or sodium chlo-
ride 0.9% to yield a 100-mg/mL solution with sodium citrate 
buffer 4 mg/mL.4 

Nafcillin sodium is also available as frozen premixed solu-
tions containing 1 and 2 g of nafcillin per minibag in dextrose 
3.6% or 2%, respectively.1(2/07) 

pH
The pH of the reconstituted solution and frozen premixed solu-
tion is 6 to 8.5.4 

Osmolality
The osmolality of nafcillin sodium 250 mg/mL in sterile water 
for injection was 709 mOsm/kg by freezing-point depression 
and 665 mOsm/kg by vapor pressure.1071 

The frozen premixed solutions have an osmolality of 300 
mOsm/kg.4 

The osmolality of nafcillin sodium (Wyeth) 40 mg/mL was 
determined to be 403 mOsm/kg in dextrose 5% and 402 
mOsm/kg in sodium chloride 0.9%.1375 

The osmolality of nafcillin sodium was calculated for the 
following dilutions1054:

Osmolality (mOsm/kg)

Diluent 50 mL 100 mL

2 g

Dextrose 5% 399 334

Sodium chloride 0.9% 425 361

3 g

Dextrose 5% 458 371

Sodium chloride 0.9% 485 398

The following maximum nafcillin sodium concentrations 
were recommended to achieve osmolalities suitable for periph-
eral infusion in fluid-restricted patients1180:

Diluent

Maximum
Concentration
(mg/mL)

Osmolality
(mOsm/kg)

Dextrose 5% 71 491

Sodium chloride 0.9% 64 470

Sterile water for injection 128 319

Sodium Content
Each gram of nafcillin sodium with sodium citrate buffer contains 
2.9 mEq (66 mg) of sodium.4 27 

Administration
Nafcillin sodium may be administered intramuscularly by deep 
intragluteal injection, by direct intravenous injection, or by 
intermittent intravenous infusion. For direct intravenous injec-
tion, the dose should be diluted with 15 to 30 mL of sterile water 
for injection or sodium chloride 0.45 or 0.9% and given over five 
to 10 minutes into the tubing of a running intravenous infusion. 
Intermittent intravenous infusion in a concentration between 2 
and 40 mg/mL should be administered slowly, over 30 to 60 
minutes.4 

Stability
Intact containers should be stored at controlled room 
temperature or lower.4 When reconstituted to a concentra-
tion of 250 mg/mL, nafcillin sodium is stable for three days 
at room temperature or seven days when refrigerated at 2 to 
8°C.4 27 At concentrations of 2 to 40 mg/mL, nafcillin sodium 
is stable for 24 hours at room temperature or 96 hours under 
refrigeration.4 

Commercially available frozen premixed nafcillin sodium 
solutions, thawed at room temperature or under refrigeration, 
are stable for 72 hours at 25°C and 21 days at 5°C.4 

The activity of nafcillin 100 mg/L was evaluated in peritoneal 
dialysis fluids containing dextrose 1.5 or 4.25% (Dianeal 137, 
Travenol). Storage at 25°C resulted in no loss of antimicrobial 
activity in 24 hours.515 

The stability of nafcillin sodium (Wyeth) 100 mg/L in peri-
toneal dialysis solutions (Dianeal 137 and PD2) with heparin 
sodium 500 units/L was evaluated. About 98% activity remained 
after 24 hours at 25°C.1228 

DOI: 10.37573/9781585286850.278
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pH Effects
The stability of nafcillin sodium is pH dependent, with a 
maximum stability at pH 6 and a preferred range of pH 5 to 
8. Drug decomposition is increased as pH values vary from this 
range. Additives that may result in a final pH of above 8 or below 
5 should not be mixed with nafcillin sodium.27 

Freezing Solutions
At a concentration of 250 mg/mL in sterile water for injec-
tion and frozen at –20°C, the drug is stable for up to three 
months.27 123 

In one study, however, when nafcillin sodium (Wyeth) 1 g/4 
mL was frozen at –20°C in glass syringes (Hy-Pod), the drug was 
stable for nine months.532 

In another study, nafcillin sodium (Wyeth) 1 g/50 mL of 
dextrose 5% in PVC bags frozen at –20°C for 30 days and then 
thawed by exposure to ambient temperature or microwave radi-
ation showed no evidence of precipitation or color change but 
had a 2 to 3% loss. Subsequent storage of the admixture at 
room temperature for 24 hours also yielded physically compat-
ible solutions with no additional loss of activity.555 

Syringes
Nafcillin sodium (Apothecon) 10 mg/mL in sodium chloride 0.9% 
was packaged in 10-mL polypropylene syringes (Becton Dickinson) 
and stored at 5 and 25°C. The solutions remained clear under 
refrigeration for 44 days and at room temperature for seven days. 
A yellow color developed after 14 days at room temperature. 
About 2% loss of nafcillin sodium occurred after seven days and 
18% loss in 14 days at 25°C. Under refrigeration, 1% loss occurred 
after 44 days. Stability in glass containers was comparable.2325 

Ambulatory Pumps
Nafcillin sodium (Marsam) 20 mg/mL in sterile water for injec-
tion in PVC portable pump reservoirs (Pharmacia Deltec) exhib-
ited no loss in three days stored at 25°C and in 14 days at 5°C. 
However, at a concentration of 120 mg/mL, 6% loss was found 
in three days at 25°C, and 2% loss occurred in 14 days at 5°C.2080 

Nafcillin sodium 40 and 50 mg/mL in sodium chloride 0.9% 
precipitated in as little as one day at the simulated ambulatory 
use temperature of 35°C. At 20 mg/mL, precipitation appeared 
in three days. When stored at room temperature, no precipita-
tion appeared at any concentration in three days.2664 

Compatibility Information
Solution Compatibility

Nafcillin sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s injection AB WY 2 and 30 g Physically compatible and stable for 24 hr at 25°C 27 C

Dextrose 5% in half-strength Ringer’s 
injection, lactated

AB WY 2 and 30 g Physically compatible 27 C

Dextrose 5% in Ringer’s injection, 
lactated

AB WY 2 and 30 g Physically compatible 27 C

Dextrose 5% in sodium chloride 0.225% AB WY 2 and 30 g Physically compatible 27 C

Dextrose 5% in sodium chloride 0.45% 2 to 40 g Under 10% loss in 24 hr at room temperature and 96 hr 
refrigerated

4 C

Dextrose 5% in sodium chloride 0.45% AB WY 2 and 30 g Physically compatible and stable for 24 hr at 25°C 27 C

Dextrose 5% in sodium chloride 0.9% AB WY 2 and 30 g Physically compatible and stable for 24 hr at 25°C 27 C

Dextrose 5% 2 to 40 g Under 10% loss in 24 hr at room temperature and 96 hr 
refrigerated

4 C

Dextrose 5% WY 1 g Stable for 24 hr 109 C

Dextrose 5% AB WY 2 and 30 g Physically compatible and stable for 24 hr at 25°C 27 C

Dextrose 5% TRa WY 20 g Physically compatible and stable for 24 hr at room tempera-
ture

555 C

Dextrose 5% TRa WY 20 g About 10% loss in 7 days at 24°C and 8% loss in 15 days at 
4°C

336 C

Dextrose 10% in sodium chloride 0.9% AB WY 2 and 30 g Physically compatible 27 C

Dextrose 10% AB WY 2 and 30 g Physically compatible 27 C

Ionosol T in dextrose 5% AB WY 2 and 30 g Physically compatible 27 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Normosol M in dextrose 5% AB WY 2 and 30 g Physically compatible and stable for 24 hr at 25°C 27 C

Normosol R AB WY 2 and 30 g Physically compatible 27 C

Normosol R in dextrose 5% AB WY 2 and 30 g Physically compatible 27 C

Ringer’s injection 2 to 40 g Under 10% loss in 24 hr at room temperature and 96 hr 
refrigerated

4 C

Ringer’s injection AB WY 2 and 30 g Physically compatible and stable for 24 hr at 25°C 27 C

Ringer’s injection, lactated AB WY 2 and 30 g Physically compatible and stable for 24 hr at 25°C 27 C

Sodium chloride 0.9% 2 to 40 g Under 10% loss in 24 hr at room temperature and 96 hr 
refrigerated

4 C

Sodium chloride 0.9% WY 1 g Stable for 24 hr 109 C

Sodium chloride 0.9% AB WY 2 and 30 g Physically compatible and stable for 24 hr at 25°C 27 C

Sodium chloride 0.9% ABc WY 80 g 5% or less loss with 24-hr storage at 5°C then 48 hr at 30°C 1779 C

Sodium chloride 0.9% TRa WY 20 g About 6% loss in 3 days at 24°C and 6% loss in 24 days at 
4°C

336 C

Sodium lactate 1⁄6 M 2 to 40 g Under 10% loss in 24 hr at room temperature and 96 hr 
refrigerated

4 C

Sodium lactate 1⁄6 M AB WY 2 and 30 g Physically compatible and stable for 24 hr at 25°C 27 C

TPN #107b 1 and 2 g Nafcillin activity retained for 24 hr at 21°C 1326 C

a Tested in PVC containers.

b Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

c Tested in portable pump reservoirs (Pharmacia Deltec).

Additive Compatibility

Nafcillin sodium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Aminophylline SE 500 mg WY 30 g D5W Nafcillin retained for 24 hr at 25°C 27 C

Aminophylline SE 500 mg WY 2 g D5W 14% nafcillin loss in 24 hr at 25°C 27 I

Ascorbic acid UP 500 mg WY 5 g D5W Physically incompatible 15 I

Aztreonam SQ 20 g BR 20 g D5W, NSa Cloudiness and precipitate form. 7% aztreonam and 
11% nafcillin loss in 24 hr at room temperature

1028 I

Bleomycin sulfate BR 20 and 30 units BR 2.5 g NS Substantial loss of bleomycin activity in 1 week at 4°C 763 I

Chloramphenicol sodium 
succinate

PD 1 g WY 500 mg Physically compatible 27 C

Chlorothiazide sodium MSD 500 mg WY 500 mg Physically compatible 27 C

Cytarabine UP 100 mg 4 g D5W Heavy crystalline precipitation 174 I

Dexamethasone sodium 
phosphate

MSD 4 mg WY 500 mg Physically compatible 27 C

Dextran 40 PH 10% WY 2 and 30 g D5W Physically compatible and stable for 24 hr at 25°C 27 C

Diphenhydramine HCl PD 50 mg WY 500 mg Physically compatible 27 C

Ephedrine sulfate 50 mg WY 500 mg Physically compatible 27 C

Solution Compatibility (Cont.)



1150 NAFCILLIN SODIUM ASHP INJECTABLE DRUG INFORMATION

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Gentamicin sulfate 75 mg 1 g TPN #107b 10% gentamicin loss in 24 hr at 21°C 1326 I

Heparin sodium AB, 
WY

20,000 units WY 500 mg Physically compatible 27 C

Heparin sodium AB 20,000 units WY 500 mg Physically compatible 21 C

Hydrocortisone sodium 
succinate

UP 250 mg WY 500 mg Precipitate forms within 1 hr 27 I

Hydroxyzine HCl PF 100 mg WY 500 mg Physically compatible 27 C

Lidocaine HCl AST 0.6 g AP 20 g D5Wa , NSc Visually compatible. Little nafcillin loss in 48 hr at 
23°C. Lidocaine not tested

1806 C

Methylprednisolone 
sodium succinate

UP 125 mg WY 500 mg D5W Precipitate forms 329 I

Potassium chloride TR 40 mEq WY 30 g NS Nafcillin stable for 24 hr at 25°C 27 C

Potassium chloride AB 40 mEq WY 500 mg Physically compatible 27 C

Prochlorperazine 
edisylate

SKF 10 mg WY 500 mg Physically compatible 27 C

Sodium bicarbonate AB 40 mEq WY 500 mg Physically compatible 27 C

Sodium lactate AB 50 mEq WY 500 mg Physically compatible 27 C

Verapamil HCl KN 80 mg WY 4 g D5W, NS Physically compatible for 24 hr 764 C

Verapamil HCl SE d WY 40 g D5W, NS Cloudy solution clears with agitation 1166 ?

a Tested in PVC containers.

b Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

c Tested in polyolefin containers.

d Final concentration unspecified.

Drugs in Syringe Compatibility

Nafcillin sodium

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Heparin sodium AB 20,000 units/1 mL WY 500 mg Physically compatible for at least 30 min 21 C

Y-Site Injection Compatibility (1:1 Mixture)

Nafcillin sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 5 mg/mLa WY 20 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Atropine sulfate 0.4 mg/mL WY 33 mg/mLb No precipitation 547 C

Caspofungin acetate ME 0.7 mg/mLb SZ 20 mg/mLb Transient turbidity becomes white precipitate 2758 I

Cyclophosphamide MJ 20 mg/mLa WY 20 mg/mLa Physically compatible for 4 hr at 25°C 1194 C

Diazepam 5 mg/mL WY 33 mg/mLb No precipitation 547 C

Diltiazem HCl MMD 5 mg/mL WY 10 mg/mLb Cloudiness forms and persists 1807 I

Diltiazem HCl MMD 5 mg/mL WY 200 mg/mLb Cloudiness forms but clears with swirling 1807 ?

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Diltiazem HCl MMD 1 mg/mLb WY 10 and 200 mg/mLb Visually compatible 1807 C

Droperidol 2.5 mg/mL WY 33 mg/mLb Precipitate forms, probably free nafcillin 547 I

Enalaprilat MSD 0.05 mg/mLb BR 10 mg/mLa Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Esmolol HCl DCC 10 mg/mLa BR 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Famotidine MSD 0.2 mg/mLa WY 15 mg/mLb Physically compatible for 14 hr 1196 C

Fentanyl citrate 0.05 mg/mL WY 33 mg/mLb No precipitation 547 C

Fluconazole RR 2 mg/mL BR 20 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Foscarnet sodium AST 24 mg/mL BR 20 mg/mLc Physically compatible for 24 hr at 25°C under fluo-
rescent light

1393 C

Heparin sodium TR 50 units/mL WY 20 mg/mLa Visually compatible for 4 hr at 25°C 1793 C

Hydromorphone HCl WY 0.2 mg/mLa WY 20 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Insulin, regular LI 0.2 unit/mLb BA 20 and 40 mg/mLa Precipitates immediately 1395 I

Labetalol HCl SC 1 mg/mLa BR 10 mg/mLa Cloudy precipitate forms immediately 1171 I

Magnesium sulfate IX 16.7, 33.3, 
66.7, 100 mg/
mLa 

WY 20 mg/mLa Physically compatible for at least 4 hr at 32°C 813 C

Meperidine HCl WY 10 mg/mLa WY 20 mg/mLa Cloudy haze cleared on mixing and remained 
clear for 4 hr at 25°C

987 ?

Meperidine HCl WY 10 mg/mLb WY 20 and 30 mg/mLa Cloudy solution formed immediately and persisted 
for at least 1 hr at 25°C

1338 I

Midazolam HCl RC 1 mg/mLa WY 20 mg/mLa Immediate haze. Particles in 4 hr 1847 I

Morphine sulfate WI 1 mg/mLa WY 20 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Morphine sulfate ES 1 mg/mLb WY 30 mg/mLa Physically compatible for 1 hr at 25°C 1338 C

Nalbuphine HCl 10 mg/mL WY 33 mg/mLb Precipitate forms, probably free nafcillin 547 I

Nicardipine HCl DCC 0.1 mg/mLa BR 10 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Pentazocine lactate 30 mg/mL WY 33 mg/mLb Precipitate forms, probably free nafcillin 547 I

Propofol ZENj 10 mg/mL MAR 20 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Theophylline TR 4 mg/mL WY 20 mg/mLa Visually compatible for 6 hr at 25°C 1793 C

TNA #218 to #226d BE, APC 20 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TPN #54d 250 mg/mL Physically compatible and nafcillin activity 
retained over 6 hr at 22°C

1045 C

TPN #61d e WY 250 mg/1 mLf Physically compatible 1012 C

TPN #61d g WY 1.5 g/6 mLf Physically compatible 1012 C

TPN #212 to #215d BE 20 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Vancomycin HCl AB 20 mg/mLa BE 250 mg/mLi Transient precipitate forms followed by a visibly 
hazy solution

2189 I

Vancomycin HCl AB 20 mg/mLa BE 10 and 50 mg/mLb Gross white precipitate forms immediately 2189 I

Vancomycin HCl AB 20 mg/mLa BE 1 mg/mLb Physically compatible for 4 hr at 23°C 2189 C

Vancomycin HCl AB 2 mg/mLa BE 10b , 50b , 250i mg/mL Subvisible measured haze forms immediately 2189 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vancomycin HCl AB 2 mg/mLa BE 1 mg/mLb Physically compatible for 4 hr at 23°C 2189 C

Verapamil HCl h White milky precipitate forms immediately 840, 
1303 

I

Verapamil HCl SE 2.5 mg/mL WY 40 mg/mLc White precipitate forms immediately. 20% of 
verapamil precipitated

1166 I

Zidovudine BW 4 mg/mLa BR 20 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

e Run at 21 mL/hr.

f Given over five minutes by syringe pump.

g Run at 94 mL/hr.

h Injected into a line being used to infuse nafcillin sodium.

i Tested in sterile water for injection.

j Test performed using the formulation WITH edetate disodium.

Selected Revisions January 31, 2020. © Copyright, October 
1982. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Nalbuphine Hydrochloride
AHFS 28:08.12

Products
Nalbuphine hydrochloride is available as a 10-mg/mL solution 
in 1-mL ampuls and 10-mL vials and as a 20-mg/mL solution in 
1-mL ampuls and 10-mL vials. Each mL of solution in vials also 
contains sodium citrate hydrous 0.94%, citric acid anhydrous 
1.26%, methyl- and propylparabens 0.2%, and hydrochloric acid 
to adjust pH. The 10-mg/mL solution contains sodium chloride 
0.225%. The ampul formulation contains no parabens.1(6/06) 

pH
The pH is adjusted to about 3.5 to 3.7.1(6/06) 

Administration
Nalbuphine hydrochloride is administered by subcutaneous, 
intramuscular, or intravenous injection.1(6/06) 4 

Stability
Intact vials and ampuls should be protected from excessive light 
and stored at 15 to 30°C.1(6/06) 4 

Central Venous Catheter
Nalbuphine hydrochloride (Astra) 1 mg/mL in dextrose 5% was 
found to be compatible with the ARROWg+ard Blue Plus (Arrow 
International) chlorhexidine-bearing triple-lumen central cath-
eter. Essentially complete delivery of the drug was found with 
little or no drug loss occurring. Furthermore, chlorhexidine 
delivered from the catheter remained at trace amounts with no 
substantial increase due to the delivery of the drug through the 
catheter.2335 

DOI: 10.37573/9781585286850.279

Compatibility Information
Solution Compatibility

Nalbuphine HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium chloride 0.9% DU 3.3 to 10 g Physically compatible for 48 hr 128 C

Dextrose 10% DU 3.3 to 10 g Physically compatible for 48 hr 128 C

Ringer’s injection, lactated DU 3.3 to 10 g Physically compatible for 48 hr 128 C

Sodium chloride 0.9% DU 3.3 to 10 g Physically compatible for 48 hr 128 C

Drugs in Syringe Compatibility

Nalbuphine HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Atropine sulfate WY 0.2 mg EN 10 mg/1 mL Physically compatible for 36 hr at 27°C 762 C

Atropine sulfate WY 0.2 mg EN 5 mg/0.5 mL Physically compatible for 36 hr at 27°C 762 C

Atropine sulfate WY 0.5 mg EN 10 mg/1 mL Physically compatible for 36 hr at 27°C 762 C

Atropine sulfate WY 0.5 mg EN 5 mg/0.5 mL Physically compatible for 36 hr at 27°C 762 C

Atropine sulfate 0.4 and 1 mg DU 10 mg/1 mL Physically compatible for 48 hr 128 C

Atropine sulfate 0.4 and 1 mg DU 20 mg/1 mL Physically compatible for 48 hr 128 C

Diazepam RC 5 mg/1 mL EN 10 mg/1 mL Immediate milky precipitate that persists for 36 hr at 27°C 762 I

Diazepam RC 5 mg/1 mL EN 5 mg/0.5 mL Immediate milky precipitate that clears upon shaking. Clear 
for 36 hr at 27°C

762 ?

Diazepam RC 5 mg/1 mL EN 2.5 mg/0.25 mL Immediate milky precipitate that clears upon shaking. Clear 
for 36 hr at 27°C

762 ?

Diazepam RC 10 mg/2 mL DU 10 mg/1 mL Physically incompatible 128 I
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Diazepam RC 10 mg/2 mL DU 20 mg/1 mL Physically incompatible 128 I

Diphenhydramine 
HCl

PD 50 mg/1 mL DU 10 mg/1 mL Physically compatible for 48 hr 128 C

Diphenhydramine 
HCl

PD 50 mg/1 mL DU 20 mg/1 mL Physically compatible for 48 hr 128 C

Droperidol JN 5 mg/2 mL EN 5 mg/0.5 mL Physically compatible for 36 hr at 27°C 762 C

Droperidol JN 2.5 mg/1 mL EN 10 mg/1 mL Physically compatible for 36 hr at 27°C 762 C

Droperidol JN 2.5 mg/1 mL EN 5 mg/0.5 mL Physically compatible for 36 hr at 27°C 762 C

Droperidol JN 5 mg/2 mL DU 10 mg/1 mL Physically compatible for 48 hr 128 C

Droperidol JN 5 mg/2 mL DU 20 mg/1 mL Physically compatible for 48 hr 128 C

Glycopyrrolate RB 0.2 mg/1 mL DU 10 mg/1 mL Physically compatible for 48 hr 128 C

Glycopyrrolate RB 0.2 mg/1 mL DU 20 mg/1 mL Physically compatible for 48 hr 128 C

Hydroxyzine HCl PF 50 mg EN 10 mg/1 mL Physically compatible for 36 hr at 27°C 762 C

Hydroxyzine HCl PF 50 mg EN 5 mg/0.5 mL Physically compatible for 36 hr at 27°C 762 C

Hydroxyzine HCl PF 50 mg EN 2.5 mg/0.25 mL Physically compatible for 36 hr at 27°C 762 C

Hydroxyzine HCl PF 25 mg/1 mL DU 10 mg/1 mL Physically compatible for 48 hr 128 C

Hydroxyzine HCl PF 25 mg/1 mL DU 20 mg/1 mL Physically compatible for 48 hr 128 C

Ketorolac trometh-
amine

SY 180 mg/6 mL DU 30 mg/3 mL Solid white precipitate forms immediately and settles to 
bottom

1703 I

Lidocaine HCl 40 mg DU 10 mg/1 mL Physically compatible for 48 hr 128 C

Lidocaine HCl 40 mg DU 20 mg/1 mL Physically compatible for 48 hr 128 C

Midazolam HCl RC 5 mg/1 mL DU 10 mg/1 mL Physically compatible for 4 hr at 25°C 1145 C

Pentobarbital 
sodium

WY 50 mg/1 mL EN 10 mg/1 mL Immediate white milky precipitate that persists for 36 hr at 
27°C

762 I

Pentobarbital 
sodium

WY 50 mg/1 mL EN 2.5 mg/0.25 mL Immediate white milky precipitate that clears upon vigorous 
shaking

762 I

Pentobarbital 
sodium

WY 50 mg/1 mL EN 5 mg/0.5 mL Immediate white milky precipitate that persists for 36 hr at 
27°C

762 I

Prochlorperazine 
edisylate

WY 5 mg/1 mL EN 10 mg/1 mL Physically compatible for 36 hr at 27°C 762 C

Prochlorperazine 
edisylate

WY 5 mg/1 mL EN 5 mg/0.5 mL Physically compatible for 36 hr at 27°C 762 C

Prochlorperazine 
edisylate

WY 5 mg/1 mL EN 2.5 mg/0.25 mL Physically compatible for 36 hr at 27°C 762 C

Prochlorperazine 
edisylate

SKF 10 mg/2 mL DU 10 mg/1 mL Physically compatible for 48 hr 128 C

Prochlorperazine 
edisylate

SKF 10 mg/2 mL DU 20 mg/1 mL Physically compatible for 48 hr 128 C

Promethazine HCl ES 25 mg EN 10 mg/1 mL Physically compatible for 36 hr at 27°C 762 C

Promethazine HCl ES 25 mg EN 5 mg/0.5 mL Physically compatible for 36 hr at 27°C 762 C

Promethazine HCl ES 12.5 mg EN 10 mg/1 mL Physically compatible for 36 hr at 27°C 762 C

Promethazine HCl WY 25 and 50 mg DU 10 mg/1 mL Physically incompatible 128 I

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Promethazine HCl WY 25 and 50 mg DU 20 mg/1 mL Physically incompatible 128 I

Promethazine HCl WY 25 mg/1 mL DU 10 mg/1 mL White flocculent precipitate forms immediately 1184 I

Promethazine HCl ES 25 mg/1 mL DU 10 mg/1 mL Physically compatible for 24 hr at room temperature 1184 C

Ranitidine HCl GL 50 mg/2 mL EN 10 mg/1 mL Physically compatible for 1 hr at 25°C 978 C

Scopolamine HBr BW 0.86 mg/1 mL EN 10 mg/1 mL Physically compatible for 36 hr at 27°C 762 C

Scopolamine HBr BW 0.86 mg/1 mL EN 5 mg/0.5 mL Physically compatible for 36 hr at 27°C 762 C

Scopolamine HBr BW 0.43 mg/0.5 
mL

EN 10 mg/1 mL Physically compatible for 36 hr at 27°C 762 C

Scopolamine HBr 0.4 mg DU 10 mg/1 mL Physically compatible for 48 hr 128 C

Scopolamine HBr 0.4 mg DU 20 mg/1 mL Physically compatible for 48 hr 128 C

Trimethoben-
zamide HCl

BE 100 mg/1 mL EN 10 mg/1 mL Physically compatible for 36 hr at 27°C 762 C

Trimethoben-
zamide HCl

BE 100 mg/1 mL EN 5 mg/0.5 mL Physically compatible for 36 hr at 27°C 762 C

Trimethoben-
zamide HCl

BE 100 mg/1 mL EN 2.5 mg/0.25 mL Physically compatible for 36 hr at 27°C 762 C

Trimethoben-
zamide HCl

200 mg/2 mL DU 10 mg/1 mL Physically compatible for 48 hr 128 C

Trimethoben-
zamide HCl

200 mg/2 mL DU 20 mg/1 mL Physically compatible for 48 hr 128 C

Y-Site Injection Compatibility (1:1 Mixture)

Nalbuphine HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL HOS 10 mg/mL Physically compatible with little or no loss of either 
drug in 4 hr at 23°C

2901, 2902 C

Acetaminophen CAD 10 mg/mL HOS 20 mg/mL Physically compatible with less than 10% acetamino-
phen loss over 4 hr at room temperature

2841, 2844 C

Acyclovir sodium BV 5 mg/mLb HOS 10 mg/mL Physically compatible 2794 C

Allopurinol sodium BW 3 mg/mLb DU 10 mg/mL Particles in 1 hr. Crystals in 4 hr 1686 I

Amifostine USB 10 mg/mLa AST 10 mg/mL Physically compatible for 4 hr at 23°C 1845 C

Aztreonam SQ 40 mg/mLa AST 10 mg/mL Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa AST 10 mg/mL Physically compatible for 4 hr at 23°C 2373 C

Blinatumomab AMG 0.125 mcg/mLb MYL 1 mg/mLb Persistent particulate formation 3405, 3417 I

Blinatumomab AMG 0.375 mcg/mLb MYL 1 mg/mLb Flakes transiently appear when blinatumomab is 
added to nalbuphine; not observed when order of 
mixing was reversed

3405, 3417 ?

Cangrelor tetrasodium TMC 1 mg/mLb 10 mg/mL Physically compatible for 4 hr 3243 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa AST 10 mg/mL Physically compatible for 4 hr at 23°C 2074 C

Cladribine ORT 0.015b  and 0.5c  
mg/mL

AST 10 mg/mL Physically compatible for 4 hr at 23°C 1969 C

Defibrotide sodium JAZ 8 mg/mLb MYL 2 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Dexmedetomidine HCl AB 4 mcg/mLb AST 10 mg/mL Physically compatible for 4 hr at 23°C 2383 C

Docetaxel RPR 0.9 mg/mLa AST 10 mg/mL Increase in measured subvisible turbidity occurs imme-
diately

2224 I

Etoposide phosphate BR 5 mg/mLa AST 10 mg/mL Physically compatible for 4 hr at 23°C 2218 C

Fenoldopam mesylate AB 80 mcg/mLb EN 10 mg/mL Physically compatible for 4 hr at 23°C 2467 C

Filgrastim AMG 30 mcg/mLa DU 10 mg/mL Physically compatible for 4 hr at 22°C 1687 C

Fludarabine phos-
phate

BX 1 mg/mLa DU 10 mg/mL Visually compatible for 4 hr at 22°C 1439 C

Gemcitabine HCl LI 10 mg/mLb AST 10 mg/mL Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa AB 10 mg/mL Physically compatible for 4 hr at 23°C 2000 C

Hetastarch in 
lactated electrolyte

AB 6% AST 10 mg/mL Physically compatible for 4 hr at 23°C 2339 C

Linezolid PHU 2 mg/mL AST 10 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Melphalan HCl BW 0.1 mg/mLb AST 10 mg/mL Physically compatible for 3 hr at 22°C 1557 C

Methotrexate sodium 30 mg/mL DU 10 mg/mL Yellow precipitate forms immediately 1788 I

Nafcillin sodium WY 33 mg/mLb 10 mg/mL Precipitate forms, probably free nafcillin 547 I

Oxaliplatin SS 0.5 mg/mLa EN 10 mg/mL Physically compatible for 4 hr at 23°C 2566 C

Paclitaxel NCI 1.2 mg/mLa AST 10 mg/mL Physically compatible for 4 hr at 22°C 1556 C

Pemetrexed disodium LI 20 mg/mLb EN 10 mg/mL White precipitate forms immediately 2564 I

Piperacillin sodium–
tazobactam sodium

LEf 40 mg/mLa g DU 10 mg/mL Heavy white turbidity forms immediately. Particles 
form in 4 hr

1688 I

Propofol ZENh 10 mg/mL AB 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

AST 10 mg/mL Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb DU 10 mg/mL Haze and filament form 1436 I

Sodium bicarbonate 1.4% DU 10 mg/mL Gas evolves 1788 I

Teniposide BR 0.1 mg/mLa DU 10 mg/mL Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMd 1 mg/mLa AST 10 mg/mL Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226e AB, AST 10 mg/mL Damage to emulsion occurs immediately with free oil 
formation possible

2215 I

TPN #212 to #215e AB 10 mg/mL Physically compatible for 4 hr at 23°C 2109 C

Vinorelbine tartrate BW 1 mg/mLb AST 10 mg/mL Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

d Lyophilized formulation tested.

e Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

f Test performed using the formulation WITHOUT edetate disodium.

g Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

h Test performed using the formulation WITH edetate disodium.

Selected Revisions January 31, 2020. © Copyright, October 
1984. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Naloxone Hydrochloride
AHFS 28:10

Products
Naloxone hydrochloride is available in the following formula-
tions:1(6/06) 

Component Preserved (mg/mL) Paraben-Free (mg/mL)

Naloxone HCl  1 0.4   1 0.4 0.02 

Sodium chloride  8.35 8.6   9 9 9  

Methyl- and propylparabens (9:1)  2 2    0 0 0  

Sizes (mL)  10 10    2 1 2  

pH
The pH is adjusted during manufacturing with hydrochloric acid 
to a target pH of 3 to 41(6/06)  with a range of 3 to 6.5.17 

Osmolality
The osmolality of the 0.02-mg/mL concentration was deter-
mined to be 293 mOsm/kg by freezing-point depression and 
289 mOsm/kg by vapor pressure.1071 

The osmolality of naloxone hydrochloride 0.4 mg/mL was 
determined to be 301 mOsm/kg.1233 

Trade Name(s)
Narcan

Administration
Naloxone hydrochloride may be administered by subcutaneous, 
intramuscular, or intravenous injection or by continuous intra-
venous infusion. Solutions for continuous intravenous infusion 
may be prepared as 2 mg/500 mL (4 mcg/mL) of sodium chlo-
ride 0.9% or dextrose 5%.1(6/06) 4 

Stability
Naloxone hydrochloride should be stored at room tempera-
ture and protected from excessive light. Naloxone hydrochlo-
ride should not be mixed with bisulfite, sulfite, or long-chain or 
high molecular weight anions or any solution with an alkaline 
pH.1(6/06) 4 

Naloxone hydrochloride under simulated summer conditions 
in paramedic vehicles was exposed to 26 to 38°C over 4 weeks. 
Analysis found no loss of the drug under these conditions.2562 

Syringes
Naloxone hydrochloride (Astra) 0.133 mg/mL in sodium chlo-
ride 0.9% packaged in polypropylene syringes (Sherwood) was 
physically stable and exhibited little or no loss in 24 hours 
stored at 4 and 23°C.2199 

DOI: 10.37573/9781585286850.280

Compatibility Information
Solution Compatibility

Naloxone HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% 4 mg Discard after 24 hr 1(6/06) C

Sodium chloride 0.9% 4 mg Discard after 24 hr 1(6/06) C

Additive Compatibility

Naloxone HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Morphine sulfate BA 1 gb SZ 4 mg a Physically compatible with less than 10% loss of 
either drug in 3 days at 22°C and 30 days at 4°C

3492 C

Morphine sulfate BA 1 gb SZ 12.5 mg a Physically compatible with less than 10% loss of 
either drug in 3 days at 22°C and 30 days at 4°C

3492 C

Morphine sulfate BA 1 gb SZ 25 mg a Physically compatible with less than 10% loss of 
either drug in 3 days at 22°C and 30 days at 4°C

3492 C

Verapamil HCl KN 80 mg EN 0.8 mg D5W, NS Physically compatible for 24 hr 764 C

a Tested in PVC containers.

b Tested as the premixed infusion solution.
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Drugs in Syringe Compatibility

Naloxone HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Dimenhydrinate 10 mg/1 mL 0.4 mg/1 mL Clear solution 2569 C

Heparin sodium 2500 units/1 mL DU 0.4 mg/1 mL Physically compatible for at least 5 min 1053 C

Ondansetron HCl GW 1.33 mg/mLa AST 0.133 mg/mLa Physically compatible. Under 6% ondansetron and under 
5% naloxone losses in 24 hr at 4 or 23°C

2199 C

Pantoprazole sodium b 4 mg/1 mL 0.4 mg/1 mL Precipitates within 4 hr 2574 I

a Tested in sodium chloride 0.9%.

b Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Naloxone HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Blinatumomab AMG 0.125 mcg/mLb MYL 0.2 mg/mLb Particles, flakes, thin needles, or haze transiently 
appears when naloxone is added to blinatumomab; 
not observed when order of mixing was reversed

3405, 3417 ?

Blinatumomab AMG 0.375 mcg/mLb MYL 0.2 mg/mLb Visually compatible for 12 hr at room temperature 3405, 3417 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLc d MYL 0.04 mg/mLc Physically compatible for 2 hr 3262 C

Cloxacillin sodium SMX 100 mg/mL SZ 0.4 mg/mL Physically compatible for up to 4 hr at room 
temperature

3245 C

Defibrotide sodium JAZ 8 mg/mLb MYL 0.4 mg/mL Visually compatible for 4 hr at room temperature 3149 C

Fenoldopam mesylate AB 80 mcg/mLb AB 0.4 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Isavuconazonium 
sulfate

ASP 1.5 mg/mLc PPR 0.04 mg/mLc Physically compatible for 2 hr 3263 C

Linezolid PHU 2 mg/mL DU 0.4 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Meropenem 50 mg/mL ALV 0.4 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Meropenem– 
vaborbactam

TMC 8 mg/mLb e MYL 0.04 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Plazomicin sulfate ACH 24 mg/mLc MYL 0.04 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Propofol ZEN 10 mg/mL AST 0.4 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Tedizolid phosphate CUB 0.8 mg/mLb PPR 0.04 mg/mLb Physically compatible for 2 hr 3244 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

e Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Neostigmine Methylsulfate
AHFS 12:04

Products
Neostigmine methylsulfate is available in concentrations of 0.5 and 
1 mg/mL in 10-mL vials with methyl- and propylparabens 0.2%.1(6/06) 

pH
The pH is adjusted to near 5.9 with a range of 5 to 6.5.1(6/06) 17 

Administration
Neostigmine methylsulfate may be administered intramuscu-
larly, subcutaneously, or slowly intravenously.1(6/06) 4 

Stability
Neostigmine methylsulfate in intact containers should be 
stored at controlled room temperature and protected from 
light, freezing, and temperatures of 40°C or more.1(6/06) 4 

Syringes
In 2015, reports of decreased potency of certain drugs (e.g., 
neostigmine methylsulfate) stored in Becton Dickinson syringes 
for extended periods (i.e., exceeding 24 hours) were confirmed 
by the manufacturer of these syringes; the cause of this change 
was later identified to be the inclusion of an alternate rubber 

stopper in the plunger of certain product lots of syringes.3029 3036 
3037 3039 3041 3042  Decreased potency was not observed when the 
syringes were filled and used promptly.3037  Use of the alternate 
stopper was later discontinued and use of the primary stopper 
in such syringes was resumed; however, Becton Dickinson states 
that its general-use syringes are cleared by FDA for immediate 
use in fluid aspiration and injection and that such syringes, 
regardless of the stopper material, have not been cleared by 
FDA for use as a closed-container system.3391 

The stability of neostigmine 0.5 mg/mL repackaged in poly-
propylene syringes was evaluated. Little concentration change 
was found after 4 weeks of storage at room temperature not 
exposed to direct light.2164 

Neostigmine methylsulfate (Elkins-Sinn) 0.167 mg/mL in 
sodium chloride 0.9% packaged in polypropylene syringes 
(Sherwood) was physically stable and exhibited no loss in 24 
hours stored at 4 and 23°C.2199 

Undiluted neostigmine methylsulfate (American Pharmaceu-
tical Partners) 1 mg/mL was packaged in 6-mL polypropylene 
syringes (Becton Dickinson) and stored at 23°C in fluorescent 
light and at 4°C for 90 days. The drug remained physically stable 
and under 2% loss occurred.2425 

DOI: 10.37573/9781585286850.281

Compatibility Information
Drugs in Syringe Compatibility

Neostigmine methylsulfate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Glycopyrrolate RB 0.2 mg/1 mL RC 0.5 mg/1 mL Physically compatible. pH in glycopyrrolate stability range 
for 48 hr at 25°C

331 C

Glycopyrrolate RB 0.2 mg/1 mL RC 1 mg/2 mL Physically compatible. pH in glycopyrrolate stability range 
for 48 hr at 25°C

331 C

Glycopyrrolate RB 0.4 mg/2 mL RC 0.5 mg/1 mL Physically compatible. pH in glycopyrrolate stability range 
for 48 hr at 25°C

331 C

Heparin sodium 2500 units/1 mL RC 0.5 mg/1 mL Physically compatible for at least 5 min 1053 C

Ondansetron HCl GW 1.33 mg/mLa ES 0.167 mg/mLa Physically compatible. Under 3% ondansetron and under 
5% neostigmine losses in 24 hr at 4 or 23°C

2199 C

Pentobarbital sodium AB 500 mg/10 mL RC 0.5 mg/1 mL Physically compatible 55 C

a Tested in sodium chloride 0.9%.

Y-Site Injection Compatibility (1:1 Mixture)

Neostigmine methylsulfate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Heparin sodium UP 1000 units/La RC 0.5 mg/mL Physically compatible for 4 hr at room temperature 534 C

Hydrocortisone sodium succinate UP 10 mg/La RC 0.5 mg/mL Physically compatible for 4 hr at room temperature 534 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Palonosetron HCl MGI 50 mcg/mL BA 0.5 mg/mL Physically compatible. No loss of either drug in 4 hr 2772 C

Potassium chloride AB 40 mEq/La RC 0.5 mg/mL Physically compatible for 4 hr at room temperature 534 C

a Tested in dextrose 5% in Ringer’s injection, dextrose 5% in Ringer’s injection, lactated, dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

Selected Revisions June 1, 2019. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Nesiritide
AHFS 24:12.92

Products
Nesiritide is available in 1.5-mg single-use vials containing 1.58 
mg of nesiritide with mannitol 20 mg, citric acid monohydrate 
2.1 mg, and sodium citrate dihydrate 2.94 mg.1(1/07) 

Reconstitute nesiritide using 5 mL of solution from a 250-mL 
plastic intravenous infusion container of dextrose 5%, sodium 
chloride 0.9%, dextrose 5% in sodium chloride 0.45%, or 
dextrose 5% in sodium chloride 0.225%, yielding a nesir-
itide concentration of 0.32 mg/mL. Gently rock the vial to aid 
dissolution making sure all surfaces, including the stopper, are 
in contact with the diluent; do not shake the vial. The recon-
stituted solution should be clear and colorless. Add the entire 
contents of the vial into the 250-mL plastic infusion solution 
container and invert several times to yield a nesiritide infusion 
concentration of 6 mcg/mL.1(1/07) 

Trade Name(s)
Natrecor

Administration
Nesiritide is administered by an initial intravenous injection 
drawn from the intravenous infusion solution and given over 
about 1 minute followed by continuous intravenous infusion. The 
intravenous tubing should be primed with 5 mL of the solution 
before connecting to the patient’s access port and before admin-
istering the initial bolus dose or beginning the infusion.1(1/07) 

Stability
Intact vials should be stored below 25°C in the original carton to 
protect from light. Protect the vials from freezing.1(1/07) 

The manufacturer states that the reconstituted nesiritide 
should be used within 24 hours stored between 2 and 25°C 
because no antimicrobial preservative is present.1(1/07) 

Nesiritide is incompatible with sodium metabisulfite and 
other bisulfite antioxidants used in some drug formulations. The 
specific formulation of the product to be used should be checked 
to ensure that no sulfite antioxidants are present. Drugs that 
contain sulfite antioxidants should not be administered into the 
same intravenous infusion line as nesiritide. The line should be 
flushed between administration of the incompatible drugs and 
nesiritide.1(1/07) 2625 

Sorption
The official product labeling states that nesiritide may bind to 
heparin-coated administration catheters decreasing the delivery 
of nesiritide to the patient and that heparin-coated administra-
tion lines must not be used to administer nesiritide.1(1/07) 

However, a study of nesiritide delivery through unprimed 
PVC and polyethylene tubing, a polyurethane central cath-
eter, and a heparin-coated PVC catheter found little alteration 
of the delivered concentration. About 94 to 98% of the drug 
was delivered through these devices compared to 98% through 
primed PVC tubing alone.2646 
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Compatibility Information
Y-Site Injection Compatibility (1:1 Mixture)

Nesiritide

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amiodarone HCl 50 mg/mL SCI 50 mcg/mLa b Physically compatible for 4 hr 2625 C

Argatroban SKB 1 mg/mLa SCI 6 mcg/mLa Physically compatible for 24 hr at 23°C 2572 C

Bumetanide 0.25 mg/mL SCI 50 mcg/mLa b Physically incompatible 2625 I

Digoxin 0.25 mg/mL SCI 50 mcg/mLa b Physically compatible for 4 hr 2625 C

Diltiazem HCl 5 mg/mL SCI 50 mcg/mLa b Physically compatible for 4 hr 2625 C

Dobutamine HCl 12.5 mg/mL SCI 50 mcg/mLa b Physically compatible for 4 hr. May be chemically incompatible 
with nesiritidec 

2625 ?

Dopamine HCl 80 mg/mL SCI 50 mcg/mLa b Physically compatible for 4 hr. May be chemically incompatible 
with nesiritidec 

2625 ?

Enalaprilat 1.25 mg/mL SCI 50 mcg/mLa b Physically incompatible 2625 I

Epinephrine HCl 1 mg/mL SCI 50 mcg/mLa b Physically compatible for 4 hr. May be chemically incompatible 
with nesiritidec 

2625 ?

Ethacrynate sodium 1 mg/mL SCI 50 mcg/mLa b Physically incompatible 2625 I
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Fentanyl citrate 0.05 mg/mL SCI 50 mcg/mLa b Physically compatible for 4 hr 2625 C

Furosemide 10 mg/mL SCI 50 mcg/mLa b Physically incompatible 2625 I

Heparin sodium 0.1, 1, 10 
units/mL

SCI 50 mcg/mLa b Physically incompatible 2625 I

Hydralazine HCl 20 mg/mL SCI 50 mcg/mLa b Physically incompatible 2625 I

Insulin, regular Up to 100 
units/mL

SCI 50 mcg/mLa b Physically incompatible 2625 I

Isavuconazonium 
sulfate

ASP 1.5 mg/mLd SCI 6 mcg/mLd Physically compatible for 2 hr 3263 C

Lidocaine HCl 20 mg/mL SCI 50 mcg/mLa b Physically compatible for 4 hr. May be chemically incompatible 
with nesiritidec 

2625 ?

Meperidine HCl 100 mg/mL SCI 50 mcg/mLa b Physically compatible for 4 hr. May be chemically incompatible 
with nesiritidec 

2625 ?

Metoprolol tartrate 1 mg/mL SCI 50 mcg/mLa b Physically compatible for 4 hr 2625 C

Metoprolol tartrate BED 1 mg/mL SCI 6 mcg/mLa Trace precipitate in 24 hr at 19°C 2795 I

Micafungin sodium ASP 1.5 mg/mLb SCI 6 mcg/mLa Microparticulates form immediately 2683 I

Milrinone lactate 1 mg/mL SCI 50 mcg/mLa b Physically compatible for 4 hr 2625 C

Morphine sulfate 15 mg/mL SCI 50 mcg/mLa b Physically compatible for 4 hr. May be chemically incompatible 
with nesiritidec 

2625 ?

Nicardipine HCl 2.5 mg/mL SCI 50 mcg/mLa b Physically compatible for 4 hr 2625 C

Nitroglycerin 0.2 mg/mL SCI 50 mcg/mLa b Physically compatible for 4 hr 2625 C

Norepinephrine 
bitartrate

1 mg/mL SCI 50 mcg/mLa b Physically compatible for 4 hr. May be chemically incompatible 
with nesiritidec 

2625 ?

Phenylephrine HCl 10 mg/mL SCI 50 mcg/mLa b Physically compatible for 4 hr. May be chemically incompatible 
with nesiritidec 

2625 ?

Procainamide HCl 500 mg/mL SCI 50 mcg/mLa b Physically compatible for 4 hr. May be chemically incompatible 
with nesiritidec 

2625 ?

Propranolol HCl 1 mg/mL SCI 50 mcg/mLa b Physically compatible for 4 hr 2625 C

Quinidine gluconate 80 mg/mL SCI 50 mcg/mLa b Physically compatible for 4 hr 2625 C

Sodium nitroprusside 5 mg/mL SCI 50 mcg/mLa b Physically compatible for 4 hr 2625 C

Torsemide 10 mg/mL SCI 50 mcg/mLa b Physically compatible for 4 hr 2625 C

Verapamil HCl 2.5 mg/mL SCI 50 mcg/mLa b Physically compatible for 4 hr 2625 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Nesiritide is incompatible with bisulfite antioxidants used in some drug formulations. The specific formulation of the product to be used should be checked to ensure that no 
sulfite antioxidants are present.

d Tested in both dextrose 5% and sodium chloride 0.9%.

Selected Revisions September 29, 2017. © Copyright, October 
2008. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Nicardipine Hydrochloride
AHFS 24:28.08

Products
Nicardipine hydrochloride is available as a 2.5-mg/mL concen-
trate for injection in 10-mL ampuls. Each mL also contains 
sorbitol 48 mg, citric acid monohydrate 0.525 mg, and sodium 
hydroxide 0.09 mg in water for injection. Additional citric acid 
and/or sodium hydroxide may have been added to adjust solu-
tion pH.1(1/06) 

pH
Buffered to pH 3.5.1(1/06) 

Trade Name(s)
Cardene I.V.

Administration
Nicardipine hydrochloride concentrate for injection must be 
diluted for use. It is administered as a slow continuous intrave-
nous infusion at a concentration of 0.1 mg/mL. The infusion is 
prepared by adding 10 mL of nicardipine hydrochloride (25 mg) 
to 240 mL of compatible infusion solution, making 250 mL of a 
0.1-mg/mL solution. If nicardipine hydrochloride is administered 

via a peripheral vein, the infusion site should be changed every 
12 hours to avoid venous irritation.1(1/06) 4 

Stability
Intact ampuls of the clear, yellow solution should be stored at 
controlled room temperature and protected from light. Freezing 
does not adversely affect the product, but exposure to elevated 
temperatures should be avoided.1(1/06) 

Light Effects
Deliberate exposure of a 0.1-mg/mL nicardipine hydrochlo-
ride solution to daylight resulted in about 8% loss in 7 hours 
and 21% loss in 14 hours. Protection from light may be consid-
ered.2193 

Sorption
Nicardipine hydrochloride (Dupont Merck) 50 and 500 mg/L 
in a variety of infusion solutions in polyvinyl chloride (PVC) 
containers showed a decline in concentration due to sorption to 
the plastic. Losses were rapid in Ringer’s injection, lactated with 
up to 42% lost in 24 hours. The concentrations were stable in 
glass containers.1380 

DOI: 10.37573/9781585286850.283

Compatibility Information
Solution Compatibility

Nicardipine HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s injection, lactated MGa DME 50 and 500 mg Physically compatible. 7% loss in 7 days at 
room temperature in light

1380 C

Dextrose 5% in Ringer’s injection, lactated TRb DME 500 mg Physically compatible. 7% loss in 24 hr at 
room temperature in light

1380 C

Dextrose 5% in Ringer’s injection, lactated TRb DME 50 mg Physically compatible. 11% loss in 24 hr at 
room temperature in light

1380 I

Dextrose 5% in sodium chloride 0.45% a b 100 mg Stable for 24 hr at room temperature 1(1/06) C

Dextrose 5% in sodium chloride 0.45% MGa DME 50 and 500 mg Physically compatible. Little loss in 7 days at 
room temperature in light

1380 C

Dextrose 5% in sodium chloride 0.45% TRb DME 50 and 500 mg Physically compatible. 9% loss in 72 hr at 
room temperature in light

1380 C

Dextrose 5% in sodium chloride 0.9% a b 100 mg Stable for 24 hr at room temperature 1(1/06) C

Dextrose 5% in sodium chloride 0.9% MGa DME 50 and 500 mg Physically compatible. Little loss in 7 days at 
room temperature in light

1380 C

Dextrose 5% in sodium chloride 0.9% TRb DME 50 and 500 mg Physically compatible. 7% loss in 7 days at 
room temperature in light

1380 C

Dextrose 5% a b 100 mg Stable for 24 hr at room temperature 1(1/06) C

Dextrose 5% MGa DME 50 and 500 mg Physically compatible. Little loss in 7 days at 
room temperature in light

1380 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% TRb DME 500 mg Physically compatible. 6% loss in 7 days at 
room temperature in light

1380 C

Dextrose 5% TRb DME 50 mg Physically compatible. 13% loss in 24 hr at 
room temperature in light

1380 I

Ringer’s injection, lactated Incompatible 1(1/06) I

Ringer’s injection, lactated MGa DME 50 and 500 mg Physically compatible. Little loss in 7 days at 
room temperature in light

1380 C

Ringer’s injection, lactated TRb DME 500 mg Physically compatible. 15% loss in 24 hr at 
room temperature in light

1380 I

Ringer’s injection, lactated TRb DME 50 mg Physically compatible. 42% loss in 24 hr at 
room temperature in light

1380 I

Sodium chloride 0.45% a b 100 mg Stable for 24 hr at room temperature 1(1/06) C

Sodium chloride 0.45% MGa DME 50 and 500 mg Physically compatible. Little loss in 7 days at 
room temperature in light

1380 C

Sodium chloride 0.45% TRb DME 500 mg Physically compatible. 3% loss in 7 days at 
room temperature in light

1380 C

Sodium chloride 0.45% TRb DME 50 mg Physically compatible. 11% loss in 24 hr at 
room temperature in light

1380 I

Sodium chloride 0.9% a b 100 mg Stable for 24 hr at room temperature 1(1/06) C

Sodium chloride 0.9% MGa DME 50 and 500 mg Physically compatible. Little loss in 7 days at 
room temperature in light

1380 C

Sodium chloride 0.9% TRb DME 50 and 500 mg Physically compatible. 8% loss in 72 hr at 
room temperature in light

1380 C

a Tested in glass containers.

b Tested in PVC containers.

Additive Compatibility

Nicardipine HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Potassium chloride ES 40 mEq DME 50 and 500 mg D5Wa Physically compatible. Little loss in 7 days at 
room temperature in light

1380 C

Potassium chloride ES 40 mEq DME 50 and 500 mg D5Wb Physically compatible. 12% loss in 7 days at 
room temperature in light

1380 C

Sodium bicarbonate TRa 5% DME 50 and 500 mg Precipitate forms immediately 1380 I

a Tested in glass containers.

b Tested in PVC containers.

Y-Site Injection Compatibility (1:1 Mixture)

Nicardipine HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amikacin sulfate BR 2 mg/mLa DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Aminophylline ES 1 mg/mLa DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Ampicillin sodium BR 10 mg/mLa b DCC 0.1 mg/mLa b Turbidity forms immediately 235 I

Solution Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ampicillin sodium–sulbactam 
sodium

PF 10 mg/mLa b d DCC 0.1 mg/mLa b Turbidity forms immediately 235 I

Aztreonam SQ 10 mg/mLa DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Butorphanol tartrate BR 0.4 mg/mLa DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Calcium gluconate ES 0.092 mEq/mLa DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Cefazolin sodium SKF 20 mg/mLa DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Cefepime HCl BMS 120 mg/mLc 1 mg/mL Precipitates 2513 I

Ceftazidime GL 10 mg/mLa DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Ceftazidime SKB 125 mg/mL 1 mg/mL Precipitates immediately 2434 I

Ceftazidime GSK 120 mg/mLc 1 mg/mL Precipitates 2513 I

Ceftolozane sulfate– 
tazobactam sodium

CUB 10 mg/mLf g EXL 0.1 mg/mLf Immediate gross precipitation and increase in 
measured turbidity

3247, 
3262 

I

Chloramphenicol sodium 
succinate

PD 10 mg/mLa DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Cisatracurium besylate AB 1 mg/mLb CRC 0.5 mg/mLb Physically compatible for 1 hr at 23°C 3157 C

Clevidipine butyrate CHS 0.5 mg/mL 0.1 mg/mLc pH shifted outside of specified pH range for clevid-
ipine within 24 hr

3334 ?

Clindamycin phosphate UP 9 mg/mLa DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Defibrotide sodium JAZ 8 mg/mLb AGT 0.5 mg/mLb Small particles form in 4 hr 3149 I

Dextran 40 in dextrose 5% TR 10% DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Diltiazem HCl MMD 1 mg/mLa WY 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Dobutamine HCl LI 4 mg/mLa WY 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Dobutamine HCl LI 1 mg/mLa DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Dopamine HCl AB 3.2 mg/mLa WY 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Dopamine HCl IMS 1.6 mg/mLa DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Enalaprilat MSD 0.05 mg/mLb DU 0.1 mg/mLa Physically compatible for 24 hr at room temperature 
under fluorescent light

1355 C

Enalaprilat MSD 0.5 mg/mLa DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Epinephrine HCl AB 0.02 mg/mLa WY 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Eravacycline dihydrochloride TET 0.6 mg/mLb EXL 0.1 mg/mLb Physically compatible for 2 hr at room temperature 3532 C

Erythromycin lactobionate AB 5 mg/mLa DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Esmolol HCl DU 10 mg/mLa DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Famotidine MSD 0.2 mg/mLa DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Fenoldopam mesylate AB 80 mcg/mLb WAY 1 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate ES 0.05 mg/mL WY 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Fentanyl citrate ES 2 mcg/mLa DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Furosemide AMR 10 mg/mL WY 1 mg/mLa Precipitate forms immediately 2062 I

Gentamicin sulfate ES 0.8 mg/mLa DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Heparin sodium ES 100 units/mLa WY 1 mg/mLa Precipitate forms immediately 2062 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Heparin sodium IX 40 units/mLa DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Hetastarch in sodium  
chloride 0.9%

DU 6% DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Hydrocortisone sodium  
succinate

UP 2 mg/mLa DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Hydromorphone HCl KN 1 mg/mL WY 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Isavuconazonium sulfate ASP 1.5 mg/mLf BA 0.2 mg/mLf Physically compatible for 2 hr 3263 C

Labetalol HCl AH 2 mg/mLa WY 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Labetalol HCl GL 1 mg/mLa DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Lidocaine HCl AST 4 mg/mLa DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Linezolid PHU 2 mg/mL WAY 1 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.5 mg/mLa WY 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Magnesium sulfate LY 10 mg/mLa DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Meropenem–vaborbactam TMC 8 mg/mLb h EXL 0.1 mg/mLb Measured turbidity increases immediately. pH 
increased by >3 units within 3 hr

3380 I

Methylprednisolone sodium 
succinate

UP 0.8 mg/mLa DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Metronidazole SE 5 mg/mL DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Micafungin sodium ASP 1.5 mg/mLb ESP 1 mg/mLb Precipitate forms immediately 2683 I

Midazolam HCl RC 2 mg/mLa WY 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Milrinone lactate SW 0.2 mg/mLa WY 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Morphine sulfate SCN 2 mg/mLa WY 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Morphine sulfate WY 0.2 mg/mLa DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Nafcillin sodium BR 10 mg/mLa DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Nesiritide SCI 50 mcg/mLa b 2.5 mg/mL Physically compatible for 4 hr 2625 C

Nitroglycerin AB 0.4 mg/mLa WY 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Norepinephrine bitartrate AB 0.128 mg/mLa WY 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Penicillin G potassium PF 50,000 units/mLa DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Plazomicin sulfate ACH 24 mg/mLf EXL 0.1 mg/mLf Physically compatible for 1 hr at 20 to 25°C 3432 C

Potassium chloride LY 0.4 mEq/mLa DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Potassium phosphates LY 0.44 mEq/mLa DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Ranitidine HCl GL 1 mg/mLa WY 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Ranitidine HCl GL 0.5 mg/mLa DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Sodium acetate LY 0.4 mEq/mLa DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Sodium nitroprusside LY 0.2 mg/mLa DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Tedizolid phosphate CUB 0.8 mg/mLb BA 0.2 mg/mLb Immediate precipitation and increase in measured 
turbidity

3244 I

Tobramycin sulfate LI 0.8 mg/mLa DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)



ASHP INJECTABLE DRUG INFORMATION NICARDIPINE HyDROCHLORIDE 1167

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Trimethoprim– 
sulfamethoxazole

QU 0.16 mg/mLa e DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Vancomycin HCl LE 5 mg/mLa DCC 0.1 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Vecuronium bromide OR 1 mg/mL WY 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in sterile water for injection.

d Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

e Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

f Tested in both dextrose 5% and sodium chloride 0.9%.

g Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

h Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

Selected Revisions May 1, 2020. © Copyright, October 1998. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Nimodipine
AHFS 24:28.08

Products
Nimodipine 0.02% (0.2 mg/mL) is available in 50-mL brown 
glass vials and 250-mL brown glass bottles. The product also 
contains ethanol 20% (w/v), polyethylene glycol 400, sodium 
citrate, citric acid, and water for injection.38 115 

Administration
Nimodipine is given by intravenous infusion via a central cath-
eter;38 115 use of an infusion pump has been recommended.115  
Intracisternal instillation has also been described.115  The drug 
must not be added to an infusion bag or bottle. For adminis-
tration, nimodipine injection is drawn into a 50-mL syringe and 
connected to a three-way stopcock and polyethylene tube that 
permits simultaneous administration of the nimodipine and a 
co-infusion running at a rate of 40 mL/hr. Dextrose 5%, sodium 
chloride 0.9%, lactated Ringer’s injection, lactated Ringer’s 
injection with magnesium, dextran 40, mannitol 10%, albumin 
human 5%, and hetastarch 6% in sodium chloride 0.9% have 
been recommended for use as the co-infusion solution.38 115 

Stability
Nimodipine injection is a clear yellow solution. Intact containers 
of the drug should be stored at or below 25°C. The drug is light 
sensitive and should be stored in the light-protective container 

within the carton that is supplied with the product. Nimodipine 
should not be added to infusion solution bags or bottles or 
mixed with other drugs. The 250-mL bottles are intended for 
single use only and should be pierced only once. Once pierced, 
the bottle should be used for no longer than 25 hours regardless 
of whether all of the solution has been administered.38 115 

Light Effects
Nimodipine is light sensitive. The drug drawn into a syringe for 
administration must be protected from direct sunlight during 
administration but is stable for up to 10 hours exposed to diffuse 
daylight and artificial light. The 250-mL infusion bottle should 
also be protected from direct sunlight at all times. Opaque 
coverings for infusion pumps and tubing or black, brown, yellow, 
or red infusion lines can be used when needed.38 115 

Sorption
Nimodipine reacts with PVC equipment but is compatible with 
polyethylene and polypropylene containers, syringes, and admin-
istration sets as well as glass containers.38 115 

Nimodipine (Bayer) 0.01 mg/mL in dextrose 5% and sodium 
chloride 0.9% packaged in PVC, polyethylene, and glass containers 
exhibited only 3 to 5% loss in glass and polyethylene containers 
but 94% loss due to sorption in PVC containers when stored at  
4 and 22°C for 24 hours protected from light.2289 

DOI: 10.37573/9781585286850.284

Compatibility Information
Solution Compatibility

Nimodipine

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BAa BAY 10 mg Visually compatible. 94% loss to PVC at 22°C 
and 81% loss at 4°C in 24 hr

2289 I

Dextrose 5% BRNb c BAY 10 mg Visually compatible. 3 to 5% loss in 24 hr at 
4 and 22°C

2289 C

Sodium chloride 0.9% BAa BAY 10 mg Visually compatible. 94% loss to PVC at 22°C 
and 81% loss at 4°C in 24 hr

2289 I

Sodium chloride 0.9% BRNb c BAY 10 mg Visually compatible. 3 to 5% loss in 24 hr at 
4 and 22°C

2289 C

a Tested in PVC containers.

b Tested in glass containers.

c Tested in polyethylene containers.

Selected Revisions October 1, 2012. © Copyright, October 2002. 
American Society of Health-System Pharmacists, Inc.
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Nitroglycerin
AHFS 24:12.08

Products
Nitroglycerin injection is available in a 5-mg/mL concentration 
in 5- and 10-mL vials. The product also contains ethanol 30% 
and propylene glycol 30% in water for injection. The pH may 
have been adjusted during manufacture with sodium hydroxide 
and/or hydrochloric acid. Nitroglycerin injection must be diluted 
before use.1(10/06) 4 

Nitroglycerin is available premixed in dextrose 5% at concen-
trations of 100, 200, and 400 mcg/mL in 250- and 500-mL 
containers. The Baxter premixed infusions contain propylene 
glycol and ethanol with citric acid as a buffer and sodium 
hydroxide and/or hydrochloric acid, if necessary, to adjust the 
pH during manufacturing. The Hospira premixed infusions also 
contain propylene glycol (but no ethanol) and nitric acid to 
adjust pH during manufacturing.1(10/06) 

pH
The concentrate for injection has a pH of 3 to 6.5.1(10/06) 4  The 
Baxter premixed infusion solution has a pH of 4 (range 3 to 5). 
The Hospira premixed infusion solution also has a pH of about 4 
but with a range of 3 to 6.5.1(10/06) 

Osmolarity
The osmolarities of the nitroglycerin premixed infusion solu-
tions in dextrose 5% vary by manufacturer but are all within the 
normal range for infusions:1(10/06) 

Osmolarity (mOsm/L)

Nitroglycerin
Concentration Hospira Baxter

100 mcg/mL 265 428

200 mcg/mL 277 440

400 mcg/mL 301 465

Administration
Nitroglycerin injection is administered by intravenous infusion 
after dilution in dextrose 5% or sodium chloride 0.9% contained 
in glass bottles, using an infusion control device. The use of 
filters should be avoided. Various concentrations and adminis-
tration rates are utilized, depending on the fluid requirements 
of the patient and the duration of therapy. An initial concentra-
tion of 50 to 100 mcg/mL, with adjustment to the concentration 
if necessary, has been recommended. The concentration should 
not exceed 400 mcg/mL.1(10/06) 4 

Because of nitroglycerin sorption into polyvinyl chloride 
(PVC) plastic, dosing is higher with standard PVC administra-
tion sets and should be reduced when nonabsorbing administra-
tion sets are used.4 

Inaccurate nitroglycerin dosing may occur with nonabsorbing 
high-density polyethylene plastic administration sets. Such 
tubing is less pliable than PVC and may not work well with some 
infusion control devices designed for PVC tubing, resulting in 
overinfusion.729 730 731 1120 

Stability
Nitroglycerin injections are practically colorless and stable in 
the intact containers. The solutions are not explosive. Storage 
should be at controlled room temperature; the containers 
should be protected from freezing.1(10/06) 4  Exposure to light, 
even high intensity light, does not adversely affect nitroglycerin 
stability.506 510 928 930 1941 

pH Effects
The rate of nitroglycerin hydrolysis becomes significant at low pH 
values and is also quite rapid in alkaline solutions.933  In neutral to 
weakly acidic solutions, the drug is stable. No loss was observed 
over 136 days at room temperature at pH 3 to 5.1072 

Syringes
Plastic syringes having polypropylene barrels and polyethylene 
plungers (Pharma-Plast) and all-glass containers were compared 
in an investigation of the possible sorption of nitroglycerin. After 
24 hours of storage of aqueous nitroglycerin solutions (concen-
trations unspecified), no drug loss was found in either the plastic 
syringes or glass containers. The authors indicated that these 
plastic syringes could be substituted for glass syringes for use 
with syringe pumps.782 

Nitroglycerin (DuPont) (concentration unspecified) was 
filled into 3-mL plastic syringes (Becton Dickinson, Sherwood 
Monoject, and Terumo) and stored at −20, 4, and 25°C in the 
dark. Nitroglycerin losses in 1 day ranged from 10 to 15% at 25°C, 
to 2 to 3% at 4°C, to 2% or less at −20°C. Long-term storage for 
7 days at 4°C and 30 days at −20°C resulted in losses of 5 to 7% 
and 2% or less, respectively. The losses were presumably due to 
sorption to surfaces and/or the elastomeric plunger.1562 

Nitroglycerin (DuPont) 50 mg/50 mL in dextrose 5% exhibited 
no change in appearance and about a 3.6% loss when stored in 
60-mL plastic syringes (Becton Dickinson) for 24 hours at 25°C.1579 

Nitroglycerin concentrate 5 mg/mL from 4 manufacturers 
(Abbott, DuPont, Goldline, Marion) was filled as 10 mL in 
10-mL glass syringes (Becton Dickinson) and in 10-mL (Becton  
Dickinson) and 12-mL (Monoject) polypropylene plastic syringes. 
No loss of nitroglycerin content occurred in 23 hours when stored 
at 25°C protected from light. Mean nitroglycerin concentrations 
were greater than 99% and were the same for both the glass and 
plastic syringes.2055 

Nitroglycerin 110 mcg/mL prepared from nitroglycerin 100 mcg/
mL in dextrose 5% injection (Hospira) and nitroglycerin 5 mg/mL 

DOI: 10.37573/9781585286850.285
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injection (American Regent) and packaged as 10.1 mL in 12-mL poly-
propylene syringes (Terumo) was tested for stability at a controlled 
room temperature of 23 to 27°C protected from light.2976  The solu-
tion exhibited no change in appearance and about an 8% loss at 14 
days; calculated time to 10% loss was 24 days.2976 

Sorption
Nitroglycerin readily undergoes sorption to many soft plastics, 
especially PVC which is commonly used to make infusion solu-
tion bags and intravenous tubing.

Plastics such as polyethylene and polypropylene generally do 
not absorb nitroglycerin. Consequently, it is recommended that 
only infusion solution containers made from glass or a plastic 
known to be compatible with nitroglycerin (i.e., polyolefin) be 
used for mixing infusions.

To circumvent the significant loss to PVC tubing, use of the 
special high-density polyethylene administration sets provided 
by the various nitroglycerin injection manufacturers is recom-
mended. Nitroglycerin is not significantly sorbed to these 
special sets, but the rate of loss to conventional PVC sets is 
significant (40 to 80%), although not constant nor self-limiting. 
Many factors including flow rate, concentration, and length of 
the set affect the extent of sorption. The greatest amount of 
sorption occurs early in the infusion. A slow rate of flow and long 
tubing length increase the loss. Simple calculations or correc-
tions cannot be applied to this complex phenomenon to deter-
mine or control the actual amount of nitroglycerin delivered 
through PVC tubing.1(10/06) 4 503 506 508 509 510 511 721 723 724 725 726 727 728 
769 770 797 930 931 932 934 943 1027 1121 1122 1392 1510 1511 1512 1796 2143 2289 2660 2792 

In addition to PVC bags and infusion tubing, nitroglycerin 
has been demonstrated to undergo similar sorption to cellu-
lose propionate drip chambers,725 931 1027 1512  polystyrolbutadiene 
burettes,1512  PVC pulmonary artery catheters937  and central 
venous pressure catheters (Intracath, Deseret),938  a polyure-
thane sponge used to defoam blood in a bubble oxygenator,939  
a silicone rubber membrane in a membrane oxygenator,940  an 
infusion pump cassette (Accuset C-924, IMED),941  and silicone 
rubber microbore intravenous infusion tubing.942 

However, the clinical importance of the sorption to PVC has 
been questioned because nitroglycerin administration is titrated 

to clinical response, not in a fixed dosage.1120 1123 2015 2016 2054  A 25 
to 35% loss to PVC tubing was reported at rates of nitroglyc-
erin administration of 80 and 60 mcg/min, respectively. Poly-
ethylene tubing delivered essentially 100% of the nitroglycerin. 
Nevertheless, there was no statistically significant difference 
in physiologic response in patients when a variety of parame-
ters were evaluated. The type of tubing used does not influence 
the ultimate hemodynamic responses significantly, because 
even the PVC delivered a significant amount of the drug. It was 
advised that physiologic endpoints be monitored in patients on 
intravenous nitroglycerin.1120 

A number of similar results were also reported.2015 2016 2054  
Adequate clinical response was achieved using PVC containers 
and tubing. However, changes in patient hemodynamic 
status could occur if containers for nitroglycerin infusions 
were changed during the treatment course; switching from 
PVC to glass or vice versa could require substantial adjust-
ment in the rate of administration to achieve a similar clin-
ical response.2016 

Filtration
Some filters absorb nitroglycerin and should be avoided.4  Filtra-
tion of 250 mL of a 485-mcg/mL aqueous solution through 3 
different 142-mm, 0.2-μm filters was performed. A loss of 55% 
resulted with the Gelman GA filter composed of cellulose tria-
cetate. Losses of only 5% occurred with a Millipore GS filter 
(a mixture of cellulose acetate and cellulose nitrate), and 2% 
losses occurred with a Gelman Tuffryn filter (a high-tempera-
ture aromatic polymer).724 

In one study, a filter material specially treated with a propri-
etary agent was evaluated for a possible reduction in nitroglyc-
erin binding. Nitroglycerin (Abbott) 62.5 mg/250 mL in dextrose 
5% and in sodium chloride 0.9% was run through an adminis-
tration set with a treated 0.22-μm cellulose ester inline filter at 
a rate of 3 mL/min. Cumulative nitroglycerin losses of less than 
6% occurred from 200 mL of either solution. However, equilib-
rium binding studies showed no significant differences in drug 
affinity between treated and untreated filter material in either 
solution.904  Ivex integral filter and extension sets use the treated 
filter material.1074 

Compatibility Information
Solution Compatibility

Nitroglycerin

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s injection, lactated MGc d ACC 200 and 400 mg Physically compatible. Little or no loss after 28 days at 
4°C and room temperature

928 C

Dextrose 5% in sodium chloride 0.45% MGc d ACC 200 and 400 mg Physically compatible. Little or no loss after 28 days at 
4°C and room temperature

928 C

Dextrose 5% in sodium chloride 0.9% MGc d ACC 200 and 400 mg Physically compatible. Little or no loss after 28 days at 
4°C and room temperature

928 C

Dextrose 5% c LIc 32 mg Negligible loss over 24 hr at room temperature 510 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% c a 100 mg 1% loss in 24 hr at room temperature 509 C

Dextrose 5% TRc 50 mg Little change in 2 hr 508 C

Dextrose 5% TRc a 465 mg 8% loss in 24 hr and 13% in 50 hr at room temperature 506 C

Dextrose 5% c a 35 mg Little loss after 70 days at room temperature or under 
refrigeration

503 C

Dextrose 5% MGc ACC 50 mg 0 to 3% loss in 48 hr at 4 and 25°C 721 C

Dextrose 5% MGd ACC 50 mg 1 to 6% loss in 48 hr at 4 and 25°C 721 C

Dextrose 5% MGc a 50 mg Stable for 48 hr at 4 and 25°C 724 C

Dextrose 5% c 100 mg Little or no loss in 8 hr 726 C

Dextrose 5% ONc d a 90 mg No precipitate and negligible loss in 24 hr at 25°C 797 C

Dextrose 5% MGc d ACC 200 and 400 mg Physically compatible. Little loss after 28 days at 4°C and 
room temperature

928 C

Dextrose 5% TRc a 200 mg No loss after 52 hr at 29°C 930 C

Dextrose 5% c 200 to 800 mg Physically compatible. 4% loss in 24 hr in light 1412 C

Dextrose 5% c 250 mg 3% loss in 24 hr at 6, 20, and 40°C in light or dark 1512 C

Dextrose 5% TRb LI 32 mg 50% loss in 24 hr at room temperature 510 I

Dextrose 5% TRb 50 mg Almost 50% loss in 2 hr 508 I

Dextrose 5% TRb a 465 mg Over 50% loss in 8 hr and 83% in 50 hr at room 
temperature

506 I

Dextrose 5% b a 35 mg 10% loss in 1 hr. In 7 days, 55% loss at room tempera-
ture and 30% under refrigeration

503 I

Dextrose 5% TRb ACC 50 mg 44% loss in 48 hr at 4°C and 70% loss at 25°C 721 I

Dextrose 5% TRb a 50 mg 43% loss at 4°C and 64% at 25°C in 24 hr 724 I

Dextrose 5% TRb a 100 and 500 mg 50% loss in 24 hr at 20 to 24°C 725 I

Dextrose 5% TRb 100 mg 20% loss in 1 hr and 35% in 8 hr 726 I

Dextrose 5% b a 90 mg No precipitate but 10% loss in 3 hr and 27% loss in 24 
hr at 25°C

797 I

Dextrose 5% BAc AMR 800 mg No loss in 24 hr at 23°C 2085 C

Dextrose 5% BAb PB 10 mg Visually compatible. 66% loss at 22°C and 33% at 4°C 
in 24 hr

2289 I

Dextrose 5% BRNc d PB 10 mg Visually compatible. No loss in 24 hr at 4 and 22°C 2289 C

Dextrose 5% HOSe AMR 400 mg Less than 2% loss in 24 hr 2660, 
2792 

C

Ringer’s injection, lactated MGc d ACC 200 and 400 mg Physically compatible. Little loss after 28 days at 4°C and 
room temperature

928 C

Sodium chloride 0.45% MGc d ACC 200 and 400 mg Physically compatible. Little loss after 28 days at 4°C and 
room temperature

928 C

Sodium chloride 0.9% TRc a 465 mg 8% loss in 24 hr and 13% in 50 hr at room temperature 506 C

Sodium chloride 0.9% c a 35 to 87 mg Little loss after 70 days at room temperature or under 
refrigeration

503 C

Sodium chloride 0.9% MGc ACC 50 mg 5% loss in 48 hr at 4 and 25°C 721 C

Solution Compatibility (Cont.)
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% MGd ACC 50 mg No loss in 48 hr at 4 and 25°C 721 C

Sodium chloride 0.9% c a 200 mg No loss in 24 hr and 5% loss in 3 months at room 
temperature or under refrigeration

722 C

Sodium chloride 0.9% c a 3.6 to 95 mg Little loss in 48 hr at 35°C 723 C

Sodium chloride 0.9% c a 0.2 mg 10% loss in 24 hr and 13% in 48 hr at 35°C 723 C

Sodium chloride 0.9% MGc a 50 mg Stable for 48 hr at 4 and 25°C 724 C

Sodium chloride 0.9% ONc d a 90 mg No precipitate. 2 to 3% loss in 24 hr at 25°C 797 C

Sodium chloride 0.9% MGc d ACC 200 and 400 mg Physically compatible. Little loss after 28 days at 4°C and 
room temperature

928 C

Sodium chloride 0.9% TRc a 200 mg No loss after 52 hr at 29°C 930 C

Sodium chloride 0.9% c 200 to 800 mg Physically compatible. 8% or less loss in 24 hr exposed 
to light

1412 C

Sodium chloride 0.9% c d 100 mg Physically compatible. 2 to 5% loss in 24 hr at 21°C in 
the dark

1392 C

Sodium chloride 0.9% c 250 mg 4% loss at 6°C and 7% loss at 40°C in 6 hr; no further 
loss in 24 hr

1512 C

Sodium chloride 0.9% TRb a 465 mg Over 50% loss in 8 hr and 83% in 50 hr at room 
temperature

506 I

Sodium chloride 0.9% TRb ACC 50 mg 38% loss in 48 hr at 4°C and 68% at 25°C 721 I

Sodium chloride 0.9% TRb a 50 mg 45% loss at 4°C and 54% at 25°C in 24 hr 724 I

Sodium chloride 0.9% TRb a 100 and 500 mg 50% loss in 24 hr at 20 to 24°C 725 I

Sodium chloride 0.9% b a 90 mg No precipitate but 10% loss in 3 hr and 28% loss in 24 
hr at 25°C

797 I

Sodium chloride 0.9% TRb a 200 mg 38 to 44% loss in 8 hr at 29°C. At 6°C, 14% loss in 8 hr 930 I

Sodium chloride 0.9% b 100 mg 10% loss in 1 hr and 51% loss in 24 hr at 21°C in the 
dark

1392 I

Sodium chloride 0.9% c PD 50, 125, 200 mg About 14% loss in 8 hr at 24°C 1510 I

Sodium chloride 0.9% ONc d ON 100 mg Visually compatible. No loss in 24 hr at 21°C 1796 C

Sodium chloride 0.9% ONb ON 100 mg Visually compatible. 50% loss in 24 hr and 75% loss in 
120 hr at 21°C

1796 I

Sodium chloride 0.9% BAb PB 10 mg Visually compatible. 66% loss in 24 hr at 4 and 22°C 2289 I

Sodium chloride 0.9% BRNc d PB 10 mg Visually compatible. 4 to 5% loss in 24 hr at 4 and 22°C 2289 C

Sodium lactate 1⁄6 M MGc d ACC 200 and 400 mg Physically compatible. Little loss after 28 days at 4°C and 
room temperature in glass and polyolefin containers

928 C

a An extemporaneous preparation was tested.

b Tested in PVC containers.

c Tested in glass containers.

d Tested in polyolefin containers.

e Tested in VISIV polyolefin containers.

Solution Compatibility (Cont.)
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Additive Compatibility

Nitroglycerin

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Alteplase GEN 0.5 g ACC 400 mg D5W, NS Visually compatible with 2% or less clot-lysis 
activity loss in 24 hr at 25°C

1856 C

Aminophylline IX 1 g ACC 400 mg D5Wa Physically compatible with 4% nitroglyc-
erin loss in 24 hr and 6% loss in 48 hr at 23°C. 
Aminophylline not tested

929 C

Aminophylline IX 1 g ACC 400 mg NSa Physically compatible with no nitroglycerin 
loss in 24 hr and 5% loss in 48 hr at 23°C. 
Aminophylline not tested

929 C

Dobutamine HCl LI 1 g AB 120 mg D5W, NS Physically compatible for 24 hr at 21°C 812 C

Dobutamine HCl LI 500 mg ACC 100 mg D5S Stable with no loss of either drug after 24 hr 
at 25°C. Pink color after 4 hr

990 C

Dobutamine HCl with 
sodium nitroprusside

2 to 8 g  
200 to 800 mg

200 to 800 mg D5Wa Pink color with small amount of dark brown 
precipitate and 11 to 19% nitroglycerin loss in 
24 hr exposed to light

1412 I

Dobutamine HCl with 
sodium nitroprusside

2 to 8 g  
200 to 800 mg

200 to 800 mg NSa Pink color with 8% or less loss for any drug 
for 24 hr exposed to light

1412 C

Dopamine HCl ACC 800 mg ACC 400 mg D5W, NSa Physically compatible with little or no nitro-
glycerin loss in 48 hr at 23°C. Dopamine not 
tested

929 C

Enalaprilat MSD 12 mg DU 200 mg D5Wa Visually compatible. 4% enalaprilat loss in 24 
hr at room temperature in light. Nitroglycerin 
not tested

1572 C

Eptifibatide ME 750 mg 400 mg Physically compatible and chemically stable 
for up to 24 hr at 25°C

3049 C

Furosemide HO 1 g ACC 400 mg D5Wa Physically compatible with no nitroglycerin 
loss in 48 hr at 23°C. Furosemide not tested

929 C

Furosemide HO 1 g ACC 400 mg NSa Physically compatible with 3% nitroglycerin 
loss in 48 hr at 23°C. Furosemide not tested

929 C

Hydralazine HCl CI 1 g ACC 400 mg D5Wa Yellow color. 4% nitroglycerin loss in 48 hr at 
23°C. Hydralazine not tested

929 I

Hydralazine HCl CI 1 g ACC 400 mg NSa Yellow color. No nitroglycerin loss in 48 hr at 
23°C. Hydralazine not tested

929 I

Lidocaine HCl IMS 4 g ACC 400 mg D5W, NSa Physically compatible. No nitroglycerin loss in 
48 hr at 23°C. Lidocaine not tested

929 C

Phenytoin sodium PD 1 g ACC 400 mg D5W, NSa Phenytoin crystals in 24 hr. 3 to 4% nitroglyc-
erin loss in 24 hr and 9% in 48 hr at 23°C. 
Phenytoin not tested

929 I

Sodium nitroprusside with 
dobutamine HCl

200 to 800 mg 
2 to 8 g

200 to 800 mg D5Wa Pink color with small amount of dark brown 
precipitate and 11 to 19% nitroglycerin loss in 
24 hr exposed to light

1412 I

Sodium nitroprusside with 
dobutamine HCl

200 to 800 mg 
2 to 8 g

200 to 800 mg NSa Pink color with 8% or less loss for any drug 
for 24 hr exposed to light

1412 C

Verapamil HCl KN 80 mg ACC 100 mg D5W, NS Physically compatible for 24 hr 764 C

a Tested in glass containers.
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Drugs in Syringe Compatibility

Nitroglycerin

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Caffeine citrate 20 mg/1 mL SO 5 mg/1 mL White precipitate forms immediately becoming two layers 
over time

2440 I

Heparin sodium 2500 units/1 mL 25 mg/25 mL Physically compatible for at least 5 min 1053 C

Pantoprazole sodium a 4 mg/1 mL 5 mg/1 mL Precipitates 2574 I

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Nitroglycerin

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Alteplase GEN 1 mg/mL DU 0.2 mg/mLa Haze noted in 24 hr 1340 I

Amiodarone HCl LZ 4 mg/mLc AB 0.24 mg/mLc Physically compatible for 24 hr at 21°C 1032 C

Argatroban SKB 1 mg/mLa BA 0.2 mg/mLa Physically compatible for 24 hr at 23°C 2572 C

Atracurium besylate BW 0.5 mg/mLa SO 0.4 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Bivalirudin TMC 5 mg/mLa AMR 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetrasodium TMC 1 mg/mLb 0.4 mg/mLb Physically compatible for 4 hr 3243 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLc h BA 0.4 mg/mLc Physically compatible for 2 hr 3262 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa DU 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Clevidipine butyrate CHS 0.5 mg/mL 0.4 mg/mLa Physically compatible for 24 hr at 23°C 3334 C

Clonidine HCl BI 18 mcg/mLb NYC 0.4 mg/mLa Visually compatible 2642 C

Cloxacillin sodium SMX 100 mg/mL OM 5 mg/mL Large particles form within 4 hr 3245 I

Dexmedetomidine HCl AB 4 mcg/mLb AMR 0.4 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 1 mg/mLa DU 0.032 mg/mLa Visually compatible for 24 hr at 25°C 1530 C

Diltiazem HCl MMD 1b  and 5 mg/mL DU 400 mcg/mLb Visually compatible 1807 C

Diltiazem HCl MMD 5 mg/mL DU 400 mcg/mLa Visually compatible 1807 C

Diltiazem HCl MMD 1 mg/mLa AB 0.4 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Dobutamine HCl LI 4 mg/mLc LY 0.4 mg/mLc Physically compatible for 3 hr 1316 C

Dobutamine HCl LI 4 mg/mLa AB 0.4 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Dobutamine HCl with 
dopamine HCl

LI  
DCC

4 mg/mLc   
3.2 mg/mLc 

LY 0.4 mg/mLc Physically compatible for 3 hr 1316 C

Dobutamine HCl with 
lidocaine HCl

LI  
AB

4 mg/mLc   
8 mg/mLc 

LY 0.4 mg/mLc Physically compatible for 3 hr 1316 C

Dobutamine HCl with 
sodium nitroprusside

LI  
ES

4 mg/mLc   
0.4 mg/mLc 

LY 0.4 mg/mLc Physically compatible for 3 hr 1316 C

Dopamine HCl DCC 3.2 mg/mLc LY 0.4 mg/mLc Physically compatible for 3 hr 1316 C

Dopamine HCl AB 3.2 mg/mLa AB 0.4 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Dopamine HCl with 
dobutamine HCl

DCC  
LI

3.2 mg/mLc   
4 mg/mLc 

LY 0.4 mg/mLc Physically compatible for 3 hr 1316 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Dopamine HCl with  
lidocaine HCl

DCC  
AB

3.2 mg/mLc   
8 mg/mLc 

LY 0.4 mg/mLc Physically compatible for 3 hr 1316 C

Dopamine HCl with 
sodium nitroprusside

DCC  
ES

3.2 mg/mLc   
0.4 mg/mLc 

LY 0.4 mg/mLc Physically compatible for 3 hr 1316 C

Epinephrine HCl AB 0.02 mg/mLa AB 0.4 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Esmolol HCl DU 40 mg/mLa OM 0.2 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Famotidine MSD 0.2 mg/mLa IMS 0.8 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Famotidine MSD 0.2 mg/mLa PD 85 mcg/mLb Physically compatible for 14 hr 1196 C

Fenoldopam mesylate AB 80 mcg/mLb AMR 0.4 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate ES 0.05 mg/mL AB 0.4 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Fluconazole RR 2 mg/mL AMR 0.2 mg/mLa Visually compatible for 24 hr at 28°C under 
fluorescent light

1760 C

Furosemide AMR 10 mg/mL AB 0.4 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Furosemide AMR 10 mg/mL BA 0.1 mg/mLe Precipitation occurs immediately 2725 I

Furosemide AMR 10 mg/mL AMR 0.1 mg/mLa Physically compatible for 48 hr at room 
temperature

2725 C

Haloperidol lactate MN 0.5a  and 5 mg/mL DU 0.4 mg/mLa Visually compatible for 24 hr at 21°C 1523 C

Heparin sodium ES 50 units/mL BA 0.2 mg/mL Visually compatible for 24 hr at 23°C 1794 C

Heparin sodium OR 100 units/mLa OM 0.2 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Heparin sodium ES 100 units/mLa AB 0.4 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Hetastarch in lactated 
electrolyte

AB 6% AMR 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydralazine HCl SO 1 mg/mLa LY 0.4 mg/mLa Physically compatible for 3 hr 1316 C

Hydralazine HCl SO 1 mg/mLb LY 0.4 mg/mLb Slight precipitate in 3 hr 1316 I

Hydromorphone HCl KN 1 mg/mL AB 0.4 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Hydroxyethyl starch 
130/0.4 in sodium chlo-
ride 0.9%

FRK 6% SZ 0.1, 0.25, 0.4 mg/
mLa 

Visually compatible for 24 hr at room 
temperature

2770 C

Insulin, regular LI 1 unit/mLa OM 0.2 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Isavuconazonium sulfate ASP 1.5 mg/mLc BA 0.4 mg/mLc Physically compatible for 2 hr 3263 C

Labetalol HCl GL 1 mg/mLa DU 0.2 mg/mLa Visually compatible. No labetalol loss and 6% 
nitroglycerin loss in 4 hr at room tempera-
ture

1762 C

Labetalol HCl GL 5 mg/mL OM 0.2 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Labetalol HCl AH 2 mg/mLa AB 0.4 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Levofloxacin OMN 5 mg/mLa AMR 5 mg/mL Cloudy precipitate forms 2233 I

Lidocaine HCl AB 8 mg/mLc LY 0.4 mg/mLc Physically compatible for 3 hr 1316 C

Lidocaine HCl with  
dobutamine HCl

AB  
LI

8 mg/mLc   
4 mg/mLc 

LY 0.4 mg/mLc Physically compatible for 3 hr 1316 C

Lidocaine HCl with  
dopamine HCl

AB  
DCC

8 mg/mLc   
3.2 mg/mLc 

LY 0.4 mg/mLc Physically compatible for 3 hr 1316 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)



1176 NITROGLyCERIN ASHP INJECTABLE DRUG INFORMATION

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Lidocaine HCl with 
sodium nitroprusside

AB  
ES

8 mg/mLc   
0.4 mg/mLc 

LY 0.4 mg/mLc Physically compatible for 3 hr 1316 C

Linezolid PHU 2 mg/mL FAU 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.5 mg/mLa AB 0.4 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Meropenem 50 mg/mL OM 5 mg/mL Solution became opaque immediately 3538 I

Meropenem– 
vaborbactam

TMC 8 mg/mLb i BA 0.4 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Metoprolol tartrate BED 1 mg/mL BA 0.2 mg/mLa Trace precipitate in 8 hr at 19°C 2795 I

Micafungin sodium ASP 1.5 mg/mLb AMR 0.4 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Midazolam HCl RC 1 mg/mLa SO 0.2 mg/mLa Visually compatible for 24 hr at 23°C 1847 C

Midazolam HCl RC 1 mg/mLa OM 0.2 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Midazolam HCl RC 2 mg/mLa AB 0.4 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Milrinone lactate SW 0.2 mg/mLa AB 0.4 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Milrinone lactate SW 0.4 mg/mLa SO 0.8 mg/mLa Visually compatible. Little loss of either drug 
in 4 hr at 23°C

2214 C

Morphine sulfate SCN 2 mg/mLa AB 0.4 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Nesiritide SCI 50 mcg/mLa b 0.2 mg/mL Physically compatible for 4 hr 2625 C

Nicardipine HCl WY 1 mg/mLa AB 0.4 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Norepinephrine  
bitartrate

AB 0.128 mg/mLa AB 0.4 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Oritavancin diphosphate TAR 0.8, 1.2, and 2 mg/mLa AMR 0.4 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Pancuronium bromide ES 0.05 mg/mLa SO 0.4 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Pantoprazole sodium ALTd 0.16 to 0.8 mg/mLb SX 0.1 to 0.4 mg/mLa Visually compatible for 12 hr at 23°C 2603 C

Plazomicin sulfate ACH 24 mg/mLc BA 0.4 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Propofol ZENj 10 mg/mL DU 0.4 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Ranitidine HCl GL 0.5 mg/mL SO 0.2 mg/mLa Physically compatible for 24 hr 1323 C

Ranitidine HCl GL 1 mg/mLa AB 0.4 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Remifentanil HCl GW 0.025 and 0.25 mg/mLb DU 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sodium nitroprusside ES 0.4 mg/mLc LY 0.4 mg/mLc Physically compatible for 3 hr 1316 C

Sodium nitroprusside RC 1.2 and 3 mg/mLa SX 0.4 and 1.5 mg/
mLg 

Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Sodium nitroprusside with 
dobutamine HCl

ES  
LI

0.4 mg/mLc   
4 mg/mLc 

LY 0.4 mg/mLc Physically compatible for 3 hr 1316 C

Sodium nitroprusside with 
dopamine HCl

ES  
DCC

0.4 mg/mLc   
3.2 mg/mLc 

LY 0.4 mg/mLc Physically compatible for 3 hr 1316 C

Sodium nitroprusside with 
lidocaine HCl

ES  
AB

0.4 mg/mLc   
8 mg/mLc 

LY 0.4 mg/mLc Physically compatible for 3 hr 1316 C

Tacrolimus FUJ 1 mg/mLb DU 0.1 mg/mLa Visually compatible for 24 hr at 25°C 1630 C

Tedizolid phosphate CUB 0.8 mg/mLb BA 0.4 mg/mLb Physically compatible for 2 hr 3244 C

Theophylline TR 4 mg/mL LY 0.2 mg/mLa Visually compatible for 6 hr at 25°C 1793 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Tirofiban HCl ME 50 mcg/mLa b AB 0.1 and 0.4 mg/mL Physically compatible. No loss of either drug 
in 4 hr at 23°C

2356 C

TNA #218 to #226f DU 0.4 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TPN #212 to #215f DU 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Vasopressin AMR 2 and 4 units/mLb BA 0.2 mg/mLa Physically compatible with vasopressin 
pushed through a Y-site over 5 sec

2478 C

Vecuronium bromide OR 0.1 mg/mLa SO 0.4 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Vecuronium bromide OR 1 mg/mL AB 0.4 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Test performed using the formulation WITHOUT edetate disodium.

e Tested using Baxter Healthcare premixed nitroglycerin infusion in dextrose 5% with citrate buffer.

f Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

g Tested in dextrose 5% in sodium chloride 0.225%.

h Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

i Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

j Test performed using the formulation WITH edetate disodium.

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Norepinephrine Bitartrate
AHFS 12:12.12

Noradrenaline Acid Tartrate

Products
Norepinephrine bitartrate is available as 1 mg/mL of norepi-
nephrine base in 4-mL vials. Each mL of solution also contains 
sodium metabisulfite 0.2 mg and sodium chloride for isotonicity 
in water for injection.1(6/07) 

pH
From 3 to 4.5.1(6/07) 77 

Tonicity
Norepinephrine bitartrate injection is adjusted to isotonicity 
with sodium chloride.1(6/07) 

Trade Name(s)
Levophed

Administration
Norepinephrine bitartrate is administered by intravenous infu-
sion into a large vein, using a pump or other flow rate control 
device. Extravasation may cause tissue damage and should be 
avoided. A 4-mcg/mL dilution of norepinephrine base for infusion 
is usually prepared by adding 4 mg of base (4 mL) to 1000 mL of 
dextrose 5% with or without sodium chloride. The concentration 
and infusion rate depend on the patient’s requirements.1(6/07) 4 

Stability
Norepinephrine bitartrate in intact containers should be stored 
at controlled room temperature and protected from light.1(6/07) 4  
Dextrose 5% and dextrose 5% in sodium chloride 0.9% are 
the recommended diluents for infusion because their dextrose 
content provides protection against significant drug loss due to 
oxidation. The drug gradually darkens upon exposure to light or 
air and must not be used if it is discolored or has a precipitate.4 

pH Effects
Norepinephrine bitartrate is stable at pH 3.6 to 6 in dextrose 
5%.48 77 The pH of a solution is the primary determinant of cate-
cholamine stability in intravenous admixtures.527  At a concentra-
tion of 5 mg/L in dextrose 5% at pH 6.5, norepinephrine bitartrate 
loses 5% in 6 hours; at pH 7.5, it loses 5% in 4 hours.77  The rate of 
loss also increases with exposure to increasing temperatures.1929 

Caution should be employed in mixing additives that may 
result in a final pH above 6 since norepinephrine bitartrate is 
alkali labile.6 24 77 

Visual inspection for color change may be inadequate to 
assess compatibility of admixtures. In one evaluation with 
aminophylline stored at 25°C, a color change was not noted 
until 48 hours had elapsed. However, no intact norepinephrine 
bitartrate was present in the admixture at 48 hours.527 

Syringes
Norepinephrine bitartrate (Aguettant) 0.24 mg/mL in sodium 
chloride 0.9% was packaged in 50-mL polypropylene syringes 
(Becton Dickinson) and stored at 2 to 8°C with light protec-
tion.3508  Solutions were physically stable with less than 10% 
loss in 30 days.3508 

Norepinephrine bitartrate 0.5 and 1.16 mg/mL in dextrose 
5% was packaged as 48 mL in 50-mL clear polypropylene and 
amber polypropylene syringes (Becton Dickinson) and stored at 
20 to 25°C.3509  Solutions both with and without light protec-
tion were physically stable with little to no loss of drug in 48 
hours.3509 

Noradrenaline (as the tartrate salt) (Aguettant) 6 mg/50 mL 
and 12 mg/50 mL in sodium chloride 0.9% in a 50-mL polypro-
pylene syringe (BD) was physically stable for 48 hours at room 
temperature.3545 

Filtration
Norepinephrine bitartrate 4 mg/L in dextrose 5% and sodium 
chloride 0.9% was filtered at a rate of 120 mL/hr for 6 hours 
through a 0.22-μm cellulose ester membrane filter (Ivex-2). No 
significant drug loss due to binding to the filter was noted.533 

Central Venous Catheter
Norepinephrine bitartrate 0.1 mg/mL in dextrose 5% was found 
to be compatible with the ARROWg+ard Blue Plus (Arrow Inter-
national) chlorhexidine-bearing triple-lumen central catheter. 
Essentially complete delivery of the drug was found with little 
or no drug loss occurring. Furthermore, chlorhexidine deliv-
ered from the catheter remained at trace amounts with no 
substantial increase due to the delivery of the drug through the  
catheter.2335 

DOI: 10.37573/9781585286850.286

Compatibility Information
Solution Compatibility

Norepinephrine bitartrate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Amino acids 4.25%, dextrose 25% MG WI 4 mg No increase in particulate matter in 24 hr at 5°C 349 C

Dextrose 5% in sodium chloride 0.9% WI 8 mg Physically compatible 74 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% WI 8 mg Physically compatible 74 C

Dextrose 5% AB WI 8 mg Physically compatible. 10% calculated loss in 2500 hr 
at 25°C

527 C

Dextrose 5% TRa WI 4 and 8 mg 2 to 4% loss in 24 hr at room temperature exposed to 
light

1163 C

Dextrose 5% BAa WI 16 mg 5% loss in 47.2 days at 5°C in the dark 1610 C

Dextrose 5% BAa WI 40 mg 5% loss in 87.7 days at 5°C in the dark 1610 C

Dextrose 5% TRa RC 4 and 8 mg Visually compatible. No loss in 48 hr at room tempera-
ture

1802 C

Dextrose 5% BAa SW 42 mg No loss in 24 hr at 23°C in the dark 2085 C

Dextrose 5% a SX 4 and 16 mg Less than 4% loss in 7 days at 20°C 2776 C

Dextrose 5% BAa SZ 64.5 mg Little loss in 61 days at 4 and 23°C protected from light 2813 C

Ringer’s injection, lactated WI 8 mg Physically compatible 74 C

Sodium chloride 0.9% WI 8 mg Physically compatible 74 C

Sodium chloride 0.9% TRa WI 4 and 8 mg 2% loss in 24 hr at room temperature in light 1163 C

Sodium chloride 0.9% a SX 4 and 16 mg Less than 3% loss in 7 days at 20°C 2776 C

Sodium chloride 0.9% HOSa SZ 64.5 mg Less than 10% loss in 61 days at 4 and 23°C protected 
from light

2813 C

a Tested in PVC containers.

Additive Compatibility

Norepinephrine bitartrate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g WI 8 mg D5LR, D5R, D5S, D5W, 
D10W, LR, NS, R, SL

Physically compatible and both stable for 
24 hr at 25°C

294 C

Aminophylline SE 500 mg WI 8 mg D5W 10% norepinephrine loss in 3.6 hr at 25°C 527 I

Calcium chloride UP 1 g WI 8 mg D5W, D10W, D2.5½S, 
D2.5S, D5¼S, D5½S, 
D5S, D10S, NS, ½S

Physically compatible 77 C

Calcium gluconate 1 g WI 8 mg D5W Physically compatible 74 C

Ciprofloxacin BAY 2 g SW 64 mg D5W Visually compatible. No ciprofloxacin loss 
in 24 hr at 22°C in light. Norepinephrine 
not tested

2413 C

Dimenhydrinate SE 50 mg WI 8 mg D5W Physically compatible 74 C

Dobutamine HCl LI 1 g BN 32 mg D5W, NS Physically compatible for 24 hr at 21°C 812 C

Heparin sodium 12,000 units WI 8 mg D5W Physically compatible 74 C

Heparin sodium AB 20,000 units WI 8 mg D5W, D10W, D2.5½S, 
D2.5S, D5¼S, D5½S, 
D5S, D10S, NS, ½S

Physically compatible 77 C

Hydrocortisone 
sodium succinate

UP 100 mg WI 8 mg D5W Physically compatible 74 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Magnesium sulfate 1 g WI 8 mg D5W, D10W, D2.5½S, 
D2.5S, D5¼S, D5½S, 
D5S, D10S, NS, ½S

Physically compatible 77 C

Meropenem ZEN 1 and 20 g WI 8 g NS Visually compatible for 4 hr at room 
temperature

1994 C

Methylprednisolone 
sodium succinate

UP 40 mg WI 8 mg D5S Physically compatible 329 C

Multivitamins USV 10 mL WI 8 mg D5W, D10W, D2.5½S, 
D2.5S, D5¼S, D5½S, 
D5S, D10S, NS, ½S

Physically compatible 77 C

Potassium chloride 3 g WI 8 mg D5W Physically compatible 74 C

Potassium chloride AB 40 mEq WI 8 mg D5W, D10W, D2.5½S, 
D2.5S, D5¼S, D5½S, 
D5S, D10S, NS, ½S

Physically compatible 77 C

Ranitidine HCl GL 50 mg WI 4 and 8 mg D5W, NSa Physically compatible. 2 to 6% ranitidine 
loss in 48 hr at room temperature in light. 
Norepinephrine not tested

1361 C

Ranitidine HCl GL 50 mg 4 mg D5W Physically compatible. Ranitidine stable for 
24 hr at 25°C. Norepinephrine not tested

1515 C

Ranitidine HCl GL 50 mg RC 4 and 8 mg D5Wa Visually compatible. 5 to 7% ranitidine loss 
and little norepinephrine loss in 48 hr at 
room temperature

1802 C

Ranitidine HCl GL 2 g RC 4 mg D5Wa Visually compatible. 7% norepineph-
rine loss in 4 hr and 13% in 12 hr at room 
temperature. No ranitidine loss in 48 hr

1802 I

Ranitidine HCl GL 2 g RC 8 mg D5Wa Visually compatible. 6% norepinephrine 
loss in 12 hr and 11% in 24 hr at room 
temperature. No ranitidine loss in 48 hr

1802 I

Sodium bicarbonate AB 80 mEq WI 2 mg D5W Physically incompatible 15 I

Sodium bicarbonate AB 2.4 mEqb BN 8 mg D5W Norepinephrine decomposition 772 I

Succinylcholine  
chloride

AB 2 g WI 8 mg D5W, D10W, D2.5½S, 
D2.5S, D5¼S, D5½S, 
D5S, D10S, NS, ½S

Physically compatible 77 C

Verapamil HCl KN 80 mg BN 8 mg D5W, NS Physically compatible for 24 hr 764 C

a Tested in PVC containers.

b One vial of Neut added to a liter of admixture.

Drugs in Syringe Compatibility

Norepinephrine bitartrate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Pantoprazole sodium a 4 mg/1 mL 1 mg/1 mL Precipitates within 15 min 2574 I

a Test performed using the formulation WITHOUT edetate disodium.

Additive Compatibility (Cont.)
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Y-Site Injection Compatibility (1:1 Mixture)

Norepinephrine bitartrate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amiodarone HCl LZ 4 mg/mLc BN 64 mcg/mLc Physically compatible for 24 hr at 21°C 1032 C

Angiotensin II acetate LJ 5 and 10 mcg/mLb Stated to be compatible 3430 C

Anidulafungin VIC 0.5 mg/mLa BED 0.12 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Argatroban GSK 1 mg/mLb AB 1 mg/mL Visually compatible for 24 hr at 23°C 2391 C

Bivalirudin TMC 5 mg/mLa AB 0.12 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetrasodium TMC 1 mg/mLb 120 mcg/mLb Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.7 mg/mLb BED 0.128 mg/mLb Physically compatible for 4 hr at room 
temperature

2758 C

Ceftaroline fosamil FOR 2.22 mg/mLa b i BED 0.128 mg/mLa b i Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime–avibactam sodium ALL 20 mg/mLl m Physically compatible for up to 4 hr at 
room temperature

3004 C

Ceftolozane sulfate–tazobactam 
sodium

CUB 30 mg/mLc j 32 mcg/mL Physically compatible with no loss of 
either drug in 4 hr at 25°C

2959 C

Ceftolozane sulfate–tazobactam 
sodium

CUB 10 mg/mLc j HOS 32 mcg/mLc Physically compatible for 2 hr 3262 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa SW 0.12 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Clonidine HCl BI 18 mcg/mLb APO 20 mcg/mLa Visually compatible 2642 C

Cloxacillin sodium SMX 100 mg/mL SZ 1 mg/mL Physically compatible for up to 4 hr at 
room temperature

3245 C

Dexmedetomidine HCl AB 4 mcg/mLb AB 0.12 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 1 mg/mLa WI 0.12 mg/mLa Visually compatible for 24 hr at 25°C 1530 C

Diltiazem HCl MMD 1 mg/mLa AB 0.128 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Dobutamine HCl LI 4 mg/mLa AB 0.128 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Dopamine HCl DU 3.2 mg/mLa STR 0.064 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Dopamine HCl AB 3.2 mg/mLa AB 0.128 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Doripenem JJ 5 mg/mLa b BED 0.128 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Epinephrine HCl AB 0.02 mg/mLa AB 0.128 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Eravacycline dihydrochloride TET 0.6 mg/mLb CLA 32 mcg/mLb Physically compatible for 2 hr at room 
temperature

3532 C

Esmolol HCl DU 40 mg/mLa STR 0.064 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Esmolol HCl MYL 10 mg/mL HOS 0.128 mg/mLb Physically compatible for 1 hr at 23°C 3533 C

Famotidine MSD 0.2 mg/mLa WI 0.004 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Fenoldopam mesylate AB 80 mcg/mLb AB 0.12 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate ES 0.05 mg/mL AB 0.128 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Furosemide AMR 10 mg/mL AB 0.128 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Haloperidol lactate MN 0.5a  and 5 mg/mL WI 0.032 mg/mLa Visually compatible for 24 hr at 21°C 1523 C

Heparin sodium UP 1000 units/Ld WI 1 mg/mL Physically compatible for 4 hr at room 
temperature

534 C

Heparin sodium ES 100 units/mLa AB 0.128 mg/mLa Visually compatible for 4 hr at 27°C 2062 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Hetastarch in lactated electrolyte AB 6% AB 0.12 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydrocortisone sodium succinate UP 10 mg/Ld WI 1 mg/mL Physically compatible for 4 hr at room 
temperature

534 C

Hydromorphone HCl KN 1 mg/mL AB 0.128 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Hydroxyethyl starch 130/0.4 in 
sodium chloride 0.9%

FRK 6% SZ 6, 8, 64 mcg/mLa Visually compatible for 24 hr at room 
temperature

2770 C

Insulin, regular LI 1 unit/mLa STR 0.064 mg/mLa White precipitate forms immediately 1877 I

Isavuconazonium sulfate ASP 1.5 mg/mLc HOS 32 mcg/mLc Physically compatible for 2 hr 3263 C

Labetalol HCl GL 5 mg/mL STR 64 mcg/mLa Visually compatible for 24 hr at 23°C 1877 C

Labetalol HCl AH 2 mg/mLa AB 0.128 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Labetalol HCl HOS 5 mg/mL HOS 0.128 mg/mLb Physically compatible for 1 hr at 23°C 3533 C

Letermovir ME a a Physically compatible 3398 C

Levofloxacin SZ 5 mg/mL HOS 64 mcg/mLa Physically compatible with no loss of 
either drug in 4 hr at room temperature

3510 C

Lorazepam WY 0.5 mg/mLa AB 0.128 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Meropenem ZEN 1 and 50 mg/mLb WI 1 mg/mL Visually compatible for 4 hr at room 
temperature

1994 C

Meropenem 50 mg/mL SZ 1 mg/mL Physically compatible for 4 hr at room 
temperature

3538 C

Meropenem–vaborbactam TMC 8 mg/mLb k HOS 32 mcg/mLb Physically compatible for 3 hr at 20 to 
25°C

3380 C

Metoprolol tartrate HOS 0.4 mg/mLb HOS 0.128 mg/mLb Physically compatible for 1 hr at 23°C 3533 C

Micafungin sodium ASP 1.5 mg/mLb BED 0.128 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Midazolam HCl RC 1 mg/mLa STR 0.064 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Midazolam HCl RC 2 mg/mLa AB 0.128 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Milrinone lactate SW 0.2 mg/mLa AB 0.128 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Milrinone lactate SW 0.4 mg/mLa SW 0.064 mg/mLa Visually compatible. Little loss of either 
drug in 4 hr at 23°C

2214 C

Morphine sulfate SX 1 mg/mLa STR 0.064 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Morphine sulfate SCN 2 mg/mLa AB 0.128 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Moxifloxacin ME 1.6 mg/mL HOS 64 mcg/mLa Physically compatible with little to 
no loss of either drug in 4 hr at room 
temperature

3510 C

Mycophenolate mofetil HCl RC 5.9 mg/mLa 1 mg/mLa Physically compatible and 2% myco-
phenolate mofetil loss in 4 hr

2738 C

Nesiritide SCI 50 mcg/mLa b 1 mg/mL Physically compatible for 4 hr. May be 
chemically incompatible with nesiritideg 

2625 ?

Nicardipine HCl WY 1 mg/mLa AB 0.128 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Nitroglycerin AB 0.4 mg/mLa AB 0.128 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Oritavancin diphosphate TAR 0.8, 1.2, and 2 mg/
mLa 

BED 0.12 mg/mLa Visually compatible for 4 hr at 20 to 
24°C

2928 C

Pantoprazole sodium ALTh 0.16 to 0.8 mg/mLb SX 6 to 8 mcg/mLa Visually compatible for 12 hr at 23°C 2603 C

Pantoprazole sodium ALTh 0.16 mg/mLb SX 64 mcg/mLa Visually compatible for 12 hr at 23°C 2603 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Pantoprazole sodium ALTh 0.4 to 0.8 mg/mLb SX 64 mcg/mLa Turns cloudy upon mixing 2603 I

Plazomicin sulfate ACH 24 mg/mLc CLA 32 mcg/mLc Physically compatible for 1 hr at 20 to 
25°C

3432 C

Posaconazole ME 18 mg/mL 0.004 mg/mLc Physically compatible 2911, 
2912 

C

Potassium chloride AB 40 mEq/Ld WI 1 mg/mL Physically compatible for 4 hr at room 
temperature

534 C

Propofol ZENo 10 mg/mL AB 0.016 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Ranitidine HCl GL 1 mg/mLa AB 0.128 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Remifentanil HCl GW 0.025 and 0.25 mg/
mLb 

SW 0.12 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sodium nitroprusside RC 0.3, 1.2, 3 mg/mLa SX 0.03, 0.12, 3 mg/
mLf 

Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Tedizolid phosphate CUB 0.8 mg/mLb HOS 32 mcg/mLb Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLa b i BED 0.128 mg/mLa b i Physically compatible for 2 hr 2830 C

Tigecycline ACD, 
FRK, 
WY

c n Stated to be compatible 2915, 
3459, 
3460 

C

TNA #73e BN 8 mcg/mLc Visually compatible for 4 hr 1009 C

TPN #212 to #215e AB 16 mcg/mLa Physically compatible for 4 hr at 23°C 2109 C

Vasopressin AMR 2 and 4 units/mLb AB 4 mcg/mLb Physically compatible with vasopressin 
pushed through a Y-site over 5 sec

2478 C

Vasopressin APP 0.2 unit/mLb GNS 16 mcg/mLb Physically compatible 2641 C

Vasopressin APP 0.2 unit/mLb AB 4 mcg/mLb Physically compatible 2641 C

Vecuronium bromide OR 1 mg/mL AB 0.128 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Tested in dextrose 5% in Ringer’s injection, dextrose 5% in Ringer’s injection, lactated, dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

e Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

f Tested in dextrose 5% in sodium chloride 0.225%.

g Nesiritide is incompatible with bisulfite antioxidants used in some drug formulations. The specific formulation of the product to be used should be checked to ensure that no 
sulfite antioxidants are present.

h Test performed using the formulation WITHOUT edetate disodium.

i Tested in Ringer’s injection, lactated.

j Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

k Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

l Ceftazidime component. Ceftazidime in a 4:1 fixed-ratio concentration with avibactam.

m Tested in dextrose 5%, sodium chloride 0.9%, and Ringer’s injection, lactated.

n Salt not specified.

o Test performed using the formulation WITH edetate disodium.

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Octreotide Acetate
AHFS 68:29.04

Products
Octreotide acetate injection is available in 1-mL ampuls 
containing 0.05 mg (50 mcg), 0.1 mg (100 mcg), and 0.5 mg (500 
mcg) of octreotide and in 5-mL multiple-dose vials containing 
0.2 mg (200 mcg) and 1 mg (1000 mcg) of octreotide in each 
mL.1(1/09) 

The Sandostatin (Sandoz) products also contain in each mL 
lactic acid 3.4 mg, mannitol 45 mg, phenol 5 mg (vial only), and 
sodium bicarbonate to adjust pH in water for injection.1(1/09) 

Octreotide acetate (Bedford) has a differing formulation. 
In addition to the octreotide acetate, the Bedford formula-
tion in ampuls and multidose vials contains in each mL l-lactic 
acid 3 mg and sodium chloride 7 mg with sodium hydroxide for 
pH adjustment in water for injection. The multidose vials also 
contain phenol 5 mg/mL as a preservative.1(1/09) 

pH
From 3.9 to 4.5.1(1/09) 

Trade Name(s)
Sandostatin

Administration
Octreotide acetate injection usually is administered by subcu-
taneous injection in the smallest volume that will deliver the 
dose. Subcutaneous injection sites should be rotated. Multiple 
subcutaneous injections at the same site within a short time 
should be avoided. Administration by intravenous injection 
over 3 minutes or by infusion over 15 to 30 minutes after further 
dilution with 50 to 200 mL of dextrose 5% or sodium chloride 
0.9% also has been recommended.1(1/09) 4 NOTE: Do not confuse 
octreotide acetate injection with the injectable depot suspen-
sion product, which cannot be given by these routes of admin-
istration.1(1/09) 

Stability
Octreotide acetate injection is a clear solution. Ampuls and vials 
should be stored under refrigeration and protected from light. 
However, octreotide acetate injection can be stored at room 
temperature for up to 14 days when protected from light.1(1/09) 4 

The manufacturers state that octreotide acetate injection 
should not be added to total parenteral nutrition solutions 
because of the formation of a glycosyl octreotide conjugate that 
may decrease the product’s efficacy,1(1/09) although the clinical 
value of this administration approach has been debated.2136 

Syringes
The stability of octreotide acetate injection (Sandoz) 0.2 mg/mL 
packaged as 1 mL in 3-mL polypropylene syringes sealed with 
tip caps (Becton Dickinson) was evaluated at 3 and 23°C both 
exposed to and protected from normal room light. No octreotide 
acetate loss was found in 29 days stored at 3°C protected from 
light, but about 7 to 9% loss occurred in 15 to 22 days exposed 
to light. At 23°C, the drug was less stable. Although results 
were variable, more than 10% loss occurred in about 2 weeks. 
Maximum storage of 1 week at 23°C, whether protected from 
light or not, was recommended.2020 

In a similar study, the stability of octreotide acetate injection 
(Sandoz) 0.2 mg/mL was evaluated for 60 days stored at 5 and 
–20°C (light conditions unspecified). The undiluted octreotide 
acetate injection was packaged as 1 mL in 3-mL polypropylene 
syringes (Terumo) and sealed with a cap. A loss of about 6% at 
both storage conditions after 60 days was found.2021 

Sorption
The manufacturer indicates that octreotide, a peptide, has 
the potential for adsorption to plastic and, possibly, glass.1540 
However, the drug was not adsorbed to glass infusion bottles or 
a polyvinyl chloride (PVC) administration set at a concentration 
of 5 mcg/mL in sodium chloride 0.9%.1371 

DOI: 10.37573/9781585286850.287

Compatibility Information
Solution Compatibility

Octreotide acetate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% TRa SZ 1.5 mg Little octreotide loss over 48 hr at room temperature in ambient room light 1373 C

TNA #139b c SZ 450 mcg Physically compatible with no change in lipid particle size in 48 hr at 22°C 
under fluorescent light and 7 days at 4°C. Octreotide activity highly variable

1540 ?

TPN #119, #120b a SZ 1.5 mg Little octreotide loss over 48 hr at room temperature in ambient room light 1373 C

a Tested in PVC containers.

b Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

c Tested in both glass and ethylene vinyl acetate (EVA) containers.
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Additive Compatibility

Octreotide acetate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Fat emulsion, intravenous KV 10% SZ 1.5 mg Octreotide content unstable 1373 I

Heparin sodium ES 1000 units SZ 1.5 mg TPN #120a Little octreotide loss over 48 hr at room tempera-
ture in ambient light

1373 C

Insulin, regular 5 units 50 mcg TPN Substantial insulin loss 1377 I

a Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

Drugs in Syringe Compatibility

Octreotide acetate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Diamorphine HCl EV 50 mg/8 mLa NVA 300 mcg/8 mLa Visually compatible with no octreotide loss in 48 hr. 
Diamorphine not tested

2709 C

Diamorphine HCl EV 50 mg/8 mLa NVA 600 mcg/8 mLa Visually compatible with no octreotide loss in 48 hr. 
Diamorphine not tested

2709 C

Diamorphine HCl EV 50 mg/8 mLa NVA 900 mcg/8 mLa Visually compatible with 1% octreotide loss in 48 hr. 
Diamorphine not tested

2709 C

Diamorphine HCl EV 100 mg/8 mLa NVA 300 mcg/8 mLa Visually compatible with 4% octreotide loss in 48 hr. 
Diamorphine not tested

2709 C

Diamorphine HCl EV 100 mg/8 mLa NVA 600 mcg/8 mLa Visually compatible with 6% octreotide loss in 48 hr. 
Diamorphine not tested

2709 C

Diamorphine HCl EV 100 mg/8 mLa NVA 900 mcg/8 mLa Visually compatible with 5% octreotide loss in 48 hr. 
Diamorphine not tested

2709 C

Diamorphine HCl EV 200 mg/8 mLa NVA 600 mcg/8 mLa Visually compatible with 6% octreotide loss in 48 hr. 
Diamorphine not tested

2709 C

Dimenhydrinate 10 mg/1 mL 0.5 mg/1 mL Precipitate forms in about 1 hr 2569 I

Pantoprazole 
sodium

b 4 mg/1 mL 0.5 mcg/1 mL Precipitates 2574 I

a Tested in sterile water for injection.

b Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Octreotide acetate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ceftolozane sulfate–tazobactam 
sodium

CUB 10 mg/mLe f APP, FRK 4 mcg/mLe Physically compatible for 2 hr 3262 C

Eravacycline dihydrochloride TET 0.6 mg/mLb FRK 4 mcg/mLb Physically compatible for 2 hr at room temperature 3532 C

Hydroxyethyl starch 130/0.4 in 
sodium chloride 0.9%

FRK 6% NVA 5, 7.5, 10 
mcg/mLa 

Visually compatible for 24 hr at room temperature 2770 C

Isavuconazonium sulfate ASP 1.5 mg/mLe FRK 4 mcg/mLe Physically compatible for 2 hr 3263 C

Meropenem–vaborbactam TMC 8 mg/mLb g FRK 4 mcg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Micafungin sodium ASP 1.5 mg/mLb NVA 5 mcg/mLb Microparticulates form in 4 hr 2683 I
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Pantoprazole sodium ALTc 0.16 to 0.4 
mg/mLb 

NVA 5 to 10 mcg/
mLa 

Yellow discoloration forms 2603 I

Pantoprazole sodium ALTc 0.8 mg/mLb NVA 7.5 to 10 
mcg/mLa 

Yellow discoloration forms 2603 I

Pantoprazole sodium ALTc 0.8 mg/mLb NVA 5 mcg/mLa Visually compatible for 12 hr at 23°C 2603 C

Plazomicin sulfate ACH 24 mg/mLe FRK 4 mcg/mLe Physically compatible for 1 hr at 20 to 25°C 3432 C

TNA #218 to #226d SZ 0.01 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TPN #212 to #215d SZ 0.01 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Test performed using the formulation WITHOUT edetate disodium.

d Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

e Tested in both dextrose 5% and sodium chloride 0.9%.

f Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

g Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

Selected Revisions May 1, 2020. © Copyright, October 1992. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Omadacycline Tosylate
AHFS 8:12.24.04

Products
Omadacycline tosylate is available in single-dose vials as a cake of 
lyophilized powder containing the equivalent of 100 mg of omad-
acycline and 100 mg of sucrose in each vial.3435 Each 100-mg vial 
should be reconstituted with 5 mL of sterile water for injection.3435 
Vials should be swirled gently and then left to stand until the cake 
has dissolved completely and any foam has dispersed; vials should 
not be shaken.3435 The reconstituted solution should be visually 
inspected for particulate matter and discoloration prior to further 
dilution.3435 If necessary, vials may be inverted and swirled gently 
to dissolve any remaining powder.3435 

The appropriate dose of the reconstituted solution should be 
further diluted immediately (within 1 hr) to a volume of 100 mL 
with sodium chloride 0.9% or dextrose 5% to a final omada-
cycline concentration of 1 or 2 mg/mL.3435 The diluted solution 
should be visually inspected for particulate matter and discolor-
ation prior to administration.3435 

Equivalency
Omadacycline tosylate 131 mg is equivalent to 100 mg of omad-
acycline.3435 

Trade Name(s)
Nuzyra

Administration
Omadacycline tosylate is administered by intravenous infusion 
through a dedicated intravenous line or through a Y-site after 

reconstitution and further dilution; 100-mg doses should be 
infused over 30 minutes and 200-mg doses should be infused 
over 60 minutes.3435 If a common infusion line is being used to 
administer other drugs in addition to omadacycline tosylate, the 
line should be flushed with sodium chloride 0.9% or dextrose 
5% prior to and following infusion of omadacycline tosylate.3435 
Omadacycline tosylate must not be administered through the 
same intravenous line with any solution containing multivalent 
cations (e.g., calcium, magnesium).3435 

Stability
Omadacycline tosylate is a yellow to dark orange powder that 
forms a yellow to dark orange solution upon reconstitution.3435 
Intact vials should be stored at controlled room temperature.3435 
The reconstituted solution of omadacycline should be diluted 
immediately (within 1 hour).3435 The diluted solution in sodium 
chloride 0.9% or dextrose 5% should be used within 12 hours if 
stored at room temperature (not exceeding 25°C) or within 48 
hours if stored at 2 to 8°C.3435 If the diluted solution has been 
stored under refrigeration, it should be removed from the refrig-
erator and kept at room temperature in an upright (vertical) 
position for 60 minutes prior to use.3435 

Freezing Solutions
The manufacturer states that diluted solutions of omadacycline 
should not be frozen.3435 

DOI: 10.37573/9781585286850.288

Compatibility Information
Solution Compatibility

Omadacycline tosylate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% PTK 1 and 2 g Use within 12 hr if stored at room temperature up to 25°C or 48 hr if stored at 
2 to 8°C

3435 C

Sodium chloride 0.9% PTK 1 and 2 g Use within 12 hr if stored at room temperature up to 25°C or 48 hr if stored at 
2 to 8°C

3435 C

Additional Compatibility Information
Infusion Solutions
Omadacycline tosylate must not be administered through the 
same intravenous line with any solution containing multivalent 
cations (e.g., calcium, magnesium).3435 

© Copyright, June 2019. American Society of Health-System 
Pharmacists, Inc.
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Omeprazole Sodium
AHFS 56:28.36

Products
Omeprazole for infusion is available as a powder in vials 
containing 40 mg of the drug as the sodium salt3408 3409 or 40 
mg of the drug as the base.3410 Each vial of the drug also contains 
disodium edetate and sodium hydroxide for pH adjustment.3408 
3409 3410 Each 40-mg vial of omeprazole should be reconstituted 
with 5 mL of solution withdrawn from a 100-mL infusion bag or 
bottle of sodium chloride 0.9% or dextrose 5% and then mixed 
thoroughly until all of the powder has dissolved.3408 3409 3410 The 
reconstituted solution should then be transferred back into the 
same 100-mL infusion bag or bottle from which the solution 
used for reconstitution was withdrawn.3408 3409 3410 

Omeprazole for injection is available as a powder in vials 
containing 40 mg of the drug as the sodium salt with an accom-
panying ampul containing 10 mL of solvent.3411 Each vial of the 
drug also contains sodium hydroxide.3411 The solvent contains 
citric acid monohydrate and polyethylene glycol 400 in water 
for injection.3411 Each 40-mg vial of omeprazole should be recon-
stituted only with 10 mL of the provided solvent; no other 
solvents should be used.3411 

Equivalency
Omeprazole sodium 42.6 mg is equivalent to 40 mg of omepra-
zole.3408 

pH
The pH of omeprazole (Azevedos) 0.4-mg/mL solution (recon-
stituted from omeprazole sodium) in dextrose 5% and sodium 
chloride 0.9% ranges from 8.9 to 9.5 and from 9.3 to 10.3, 
respectively.3408 

The pH of omeprazole (Sandoz) 0.4-mg/mL solution (recon-
stituted from omeprazole sodium) in dextrose 5% or sodium 
chloride 0.9% ranges from 9 to 10.5.3409 

The pH of a reconstituted solution of 40 mg of omeprazole 
(Sandoz) (reconstituted from omeprazole sodium) prepared 
with 10 mL of accompanying solvent is about 8.6.3411 

Osmolality
The osmolality of omeprazole (Sandoz) 0.4-mg/mL solution 
(reconstituted from omeprazole sodium) in dextrose 5% or 
sodium chloride 0.9% is 297 or 282 mOsm/kg, respectively.3409 

Administration
Omeprazole is administered by intravenous infusion3408 3409 3410 
or by intravenous injection,3411 depending upon the product 
used.

After omeprazole for infusion is reconstituted and diluted to 100 
mL with sodium chloride 0.9% or dextrose 5%, it should be admin-
istered as a 20- to 30-minute intravenous infusion.3408 3409 3410 

After omeprazole for injection is reconstituted with the 
accompanying solvent, it should be administered as a slow 
intravenous injection over at least 2.5 minutes at a maximum 
rate of 4 mL/min.3411 

Stability
Intact containers of omeprazole for infusion and omeprazole 
for injection (and accompanying solvent) generally should be 
stored at temperatures not exceeding 25°C in the outer carton 
to protect from light.3408 3409 3410 3411 

Stability of omeprazole solutions varies depending upon 
which product is used; specific product labeling should be 
consulted.3408 3409 3410 3411 

When stored at temperatures that do not exceed 25°C, 
omeprazole solutions for infusion are reportedly stable for 12 
hours when prepared with sodium chloride 0.9%,3408 3409 for 6 
hours when prepared with dextrose 5%,3408 3409 or for 6 hours 
in either solution;3410 when stored at 2 to 8°C, one product has 
been reported as stable for 24 hours in either solution.3409 

Omeprazole for injection reconstituted with the accompa-
nying solvent is stable for up to 4 hours when stored at tempera-
tures below 25°C.3411 

Light Effects
Intact containers of omeprazole, omeprazole sodium, and 
solvent, when provided, should be stored in their outer carton 
to protect from light.3408 3409 3410 3411 At least one manufacturer 
states that vials may be exposed to normal indoor light outside 
of the box for up to 24 hours.3408 

Reconstituted omeprazole (AstraZeneca) has been reported to 
develop an unacceptable discoloration indicating decomposition 
within 6 hours at room temperature when exposed to light.2507 

DOI: 10.37573/9781585286850.289

Compatibility Information
Solution Compatibility

Omeprazole sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BA PH 400 mg Physically compatible. 10% loss occurs in 2.5 days at 22°C in light 2696 C

Dextrose 5% SZ 400 mg Stable for 6 hr below 25°C or 24 hr at 2 to 8°C 3409 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% AZV 400 mg Stable for 6 hr at 25°C 3408 C

Sodium chloride 0.9% BA PH 400 mg Physically compatible. 10% loss occurs in 8 days at 22°C in light 2696, 3082 C

Sodium chloride 0.9% SZ 400 mg Stable for 12 hr below 25°C or 24 hr at 2 to 8°C 3409 C

Sodium chloride 0.9% AZV 400 mg Stable for 12 hr at 25°C 3408 C

Y-Site Injection Compatibility (1:1 Mixture)

Omeprazole sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Lorazepam WY 0.33 mg/mLb AST 4 mg/mL Yellow discoloration forms 1855 I

Midazolam HCl RC 5 mg/mL AST 4 mg/mL Brown color then precipitate 1855 I

Tigecycline ACD, FRK, WY c Stated to be incompatible 2915, 3459, 3460 I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Salt not specified.

Selected Revisions January 31, 2020. © Copyright, October 
2000. American Society of Health-System Pharmacists, Inc.

Solution Compatibility (Cont.)
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Ondansetron Hydrochloride
AHFS 56:22.20

Products
Ondansetron hydrochloride is available in 20-mL multiple-dose 
vials and 2-mL single-dose vials.2836 2837 Each mL of solution in 
multiple-dose vials contains ondansetron (as the hydrochlo-
ride dihydrate) 2 mg with sodium chloride 8.3 mg, citric acid 
monohydrate 0.5 mg, sodium citrate dihydrate 0.25 mg, meth-
ylparaben 1.2 mg, and propylparaben 0.15 mg in water for injec-
tion.2836 2837 Each mL of solution in single-dose vials contains 
ondansetron (as the hydrochloride dihydrate) 2 mg with sodium 
chloride 9 mg, citric acid monohydrate 0.5 mg, and sodium 
citrate dihydrate 0.25 mg in water for injection.2836 

pH
From 3.3 to 4.2836 

Trade Name(s)
Zofran

Administration
Ondansetron hydrochloride is administered by intravenous infu-
sion over 15 minutes after further dilution with 50 mL of sodium 
chloride 0.9% or dextrose 5%.2836 2837 By intravenous injection, 
it is administered undiluted over at least 30 seconds and prefer-
ably over 2 to 5 minutes.2836 2837 

Ondansetron hydrochloride also has been administered 
intramuscularly without dilution.2836 2837 

Stability
Ondansetron hydrochloride is a clear, colorless solution.2836 2837 
It should be stored at 2 to 30°C and protected from light.2836 2837 
Although ondansetron hydrochloride is unstable under intense 
light, it is stable for about 1 month in daylight with added fluo-
rescent light.1366 Ondansetron occasionally may precipitate at 
the stopper/vial interface in vials that are stored upright; the 
potency and safety of ondansetron are not affected.2836 2837 If a 
precipitate is observed, the drug may be resolubilized by vigor-
ously shaking the vial.2836 2837 

Ondansetron hydrochloride (Glaxo) 0.03 and 0.3 mg/mL in 
dextrose 5% or sodium chloride 0.9% was stable when frozen at 
–20°C, exhibiting a 10% or less loss in 3 months.1642 

pH Effects
The natural pH of ondansetron hydrochloride solutions is about 
4.5 to 4.6.1366 1367 The pH of commercially available ondansetron 

solution has been adjusted with citric acid monohydrate and 
sodium citrate dihydrate to the range of 3.3 to 4.2836 2837 If the 
pH is increased, a precipitate of ondansetron free base has been 
reported to develop at pH 5.71366 and pH 7.1513 Redissolution of 
the ondansetron precipitate occurs at pH 6.2 when titrated with 
hydrochloric acid.1513 Precipitation by combination with alkaline 
drugs has been observed.1365 1513 

Syringes
The stability of ondansetron hydrochloride undiluted at 2 mg/
mL and diluted in dextrose 5% and sodium chloride 0.9% at 1, 
0.5, and 0.25 mg/mL packaged in polypropylene syringes was 
reported. Representative syringes were stored at 24°C for 48 
hours, 4°C for 14 days, and frozen at –20°C for 90 days. Visually, 
the solutions exhibited no precipitate or color or clarity changes. 
Ondansetron hydrochloride concentrations in all samples 
remained above 90%; most samples were above 95%. Sequen-
tially storing sample syringes for 90 days at –20°C followed by 
14 days at 4°C followed by 48 hours at 24°C did not alter the 
stability.2056 

When diluted with compatible infusion solutions, ondanse-
tron hydrochloride is stable for up to 7 days at room tempera-
ture or under refrigeration in Plastipak syringes with syringe 
caps.1366 

Filtration
Ondansetron hydrochloride (Glaxo) 0.03 and 0.2 mg/mL (30 
and 200 mcg/mL) in sodium chloride 0.9% was delivered over 
15 minutes through 5 different 0.2-μm inline filters: Continu-Flo 
Solution Set (Baxter, 2C5561S), Filtered Extension Sets (Burron, 
PFE-2007 and FE-2024), Universal Primary infusion set (IVAC, 
52023), and Ivex-HP Filterset-SL (Abbott, 4524). Little or no 
ondansetron loss was found.1678 

Central Venous Catheter
Ondansetron hydrochloride (Glaxo Wellcome) 0.2 mg/mL in 
dextrose 5% was found to be compatible with the ARROW-
g+ard Blue Plus (Arrow International) chlorhexidine-bearing 
triple-lumen central catheter. Essentially complete delivery of 
the drug was found with little or no drug loss occurring. Further-
more, chlorhexidine delivered from the catheter remained at 
trace amounts with no substantial increase due to the delivery 
of the drug through the catheter.2335 

DOI: 10.37573/9781585286850.290
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Compatibility Information
Solution Compatibility

Ondansetron HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium chloride 0.45% CLA, GSK Stable for 48 hr at room temperature in light 2836, 2837 C

Dextrose 5% in sodium chloride 0.9% CLA, GSK Stable for 48 hr at room temperature in light 2836, 2837 C

Dextrose 5% CLA, GSK Stable for 48 hr at room temperature in light 2836, 2837 C

Dextrose 5% BPa GL 16 and 80 mg Physically compatible and stable for 7 days at room 
temperature in light and at 4°C

1366 C

Dextrose 5% GL 24 and 96 mg Visually compatible. No loss in 14 days at 24°C or 14 
days at 5°C then 2 days at 24°C

1560 C

Dextrose 5% BAa GL 30 and 300 mg Visually compatible with 5% or less loss in 48 hr at 
25°C or 14 days at 5°C

1642 C

Dextrose 5% MGb GL 0.03 and 0.3 g Visually compatible with no loss in 14 days at 4°C 
in light

1722 C

Dextrose 5% with potassium chloride 
0.3%

BPa GL 16 mg Physically compatible and stable for 7 days at room 
temperature in light and at 4°C

1366 C

Ringer’s injection BPa GL 16 mg Physically compatible and stable for 7 days at room 
temperature in light and at 4°C

1366 C

Ringer’s injection, lactated GL 24 and 96 mg Visually compatible. No loss in 14 days at 24°C or 14 
days at 5°C then 2 days at 24°C

1560 C

Sodium chloride 0.9% CLA, GSK Stable for 48 hr at room temperature in light 2836, 2837 C

Sodium chloride 0.9% BPa GL 16 and 80 mg Physically compatible and stable for 7 days at room 
temperature in light and at 4°C

1366 C

Sodium chloride 0.9% GL 24 and 96 mg Visually compatible. No loss in 14 days at 24°C or 14 
days at 5°C then 2 days at 24°C

1560 C

Sodium chloride 0.9% BAc GL 240 mg No loss in 24 hr at 30°C or 30 days at 3°C then 24 hr 
at 30°C

1553 C

Sodium chloride 0.9% BAa GL 30 and 300 mg Visually compatible with 4% or less loss in 48 hr at 
25°C or 14 days at 5°C

1642 C

Sodium chloride 0.9% MGb GL 0.03 and 0.3 g Visually compatible with no loss in 14 days at 4°C 
in light

1722 C

Sodium chloride 0.9% BAa CER 100 mg Visually compatible. 6 to 7% loss after 30 days at 
4°C then 2 days at 23°C

1882 C

Sodium chloride 0.9% BAa CER 200, 400, 640 
mg

Visually compatible. Up to 4% loss after 30 days at 
4°C then 2 days at 23°C

1882 C

Sodium chloride 0.9% AGTa GL 80 mg Visually compatible with 4% loss in 120 days at 4 
and –20°C

2405 C

Sodium chloride 0.9% with potassium 
chloride 0.3%

BPa GL 16 mg Physically compatible and stable for 7 days at room 
temperature in light and at 4°C

1366 C

TNA #190d GL 0.03 and 0.3 g Physically compatible with no loss in 48 hr at 24°C 
in light

1766 C

a Tested in PVC containers.

b Tested in a Kraton polymer elastomeric infusion device (Homepump, Block).

c Tested in a medication cassette reservoir (Pharmacia Deltec CADD-1).

d Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture.
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Additive Compatibility

Ondansetron HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Cisplatin BR 485 mg GL 1.031 g NSa Physically compatible. Little loss of drugs in 24 hr 
at 4°C then 7 days at 30°C

1846 C

Cisplatin BR 219 mg GL 479 mg NSb Physically compatible. Little loss of drugs in 7 days 
at 4°C then 24 hr at 30°C

1846 C

Cyclophosphamide MJ 300 mg GL 50 mg D5Wa , NSa Visually compatible with 9 to 10% cyclophospha-
mide loss and no ondansetron loss in 5 days at 
24°C. No loss of either drug in 8 days at 4°C

1812 C

Cyclophosphamide MJ 2 g GL 400 mg D5Wa , NSa Visually compatible with 10% cyclophosphamide 
loss and no ondansetron loss in 5 days at 24°C. No 
loss of either drug in 8 days at 4°C

1812 C

Cytarabine UP 200 mg GL 30 and 300 mg D5Wa Physically compatible with little loss of either drug 
in 48 hr at 23°C

1876 C

Cytarabine UP 40 g GL 30 and 300 mg D5Wa Physically compatible with little loss of either drug 
in 48 hr at 23°C

1876 C

Dacarbazine MI 1 g GL 30 and 300 mg D5Wa Physically compatible with little loss of ondanse-
tron in 48 hr at 23°C. 8 to 12% dacarbazine loss in 
24 hr and 20% loss in 48 hr at 23°C

1876 C

Dacarbazine MI 3 g GL 30 and 300 mg D5Wa Physically compatible with little loss of ondanse-
tron in 48 hr at 23°C. 8% dacarbazine loss in 24 hr 
and 15% loss in 48 hr at 23°C

1876 C

Dacarbazine with 
doxorubicin HCl

LY  
AD

8 g  
800 mg

GL 640 mg D5Wa Visually compatible. Under 10% ondansetron and 
doxorubicin loss in 24 hr at 30°C and 7 days at 4°C 
then 24 hr at 30°C. Dacarbazine stable for 8 hr but 
13% loss in 24 hr

2092 I

Dacarbazine with 
doxorubicin HCl

LY  
AD

8 g  
800 mg

GL 640 mg D5Wb Visually compatible. Under 10% loss of all drugs in 
24 hr at 30°C and 7 days at 4°C then 24 hr at 30°C

2092 C

Dacarbazine with 
doxorubicin HCl

LY  
AD

20 g  
1.5 g

GL 640 mg D5Wa b Visually compatible. Under 10% loss of all drugs in 
24 hr at 30°C and 7 days at 4°C then 24 hr at 30°C

2092 C

Dexamethasone 
sodium phosphate

20 and 40 
mg

GL 48 mg D5W, NS Visually compatible for 24 hr at 22°C 1608 C

Dexamethasone 
sodium phosphate

200 and 
400 mg

GL 160 mg NS Visually compatible for 24 hr at 22°C 1608 C

Dexamethasone 
sodium phosphate

ES 200 mg CER 100 mg NSa Visually compatible. No dexamethasone and 8% 
ondansetron loss in 30 days at 4°C then 2 days at 
23°C

1882 C

Dexamethasone 
sodium phosphate

ES 400 mg CER 100 and 200 mg NSa Visually compatible. No dexamethasone and 7 to 
10% ondansetron loss in 30 days at 4°C then 2 
days at 23°C

1882 C

Dexamethasone 
sodium phosphate

ES 200 mg CER 200, 400, 640 mg NSa Visually compatible. No dexamethasone and 5% 
ondansetron loss in 30 days at 4°C then 2 days at 
23°C

1882 C

Dexamethasone 
sodium phosphate

ES 400 mg CER 400 and 640 mg NSa Visually compatible. No dexamethasone and 3% 
ondansetron loss in 30 days at 4°C then 2 days at 
23°C

1882 C

Dexamethasone 
sodium phosphate

ES 200 and 
400 mg

CER 640 mg D5Wc Visually compatible. 7% dexamethasone and no 
ondansetron loss in 30 days at 4°C then 2 days at 
23°C

1882 C

Dexamethasone 
sodium phosphate

MSD 400 mg GL 150 mg NSa Visually compatible. 4% or less loss of either drug 
in 28 days at 4 and 22°C

2084 C
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Dexamethasone 
sodium phosphate

MSD 400 mg GL 150 mg D5Wa Visually compatible. 4% or less loss of either drug 
in 28 days at 4°C. 10% ondansetron loss in 3 days 
at 22°C

2084 C

Dexamethasone 
sodium phosphate

MSD 230 mg GL 750 mg NSa Visually compatible. 4% or less loss of either drug 
in 28 days at 4°C. 10% ondansetron loss in 7 days 
at 22°C

2084 C

Dexamethasone 
sodium phosphate

MSD 230 mg GL 750 mg D5Wa Visually compatible. Up to 13% ondansetron loss 
in 3 days at 4 and 22°C

2084 ?

Dexamethasone 
sodium phosphate

OR 100 mg GSK 80 mg D5Wd Visually compatible. Under 3% ondansetron 
and 8% dexamethasone loss when frozen for 3 
months then stored refrigerated for 30 days

2822 C

Dexamethasone 
sodium phosphate

g 100 mg 70 mg NS Physically compatible for 24 hr at 25°C in light 2999 C

Doxorubicin HCl MJ 100 mg and 
2 g

GL 30 and 300 mg D5Wa Physically compatible with little loss of either drug 
in 48 hr at 23°C

1876 C

Doxorubicin HCl with 
dacarbazine

AD  
LY

800 mg  
8 g

GL 640 mg D5Wa Visually compatible. Under 10% ondansetron and 
doxorubicin loss in 24 hr at 30°C and 7 days at 4°C 
then 24 hr at 30°C. Dacarbazine stable for 8 hr but 
13% loss in 24 hr

2092 I

Doxorubicin HCl with 
dacarbazine

AD  
LY

800 mg  
8 g

GL 640 mg D5Wb Visually compatible. Under 10% loss of all drugs in 
24 hr at 30°C and 7 days at 4°C then 24 hr at 30°C

2092 C

Doxorubicin HCl with 
dacarbazine

AD  
LY

1.5 g  
20 g

GL 640 mg D5Wa b Visually compatible. Under 10% loss of all drugs in 
24 hr at 30°C and 7 days at 4°C then 24 hr at 30°C

2092 C

Doxorubicin HCl with 
vincristine sulfate

AD  
LI

400 mg  
14 mg

GL 480 mg D5Wb Visually compatible. Under 10% loss of all drugs in 
5 days at 4°C then 24 hr at 30°C

2092 C

Doxorubicin HCl with 
vincristine sulfate

AD  
LI

800 mg  
28 mg

GL 960 mg D5Wa Visually compatible. Under 10% loss of all drugs 
after 120 hr at 30°C

2092 C

Etoposide BR 100 mg GL 30 and 300 mg D5Wa Physically compatible. Little or no loss of ondan-
setron in 48 hr at 23°C. 4% etoposide loss in 24 hr 
and 6% loss in 48 hr at 23°C

1876 C

Etoposide BR 400 mg GL 30 and 300 mg D5Wa Physically compatible with little or no loss of 
either drug in 48 hr at 23°C

1876 C

Fluconazole with 
ranitidine HCl

RR  
GL

2 g  
500 mg

GL 100 mg a Visually compatible with no loss of any drug in 
4 hr

1730 C

Fosaprepitant dime-
glumine

MSD 1 g 70 mg NS Physically compatible for 24 hr at 25°C in light 2999 C

Fosaprepitant dime-
glumine

MSDe 1 g 70 mg NS Physically compatible for 24 hr at 25°C in light 2999 C

Fosaprepitant dime-
glumine

MSDf 1 g 70 mg NS Physically compatible for 24 hr at 25°C in light 2999 C

Hydromorphone HCl ES 500 mg GL 100 mg and 1 g NS Physically compatible. No loss of either drug in 7 
days at 32°C or 31 days at 4 and 22°C protected 
from light

1690 C

Mannitol BPa 10% GL 16 mg Physically compatible. Stable for 7 days at room 
temperature in light and at 4°C

1366 C

Meperidine HCl WY 4 g GL 100 mg and 1 g NSa Physically compatible. No loss of either drug in 31 
days at 4 and 22°C and in 7 days at 32°C

1862 C

Meropenem ZEN 1 g GL 1 g NS Visually compatible for 4 hr at room temperature 1994 C

Meropenem ZEN 20 g GL 1 g NS White precipitate forms immediately 1994 I

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Methotrexate sodium LE 0.5 and 6 g GL 30 and 300 mg D5Wa Physically compatible with little or no loss of 
either drug in 48 hr at 23°C

1876 C

Methylprednisolone 
sodium succinate

PH 2.4 g GSK 160 mg D5W, NS Transient turbidity forms then clears. 5% or less loss 
of either drug in 24 hr at 23°C and 48 hr at 6°C

2643 ?

Methylprednisolone 
sodium succinate

g 700 mg 70 mg NS Physically compatible for 24 hr at 25°C in light 2999 C

Morphine sulfate AST 1 g GL 100 mg and 1 g NS Physically compatible. No ondansetron loss and 
5% or less morphine loss in 7 days at 32°C or 31 
days at 4 and 22°C protected from light

1690 C

Ranitidine HCl with 
fluconazole

GL  
RR

500 mg  
2 g

GL 100 mg a Visually compatible with no loss of any drug in 
4 hr

1730 C

Tramadol HCl GRU 400 mg GL 1.6 mg NS Visually compatible with about 7% tramadol loss 
in 24 hr at room temperature

2652 C

Vincristine sulfate with 
doxorubicin HCl

LI  
AD

14 mg  
400 mg

GL 480 mg D5Wb Visually compatible. Under 10% loss of all drugs in 
5 days at 4°C then 24 hr at 30°C

2092 C

Vincristine sulfate with 
doxorubicin HCl

LI  
AD

28 mg  
800 mg

GL 960 mg D5Wa Visually compatible. Under 10% loss of all drugs 
after 120 hr at 30°C

2092 C

a Tested in PVC containers.

b Tested in polyisoprene reservoirs (Travenol Infusors).

c Tested in ondansetron hydrochloride ready-to-use CR3 polyester bags.

d Tested in polyolefin containers.

e Tested with dexamethasone sodium phosphate 100 mg/L.

f Tested with methylprednisolone sodium phosphate 700 mg/L.

g Tested with fosaprepitant dimeglumine (MSD) 1 g/L.

Drugs in Syringe Compatibility

Ondansetron HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Alfentanil HCl JN 0.167 mg/mLb GW 1.33 mg/mLb Physically compatible. Little loss of either drug in 24 
hr at 4 or 23°C

2199 C

Atropine sulfate GNS 0.133 mg/mLb GW 1.33 mg/mLb Physically compatible. Under 6% ondansetron and 
under 7% atropine losses in 24 hr at 4 or 23°C

2199 C

Dexamethasone sodium 
phosphate

ES 0.33 and 0.67 mg/mLa CER 0.17 mg/mLa Visually compatible. No loss of either drug in 30 
days at 4°C then 2 days at 23°C

1882 C

Dexamethasone sodium 
phosphate

ES 0.5 mg/mLa CER 0.25 mg/mLa Visually compatible. No loss of either drug in 30 
days at 4°C then 2 days at 23°C

1882 C

Dexamethasone sodium 
phosphate

ES 1 mg/mLa CER 0.25 mg/mLa Visually compatible for 3 days at 4°C. Precipitation 
of ondansetron observed at 7 days as opaque white 
ring

1882 C

Dexamethasone sodium 
phosphate

ES 0.33 and 0.67 mg/mLa CER 0.33 mg/mLa Visually compatible. No loss of either drug in 30 
days at 4°C then 2 days at 23°C

1882 C

Dexamethasone sodium 
phosphate

ES 0.5 mg/mLa CER 0.5 mg/mLa Visually compatible. No loss of either drug in 30 
days at 4°C then 2 days at 23°C

1882 C

Dexamethasone sodium 
phosphate

ES 1 mg/mLa CER 0.5 mg/mLa Visually compatible for 3 days at 4°C. Precipitation 
of ondansetron observed at 5 days as opaque white 
ring

1882 C

Additive Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Dexamethasone sodium 
phosphate

ES 0.33 and 0.67 mg/mLa CER 0.67 mg/mLa Visually compatible. No loss of either drug in 30 
days at 4°C then 2 days at 23°C

1882 C

Dexamethasone sodium 
phosphate

ES 0.33 mg/mLa CER 1.07 mg/mLa Visually compatible. No loss of either drug in 30 
days at 4°C then 2 days at 23°C

1882 C

Dexamethasone sodium 
phosphate

ES 0.67 mg/mLa CER 1.07 mg/mLa Heavy white precipitate in 72 hr at 4°C. 25 to 30% 
loss of both drugs

1882 I

Dexamethasone sodium 
phosphate

OMc 4 mg/1 mL 4 mg/2 mL Physically incompatible within 3 min 2767 I

Dexamethasone sodium 
phosphate

d 4 mg/1 mL 4 mg/2 mL Physically compatible 2767 C

Droperidol AMR 1.25 mg/mLb GW 1 mg/mLb Droperidol precipitates at 4°C. At 23°C, little or no 
loss of either drug in 8 hr, but droperidol precipi-
tates after that time

2199 I

Fentanyl citrate ES 16.7 mcg/mLb GW 1.33 mg/mLb Physically compatible. Little loss of either drug in 24 
hr at 4 or 23°C

2199 C

Glycopyrrolate AMR 0.1 mg/mLb GW 1 mg/mLb Physically compatible. Little loss of either drug in 24 
hr at 4 or 23°C

2199 C

Meperidine HCl ES 8.33 mg/mLb GW 1.33 mg/mLb Physically compatible. Little loss of either drug in 24 
hr at 4 or 23°C

2199 C

Metoclopramide HCl SO 2.5 mg/mLb GW 1 mg/mLb Physically compatible. Under 6% ondansetron and 
under 5% metoclopramide losses in 24 hr at 4 or 
23°C

2199 C

Midazolam HCl RC 1.66 mg/mLb GW 1.33 mg/mLb Physically compatible. Under 4% ondansetron and 
under 7% midazolam losses in 24 hr at 4 or 23°C

2199 C

Morphine sulfate ES 2.67 mg/mLb GW 1.33 mg/mLb Physically compatible. Under 5% ondansetron and 
under 4% morphine losses in 24 hr at 4 or 23°C

2199 C

Naloxone HCl AST 0.133 mg/mLb GW 1.33 mg/mLb Physically compatible. Under 6% ondansetron and 
under 5% naloxone losses in 24 hr at 4 or 23°C

2199 C

Neostigmine methyl-
sulfate

ES 0.167 mg/mLb GW 1.33 mg/mLb Physically compatible. Under 3% ondansetron and 
under 5% neostigmine losses in 24 hr at 4 or 23°C

2199 C

Propofol STU 1 and 5 mg/mLb GW 1 mg/mLb Physically compatible. Little loss of either drug in 4 
hr at 23°C

2199 C

a Diluted with sodium chloride 0.9% drawn into a syringe prior to drugs to yield the concentrations cited.

b Tested in sodium chloride 0.9%.

c Contained benzyl alcohol as a preservative.

d Contained parabens as preservatives.

Y-Site Injection Compatibility (1:1 Mixture)

Ondansetron HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL WOC 2 mg/mL Physically compatible with little or no loss of 
either drug in 4 hr at 23°C

2901, 2902 C

Acetaminophen CAD 10 mg/mL WW 2 mg/mL Physically compatible with less than 10% acet-
aminophen loss over 4 hr at room temperature

2841, 2844 C

Acyclovir sodium BW 7 mg/mLa GL 1 mg/mLb Precipitates immediately 1365 I

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Aldesleukin CHI 33,800 I.U./
mLa 

GL 0.7 mg/mLa Visually compatible with little or no loss of aldes-
leukin activity

1857 C

Aldesleukin CHI 5 to 40 mcg/
mLk 

GL Visually compatible. Aldesleukin activity retained 
if each drug infused at a similar rate. Ondansetron 
not tested

1890 C

Allopurinol sodium BW 3 mg/mLb GL 1 mg/mLb Immediate turbidity becoming precipitate 1686 I

Amifostine USB 10 mg/mLa GL 1 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Amikacin sulfate BR 5 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Aminophylline AMR 2.5 mg/mLa GL 1 mg/mLb Immediate turbidity and precipitation 1365 I

Amphotericin B SQ 0.6 mg/mLa GL 1 mg/mLa Immediate yellow turbid precipitation 1365 I

Ampicillin sodium BR 20 mg/mLb GL 1 mg/mLb Immediate turbidity and precipitation 1365 I

Ampicillin sodium–
sulbactam sodium

RR 20 mg/mLb l GL 1 mg/mLb Immediate turbidity and precipitation 1365 I

Amsacrine NCI 1 mg/mLa GL 1 mg/mLa Orange precipitate forms within 30 min 1365 I

Azithromycin PF 2 mg/mLb GW 2 mg/mLj Visually compatible 2368 C

Aztreonam SQ 40 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Aztreonam SQ 40 mg/mLa GL 0.03 and 0.3 mg/mLa Visually compatible with little loss of either drug 
in 4 hr at 25°C

1732 C

Aztreonam SQ 40 mg/mLa GL 1 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bleomycin sulfate BR 1 unit/mLb GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Carboplatin BR 5 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Carboplatin 0.18 to 9.9 
mg/mL

GL 16 to 160 mcg/mL Physically compatible when carboplatin given over 
10 to 60 min via Y-site

1366 C

Carmustine BR 1.5 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Caspofungin 
acetate

ME 0.5 mg/mLb BED 2 mg/mL Physically compatible with ondansetron HCl i.v. 
push over 2 to 5 min

2766 C

Cefazolin sodium LEM 20 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Cefazolin sodium LI 20 mg/mLa GL 0.03 and 0.3 mg/mLa Visually compatible with little loss of either drug 
in 4 hr at 25°C

1732 C

Cefotaxime sodium HO 20 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Cefoxitin sodium MSD 20 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Ceftaroline fosamil FOR 2.22 mg/
mLa b i 

WOC 1 mg/mLa b i Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime GL 40 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Ceftazidime 100 to 200 
mg/mL

GL 16 to 160 mcg/mL Physically compatible when ceftazidime given as 
5-min bolus via Y-site

1366 C

Ceftazidime LI 40 mg/mLa GL 0.03 and 0.3 mg/mLa Visually compatible with less than 10% loss of 
either drug in 4 hr at 25°C

1732 C

Ceftolozane 
sulfate-tazobactam 
sodium

CUB 10 mg/mLp q HOS 0.16 mg/mLp Physically compatible for 2 hr 3262 C

Cefuroxime sodium LI 30 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Chlorpromazine HCl ES 2 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Cisatracurium 
besylate

GW 0.1, 2, 5 mg/
mLa 

CER 1 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cisplatin BR 1 mg/mL GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Cisplatin 0.48 mg/mL GL 16 to 160 mcg/mL Physically compatible when cisplatin given over 1 
to 8 hr via Y-site

1366 C

Cladribine ORT 0.015b and 
0.5d mg/mL

CER 1 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Clindamycin phos-
phate

LY 10 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Cloxacillin sodium SMX 100 mg/mL SZ 2 mg/mL Physically compatible for up to 4 hr at room 
temperature

3245 C

Cyclophosphamide MJ 10 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Cyclophosphamide 20 mg/mL GL 16 to 160 mcg/mL Physically compatible when cyclophosphamide 
given as 5-min bolus via Y-site

1366 C

Cytarabine UP 50 mg/mL GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Dacarbazine MI 4 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Dactinomycin MSD 0.01 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Daunorubicin HCl WY 2 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Defibrotide sodium JAZ 8 mg/mLb ACD 0.16 mg/mLb Visually compatible for 4 hr at room temperature 3149 C

Dexamethasone 
sodium phosphate

MSD 1 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Dexmedetomidine 
HCl

AB 4 mcg/mLb GW 1 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diphenhydramine 
HCl

PD 2 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Docetaxel RPR 0.9 mg/mLa GW 1 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Dopamine HCl AB 0.8 mg/mLa GL 0.32 mg/mLc Visually compatible for 24 hr at room temperature 
in test tubes. No precipitate found on filter from 
Y-site delivery

2063 C

Doripenem JJ 5 mg/mLa b WOC 1 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl CET 2 mg/mL GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Doxorubicin HCl 2 mg/mL GL 16 to 160 mcg/mL Physically compatible when doxorubicin given as 
5-min bolus via Y-site

1366 C

Doxorubicin HCl 
liposomal

SEQ 0.4 mg/mLa CER 1 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Doxycycline hyclate ES 1 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Droperidol JN 0.4 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Etoposide BR 0.4 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Etoposide 0.144 to 0.25 
mg/mL

GL 16 to 160 mcg/mL Physically compatible when etoposide given over 
30 to 60 min via Y-site

1366 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Etoposide phos-
phate

BR 5 mg/mLa GW 1 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine MSD 2 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Fenoldopam 
mesylate

AB 80 mcg/mLb GW 1 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Filgrastim AMG 30 mcg/mLa GL 1 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Floxuridine RC 3 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Fluconazole PF 2 mg/mL GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Fluconazole RR 2 mg/mLb GL 0.03 and 0.3 mg/mLa Visually compatible. Little loss of either drug in 4 
hr at 25°C in light

1732 C

Fluconazole RR 2 mg/mL GL 0.03, 0.1, 0.3 mg/mLa b Visually compatible. Little loss of both drugs 
in 4 hr. 5% or less loss of both in 12 hr at room 
temperature

2168 C

Fludarabine phos-
phate

BX 1 mg/mLa GL 0.5 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Fluorouracil SO 16 mg/mLa GL 1 mg/mLb Precipitates immediately 1365 I

Fluorouracil ≤0.8 mg/mL GL 16 to 160 mcg/mL Physically compatible when fluorouracil given at 
20 mL/hr via Y-site

1366 C

Furosemide AB 3 mg/mLa GL 1 mg/mLb Immediate turbidity and precipitation 1365 I

Gallium nitrate FUJ 1 mg/mLb GL 0.3 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Ganciclovir sodium SY 20 mg/mLa GL 1 mg/mLb Immediate turbidity and precipitation 1365 I

Gemcitabine HCl LI 10 mg/mLb GW 1 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Gentamicin sulfate ES 5 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Haloperidol lactate LY 0.2 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Heparin sodium SO 40 units/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Hetastarch in 
lactated electrolyte

AB 6% GW 1 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydrocortisone 
sodium succinate

UP 1 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Hydromorphone 
HCl

KN 0.5 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Hydroxyzine HCl WI 4 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Ifosfamide MJ 25 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Imipenem–cilastatin 
sodium

MSD 5 mg/mLb n GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Isavuconazonium 
sulfate

ASP 1.5 mg/mLp HOS 0.16 mg/mLp Physically compatible for 2 hr 3263 C

Linezolid PHU 2 mg/mL GW 1 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.1 mg/mLa GL 1 mg/mLb Light haze develops immediately 1365 I

Magnesium sulfate SO 100 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Mannitol BA 15% GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Mechlorethamine 
HCl

MSD 1 mg/mL GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Melphalan HCl BW 0.1 mg/mLb GL 1 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl WI 4 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Meropenem ZEN 1 mg/mLb GL 1 mg/mLc Visually compatible for 4 hr at room temperature 1994 C

Meropenem ZEN 50 mg/mLb GL 1 mg/mLc White precipitate forms immediately 1994 I

Meropenem 50 mg/mL MYL 2 mg/mL Precipitates immediately 3538 I

Meropenem–vabor-
bactam

TMC 8 mg/mLb o HER 0.16 mg/mLb Immediate precipitation and increase in measured 
turbidity. pH increased by >4 units within 3 hr

3380 I

Mesna BR 10 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Methotrexate 
sodium

CET 15 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Methotrexate 
sodium

30 mg/mL GL 2 mg/mL Visually compatible for 4 hr at room temperature 1788 C

Methylprednisolone 
sodium succinate

UP 5 mg/mLa GL 1 mg/mLb Light haze develops in 30 min 1365 I

Metoclopramide 
HCl

DU 5 mg/mL GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Micafungin sodium ASP 1.5 mg/mLb GSK 1 mg/mLb White precipitate forms immediately 2683 I

Mitomycin BR 0.5 mg/mL GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Mitoxantrone HCl LE 0.5 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Morphine sulfate WI 1 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Oxaliplatin SS 0.5 mg/mLa GW 1 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Paclitaxel NCI 1.2 mg/mLa GL 0.5 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Paclitaxel BR 0.3 mg/mLa GL 0.03 and 0.3 mg/mLa Visually compatible with no loss of either drug in 
4 hr at 23°C

1741 C

Paclitaxel BR 1.2 mg/mLa GL 0.03 and 0.3 mg/mLa Visually compatible with no loss of either drug in 
4 hr at 23°C

1741 C

Paclitaxel with 
ranitidine HCl

BR  
GL

1.2 mg/mLa  
2 mg/mLa 

GL 0.3 mg/mLa Visually compatible with no loss of any drug in 4 
hr at 23°C

1741 C

Pemetrexed diso-
dium

LI 20 mg/mLb GSK 1 mg/mLa Trace haze and microparticulates form immedi-
ately. White cloudy precipitate forms in 4 hr

2564 I

Pentostatin NCI 0.4 mg/mLb GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Piperacillin sodium–
tazobactam sodium

LEh 40 mg/mLa m GL 1 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Piperacillin sodium–
tazobactam sodium

LEh 40 mg/mLb m GL 0.03, 0.1, 0.3 mg/mLb Visually compatible with no loss of any compo-
nent in 4 hr

1752 C

Piperacillin sodium–
tazobactam sodium

LEh 80 mg/mLb m GL 0.03, 0.1, 0.3 mg/mLb Visually compatible with no loss of any compo-
nent in 4 hr

1752 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Plazomicin sulfate ACH 24 mg/mLp HER 0.16 mg/mLp Physically compatible for 1 hr at 20 to 25°C 3432 C

Potassium chloride AB 0.1 mEq/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Prochlorperazine 
edisylate

SKF 0.5 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Promethazine HCl ES 2 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Ranitidine HCl GL 2 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Ranitidine HCl GL 0.5 mg/mLa GL 0.03, 0.1, 0.3 mg/mLa Visually compatible with no loss of either drug in 
4 hr

1730 C

Ranitidine HCl GL 2 mg/mLa GL 0.03, 0.1, 0.3 mg/mLa Visually compatible with no loss of either drug in 
4 hr

1730 C

Ranitidine HCl with 
paclitaxel

GL  
BR

2 mg/mLa  
1.2 mg/mLa 

GL 0.3 mg/mLa Visually compatible with no loss of any drug in 4 
hr at 23°C

1741 C

Remifentanil HCl GW 0.025 and 
0.25 mg/mLb 

CER 1 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb GL 0.5 mg/mLb Filaments form in 30 to 60 min 1436 I

Sodium acetate 0.1 and 1 
mEq/mLa 

GL 0.1 mg/mLa Physically compatible for 4 hr at room tempera-
ture

1661 C

Sodium bicarbonate 0.05 mmol/
mLe 

GL 0.32 mg/mLa White precipitate forms immediately 1513 I

Sodium bicarbonate 0.1 mEq/mLa GL 0.1 mg/mLa Visible particles in 30 to 60 min at room tempera-
ture

1661 I

Sodium bicarbonate 1.4% GL 2 mg/mL Heavy white precipitate forms immediately 1788 I

Streptozocin UP 30 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Sugammadex 
sodium

ME 100 mg/mL 2 mg/mL Particles form in 1 hr 3111, 3115 I

Tedizolid phosphate CUB 0.8 mg/mLb HOS 0.16 mg/mLb Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLa b i BA 1 mg/mLa b i Physically compatible for 2 hr 2830 C

Teniposide BR 0.1 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Teniposide BR 0.1 mg/mLa GL 1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMf 1 mg/mLa GL 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226g CER 1 mg/mLa Damage to emulsion occurs immediately with free 
oil formation possible

2215 I

Topotecan HCl SKB 56 mcg/mLa b CER 0.48 mg/mLa b Visually compatible. Little loss of either drug in  
4 hr at 22°C

2245 C

TPN #212 to #215g GL 1 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Vancomycin HCl LI 10 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Vinblastine sulfate LY 0.12 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Vincristine sulfate LY 0.05 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vinorelbine tartrate BW 1 mg/mLb GL 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Zidovudine BW 4 mg/mLa GL 1 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in sterile water for injection.

d Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

e Tested in dextrose 5% with potassium chloride 0.02 mM/mL.

f Lyophilized formulation tested.

g Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

h Test performed using the formulation WITHOUT edetate disodium.

i Tested in Ringer’s injection, lactated.

j Injected via Y-site into an administration set running azithromycin.

k Tested with albumin human 0.1%.

l Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

m Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

n Not specified whether concentration refers to single component or combined components.

o Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

p Tested in both dextrose 5% and sodium chloride 0.9%.

q Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

Selected Revisions May 1, 2020. © Copyright, October 1992. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Oritavancin Diphosphate
AHFS 8:12.28.16

Products
Oritavancin is available as a lyophilized powder in single-use 
(unpreserved) vials containing oritavancin diphosphate equiva-
lent to oritavancin 400 mg as the free base and mannitol.2927 
Phosphoric acid has been added to adjust the pH.2927 

Each vial should be reconstituted with 40 mL of sterile water 
for injection to yield a solution containing oritavancin 10 mg/
mL.2927 To avoid foaming, each vial should be gently swirled until 
the contents are completely dissolved.2927 Vials contain a calcu-
lated excess (equivalent to a total of 405 mg of oritavancin) so 
that when reconstituted as directed, 400 mg of the drug can be 
withdrawn from the vial.2927 

To prepare a 1.2-g dose, 120 mL should be removed from a 
1-L intravenous bag of dextrose 5% and discarded.2927 From each 
of 3 reconstituted vials of oritavancin, 40 mL should be with-
drawn and transferred to the dextrose 5% bag to bring the total 
bag volume to 1 L, yielding a final concentration of oritavancin 
1.2 mg/mL.2927 

Equivalency
Oritavancin diphosphate 449 mg is equivalent to 405 mg of 
oritavancin free base.2927 

pH
From 3.1 to 4.3.2927 

Trade Name(s)
Orbactiv

Administration
Oritavancin is administered by intravenous infusion over 3 
hours after dilution only in dextrose 5%.2927 If a common infu-
sion line is being used to administer other drugs in addition to 
oritavancin, the line should be flushed with dextrose 5% prior 
to and following infusion of oritavancin.2927 Administration of 
the diluted drug over 3 hours is intended to minimize the risk 
of infusion-related reactions; however, interruption of the infu-
sion or reduction in the rate of infusion may be necessary if such 
reactions occur.2927 

Stability
Oritavancin diphosphate is a white to off-white powder that 
forms a clear, colorless to pale yellow solution when reconsti-
tuted with sterile water for injection and when further diluted in 
dextrose 5%.2927 Intact vials of oritavancin diphosphate should 
be stored at controlled room temperature.2927 

The manufacturer states that the diluted solution should 
be used within 6 hours of preparation when stored at room 
temperature or within 12 hours when refrigerated at 2 to 8°C.2927 
The total time for storage (the reconstituted drug in the vial and 
the diluted solution in the infusion bag) and the infusion time 
together should not exceed 6 hours if stored at room tempera-
ture or 12 hours if stored under refrigeration.2927 

pH Effects
Oritavancin may be incompatible with drugs formulated at a 
basic or neutral pH.2927 

DOI: 10.37573/9781585286850.291

Compatibility Information
Solution Compatibility

Oritavancin diphosphate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% MEL 1.2 g Complete administration within 6 hr after reconstitution and dilution if 
stored at room temperature or 12 hr if stored at 2 to 8°C

2927 C

Sodium chloride 0.9% MEL Stated to be incompatible 2927 I

Y-Site Injection Compatibility (1:1 Mixture)

Oritavancin diphosphate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Aminophylline AMR 1 mg/mLa TAR 0.8, 1.2, and 2 mg/mLa Haze or precipitate forms immediately 2928 I

Amphotericin B XGN 0.1 mg/mLa TAR 0.8, 1.2, and 2 mg/mLa Slight haze forms immediately 2928 I

Aztreonam BMS 20 mg/mLa TAR 0.8, 1.2, and 2 mg/mLa Precipitate forms immediately 2928 I

Bumetanide HOS 0.1 mg/mLa TAR 0.8, 1.2, and 2 mg/mLa Haze forms immediately with precipitate after 
30 min

2928 I
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Calcium gluco-
nate

AMR 40 mg/mLa TAR 0.8, 1.2, and 2 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Ciprofloxacin HOSd 2 mg/mLa TAR 0.8, 1.2, and 2 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Clindamycin 
phosphate

HOS 12 mg/mLa TAR 0.8, 1.2, and 2 mg/mLa Haze forms immediately with precipitate after 30 
to 60 min

2928 I

Dexmedetomi-
dine HCl

HOS 4 mcg/mLa TAR 0.8, 1.2, and 2 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Dobutamine HCl HOS 4 mg/mLa TAR 0.8, 1.2, and 2 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Dopamine HCl HOS 3.2 mg/mLa TAR 0.8, 1.2, and 2 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Epinephrine HCl HOS 40 mcg/mLa TAR 0.8, 1.2, and 2 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Famotidine BED 0.2 mg/mLa TAR 0.8, 1.2, and 2 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Fentanyl citrate HOS 50 mcg/mLb TAR 0.8, 1.2, and 2 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Fluconazole BED 2 mg/mLa TAR 0.8, 1.2, and 2 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Furosemide AMR 5 mg/mLa TAR 0.8, 1.2, and 2 mg/mLa Haze forms immediately with precipitate after 
30 min

2928 I

Gentamicin 
sulfate

ABX 5 mg/mLa TAR 0.8, 1.2, and 2 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Haloperidol 
lactate

BED 1 mg/mLa TAR 0.8, 1.2, and 2 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Heparin sodium ABX 100 units/mLa TAR 0.8, 1.2, and 2 mg/mLa Haze forms immediately with precipitate after 
1 hr

2928 I

Hydrocortisone 
sodium succinate

PF 1 mg/mLa TAR 0.8, 1.2, and 2 mg/mLa Haze forms immediately with precipitate after 
1 hr

2928 I

Insulin LI 1 unit/mLa TAR 0.8, 1.2, and 2 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Lorazepam HOS 1 mg/mLa TAR 0.8, 1.2, and 2 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Meropenem ASZ 10 mg/mLa TAR 0.8, 1.2, and 2 mg/mLa Haze forms immediately with precipitate after 
1 hr

2928 I

Metronidazole HOS 5 mg/mLb TAR 0.8 and 1.2 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Metronidazole HOS 5 mg/mLb TAR 2 mg/mLa Fine particles form immediately 2928 I

Midazolam HCl BA 1 mg/mLa TAR 0.8, 1.2, and 2 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Morphine sulfate HOS 1 mg/mLa TAR 0.8, 1.2, and 2 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Nitroglycerin AMR 0.4 mg/mLa TAR 0.8, 1.2, and 2 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Norepinephrine 
bitartrate

BED 0.12 mg/mLa TAR 0.8, 1.2, and 2 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Pancuronium 
bromide

SIC 0.1 mg/mLa TAR 0.8, 1.2, and 2 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Phenylephrine 
HCl

PNT 0.2 mg/mLa TAR 0.8, 1.2, and 2 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Phenytoin 
sodium

HOS 6 mg/mLa TAR 0.8, 1.2, and 2 mg/mLa Haze forms immediately 2928 I

Potassium chlo-
ride

HOS 0.2 mEq/mLa TAR 0.8, 1.2, and 2 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Ranitidine HCl BED 2 mg/mLa TAR 0.8, 1.2, and 2 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Sodium bicar-
bonate

HOS 1 mEq/mLb TAR 0.8, 1.2, and 2 mg/mLa Haze forms immediately but disappears with 
shaking

2928 ?

Sodium nitro-
prusside

HOS 0.4 mg/mLa TAR 0.8, 1.2, and 2 mg/mLa Haze forms immediately with precipitate after 
1 hr

2928 I

Tobramycin 
sulfate

SIC 5 mg/mLa TAR 0.8, 1.2, and 2 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Trimethoprim–
sulfamethoxazole

SICc 0.8 mg/mLa TAR 0.8, 1.2, and 2 mg/mLa Haze and particles form immediately with precip-
itate after 1 hr

2928 I

a Tested in dextrose 5%.

b Tested undiluted.

c Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

d Test performed using the lactate salt formulation.

Selected Revisions July 2, 2018. © Copyright, April 2015. American 
Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Oxacillin Sodium
AHFS 8:12.16.12

Products
Oxacillin sodium is available in vials containing the equivalent of 
oxacillin 1 and 2 g. A 10-g hospital bulk package also is available. 
The products contain dibasic sodium phosphate 20 mg/g of drug.4 

For intramuscular use, reconstitute the 1-g vials with 5.7 mL 
and the 2-g vials with 11.5 mL of sterile water for injection or 
sodium chloride 0.45 or 0.9% and shake until a clear solution is 
obtained. A 250-mg/1.5 mL (167-mg/mL) solution results.4 

For direct intravenous injection, reconstitute the 1- or 2-g 
vials with 10 or 20 mL, respectively, of sterile water for injec-
tion, sodium chloride 0.45%, or sodium chloride 0.9% and 
shake until a clear solution is obtained to yield a 100-mg/mL 
concentration.4 

The 10-g hospital bulk package is reconstituted with 93 mL of 
sterile water for injection to yield a 100-mg/mL solution.4 

Frozen premixed solutions of oxacillin 1 g/50 mL in dextrose 
3% and 2 g/50 mL in dextrose 0.6% are also available. The solu-
tions also contain sodium citrate buffer and hydrochloric acid 
and/or sodium hydroxide to adjust the pH.1(2/07) 4 

pH
From 6 to 8.5.17  At 10 g/L in dextrose 5%, the pH has been vari-
ously reported as 7.4149  and 7.94.153  At this concentration in 
sodium chloride 0.9%, the pH has been reported as 7.73.153 

Osmolality
The osmolality of oxacillin sodium 250 mg/1.5 mL in sterile 
water for injection was 596 mOsm/kg by freezing-point depres-
sion and 657 mOsm/kg by vapor pressure.1071 

The osmolality of oxacillin sodium 50 mg/mL was 381 
mOsm/kg in dextrose 5% and 396 mOsm/kg in sodium chlo-
ride 0.9%.1375 

The osmolality of oxacillin sodium was calculated for the 
following dilutions:1054 

Osmolality (mOsm/kg)

Diluent 50 mL 100 mL

1 g

Dextrose 5% 326 295

Sodium chloride 0.9% 353 321

2 g

Dextrose 5% 379 329

Sodium chloride 0.9% 406 356

The following maximum oxacillin sodium concentrations 
have been recommended to achieve osmolalities suitable for 
peripheral infusion in fluid-restricted patients:1180 

Diluent

Maximum
Concentration
(mg/mL)

Osmolality
(mOsm/kg)

Dextrose 5% 59 530

Sodium chloride 0.9% 53 519

Sterile water for injection 106 422

The frozen premixed solutions are iso-osmotic, having an 
osmolality of about 300 mOsm/kg.4 

Sodium Content
Each gram of oxacillin sodium powder contains approximately 
2.5 to 3.1 mEq of sodium.4 

Administration
Oxacillin sodium may be administered by deep intramuscular 
injection, direct intravenous injection, or by continuous or inter-
mittent intravenous infusion. By direct intravenous injection, 
the dose should be given over a 10-minute period. To minimize 
vein irritation, intravenous injections should be made as slowly 
as possible. For intermittent infusion, the drug should be further 
diluted with a compatible solution to a concentration of 0.5 to 
40 mg/mL.4 

Stability
Oxacillin sodium in intact vials should be stored at controlled 
room temperature. After reconstitution, oxacillin sodium is 
stable for 3 days at room temperature and for 1 week under 
refrigeration at concentrations used for intramuscular or direct 
intravenous injection. The reconstituted hospital bulk package 
is stable for 24 hours at room temperature.4 

The frozen premixed injection is stable at –20°C for at least 
90 days after shipping. The frozen premixed infusions should be 
thawed at room temperature or under refrigeration and should 
not be refrozen after being thawed. The thawed solutions are 
stated to be stable for 48 hours at room temperature and 21 
days under refrigeration.4 

Freezing Solutions
Oxacillin sodium, 500 mg/2.5 mL and 1 g/5 mL in sterile water 
for injection in glass and plastic syringes and 200 mg/mL in the 
original vial, was frozen at –20°C. Adequate stability was main-
tained over 3 months.303 

DOI: 10.37573/9781585286850.292
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In another study, oxacillin sodium 1 g/100 mL of dextrose 5% 
in polyvinyl chloride (PVC) bags was frozen at –20°C for 30 days. 
The bags were then thawed by exposure to ambient tempera-
ture or microwave radiation. The solutions had no precipitation 
or color change and no drug loss. Subsequent storage at room 
temperature for 24 hours yielded a physically compatible solu-
tion, which exhibited a 3 to 4% loss.554 

Syringes
Oxacillin sodium (Bristol) 8.33, 16.7, and 33.3 mg/mL in dextrose 
5% and in sodium chloride 0.9% packaged in plastic syringes 
was reported to be stable for 24 hours at room temperature, 8 
days refrigerated, and 30 days frozen at –20°C.31 

Ambulatory Pumps
The stability of oxacillin sodium 120 mg/mL in sterile water 
for injection was evaluated in PVC portable infusion pump 
reservoirs (Pharmacia Deltec). No oxacillin loss in 3 days at 
25°C and 5% loss in 14 days at 5°C was found.2080 

Sorption
Little loss due to sorption of oxacillin sodium (Bristol) 1 g/100 
mL in dextrose 5% and sodium chloride 0.9% in trilayer solution 
bags (Bieffe Medital) composed of polyethylene, polyamide, 
and polypropylene occurred in 2 hours. Similarly, no loss was 
found during a 1-hour simulated infusion.1918 

Compatibility Information
Solution Compatibility

Oxacillin sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Amino acids 4.25%, dextrose 25% MG BR 500 mg No increase in particulate matter in 24 hr at 5°C 349 C

Dextrose 5% in Ringer’s injection, lactated TRa BR 1 g Stable for 24 hr at 5°C 282 C

Dextrose 5% in sodium chloride 0.45% 10 to 30 g Stable for 24 hr at 25°C, 4 days at 4°C, and 30 
days at –20°C

1(2/07) C

Dextrose 5% in sodium chloride 0.9% 0.5 to 2 g Under 10% loss in 6 hr at room temperature 1(2/07) C

Dextrose 5% in sodium chloride 0.9% TRa BR 1 g Stable for 24 hr at 5°C 282 C

Dextrose 5% in sodium chloride 0.9% BR 2 g 12% decomposition in 12 hr and 14% in 24 hr 109 I

Dextrose 5% 10 to 30 g Stable for 4 days at 4°C and 30 days at –20°C 1(2/07) C

Dextrose 5% 0.5 to 2 g Stable for 6 hr at room temperature 1(2/07) C

Dextrose 5% BR 2 g Stable for 24 hr 109 C

Dextrose 5% BR 1, 10, 50 g 4 to 9% decomposition in 24 hr at 23°C 153 C

Dextrose 5% TRa BR 1 g Stable for 24 hr at 5°C 282 C

Dextrose 5% TRb BR 10 g Physically compatible with 8% loss in 24 hr at 
room temperature

554 C

Dextrose 5% 4 g 8% loss in 6 hr and 14% loss in 24 hr at room 
temperature

768 I

Dextrose 5% b BR 20 g No drug loss during 2-hr storage and 1-hr simu-
lated infusion

1774 C

Dextrose 10% BR 2 g Stable for 24 hr 109 C

Ringer’s injection, lactated 0.5 to 2 g Stable for 6 hr at room temperature 1(2/07) C

Ringer’s injection, lactated 10 to 30 g Stable for 4 days at 4°C and 30 days at –20°C 1(2/07) C

Ringer’s injection, lactated TRa BR 1 g Stable for 24 hr at 5°C 282 C

Sodium chloride 0.9% 10 to 100 g Stable for 4 days at 25°C, 7 days at 4°C, and 30 
days at –20°C

1(2/07) C

Sodium chloride 0.9% BR 2 g Stable for 24 hr 109 C



ASHP INJECTABLE DRUG INFORMATION OxACILLIN SODIUM 1207

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% BR 1, 10, 50 g 2 to 4% decomposition in 24 hr at 23°C 153 C

Sodium chloride 0.9% TRa BR 1 g Stable for 24 hr at 5°C 282 C

Sodium chloride 0.9% 4 g 10% loss in 8 hr and 12% loss in 24 hr at room 
temperature

768 I

Sodium chloride 0.9% b BR 20 g No drug loss during 2-hr storage and 1-hr simu-
lated infusion

1774 C

Sodium lactate 1⁄6 M 10 to 30 g Stable for 24 hr at 25°C, 4 days at 4°C, and 30 
days at –20°C

1(2/07) C

a Tests performed in both glass and PVC containers.

b Tested in PVC containers.

Additive Compatibility

Oxacillin sodium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g BR 2 g D5LR, D5R, D5S, D5W, 
D10W, LR, NS, R

Physically compatible and both stable for 
24 hr at 25°C

293 C

Amikacin sulfate BR 5 g BR 2 g NR, SL Oxacillin stable for 8 hr at 25°C. Over 10% 
loss in 24 hr

293 I

Chloramphenicol 
sodium succinate

PD 500 mg BR 500 mg D5S, D5W Therapeutic availability maintained 110 C

Chloramphenicol 
sodium succinate

PD 1 g BR 2 g D5S, D5W Therapeutic availability maintained 110 C

Chloramphenicol 
sodium succinate

PD 1 g BR 2 g Physically compatible 6 C

Cytarabine UP 100 mg 2 g D5W pH outside stability range for oxacillin 174 I

Dextran 40 10% 4 g D5W 3% loss in 24 hr at 20°C 834 C

Dopamine HCl AS 800 mg BR 2 g D5W No dopamine and 2% oxacillin loss in 24 
hr at 25°C

312 C

Hetastarch in sodium 
chloride 0.9%

6% 4 g 1% oxacillin loss in 24 hr at 20°C 834 C

Potassium chloride 20, 40, 80 
mEq

BR 1, 2.5, 4 g D5S, D5W Therapeutic availability maintained 110 C

Verapamil HCl KN 80 mg BR 4 g D5W, NS Physically compatible for 24 hr 764 C

Verapamil HCl SE a BR 40 g D5W, NS Cloudy solution clears with agitation 1166 ?

a Final concentration unspecified.

Drugs in Syringe Compatibility

Oxacillin sodium

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Caffeine citrate 20 mg/1 mL APC 50 mg/1 mL White precipitate forms immediately 
becoming two layers over time

2440 I

Solution Compatibility (Cont.)
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Y-Site Injection Compatibility (1:1 Mixture)

Oxacillin sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 5 mg/mLa BE 20 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Cyclophosphamide MJ 20 mg/mLa BE 20 mg/mLa Physically compatible for 4 hr at 25°C 1194 C

Diltiazem HCl MMD 1b  and 5 mg/mL 100 mg/mLb Visually compatible 1807 C

Diltiazem HCl MMD 5 mg/mL 10 mg/mLb Visually compatible 1807 C

Doxapram HCl RB 2 mg/mLa APO 20 mg/mLa Visually compatible for 4 hr at 23°C 2470 C

Famotidine MSD 0.2 mg/mLa BE 20 mg/mLb Physically compatible for 14 hr 1196 C

Fluconazole RR 2 mg/mL BE 40 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Foscarnet sodium AST 24 mg/mL BR 40 mg/mL Physically compatible for 24 hr at room 
temperature under fluorescent light

1335 C

Foscarnet sodium AST 24 mg/mL BE 20 mg/mLc Physically compatible for 24 hr at 25°C 
under fluorescent light

1393 C

Heparin sodium UP 1000 units/Ld BR 100 mg/mL Physically compatible for 4 hr at room 
temperature

534 C

Hydrocortisone sodium 
succinate

UP 10 mg/Ld BR 100 mg/mL Physically compatible for 4 hr at room 
temperature

534 C

Hydromorphone HCl WY 0.2 mg/mLa BE 20 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Labetalol HCl SC 1 mg/mLa BR 10 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Levofloxacin OMN 5 mg/mLa APC 167 mg/mL Visually compatible for 4 hr at 24°C 2233 C

Magnesium sulfate IX 16.7, 33.3, 66.7, 
100 mg/mLa 

BE 20 mg/mLa Physically compatible for at least 4 hr at 
32°C

813 C

Meperidine HCl WY 10 mg/mLa BE 20 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Methotrexate sodium 30 mg/mL BR 250 mg/mL Visually compatible for 4 hr at room 
temperature

1788 C

Milrinone lactate SS 0.2 mg/mLa APO 100 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Morphine sulfate WI 1 mg/mLa BE 20 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Potassium chloride AB 40 mEq/Ld BR 100 mg/mL Physically compatible for 4 hr at room 
temperature

534 C

Sodium bicarbonate 1.4% BR 250 mg/mL Gas evolves 1788 I

Tacrolimus FUJ 1 mg/mLb BR 40 mg/mLa Visually compatible for 24 hr at 25°C 1630 C

TNA #73e 32.5 mLf BE 20 mg/mLa Visually compatible for 4 hr at 25°C 1008 C

TPN #54e 100 and 150 mg/
mL

Physically compatible with 88 to 94% 
oxacillin activity retained over 6 hr at 22°C

1045 C

TPN #61e g BE 250 mg/1.5 mLh Physically compatible 1012 C

TPN #61e i BE 1.5 g/9 mLh Physically compatible 1012 C

Vancomycin HCl HOS 10 mg/mLa AUR 20 mg/mLj Precipitates immediately 3477 I

Verapamil HCl SE 2.5 mg/mL BR 40 mg/mLc White precipitate forms immediately. 39% 
of verapamil precipitated

1166 I
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Zidovudine BW 4 mg/mLa BR 20 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Tested in dextrose 5% in Ringer’s injection, dextrose 5% in Ringer’s injection, lactated, dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

e Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

f A 32.5-mL sample of parenteral nutrition solution mixed with 50 mL of antibiotic solution.

g Run at 21 mL/hr.

h Given over five minutes by syringe pump.

i Run at 94 mL/hr.

j Tested in sterile water for injection.

Selected Revisions September 30, 2019. © Copyright, October 
1982. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Oxaliplatin
AHFS 10:00

Products
Oxaliplatin is available as a 5-mg/mL concentrated solution in 
10-, 20-, and 40-mL single-use vials.2852 2853 

Oxaliplatin is also available in single-use vials containing 50 
or 100 mg of lyophilized drug and lactose monohydrate as an 
excipient.2854 Reconstitute the 50- or 100-mg vials with 10 or 20 
mL, respectively, of water for injection or dextrose 5%.2854 

Trade Name(s)
Eloxatin

Administration
For intravenous infusion, both the concentrated injection and 
the reconstituted solution must be diluted in 250 to 500 mL 
of dextrose 5% prior to administration.2852 2853 2854 Chloride- 
containing solutions must not be used for reconstitution2854 or 
dilution.2852 2853 2854 

Oxaliplatin is administered by intravenous infusion over 2 
hours.2852 2853 2854 

Contact of oxaliplatin solutions with aluminum in needles or 
metal parts of administration equipment should be avoided.2852 
2853 2854 Aluminum has caused degradation of some platinum 
compounds.2852 2853 2854 

Stability
Intact vials of both formulations are stored at controlled room 
temperature.2852 2853 2854 Protect vials of the concentrated solu-
tion from light by storing in the outer carton, and do not 
freeze.2852 2853 Vials of the lyophilized formulation and solutions 
diluted for infusion do not require light protection.2852 2853 2854 

Following reconstitution of the lyophilized oxaliplatin formu-
lation in the original vial, the resulting solution may be stored up 
to 24 hours under refrigeration.2854 

After final dilution of either formulation for administration 
in 250 to 500 mL of dextrose 5%, the manufacturers indicate 
that the drug is stable for six hours at room temperature or for 
24 hours under refrigeration.2852 2853 2854 However, Sanofi stated 
that oxaliplatin diluted in dextrose 5% for infusion was stable 
for 24 hours at room temperature; at a concentration of 3 g/L, 
the drug was stated to be stable for at least five days at room 
temperature.2623 

pH Effects
Oxaliplatin is incompatible with alkaline drugs and solutions 
and should not be mixed with or administered simultaneously 
with them.2852 2853 2854 Administration lines should be flushed 
with dextrose 5% prior to administering any other medica-
tion.2852 2853 2854 

DOI: 10.37573/9781585286850.293

Compatibility Information
Solution Compatibility

Oxaliplatin

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% KAa SAA 700 mg Visually compatible and 5% or less drug loss in 30 days 
refrigerated or at room temperature

2744 C

Dextrose 5% KAb AVE 250 mg Visually compatible and less than 4% drug loss in 90 days 
refrigerated or at room temperature

2782 C

Dextrose 5% FRKb, MACc, BRNd SAA 200 mg and 1.3 g Physically compatible with 2% or less drug loss in 14 days at 
4 and 20°C

2855 C

a Tested in Macoflex N polyolefin containers.

b Tested in FreeFlex polyolefin containers.

c Tested in Macoflex PVC containers.

d Tested in Ecoflac polyethylene containers.
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Y-Site Injection Compatibility (1:1 Mixture)

Oxaliplatin

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Bumetanide BA 0.04 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Buprenorphine HCl RKC 0.04 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Butorphanol tartrate APO 0.04 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Calcium gluconate APP 40 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Carboplatin BR 5 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Chlorpromazine HCl ES 2 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Cyclophosphamide MJ 10 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Dexamethasone sodium 
phosphate

AMR 1 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Diazepam AB 5 mg/mL SS 0.5 mg/mLa Gross white turbidity forms immediately 2566 I

Diphenhydramine HCl ES 2 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Dobutamine HCl BED 4 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Docetaxel AVE 2 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Dolasetron mesylate AVE 2 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Dopamine HCl AB 3.2 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Doxorubicin HCl APP 1 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Droperidol AB 2.5 mg/mL SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Enalaprilat BA 0.1 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Epirubicin HCl PHU 0.5 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Etoposide phosphate BR 5 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Famotidine ESL 2 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Fentanyl citrate AB 0.05 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Furosemide AMR 3 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Gemcitabine HCl LI 10 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Granisetron HCl SKB 0.05 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Haloperidol lactate APP 0.2 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Heparin sodium AB 100 units/mL SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Hydrocortisone sodium  
succinate

PHU 1 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Hydromorphone HCl ES 0.5 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Hydroxyzine HCl ES 2 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Ifosfamide MJ 20 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Irinotecan HCl PHU 1 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Leucovorin calcium BED 2 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Lorazepam ESL 0.5 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Magnesium sulfate APP 100 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Mannitol BA 15% SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Meperidine HCl AB 10 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Mesna MJ 10 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Methotrexate sodium BED 12.5 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Methylprednisolone sodium 
succinate

PHU 5 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Metoclopramide HCl RB 5 mg/mL SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Mitoxantrone HCl IMM 0.5 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Morphine sulfate ES 15 mg/mL SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Nalbuphine HCl EN 10 mg/mL SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Ondansetron HCl GW 1 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Paclitaxel MJ 0.6 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Palonosetron HCl MGI 50 mcg/mL SS 0.5 mg/mLa Physically compatible. No loss of either drug 
in 4 hr

2579 C

Potassium chloride APP 0.1 mEq/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Prochlorperazine edisylate SKB 0.5 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Promethazine HCl ES 2 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Ranitidine HCl GW 2 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Theophylline AB 4 mg/mL SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Topotecan HCl SKB 0.1 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Verapamil HCl AB 1.25 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Vincristine sulfate FAU 0.05 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Vinorelbine tartrate GW 1 mg/mLa SS 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

a Tested in dextrose 5%.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Additional Compatibility Information
Infusion Solutions
Stability of oxaliplatin (Accord) 0.1 mg/mL in dextrose 5% 
(Braun), sodium chloride 0.9% (Braun), Ringer’s injection, 
lactated (Braun), Dianeal PD-4 with dextrose 1.36% (Baxter), and 
phosphate buffer (pH 7.4) 0.14 M at 42°C was evaluated for use 
of the drug as hyperthermic intraperitoneal chemotherapy.3524 

Less than 10% oxaliplatin loss occurred in 2 hours in dextrose 
5%.3524 In phosphate buffer and Dianeal PD-4 with dextrose 
1.36%, drug losses of less than 10% occurred within 30 minutes; 
however, losses exceeded 10% by 2 hours.3524 In Ringer’s injec-
tion, lactated and sodium chloride 0.9%, the solutions with the 
greatest chloride ion concentrations, drugs losses exceeded 10% 
as early as 30 minutes and losses of 18 and 21%, respectively, 
occurred within 2 hours.3524 

Selected Revisions January 31, 2020. © Copyright, October 
2006. American Society of Health-System Pharmacists, Inc.
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Oxycodone Hydrochloride
AHFS 28:08.08

Products
Oxycodone hydrochloride is available as a 10-mg/mL injection 
(equivalent to 9 mg of oxycodone base per mL) in 1- and 2-mL 
ampuls. Also present in the formulation are citric acid mono-
hydrate, sodium citrate, sodium chloride, and hydrochloric acid 
and/or sodium hydroxide to adjust pH in water for injection.38 

Administration
Oxycodone hydrochloride is administered by subcutaneous or 
intravenous injection or infusion. For infusion, the drug may be 

diluted to a concentration of 1 mg/mL in dextrose 5% or sodium 
chloride 0.9%.38 

Stability
Intact vials should be stored at controlled room temperature. 
The ampuls should be used immediately upon opening; unused 
portions should be discarded immediately. The manufacturer 
states that oxycodone hydrochloride diluted for infusion is 
stable for 24 hours under refrigeration.38 

DOI: 10.37573/9781585286850.294

Compatibility Information
Solution Compatibility

Oxycodone HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BAb 5 and 50 g Visually compatible with little or no loss in 35 days at 4 and 24°C 2590 C

Dextrose 5% BAa NAP 1 g Visually compatible with less than 4% change in concentration in  
14 days at 4 and 25°C

2600 C

Dextrose 5% BAb c NAP 1 g Visually compatible with less than 4% change in concentration in  
7 days at 4 and 25°C

2600 C

Dextrose 5% b MUN 1 g Visually compatible. No drug loss in 28 days at 25°C 2827 C

Sodium chloride 0.9% BAb 5 and 50 g Visually compatible with little or no loss in 35 days at 4 and 24°C 2590 C

Sodium chloride 0.9% BAa NAP 1 g Visually compatible with less than 4% change in concentration in  
14 days at 4 and 25°C

2600 C

Sodium chloride 0.9% BAb c NAP 1 g Visually compatible with less than 4% change in concentration in  
7 days at 4 and 25°C

2600 C

Sodium chloride 0.9% b MUN 1 g Visually compatible. No drug loss in 28 days at 25°C 2827 C

a Tested in glass containers.

b Tested in PVC containers.

c Tested in EVA containers.

Additive Compatibility

Oxycodone HCl

Test Drug Mfr
Conc/L 
or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Cyclizine lactate GW 1 g NAP 1 g NS Crystals form in a few hours 2600 I

Cyclizine lactate GW 1 g NAP 1 g W Visually compatible. Under 4% concentration 
change in 24 hr at 25°C

2600 C

Cyclizine lactate GW 500 mg NAP 1 g NS Crystals form in a few hours 2600 I

Cyclizine lactate GW 500 mg NAP 1 g W Visually compatible. Under 4% concentration 
change in 24 hr at 25°C

2600 C
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Test Drug Mfr
Conc/L 
or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Dexamethasone sodium 
phosphate

FAU 0.8 g NAP 0.8 g NS, W Visually compatible. Under 4% concentration 
change in 24 hr at 25°C

2600 C

Haloperidol lactate JC 125 mg NAP 1 g NS, W Visually compatible. Under 4% concentration 
change in 24 hr at 25°C

2600 C

Ketamine HCl PAN 40 g MUN 400 mg NSa Physically compatible with little to no loss of 
either drug in 7 days at 22 to 23°C

3585, 
3586 

C

Ketamine HCl PAN 100 mg MUN 10 g NSa Physically compatible with little to no loss of 
either drug in 7 days at 22 to 23°C

3585, 
3586 

C

Ketamine HCl PAN 40 g MUN 10 g NSa Physically compatible with little to no loss of 
either drug in 7 days at 22 to 23°C

3585, 
3586 

C

Methotrimeprazine HCl 250 mg NAP 1 g NS, W Visually compatible. Under 4% concentration 
change in 24 hr at 25°C

2600 C

Metoclopramide HCl 1.2 g NAP 770 mg NS, W Visually compatible. Under 4% concentration 
change in 24 hr at 25°C

2600 C

Midazolam HCl RC 830 mg NAP 830 mg NS, W Visually compatible. Under 4% concentration 
change in 24 hr at 25°C

2600 C

Prochlorperazine 
mesylate

600 mg NAP 1 g NS, W Substantial change in prochlorperazine concen-
tration in 24 hr at 25°C

2600 I

Scopolamine butylbro-
mide

BI 1 g NAP 1 g NS, W Visually compatible. Under 4% concentration 
change in 24 hr at 25°C

2600 C

Scopolamine HBr 30 mg NAP 1 g NS, W Visually compatible. Under 4% concentration 
change in 24 hr at 25°C

2600 C

a Tested in PVC containers.

Drugs in Syringe Compatibility

Oxycodone HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Cyclizine lactate GW 150 mg/3 mL NAP 200 mg/20 mL Crystals form in 5 hr 2600 I

Cyclizine lactate GW 50 mg/1 mL NAP 70 mg/7 mL Crystals form in 5 hr 2600 I

Cyclizine lactate GW 50 mg/1 mL NAP 100 mg/10 mL Visually compatible. Under 4% concentration 
change in 24 hr at 25°C

2600 C

Cyclizine lactate GW 50 mg/1 mL NAP 150 mg/15 mL Visually compatible. Under 4% concentration 
change in 24 hr at 25°C

2600 C

Cyclizine lactate GW 50 mg/1 mL NAP 200 mg/20 mL Visually compatible. Under 4% concentration 
change in 24 hr at 25°C

2600 C

Cyclizine lactate GW 100 mg/2 mL NAP 200 mg/20 mL Visually compatible. Under 4% concentration 
change in 24 hr at 25°C

2600 C

Dexamethasone 
sodium phosphate

FAU 40 mg/10 mL NAP 200 mg/20 mL Visually compatible. Under 4% concentration 
change in 24 hr at 25°C

2600 C

Haloperidol lactate JC 15 mg/3 mL NAP 200 mg/20 mL Visually compatible. Under 4% concentration 
change in 24 hr at 25°C

2600 C

Ketamine HCl PAN 40 mg/mLa MUN 0.4 mg/mLa Physically compatible with little to no loss of either 
drug in 7 days at 22 to 23°C

3585, 
3586 

C

Ketamine HCl PAN 0.1 mg/mLa MUN 10 mg/mLa Physically compatible with little to no loss of either 
drug in 7 days at 22 to 23°C

3585, 
3586 

C

Additive Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Ketamine HCl PAN 40 mg/mLa MUN 10 mg/mLa Physically compatible with little to no loss of either 
drug in 7 days at 22 to 23°C

3585, 
3586 

C

Methotrimepra-
zine HCl

200 mg/8 mL NAP 200 mg/20 mL Visually compatible. Under 4% concentration 
change in 24 hr at 25°C

2600 C

Metoclopramide HCl 100 mg/20 mL NAP 200 mg/20 mL Visually compatible. Under 4% concentration 
change in 24 hr at 25°C

2600 C

Midazolam HCl RC 100 mg/20 mL NAP 200 mg/20 mL Visually compatible. Under 4% concentration 
change in 24 hr at 25°C

2600 C

Prochlorperazine 
mesylate

12.5 mg/1 mL NAP 200 mg/20 mL Substantial change in prochlorperazine concentra-
tion in 24 hr at 25°C

2600 I

Scopolamine butyl-
bromide

BI 60 mg/3 mL NAP 200 mg/20 mL Visually compatible. Under 4% concentration 
change in 24 hr at 25°C

2600 C

Scopolamine HBr 2.4 mg/6 mL NAP 200 mg/20 mL Visually compatible. Under 4% concentration 
change in 24 hr at 25°C

2600 C

a Diluted in sodium chloride 0.9%.

Selected Revisions July 1, 2020. © Copyright, October 2006. 
American Society of Health-System Pharmacists, Inc.

Drugs in Syringe Compatibility (Cont.)
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Oxytocin
AHFS 76:00

Products
Oxytocin is available in 1-mL single-use vials and 10-, 30-, 
and 50-mL multiple-dose vials.2856 2857 2858 Each mL contains 
oxytocin 10 units with chlorobutanol 0.5%.2856 2857 2858 Acetic 
acid may have been added to adjust the pH during manufac-
ture.4 2856 2857 2858 

Units
One unit of oxytocin is equivalent to 2 to 2.2 mcg of pure 
oxytocin.4 

pH
The pH range is from 3 to 5.17 2858 

Trade Name(s)
Pitocin

Administration
Oxytocin is administered by intravenous infusion using an infu-
sion control device;4 the drug may also be administered by intra-
muscular injection,2856 2857 2858 although intramuscular injection 
is usually not recommended for induction or augmentation of 
labor because the drug’s effects are unpredictable and difficult 
to control.4 

For intravenous administration, the injection should be 
diluted to a usual concentration of 10 milliunits/mL by adding 10 
units (1 mL) to 1000 mL of Ringer’s injection, lactated, or sodium 
chloride 0.9%.4 2856 2857 2858 A higher concentration range of 10 
to 40 milliunits/mL in sodium chloride 0.9% or dextrose 5% has 
been cited for select indications.2856 2857 2858 

Stability
Oxytocin injection should be stored at controlled room tempera-
ture2856 2857 2858 and protected from freezing.2858 Do not use the 
solution if it is discolored or contains a precipitate.4 2856 2857 2858 
Discard unused portions of the drug.2857 2858 

Oxytocin appears to be rapidly decomposed in the presence 
of sodium bisulfite.333 

Filtration
Oxytocin (Parke-Davis) 25 units/100 mL in dextrose 5% and 
sodium chloride 0.9% was filtered at about 3 mL/min through a 
0.22-μm cellulose ester membrane filter (Ivex-2). At this concen-
tration, 25 times higher than normally used, oxytocin appeared 
to bind initially to the filter from the sodium chloride 0.9% solu-
tion. Results in dextrose 5% were equivocal. From these data, it 
is not possible to draw a definite conclusion regarding substan-
tial binding of oxytocin during normal usage.533 

DOI: 10.37573/9781585286850.295

Compatibility Information
Solution Compatibility

Oxytocin

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in half-strength Ringer’s 
injection

AB PD 5 units Physically compatible 3 C

Dextrose 5% in Ringer’s injection AB PD 5 units Physically compatible 3 C

Dextrose 2.5% in Ringer’s injection, 
lactated

AB PD 5 units Physically compatible 3 C

Dextrose 5% in half-strength Ringer’s 
injection, lactated

AB PD 5 units Physically compatible 3 C

Dextrose 5% in Ringer’s injection, lactated AB PD 5 units Physically compatible 3 C

Dextrose 10% in Ringer’s injection, 
lactated

AB PD 5 units Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.45% AB PD 5 units Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.9% AB PD 5 units Physically compatible 3 C

Dextrose 5% in sodium chloride 0.225% AB PD 5 units Physically compatible 3 C

Dextrose 5% in sodium chloride 0.45% AB PD 5 units Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% AB PD 5 units Physically compatible 3 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 10% in sodium chloride 0.9% AB PD 5 units Physically compatible 3 C

Dextrose 2.5% AB PD 5 units Physically compatible 3 C

Dextrose 5% AB PD 5 units Physically compatible 3 C

Dextrose 5% CN 10.4 units Stable for at least 6 hr at room temperature 333 C

Dextrose 5% BAa APP 80 units Physically compatible with little or no loss of oxytocin 
in 90 days at 23°C protected from light

2671 C

Dextrose 10% AB PD 5 units Physically compatible 3 C

Ionosol B in dextrose 5% AB PD 5 units Physically compatible 3 C

Ionosol MB in dextrose 5% AB PD 5 units Physically compatible 3 C

Ringer’s injection AB PD 5 units Physically compatible 3 C

Ringer’s injection, lactated AB PD 5 units Physically compatible 3 C

Ringer’s injection, lactated BAa APP 80 units Physically compatible with little or no loss of oxytocin 
in 28 days at 23°C protected from light. Microprecipi-
tate forms and loss of oxytocin occurs after that time

2671 C

Ringer’s injection, lactated BAa APP 20 units Highly variable results. Oxytocin concentrations after 
31 days of 99% at 4°C and 106% at 25°C. Physical 
stability not evaluated

2688 ?

Ringer’s injection, lactated BAa APP 60 units Highly variable results. Oxytocin concentrations after 
31 days of 91% at 4°C and 108% at 25°C. Physical 
stability not evaluated

2688 ?

Sodium chloride 0.45% AB PD 5 units Physically compatible 3 C

Sodium chloride 0.9% AB PD 5 units Physically compatible 3 C

Sodium chloride 0.9% BAa APP 80 units Physically compatible with little or no loss of oxytocin 
in 90 days at 23°C protected from light

2671 C

Sodium lactate 1⁄6 M AB PD 5 units Physically compatible 3 C

a Tested in PVC containers.

Additive Compatibility

Oxytocin

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Chloramphenicol sodium 
succinate

PD 1 g PD 5 units Physically compatible 6 C

Sodium bicarbonate AB 2.4 mEqa PD 5 units D5W Physically compatible for 24 hr 772 C

Verapamil HCl KN 80 mg SZ 40 units D5W, NS Physically compatible for 24 hr 764 C

a One vial of Neut added to a liter of admixture.

Drugs in Syringe Compatibility

Oxytocin

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Dimenhydrinate 10 mg/1 mL 10 units/1 mL Precipitate forms 2569 I

Pantoprazole sodium a 4 mg/1 mL 10 units/1 mL Orange precipitate 2574 I

a Test performed using the formulation WITHOUT edetate disodium.

Solution Compatibility (Cont.)
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Y-Site Injection Compatibility (1:1 Mixture)

Oxytocin

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cloxacillin sodium SMX 100 mg/mL PPC 10 units/mL Physically compatible for up to 4 hr at room 
temperature

3245 C

Heparin sodium UP 1000 units/Ld SZ 1 unit/mL Physically compatible for 4 hr at room 
temperature

534 C

Hydrocortisone sodium 
succinate

UP 10 mg/Ld SZ 1 unit/mL Physically compatible for 4 hr at room 
temperature

534 C

Insulin, regular LI 0.2 unit/mLb PD 0.02 unit/mLc Physically compatible for 2 hr at 25°C 1395 C

Meperidine HCl WY 10 mg/mLb PD 0.02 unit/mLc Physically compatible for 1 hr at 25°C 1338 C

Meropenem 50 mg/mL HOS 10 units/mL Physically compatible for 4 hr at room 
temperature

3538 C

Morphine sulfate ES 1 mg/mLb PD 0.02 unit/mLc Physically compatible for 1 hr at 25°C 1338 C

Potassium chloride AB 40 mEq/Ld SZ 1 unit/mL Physically compatible for 4 hr at room 
temperature

534 C

Zidovudine GSK 2 mg/mLa NVA 10 milliunits/mLa Visually compatible with no zidovudine loss 
in 6 hr at 20°C

2491 C

Zidovudine GSK 4 mg/mLa NVA 10 milliunits/mLa Visually compatible with no zidovudine loss 
in 6 hr at 20°C

2491 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in dextrose 5% in Ringer’s injection, lactated.

d Tested in dextrose 5% in Ringer’s injection, dextrose 5% in Ringer’s injection, lactated, dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Paclitaxel
AHFS 10:00

Products
Paclitaxel is available as a 6-mg/mL non-aqueous concentrate for 
injection in 5-, 16.7-, 25-, and 50-mL multidose vials.3338 3339 3341  
In most formulations, each mL of the concentrate for injection 
also contains polyoxyl 35 castor oil (Cremophor EL; polyoxyeth-
ylated castor oil) surfactant 527 mg and dehydrated alcohol 
396 mg.3338 3339 Some formulations also incorporate citric acid 
anhydrous 2 mg/mL.3339 The concentrate for injection must be 
diluted prior to administration.3338 3339 

CAUTION: Care should be taken to ensure that the 
correct drug product, dose, and administration procedures 
are used and that no confusion with other products occurs. 
Although Abraxane, an albumin-bound paclitaxel suspen-
sion also exists,3219 it is sufficiently different from conventional 
solvent-formulated paclitaxel that extrapolating information to 
or from it would be inappropriate.

pH
The pH of paclitaxel (WG Critical Care) diluted for infusion 
ranges from 3 to 7.3342 

Trade Name(s)
Taxol

Administration
Paclitaxel is administered by intravenous infusion.3338 3339 The 
concentrate must be diluted to a final paclitaxel concentra-
tion of 0.3 to 1.2 mg/mL in dextrose 5%, sodium chloride 0.9%, 
dextrose 5% in sodium chloride 0.9%, or dextrose 5% in Ringer's 
injection.3338 3339 Manufacturers note that the Chemo Dispensing 
Pin device or other similar devices with spikes should not be 
used with paclitaxel vials because they can cause the stopper 
to collapse, thereby resulting in loss of solution sterility.3338 3339 

Administration of the diluted solution over 3 or 24 hours is 
often recommended, depending upon the indication and the 
specific regimen used.3338 3339 An inline filter with a pore size 
not greater than 0.22 μm should be used for administration of 
the diluted solution.3338 3339 Intravenous solution containers and 
administration sets used should be free of the plasticizer dieth-
ylhexyl phthalate (DEHP) that may be leached from polyvinyl 
chloride (PVC) infusion bags or sets.3338 3339 Diluted paclitaxel 
solutions preferably should be stored in glass, polypropylene, 
or polyolefin containers and administered through polyeth-
ylene-lined administration sets.3338 3339 The infusion site should 
be monitored closely for possible infiltration during administra-
tion.3338 3339 

As with other toxic drugs, caution should be exercised in the 
handling of paclitaxel.3338 3339 The use of impervious gloves is 
always advised when handling vials of the drug.3338 3339 If skin 
contact with paclitaxel occurs, the exposed area should be 
washed immediately and thoroughly with soap and water.3338 3339  

For mucous membrane contact, the exposed area should be 
flushed thoroughly with water.3338 3339 Procedures for the proper 
disposal of paclitaxel should be considered.3338 3339 

Use of self-venting sets spiked into glass bottles of paclitaxel 
admixtures has occasionally resulted in solution dripping from 
the air vent. Presumably, the surfactant content wetted the 
hydrophobic filter, allowing the solution to drip.1843 In another 
observation, the spikes of administration sets were made suffi-
ciently slippery by surfactant in the paclitaxel formulation that 
the spike slipped out after it had been seated through the rubber 
bung of the glass bottle. The admixture also leaked due to a 
poor seal. The authors recommend use of non-PVC plastic solu-
tion containers to avoid the problem.2052 

CAUTION: Care should be taken to ensure that the correct 
drug product, dose, and administration procedures are used 
and that no confusion with other products occurs.

Stability
Paclitaxel is a clear, colorless to slightly yellow viscous solution.3338 
3339 Intact vials should be stored at controlled room tempera-
ture in the original package to protect from light.3338 3339 Stability 
is not adversely affected by refrigeration or freezing.3338 3339  
Refrigeration may result in the precipitation of formulation 
components; however, warming to room temperature redissolves 
the material and does not adversely affect the product.3338 3339  
If the solution remains cloudy or an insoluble precipitate is 
noted, the product should be discarded.3338 3339 Diluted paclitaxel 
solutions should be visually inspected for particulate matter and 
discoloration prior to administration.3338 3339 

Paclitaxel 0.7 mg/mL diluted in sodium chloride 0.9% did not 
exhibit an antimicrobial effect on the growth of 3 of 4 organisms 
(Enterococcus faecium, Staphylococcus aureus, Pseudomonas 
aeruginosa, and Candida albicans) inoculated into the solution. 
S. aureus remained viable for 4 hours. E. faecium and P. aeru-
ginosa remained viable for 48 hours, and C. albicans remained 
viable to the end of the study at 120 hours. Diluted solutions 
of paclitaxel should be stored under refrigeration whenever 
possible, and the potential for microbiological growth should be 
considered when assigning expiration periods.2160 

Turbidity
Paclitaxel is a clear, colorless to slightly yellow viscous solu-
tion.3338 3339 After dilution in an infusion solution, the drug may 
exhibit haziness because of the surfactant content of the formu-
lation.1528 3338 3339 

Precipitation
Although after dilution in specified infusion solutions, pacli-
taxel is physically and chemically stable for up to 27 hours3338 
3339 or longer,1746 1842 2708 precipitation has occurred irregularly 
and unpredictably. Such precipitation occurs within the recom-
mended range of 0.3 to 1.2 mg/mL and at lower paclitaxel 
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concentrations. These precipitates have been observed in the 
infusion tubing distal to the pump chamber.1716 Although precip-
itation of insoluble drugs in an aqueous medium is a foregone 
conclusion, the time to precipitation is irregular. It may be accel-
erated by the presence or formation of crystallization nuclei, 
agitation, and contact with incompatible drugs or materials.1374 
1521 Since the mechanism of this irregular precipitation has not 
been identified,1739 vigilance throughout the infusion of pacli-
taxel is required.

Sorption
No paclitaxel loss due to sorption to containers or sets has been 
observed.1520 2230 2231 2232 

Plasticizer Leaching
Contact of undiluted paclitaxel concentrate with plasticized 
PVC equipment and devices is not recommended.3338 3339 With 
use of infusion bags and tubing that are free of DEHP plasticizer 
and the elimination of PVC precision flow regulators, a reduction 
in leached DEHP of up to 96% has been reported.2679 

Paclitaxel vehicle equivalent to paclitaxel 1.2 mg/mL in 
dextrose 5% in VISIV polyolefin bags was tested at room 
temperature near 23°C for 24 hours. No plastic components 
leached within the 24-hour study period.2660 2792 

Paclitaxel itself does not contribute to the extraction of the 
plasticizer DEHP.1520 However, the surfactant, Cremophor EL, in 
the paclitaxel formulation extracts DEHP from PVC containers 
and sets. The amount of DEHP extracted increases with time 
and drug concentration.1520 1683 2146 Consequently, the use of 
DEHP-plasticized PVC containers and sets is not recommended 
for infusion of paclitaxel solutions.3338 3339 Instead, manufac-
turers recommend the use of glass, polypropylene, or polyolefin 
containers and non-PVC containing administration sets (e.g., 
polyethylene-lined administration sets).3338 3339 

The use of inline filters that incorporate short PVC-coated 
inlet and outlet tubing (e.g., Ivex-2) has not resulted in a 
substantial amount of DEHP leaching.3338 3339 

A study was performed on the compatibility of paclitaxel 
0.3- and 1.2-mg/mL infusions with various non-PVC infusion 
sets. The paclitaxel infusions were run through the study 
sets, and the effluent was then analyzed for leached DEHP 
plasticizer. The following sets had significant and unaccept-
able amounts of leached DEHP: Baxter vented nitroglycerin 
(2C7552S), Baxter vented basic solution (1C8355S), McGaw 
Horizon pump vented nitroglycerin (V7450), and McGaw 
Intelligent pump vented nitroglycerin (V7150). Although 
these sets were largely non-PVC, their highly plasticized 
pumping segments contributed the DEHP. The administra-
tion and extension sets cited in Tables 1 and 2 exhibited no 
more leached DEHP than the Ivex-2 filter set specified in the 
product labeling.1843 

Table 1. Administration sets compatible with paclitaxel 

infusions by manufacturer1843 

Abbott LifeCare 5000 Plum PVC specialty set (11594)

Abbott Life Shield anesthesia pump set OL with cartridge (13503)

Abbott LifeCare model 4P specialty set, non-PVC (11434)

Abbott Omni-Flow universal primary intravenous pump short 
minibore patient line (40527)

Baxter Vented volumetric pump nitroglycerin set (2C1042)

Block Medical Verifuse nonvented administration set with 0.22-μm 
filter, check valve, injection site, and non-DEHP PVC 
tubing (V021015)

I-Flow Vivus-4000 polyethylene-lined infusion set (5000-784)

IMED Standard PVC set (9215)

IMED Closed-system non-PVC fluid path nonvented quick-spike 
administration set (9635)

IMED Non-PVC set with inline filter (9986)

IMED Gemini 20 nonvented primary administration set for 
nitroglycerin and emulsions (2262)

IVAC Universal set with low-sorbing tubing (52053, 59953, and 
S75053)

Ivion/Medex WalkMed spike set (SP-06) with pump set (PS-401, PS-360, 
FPS-560, or FPX-560)

Siemens Reduced-PVC full set MiniMed Uni-Set macrobore (28-60-
190)

Table 2. Extension sets compatible with paclitaxel  

infusions by manufacturer1843 

Abbott Ivex-HP filter set (4524)

Abbott Ivex-2 filter set (2679)

Becton Dickinson Intima intravenous catheter placement set (38-6918-1)

Becton Dickinson J-loop connector (38-1252-2)

Becton Dickinson E-Z infusion set shorty (38-53741)

Becton Dickinson E-Z infusion set (38-53121)

Baxter Polyethylene-lined extension set with 0.22-μm air-elim-
inating filter (1C8363)

Braun 0.2-μm filter extension set (FE-2012L)

Braun Small-bore 0.2-μm filter extension set (PFE-2007)

Braun Whin-winged extension set with 90° Huber needle 
(HW-2267)

Braun Whin extension set with Y-site and Huber needle 
(HW-2276 YHR)

Braun Y-extension set with valve (ET-08-YL)

Braun Small-bore extension set with T-fitting (ET-04T)

Braun Small-bore extension set with reflux valve (ET-116L)

Gish Biomedical VasTack noncoring portal-access needle system 
(VT-2022)

IMED 0.2-μm add-on filter set (9400 XL)

IVAC Spec-Sets extension set with 0.22-μm inline filter 
(C20028 and C20350)
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Ivion/Medex Extension set with 0.22-μm filter (IV4A07-IV3)

PALL SetSaver extended-life disposable set with 0.2-μm filter 
(ELD-96P and ELD-96LL)

PALL SetSaver extended-life disposable microbore exten-
sion tubing with 0.2-μm Posidyne filter (ELD-96LYL and 
ELD-96LYLN)

Pfizer/Strato 
Medical

Lifeport vascular-access system infusion set with Y-site 
(LPS 3009)

Paclitaxel 0.3 and 1.2 mg/mL was prepared in PVC bags in 
dextrose 5% and in sodium chloride 0.9%. Leaching of the 
plasticizer was found to be time and concentration depen-
dent; however, there was little difference between the 2 infu-
sion solutions. After storage for 8 hours at 21°C, leached DEHP 
in the range from 73 to 108 mcg/mL was found for the 1.2-mg/
mL concentration and from 21 to 30 mcg/mL for the 0.3-mg/
mL concentration. During a simulated 1-hour infusion using 
DEHP plasticized administration sets, the amount of leached 
DEHP did not exceed 18 mcg/mL at the 0.3-mg/mL paclitaxel 
concentration, but resulted in a maximum of 114 mcg/mL at the 
1.2-mg/mL paclitaxel concentration.1825 

DEHP plasticizer leaching from PVC containers and admin-
istration sets and the amount of DEHP leached was reported 
to depend on surfactant concentration and length of contact 
period. Authors also reported leaching of up to 30 mg of DEHP 
per dose from Flo-Gard Low Adsorption Sets (Baxter), a set with 
a reduced amount of PVC present in its construction.2146 

In 1996, an acceptability limit of no more than 5 parts per 
million (5 mcg/mL) for DEHP plasticizer released from PVC- 
containing devices (e.g., containers, administration sets, other 
equipment) was proposed based on a review of metabolic and 
toxicologic considerations.2185 FDA later evaluated the safety of 
DEHP exposure by comparing doses of DEHP received by patients 
undergoing various medical procedures with a defined tolerable 
intake value of DEHP, a value that was based upon the results 
of selected critical toxicity studies in experimental animals.3100 
Based on the results of the safety assessment, FDA concluded 
that there is little risk posed by exposure to the amount of DEHP 
released from PVC bags used to store and administer drugs that 
require an excipient for solubilization when label instructions for 
preparation and administration are followed.3100 However, such 
conclusions do not take into account increased risk for adverse 
effects from DEHP exposure in certain patients (e.g., critically ill 
male neonates or infants, male infants less than 1 year of age, 
male offspring of pregnant or breast-feeding women undergoing 
certain medical treatments) or potential adverse effects related 
to aggregate exposure for patients exposed to multiple medical 
devices, procedures, or intravenous medications known to leach 
DEHP, for which there are varying levels of concern.3100 3101 

Two reduced-phthalate administration sets for the Acclaim 
(Abbott) pump were evaluated. Administration set model 
11993-48 (Abbott) is composed of polyethylene tubing but has 

Table 2. Extension sets compatible with paclitaxel  

infusions by manufacturer1843 (Cont.)

a DEHP-plasticized pumping segment. Administration set model 
L-12060 (Abbott) is composed of tris(2-ethylhexyl)trimellitate 
(TOTM)-plasticized PVC tubing and a DEHP-plasticized pumping 
segment. Paclitaxel diluent at concentrations equivalent to 0.3 
and 1.2 mg/mL in dextrose 5% delivered rapidly over 3 hours 
at 23°C did not leach detectable levels of TOTM from model 
L-12060 or DEHP from either set. Similarly, slow delivery over 
4 days of the 0.3-mg/mL concentration yielded detectable but 
not quantifiable amounts of plasticizer. However, slow delivery 
of the equivalent of 1.2 mg/mL over 4 days yielded large but 
variable amounts of DEHP from both sets; DEHP concentrations 
ranged from 30 to 150 mcg/mL. Consequently, these 2 reduced-
phthalate sets are suitable for short-term delivery up to 3 hours 
of paclitaxel at concentrations up to 1.2 mg/mL. However, these 
sets should not be used for slow delivery of paclitaxel.2198 

Paclitaxel vehicle equivalent to paclitaxel 0.3 and 1.2 mg/
mL in dextrose 5% did not leach TOTM plasticizer from a 
TOTM-plasticized PVC set (SoloPak) during simulated 3-hour 
administration. During extremely slow delivery at 5.2 mL/hr 
for 4 days, no detectable TOTM was found in the 0.3-mg/
mL equivalent concentration, and only a barely detectable, 
unquantifiable amount of TOTM was found with the 1.2-mg/
mL equivalent solution.2232 

Paclitaxel 0.3 and 1.2 mg/mL in dextrose 5% or in sodium 
chloride 0.9% in ethylene vinyl acetate (EVA) containers was 
found to leach an unknown material stored at 25 and 32°C for 
24 hours.2182 

Filtration
The manufacturer recommends the use of an inline filter with a 
pore size not greater than 0.22 μm for administration of diluted 
paclitaxel.3338 3339 No substantial loss of paclitaxel due to filtra-
tion through an inline 0.22-μm filter has occurred during simu-
lated delivery.1520 3338 3339 

The acceptability of the 0.22-μm IV Express Filter Unit (Milli-
pore) for the administration of paclitaxel was evaluated. Pacli-
taxel vehicle equivalent to paclitaxel 1.2 mg/mL (for plasticizer 
leaching) and paclitaxel 0.3 mg/mL (for sorption potential) in 
500 mL of dextrose 5% in polyolefin containers was delivered 
through the filter units over a 3-hour period at a rate of 167 
mL/hr at about 23°C to simulate paclitaxel administration. No 
leached plasticizer and no loss of paclitaxel due to sorption was 
found.2231 

Central Venous Catheter
The acceptability of the Arrow-Howes triple-lumen, 7 French, 
30-cm polyurethane central catheter (Arrow International) 
for the administration of paclitaxel was evaluated. Paclitaxel 
vehicle equivalent to paclitaxel 0.3 and 1.2 mg/mL (for cath-
eter component leaching) and paclitaxel 0.3 mg/mL (for sorp-
tion potential) were prepared in polyolefin bags of dextrose 5%. 
The solutions were delivered through the polyurethane central 
venous catheters for periods of 3 hours and of 24 hours at 23°C 
to simulate rapid and slow administration. No leached catheter 
components were found in the effluent solution and no loss of 
paclitaxel occurred.2230 



1222 PACLITAxEL ASHP INJECTABLE DRUG INFORMATION

Compatibility Information
Solution Compatibility

Paclitaxel

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer's 
injection

h WG, HOS 0.3 to 1.2 g Physically and chemically stable for up to 27 hr at 25°C 3338, 
3339 

C

Dextrose 5% in sodium 
chloride 0.9%

h WG, HOS 0.3 to 1.2 g Physically and chemically stable for up to 27 hr at 25°C 3338, 
3339 

C

Dextrose 5% MG, TRa NCI 0.3, 0.6, 0.9 g Visually compatible. No loss in 12 hr at 22°C 1520 C

Dextrose 5% MGb NCI 0.6 g Visually compatible. No loss in 25 hr at 22°C 1520 C

Dextrose 5% MG, TRc NCI 1.2 g Visually compatible. No loss in 12 hr at 22°C 1520 C

Dextrose 5% BR 0.2 to 0.58 g Fluffy, white precipitate forms occasionally in administration 
set just distal to pump chamber

1716 I

Dextrose 5% MGb BR 0.1 and 1 g Physically compatible. Stable for 3 days at 4, 22, and 32°C. 
Crystals after 3 days

1746 C

Dextrose 5% MGb BR 0.3 and 1.2 g Physically compatible and chemically stable for 48 hr at 22°C 1842 C

Dextrose 5% BAd FAU 0.3 and 1.2 g Physically compatible. Stable for 3 days at 25 and 32°C. 
Unknown material leached from EVA container by 24 hr

2182 ?

Dextrose 5% BAb , BRNb , 
FREb , MACb 

BMS 0.3 and 1.2 g Physically compatible with less than 5% loss in 72 hr at 37°C 
in the dark

2669 C

Dextrose 5% BRNe BMS 0.4 and 1.2 g Physically compatible. Little loss in 5 days at 23 and 4°C. 
Precipitation occurred after this

2673 C

Dextrose 5% BAf TE 0.3 g Chemically stable until precipitation. Precipitate after 3 days 
at 25°C and 13 days at 5°C

2708 C

Dextrose 5% BRNe TE 0.3 g Chemically stable until precipitation. Precipitate found after 3 
days at 25°C and 18 days at 5°C

2708 C

Dextrose 5% BRNg TE 0.3 g Chemically stable until precipitation. Precipitate found after 7 
days at 25°C and 20 days at 5°C

2708 C

Dextrose 5% BAf TE 1.2 g Chemically stable until precipitation. Precipitate found after 3 
days at 25°C and 10 days at 5°C

2708 C

Dextrose 5% BRNe TE 1.2 g Chemically stable until precipitation. Precipitate found after 3 
days at 25°C and 12 days at 5°C

2708 C

Dextrose 5% BRNg TE 1.2 g Chemically stable until precipitation. Precipitate found after 7 
days at 25°C and 10 days at 5°C

2708 C

Dextrose 5% FRKb MAY 0.3 g Chemically stable for 8 days at 25°C and 28 days at 5°C; then 
precipitation

2729 C

Dextrose 5% FRKb MAY 0.75 g Chemically stable for 4 days at 25°C and 20 days at 5°C; then 
precipitation

2729 C

Dextrose 5% FRKb MAY 1.2 g Chemically stable for 4 days at 25°C and 12 days at 5°C; then 
precipitation

2729 C

Dextrose 5% h WG, HOS 0.3 to 1.2 g Physically and chemically stable for up to 27 hr at 25°C 3338, 
3339 

C

Sodium chloride 0.9% MG, TRa NCI 0.3, 0.6, 0.9, 1.2 g Visually compatible. No loss over 12 hr at 22°C 1520 C

Sodium chloride 0.9% MGb NCI 0.6 and 1.2 g Visually compatible. No loss over 26 hr at 22°C 1520 C

Sodium chloride 0.9% MGb BR 0.1 and 1 g Physically compatible. Stable for 3 days at 4, 22, and 32°C. 
Crystals after 3 days

1746 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% MGb BR 0.3 and 1.2 g Physically compatible and chemically stable for 48 hr at 22°C 1842 C

Sodium chloride 0.9% BAd FAU 0.3 and 1.2 g Physically compatible. Stable for 3 days at 25 and 32°C. 
Unknown material leached from EVA container by 24 hr

2182 ?

Sodium chloride 0.9% BAb, BRNb, 
FREb, MACb 

BMS 0.3 and 1.2 g Physically compatible with less than 5% loss in 72 hr at 37°C 
in the dark

2669 C

Sodium chloride 0.9% BAf TE 0.3 g Chemically stable until precipitation. Precipitate found after 3 
days at 25°C and 13 days at 5°C

2708 C

Sodium chloride 0.9% BRNe TE 0.3 g Chemically stable until precipitation. Precipitate found after 3 
days at 25°C and 16 days at 5°C

2708 C

Sodium chloride 0.9% BRNg TE 0.3 g Chemically stable until precipitation. Precipitate found after 3 
days at 25°C and 13 days at 5°C

2708 C

Sodium chloride 0.9% BAf TE 1.2 g Chemically stable until precipitation. Precipitate found after 3 
days at 25°C and 9 days at 5°C

2708 C

Sodium chloride 0.9% BRNe TE 1.2 g Chemically stable until precipitation. Precipitate found after 3 
days at 25°C and 12 days at 5°C

2708 C

Sodium chloride 0.9% BRNg TE 1.2 g Chemically stable until precipitation. Precipitate found after 5 
days at 25°C and 8 days at 5°C

2708 C

Sodium chloride 0.9% FRKb MAY 0.3 g Chemically stable for 6 days at 25°C and 28 days at 5°C; then 
precipitation

2729 C

Sodium chloride 0.9% FRKb MAY 0.75 g Chemically stable for 6 days at 25°C and 20 days at 5°C; then 
precipitation

2729 C

Sodium chloride 0.9% FRKb MAY 1.2 g Chemically stable for 4 days at 25°C and 12 days at 5°C; then 
precipitation

2729 C

Sodium chloride 0.9% h WG, HOS 0.3 to 1.2 g Physically and chemically stable for up to 27 hr at 25°C 3338, 
3339 

C

a Tested in both glass and PVC containers.

b Tested in polyolefin containers.

c Tested in glass, PVC, and polyolefin containers.

d Tested in Baxter ethylene vinyl acetate (EVA) containers.

e Tested in ECOFLAC low-density polyethylene plastic containers.

f Tested in polyolefin containers.

g Tested in glass containers.

h Tested in glass, polypropylene, and polyolefin containers.

Additive Compatibility

Paclitaxel

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Carboplatin BMS 2 g BMS 300 mg and 1.2 g NS No paclitaxel loss but carboplatin losses 
of less than 2, 5, and 6 to 7% at 4, 24, 
and 32°C, respectively, in 24 hr. Physically 
compatible for 24 hr but microparticles 
of paclitaxel form after 3 to 5 days

2094 C

Carboplatin BMS 2 g BMS 300 mg and 1.2 g D5W No paclitaxel and carboplatin loss at 4, 
24, and 32°C in 24 hr. Physically compat-
ible for 24 hr but microparticles of pacli-
taxel form after 3 to 5 days

2094 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Cisplatin BMS 200 mg BMS 300 mg NS No paclitaxel loss and cisplatin losses of 
1, 4, and 5% at 4, 24, and 32°C, respec-
tively, in 24 hr. Physically compatible for 
24 hr but microparticles of paclitaxel 
form after 3 to 5 days

2094 C

Cisplatin BMS 200 mg BMS 1.2 g NS No paclitaxel loss but cisplatin losses 
of 10, 19, and 22% at 4, 24, and 32°C, 
respectively, in 24 hr. Physically compat-
ible for 24 hr but microparticles of pacli-
taxel form after 3 to 5 days

2094 I

Doxorubicin HCl PH 200 mg BMS 300 mg D5W, NS Visually compatible for 1 day with micro-
precipitation in 3 to 5 days and gross 
precipitation in 7 days at 4, 23, and 32°C 
in the dark. No paclitaxel and under 8% 
doxorubicin loss in 7 days

2247 C

Doxorubicin HCl PH 200 mg BMS 1.2 g D5W, NS Visually compatible for 1 day with micro-
precipitation in 3 to 5 days and gross 
precipitation in 7 days at 4, 23, and 32°C 
in the dark. No paclitaxel and less than 
7% doxorubicin loss in 7 days

2247 C

Y-Site Injection Compatibility (1:1 Mixture)

Paclitaxel

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 7 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Amikacin sulfate BR 5 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Aminophylline AB 2.5 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Amphotericin B SQ 0.6 mg/mLa NCI 1.2 mg/mLa Immediate increase in measured turbidity 
followed by separation into two layers in 24 
hr at 22°C

1556 I

Ampicillin sodium–
sulbactam sodium

RR 20 mg/mLb f NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Anidulafungin VIC 0.5 mg/mLa MJ 0.6 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Bleomycin sulfate MJ 1 unit/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Butorphanol tartrate BR 0.04 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Calcium chloride AST 20 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Carboplatin 5 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1528 C

Cefotetan disodium STU 20 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Ceftazidime LI 40 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Ceftriaxone sodium RC 20 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Chlorpromazine HCl ES 2 mg/mLa NCI 1.2 mg/mLa Normal inherent haze from paclitaxel 
decreases immediately

1556 I

Cisplatin 1 mg/mL NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1528 C

Cladribine ORT 0.015b and 0.5c 
mg/mL

BR 0.6 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Cyclophosphamide 10 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1528 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cytarabine 50 mg/mL NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1528 C

Dacarbazine MI 4 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Dexamethasone sodium 
phosphate

1 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1528 C

Diphenhydramine HCl 2 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1528 C

Doripenem JJ 5 mg/mLa b MAY 0.6 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl 2 mg/mL NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1528 C

Doxorubicin HCl liposomal SEQ 0.4 mg/mLa MJ 0.6 mg/mLa Partial loss of measured natural turbidity 2087 I

Droperidol JN 0.4 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Etoposide 0.4 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1528 C

Etoposide phosphate BR 5 mg/mLa MJ 1.2 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine MSD 2 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Floxuridine RC 3 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Fluconazole RR 2 mg/mL NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Fluconazole PF 2 mg/mL BR 0.3 and 1.2 mg/
mLa 

Visually compatible. No loss of either drug in 
4 hr at 23°C

1790 C

Fluorouracil 16 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1528 C

Furosemide AST 3 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Ganciclovir sodium SY 20 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Gemcitabine HCl LI 10 mg/mLb MJ 1.2 mg/mLa Physically compatible for 4 hr at 23°C 2226 C

Gentamicin sulfate ES 5 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Granisetron HCl SKB 1 mg/mL MJ 0.3 mg/mLb Physically compatible with little or no loss of 
either drug in 4 hr at 22°C

1883 C

Granisetron HCl SKB 0.05 mg/mLa MJ 1.2 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Haloperidol lactate 0.2 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1528 C

Heparin sodium WY 100 units/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Hydrocortisone sodium 
succinate

AB 1 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Hydromorphone HCl KN 0.5 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Hydroxyzine HCl ES 4 mg/mLa NCI 1.2 mg/mLa Normal inherent haze from paclitaxel 
decreases immediately

1556 I

Ifosfamide BR 25 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Linezolid PHU 2 mg/mL MJ 0.6 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Lorazepam 0.1 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1528 C

Magnesium sulfate AST 100 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Mannitol BA 15% NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Meperidine HCl WY 4 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Mesna MJ 10 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Methotrexate sodium 15 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1528 C

Methylprednisolone sodium 
succinate

UP 5 mg/mLa NCI 1.2 mg/mLa Normal inherent haze from paclitaxel 
decreases immediately

1556 I

Metoclopramide HCl 5 mg/mL NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1528 C

Mitoxantrone HCl LE 0.5 mg/mLa NCI 1.2 mg/mLa Normal inherent haze from paclitaxel 
decreases immediately

1556 I

Morphine sulfate WY 1 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Nalbuphine HCl AST 10 mg/mL NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Ondansetron HCl GL 0.5 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Ondansetron HCl GL 0.03 and 0.3 mg/
mLa 

BR 0.3 mg/mLa Visually compatible with no loss of either 
drug in 4 hr at 23°C

1741 C

Ondansetron HCl GL 0.03 and 0.3 mg/
mLa 

BR 1.2 mg/mLa Visually compatible with no loss of either 
drug in 4 hr at 23°C

1741 C

Ondansetron HCl with 
ranitidine HCl

GL  
GL

0.3 mg/mLa  
2 mg/mLa 

BR 1.2 mg/mLa Visually compatible with no loss of any drug 
in 4 hr at 23°C

1741 C

Oxaliplatin SS 0.5 mg/mLa MJ 0.6 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Palonosetron HCl MGI 50 mcg/mL MJ 1.2 mg/mLa Physically compatible. Little loss of either 
drug in 4 hr

2533 C

Pemetrexed disodium LI 20 mg/mLb MJ 0.6 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Pentostatin NCI 0.4 mg/mLb NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Potassium chloride AB 0.1 mEq/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Prochlorperazine edisylate 0.5 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1528 C

Propofol ZENg 10 mg/mL MJ 1.2 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Ranitidine HCl 2 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1528 C

Ranitidine HCl GL 0.5 and 2 mg/mLa BR 0.3 and 1.2 mg/
mLa 

Visually compatible. No loss of either drug in 
4 hr at 23°C

1741 C

Ranitidine HCl with  
ondansetron HCl

GL  
GL

2 mg/mLa  
0.3 mg/mLa 

BR 1.2 mg/mLa Visually compatible with no loss of any drug 
in 4 hr at 23°C

1741 C

Sodium bicarbonate LY 1 mEq/mL NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Thiotepa IMMd 1 mg/mLa MJ 0.6 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226e MJ 1.2 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

Topotecan HCl SKB 56 mcg/mLa b MJ 0.54 mg/mLa b Visually compatible. Little loss of either drug 
in 4 hr at 22°C

2245 C

TPN #212 to #215e MJ 1.2 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Vancomycin HCl 10 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1528 C

Vinblastine sulfate LI 0.12 mg/mLb NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Vincristine sulfate LI 0.05 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Zidovudine BW 4 mg/mLa NCI 1.2 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

d Lyophilized formulation tested.

e Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

f Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

g Test performed using the formulation WITH edetate disodium.

Selected Revisions January 31, 2020. © Copyright, October 
1994. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Paclitaxel (albumin-bound)
AHFS 10:00

Products
Albumin-bound paclitaxel is available as a white to yellow 
lyophilized powder or cake in single-use vials.3219 Each vial 
contains 100 mg of paclitaxel formulated as albumin-bound 
nanoparticles (mean particle size of approximately 130 nm).3219 
Each vial contains human albumin 900 mg with sodium capry-
late and sodium acetyltryptophanate.3219 

CAUTION: Care should be taken to ensure that the correct 
drug product, dose, and administration procedures are used 
and that no confusion with other products occurs. Albumin- 
bound paclitaxel should not be substituted for or with other 
paclitaxel formulations.3219 

The lyophilized powder or cake should be reconstituted by 
slowly (over at least 1 minute) injecting 20 mL of sodium chlo-
ride 0.9%, directing the stream of diluent onto the inside wall 
of the vial.3219 The diluent should not be injected directly onto 
the lyophilized powder or cake as this will result in foaming.3219 
After injection of the full volume of the diluent, the vial should 
be allowed to stand for at least 5 minutes to ensure proper 
wetting of the powder or cake, after which point the vial should 
be gently swirled and/or inverted slowly for at least 2 minutes 
until complete powder or cake dissolution has occurred.3219 
Foam generation should be avoided; if foaming or clumping 
occurs, the reconstituted suspension should stand for at least 
15 minutes until the foaming subsides.3219 

The reconstituted albumin-bound paclitaxel suspen-
sion should be milky, homogenous, and free of visible partic-
ulates.3219 If particulates are visible or settling occurs, the vial 
should be inverted gently again to ensure resuspension prior to 
use.3219 If precipitates are observed, the suspension should be 
discarded.3219 

Each mL of the reconstituted suspension contains 5 mg 
of paclitaxel.3219 The appropriate dose of the drug should be  
withdrawn from the vial and injected into an empty plasticized 
polyvinyl chloride (PVC) container or a PVC or non-PVC type 
intravenous bag.3219 

The use of medical devices (e.g., syringes, intravenous bags) 
containing silicone oil as a lubricant in the preparation and 
administration of albumin-bound paclitaxel may result in the 
formation of proteinaceous strands.3219 Following transfer of the 
reconstituted suspension into the intravenous bag, the suspen-
sion should be visually inspected prior to administration; the 
suspension should be discarded if proteinaceous strands have 
formed or if particulate matter or discoloration is observed.3219 

Trade Name(s)
Abraxane

Administration
Albumin-bound paclitaxel suspension is administered by intra-
venous infusion over 30 or 30 to 40 minutes, depending upon 
the indication.3219 The manufacturer states that limiting the infu-
sion time to 30 minutes reduces the possibility of infusion-re-
lated reactions.3219 

Extravasation of albumin-bound paclitaxel has been 
reported.3219 The infusion site should be monitored closely for 
possible infiltration during administration.3219 

As with other toxic drugs, caution should be exercised in the 
handling of albumin-bound paclitaxel.3219 Manufacturers recom-
mend the use of gloves.3219 If skin contact with the lyophilized 
powder or cake or the reconstituted suspension occurs, the 
affected area(s) should be washed immediately and thor-
oughly with soap and water since tingling, burning, and redness 
may occur following topical exposure; for mucosal membrane 
contact, the affected area(s) should be flushed thoroughly with 
water.3219 Procedures for the proper disposal of albumin-bound 
paclitaxel should be considered.3219 

CAUTION: Care should be taken to ensure that the correct 
drug product, dose, and administration procedures are used 
and that no confusion with other products occurs.

Stability
Intact vials should be stored at 20 to 25°C in the original package 
to protect from bright light; neither freezing nor refrigeration of 
the vials is noted to adversely affect stability.3219 

Reconstituted albumin-bound paclitaxel suspension prepared  
in the vial should be used immediately, but may be stored 
for a maximum of 24 hours at 2 to 8°C when replaced in the 
original carton to protect from bright light.3219 Reconstituted 
albumin-bound paclitaxel suspension transferred to an infu-
sion bag also should be used immediately, but may be stored 
for a maximum of 24 hours at 2 to 8°C when protected from 
bright light.3219 The time after reconstitution in the vial and 
after transfer to an infusion bag together should not exceed a 
combined time of 24 hours at 2 to 8°C; however, this refriger-
ated storage time may be followed by additional storage of the 
infusion bag at ambient temperature (approximately 25°C) and 
lighting conditions for a maximum of 4 hours.3219 

Vials are for single use only; unused portions should be 
discarded.3219 

Plasticizer Leaching
Use of diethylhexyl phthalate (DEHP)-free containers or admin-
istration sets is not required for the preparation or administra-
tion of albumin-bound paclitaxel suspension.3219 

DOI: 10.37573/9781585286850.297

© Copyright, June 2017. American Society of Health-System 
Pharmacists, Inc.
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Palonosetron Hydrochloride
AHFS 56:22.20

Products
Palonosetron is available as a 50-mcg/mL solution in 5-mL 
(0.25-mg) and 1.5-mL (0.075-mg) single-use vials containing 
palonosetron hydrochloride equivalent to palonosetron as the 
free base.2870 Each mL of solution also contains mannitol 41.5 
mg, disodium edetate, and citrate buffer in water for injec-
tion.2870 

Equivalency
Palonosetron hydrochloride 0.28 mg is equivalent to 0.25 mg of 
palonosetron as the free base.2870 

pH
From 4.5 to 5.5.2870 

Tonicity
Palonosetron hydrochloride injection is isotonic.2870 

Trade Name(s)
Aloxi

Administration
Palonosetron hydrochloride injection is administered intrave-
nously without dilution.2870 

In adults, a dose should be administered over 10 or 30 
seconds, depending upon the indication.2870 Pediatric doses 
should be infused over 15 minutes.2870 

The manufacturer states that the infusion line should be 
flushed with sodium chloride 0.9% prior to and following admin-
istration of palonosetron hydrochloride injection.2870 

Stability
Palonosetron hydrochloride injection is a clear, colorless solu-
tion.2870 Intact vials of palonosetron hydrochloride injection 
should be stored at controlled room temperature and should be 
protected from light and freezing.2870 

Palonosetron hydrochloride injection should be visually 
inspected for particulate matter or discoloration prior to admin-
istration.2870 

DOI: 10.37573/9781585286850.298

Compatibility Information
Solution Compatibility

Palonosetron HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s  
injection, lactated

BAa MGI 5 and 30 mg Physically compatible. Stable for 48 hr at 23°C in light and 
14 days at 4°C

2535 C

Dextrose 5% in sodium  
chloride 0.45%

BAa MGI 5 and 30 mg Physically compatible. Stable for 48 hr at 23°C in light and 
14 days at 4°C

2535 C

Dextrose 5% BAa MGI 5 and 30 mg Physically compatible. Stable for 48 hr at 23°C in light and 
14 days at 4°C

2535 C

Sodium chloride 0.9% BAa MGI 5 and 30 mg Physically compatible. Stable for 48 hr at 23°C in light and 
14 days at 4°C

2535 C

a Tested in PVC containers.

Additive Compatibility

Palonosetron HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Dexamethasone 
sodium phosphate

AMR 200 and 400 mg MGI 5 mg D5W, NSa Physically compatible. Little loss of 
either drug in 48 hr at 23°C in light and 
14 days at 4°C

2552 C

Rolapitant HCl TES 1.7 g EI 2.6 mg b Physically compatible. Little to no loss of 
either drug in 48 hr at 20 to 25°C and  
7 days at 2 to 8°C protected from light

3373 C

a Tested in PVC containers.

b Tested in cyclic olefin copolymer (COC) and glass containers.
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Drugs in Syringe Compatibility

Palonosetron HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Dexamethasone sodium 
phosphate

AMR 3.3 mg/5 mLa b MGI 0.25 mg/5 mL Physically compatible. Little loss 
of either drug in 48 hr at 23°C in 
light and 14 days at 4°C

2552 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

Y-Site Injection Compatibility (1:1 Mixture)

Palonosetron HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ampicillin sodium–
sulbactam sodium

RR 20 mg/mLb c MGI 50 mcg/mL Physically compatible and no loss of either drug in 4 hr 
at room temperature

2749 C

Atropine sulfate AMR 0.4 mg/mL MGI 50 mcg/mL Physically compatible and no loss of either drug in 4 hr 
at room temperature

2771 C

Carboplatin BMS 5 mg/mLa MGI 50 mcg/mL Physically compatible. No palonosetron and 2% carbo-
platin loss in 4 hr

2579 C

Cefazolin sodium WAT 20 mg/mLa MGI 50 mcg/mL Physically compatible and no loss of either drug in 4 hr 
at room temperature

2749 C

Cefotetan disodium ASZ 20 mg/mLb MGI 50 mcg/mL Physically compatible and no loss of either drug in 4 hr 
at room temperature

2749 C

Cisatracurium besylate AB 0.5 mg/mLa MGI 50 mcg/mL Physically compatible with no loss of either drug in 4 hr 
at room temperature

2764 C

Cisplatin BMS 0.5 mg/mLb MGI 50 mcg/mL Physically compatible. No palonosetron and 5% cisplatin 
loss in 4 hr

2579 C

Cyclophosphamide MJ 10 mg/mLa MGI 50 mcg/mL Physically compatible and no loss of either drug in 4 hr 2640 C

Dacarbazine BV 4 mg/mLa MGI 50 mcg/mL Physically compatible and no loss of either drug in 4 hr 2681 C

Docetaxel AVE 0.8 mg/mLa MGI 50 mcg/mL Physically compatible and no loss of either drug in 4 hr 2533 C

Famotidine BED 2 mg/mLa MGI 50 mcg/mL Physically compatible and no loss of either drug in 4 hr 
at room temperature

2771 C

Fentanyl citrate AB 50 mcg/mL MGI 50 mcg/mL Physically compatible and no loss of either drug in 4 hr 2720 C

Fluorouracil APP 16 mg/mLa MGI 50 mcg/mL Physically compatible and no loss of either drug in 4 hr 2627 C

Gemcitabine HCl LI 10 mg/mLa MGI 50 mcg/mL Physically compatible and no loss of either drug in 4 hr 2627 C

Gentamicin sulfate APP 5 mg/mLa MGI 50 mcg/mL Physically compatible. No loss of either drug in 4 hr at 
room temperature

2765 C

Glycopyrrolate BA 0.2 mg/mL MGI 50 mcg/mL Physically compatible. No loss of either drug in 4 hr at 
room temperature

2773 C

Heparin sodium HOS 100 units/mL MGI 50 mcg/mL Physically compatible. No loss of either drug in 4 hr at 
room temperature

2771 C

Hetastarch in lactated 
electrolyte

HOS 6% MGI 50 mcg/mL Physically compatible. No palonosetron loss in 4 hr at 
room temperature

2775 C

Hydromorphone HCl BA 0.5 mg/mLa MGI 50 mcg/mL Physically compatible and no loss of either drug in 4 hr 2720 C

Ifosfamide MJ 10 mg/mLa MGI 50 mcg/mL Physically compatible and no loss of either drug in 4 hr 2640 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Irinotecan HCl PHU 1 mg/mLa MGI 50 mcg/mL Physically compatible. No palonosetron and 5% irino-
tecan loss in 4 hr

2609 C

Lidocaine HCl AB 10 mg/mLa MGI 50 mcg/mL Physically compatible. No loss of either drug in 4 hr at 
room temperature

2771 C

Lorazepam BA 0.5 mg/mLa MGI 50 mcg/mL Physically compatible. No loss of either drug in 4 hr 2608 C

Mannitol HOS 15% MGI 50 mcg/mL Physically compatible. No palonosetron loss in 4 hr at 
room temperature

2775 C

Meperidine HCl AB 10 mg/mLa MGI 50 mcg/mL Physically compatible. No loss of either drug in 4 hr 2720 C

Methylprednisolone 
sodium succinate

PHU 5 mg/mLa MGI 50 mcg/mL Microprecipitate begins to form immediately and 
becomes visible within 4 hr

2681 I

Metoclopramide HCl BA 5 mg/mL MGI 50 mcg/mL Physically compatible. No loss of either drug in 4 hr 2716 C

Metronidazole BA 5 mg/mL MGI 50 mcg/mL Physically compatible. No loss of either drug in 4 hr at 
room temperature

2765 C

Midazolam HCl BA 2 mg/mLa MGI 50 mcg/mL Physically compatible. No loss of either drug in 4 hr 2608 C

Morphine sulfate BA 15 mg/mL MGI 50 mcg/mL Physically compatible. No loss of either drug in 4 hr 2720 C

Neostigmine methyl-
sulfate

BA 0.5 mg/mL MGI 50 mcg/mL Physically compatible. No loss of either drug in 4 hr 2772 C

Oxaliplatin SS 0.5 mg/mLa MGI 50 mcg/mL Physically compatible. No loss of either drug in 4 hr 2579 C

Paclitaxel MJ 1.2 mg/mLa MGI 50 mcg/mL Physically compatible. Little loss of either drug in 4 hr 2533 C

Potassium chloride AB 0.1 mEq/mLa MGI 50 mcg/mL Physically compatible. No loss of either drug in 4 hr at 
room temperature

2771 C

Promethazine HCl PAD 2 mg/mLa MGI 50 mcg/mL Physically compatible. No loss of either drug in 4 hr 2716 C

Rocuronium bromide BA 1 mg/mLa MGI 50 mcg/mL Physically compatible and no loss of either drug in 4 hr 
at room temperature

2764 C

Succinylcholine chlo-
ride

SZ 2 mg/mLa MGI 50 mcg/mL Physically compatible and no loss of either drug in 4 hr 
at room temperature

2764 C

Sufentanil citrate HOS 12.5 mcg/mLa MGI 50 mcg/mL Physically compatible. No loss of either drug in 4 hr 2720 C

Topotecan HCl GSK 0.1 mg/mLa MGI 50 mcg/mL Physically compatible. Little loss of either drug in 4 hr 2609 C

Vancomycin HCl HOS 5 mg/mLa MGI 50 mcg/mL Physically compatible and no loss of either drug in 4 hr 
at room temperature

2765 C

Vecuronium bromide BED 1 mg/mL MGI 50 mcg/mL Physically compatible and no loss of either drug in 4 hr 
at room temperature

2764 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

Selected Revisions April 12, 2018. © Copyright, October 2006. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Pamidronate Disodium
AHFS 92:24

Products
Pamidronate disodium is available as a concentrate for injection 
in 10-mL vials containing 30, 60, or 90 mg pamidronate diso-
dium in 10 mL water for injection.2846 2847 Each mL of solution also 
contains mannitol 47, 40, or 37.5 mg, respectively, and phos-
phoric acid and/or sodium hydroxide to adjust the pH.2846 2847 

Pamidronate disodium is also available as a lyophilized 
powder in vials containing 30 or 90 mg of the drug.2847 Recon-
stitute 30- or 90-mg vial with 10 mL sterile water for injec-
tion to yield solutions containing 3 or 9 mg/mL, respectively, of 
pamidronate disodium.2847 Each mL of the resulting 3- or 9-mg/
mL pamidronate disodium solution also contains mannitol 47 
or 37.5 mg, respectively, and phosphoric acid for pH adjust-
ment.2847 

pH
The injection concentrate has a pH of 6 to 7.2846 2847 

The pH of the lyophilized product is adjusted to 6.5 prior to 
lyophilization.2847 After reconstitution, the pH is 6 to 7.4.2847 

Trade Name(s)
Aredia

Administration
Pamidronate disodium concentrate or reconstituted solution is 
administered by intravenous infusion over 2 to 24 hours after 
dilution in 250 to 1000 mL of a compatible diluent.2846 2847 

Stability
Intact vials of pamidronate disodium concentrate and 
lyophilized powder for injection should be stored at controlled 
room temperature.2846 2847 

After the lyophilized pamidronate disodium powder for 
injection has been reconstituted as directed, the manufacturer 
states that the drug may be stored under refrigeration for up to 
24 hours.2847 

DOI: 10.37573/9781585286850.299

Compatibility Information
Solution Compatibility

Pamidronate disodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s  
injection

HOS, BED Must not be mixed with calcium-containing solutions 2846, 2847 I

Dextrose 5% in Ringer’s  
injection, lactated

HOS, BED Must not be mixed with calcium-containing solutions 2846, 2847 I

Dextrose 5% HOS, BED 60 and 90 mg Stated to be stable for 24 hours at room temperature 2846, 2847 C

Dextrose 5% HOS, BED 180 and 360 mg Manufacturer-recommended solution 2846, 2847 C

Ringer’s injection HOS, BED Must not be mixed with calcium-containing solutions 2846, 2847 I

Ringer’s injection, lactated HOS, BED Must not be mixed with calcium-containing solutions 2846, 2847 I

Sodium chloride 0.45% HOS, BED 60 and 90 mg Stated to be stable for 24 hours at room temperature 2846, 2847 C

Sodium chloride 0.45% HOS, BED 180 and 360 mg Manufacturer-recommended solution 2846, 2847 C

Sodium chloride 0.9% HOS, BED 60 and 90 mg Stated to be stable for 24 hours at room temperature 2846, 2847 C

Sodium chloride 0.9% HOS, BED 180 and 360 mg Manufacturer-recommended solution 2846, 2847 C

© Copyright, March 2014. American Society of Health-System 
Pharmacists, Inc.
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Pancuronium Bromide
AHFS 12:20.20

Products
Pancuronium bromide is available in 2- and 5-mL vials 
containing 2 mg/mL of drug.2871  It is also available in 10-mL vials 
at a concentration of 1 mg/mL.2871 2872  Each mL (Hospira) also 
contains sodium acetate anhydrous 1.2 mg, benzyl alcohol 1%, 
and sodium chloride to adjust for isotonicity.2872  Each mL (Teva) 
also contains sodium acetate anhydrous 2 mg, benzyl alcohol 
1%, sodium chloride 4 mg for isotonicity, and water for injec-
tion.2871  Acetic acid and/or sodium hydroxide is added to adjust 
the pH.2871 2872 

pH
The solution has been adjusted to pH 3.8 to 4.2 by the manu-
facturer.2871 2872 

Osmolality
The osmolality of pancuronium bromide (Organon) 1 mg/mL 
was determined to be 277 mOsm/kg by freezing-point depres-
sion and 273 mOsm/kg by vapor pressure.1071 

The osmolality of pancuronium bromide 2 mg/mL was deter-
mined to be 338 mOsm/kg.1233 

Administration
Pancuronium bromide is administered intravenously.2871 2872 

Stability
Pancuronium bromide should be stored under refrigeration at 
2 to 8°C.2871 2872  However, the manufacturer indicates that the 
drug is stable for 6 months at room temperature.853 1181 1433 2871 2872 

Sorption
The manufacturer indicates that pancuronium bromide in 
compatible infusion solutions does not undergo sorption to 
glass or plastic containers during short-term storage over 48 
hours.2871 2872  However, the drug may exhibit sorption to plastic 
containers with prolonged contact.4 

DOI: 10.37573/9781585286850.300

Compatibility Information
Solution Compatibility

Pancuronium bromide

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium chloride 0.45% No loss in 48 hr 1(10/06) C

Dextrose 5% in sodium chloride 0.9% No loss in 48 hr 1(10/06) C

Dextrose 5% No loss in 48 hr 2871, 2872 C

Ringer’s injection, lactated No loss in 48 hr 2871, 2872 C

Sodium chloride 0.9% No loss in 48 hr 2871, 2872 C

Additive Compatibility

Pancuronium bromide

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Ciprofloxacin BAY 1.6 g OR 200 mg D5W Visually compatible with no loss of ciproflox-
acin in 24 hr at 22°C under fluorescent light. 
Pancuronium not tested

2413 C

Verapamil HCl KN 80 mg OR 8 mg D5W, NS Physically compatible for 24 hr 764 C
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Drugs in Syringe Compatibility

Pancuronium bromide

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Caffeine citrate 20 mg/1 mL GNS 1 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Heparin sodium 2500 units/1 mL 4 mg/2 mL Physically compatible for at least 5 min 1053 C

Pantoprazole sodium a 4 mg/1 mL 2 mg/1 mL Orange precipitate 2574 I

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Pancuronium bromide

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Aminophylline AB 1 mg/mLa ES 0.05 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Cefazolin sodium LY 10 mg/mLa ES 0.05 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Cefuroxime sodium GL 7.5 mg/mLa ES 0.05 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Dexmedetomidine HCl HOS 4 mcg/mLb Stated to be compatible 3181 C

Diazepam ES 5 mg/mL ES 0.05 mg/mLa Cloudy solution forms immediately 1337 I

Dobutamine HCl LI 1 mg/mLa ES 0.05 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Dopamine HCl SO 1.6 mg/mLa ES 0.05 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Epinephrine HCl AB 4 mcg/mLa ES 0.05 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Esmolol HCl DCC 10 mg/mLa ES 0.05 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Etomidate AB 2 mg/mL GNS 2 mg/mL Visually compatible for 7 days at 25°C 1801 C

Fenoldopam mesylate AB 80 mcg/mLb BA 0.1 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate ES 10 mcg/mLa ES 0.05 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Fluconazole RR 2 mg/mL GNS 0.5 mg/mLb Visually compatible for 24 hr at 28°C under  
fluorescent light

1760 C

Gentamicin sulfate ES 2 mg/mLa ES 0.05 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Heparin sodium SO 40 units/mLa ES 0.05 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Hetastarch in lactated elec-
trolyte

AB 6% ES 0.1 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydrocortisone sodium 
succinate

AB 1 mg/mLa ES 0.05 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Isoproterenol HCl ES 4 mcg/mL ES 0.05 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Levofloxacin OMN 5 mg/mLa ES 1 mg/mL Visually compatible for 4 hr at 24°C 2233 C

Lorazepam WY 0.5 mg/mLa ES 0.05 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Midazolam HCl RC 0.05 mg/mLa ES 0.05 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Milrinone lactate SW 0.4 mg/mLa GNS 1 mg/mL Visually compatible. Little loss of either drug in  
4 hr at 23°C

2214 C

Morphine sulfate WY 1 mg/mLa ES 0.05 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Nitroglycerin SO 0.4 mg/mLa ES 0.05 mg/mLa Physically compatible for 24 hr at 28°C 1337 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Oritavancin diphosphate TAR 0.8, 1.2, and 
2 mg/mLa 

SIC 0.1 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Propofol STU 2 mg/mL GNS 2 mg/mL Oil droplets form within 7 days at 25°C. No visible 
change in 24 hr

1801 ?

Propofol ZENd 10 mg/mL AST 1 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Ranitidine HCl GL 0.5 mg/mLa ES 0.05 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Sodium nitroprusside ES 0.2 mg/mLa ES 0.05 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Trimethoprim–sulfamethox-
azole

ES 0.64 mg/
mLa c 

ES 0.05 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Vancomycin HCl ES 5 mg/mLa ES 0.05 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

d Test performed using the formulation WITH edetate disodium.

Selected Revisions January 31, 2020. © Copyright, October 
1986. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Pantoprazole Sodium
AHFS 56:28.36

Products
Pantoprazole sodium is available as a lyophilized powder in 
single-dose vials containing pantoprazole 40 mg as the sodium 
salt with edetate disodium 1 mg and sodium hydroxide to adjust 
pH during manufacturing.2850 3358 

Pantoprazole sodium also is available as a lyophilized powder 
in single-dose vials containing pantoprazole 40 mg as the sodium 
salt with sodium hydroxide to adjust pH during manufacturing.3357 

Reconstitute a 40-mg vial with 10 mL of sodium chloride 
0.9% to a concentration of 4 mg/mL.2850 3357 3358 For intravenous 
infusion, 1 vial (40 mg) of the reconstituted drug solution may 
be diluted with 100 mL or 2 vials (80 mg) may be diluted with 
80 mL of sodium chloride 0.9%, dextrose 5%, or Ringer’s injec-
tion, lactated to yield concentrations of about 0.4 or 0.8 mg/
mL, respectively.2850 3357 3358 

pH
The pH of the reconstituted solution ranges from 9 to 10.5 2850 
3358 or from 9.5 to 11.5.3357 

Equivalency
Pantoprazole sodium 45.1 mg provides 40 mg of pantopra-
zole.2850 3357 3358 

Trade Name(s)
Protonix I.V.

Administration
Pantoprazole sodium injection reconstituted as directed to 
a concentration of 4 mg/mL may be administered by intrave-
nous infusion over a period of at least 2 minutes.2850 3357 3358 The 
reconstituted solution also may be diluted in a compatible infu-
sion solution to a concentration of about 0.4 or 0.8 mg/mL and 
administered by intravenous infusion over about 15 minutes.2850 
3357 3358 Manufacturers state that pantoprazole sodium injection 
is only for intravenous infusion and that other parenteral routes 
of administration are not recommended.2850 3357 3358 

The drug also has been administered as an intravenous bolus, 
followed by continuous intravenous infusion administered at a 
rate of 8 mg/hr.3359 3360 

Pantoprazole sodium injection should be administered intra-
venously through a dedicated intravenous line or Y-site.2850 3357 
3358 The intravenous line used to administer the drug should be 
flushed with dextrose 5%, sodium chloride 0.9%, or Ringer’s 
injection, lactated prior to and following pantoprazole sodium 
administration.2850 3357 3358 

Administration of pantoprazole sodium formulations 
containing edetate disodium has been associated with throm-
bophlebitis.2850 3358 

Caution should be used when formulations of pantoprazole 
sodium injection containing edetate disodium are co-adminis-
tered intravenously with other drugs containing EDTA.2850 3358 
(See Stability.)

Stability
Intact vials of pantoprazole sodium should be stored at 
controlled room temperature and should be protected from 
light during storage.2850 3357 3358 

After reconstitution as directed, pantoprazole sodium injec-
tion may be stored for up to 6 hours at room temperature 
before dilution or 24 hours at room temperature if administered 
without dilution.2850 3357 3358 Manufacturers note that the recon-
stituted2850 3357 3358 and diluted solutions3357 should not be frozen.

After dilution in a compatible infusion solution, the drug 
must be used within 24 hours from the time of initial reconsti-
tution when stored at room temperature.2850 3357 3358 

Reconstituted and diluted solutions of pantoprazole sodium 
should be visually inspected for particulate matter and discolor-
ation prior to and during administration.2850 3357 3358 Protection 
from light exposure is not required for reconstituted or diluted 
solutions.2850 3357 3358 

Some formulations of pantoprazole sodium injection contain 
edetate disodium, the salt form of EDTA.2850 3358 Edetate diso-
dium may chelate metal ions (e.g., zinc), and therefore some 
formulations of pantoprazole sodium injection may not be 
compatible with products containing zinc.2850 3358 Caution should 
be used when formulations of the drug containing edetate 
disodium are co-administered intravenously with other drugs 
containing EDTA.2850 3358 

Pantoprazole sodium admixtures prepared for infusion did 
not undergo discoloration over 24 hours at room temperature 
when exposed to light;2507 however, solutions have been noted 
to develop a slight yellow shade that is more apparent in more 
highly concentrated solutions over periods of up to 28 days.2851 
This color change did not appear to be associated with decom-
position of the drug.2851 

pH Effects
The stability of pantoprazole in solution is pH dependent; the 
rate of degradation of the drug increases with decreasing pH.2850 
3357 3358 

Syringes
Reconstituted pantoprazole sodium (Wyeth) 4 mg/mL in 
sodium chloride 0.9% in polypropylene syringes (Terumo) has 
been found to be physically and chemically stable for at least 96 
hours at room temperature of 24°C when exposed to light and 
when refrigerated at 4°C.2656 

DOI: 10.37573/9781585286850.301
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Compatibility Information
Solution Compatibility

Pantoprazole sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% WYb , AURb 400 or 800 mg Use within 24 hr after reconstitution when stored at room temperature 2850, 
3358 

C

Dextrose 5% WWa 400 or 800 mg Use within 24 hr after reconstitution when stored at room temperature 3357 C

Dextrose 5% BA PHa 400 mg Physically compatible. 10% loss occurs in 4 days at 22°C in light 2696 C

Dextrose 5% BA ALTb 160 mg 10% loss in 24 hr at 23°C. 5% loss in 14 days and 11% in 21 days at 4°C 2798 C

Dextrose 5% BA ALTb 800 mg 9% loss in 4 days at 23°C. Little loss in 21 days at 4°C 2798 C

Dextrose 5% d SZa 400 mg 5% loss in 2 days at room temperature with exposure to light; 4% loss in 
14 days under refrigeration protected from light

2851 C

Dextrose 5% d SZa 800 mg 7% loss in 3 days at room temperature with exposure to light; 8% loss in 
28 days under refrigeration protected from light

2851 C

Ringer’s injection, 
lactated

WYb , AURb 400 or 800 mg Use within 24 hr after reconstitution when stored at room temperature 2850, 
3358 

C

Ringer’s injection, 
lactated

WWa 400 or 800 mg Use within 24 hr after reconstitution when stored at room temperature 3357 C

Sodium chloride 0.9% AB WYb 4 g Physically and chemically stable for 96 hr at 24°C in light and 4°C 2656 C

Sodium chloride 0.9% BA PHa 400 mg Physically compatible. Less than 10% loss occurs in 10 days at 22°C in 
light

2696, 
3082 

C

Sodium chloride 0.9% HOS ALTb 160 mg 6% loss in 48 hr and 11% in 4 days at 23°C. 5% loss in 21 days at 4°C 2798 C

Sodium chloride 0.9% HOS ALTb 800 mg 4% loss in 7 days and 11% in 9 days at 23°C. Little loss in 21 days at 4°C 2798 C

Sodium chloride 0.9% d SZa 400 mg 5% loss in 3 days at room temperature with exposure to light; 4% loss in 
28 days under refrigeration protected from light

2851 C

Sodium chloride 0.9% d SZa 800 mg 5% loss in 3 days at room temperature with exposure to light; 5% loss in 
28 days under refrigeration protected from light

2851 C

Sodium chloride 0.9% WYb , AURb 400 or 800 mg Use within 24 hr after reconstitution when stored at room temperature 2850, 
3358 

C

Sodium chloride 0.9% WWa 400 or 800 mg Use within 24 hr after reconstitution when stored at room temperature 3357 C

TPN #275c ALTb 13.3 mg Yellow color and losses of 12% in 3 hr at room temperature in dark 2789 I

a Test performed using the formulation WITHOUT edetate disodium.

b Test performed using the formulation WITH edetate disodium.

c Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

d Tested in PVC containers.

Drugs in Syringe Compatibility

Pantoprazole sodium

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Acetazolamide sodium 100 mg/1 mL a 4 mg/1 mL Clear solution 2574 C

Acyclovir sodium 50 mg/1 mL a 4 mg/1 mL Precipitates within 4 hr 2574 I

Alprostadil 0.5 mg/1 mL a 4 mg/1 mL Clear solution 2574 C

Amikacin sulfate 250 mg/1 mL a 4 mg/1 mL Precipitates 2574 I
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Aminophylline 50 mg/1 mL a 4 mg/1 mL Clear solution 2574 C

Amiodarone HCl 50 mg/1 mL a 4 mg/1 mL Precipitates 2574 I

Amphotericin B 5 mg/1 mL a 4 mg/1 mL Opacity within 1 hr 2574 I

Ampicillin sodium 250 mg/1 mL a 4 mg/1 mL Clear solution 2574 C

Atropine sulfate 0.4 mg/1 mL a 4 mg/1 mL Incompatible after 4 hr 2574 I

Caffeine citrate 10 mg/1 mL a 4 mg/1 mL Precipitates 2574 I

Calcium chloride 100 mg/1 mL a 4 mg/1 mL Precipitates 2574 I

Calcium gluconate 100 mg/1 mL a 4 mg/1 mL Precipitates 2574 I

Cefazolin sodium 100 mg/1 mL a 4 mg/1 mL Precipitates immediately 2574 I

Cefotaxime sodium 100 mg/1 mL a 4 mg/1 mL Precipitates immediately 2574 I

Cefoxitin sodium 100 mg/1 mL a 4 mg/1 mL Precipitates immediately 2574 I

Ceftazidime 100 mg/1 mL a 4 mg/1 mL Precipitates immediately 2574 I

Cefuroxime sodium 100 mg/1 mL a 4 mg/1 mL Precipitates immediately 2574 I

Chlorpromazine HCl 25 mg/1 mL a 4 mg/1 mL Precipitates immediately 2574 I

Ciprofloxacin 2 mg/1 mL a 4 mg/1 mL Precipitates immediately 2574 I

Clindamycin phosphate 150 mg/1 mL a 4 mg/1 mL Precipitates within 1 hr 2574 I

Cloxacillin sodium 100 mg/1 mL a 4 mg/1 mL Precipitates immediately 2574 I

Cyclosporine 50 mg/1 mL a 4 mg/1 mL Precipitates 2574 I

Dexamethasone sodium phos-
phate

10 mg/1 mL a 4 mg/1 mL Precipitates immediately 2574 I

Diazepam 5 mg/1 mL a 4 mg/1 mL Red precipitate forms immediately 2574 I

Digoxin 0.05 mg/1 mL a 4 mg/1 mL Precipitates within 4 hr 2574 I

Dimenhydrinate 50 mg/1 mL a 4 mg/1 mL White precipitate 2574 I

Diphenhydramine HCl 50 mg/1 mL a 4 mg/1 mL Precipitates immediately 2574 I

Dobutamine HCl 12.5 mg/1 mL a 4 mg/1 mL White precipitate forms within 1 hr 2574 I

Dopamine HCl 40 mg/1 mL a 4 mg/1 mL Whitish precipitate forms within 1 hr 2574 I

Enalaprilat 1.25 mg/1 mL a 4 mg/1 mL Precipitate forms within 1 hr 2574 I

Epinephrine HCl 1 mg/1 mL a 4 mg/1 mL Precipitates 2574 I

Estrogens, conjugated 5 mg/1 mL a 4 mg/1 mL Possible precipitate within 1 hr 2574 I

Fentanyl citrate 50 mcg/1 mL a 4 mg/1 mL Possible precipitate within 15 min 2574 I

Fluconazole 2 mg/1 mL a 4 mg/1 mL Possible precipitate within 4 hr 2574 I

Furosemide 10 mg/1 mL a 4 mg/1 mL Possible precipitate within 15 min 2574 I

Gentamicin sulfate 40 mg/1 mL a 4 mg/1 mL Whitish precipitate 2574 I

Heparin sodium 25,000 units/1 mL a 4 mg/1 mL Precipitates within 1 hr 2574 I

Hydralazine HCl 20 mg/1 mL a 4 mg/1 mL Precipitates within 4 hr 2574 I

Hydrocortisone sodium  
succinate

125 mg/1 mL a 4 mg/1 mL Possible precipitate within 15 min 2574 I

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Hydromorphone HCl 10 mg/1 mL a 4 mg/1 mL Whitish precipitate forms within 4 hr 2574 I

Indomethacin sodium trihy-
drate

0.5 mg/1 mL a 4 mg/1 mL Precipitates within 1 hr 2574 I

Insulin, regular 100 units/1 mL a 4 mg/1 mL Precipitates within 1 hr 2574 I

Isoproterenol HCl 0.2 mg/1 mL a 4 mg/1 mL Whitish precipitate 2574 I

Labetalol HCl 5 mg/1 mL a 4 mg/1 mL Whitish precipitate 2574 I

Lidocaine HCl 200 mg/1 mL a 4 mg/1 mL Precipitates within 4 hr 2574 I

Lorazepam 4 mg/1 mL a 4 mg/1 mL Precipitates 2574 I

Magnesium sulfate 500 mg/1 mL a 4 mg/1 mL Whitish precipitate 2574 I

Meperidine HCl 100 mg/1 mL a 4 mg/1 mL Yellowish precipitate within 15 min 2574 I

Meropenem 50 mg/1 mL a 4 mg/1 mL Precipitates within 15 min 2574 I

Methylprednisolone sodium 
succinate

62.5 mg/1 mL a 4 mg/1 mL Precipitates within 15 min 2574 I

Metoclopramide HCl 5 mg/1 mL a 4 mg/1 mL Precipitates within 15 min 2574 I

Midazolam HCl 5 mg/1 mL a 4 mg/1 mL Precipitates immediately 2574 I

Morphine sulfate 50 mg/1 mL a 4 mg/1 mL Yellowish precipitate 2574 I

Naloxone HCl 0.4 mg/1 mL a 4 mg/1 mL Precipitates within 4 hr 2574 I

Nitroglycerin 5 mg/1 mL a 4 mg/1 mL Precipitates 2574 I

Norepinephrine bitartrate 1 mg/1 mL a 4 mg/1 mL Precipitates within 15 min 2574 I

Octreotide acetate 0.5 mcg/1 mL a 4 mg/1 mL Precipitates 2574 I

Oxytocin 10 units/1 mL a 4 mg/1 mL Orange precipitate 2574 I

Pancuronium bromide 2 mg/1 mL a 4 mg/1 mL Orange precipitate 2574 I

Penicillin G sodium 500,000 units/1 mL a 4 mg/1 mL Clear solution 2574 C

Phenobarbital sodium 120 mg/1 mL a 4 mg/1 mL Precipitates within 4 hr 2574 I

Phenytoin sodium 50 mg/1 mL a 4 mg/1 mL Precipitates within 1 hr 2574 I

Piperacillin sodium–tazobactam 
sodium

a 200 mg/1 mLb a 4 mg/1 mL Precipitates within 1 hr 2574 I

Potassium chloride 2 mEq/1 mL a 4 mg/1 mL Clear solution 2574 C

Potassium phosphates 4 mmol/1 mL a 4 mg/1 mL Precipitates 2574 I

Procainamide HCl 100 mg/1 mL a 4 mg/1 mL Clear solution 2574 C

Prochlorperazine edisylate 5 mg/1 mL a 4 mg/1 mL Yellowish precipitate forms 2574 I

Propofol 10 mg/1 mL a 4 mg/1 mL No change seen 2574 ?

Propranolol HCl 1 mg/1 mL a 4 mg/1 mL Precipitates 2574 I

Ranitidine HCl 25 mg/1 mL a 4 mg/1 mL Possible precipitate within 4 hr 2574 I

Salbutamold 1 mg/1 mL a 4 mg/1 mL Precipitates immediately 2574 I

Sodium bicarbonate 1 mEq/1 mL a 4 mg/1 mL Precipitates after 1 hr 2574 I

Sodium nitroprusside 10 mg/1 mL a 4 mg/1 mL Precipitates within 15 min 2574 I

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Tobramycin sulfate 40 mg/1 mL a 4 mg/1 mL Precipitates immediately 2574 I

Trimethoprim–sulfamethox-
azole

16 mg/1 mLc a 4 mg/1 mL Possible precipitate within 1 hr 2574 I

Vancomycin HCl 50 mg/1 mL a 4 mg/1 mL Clear solution 2574 C

Vecuronium bromide 1 mg/1 mL a 4 mg/1 mL Precipitates 2574 I

Verapamil HCl 2.5 mg/1 mL a 4 mg/1 mL Whitish precipitate 2574 I

Zidovudine 10 mg/1 mL a 4 mg/1 mL Clear solution 2574 C

a Test performed using the formulation WITHOUT edetate disodium.

b Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

c Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

d Salt not specified.

Y-Site Injection Compatibility (1:1 Mixture)

Pantoprazole sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ampicillin sodium NVP 10 to 40 mg/mLa ALTc 0.16 to 0.8 mg/mLb Visually compatible for 12 hr at 23°C 2603 C

Anidulafungin VIC 0.5 mg/mLa WAYc 0.4 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Blinatumomab AMG 0.125 mcg/mLb ARRf 0.8 mg/mLb Visually compatible for 12 hr at room 
temperature

3405, 3417 C

Blinatumomab AMG 0.375 mcg/mLb ARRf 0.8 mg/mLb Particles, flakes, thin needles, or haze 
transiently appears when pantopra-
zole is added to blinatumomab; not 
observed when order of mixing was 
reversed

3405, 3417 ?

Cangrelor tetrasodium TMC 1 mg/mLb 0.4 mg/mLb Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.7 mg/mLb WYd 0.4 mg/mLb Physically compatible for 4 hr at room 
temperature

2758 C

Caspofungin acetate ME 0.5 mg/mLb WYd 0.4 mg/mLb White particles reported 2766 I

Cefazolin sodium NOP 20 to 40 mg/mLa ALTc 0.16 to 0.8 mg/mLb Visually compatible for 12 hr at 23°C 2603 C

Ceftaroline fosamil FOR 2.22 mg/mLa b e WYd 0.4 mg/mLa b e Physically compatible for 4 hr at 23°C 2826 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLg h PFd 0.4 mg/mLg Physically compatible for 2 hr 3247, 3262 C

Ceftriaxone sodium RC 20 to 40 mg/mLa ALTc 0.16 to 0.8 mg/mLb Visually compatible for 12 hr at 23°C 2603 C

Cisatracurium besylate AB 1 mg/mLb PF 0.8 mg/mLb f Increase in measured turbidity 3157 I

Cloxacillin sodium SMX 100 mg/mL SZf 4 mg/mL Physically compatible for up to 4 hr at 
room temperature

3245 C

Defibrotide sodium JAZ 8 mg/mLb TAK 1.6 mg/mLb Visually compatible for 4 hr at room 
temperature

3149 C

Dimenhydrinate AST 0.5 to 1 mg/mLa ALTc 0.16 to 0.8 mg/mLb Visually compatible for 12 hr at 23°C 2603 C

Dobutamine HCl LI 1 to 4 mg/mLa ALTc 0.16 to 0.8 mg/mLb Cloudiness forms over time 2603 I

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Dopamine HCl DU 0.8 to 3.2 mg/mLa ALTc 0.16 to 0.8 mg/mLb Visually compatible for 12 hr at 23°C 2603 C

Doripenem JJ 5 mg/mLa b WYd 0.4 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Epinephrine HCl AB 16 to 32 mcg/mLa ALTc 0.16 to 0.8 mg/mLb Visually compatible for 12 hr at 23°C 2603 C

Eravacycline dihydro-
chloride

TET 0.6 mg/mLb PF 0.4 mg/mLb Physically compatible for 2 hr at room 
temperature

3532 C

Esmolol HCl BA 10 to 20 mg/mLa ALTc 0.16 to 0.8 mg/mLb Discoloration and reddish-brown 
precipitate form

2603 I

Furosemide SX 1 to 2 mg/mLa ALTc 0.16 to 0.8 mg/mLb Visually compatible for 12 hr at 23°C 2603 C

Insulin, regular LI 5 to 50 units/mLa ALTc 0.16 to 0.8 mg/mLb Visually compatible for 12 hr at 23°C 2603 C

Isavuconazonium 
sulfate

ASP 1.5 mg/mLg NVPd 0.4 mg/mLg Measured turbidity increases within 
1 hr

3247, 3263 I

Letermovir ME a f a Physically compatible 3398 C

Mannitol 25% c 4 mg/mL Precipitates 2574 I

Meropenem 50 mg/mL SZc 4 mg/mLb Physically compatible for 4 hr at room 
temperature

3538, 3547 C

Meropenem–vabor-
bactam

TMC 8 mg/mLb i WYd 0.4 mg/mLb Physically compatible for 3 hr at 20 to 
25°C

3380 C

Midazolam HCl SX 1 to 2 mg/mLa ALTc 0.16 to 0.8 mg/mLb Discoloration and reddish-brown 
precipitate form

2603 I

Midazolam HCl RC 0.1 mg/mL ALTc 8 mg/mL Yellow color forms immediately 2727 I

Midazolam HCl WYd , 
AURd 

Stated to be incompatible 2850, 3358 I

Midazolam HCl WWc Stated to be incompatible 3357 I

Morphine sulfate AB 1 to 10 mg/mLa ALTc 0.16 to 0.8 mg/mLb Visually compatible for 12 hr at 23°C 2603 C

Multivitamins SX c 4 mg/mL Precipitates within 1 hr 2574 I

Nitroglycerin SX 0.1 to 0.4 mg/mLa ALTc 0.16 to 0.8 mg/mLb Visually compatible for 12 hr at 23°C 2603 C

Norepinephrine bitar-
trate

SX 6 to 8 mcg/mLa ALTc 0.16 to 0.8 mg/mLb Visually compatible for 12 hr at 23°C 2603 C

Norepinephrine bitar-
trate

SX 64 mcg/mLa ALTc 0.16 mg/mLb Visually compatible for 12 hr at 23°C 2603 C

Norepinephrine bitar-
trate

SX 64 mcg/mLa ALTc 0.4 to 0.8 mg/mLb Turns cloudy upon mixing 2603 I

Octreotide acetate NVA 5 to 10 mcg/mLa ALTc 0.16 to 0.4 mg/mLb Yellow discoloration forms 2603 I

Octreotide acetate NVA 7.5 to 10 mcg/mLa ALTc 0.8 mg/mLb Yellow discoloration forms 2603 I

Octreotide acetate NVA 5 mcg/mLa ALTc 0.8 mg/mLb Visually compatible for 12 hr at 23°C 2603 C

Plazomicin sulfate ACH 24 mg/mLg WGCj 0.4 mg/mLf g Physically compatible for 1 hr at 20 to 
25°C

3432 C

Potassium chloride AST 20 to 210 mEq/La ALTc 0.16 to 0.8 mg/mLb Visually compatible for 12 hr at 23°C 2603 C

Tedizolid phosphate CUB 0.8 mg/mLb NVPd 0.4 mg/mLb Physically compatible for 2 hr 3244, 3247 C

Telavancin HCl ASP 7.5 mg/mLa b e WYd 0.4 mg/mLa b e Physically compatible for 2 hr 2830 C

Vancomycin HCl ME 40 mg/mL ALTc 8 mg/mL Color change after 10 hr 2727 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vasopressin FER 0.4 to 1 unit/mLa ALTc 0.16 to 0.8 mg/mLb Visually compatible for 12 hr at 23°C 2603 C

a Tested in dextrose 5%

b Tested in sodium chloride 0.9%.

c Test performed using the formulation WITHOUT edetate disodium.

d Test performed using the formulation WITH edetate disodium.

e Tested in Ringer’s injection, lactated.

f Presence or absence of edetate disodium not specified.

g Tested in both dextrose 5% and sodium chloride 0.9%.

h Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

i Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

j Salt not specified.

Selected Revisions July 1, 2020. © Copyright, October 2006. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Papaverine Hydrochloride
AHFS 24:12.92

Products
Papaverine hydrochloride is available in 2-mL single-dose 
ampuls and vials and 10-mL multiple-dose vials. Each mL of solu-
tion contains 30 mg of papaverine as the hydrochloride.1(2/06) 4 
The multiple-dose vials also contain edetate disodium 0.005%, 
chlorobutanol 0.5%, and sodium hydroxide to adjust the 
pH.1(2/06) The single-dose containers are preservative free.4 

pH
Not below 3.17 

Administration
Papaverine hydrochloride may be administered by intra-
muscular or slow intravenous injection over one to two 
minutes.1(2/06) 4 

Stability
Papaverine hydrochloride injection should be stored at 
controlled room temperature and protected from light, 
temperatures of 40°C or higher, and from freezing.1(2/06) 4 It 
should not be refrigerated because of a reduction in solubility 
with possible precipitation.593 The solutions should be clear 
and colorless to pale yellow.1(2/06) The yellow discoloration 
of papaverine hydrochloride injection does not appear to be 
related to drug decomposition. Analysis of a yellow injection 
found nearly 100% of the drug. Furthermore, yellow discolor-
ation is not produced by intentional degradation from boiling 
with acid or base.1996 

DOI: 10.37573/9781585286850.302

Compatibility Information
Solution Compatibility

Papaverine HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in half-strength Ringer’s injection AB 96 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection AB 96 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.45% AB 96 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.9% AB 96 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.225% AB 96 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.45% AB 96 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% AB 96 mg Physically compatible 3 C

Dextrose 10% in sodium chloride 0.9% AB 96 mg Physically compatible 3 C

Dextrose 2.5% AB 96 mg Physically compatible 3 C

Dextrose 5% AB 96 mg Physically compatible 3 C

Dextrose 10% AB 96 mg Physically compatible 3 C

Ionosol B in dextrose 5% AB 96 mg Physically compatible 3 C

Ionosol MB in dextrose 5% AB 96 mg Physically compatible 3 C

Ringer’s injection AB 96 mg Physically compatible 3 C

Ringer’s injection, lactated Precipitation occurs 4 I

Sodium chloride 0.45% AB 96 mg Physically compatible 3 C

Sodium chloride 0.9% AB 96 mg Physically compatible 3 C

Sodium lactate 1⁄6 M AB 96 mg Physically compatible 3 C
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Additive Compatibility

Papaverine HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Theophylline 2 g 160 mg D5W Visually compatible with 
little or no loss of either 
drug in 48 hr

1909 C

Drugs in Syringe Compatibility

Papaverine HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Iohexol WI 64.7%, 5 mL LI 30 mg/1 mL Physically compatible for at least 2 hr 1438 C

Iopamidol SQ 61%, 5 mL LI 30 mg/1 mL Physically compatible for at least 2 hr 1438 C

Iothalamate meglumine MA 60%, 5 mL LI 30 mg/1 mL Physically compatible for at least 2 hr 1438 C

Ioxaglate meglumine–
ioxaglate sodium

MA 5 mL ME 32 mg/1 mL Precipitate forms immediately and 
persists for at least 2 hr

1438 I

Ioxaglate meglumine–
ioxaglate sodium

MA 3 and 5 mL LI 30 mg/1 mL White amorphous precipitate forms 
immediately and persists for 24 hr. If 
shaken, it dissolves in 20 to 30 min

1437 I

Ioxaglate meglumine–
ioxaglate sodium

MA 5 mL LI 30 mg/2 to 6 mLa Precipitate forms 1437 I

Ioxaglate meglumine–
ioxaglate sodium

MA 5 mL LI 30 mg/11 and 
16 mLa 

Precipitate forms and then redissolves 1437 ?

Ioxaglate meglumine–
ioxaglate sodium

MA 5 mL LI 30 mg/21 mLa Physically compatible 1437 C

Ioxaglate meglumine–
ioxaglate sodium

MA 15 and 30 mL LI 30 mg/11 mLa Physically compatible 1437 C

Ioxaglate meglumine–
ioxaglate sodium

MA 5 mL LI 60 mg/12 and 
17 mLa 

Precipitate forms 1437 I

Ioxaglate meglumine–
ioxaglate sodium

MA 5 mL LI 60 mg/22 mLa Precipitate forms 1437 I

Phentolamine mesylate BV, CI 0.5 mg/mLb LI 30 mg/mL Physically compatible. Little papaverine 
loss at 5 and 25°C. 1 to 3% phentolamine 
loss at 5°C and 4 to 5% at 25°C in 30 days

1161 C

a Diluted in sodium chloride 0.9%.

b Reconstituted with the papaverine hydrochloride injection.

Selected Revisions February 21, 2018. © Copyright, October 
1982. American Society of Health-System Pharmacists, Inc.
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Pemetrexed Disodium
AHFS 10:00

Products
Pemetrexed disodium is available in single-dose vials containing 
100 or 500 mg of pemetrexed as the disodium salt.3396 Vials also 
contain mannitol 106 or 500 mg, respectively.3396 Hydrochloric 
acid and/or sodium hydroxide may have been added to adjust 
pH.3396 

Each 100- or 500-mg vial of pemetrexed should be reconsti-
tuted with 4.2 or 20 mL, respectively, of sodium chloride 0.9% 
(without preservatives) and swirled gently until the powder is 
completely dissolved to yield a 25-mg/mL solution.3396 Calcium- 
containing solutions should not be used for reconstitution.3396 
The reconstituted solution should be visually inspected for 
particulate matter and discoloration prior to dilution; if partic-
ulate matter is present, the vial should be discarded.3396 The 
appropriate dose of the reconstituted solution must be diluted 
with additional sodium chloride 0.9% (without preservatives) to 
achieve a total volume of 100 mL.3396 

Equivalency
Pemetrexed disodium 139.8 mg as the heptahydrate is equiva-
lent to 100 mg of pemetrexed.3396 Pemetrexed disodium 699 mg 
as the heptahydrate is equivalent to 500 mg of pemetrexed.3396 

Trade Name(s)
Alimta

Administration
Pemetrexed disodium diluted for infusion should be adminis-
tered by intravenous infusion over 10 minutes.3396 

As with other toxic drugs, caution should be exercised in the 
handling and preparation of pemetrexed and applicable special 
handling and disposal procedures should be followed.3396 

Stability
Pemetrexed disodium is a white to light-yellow or green-yellow 
powder that forms a clear, colorless to yellow or green-yellow 

solution upon reconstitution.3396 Intact vials of pemetrexed 
disodium should be stored at controlled room temperature.3396 
The reconstituted solution and the diluted solution for infusion 
may be stored for up to 24 hours after reconstitution at 2 to 
8°C.3396 Any unused portions should be discarded.3396 

Pemetrexed (Lilly) 9 mg/mL in sodium chloride 0.9% did 
not result in the loss of viability of Pseudomonas aeruginosa 
within 120 hours at room temperature of 22°C. A slight anti-
microbial effect against Staphylococcus aureus was reported 
after 120 hours at room temperature; this slight effect cannot 
be regarded as sufficient for patient protection from growth of 
this microorganism. Diluted solutions should be stored under 
refrigeration whenever possible, and the potential for microbio-
logical growth should be considered when assigning expiration 
periods.2740 

Pemetrexed (Lilly) 25 mg/mL reconstituted with sodium 
chloride 0.9% was reported to be stable for 48 hours at 23°C 
exposed to or protected from light and for 31 days at 4°C exhib-
iting little or no drug loss when packaged in polypropylene 
syringes (Becton Dickinson) with Red Cap tip seals (Burron).2676 

Freezing Solutions
Pemetrexed (Lilly) 2 to 20 mg/mL in dextrose 5% and also in 
sodium chloride 0.9% frozen at −20°C in polyvinyl chloride 
(PVC) bags developed substantial amounts of microparticu-
lates, up to 30,000/mL, at all time points in the study up to 
90 days. Especially concerning was the presence of hundreds 
of particles of 10 μm and larger, which may adversely impact 
patient safety. Although little loss of the drug occurred, the 
formation of such large quantities of microparticulates made 
the solutions unacceptable for use. The microparticulates that 
formed appeared to be related to the PVC containers because 
upon repeating the study in glass laboratory vessels, few micro-
particulates appeared.2693 
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Compatibility Information
Solution Compatibility

Pemetrexed disodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BAa LI 2, 10, 20 g Physically compatible for 48 hr at 23°C. At 4°C, microprecip-
itation occurs after 24 hr. No loss in 48 hr at 23°C and in 31 
days at 4°C

2689 C

Sodium chloride 0.9% LI May be stored for up to 24 hr after reconstitution at 2 to 8°C 3396 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% BAa LI 2, 10, 20 g Physically compatible for 48 hr at 23°C. At 4°C, microprecip-
itation occurs after 24 hr. No loss in 48 hr at 23°C and in 31 
days at 4°C

2689 C

Sodium chloride 0.9% MACa LI 5 g About 5% loss in 28 days at 2 to 8°C. No visible precipitation, 
but possible microprecipitation not evaluated

2733 ?

a Tested in PVC containers.

Y-Site Injection Compatibility (1:1 Mixture)

Pemetrexed disodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium APP 7 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Amifostine MDI 10 mg/mLb LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Amikacin sulfate APC 5 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Aminophylline AB 2.5 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Amphotericin B PHT 0.6 mg/mLa LI 20 mg/mLb Yellow precipitate forms immediately 2564 I

Ampicillin sodium APC 20 mg/mLb LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Ampicillin sodium–
sulbactam sodium

LE 20 mg/mLb c LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Aztreonam BMS 40 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Bumetanide BA 0.04 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Buprenorphine HCl RKB 0.04 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Butorphanol tartrate BMS 0.04 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Calcium gluconate APP 40 mg/mLa LI 20 mg/mLb White microparticulates form within 4 hr 2564 I

Carboplatin BMS 5 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Cefazolin sodium GVA 20 mg/mLa LI 20 mg/mLb Slight color darkening occurs over 4 hr 2564 I

Cefotaxime sodium APP 20 mg/mLa LI 20 mg/mLb Slight color darkening occurs over 4 hr 2564 I

Cefotetan disodium ASZ 20 mg/mLa LI 20 mg/mLb Color darkening and brownish discolor-
ation occur immediately

2564 I

Cefoxitin sodium APP 20 mg/mLa LI 20 mg/mLb Immediate brown discoloration 2564 I

Ceftazidime GW 40 mg/mLa LI 20 mg/mLb Color darkening and brownish discolor-
ation occur over 4 hr

2564 I

Ceftriaxone sodium RC 20 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Cefuroxime sodium GSK 30 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Chlorpromazine HCl ES 2 mg/mLa LI 20 mg/mLb Cloudy precipitate forms immediately 2564 I

Ciprofloxacin BAY 2 mg/mLa LI 20 mg/mLb Slight color darkening occurs over 4 hr 2564 I

Cisplatin BMS 0.5 mg/mLb LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Clindamycin phosphate PHU 10 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Cyclophosphamide MJ 10 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Cytarabine PHU 50 mg/mL LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Dexamethasone sodium 
phosphate

AMR 1 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Dexrazoxane HCl PHU 5 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Diphenhydramine HCl ES 2 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Dobutamine HCl AB 4 mg/mLa LI 20 mg/mLb White cloudy precipitate with microparticu-
lates forms immediately

2564 I

Docetaxel AVE 0.8 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Dopamine HCl AB 3.2 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Doxorubicin HCl BED 1 mg/mLa LI 20 mg/mLb Dark-red discoloration forms immediately 2564 I

Doxycycline hyclate APP 1 mg/mLa LI 20 mg/mLb Cloudy precipitate forms immediately 2564 I

Droperidol AB 2.5 mg/mL LI 20 mg/mLb Gross white precipitate forms immediately 2564 I

Enalaprilat BED 0.1 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Famotidine ESL 2 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Fluconazole PF 2 mg/mL LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Fluorouracil APP 16 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Ganciclovir sodium RC 20 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Gemcitabine HCl LI 10 mg/mLa LI 20 mg/mLb Cloudy precipitate forms immediately 2564 I

Gentamicin sulfate AB 5 mg/mLa LI 20 mg/mLb Gross white precipitate forms immediately 2564 I

Granisetron HCl RC 0.05 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Haloperidol lactate APP 0.2 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Heparin sodium AB 100 units/mL LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Hydromorphone HCl ES 0.5 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Hydroxyzine HCl APP 2 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Ifosfamide MJ 20 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Irinotecan HCl PHU 1 mg/mLa LI 20 mg/mLb Color darkening occurs over 4 hr 2564 I

Leucovorin calcium SIC 2 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Lorazepam ES 0.5 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Mannitol BA 15% LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Meperidine HCl AB 10 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Mesna APP 10 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Methylprednisolone 
sodium succinate

PHU 5 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Metoclopramide HCl RB 5 mg/mL LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Metronidazole BA 5 mg/mL LI 20 mg/mLb Color darkening and brownish discolor-
ation occur immediately

2564 I

Mitoxantrone HCl IMM 0.5 mg/mLa LI 20 mg/mLb Dark-blue precipitate forms immediately 2564 I

Morphine sulfate ES 15 mg/mL LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Nalbuphine HCl EN 10 mg/mL LI 20 mg/mLb White precipitate forms immediately 2564 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ondansetron HCl GSK 1 mg/mLa LI 20 mg/mLb Trace haze and microparticulates form 
immediately. White cloudy precipitate 
forms in 4 hr

2564 I

Paclitaxel MJ 0.6 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Potassium chloride APP 0.1 mEq/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Prochlorperazine 
edisylate

SKB 0.5 mg/mLa LI 20 mg/mLb Cloudy precipitate forms immediately 2564 I

Promethazine HCl SIC 0.5 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Ranitidine HCl GSK 2 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Sodium bicarbonate AB 1 mEq/mL LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Tobramycin sulfate AB 5 mg/mLa LI 20 mg/mLb White precipitate forms immediately 2564 I

Topotecan HCl GSK 0.1 mg/mLa LI 20 mg/mLb Color darkening occurs immediately 2564 I

Trimethoprim–sulfame-
thoxazole

ES 0.8 mg/mLa d LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Vancomycin HCl AB 10 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Vinblastine sulfate APP 0.12 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Vincristine sulfate SIC 0.05 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

Zidovudine GSK 4 mg/mLa LI 20 mg/mLb Physically compatible for 4 hr at 23°C 2564 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

d Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

Selected Revisions December 12, 2018. © Copyright, October 
2006. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Penicillin G Potassium
AHFS 8:12.16.04

Benzylpenicillin Potassium

Products
Penicillin G potassium is available in vial sizes of 5 million 
and 20 million units.1(2/08) The commercial products contain 
sodium citrate and citric acid as buffers. Depending on the 
route of administration, reconstitute the vials with sterile 
water for injection, dextrose 5%, or sodium chloride 0.9%. 
The recommended reconstitution volumes may vary slightly 
among manufacturers; the amount of diluent recommended 
by the manufacturer should be used for reconstitution. To 
reconstitute the product, loosen the powder in the vials. 
While holding the vial horizontally, rotate it and add the 
diluent slowly, directing the stream against the wall of the 
vial. Shake the vial vigorously. When the required volume of 
solvent is greater than the capacity of the vial, a portion of 
the total volume of diluent may be added to the vial first to 
dissolve the drug. The resulting solution should then be with-
drawn and mixed with the remainder of the needed diluent in 
a larger container.1(2/08) 4 

Penicillin G potassium is also available as frozen premixed 
infusion solutions of 1, 2, and 3 million units in 50 mL of dextrose 
4, 2.3, and 0.7%, respectively. The products also contain sodium 
citrate buffer; hydrochloric acid and/or sodium hydroxide may 
have been used to adjust the pH during manufacture.1(2/08) 

Units
Each milligram of penicillin G potassium has 1440 to 1680 USP 
units. Each milligram of the powder for injection (which contains 
sodium citrate buffer) has 1355 to 1595 USP units.4 

pH
The reconstituted powder for injection has a pH of 6 to 8.5.1(2/08) 
The frozen premixed infusion solutions have a pH of 5.5 to 8.1(2/08) 4 

Osmolality
The frozen premixed penicillin G potassium infusion solutions 
are iso-osmotic with an osmolality of 300 mOsm/kg.1(2/08) 

The osmolality of penicillin G potassium (Pfizer) 250,000 
units/mL in sterile water for injection was determined to be 776 
mOsm/kg by freezing-point depression and 767 mOsm/kg by 
vapor pressure.1071 Another report cited the osmolality of this 
concentration as 749 mOsm/kg.50 

The osmolality of penicillin G potassium 50,000 units/mL 
was 402 mOsm/kg in dextrose 5% and 414 mOsm/kg in sodium 
chloride 0.9%. At 100,000 units/mL, the osmolality was 535 
mOsm/kg in dextrose 5% and 554 mOsm/kg in sodium chlo-
ride 0.9%.1375 

The osmolality of penicillin G potassium was calculated for 
the following dilutions:1054 

Osmolality (mOsm/kg)

Diluent 50 mL 100 mL

3 million units

Dextrose 5% 411 340

Sodium chloride 0.9% 437 367

5 million units

Dextrose 5% 501 394

Sodium chloride 0.9% 527 420

The following maximum penicillin G potassium concentra-
tions were recommended to achieve osmolalities suitable for 
peripheral infusion in fluid-restricted patients:1180 

Diluent
Maximum Concentration 
(units/mL)

Osmolality  
(mOsm/kg)

Dextrose 5%  81,568 566

Sodium chloride 0.9%  73,455 545

Sterile water for injection 147,205 513

Sodium and Potassium Content
Penicillin G potassium contains, in each million units, 1.7 mEq of 
potassium and 0.3 mEq of sodium.1(2/08) 

Administration
NOTE: Do not confuse other forms of penicillin G with penicillin 
G potassium.

Penicillin G potassium is administered by intramuscular 
injection or continuous or intermittent intravenous infusion. 
It may also be administered by intrathecal, intra-articular, 
and intrapleural injections and other local instillations. Vials 
containing 20 million units are intended for intravenous admin-
istration. For intramuscular injections, concentrations of up to 
100,000 units/mL will cause a minimum of discomfort. Higher 
concentrations may be used when needed.1(2/08) 4 

In high doses, intravenous administration should be performed 
slowly to avoid electrolyte imbalance from the potassium content. 
For daily doses of 10 million units or more, the drug may be diluted 
in 1 or 2 L of infusion solution and administered in a 24-hour period. 
By intermittent intravenous infusion, one-fourth or one-sixth of 
the daily dose may be given over 1 to 2 hours and repeated every 
6 to 4 hours, respectively. Divided doses are generally infused over 
15 to 30 minutes in children and neonates.4 

DOI: 10.37573/9781585286850.304
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Stability
The drug powder is stable at room temperature. After reconsti-
tution, the drug is stable for 7 days under refrigeration.1(2/08) 4 

However, penicillin G potassium 500,000 units/mL was 
stored at room temperature and 4°C. After 24 hours at room 
temperature, a new compound formed, which increased by 
72 hours. Storage at 4°C substantially reduced the rate of 
formation. Although the activity of penicillin G potassium was 
retained over the time period, its potential as an antigen may 
change due to formation of polymers or conjugation products 
that may cause allergic reactions. It was recommended that 
the drug be freshly prepared before use or refrigerated during 
storage.785 

Another study found increased formation of specific antip-
enicillin antibodies in patients administered aged penicillin solu-
tions, not only at room temperature, but also 4°C. The causative 
antigens were degradation or transformation products of peni-
cillin G. Freshly prepared solutions did not seem to be immuno-
genic.946 

pH Effects
The stability of penicillin G potassium 500,000 units/mL is 
greatest at pH 7.160 Penicillin G activity rapidly declines at pH 
5.5 and below and at pH values above 8.47 

Penicillin G potassium is both an acid- and alkali-labile drug. 
It should not be mixed with drugs that may result in a final pH 
outside of its stability range of pH 5.5 to 8.47 Unfortunately, the 
citrate buffer is of little value in the presence of strongly acidic 
or alkaline drugs.48 

The times to 10% decomposition of combinations of peni-
cillin G potassium buffered with multivitamin infusion concen-
trate in dextrose 5% and sodium chloride 0.9% have been calcu-
lated on the basis of the final pH of the admixture:304 

Penicillin G  
Potassium

Multivitamin Infusion 
Concentrate pH

Time to 10% 
Decomposition

 1 million units/L 1 mL/L 5.1 6.51 hr

 1 million units/L 5 mL/L 4.9 4.56 hr

 3 million units/L 1 mL/L 5.4 13.54 hr

 3 million units/L 5 mL/L 5 6.38 hr

 5 million units/L 1 mL/L 5.7 22.01 hr

 5 million units/L 5 mL/L 5.1 6.51 hr

10 million units/L 1 mL/L 5.9 over 24 hr

10 million units/L 5 mL/L 5.4 13.54 hr

Freezing Solutions
Frozen premixed infusion solutions of penicillin G potassium are 
stable for at least 90 days from shipping stored at −20°C. The 
frozen solutions should be thawed at room temperature or under 
refrigeration and, once thawed, should not be refrozen. Thawing 
should not be performed using a warm water bath or microwave 
radiation. Thawed solutions are stated to be stable for 24 hours 
at room temperature and for 14 days under refrigeration.4 

Penicillin G potassium 1 million units/100 mL of dextrose 5% 
in polyvinyl chloride (PVC) bags was frozen at −20°C for 30 days 
and then thawed by exposure to ambient temperature or micro-
wave radiation. No evidence of precipitation or color change was 
observed, and a 3 to 4% loss was reported. The thawed solution 
at room temperature was physically compatible and exhibited 
no further loss over 24 hours.554 

A fivefold increase in particles of 2 to 60 μm was produced by 
freezing and thawing penicillin G potassium (Squibb) 2 million 
units/100 mL of dextrose 5% (Travenol). The constituted drug 
was filtered through a 0.45-μm filter into PVC bags of solution 
and frozen for 7 days at −20°C. Thawing was performed at 29°C 
for 12 hours. Although the total number of particles increased 
significantly, no particles greater than 60 μm were observed; 
the solutions complied with USP standards for particle sizes and 
numbers in large volume parenteral solutions.822 

Penicillin G potassium 1 million units/50 mL of sodium chloride 
0.9% lost 5% in 16 days and 7% in 25 days when frozen at −7°C. 
However, samples of the same solution stored at 4°C showed 
similar results, indicating a lack of advantage for frozen storage.1035 

Ambulatory Pumps
The stability of penicillin G potassium 100,000 and 200,000 
units/mL in sterile water for injection was evaluated in PVC 
portable pump reservoirs (Pharmacia Deltec). A 6% loss 
occurred in 3 days at 25°C. The 200,000-unit/mL concentration 
was also tested stored at 5°C. A 3% loss occurred in 14 days.2080 

Elastomeric Reservoir Pumps
Penicillin G potassium (Pfizer) 40,000 units/mL in both dextrose 
5% and sodium chloride 0.9% was evaluated for binding poten-
tial to natural rubber elastomeric reservoirs (Baxter). No 
binding was found after storage for 2 weeks at 35°C with gentle 
agitation.2014 

Filtration
Filtering penicillin G potassium (Pfizer) through 5-μm stain-
less steel and 0.22-μm cellulose ester inline filters resulted 
in no significant reduction in activity under conditions of 
varying doses, temperatures, flow rates, and administration 
methods.167 
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Compatibility Information
Solution Compatibility

Penicillin G potassium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Amino acids 4.25%, dextrose 25% MG LI 1 million unitsb No increase in particulate matter in  
24 hr at 5°C

349 C

Amino acids 4.25%, dextrose 25% MG LI 1 million unitsb No increase in particulate matter in  
24 hr at 5°C

349 C

Dextrose 2.5% in half-strength Ringer’s  
injection

AB 1 million unitsb Physically compatible 3 C

Dextrose 5% in Ringer’s injection AB 1 million unitsb Physically compatible 3 C

Dextrose 5% in half-strength Ringer’s  
injection, lactated

AB 1 million unitsb Physically compatible 3 C

Dextrose 2.5% in Ringer’s injection, lactated AB 1 million unitsb Physically compatible 3 C

Dextrose 5% in Ringer’s injection, lactated AB 1 million unitsb Physically compatible 3 C

Dextrose 5% in Ringer’s injection, lactated TRc SQ 10 million unitsb Stable for 24 hr at 5°C 282 C

Dextrose 10% in Ringer’s injection, lactated AB 1 million unitsb Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.45% AB 1 million unitsb Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.9% AB 1 million unitsb Physically compatible 3 C

Dextrose 5% in sodium chloride 0.225% AB 1 million unitsb Physically compatible 3 C

Dextrose 5% in sodium chloride 0.45% AB 1 million unitsb Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% AB 1 million unitsb Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% MG SQ 5 million unitsb Stable for 24 hr at 4 and 25°C 105 C

Dextrose 5% in sodium chloride 0.9% SQ 2 million unitsb Stable for 24 hr 109 C

Dextrose 5% in sodium chloride 0.9% AB, 
BA, 
CU

a 5 million unitsb Stable for 48 hr at 25°C 164 C

Dextrose 5% in sodium chloride 0.9% 1 million unitsb Physically compatible 74 C

Dextrose 5% in sodium chloride 0.9% TRc SQ 10 million unitsb Stable for 24 hr at 5°C 282 C

Dextrose 10% in sodium chloride 0.9% AB 1 million unitsb Physically compatible 3 C

Dextrose 2.5% AB 1 million unitsb Physically compatible 3 C

Dextrose 5% AB 1 million unitsb Physically compatible 3 C

Dextrose 5% 10 million unitsb No decomposition in 12 hr 165 C

Dextrose 5% 100 million unitsb 7.5% decomposition in 48 hr at 25°C 
and none at 5°C

141 C

Dextrose 5% MG SQ 5 million unitsb Stable for 24 hr at 4 and 25°C 105 C

Dextrose 5% SQ 2 million unitsb Stable for 24 hr 109 C

Dextrose 5% a 900,000 units Stable for 24 hr at 25°C 48 C

Dextrose 5% 1 million unitsb Physically compatible 74 C

Dextrose 5% TRc SQ 10 million unitsb Stable for 24 hr at 5°C 282 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BAc, 
TR

AY 40 million unitsb Stable for 24 hr at 5 and 22°C 298 C

Dextrose 5% TRd SQ 10 million unitsb Physically compatible. 5% loss in 24 hr at 
room temperature

554 C

Dextrose 10% AB 1 million unitsb Physically compatible 3 C

Dextrose 10% MG SQ 5 million unitsb Stable for 24 hr at 4 and 25°C 105 C

Dextrose 10% SQ 2 million unitsb Stable for 24 hr 109 C

Isolyte M in dextrose 5% MG SQ 5 million unitsb Stable for 24 hr at 4 and 25°C 105 C

Isolyte P in dextrose 5% MG SQ 5 million unitsb Stable for 24 hr at 4 and 25°C 105 C

Ionosol B in dextrose 5% AB 1 million unitsb Physically compatible 3 C

Ionosol MB in dextrose 5% AB 1 million unitsb Physically compatible 3 C

Ringer’s injection AB 1 million unitsb Physically compatible 3 C

Ringer’s injection, lactated AB 1 million unitsb Physically compatible 3 C

Ringer’s injection, lactated MG SQ 5 million unitsb Stable for 24 hr at 4 and 25°C 105 C

Ringer’s injection, lactated 1 million unitsb Physically compatible 74 C

Ringer’s injection, lactated TRc SQ 10 million unitsb Stable for 24 hr at 5°C 282 C

Sodium chloride 0.45% AB 1 million unitsb Physically compatible 3 C

Sodium chloride 0.9% AB 1 million unitsb Physically compatible 3 C

Sodium chloride 0.9% 100 million unitsb Stable for 48 hr at 5°C 141 C

Sodium chloride 0.9% MG SQ 5 million unitsb Stable for 24 hr at 4 and 25°C 105 C

Sodium chloride 0.9% SQ 2 million unitsb Stable for 24 hr 109 C

Sodium chloride 0.9% AB, 
BA, 
CU

a 5 million unitsb Stable for 48 hr at 25°C 164 C

Sodium chloride 0.9% 1 million unitsb Physically compatible 74 C

Sodium chloride 0.9% TRc SQ 10 million unitsb Stable for 24 hr at 5°C 282 C

Sodium chloride 0.9% BAc , 
TR

AY 40 million unitsb Stable for 24 hr at 5 and 22°C 298 C

Sodium chloride 0.9% TRd PD 20 million unitsb 5% loss at 24°C and no loss at 4°C in 4 
days

1035 C

TPN #21e SQ 5 million unitsb Activity retained for 24 hr at 4 and 25°C 87 C

TPN #22e AY 25 million unitsb Physically compatible with no loss of 
activity in 24 hr at 22°C in dark

837 C

TPN #107e 2 g Activity retained for 24 hr at 21°C 1326 C

a Indicate a buffered preparation.

b Million units.

c Tested in both glass and PVC containers.

d Tested in PVC containers.

e Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

Solution Compatibility (Cont.)
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Additive Compatibility

Penicillin G potassium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g LI 20 million units D5LR, D5R, D5S, 
D5W, D10W, LR, 
NS, R, SL

Physically compatible and both stable 
for 24 hr at 25°C

293 C

Aminophylline SE 500 mg a 900,000 units D5W 22% penicillin loss in 6 hr at 25°C 48 I

Aminophylline SE 500 mg SQ 1 million units D5W 44% penicillin loss in 24 hr at 25°C 47 I

Amphotericin B 200 mg BP 10 million units D5W Haze develops over 3 hr 26 I

Amphotericin B SQ 50 mg SQ 5 million units Precipitate forms within 1 hr 47 I

Amphotericin B SQ 100 mg SQ 20 million units D5W Physically incompatible 15 I

Ascorbic acid AB 1 g 1 million units Physically compatible 3 C

Ascorbic acid PD 500 mg SQ 10 million units D5W 1% penicillin loss in 8 hr 166 C

Calcium chloride UP 1 g SQ 20 million units D5W Physically compatible 15 C

Calcium gluconate UP 1 g SQ 20 million units D5W Physically compatible 15 C

Calcium gluconate 1 g 1 million units D5W Physically compatible 74 C

Chloramphenicol 
sodium succinate

PD 10 g SQ 20 million units D5W Physically compatible 15 C

Chloramphenicol 
sodium succinate

PD 1 g SQ 5 million units Physically compatible 47 C

Chloramphenicol 
sodium succinate

PD 500 mg SQ 1 million units D5S, D5W Therapeutic availability maintained 110 C

Chloramphenicol 
sodium succinate

PD 1 g SQ 5 and 10 
million units

D5S, D5W Therapeutic availability maintained 110 C

Chloramphenicol 
sodium succinate

PD 1 g 1 million units Physically compatible 3 C

Chloramphenicol 
sodium succinate

PD 1 g SQ 10 million units Physically compatible 6 C

Chlorpromazine HCl BP 200 mg BP 10 million units NS Haze develops over 3 hr 26 I

Colistimethate sodium WC 500 mg SQ 20 million units D5W Physically compatible 15 C

Colistimethate sodium WC 500 mg SQ 5 million units D Physically compatible 47 C

Dextran 40 10% 6 million units D5W 34% loss in 24 hr at 20°C 834 I

Dimenhydrinate SE 50 mg 1 million units D5W Physically compatible 74 C

Diphenhydramine HCl PD 80 mg SQ 20 million units D5W Physically compatible 15 C

Diphenhydramine HCl PD 50 mg SQ 1 million units D5W Physically compatible. Penicillin stable 
for 24 hr at 25°C

47 C

Dopamine HCl AS 800 mg LI 20 million units D5W 14% penicillin loss in 24 hr at 25°C. 
Dopamine stable for 24 hr

78 I

Ephedrine sulfate 50 mg 1 million units Physically compatible 3 C

Ephedrine sulfate AB 50 mg SQ 5 million units Physically compatible 47 C

Erythromycin lactobi-
onate

AB 5 g SQ 20 million units D5W Physically compatible 15 C
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Erythromycin  
lactobionate

AB 1 g SQ 5 million units Physically compatible 20, 47 C

Erythromycin  
lactobionate

AB 1 g 1 million units Physically compatible 3 C

Heparin sodium 12,000 units 1 million units D5W Physically compatible 74 C

Heparin sodium AB 20,000 units SQ 1 million units D5W Penicillin stable for 24 hr at 25°C 47 C

Heparin sodium UP 4000 units SQ 20 million units D5W Physically incompatible 15 I

Hydrocortisone sodium 
succinate

UP 500 mg SQ 20 million units D5W Physically compatible 15 C

Hydrocortisone sodium 
succinate

UP 250 mg SQ 5 million units D Physically compatible 47 C

Hydrocortisone sodium 
succinate

UP 100 mg 1 million units D5W Physically compatible 74 C

Hydroxyzine HCl RR 250 mg SQ 20 million units D5W Physically incompatible 15 I

Lidocaine HCl AST 2 g SQ 1 million units Physically compatible 24 C

Lincomycin HCl UP 6 g SQ 20 million units D5W Physically compatible 15 C

Lincomycin HCl UP 600 mg SQ 5 million units D Physically compatible 47 C

Magnesium sulfate 1 g PF 500 mg W 5% penicillin loss in 1 day and 13% in 2 
days at 24°C

999 C

Magnesium sulfate 2 to 8 g PF 500 mg W 7 to 8% penicillin loss in 1 day and 20 
to 25% in 2 days at 24°C

999 C

Methylprednisolone 
sodium succinate

UP 80 mg 2 to 10 million 
units

D5S, D5W, LR Clear solution for 24 hr 329 C

Metronidazole SE 5 g PF 200 million 
units

5% penicillin loss in 22 hr and 8% in 72 
hr at 25°C. 2% penicillin loss in 12 days 
at 5°C. No metronidazole loss

993 C

Pentobarbital sodium AB 500 mg a 900,000 units D5W 17% penicillin loss in 6 hr at 25°C 48 I

Pentobarbital sodium AB 500 mg SQ 1 million units D5W 42% penicillin loss in 24 hr at 25°C 47 I

Polymyxin B sulfate BW 200 mg SQ 20 million units D5W Physically compatible 15 C

Polymyxin B sulfate BW 200 mg SQ 5 million units D Physically compatible 47 C

Potassium chloride 20 mEq SQ 1 million units D5S, D5W Therapeutic availability maintained 110 C

Potassium chloride 40 mEq SQ 5 million units D5S, D5W Therapeutic availability maintained 110 C

Potassium chloride AB 40 mEq SQ 5 million units Physically compatible 47 C

Prochlorperazine 
edisylate

SKF 10 mg SQ 5 million units D5W Physically compatible. Penicillin stable 
for 24 hr at 25°C

47 C

Prochlorperazine 
edisylate

SKF 10 mg a 900,000 units D5W Penicillin stable for 24 hr at 25°C 48 C

Prochlorperazine 
mesylate

BP 100 mg BP 10 million units NS Haze develops over 3 hr 26 I

Promethazine HCl WY 100 mg SQ 5 million units Physically compatible 47 C

Promethazine HCl WY 100 mg 1 million units Physically compatible 3 C

Promethazine HCl WY 250 mg SQ 20 million units D5W Physically incompatible 15 I

Additive Compatibility (Cont.)



ASHP INJECTABLE DRUG INFORMATION PENICILLIN G POTASSIUM 1255

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Ranitidine HCl GL 50 mg and 
2 g

24 million units D5W, NS Physically compatible. Ranitidine stable 
for 24 hr at 25°C. Penicillin not tested

1515 C

Sodium bicarbonate 0.5 and 
0.75 g

SQ 1 million units D5W Penicillin loss at 20°C due to pH 135 I

Sodium bicarbonate 3.75 g a 900,000 units D5W 26% penicillin loss in 24 hr at 25°C 48 I

Sodium bicarbonate AB 3.75 g SQ 1 million units D5W 26% penicillin loss in 24 hr at 25°C 47 I

Sodium bicarbonate AB 2.4 mEqb 100 million 
units

D5W Physically compatible for 24 hr 772 C

Tranexamic acid PF Manufacturer states incompatible 2887 I

Verapamil HCl KN 80 mg SQ 10 million units D5W, NS Physically compatible for 24 hr 764 C

Verapamil HCl SE c PD 62.5 g D5W, NS Physically compatible for 24 hr at 21°C 
under fluorescent light

1166 C

a Indicate a buffered preparation.

b One vial of Neut added to a liter of admixture.

c Final concentration unspecified.

Drugs in Syringe Compatibility

Penicillin G potassium

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Metoclopramide HCl RB 10 mg/2 mL SQ 250,000 units/1 mL Incompatible. If mixed, use 
immediately

924, 1167 I

Metoclopramide HCl RB 10 mg/2 mL SQ 1 million units/4 mL Incompatible. If mixed, use 
immediately

924, 1167 I

Y-Site Injection Compatibility (1:1 Mixture)

Penicillin G potassium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 5 mg/mLa PF 40,000 units/mLa Physically compatible for 4 hr at 25°C 1157 C

Amiodarone HCl LZ 4 mg/mLc PF 100,000 units/mLc Physically compatible for 4 hr at room 
temperature

1444 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLc l PF 100,000 units/mLc Physically compatible for 2 hr 3262 C

Cyclophosphamide MJ 20 mg/mLa PF 100,000 units/mLa Physically compatible for 4 hr at 25°C 1194 C

Diltiazem HCl MMD 1b and 5 mg/mL RR 1 million units/mL Visually compatible 1807 C

Diltiazem HCl MMD 5 mg/mL RR 100,000 units/mLb Visually compatible 1807 C

Enalaprilat MSD 0.05 mg/mLb PF 50,000 units/mLa Physically compatible for 24 hr at room 
temperature under fluorescent light

1355 C

Esmolol HCl DCC 10 mg/mLa PF 50,000 units/mLa Physically compatible for 24 hr at 22°C 1169 C

Fluconazole RR 2 mg/mL RR 100,000 units/mL Physically compatible for 24 hr at 25°C 1407 C

Foscarnet sodium AST 24 mg/mL SQ 100,000 units/mL Physically compatible for 24 hr at room 
temperature under fluorescent light

1335 C

Additive Compatibility (Cont.)



1256 PENICILLIN G POTASSIUM ASHP INJECTABLE DRUG INFORMATION

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Heparin sodium TR 50 units/mL RR 40,000 units/mLb Visually compatible for 4 hr at 25°C 1793 C

Heparin sodiumj RI 1000 units/Ld LI 200,000 units/mL Physically compatible for 4 hr at room 
temperature

322 C

Hydrocortisone 
sodium succinatek 

UP 100 mg/Ld LI 200,000 units/mL Physically compatible for 4 hr at room 
temperature

322 C

Hydromorphone HCl WY 0.2 mg/mLa PF 100,000 units/mLa Physically compatible for 4 hr at 25°C 987 C

Isavuconazonium 
sulfate

ASP 1.5 mg/mLa PF 100,000 units/mLa Measured turbidity increases within 1 hr 3263 I

Isavuconazonium 
sulfate

ASP 1.5 mg/mLb PF 100.000 units/mLb Physically compatible for 2 hr 3263 C

Labetalol HCl SC 1 mg/mLa PF 50,000 units/mLa Physically compatible for 24 hr at 18°C 1171 C

Magnesium sulfate IX 16.7, 33.3, 66.7, 
100 mg/mLa 

SQ 100,000 units/mLa Physically compatible for at least 4 hr at 
32°C

813 C

Meperidine HCl WY 10 mg/mLa PF 100,000 units/mLa Physically compatible for 4 hr at 25°C 987 C

Meropenem–vabor-
bactam

TMC 8 mg/mLb m PF 100,000 units/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Morphine sulfate WI 1 mg/mLa PF 100,000 units/mLa Physically compatible for 4 hr at 25°C 987 C

Nicardipine HCl DCC 0.1 mg/mLa PF 50,000 units/mLa Visually compatible for 24 hr at room 
temperature

235 C

Plazomicin sulfate ACH 24 mg/mLc PF 100,000 units/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Potassium chloride 40 mEq/Ld LI 200,000 units/mL Physically compatible for 4 hr at room 
temperature

322 C

Tacrolimus FUJ 1 mg/mLb BR 100,000 units/mLa Visually compatible for 24 hr at 25°C 1630 C

Tedizolid phosphate CUB 0.8 mg/mLb PF 100,000 units/mLb Immediate change in measured turbidity 3244 I

Theophylline TR 4 mg/mL RR 40,000 units/mLb Visually compatible for 6 hr at 25°C 1793 C

TNA #73e 32.5 mLf SQ 40,000 units/mLa Visually compatible for 4 hr at 25°C 1008 C

TPN #54e 320,000 and 
500,000 units/mL

Physically compatible and 88% penicillin 
activity retained over 6 hr at 22°C

1045 C

TPN #61e g PF 200,000 units/ 
2 mLh 

Physically compatible 1012 C

TPN #61e i PF 1.2 million 
units/1.2 mLh 

Physically compatible 1012 C

TPN #189e 300 mg/mLb Visually compatible for 24 hr at 22°C 1767 C

TPN #203, #204e MAR 500,000 units/mL Visually compatible for 2 hr at 23°C 1974 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Verapamil HCl SE 2.5 mg/mL PD 62.5 mg/mLc Physically compatible for 15 min at 21°C 1166 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Tested in dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

e Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

f A 32.5-mL sample of parenteral nutrition solution mixed with 50 mL of antibiotic solution.

g Run at 21 mL/hr.

h Given over five minutes by syringe pump.

i Run at 94 mL/hr.

j Tested in combination with hydrocortisone sodium succinate (Upjohn) 100 mg/L.

k Tested in combination with heparin sodium (Riker) 1000 units/L.

l Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

m Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Additional Compatibility Information
Peritoneal Dialysis Solutions
The activity of penicillin G 6 mg/L was evaluated in peritoneal 
dialysis fluids containing dextrose 1.5 and 4.25% (Dianeal 137, 
Travenol). Storage at 25°C resulted in about a 25% loss of anti-
microbial activity in 24 hours. The loss of activity was attributed 
to the pH (5.2) of the dialysis fluids.515 

However, penicillin G potassium (Parke-Davis) 500,000 
units/L in peritoneal dialysis concentrate (Travenol) containing 
dextrose 30% with and without heparin sodium 2500 units/L 
underwent substantial reduction in activity within as little as 10 
minutes.273 

Selected Revisions June 1, 2019. © Copyright, October 1982. 
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Penicillin G Sodium
AHFS 8:12.16.04

Benzylpenicillin Sodium

Products
Penicillin G sodium is available in vials containing 5 million 
units of drug with sodium citrate and citric acid as buffers. 
Depending on the route of administration, reconstitute the vials 
with sterile water for injection, dextrose 5%, or sodium chlo-
ride 0.9%; reconstitution of the 5 million-unit vial with 3 or 
8 mL of diluent results in a final concentration of 1 million or 
500,000 units/mL, respectively. Loosen the powder in the vial; 
while holding the vial horizontally, rotate it, and add the diluent 
slowly, directing the stream against the wall of the vial. Shake 
the vial vigorously.1(11/06) 4 

Units
Each milligram of penicillin G sodium has 1500 to 1750 USP 
units. Each milligram of the powder for injection (which contains 
sodium citrate buffer) has 1420 to 1667 USP units.4 

pH
From 5 to 7.5.1(11/06) 

Osmolality
Penicillin G sodium 250,000 units/mL in sterile water for injec-
tion has an osmolality of 795 mOsm/kg.50 

The osmolality of penicillin G sodium was calculated for the 
following dilutions:1054 

Osmolality (mOsm/kg)

Diluent 50 mL 100 mL

3 million units

Dextrose 5% 413 341

Sodium chloride 0.9% 439 368

5 million units

Dextrose 5% 502 394

Sodium chloride 0.9% 529 421

The following maximum penicillin G sodium concentrations 
were recommended to achieve osmolalities suitable for periph-
eral infusion in fluid-restricted patients:1180 

Diluent
Maximum Concentration 
(units/mL) Osmolality (mOsm/kg)

Dextrose 5% 85,383 573

Sodium chloride 0.9% 76,891 563

Sterile water for injection 154,091 545

Sodium Content
Penicillin G sodium contains 1.68 mEq of sodium per million 
units.1(11/06) 

Administration
NOTE: Do not confuse other forms of penicillin G with penicillin 
G sodium.

Penicillin G sodium is administered by intramuscular injection 
or by continuous or intermittent intravenous infusion. For intra-
muscular injections, concentrations of up to 100,000 units/mL will 
cause a minimum of discomfort. Higher concentrations may be used 
when needed. In high doses, intravenous administration should be 
performed slowly to avoid electrolyte imbalance from the sodium 
content. For daily doses of 10 million units or more, the drug may 
be diluted in 1 or 2 L of infusion solution and administered in a 
24-hour period. By intermittent intravenous infusion, one-fourth 
or one-sixth of the daily dose may be given over 1 to 2 hours and 
repeated every 6 to 4 hours, respectively. Divided doses are gener-
ally infused over 15 to 30 minutes in children and neonates.4 

Stability
The dry powder may be stored at controlled room temperature. 
After reconstitution, solutions may be stored for 3 days1(11/06) to 
7 days4 under refrigeration. Intravenous infusions containing 
this drug are stable at room temperature for at least 24 hours.4 

The activity of penicillin G 6 mg/L was evaluated in peritoneal 
dialysis fluids containing dextrose 1.5 and 4.25% (Dianeal 137, 
Travenol). Storage at 25°C resulted in about a 25% loss of anti-
microbial activity in 24 hours. The loss of activity was attributed 
to the pH (5.2) of the dialysis fluids.515 

pH Effects
At 25°C, the maximum stability of penicillin G sodium is attained 
at pH 6.8,131 but little difference in the rate of decomposition 
occurs in the pH range of 6.5 to 7.5.1947 Not more than 10% loss 
occurs in 24 hours in a pH range of 5.4 to 8.5.131 Unbuffered peni-
cillin G sodium injection 12 and 48 mg/mL in sodium chloride 
0.9% had an initial pH between 5.4 and 5.8. A 7% loss occurred 
in 2 days in samples stored at 5°C. However, reconstituting with 
citrate buffers having pH values of 6.5, 7, and 7.5 resulted in 
great stability improvement. At these same concentrations in 
sodium chloride 0.9% in minibags stored at 5°C, losses of 5 to 
7% occurred in 28 days and 10% in 56 days.1671 

Freezing Solutions
It has been shown that penicillin G sodium in concentrations of 1 
to 10%, buffered to pH 6.85, loses not more than 1% in 1 month 
when frozen at −20°C.99 Another report stated that solutions 

DOI: 10.37573/9781585286850.305
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of penicillin G sodium at a concentration of 50,000 units/mL in 
water, sodium chloride 0.9%, and 0.05 M citrate buffer and also 
at a concentration of 500,000 units/mL with sodium citrate 15 
mg are stable for at least 12 weeks when frozen at −25°C. At 
−5°C in the citrate buffer, the rate of decomposition is consider-
ably higher than at either −25 or 5°C.156 

Penicillin G sodium 2.5 million units/50 mL of dextrose 5% 
in PVC containers was physically compatible and stable for 39 
days frozen at −20°C. Subsequent thawing and storage at 4°C 
resulted in a 3 to 4% loss in 10 to 15 days and up to a 10% loss 
in 31 days.1125 

Little penicillin G sodium loss occurred in a solution 
containing 180,000 units/mL in sterile water for injection in 
PVC and glass containers after 30 days at −20°C. Subsequent 
thawing and storage for 4 days at 5°C, followed by 24 hours at 
37°C to simulate the use of a portable infusion pump, resulted 
in about a 12 to 16% penicillin loss.1391 

Ambulatory Pumps
The stability of penicillin G sodium 100,000 and 200,000 units/
mL in sterile water for injection was evaluated in PVC portable 
pump reservoirs (Pharmacia Deltec). A 4 to 6% loss occurred in 
3 days at 25°C.2080 

Compatibility Information
Solution Compatibility

Penicillin G sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% KA 6 million unitsa Stable for 24 hr at 25°C 131 C

Dextrose 5% BE 20 million unitsa 25% loss in 24 hr at 25°C 113 I

Dextrose 5% 4 million unitsa b 7% loss in 6 hr and 29% in 24 hr at room temperature 768 I

Dextrose 5% TRc AY 50 million unitsa No loss in 39 days at −20°C. Then up to 10% loss in 31 days at 5°C 1125 C

Dextrose 5% BAc TE 2.5 million unitsa Physically compatible with less than 10% loss in 28 days at 5°C 2981 C

Dextrose 5% BAf TE 2.5 million unitsa Physically compatible with less than 10% loss in 28 days at 5°C 2981 C

Dextrose 5% BAc TE 50 million unitsa Physically compatible with less than 10% loss in 28 days at 5°C 2981 C

Dextrose 5% BAf TE 50 million unitsa Physically compatible with less than 10% loss in 28 days at 5°C 2981 C

Sodium chloride 0.9% KA 20 million unitsa Stable for 24 hr at 25°C 131 C

Sodium chloride 0.9% 4 million unitsa b 10% loss in 8 hr and 16% in 24 hr at room temperature 768 I

Sodium chloride 0.9% TRc GL 20 and 80 million 
unitsa 

In unbuffered solution. 7 to 8% loss in 48 hr and 18% in 96 hr at 
5°C

1671 C

Sodium chloride 0.9% TRc GL 20 million unitsa Reconstituted with citrate buffer (pH 6.5 to 7.5). 5% loss in 28 days 
and 10% in 56 days at 5°C

1671 C

Sodium chloride 0.9% BAe CSL 133 million unitsa Losses of 10% in 13 hr at 22°C and 5 hr at 36°C. More than 10% 
loss in 7 days at 4°C

2547 I

Sodium chloride 0.9% BAc TE 2.5 million unitsa Physically compatible with less than 10% loss in 21 days at 5°C 2981 C

Sodium chloride 0.9% BAf TE 2.5 million unitsa Physically compatible with less than 10% loss in 21 days at 5°C 2981 C

Sodium chloride 0.9% BAc TE 50 million unitsa Physically compatible with less than 10% loss in 28 days at 5°C 2981 C

Sodium chloride 0.9% BAf TE 50 million unitsa Physically compatible with less than 10% loss in 28 days at 5°C 2981 C

TPN #107d 2 g Activity retained for 24 hr at 21°C 1326 C

a Million units.

b An unbuffered preparation was specified.

c Tested in PVC containers.

d Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

e Tested in IntraVia polypropylene containers.

f Tested in Intermate elastomeric pump reservoirs.
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Additive Compatibility

Penicillin G sodium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amphotericin B SQ 100 mg UP 20 million units D5W Physically incompatible 15 I

Amphotericin B 200 mg BP 10 million units D5W Haze develops over 3 hr 26 I

Bleomycin sulfate BR 20 and 30 units SQ 2 million units NS 77% loss of bleomycin activity in 1 week 
at 4°C

763 I

Bleomycin sulfate BR 20 and 30 units SQ 5 million units NS 41% loss of bleomycin activity in 1 week 
at 4°C

763 I

Calcium chloride UP 1 g UP 20 million units D5W Physically compatible 15 C

Calcium gluconate UP 1 g UP 20 million units D5W Physically compatible 15 C

Chloramphenicol sodium 
succinate

PD 10 g UP 20 million units D5W Physically compatible 15 C

Chlorpromazine HCl BP 200 mg BP 10 million units NS Haze develops over 3 hr 26 I

Colistimethate sodium WC 500 mg UP 20 million units D5W Physically compatible 15 C

Cytarabine UP 200 mg 2 million units D5W pH outside stability range for penicillin G 174 I

Dextran 40 PH 10% KA 6 million units Stable for 24 hr at 25°C 131 C

Diphenhydramine HCl PD 80 mg UP 20 million units D5W Physically compatible 15 C

Erythromycin lactobionate AB 5 g UP 20 million units D5W Physically compatible 15 C

Gentamicin sulfate RS 160 mg GL 13 and 40 
million units

D5¼S, D5W, 
NS

Gentamicin stable for 24 hr at room 
temperature

157 C

Heparin sodium OR 20,000 units BE 20 million units NS Both stable for 24 hr at 25°C 113 C

Heparin sodium UP 4000 units UP 20 million units D5W Physically incompatible 15 I

Hydrocortisone sodium 
succinate

UP 500 mg UP 20 million units D5W Physically compatible 15 C

Hydroxyzine HCl RR 250 mg UP 20 million units D5W Physically incompatible 15 I

Lincomycin HCl UP 6 g UP 20 million units D5W Physically compatible 15 C

Methylprednisolone 
sodium succinate

UP 125 mg 5 million units D5W, LR Precipitate forms 329 I

Polymyxin B sulfate BW 200 mg UP 20 million units D5W Physically compatible 15 C

Potassium chloride 40 mEq KA 6 million units D5W Penicillin stable for 48 hr at 25°C 131 C

Potassium chloride 40 mEq KA 5 million units IS10 pH outside stability range for penicillin 131 I

Prochlorperazine mesylate BP 100 mg BP 10 million units NS Haze develops over 3 hr 26 I

Promethazine HCl WY 250 mg UP 20 million units D5W Physically incompatible 15 I

Ranitidine HCl GL 100 mg 2.4 million 
units

D5W Physically compatible for 24 hr at 
ambient temperature in light

1151 C

Tranexamic acid PF Manufacturer states incompatible 2887 I

Verapamil HCl KN 80 mg SQ 10 million units D5W, NS Physically compatible for 24 hr 764 C
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Drugs in Syringe Compatibility

Penicillin G sodium

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Chloramphenicol sodium 
succinate

PD 250 and 400 mg/1.5 mL 1 million units No precipitate or color change 
within 1 hr at room temperature

99 C

Chloramphenicol sodium 
succinate

PD 250 and 400 mg/2 mL 1 million units No precipitate or color change 
within 1 hr at room temperature

99 C

Colistimethate sodium PX 40 mg/2 mL 1 million units No precipitate or color change 
within 1 hr at room temperature

99 C

Dimenhydrinate 10 mg/1 mL 500,000 units/1 mL Clear solution 2569 C

Gentamicin sulfate 80 mg/2 mL 1 million units No precipitate or color change 
within 1 hr at room temperature

99 C

Lincomycin HCl UP 600 mg/2 mL 1 million units No precipitate or color change 
within 1 hr at room temperature

99 C

Pantoprazole sodium a 4 mg/1 mL 500,000 units/1 mL Clear solution 2574 C

Polymyxin B sulfate BW 25 mg/1.5 to 2 mL 1 million units No precipitate or color change 
within 1 hr at room temperature

99 C

Streptomycin sulfate 1 g/2 mL 1 million units No precipitate or color change 
within 1 hr at room temperature

99 C

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Penicillin G sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Clarithromycin AB 4 mg/mLa BRT 24 mg/mLa Visually compatible for 72 hr at both 30 and 
17°C

2174 C

Cloxacillin sodium SMX 100 mg/mL PPC 500,000 units/mL Physically compatible for up to 4 hr at room 
temperature

3245 C

Levofloxacin OMN 5 mg/mLa MAR 500,000 units/mL Visually compatible for 4 hr at 24°C 2233 C

Meropenem 50 mg/mL FRK 500,000 units/mL Physically compatible for 4 hr at room 
temperature

3538 C

TPN #54e 320,000 and 500,000 
units/mL

Physically compatible and 88% penicillin 
activity retained over 6 hr at 22°C

1045 C

TPN #61e b PF 200,000 units/2 mLc Physically compatible 1012 C

TPN #61e d PF 1.2 million units/12 mLc Physically compatible 1012 C

TPN #189e 300 mg/mLf Visually compatible for 24 hr at 22°C 1767 C

a Tested in dextrose 5%.

b Run at 21 mL/hr.

c Given over five minutes by syringe pump.

d Run at 94 mL/hr.

e Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

f Tested in sodium chloride 0.9%.

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.



1262 Pentamidine isethionate ashP inJeCtaBLe dRUG inFoRmation

Pentamidine Isethionate
AHFS 8:30.92

Products
Pentamidine isethionate is available as a lyophilized powder in 
single-dose vials containing 300 mg of the salt.3311 For intramus-
cular injection, the vial contents should be reconstituted with  
3 mL of sterile water for injection at 22 to 30°C.3311 For intrave-
nous administration, the vial contents should be reconstituted 
with 3 to 5 mL of sterile water for injection or dextrose 5% at 22 
to 30°C; then the dose should be withdrawn from the vial and 
further diluted in 50 to 250 mL of dextrose 5% for administra-
tion.3311 

Sodium chloride 0.9% should not be used initially to recon-
stitute pentamidine isethionate because precipitation will 
occur.3311 

pH
From 4.5 to 7.5.3312 

Equivalency
Pentamidine isethionate 1.74 mg is equivalent to pentamidine 
1 mg.3315 3316 Care should be taken to clarify upon which moiety 
(i.e., salt or base) a dosage is expressed and to ensure that no 
confusion exists with other pentamidine salts.3314 3315 3316 

Trade Name(s)
Pentam 300

Administration
Pentamidine isethionate injection may be administered by 
intravenous infusion or deep intramuscular injection.3311 Regard-
less of the route of administration, patients receiving the drug 
should be in the supine position and their blood pressure should 
be monitored closely during administration and several times 
thereafter until the blood pressure has stabilized.3311 

For intravenous infusion, the calculated dose should be 
diluted in 50 to 250 mL of dextrose 5% prior to administration 
and infused over 60 to 120 minutes.3311 The drug should not be 
administered by rapid intravenous injection or infusion.3311 

Extravasation of pentamidine isethionate may cause ulcer-
ation, tissue necrosis, and/or sloughing at the site of injection.3311 
The intravenous needle or catheter must be properly positioned 
and closely observed throughout administration.3311 If extrava-
sation occurs, the injection should be discontinued immediately 
and restarted in another vein.3311 

Stability
Intact vials of powder should be stored at controlled room 
temperature and protected from light.3311 

Reconstituted solutions prepared with sterile water for injec-
tion are stable for 48 hours in the original vial at room tempera-
ture if protected from light.3311 Reconstituted solutions should 
be stored at 22 to 30°C to avoid crystallization.3311 Solutions 
for intravenous infusion prepared in dextrose 5% containing 
pentamidine isethionate 1 and 2.5 mg/mL are stable for up 
to 24 hours at room temperature.3311 Because no preserva-
tive is present, the manufacturer recommends discarding any 
remaining solution.3311 

Solutions should be visually inspected for particulate matter 
and discoloration prior to administration.3311 

Pentamidine isethionate (Fresenius Kabi) 0.8 to 98 mg/mL in 
sterile water for injection in polyvinyl chloride (PVC) bags and 
glass vials has been reported to be stable for 30 days at 4°C.3312 

Freezing Solutions
The manufacturer states that pentamidine isethionate solutions 
should be stored at 22 to 30°C to avoid crystallization.3311 

Pentamidine isethionate (Fresenius Kabi) 1 to 30 mg/mL in 
dextrose 5% and sterile water for injection in PVC bags has 
been reported to be stable for 90 days at −20°C.3312 Pentami-
dine isethionate (Fresenius Kabi) 0.8 to 2.5 mg/mL in dextrose 
5% in PVC bags has been reported to be stable for 120 days at 
−20°C.3312 

Pentamidine isethionate (Fresenius Kabi) 0.8 to 98 mg/mL 
in dextrose 5% and sterile water for injection in glass vials has 
been reported to be stable for 90 days at −20°C.3312 

Syringes
Pentamidine isethionate (Fresenius Kabi) 0.8 to 97 mg/mL in 
dextrose 5% and sterile water for injection packaged in dispos-
able plastic syringes has been reported to be stable for 30 days 
at 4°C and 120 days at −20°C.3312 

Elastomeric Reservoir Pumps
Pentamidine isethionate (Fujisawa) 3 mg/mL in dextrose 5% 
and 2 mg/mL in sodium chloride 0.9% was evaluated for binding 
potential to natural rubber elastomeric reservoirs.2014 No binding 
was found after storage for 2 weeks at 35°C with gentle agita-
tion.2014 

Sorption
One study that demonstrated stability of pentamidine isethio-
nate (Lyphomed) 1 or 2 mg/mL in dextrose 5% or sodium chlo-
ride 0.9% for 48 hours at 22 to 26°C in PVC bags also demon-
strated losses of 2 or 10% when 2-mg/mL solutions in dextrose 
5% or sodium chloride 0.9%, respectively, were infused through 
a PVC infusion set, potentially suggesting adsorption of the drug 
to the set.1142 
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Compatibility Information
Solution Compatibility

Pentamidine isethionate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% TRa LY 1 g Physically compatible with 3% loss in 48 hr at 24°C under fluorescent light 1142 C

Dextrose 5% TRa LY 2 g Physically compatible with 1% loss in 48 hr at 24°C under fluorescent light 1142 C

Dextrose 5% TRa MB 2 g Physically compatible with little or no loss in 24 hr at 20°C 1311 C

Dextrose 5% a FRK 0.8 to 98 g Reported to be stable for 30 days at 4°C 3312 C

Dextrose 5% b FRK 0.8 to 98 g Reported to be stable for 30 days at 4°C 3312 C

Sodium chloride 0.9% TRa LY 1 g Physically compatible with 2% loss in 48 hr at 24°C under fluorescent light 1142 C

Sodium chloride 0.9% TRa LY 2 g Physically compatible with no loss in 48 hr at 24°C under fluorescent light 1142 C

Sodium chloride 0.9% TRa MB 2 g Physically compatible with little or no loss in 24 hr at 20°C 1311 C

a Tested in PVC containers.

b Tested in glass containers.

Y-Site Injection Compatibility (1:1 Mixture)

Pentamidine isethionate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Aldesleukin CHI 33,800 I.U./mLa FUJ 6 mg/mLa Aldesleukin bioactivity inhibited 1857 I

Cefazolin sodium SKB 20 mg/mLa FUJ 3 mg/mLa Cloudy precipitation forms immediately 1880 I

Cefotaxime sodium HO 20 mg/mLa FUJ 3 mg/mLa Fine precipitate forms immediately 1880 I

Cefoxitin sodium ME 20 mg/mLc FUJ 3 mg/mLa Immediate cloudy precipitation 1880 I

Ceftazidime LI 20 mg/mLa FUJ 3 mg/mLa Fine precipitate forms immediately 1880 I

Ceftriaxone sodium RC 20 mg/mLa FUJ 3 mg/mLa Heavy white precipitate forms immediately 1880 I

Diltiazem HCl MMD 5 mg/mL LY 6 and 30 mg/mLa Visually compatible 1807 C

Fluconazole RR 2 mg/mL LY 6 mg/mL Cloudiness develops 1407 I

Foscarnet sodium AST 24 mg/mL LY 6 mg/mL Precipitates immediately 1335 I

Foscarnet sodium AST 24 mg/mL LY 6 mg/mLa b Pentamidine crystals form immediately 1393 I

Linezolid PHU 2 mg/mL FUJ 6 mg/mLa Crystalline precipitate forms in 1 to 4 hr 2264 I

Linezolid PHU, 
HOS

2 mg/mL Stated to be physically incompatible 3183 , 
3184 

I

Zidovudine BW 4 mg/mLa LY 6 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in dextrose 4%.

Selected Revisions September 29, 2017. © Copyright, October 
1988. American Society of Health-System Pharmacists, Inc.
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Pentazocine Lactate
AHFS 28:08.12

Products
Pentazocine lactate is supplied in 1-mL ampuls, 1- and 2-mL 
syringe cartridges, and 10-mL multiple-dose vials. Each mL of 
solution contains1(10/06):

Component Ampul Cartridge Unit Vial

Pentazocine (as lactate) 30 mg 30 mg 30 mg

Sodium chloride 2.8 mg 2.2 mg 1.5 mg

Acetone sodium bisulfite 1 mg 2 mg

Methylparaben 1 mg

Water for injection qs 1 mL qs 1 mL qs 1 mL

pH
The pH is adjusted to 4 to 5 with lactic acid or sodium 
hydroxide.1(10/06) 

Osmolality
The osmolality of pentazocine lactate 30 mg/mL was deter-
mined to be 307 mOsm/kg.1233 

Trade Name(s)
Talwin

Administration
Pentazocine lactate may be administered by intramuscular, 
subcutaneous, or intravenous injection. For repeated administra-
tion, intramuscular injection with constant rotation of the injec-
tion sites should be used. Subcutaneous injection should be used 
only when necessary because of possible tissue damage.1(10/06) 4 

Stability
Pentazocine lactate injection should be stored at controlled 
room temperature1(10/06) and protected from temperatures of 
40°C or above and from freezing. Pentazocine lactate is incom-
patible with alkaline substances.4 

Syringes
Pentazocine lactate (Winthrop) 30 mg/1 mL, repackaged in 
3-mL clear glass syringes (Hy-Pod) and stored at 25°C, exhib-
ited no significant changes in pH, physical appearance, or drug 
concentration during 360 days of storage.535 
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Compatibility Information
Additive Compatibility

Pentazocine lactate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Aminophylline SE 1 g WI 300 mg D5W Physically incompatible 15 I

Pentobarbital sodium AB 1 g WI 300 mg D5W Physically incompatible 15 I

Phenobarbital sodium WI 200 mg WI 300 mg D5W Physically incompatible 15 I

Sodium bicarbonate AB 80 mEq WI 300 mg D5W Physically incompatible 15 I

Drugs in Syringe Compatibility

Pentazocine lactate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Atropine sulfate 0.6 mg/1.5 mL WI 30 mg/1 mL Physically compatible for at least 15 min 14 C

Atropine sulfate ST 0.4 mg/1 mL WI 30 mg/1 mL Physically compatible for at least 15 min 326 C

Butorphanol tartrate BR 4 mg/2 mL WI 30 mg/1 mL Physically compatible for 30 min at room 
temperature

566 C

Chlorpromazine HCl SKF 50 mg/2 mL WI 30 mg/1 mL Physically compatible for at least 15 min 14 C

Chlorpromazine HCl PO 50 mg/2 mL WI 30 mg/1 mL Physically compatible for at least 15 min 326 C
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Dimenhydrinate HR 50 mg/1 mL WI 30 mg/1 mL Physically compatible for at least 15 min 326 C

Diphenhydramine HCl PD 50 mg/1 mL WI 30 mg/1 mL Physically compatible for at least 15 min 326 C

Droperidol MN 2.5 mg/1 mL WI 30 mg/1 mL Physically compatible for at least 15 min 326 C

Fentanyl citrate MN 0.05 mg/1 mL WI 30 mg/1 mL Physically compatible for at least 15 min 326 C

Glycopyrrolate RB 0.2 mg/1 mL WI 30 mg/1 mL Precipitates immediately 331 I

Glycopyrrolate RB 0.2 mg/1 mL WI 60 mg/2 mL Precipitates immediately 331 I

Glycopyrrolate RB 0.4 mg/2 mL WI 30 mg/1 mL Precipitates immediately 331 I

Heparin sodium 2500 units/1 mL WI 30 mg/1 mL Turbidity or precipitate forms within 5 min 1053 I

Hydromorphone HCl KN 4 mg/2 mL WI 30 mg/1 mL Physically compatible for 30 min 517 C

Hydroxyzine HCl PF 100 mg/4 mL WI 30 mg/1 mL Physically compatible for at least 15 min 14 C

Hydroxyzine HCl PF 50 mg/1 mL WI 30 mg/1 mL Physically compatible for at least 15 min 326 C

Hydroxyzine HCl PF 50 mg/1 mL WI 60 mg/2 mL Physically compatible 771 C

Hydroxyzine HCl PF 100 mg/2 mL WI 30 mg/1 mL Physically compatible 771 C

Meperidine HCl WI 50 mg/1 mL WI 30 mg/1 mL Physically compatible for at least 15 min 326 C

Metoclopramide HCl NO 10 mg/2 mL WI 30 mg/1 mL Physically compatible for 15 min at room 
temperature

565 C

Morphine sulfate ST 15 mg/1 mL WI 30 mg/1 mL Physically compatible for at least 15 min 326 C

Pentobarbital sodium WY 100 mg/2 mL WI 30 mg/1 mL Precipitate forms within 15 min 14 I

Pentobarbital sodium AB 50 mg/1 mL WI 30 mg/1 mL Physically incompatible within 15 min 326 I

Prochlorperazine 
edisylate

PO 5 mg/1 mL WI 30 mg/1 mL Physically compatible for at least 15 min 326 C

Promethazine HCl WY 50 mg/2 mL WI 30 mg/1 mL Physically compatible for at least 15 min 14 C

Promethazine HCl PO 50 mg/2 mL WI 30 mg/1 mL Physically compatible for at least 15 min 326 C

Ranitidine HCl GL 50 mg/2 mL WI 60 mg/2 mL Physically compatible for 1 hr at 25°C 978 C

Scopolamine HBr 0.6 mg/1.5 mL WI 30 mg/1 mL Physically compatible for at least 15 min 14 C

Scopolamine HBr ST 0.4 mg/1 mL WI 30 mg/1 mL Physically compatible for at least 15 min 326 C

Y-Site Injection Compatibility (1:1 Mixture)

Pentazocine lactate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Heparin sodium UP 1000 units/La WI 30 mg/mL Physically compatible for 4 hr at room temperature 534 C

Hydrocortisone sodium 
succinate

UP 10 mg/La WI 30 mg/mL Physically compatible for 4 hr at room temperature 534 C

Nafcillin sodium WY 33 mg/mLb 30 mg/mL Precipitate forms, probably free nafcillin 547 I

Potassium chloride AB 40 mEq/La WI 30 mg/mL Physically compatible for 4 hr at room temperature 534 C

a Tested in dextrose 5% in Ringer’s injection, dextrose 5% in Ringer’s injection, lactated, dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

b Tested in sodium chloride 0.9%.

Selected Revisions October 1, 2012. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Drugs in Syringe Compatibility (Cont.)
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Pentobarbital Sodium
AHFS 28:24.04

Products
Pentobarbital sodium 50 mg/mL is available in 20- and 50-mL 
multiple-dose vials. Each mL of solution also contains propylene 
glycol 40% (v/v), alcohol 10%, and hydrochloric acid and/or 
sodium hydroxide to adjust pH in water for injection.1(3/07) 

pH
Adjusted to approximately 9.5;1(3/07) range 9 to 10.5.17 

Trade Name(s)
Nembutal

Administration
Pentobarbital sodium may be administered by deep intramus-
cular injection into a large muscle or by slow intravenous injec-
tion. The rate of intravenous administration should not exceed 
50 mg/min. No more than 5 mL of solution (250 mg) should be 
injected intramuscularly at any one site.1(3/07) 4 

Stability
Intact vials of pentobarbital sodium should be stored at 
controlled room temperature and protected from excessive heat 
and freezing. Brief exposures to temperatures up to 40°C does 
not adversely affect the product.1(3/07) 

Aqueous solutions of pentobarbital sodium are not stable. 
The commercially available pentobarbital sodium in a propylene 

glycol vehicle is more stable. In an acidic medium, pentobarbital 
sodium may precipitate.4 No solution containing a precipitate or 
that is cloudy should be used.1(3/07) 4 

Pentobarbital sodium may raise the pH of admixture solu-
tions to the alkaline range and, therefore, should not be mixed 
with alkali-labile drugs.47 

Syringes
Pentobarbital sodium 50 mg/mL was packaged in 1-mL glass 
and polypropylene syringes and 3-mL polypropylene syringes 
(Becton Dickinson) and stored at 25°C. No loss occurred in 31 
days.2429 

Sorption
Pentobarbital sodium did not undergo sorption to a poly-
vinyl chloride (PVC) plastic test strip or PVC infusion solution  
bag.12 770 

Plasticizer Leaching
Pentobarbital sodium 2 mg/mL in dextrose 5% did not leach 
diethylhexyl phthalate (DEHP) plasticizer from 50-mL PVC bags 
in 24 hours at 24°C.1683 

Filtration
Pentobarbital sodium 600 mg/L and 1.25 g/L in dextrose 5% 
and also sodium chloride 0.9% was filtered through a 0.45-μm 
filter. The delivered concentration did not decrease.754 

DOI: 10.37573/9781585286850.308

Compatibility Information
Solution Compatibility

Pentobarbital sodium

Test Soln Name Mfr  Mfr  Conc/L or % Remarks Ref C/I

Dextrose 2.5% in half-strength Ringer’s 
injection

AB AB 500 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection AB AB 500 mg Physically compatible 3 C

Dextrose 2.5% in Ringer’s injection, lactated AB AB 500 mg Physically compatible 3 C

Dextrose 5% in half-strength Ringer’s  
injection, lactated

AB AB 500 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection, lactated AB AB 500 mg Physically compatible 3 C

Dextrose 10% in Ringer’s injection, lactated AB AB 500 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.45% AB AB 500 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.9% AB AB 500 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.225% AB AB 500 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.45% AB AB 500 mg Physically compatible 3 C



aSHP inJeCtable druG inFormation Pentobarbital Sodium 1267

Test Soln Name Mfr  Mfr  Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium chloride 0.9% AB AB 500 mg Physically compatible 3 C

Dextrose 10% in sodium chloride 0.9% AB AB 500 mg Physically compatible 3 C

Dextrose 2.5% AB AB 500 mg Physically compatible 3 C

Dextrose 5% AB AB 500 mg Physically compatible 3 C

Dextrose 5% MGa AB 600 mg and 1.25 g Physically compatible and chemically 
stable for 12-hr study period

754 C

Dextrose 5% BAb AB 4 and 8 g Visually compatible with no loss in 24 hr 1590 C

Dextrose 5% BAb AB >8 g Occasional visible precipitation 1590 I

Dextrose 10% AB AB 500 mg Physically compatible 3 C

Ionosol B in dextrose 5% AB AB 500 mg Physically compatible 3 C

Ionosol MB in dextrose 5% AB AB 500 mg Physically compatible 3 C

Ringer’s injection AB AB 500 mg Physically compatible 3 C

Ringer’s injection, lactated AB AB 500 mg Physically compatible 3 C

Sodium chloride 0.45% AB AB 500 mg Physically compatible 3 C

Sodium chloride 0.9% AB AB 500 mg Physically compatible 3 C

Sodium chloride 0.9% MGa AB 600 mg and 1.25 g Physically compatible and chemically 
stable for 12-hr study period

754 C

Sodium chloride 0.9% BAb AB 4 and 8 g Visually compatible with no loss in 24 hr 1590 C

Sodium chloride 0.9% BAb AB >8 g Occasional visible precipitation 1590 I

Sodium chloride 0.9% BA AB 10 g Crystals form in less than 24 hr at 25°C 2429 I

Sodium lactate 1⁄6 M AB AB 500 mg Physically compatible 3 C

a Tested in polyolefin containers.

b Tested in PVC containers.

Additive Compatibility

Pentobarbital sodium

Test Drug  Mfr  Conc/L or %  Mfr  Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g AB 100 mg D5LR, D5R, D5S, 
D5W, D10W, 
LR, NS, R, SL

Physically compatible and both 
stable for 24 hr at 25°C

294 C

Aminophylline 500 mg AB 500 mg Physically compatible 3 C

Aminophylline SE 500 mg AB 500 mg Physically compatible 6 C

Aminophylline SE 1 g AB 1 g D5W Physically compatible 15 C

Calcium chloride UP 1 g AB 1 g D5W Physically compatible 15 C

Chloramphenicol sodium 
succinate

PD 1 g AB 200 mg Physically compatible 6 C

Dimenhydrinate SE 500 mg AB 1 g D5W Physically compatible 15 C

Ephedrine sulfate LI 250 mg AB 1 g D5W Physically incompatible 15 I

Solution Compatibility (Cont.)
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Test Drug  Mfr  Conc/L or %  Mfr  Conc/L or % Test Solution Remarks Ref C/I

Erythromycin lactobi-
onate

AB 1 g AB 500 mg Physically compatible. Erythromycin 
stable for 24 hr at 25°C

20 C

Hydrocortisone sodium 
succinate

UP 500 mg AB 1 g D5W Physically incompatible 15 I

Hydroxyzine HCl RR 250 mg AB 1 g D5W Physically incompatible 15 I

Lidocaine HCl AST 2 g AB 500 mg Physically compatible 24 C

Penicillin G potassium a 900,000 units AB 500 mg D5W 17% penicillin loss in 6 hr at 25°C 48 I

Penicillin G potassium SQ 1 million units AB 500 mg D5W 42% penicillin loss in 24 hr at 25°C 47 I

Pentazocine lactate WI 300 mg AB 1 g D5W Physically incompatible 15 I

Promethazine HCl WY 250 mg AB 1 g D5W Physically incompatible 15 I

Sodium bicarbonate AB 80 mEq AB 1 g D5W Physically incompatible 15 I

Succinylcholine chloride Pentobarbital precipitates or succi-
nylcholine hydrolyzes

4 I

Verapamil HCl KN 80 mg AB 200 mg D5W, NS Physically compatible for 24 hr 764 C

a A buffered preparation was specified.

Drugs in Syringe Compatibility

Pentobarbital sodium

Test Drug  Mfr  Amt  Mfr  Amt Remarks Ref C/I

Aminophylline 500 mg/2 mL AB 500 mg/10 mL Physically compatible 55 C

Atropine sulfate 0.6 mg/1.5 mL WY 100 mg/2 mL Physically compatible for at least 15 min 14 C

Atropine sulfate ST 0.4 mg/1 mL AB 50 mg/1 mL Physically compatible for at least 15 min 326 C

Atropine sulfate LI 0.6 mg/1.5 mL AB 100 mg/2 mL Precipitate forms in 24 hr at room tempera-
ture

542 I

Butorphanol tartrate BR 4 mg/2 mL AB 50 mg/1 mL Precipitates immediately 761 I

Chlorpromazine HCl SKF 50 mg/2 mL AB 500 mg/10 mL Physically incompatible 55 I

Chlorpromazine HCl SKF 50 mg/2 mL WY 100 mg/2 mL Precipitate forms within 15 min 14 I

Chlorpromazine HCl PO 50 mg/2 mL AB 50 mg/1 mL Physically incompatible within 15 min 326 I

Dimenhydrinate SE 50 mg/1 mL AB 500 mg/10 mL Physically incompatible 55 I

Dimenhydrinate HR 50 mg/1 mL AB 50 mg/1 mL Physically incompatible within 15 min 326 I

Diphenhydramine HCl PD 50 mg/1 mL WY 100 mg/2 mL Precipitate observed within 15 min 14 I

Diphenhydramine HCl PD 50 mg/1 mL AB 500 mg/10 mL Physically incompatible 55 I

Diphenhydramine HCl PD 50 mg/1 mL AB 50 mg/1 mL Physically incompatible within 15 min 326 I

Droperidol MN 2.5 mg/1 mL AB 50 mg/1 mL Physically incompatible within 15 min 326 I

Ephedrine sulfate 50 mg/1 mL AB 500 mg/10 mL Physically compatible 55 C

Fentanyl citrate MN 0.05 mg/1 mL AB 50 mg/1 mL Physically incompatible within 15 min 326 I

Glycopyrrolate RB 0.2 mg/1 mL AB 50 mg/1 mL Precipitates immediately 331 I

Glycopyrrolate RB 0.4 mg/2 mL AB 50 mg/1 mL Precipitates immediately 331 I

Additive Compatibility (Cont.)
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Test Drug  Mfr  Amt  Mfr  Amt Remarks Ref C/I

Glycopyrrolate RB 0.2 mg/1 mL AB 100 mg/2 mL Precipitates immediately 331 I

Hyaluronidase AB 150 units AB 500 mg/10 mL Physically compatible 55 C

Hydromorphone HCl KN 4 mg/2 mLa AB 50 mg/1 mL Physically compatible for 30 min 517 C

Hydromorphone HCl KN 4 mg/2 mLb AB 50 mg/1 mL Transient precipitate that dissipates after 
mixing and stays clear for 30 min

517 ?

Hydroxyzine HCl PF 100 mg/4 mL WY 100 mg/2 mL Precipitate forms within 15 min 14 I

Hydroxyzine HCl PF 50 mg/1 mL AB 50 mg/1 mL Physically incompatible within 15 min 326 I

Meperidine HCl WI 100 mg/2 mL AB 500 mg/10 mL Physically incompatible 55 I

Meperidine HCl WY 100 mg/1 mL WY 100 mg/2 mL Precipitate forms within 15 min 14 I

Meperidine HCl WI 50 mg/1 mL AB 50 mg/1 mL Physically incompatible within 15 min 326 I

Midazolam HCl RC 5 mg/1 mL WY 100 mg/2 mL White precipitate forms immediately 1145 I

Morphine sulfate 16.2 mg/1 mL AB 500 mg/10 mL Physically compatible 55 C

Morphine sulfate WY 15 mg/1 mL WY 100 mg/2 mL Precipitate forms within 15 min 14 I

Morphine sulfate ST 15 mg/1 mL AB 50 mg/1 mL Physically incompatible within 15 min 326 I

Nalbuphine HCl EN 10 mg/1 mL WY 50 mg/1 mL Immediate white milky precipitate that 
persists for 36 hr at 27°C

762 I

Nalbuphine HCl EN 2.5 mg/0.25 mL WY 50 mg/1 mL Immediate white milky precipitate that 
clears upon vigorous shaking

762 I

Nalbuphine HCl EN 5 mg/0.5 mL WY 50 mg/1 mL Immediate white milky precipitate that 
persists for 36 hr at 27°C

762 I

Neostigmine methylsul-
fate

RC 0.5 mg/1 mL AB 500 mg/10 mL Physically compatible 55 C

Pentazocine lactate WI 30 mg/1 mL WY 100 mg/2 mL Precipitate forms within 15 min 14 I

Pentazocine lactate WI 30 mg/1 mL AB 50 mg/1 mL Physically incompatible within 15 min 326 I

Prochlorperazine edisylate SKF 10 mg/2 mL AB 500 mg/10 mL Physically incompatible 55 I

Prochlorperazine edisylate SKF WY 100 mg/2 mL Precipitate forms within 15 min 14 I

Prochlorperazine edisylate PO 5 mg/1 mL AB 50 mg/1 mL Physically incompatible within 15 min 326 I

Promethazine HCl WY 100 mg/4 mL AB 500 mg/10 mL Physically incompatible 55 I

Promethazine HCl WY 50 mg/2 mL WY 100 mg/2 mL Precipitate forms within 15 min 14 I

Promethazine HCl PO 50 mg/2 mL AB 50 mg/1 mL Physically incompatible within 15 min 326 I

Ranitidine HCl GL 50 mg/5 mL AB 100 mg Precipitates immediately 1151 I

Scopolamine HBr 0.6 mg/1.5 mL WY 100 mg/2 mL Physically compatible for at least 15 min 14 C

Scopolamine HBr 0.13 mg/0.26 mL AB 500 mg/10 mL Physically compatible 55 C

Scopolamine HBr ST 0.4 mg/1 mL AB 50 mg/1 mL Physically compatible for at least 15 min 326 C

Sodium bicarbonate 3.75 g/50 mL AB 500 mg/10 mL Physically compatible 55 C

a Vial formulation was tested.

b Ampul formulation was tested.

Drugs in Syringe Compatibility (Cont.)
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Y-Site Injection Compatibility (1:1 Mixture)

Pentobarbital sodium

Test Drug  Mfr  Conc  Mfr  Conc Remarks Ref C/I

Acyclovir sodium BW 5 mg/mLa WY 2 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Fenoldopam mesylate AB 80 mcg/mLb AB 5 mg/mLb Trace haze and microparticulates form immediately 2467 I

Insulin, regular LI 1 unit/mLb WY 2 mg/mLb Physically compatible for 3 hr 1316 C

Linezolid PHU 2 mg/mL AB 5 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Propofol ZENd 10 mg/mL WY 5 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

TNA #218 to #226c AB 5 mg/mLa Damage to emulsion occurs immediately with free oil 
formation possible

2215 I

TPN #212 to #215c AB 5 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

d Test performed using the formulation WITH edetate disodium.

Selected Revisions January 31, 2020. © Copyright, October 
1982. American Society of Health-System Pharmacists, Inc.
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Pentostatin
AHFS 10:00

Products
Pentostatin is available as a lyophilized powder in vials 
containing 10 mg of drug. Also present are 50 mg of mannitol 
and sodium hydroxide or hydrochloric acid to adjust the pH. 
Reconstitute the vial contents with 5 mL of sterile water for 
injection and shake well to yield a 2-mg/mL solution.1(8/07) 

pH
From 7 to 8.5.1(8/07) 

Trade Name(s)
Nipent

Administration
Pentostatin is administered intravenously by injection over five 
minutes or by infusion over 20 to 30 minutes when diluted in 25 
to 50 mL of dextrose 5% or sodium chloride 0.9%. Adequate 
hydration is necessary prior to administering pentostatin. 
Administration of 500 to 1000 mL of dextrose 5% in sodium 
chloride 0.45% or similar solution prior to drug administration 
with an additional 500 mL of dextrose 5% or similar solution 
after drug administration is recommended.1(8/07) 4 

Stability
The manufacturer recommends that pentostatin be stored under 
refrigeration,1(8/07) but other information indicates that the drug in 
intact vials is stable for at least three years at room temperature.234 

The white to off-white powder yields a colorless solution 
when reconstituted. The manufacturer states that reconsti-
tuted pentostatin solutions are stable at room temperature for 
up to eight hours only because of the absence of antibacterial 
preservatives.1(8/07) Other information indicates that the recon-
stituted solution is stable for 72 hours at room temperature, 
exhibiting a 2 to 4% loss.234 1453 

Pentostatin (Parke-Davis) 0.03 mg/mL diluted in sodium chlo-
ride 0.9% and stored at 22°C did not exhibit a substantial anti-
microbial effect on the growth of four organisms (Enterococcus 
faecium, Staphylococcus aureus, Pseudomonas aeruginosa, and 
Candida albicans) inoculated into the solution. C. albicans main-
tained viability for 24 hours, and the others were viable for 48 
to 120 hours. The author recommended that diluted solutions 
of pentostatin be stored under refrigeration whenever possible 
and that the potential for microbiological growth be considered 
when assigning expiration periods.2160 

pH Effects
Pentostatin displays greater decomposition under acidic 
conditions compared to alkaline conditions. The pH range of 
maximum stability is about 6.5 to 11.5. At pH 6 to 8, hydrolysis 
is not sensitive to the ionic strength of the solution.1453 

Sorption
Pentostatin does not undergo sorption to PVC containers or 
administration sets at concentrations between 0.18 and 0.33 
mg/mL in dextrose 5% or sodium chloride 0.9%.1(8/07) 

DOI: 10.37573/9781585286850.309

Compatibility Information
Solution Compatibility

Pentostatin

Test Soln Name Mfr  Mfr  Conc/L or % Remarks Ref C/I

Dextrose 5% NCI 20 mg 2% loss in 24 hr and 8 to 10% in 48 hr at room tempera-
ture. No loss in 96 hr refrigerated

234 C

Dextrose 5% TRa, BAb NCI 20 mg 10% loss in 54 hr at 23°C 1453 C

Dextrose 5% TRa, BAb NCI 2 mg 10% loss in 11 hr at 23°C 1453 I

Ringer’s injection, lactated NCI 20 mg Up to 4% loss in 48 hr at room temperature 234 C

Sodium chloride 0.9% NCI 20 mg Up to 4% loss in 48 hr at room temperature. No loss in  
96 hr under refrigeration

234 C

Sodium chloride 0.9% ABa, BAb NCI 20 mg 1 to 4% loss in about 49 hr at 23°C 1453 C

Sodium chloride 0.9% ABa, BAb NCI 2 mg 3 to 6% loss in 48 hr at 23°C 1453 C

a Tested in glass containers.

b Tested in PVC containers.
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Y-Site Injection Compatibility (1:1 Mixture)

Pentostatin

Test Drug  Mfr  Conc  Mfr  Conc Remarks Ref C/I

Fludarabine phosphate BX 1 mg/mLa NCI 0.4 mg/mLb Visually compatible for 4 hr at 22°C 1439 C

Melphalan HCl BW 0.1 mg/mLb PD 0.4 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Ondansetron HCl GL 1 mg/mLb NCI 0.4 mg/mLb Visually compatible for 4 hr at 22°C 1365 C

Paclitaxel NCI 1.2 mg/mLa NCI 0.4 mg/mLb Physically compatible for 4 hr at 22°C 1556 C

Sargramostim IMM 10 mcg/mLb NCI 0.4 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

Selected Revisions October 1, 2012. © Copyright, October 1992. 
American Society of Health-System Pharmacists, Inc.
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Peramivir
AHFS 8:18.28

Products
Peramivir injection is available as a concentrate in single-use 
vials containing peramivir 10 mg/mL (on the anhydrous basis) 
in sodium chloride 0.9%.2960 Sodium hydroxide and/or hydro-
chloric acid may have been added to adjust the pH.2960 

pH
From 5.5 to 8.5.2960 

Tonicity
Peramivir injection is isotonic.2960 

Trade Name(s)
Rapivab

Administration
Peramivir is administered by intravenous infusion over 15 to 30 
minutes after dilution of the injection concentrate to a maximum 
of 100 mL with a compatible infusion solution.2960 (See Solution 
Compatibility.)

Stability
Peramivir injection concentrate should be clear and colorless.2960 
Intact vials should be stored at controlled room temperature 
and retained in the original carton.2960 

Visually inspect peramivir injection for particulate matter or 
discoloration prior to use.2960 

Single-use vials of peramivir do not contain any preserva-
tives.2960 Diluted solutions should be used immediately or stored 
for up to 24 hours under refrigeration; any unused portion 
should be discarded after 24 hours.2960 If refrigerated, diluted 
solutions should be allowed to come to room temperature and 
then administered immediately.2960 

Sorption
Peramivir injection is stated to be compatible with materials 
commonly used for administration (e.g., PVC bags, PVC-free 
bags, polypropylene syringes, polyethylene tubing).2960 

DOI: 10.37573/9781585286850.310

Compatibility Information
Solution Compatibility

Peramivir

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BCT Manufacturer-recommended solution 2960 C

Ringer’s injection, lactated BCT Manufacturer-recommended solution 2960 C

Sodium chloride 0.45% BCT Manufacturer-recommended solution 2960 C

Sodium chloride 0.9% BCT Manufacturer-recommended solution 2960 C

© Copyright, July 2015. American Society of Health-System 
Pharmacists, Inc.
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Pertuzumab
AHFS 10:00

Products
Pertuzumab is available as a preservative-free solution at a 
concentration of 30 mg/mL in 420-mg single-use vials.3091  Each 
vial also contains l-histidine acetate 20 mM, sucrose 120 mM, 
and polysorbate 20 0.02%.3091 

Vials of pertuzumab should be visually inspected for particu-
late matter and discoloration.3091  To prepare a solution for infu-
sion, the appropriate dose of the solution should be diluted in 
250 mL of sodium chloride 0.9% in a polyvinyl chloride (PVC) or 
polyolefin bag; dextrose 5% should not be used.3091  The infusion 
bag should be gently inverted to mix the diluted solution.3091  
The diluted solution should not be shaken.3091 

pH
6.3091 

Trade Name(s)
Perjeta

Administration
Pertuzumab is administered only by intravenous infusion 
following dilution in 250 mL of sodium chloride 0.9%.3091  Doses 
of 840 mg should be infused over 60 minutes; doses of 420 
mg should be infused over 30 to 60 minutes.3091  Pertuzumab 
should not be administered by intravenous push or bolus  
injection.3091 

Stability
Intact vials of pertuzumab should be stored at 2 to 8°C in the 
outer carton to protect from light until time of use.3091  The drug 
should not be frozen or shaken.3091 

The manufacturer recommends that diluted solutions of 
pertuzumab be used immediately once prepared; however, 
diluted solutions may be stored at 2 to 8°C for up to 24 hours 
when prepared as directed.3091  The manufacturer states that 
pertuzumab should not be mixed with other drugs.3091 

DOI: 10.37573/9781585286850.311

Compatibility Information
Solution Compatibility

Pertuzumab

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% a GEN 1.6 and 3 g Stable for up to 24 hr at 2 to 8°C 3091 C

Sodium chloride 0.9% b GEN 1.6 and 3 g Stable for up to 24 hr at 2 to 8°C 3091 C

Sodium chloride 0.9% BRNb GEN 1.6 g Stable for up to 24 hr at 30°C 3090 C

Sodium chloride 0.9% BRNb GEN 3 g Stable for up to 24 hr at 5 and 30°C 3090 C

Sodium chloride 0.9% BAa GEN 3 g Stable for up to 24 hr at 5 and 30°C 3090 C

a Tested in PVC containers.

b Tested in polyolefin containers.

Additive Compatibility

Pertuzumab

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Trastuzumab GEN 1.5 g GEN 1.5 g NSa Compatible and stable for up to 24 hr at 30°C 3090 C

Trastuzumab GEN 2.3 g GEN 2.7 g NSb Compatible and stable for up to 24 hr at 5 and 30°C 3090 C

a Tested in polyolefin containers.

b Tested in polyolefin and PVC containers.

© Copyright, July 2016. American Society of Health-System 
Pharmacists, Inc.
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Phenobarbital Sodium
AHFS 28:12.04

Products
Phenobarbital sodium injection is available in various dosage 
forms and sizes, including 30, 60, 65, and 130 mg/mL, from 
several manufacturers. The product formulations also contain 
ethanol 10%, propylene glycol 67.8 to 75%, and water for 
injection. Some products also contain benzyl alcohol 1.5% as a 
preservative.1(2/08) 4 

pH
The USP cites the official pH range as 9.2 to 10.2.17 

Osmolality
The osmolality of phenobarbital sodium 65 mg/mL was 15,570 
mOsm/kg by freezing-point depression and 9285 mOsm/kg by 
vapor pressure.1071  The osmolality of phenobarbital sodium 200 
mg/mL was 10,800 mOsm/kg.

The osmolality of phenobarbital sodium 100 mg was calcu-
lated for the following dilutions:1054 

Osmolality (mOsm/kg)

Diluent 50 mL 100 mL

Dextrose 5% 296 289

Sodium chloride 0.9% 325 317

Trade Name(s)
Luminal Sodium

Administration
Phenobarbital sodium is administered by intramuscular injec-
tion into a large muscle and slow intravenous injection. The 
commercial injection is highly alkaline and may cause local 
tissue damage. Do not administer subcutaneously. When given 
intravenously, the rate of injection should not exceed 60 mg/
min.1(2/08) 4 

Stability
Phenobarbital sodium injection in intact containers should be stored 
at controlled room temperature and protected from light.1(2/08) 

Phenobarbital sodium under simulated summer conditions in 
paramedic vehicles was exposed to temperatures ranging from 
26 to 38°C over 4 weeks. Analysis found no loss of the drug 
under these conditions.2562 

Phenobarbital sodium is not generally considered stable in 
aqueous solutions.4  However, a test of phenobarbital sodium 
10% (w/v) in aqueous solution showed 7% decomposition in 4 
weeks when stored at 20°C. There was no measurable decom-
position in 8 weeks with storage at −25°C.233 

In addition, the stability of phenobarbital sodium diluted to 
a 10-mg/mL concentration in sodium chloride 0.9% for use in 
infants was studied. When stored at 4°C, the dilution was phys-
ically compatible with no loss of drug over 28 days.1294 

Phenobarbital may precipitate from solutions of phenobar-
bital sodium, depending on the concentration and acidic pH.4  
No solution containing a precipitate or that is more than slightly 
discolored should be used.1(2/08) 4 

Phenobarbital sodium may raise the pH of admixture solu-
tions to the alkaline range and, therefore, should not be mixed 
with alkali-labile drugs.47 

Plasticizer Leaching
Phenobarbital sodium 6 mg/mL in dextrose 5% did not leach 
diethylhexyl phthalate (DEHP) plasticizer from 50-mL polyvinyl 
chloride (PVC) bags in 24 hours at 24°C.1683 

Filtration
Phenobarbital sodium 130 mg/L in dextrose 5%, sodium chlo-
ride 0.9%, and Ringer’s injection, lactated filtered over 12 
hours through a 5-μm stainless steel depth filter (Argyle Filter 
Connector), a 0.22-μm cellulose ester membrane filter (Ivex-2 
Filter Set), and a 0.22-μm polycarbonate membrane filter 
(In-Sure Filter Set), showed no loss due to binding to the filters.320 

DOI: 10.37573/9781585286850.312

Compatibility Information
Solution Compatibility

Phenobarbital sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in half-strength Ringer’s injection AB 320 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection AB 320 mg Physically compatible 3 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in Ringer’s injection, lactated AB 320 mg Physically compatible 3 C

Dextrose 5% in half-strength Ringer’s injection, lactated AB 320 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection, lactated AB 320 mg Physically compatible 3 C

Dextrose 10% in Ringer’s injection, lactated AB 320 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.45% AB 320 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.9% AB 320 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.225% AB 320 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.45% AB 320 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% AB 320 mg Physically compatible 3 C

Dextrose 10% in sodium chloride 0.9% AB 320 mg Physically compatible 3 C

Dextrose 2.5% AB 320 mg Physically compatible 3 C

Dextrose 5% AB 320 mg Physically compatible 3 C

Dextrose 10% AB 320 mg Physically compatible 3 C

Ionosol B in dextrose 5% AB 320 mg Physically compatible 3 C

Ionosol MB in dextrose 5% AB 320 mg Physically compatible 3 C

Ringer’s injection AB 320 mg Physically compatible 3 C

Ringer’s injection, lactated AB 320 mg Physically compatible 3 C

Sodium chloride 0.45% AB 320 mg Physically compatible 3 C

Sodium chloride 0.9% AB 320 mg Physically compatible 3 C

Sodium lactate 1⁄6 M AB 320 mg Physically compatible 3 C

Additive Compatibility

Phenobarbital sodium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g LI 300 mg D5LR, D5R, D5S, 
D5W, D10W, LR, 
NS, R, SL

Physically compatible and both 
stable for 24 hr at 25°C

294 C

Aminophylline SE 500 mg AB 100 mg Physically compatible 6 C

Aminophylline SE 1 g WI 200 mg D5W Physically compatible 15 C

Calcium chloride UP 1 g WI 200 mg D5W Physically compatible 15 C

Calcium gluconate UP 1 g WI 200 mg D5W Physically compatible 15 C

Chlorpromazine HCl BP 200 mg BP 800 mg D5W, NS Precipitates immediately 26 I

Colistimethate sodium WC 500 mg WI 200 mg D5W Physically compatible 15 C

Dimenhydrinate SE 500 mg WI 200 mg D5W Physically compatible 15 C

Ephedrine sulfate LI 250 mg WI 200 mg D5W Physically incompatible 15 I

Hydralazine HCl BP 80 mg BP 800 mg D5W Yellow color and precipitate in 3 hr 26 I

Hydrocortisone sodium 
succinate

UP 500 mg WI 200 mg D5W Physically incompatible 15 I

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Hydroxyzine HCl RR 250 mg WI 200 mg D5W Physically incompatible 15 I

Meropenem ZEN 1 and 20 g ES 200 mg NS Visually compatible for 4 hr at room 
temperature

1994 C

Pentazocine lactate WI 300 mg WI 200 mg D5W Physically incompatible 15 I

Polymyxin B sulfate BW 200 mg WI 200 mg D5W Physically compatible 15 C

Prochlorperazine 
mesylate

BP 100 mg BP 800 mg D5W Haze develops over 3 hr 26 I

Prochlorperazine 
mesylate

BP 100 mg BP 800 mg NS Precipitates immediately 26 I

Promethazine HCl WY 250 mg WI 200 mg D5W Physically incompatible 15 I

Promethazine HCl BP 100 mg BP 800 mg D5W Haze develops over 3 hr 26 I

Promethazine HCl BP 100 mg BP 800 mg NS Precipitates immediately 26 I

Succinylcholine chloride Phenobarbital precipitates or succi-
nylcholine hydrolyzes

4 I

Verapamil HCl KN 80 mg ES 260 mg D5W, NS Physically compatible for 24 hr 764 C

Drugs in Syringe Compatibility

Phenobarbital sodium

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Caffeine citrate 20 mg/1 mL ES 130 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Heparin sodium 2500 units/1 mL 200 mg/1 mL Physically compatible for at least 5 min 1053 C

Hydromorphone HCl KN 2, 10, 40 mg/1 mL AB 120 mg/1 mL Precipitate forms immediately but dissipates 
with shaking. Phenobarbital precipitates 
after 6 hr at room temperature

2082 I

Pantoprazole sodium a 4 mg/1 mL 120 mg/1 mL Precipitates within 4 hr 2574 I

Ranitidine HCl GL 50 mg/2 mL AB 120 mg/1 mL Immediate white haze 978 I

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Phenobarbital sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Doripenem JJ 5 mg/mLa b BA 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxapram HCl RB 2 mg/mLa ES 10 mg/mLb Visually compatible for 4 hr at 23°C 2470 C

Enalaprilat MSD 1.25 mg/mL WY 0.32 mg/mLa b Physically compatible for 4 hr at 21°C 1409 C

Fentanyl citrate JN 0.025 mg/mLa WY 2 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Fosphenytoin sodium PDe 10 mg PE/mLb 130 mg/mL Visually compatible with no loss of either drug in  
8 hr at room temperature

2212 C

Hydromorphone HCl KN 2, 10, 40 mg/mL AB 120 mg/mL Turbidity forms but dissipates; phenobarbital precip-
itates in 6 hr

1532 I

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Hydromorphone HCl AST 0.5 mg/mLa WY 2 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Ibuprofen lysinate OVA 10 mg/mL BA 30 mg/mLg Physically compatible for 4 hr at room temperature 3541 C

Ibuprofen lysinate OVA 10 mg/mL BA 130 mg/mL Physically compatible for 4 hr at room temperature 3541 C

Levofloxacin OMN 5 mg/mLa ES 130 mg/mL Visually compatible for 4 hr at 24°C 2233 C

Linezolid PHU 2 mg/mL WY 5 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Meropenem ZEN 1 and 50 mg/
mLb 

ES 0.32 mg/mLc Visually compatible for 4 hr at room temperature 1994 C

Methadone HCl LI 1 mg/mLa WY 2 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Morphine sulfate AST 1 mg/mLa WY 2 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Propofol ZENf 10 mg/mL WY 5 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

TNA #218 to #226d WY 5 mg/mLa Damage to emulsion occurs immediately with free 
oil formation possible

2215 I

TPN #212 to #215d WY 5 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in sterile water for injection.

d Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

e Concentration of fosphenytoin expressed in milligrams of phenytoin sodium equivalents (PE) per mL.

f Test performed using the formulation WITH edetate disodium.

g Tested in both dextrose 5% and sodium chloride 0.9%.

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Phentolamine Mesylate
AHFS 12:16.04.04

Products
Phentolamine mesylate is available in vials containing 5 mg of 
drug with 25 mg of mannitol as a lyophilized powder. Reconsti-
tution with 1 mL of sterile water for injection results in a 5-mg/mL  
solution.1(4/06) 4 

pH
From 4.5 to 6.5.4 

Administration
Phentolamine mesylate may be administered by intramuscular 
or intravenous injection.1(4/06) 4 

Stability
The intact vials should be stored at controlled room tempera-
ture.1(4/06) 4  Although the manufacturer recommends that 
reconstituted solutions be used immediately and not 
stored,1(4/06) other information indicates that such solutions 
are stable for 48 hours at room temperature and one week 
at 2 to 8°C.4 

Sorption
Phentolamine mesylate was shown not to exhibit sorption to 
PVC bags and tubing, polyethylene tubing, Silastic tubing, and 
polypropylene syringes.536 606 

DOI: 10.37573/9781585286850.313

Compatibility Information
Additive Compatibility

Phentolamine mesylate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Dobutamine HCl LI 1 g CI 20 mg D5W, NS Physically compatible for 24 hr at 21°C 812 C

Verapamil HCl KN 80 mg RC 10 mg D5W, NS Physically compatible for 24 hr 764 C

Drugs in Syringe Compatibility

Phentolamine mesylate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Papaverine HCl LI 30 mg/mL BV, CI 0.5 mg/mLa Physically compatible. Little papaverine loss at 5 and 
25°C. 1 to 3% phentolamine loss at 5°C and 4 to 5% at 
25°C in 30 days

1161 C

a Constituted with the papaverine hydrochloride injection.

Y-Site Injection Compatibility (1:1 Mixture)

Phentolamine mesylate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amiodarone HCl LZ 4 mg/mLa b CI 0.04 mg/mLa b Physically compatible for 24 hr at 
21°C under fluorescent light

1032 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

Selected Revisions October 1, 2012. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Phenylephrine Hydrochloride
AHFS 12:12.04

Products
Phenylephrine hydrochloride is available as a 1% solution in 
1-mL single-use vials and 5- and 10-mL pharmacy bulk vials.3051 
3052 Each mL of solution contains phenylephrine hydrochloride 
10 mg with sodium citrate dihydrate 4 mg, citric acid monohy-
drate 1 mg, sodium chloride 3.5 mg, and sodium metabisulfite  
2 mg in water for injection.3051 3052 The pH may have been 
adjusted with sodium hydroxide and/or hydrochloric acid during 
manufacturing.3051 3052 

Pharmacy bulk vials should only be used in the preparation of 
solutions for continuous infusion.3052 

pH
The 10% solution of phenylephrine (West-Ward) has a pH 
ranging from 3 to 6.5.3051 The 10% solution of Vazculep has a pH 
ranging from 3.5 to 5.5.3052 

Trade Name(s)
Vazculep

Administration
Phenylephrine hydrochloride is administered by intravenous 
bolus injection or by continuous intravenous infusion.3051 3052 
For intravenous bolus injection, a 100-mcg/mL solution from 
which the bolus injection is withdrawn should be prepared by 
diluting 1 mL (10 mg) of phenylephrine hydrochloride with 99 
mL of dextrose 5% or sodium chloride 0.9%.3051 3052 For contin-
uous intravenous infusion, 1 mL (10 mg) of phenylephrine hydro-
chloride should be added to 500 mL of dextrose 5% or sodium 
chloride 0.9% to yield a final concentration of 20 mcg/mL.3051 3052 

Stability
Intact vials of phenylephrine hydrochloride should be stored 
at controlled room temperature and protected from light by 
storing in the original carton until time of use.3051 3052 

The diluted solution should be visually inspected for partic-
ulate matter and discoloration prior to use; the solution should 
not be used if it is colored or cloudy or contains particulate 
matter.3051 3052 

Once the closure of the pharmacy bulk vial has been pene-
trated with a suitable sterile transfer set or dispensing set that 
allows the measured dispensing of the vial contents, the vial 
should not be re-entered, and dispensing from the vial should 
be completed within 4 hours.3052 Any unused portion should be 
discarded.3052 

Phenylephrine hydrochloride was stable for 84 days at 60°C in 
a 250-mg/100-mL concentration in sterile water for injection.132 

Phenylephrine hydrochloride in dextrose 5% is stated to be 
stable for at least 48 hours at pH 3.5 to 7.5.4 

Syringes
Phenylephrine hydrochloride (Gensia Sicor) 0.1 mg/mL pack-
aged in polypropylene plastic syringes fitted with tip seals and 
stored at 23 to 25°C in fluorescent light and at 3 to 5°C and at 
–20°C in the dark for 30 days exhibited no precipitation, cloudi-
ness, or color change and virtually no loss of drug.2737 

Central Venous Catheter
Phenylephrine hydrochloride (Ohmeda) 1 mg/mL in dextrose 
5% was found to be compatible with the ARROWg+ard Blue 
Plus (Arrow International) chlorhexidine-bearing triple-lumen 
central catheter. Essentially complete delivery of the drug was 
found with little or no drug loss occurring. Furthermore, chlor-
hexidine delivered from the catheter remained at trace amounts 
with no substantial increase due to the delivery of the drug 
through the catheter.2335 

DOI: 10.37573/9781585286850.314

Compatibility Information
Solution Compatibility

Phenylephrine HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in half-strength Ringer’s injection AB WI 1 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection AB WI 1 mg Physically compatible 3 C

Dextrose 2.5% in Ringer’s injection, lactated AB WI 1 mg Physically compatible 3 C

Dextrose 5% in half-strength Ringer’s injection, 
lactated

AB WI 1 mg Physically compatible 3 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s injection, lactated AB WI 1 mg Physically compatible 3 C

Dextrose 10% in Ringer’s injection, lactated AB WI 1 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.45% AB WI 1 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.9% AB WI 1 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.225% AB WI 1 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.45% AB WI 1 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% AB WI 1 mg Physically compatible 3 C

Dextrose 10% in sodium chloride 0.9% AB WI 1 mg Physically compatible 3 C

Dextrose 2.5% AB WI 1 mg Physically compatible 3 C

Dextrose 5% AB WI 1 mg Physically compatible 3 C

Dextrose 5% WW 20 and 100 mg Stable for 4 hr at room temperature or 24 hr 
under refrigeration

3051 C

Dextrose 5% ECL 20 and 100 mg Stable for 4 hr at room temperature or 24 hr 
under refrigeration

3052 C

Dextrose 10% AB WI 1 mg Physically compatible 3 C

Ionosol B in dextrose 5% AB WI 1 mg Physically compatible 3 C

Ionosol MB in dextrose 5% AB WI 1 mg Physically compatible 3 C

Ringer’s injection AB WI 1 mg Physically compatible 3 C

Ringer’s injection, lactated AB WI 1 mg Physically compatible 3 C

Sodium chloride 0.45% AB WI 1 mg Physically compatible 3 C

Sodium chloride 0.9% WI 2.5 g Stable for 24 hr at 22°C 132 C

Sodium chloride 0.9% AB WI 1 mg Physically compatible 3 C

Sodium chloride 0.9% BAa BA 100 and 200 mg Physically compatible with no loss in 14 days 
at 25°C

2524 C

Sodium chloride 0.9% BAa SZ 200 and 400 mg Physically compatible with less than 5% loss 
in 60 days at room temperature in light

2963 C

Sodium chloride 0.9% WW 20 and 100 mg Stable for 4 hr at room temperature or 24 hr 
under refrigeration

3051 C

Sodium chloride 0.9% ECL 20 and 100 mg Stable for 4 hr at room temperature or 24 hr 
under refrigeration

3052 C

Sodium lactate 1⁄6 M AB WI 1 mg Physically compatible 3 C

a Tested in PVC containers.

Additive Compatibility

Phenylephrine HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Chloramphenicol 
sodium succinateb 

PD 500 mg WI 2.5 g D5W, NS Phenylephrine stable for 24 hr at 22°C 132 C

Dobutamine HCl LI 1 g WI 20 mg D5W, NS Physically compatible for 24 hr at 21°C 812 C

Lidocaine HCl AST 2 g WI 20 mg Physically compatible 24 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Potassium chloride AB 40 mEq WI 2.5 g D5W Phenylephrine stable for 24 hr at 22°C 132 C

Sodium bicarbonate AB 2.4 mEqa WI 10 mg D5W Physically compatible for 24 hr 772 C

Sodium bicarbonate 5% WI 20 mg Stable for 24 hr at 25°C 48 C

a One vial of Neut added to a liter of admixture.

b Tested both with and without sodium bicarbonate 7.5 g/L.

Drugs in Syringe Compatibility

Phenylephrine HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Caffeine citrate 20 mg/1 mL ES 10 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Lidocaine HCl 2% 0.25% No loss of either drug in 66 days at 25°C 1278 C

Y-Site Injection Compatibility (1:1 Mixture)

Phenylephrine HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amiodarone HCl LZ 4 mg/mLa b WI 0.04 mg/mLa b Physically compatible for 24 hr at 21°C 1032 C

Angiotensin II acetate LJ 5 and 10 mcg/mLb Stated to be compatible 3430 C

Anidulafungin VIC 0.5 mg/mLa BA 1 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Argatroban GSK 1 mg/mLb AMR 10 mg/mL Visually compatible for 24 hr at 23°C 2391 C

Bivalirudin TMC 5 mg/mLa AMR 1 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Bivalirudin TMC 5 mg/mLa b AMR 10 mg/mL Visually compatible for 6 hr at 23°C 2680 C

Cangrelor tetrasodium TMC 1 mg/mLb 1 mg/mLb Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.7 mg/mLb BA 1 mg/mLb Physically compatible for 4 hr at room 
temperature

2758 C

Ceftazidime–avibactam 
sodium

ALL 20 mg/mLh i Physically compatible for up to 4 hr at room 
temperature

3004 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLe f WW 1 mg/mLe Physically compatible for 2 hr 3262 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa GNS 1 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Dexmedetomidine HCl HOS 4 mcg/mLb Stated to be compatible 3181 C

Doripenem JJ 5 mg/mLa b GNS 1 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Eravacycline dihydro-
chloride

TET 0.6 mg/mLb AVD 1 mg/mLb Physically compatible for 2 hr at room 
temperature

3532 C

Etomidate AB 2 mg/mL ES 10 mg/mL Visually compatible for 7 days at 25°C 1801 C

Famotidine MSD 0.2 mg/mLa WI 0.02 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Fenoldopam mesylate AB 80 mcg/mLb AMR 1 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Furosemide AB 4 mg/mLa b BA 0.64 mg/mLa b Precipitates in 5 to 15 min 2687 I

Haloperidol lactate MN 0.5a and 5 mg/mL WB 0.02 mg/mLa Visually compatible for 24 hr at 21°C 1523 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Hetastarch in lactated 
electrolyte

AB 6% OHM 1 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Isavuconazonium sulfate ASP 1.5 mg/mLe SZ 1 mg/mLe Physically compatible for 2 hr 3263 C

Levofloxacin OMN 5 mg/mLa AMR 10 mg/mL Visually compatible for 4 hr at 24°C 2233 C

Meropenem–vabor-
bactam

TMC 8 mg/mLb g ECL 1 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Micafungin sodium ASP 1.5 mg/mLb BA 1 mg/mLb Physically compatible for 4 hr at 23°C 2683 C

Nesiritide SCI 50 mcg/mLa b 10 mg/mL Physically compatible for 4 hr. May be chem-
ically incompatible with nesiritidec 

2625 ?

Oritavancin diphosphate TAR 0.8, 1.2, and 2 mg/
mLa 

PNT 0.2 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Plazomicin sulfate ACH 24 mg/mLe AVD 1 mg/mLe Physically compatible for 1 hr at 20 to 25°C 3432 C

Propofol STU 2 mg/mL ES 10 mg/mL Yellow discoloration forms within 7 days at 
25°C. No visible change in 24 hr

1801 ?

Propofol ZENj 10 mg/mL ES 0.1 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Remifentanil HCl GW 0.025 and 0.25 mg/
mLb 

AMR 1 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Tedizolid phosphate CUB 0.8 mg/mLb SZ 1 mg/mLb Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLa b d SZ 1 mg/mLa b d Physically compatible for 2 hr 2830 C

Vasopressin AMR 2 and 4 units/mLb AMR 40 mcg/mLb Physically compatible with vasopressin 
pushed through a Y-site over 5 sec

2478 C

Zidovudine BW 4 mg/mLa WI 1 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Nesiritide is incompatible with bisulfite antioxidants used in some drug formulations. The specific formulation of the product to be used should be checked to ensure that no 
sulfite antioxidants are present.

d Tested in Ringer’s injection, lactated.

e Tested in both dextrose 5% and sodium chloride 0.9%.

f Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

g Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

h Ceftazidime component. Ceftazidime in a 4:1 fixed-ratio concentration with avibactam.

i Tested in dextrose 5%, sodium chloride 0.9%, and Ringer’s injection, lactated.

j Test performed using the formulation WITH edetate disodium.

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Phenytoin Sodium
AHFS 28:12.12

Products
Phenytoin sodium is available as a 50-mg/mL solution in 2- and 
5-mL single-dose vials.3376 Each mL of solution also contains 
propylene glycol 40% (v/v) and alcohol 10% (v/v) in water for 
injection.3376 Sodium hydroxide may have been added to adjust 
the pH.3376 

CAUTION: Care should be taken to avoid confusion 
between phenytoin sodium and fosphenytoin sodium to 
prevent dosing errors.3280 

pH
From 10 to 12.3.3376 

Osmolality
The osmolality of phenytoin sodium 50 mg/mL was 9740 
mOsm/kg by freezing-point depression and 6175 mOsm/kg by 
vapor pressure.1071 Another report indicated that the osmolality 
was 3035 mOsm/kg by freezing-point depression.1233 

The osmolality of phenytoin sodium 500 mg in 50 and 100 
mL of sodium chloride 0.9% was calculated to be 336 and 312 
mOsm/kg, respectively.1054 

Administration
Phenytoin sodium is preferably administered intravenously, 
directly into a large peripheral or central vein through a  
large-gauge catheter.3376 Prior to administration, patency of the 
intravenous catheter should be tested with a flush of sodium 
chloride.3376 Following each intravenous administration of 
phenytoin sodium, the same catheter used to administer the 
drug should be flushed with sodium chloride to avoid irritation 
caused by the alkalinity of the phenytoin sodium formulation.3376 

For the treatment of status epilepticus, a loading dose 
of phenytoin sodium should be administered intravenously 
slowly.3376 For adults, the manufacturer recommends admin-
istration of phenytoin sodium at a rate not exceeding 50 mg/
min.3376 For pediatric patients, the manufacturer recommends 
administration of phenytoin sodium at a rate not exceeding 1 to 
3 mg/kg/min or 50 mg/min, whichever is slower.3376 The intra-
muscular route of administration should not be used in the 
treatment of status epilepticus.3376 

For non-emergent indications, phenytoin sodium should be 
administered more slowly, either as a loading dose or by inter-
mittent intravenous infusion.3376 When administered as an intra-
venous infusion, phenytoin sodium solution should be diluted 
in sodium chloride 0.9% to a final phenytoin sodium concen-
tration no less than 5 mg/mL.3376 Administration of phenytoin 
sodium solution diluted in sodium chloride 0.9% should begin 
immediately after dilution through an inline filter with a pore 
size of 0.22 to 0.55 μm.3376 

Although phenytoin sodium also may be administered 
by intramuscular injection, it can cause pain, necrosis, and 

abscess formation at the injection site and can result in erratic 
or delayed absorption of the drug.3376 The manufacturer states 
that the drug generally should not be administered intramus-
cularly because of these risks.3376 In addition, the intramuscular 
route of administration should not be used in the treatment of 
status epilepticus.3376 

Purple glove syndrome, characterized by edema, discolor-
ation, and pain distal to the site of infusion, has been reported 
following intravenous administration of phenytoin sodium 
through a peripheral vein and may or may not be associated 
with extravasation.3376 

Stability
Intact vials should be stored at controlled room temperature.3376 
If the undiluted solution is refrigerated or frozen, a precipitate 
may form; however, this precipitate will dissolve upon standing 
at room temperature.3376 On dissolution of the precipitate, the 
product is still suitable for use.3376 Also, a faint yellow color, 
which has no effect on concentration, may sometimes develop 
in the injection.3376 

Phenytoin sodium solution diluted for infusion should not be 
refrigerated.3376 Infusion of phenytoin sodium solution diluted in 
sodium chloride 0.9% should begin immediately after dilution 
and must be completed within 1 to 4 hours after preparation.3376 

Phenytoin sodium solution should be visually inspected for 
particulate matter and discoloration prior to administration.3376 
Any unused portions should be discarded.3376 

Precipitation
The solubility of phenytoin sodium is such that crystallization or 
precipitation may result if the special vehicle is altered or the pH 
is lowered.62 63 613 Unfortunately, direct intravenous injection of 
phenytoin sodium is inconvenient due to limitations on the rate 
of administration, and rapid administration increases the risk of 
severe adverse cardiovascular effects.3376 In spite of the caveat 
against dilution, some clinicians have advocated the infusion of 
phenytoin sodium443 448 611 947 948 949 950 1295 or administration into 
the tubing of a running infusion solution.63 65 338 445 

There are a number of reports of phenytoin crystallization in 
infusion solutions within varying periods after dilution. While 
the time to crystal formation may be variable and difficult to 
predict, crystal formation is nonetheless inevitable.65 66 305 306 447 
449 450 451 708 709 710 1421 

The relationship of phenytoin sodium solubility to various 
solution characteristics was explored. It was noted that the 
effect of the special solvent system could be disregarded in 
dilutions of 1:5 or more. The pH of the admixture was stated 
to be the primary determinant of the occurrence or absence of 
crystallization. With a given solution, the pH is dependent on 
the volume of dilution, with a lower pH resulting from greater 
dilution. Phenytoin becomes less soluble in aqueous solution 
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as the pH drops. Equations for predicting the compatibility of 
phenytoin sodium in admixture solutions were presented, but it 
was noted that it is not possible to predict the time required to 
develop precipitation.713 

Although some may feel that infusion of phenytoin sodium 
is, perhaps, too dangerous to perform clinically,452 others indi-
cate that such administration may be feasible provided proper 
precautions are taken such as using a suitable vehicle (i.e., 
sodium chloride 0.9% or Ringer’s injection, lactated), using a 
sufficiently concentrated solution, starting the infusion immedi-
ately after preparation and completing administration within a 
relatively short time, using a 0.22-μm inline filter, and watching 
the admixture very carefully.305 306 453 611 612 613 708 709 710 947 948 949 
950 1295 

Phenytoin may precipitate if the injection is mixed with 
dextrose or dextrose-containing solutions; mixing with these 
solutions should be avoided.3376 Such precipitation has been 
found to occlude catheters. Instilling 5 mL of 8.4% sodium 
bicarbonate injection at 15- to 30-minute intervals has cleared  
catheters occluded with phenytoin precipitate. The sodium 
bicarbonate apparently raised the pH enough to result in disso-
lution of a sufficient amount of the phenytoin precipitate to 

reopen the catheter;2299 2300 however, the safety is uncertain 
because it is not known if some of the precipitated phenytoin 
is delivered into the bloodstream upon opening the occlusion.

Sorption
Phenytoin sodium was shown not to exhibit sorption to poly-
vinyl chloride (PVC) bags and tubing, polyethylene tubing, 
Silastic tubing, and polypropylene syringes.536 606 

Plasticizer Leaching
Phenytoin sodium 10 mg/mL in sodium chloride 0.9% did not 
leach diethylhexyl phthalate (DEHP) plasticizer from 50-mL 
PVC bags in 24 hours at 24°C.1683 

Filtration
The manufacturer recommends the use of an inline filter with 
a pore size of 0.22 to 0.55 μm for administration of phenytoin 
sodium solution diluted for infusion.3376 

Phenytoin sodium 250 mg/5 mL was filtered at a rate of 1 
mL/min through a 5-μm stainless steel depth filter (Argyle 
Filter Connector). No reduction due to binding to the filter was 
observed.320 

Compatibility Information
Solution Compatibility

Phenytoin sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium 
chloride 0.9%

TR PD 1 g Visible crystals in minutes. 21% crystallized in 8 hr and 38% 
in 24 hr

306 I

Dextrose 5% TR PD 1 g Visible crystals in minutes. 15% crystallized in 8 hr and 36% 
in 24 hr

306 I

Dextrose 5% TR PD 4.6, 9.2, 18.4 g Crystal formation. Erratic concentrations through 0.2-μm 
filter over 24 hr at 29°C

305 I

Dextrose 5% MG PD 1 g No precipitate or drug loss in 8 hr at room temperature. 
Precipitate forms within 24 hr with 15% drug

446 I

Dextrose 5% TR PD 1 g Crystal formation in 1 hr 450, 451 I

Dextrose 5% AB PD 1 g Visible crystals in less than 12 min. 18% loss of phenytoin in 
14 hr and 22% in 24 hr

452 I

Dextrose 5% 1 g 10% of phenytoin removed by filtration in 2 hr and 15 to 
18% in 4 hr

453 I

Dextrose 5% PD 670 mg to 4 g Phenytoin crystals within 5 to 25 min. Reduced phenytoin 
concentration

708 I

Dextrose 5% AB, CU, 
MG, TR

ES, PD 0.4 to 4.55 g Visible precipitate in 10 to 60 min with drug loss in 20 to  
45 min

710 I

Dextrose 5% TR PD 1, 1.5, 2, 4, 10 g Visible crystals in 30 min. 12 to 20% crystallized in 4 hr 951 I

Ringer’s injection, 
lactated

TR PD 4.6, 9.2, 18.4 g Crystal formation. Erratic concentration through 0.2-μm 
filter over 24 hr at 29°C

305 I

Ringer’s injection, 
lactated

TR PD 1 g Visible crystals in 6 to 9 hr. Approximately 0.8% crystallized 
in 8 hr and 7% in 24 hr

306 I
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Ringer’s injection, 
lactated

TR ES, PD 0.4 to 4.55 g No drug loss for 12 to 24 hr at 23°C. Inconsistent precipitate 710 I

Sodium chloride 0.45% TR PD 4.6, 9.2, 18.4 g Crystal formation. Under 10% drug loss through 0.2-μm 
filter over 24 hr at 29°C

305 I

Sodium chloride 0.9% PD 1 to 10 g Phenytoin crystal formation in 20 to 30 min 63 I

Sodium chloride 0.9% PD 200 mg to 10 g Phenytoin crystal formation in 30 min 65, 447 I

Sodium chloride 0.9% PD 2 and 4 g Phenytoin crystal formation in 10 to 15 min 66 I

Sodium chloride 0.9% TR PD 1 g Visible crystals in 6 to 9 hr. Approximately 0.8% crystallized 
in 8 hr and 7% in 24 hr

306 I

Sodium chloride 0.9% TR PD 4.6, 9.2, 18.4 g Crystal formation. Under 10% drug loss through 0.2-μm 
filter over 24 hr at 29°C

305 I

Sodium chloride 0.9% 1 g 10% of phenytoin removed by filtration in 4 hr 453 I

Sodium chloride 0.9% PD 670 mg to 4 g No crystals observed during 1-hr study period 708 C

Sodium chloride 0.9% TR PD 1 to 10 g Crystals formed in unfiltered solutions in 18 hr. Filtered 
solutions stored at 6°C had no crystals and no reduction in 
phenytoin in 24 hr

709 I

Sodium chloride 0.9% TR ES, PD 0.4 to 4.55 g No reduction in phenytoin for 8 to 24 hr at 23°C. Inconsis-
tent precipitate

710 I

Sodium chloride 0.9% TR PD 1, 1.5, 2, 4, 10 g Visible precipitation appeared in some samples in 3 hr 951 I

Sodium chloride 0.9% TR PD 9.2 and 18.4 g Physically compatible for 2 hr. Filtration did not reduce drug 
concentration

1514 C

Sodium chloride 0.9% TR ES, LY, SO 9.2 and 18.4 g Microcrystals formed repeatedly, but inconsistently, over 2 
hr. Filtration did not reduce drug concentration

1514 ?

Sodium chloride 0.9% WW Manufacturer-recommended solution 3376 C

Additive Compatibility

Phenytoin sodium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g PD 250 mg D5LR, D5R, D5S, 
D5W, D10W, LR, 
NS, R, SL

Precipitates immediately 294 I

Dobutamine HCl LI 1 g ES 1 g D5W, NS White precipitate forms within 5 to 10 min 789 I

Dobutamine HCl LI 1 g AHP 25 g D5W, NS White precipitate forms rapidly, with brown 
solution in 6 hr at 21°C

812 I

Fat emulsion, intra-
venous

VT 10% PD 1 g Phenytoin crystal precipitation 32 I

Lidocaine HCl AST 2 g ES 1 g D5W, LR, NS Immediate formation of a white cloudy 
precipitate

775 I

Nitroglycerin ACC 400 mg PD 1 g D5W, NSa Phenytoin crystals in 24 hr. 3 to 4% nitro-
glycerin loss in 24 hr and 9% in 48 hr at 
23°C. Phenytoin not tested

929 I

Verapamil HCl KN 80 mg PD 500 mg D5W, NS Physically compatible for 48 hr 739 C

a Tested in glass containers.

Solution Compatibility (Cont.)
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Drugs in Syringe Compatibility

Phenytoin sodium

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Hydromorphone HCl KN 2, 10, 40 mg/1 mL AB 50 mg/1 mL White precipitate of phenytoin forms 
immediately

2082 I

Pantoprazole sodium a 4 mg/1 mL 50 mg/1 mL Precipitates within 1 hr 2574 I

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Phenytoin sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cefepime HCl BMS 120 mg/mLh 50 mg/mL Precipitates 2513 I

Ceftazidime GSK 120 mg/mLh 50 mg/mL Precipitates 2513 I

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLb j WW 10 mg/mLb Immediate gross precipitation and increase in measured 
turbidity

3262 I

Ciprofloxacin MI 2 mg/mLc PD 50 mg/mL Immediate crystal formation 1655 I

Clarithromycin AB 4 mg/mLa ANT 20 mg/mLa White cloudy precipitate in 1 hr at both 30 and 17°C 2174 I

Cloxacillin sodium SMX 100 mg/mL SZ 50 mg/mL Precipitates within 1 hr 3245 I

Diltiazem HCl MMD 1 mg/mLb PD 50 mg/mL Precipitate forms 1807 I

Enalaprilat MSD 1.25 mg/mL PD 1 mg/mLb Crystalline precipitate forms immediately 1409 I

Esmolol HCl DCC 10 mg/mLa IX 1 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Famotidine MSD 0.2 mg/mLa PD 50 mg/mL Physically compatible for 14 hr 1196 C

Fenoldopam mesylate AB 80 mcg/mLb ES 50 mg/mL Microcrystals and yellowish darkening form immediately 2467 I

Fentanyl citrate JN 0.025 mg/mLa ES 2 mg/mLa b Precipitate forms within 1 hr 1706 I

Fluconazole RR 2 mg/mL PD 50 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Heparin sodium TR 50 units/mL ES 2 mg/mLb Cloudy immediately and becomes white precipitate in  
4 hr at 25°C

1793 I

Heparin sodiumi RI 1000 units/Ld PD 50 mg/mL Immediate crystal formation 322 I

Hydrocortisone 
sodium succinateg 

UP 100 mg/Ld PD 50 mg/mL Immediate crystal formation 322 I

Hydromorphone HCl KN 2, 10, 40 mg/
mL

AB 50 mg/mL Turbidity forms immediately and phenytoin precipitate 
develops

1532 I

Hydromorphone HCl AST 0.5 mg/mLa ES 2 mg/mLa b Precipitate forms within 1 hr 1706 I

Hydroxyethyl starch 
130/0.4 in sodium 
chloride 0.9%

FRK 6% SZ 6, 7.5,  
9 mg/mLa 

White precipitate forms immediately 2770 I

Isavuconazonium 
sulfate

ASP 1.5 mg/mLb WW 10 mg/mLb Immediate precipitation and increase in measured 
turbidity

3263 I

Linezolid PHU 2 mg/mL ES 50 mg/mL Crystalline precipitate forms immediately 2264 I

Linezolid PHU, 
HOS

2 mg/mL Stated to be physically incompatible 3183, 3184 I
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Meropenem 50 mg/mL SMX 50 mg/mL Solution became opaque immediately 3538 I

Meropenem– 
vaborbactam

TMC 8 mg/mLb k WW 10 mg/mLb Measured turbidity increases immediately with precip-
itation within 30 min. pH decreased by >1 unit within 
3 hr

3380 I

Methadone HCl LI 1 mg/mLa ES 2 mg/mLa b Precipitate forms immediately 1706 I

Micafungin sodium ASP 1.5 mg/mLb HOS 50 mg/mL Measured haze increases within 1 hr 2683 I

Morphine sulfate AST 1 mg/mLa ES 2 mg/mLa b Precipitate forms after 1 hr 1706 I

Oritavancin diphos-
phate

TAR 0.8, 1.2, and  
2 mg/mLa 

HOS 6 mg/mLa Haze forms immediately 2928 I

Plazomicin sulfate ACH 24 mg/mLb WW 10 mg/mLb Cloudy with immediate increase in measured turbidity; 
pH decreased by nearly 3 units within 30 min

3432 I

Potassium chloride 40 mEq/La PD 50 mg/mL Immediate formation of phenytoin crystals 322 I

Potassium chloride 40 mEq/Le PD 50 mg/mL Crystals in 4 hr at room temperature 322 I

Propofol ZENl 10 mg/mL ES 50 mg/mL Needle-like crystals form immediately 2066 I

Tacrolimus FUJ 1 mg/mLb ES 5 mg/mLa Visually compatible for 4 hr at 25°C. White haze forms 
by 24 hr

1630 C

Tedizolid phosphate CUB 0.8 mg/mLb WW 10 mg/mLb Measured turbidity increases immediately 3244 I

Theophylline TR 4 mg/mL ES 2 mg/mLb Immediately cloudy. Dense precipitate in 6 hr at 25°C 1793 I

TPN #189f PD 50 mg/mL Heavy white precipitate forms immediately 1767 I

Vancomycin HCl LI 10 mg/mLa m 50 mg/mL Physically incompatible 3536 I

Vasopressin APP 0.2 unit/mLb ES 50 mg/mL Crystals form immediately 2641 I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Tested in dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

e Tested in both Ringer’s injection, lactated and sodium chloride 0.9%.

f Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

g Tested in combination with heparin sodium (Riker) 1000 units/L.

h Tested in sterile water for injection.

i Tested in combination with hydrocortisone sodium succinate (Upjohn) 100 mg/L.

j Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

k Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

l Test performed using the formulation WITH edetate disodium.

m Salt not specified.

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Phytonadione
AHFS 88:24

Phytomenadione

Products
Phytonadione is available as a 2-mg/mL aqueous dispersion in 
0.5-mL ampuls and as a 10-mg/mL aqueous dispersion in 1-mL 
ampuls and 5-mL vials. Each mL also contains polyoxyethylated 
fatty acid 70 mg, dextrose 37.5 mg, and benzyl alcohol 0.9% in 
water for injection.1(8/06) 

pH
The USP cites the official pH range as 3.5 to 7.17 Phytonadione 
(Hospira) has a pH of 5 to 7.1(8/06) 

Osmolality
The osmolality of phytonadione 10 mg/mL was 325 mOsm/kg 
by freezing-point depression and 303 mOsm/kg by vapor pres-
sure.1071 

Administration
The intramuscular or subcutaneous routes are preferred for 
phytonadione. If intravenous injection is unavoidable, phytona-
dione may be given by direct intravenous injection at a rate not 
exceeding 1 mg/min or by intravenous infusion.1(8/06) 4 

Stability
Phytonadione injection is available as an essentially clear yellow 
liquid. Phytonadione is photosensitive and should be protected 
from light at all times.1(8/06) 4 When dilutions are indicated, 
administration should start immediately after mixing with 
the diluent; unused portions of the dilution, as well as unused 
contents of the ampul, should be discarded.4 

Light Effects
A study of phytonadione in intravenous solutions showed 50% 
decomposition in 15 days under fluorescent light and 43 to 63% 

in three hours on exposure to sunlight.463 A 10 to 15% loss occurs 
over 24 hours on exposure to fluorescent light or sunlight.854 
It has been recommended that infusion solutions containing 
phytonadione require wrapping the container with aluminum 
foil or other opaque material for light protection.4 

The loss of phytonadione (Roche) 0.05 to 0.1 mg/mL from 
solutions in glass and polypropylene containers unprotected or 
packaged in light-protective overwraps when exposed to neon 
light and daylight was evaluated. Losses approached 80% in 
one day unprotected from light exposure. A brown polyethylene 
light protection bag provided the best protection, yielding no 
phytonadione loss during a seven-day exposure period. A white 
“light-tight” light-protective overwrap and a black plastic waste 
disposal bag failed to protect the phytonadione completely. In 
the black bag, phytonadione losses of over 30% occurred in 
seven days; the white light-protective overwrap was worse, 
allowing loss of nearly half of the phytonadione in one day. 
Substantial differences in light protection are afforded by the 
different materials and the efficacy of purported light-protec-
tion barriers for light-sensitive drugs should be validated prior 
to use.1923 

Substantial loss of phytonadione from both TPN and TNA 
admixtures due to exposure to sunlight was reported. In three 
hours of exposure to sunlight, 50% loss of phytonadione had 
occurred. The presence or absence of lipids did not affect 
stability.2049 

Filtration
The manufacturer states that phytonadione passes through an 
inline filter with negligible loss occurring.854 
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Compatibility Information
Solution Compatibility

Phytonadione

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Amino acids 2%, dextrose 12.5% ROR 5 mL 7% phytonadione loss in 4 hr and 27% 
loss in 24 hr under ambient temperature 
and light

1815 I

Amino acids 4.25%, dextrose 25% MG MSD 10 mg No increase in particulate matter in 24 
hr at 4°C

349 C

Dextrose 2.5% in half-strength Ringer’s injection AB AB 50 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection AB AB 50 mg Physically compatible 3 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in half-strength Ringer’s injection, lactated AB AB 50 mg Physically compatible 3 C

Dextrose 2.5% in Ringer’s injection, lactated AB AB 50 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection, lactated AB AB 50 mg Physically compatible 3 C

Dextrose 10% in Ringer’s injection, lactated AB AB 50 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.45% AB AB 50 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.9% AB AB 50 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.225% AB AB 50 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.45% AB AB 50 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% AB AB 50 mg Physically compatible 3 C

Dextrose 10% in sodium chloride 0.9% AB AB 50 mg Physically compatible 3 C

Dextrose 2.5% AB AB 50 mg Physically compatible 3 C

Dextrose 5% AB AB 50 mg Physically compatible 3 C

Dextrose 10% AB AB 50 mg Physically compatible 3 C

Ionosol B in dextrose 5% AB AB 50 mg Physically compatible 3 C

Ionosol MB in dextrose 5% AB AB 50 mg Physically compatible 3 C

Ringer’s injection AB AB 50 mg Physically compatible 3 C

Ringer’s injection, lactated AB AB 50 mg Physically compatible 3 C

Sodium chloride 0.45% AB AB 50 mg Physically compatible 3 C

Sodium chloride 0.9% AB AB 50 mg Physically compatible 3 C

Sodium lactate 1⁄6 M AB AB 50 mg Physically compatible 3 C

Additive Compatibility

Phytonadione

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g MSD 200 mg D5LR, D5R, D5S, 
D5W, D10W, LR, 
NS, R, SL

Physically compatible and amikacin stable 
for 24 hr at 25°C. Phytonadione not 
analyzed

294 C

Chloramphenicol 
sodium succinate

PD 1 g MSD 50 mg Physically compatible 6 C

Ranitidine HCl GL 50 mg and 2 g 100 mg D5W Ranitidine stable for only 6 hr at 25°C. 
Phytonadione not tested

1515 I

Sodium bicarbonate AB 2.4 mEqa MSD 10 mg D5W Physically compatible for 24 hr 772 C

a One vial of Neut added to a liter of admixture.

Drugs in Syringe Compatibility

Phytonadione

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Doxapram HCl RB 400 mg/20 mL 10 mg/1 mL Physically compatible with no doxapram 
loss in 24 hr

1177 C

Solution Compatibility (Cont.)
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Y-Site Injection Compatibility (1:1 Mixture)

Phytonadione

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ampicillin sodium WY 40 mg/mLb MSD 0.4 mg/mLc Physically compatible for 3 hr 1316 C

Dobutamine HCl LI 4 mg/mLc MSD 0.4 mg/mLc Slight haze in 3 hr 1316 I

Epinephrine HCl ES 0.032 mg/mLc MSD 0.4 mg/mLc Physically compatible for 3 hr 1316 C

Famotidine MSD 0.2 mg/mLa MSD 2 mg/mL Physically compatible for 14 hr 1196 C

Heparin sodium UP 1000 units/Ld RC 10 mg/mL Physically compatible for 4 hr at room 
temperature

534 C

Hydrocortisone sodium 
succinate

UP 10 mg/Ld RC 10 mg/mL Physically compatible for 4 hr at room 
temperature

534 C

Potassium chloride AB 40 mEq/Ld RC 10 mg/mL Physically compatible for 4 hr at room 
temperature

534 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Tested in dextrose 5% in Ringer’s injection, dextrose 5% in Ringer’s injection, lactated, dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

Selected Revisions January 24, 2014. © Copyright, October 
1982. American Society of Health-System Pharmacists, Inc.
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Piperacillin Sodium–Tazobactam Sodium
AHFS 8:12.16.16

Products
The fixed combination of piperacillin sodium–tazobactam 
sodium is available as a lyophilized powder in preservative-free 
single-dose and ADD-Vantage vials containing 2.25 g (pipera-
cillin 2 g plus tazobactam 250 mg), 3.375 g (piperacillin 3 g plus 
tazobactam 375 mg), or 4.5 g (piperacillin 4 g plus tazobactam 
500 mg) as the sodium salts.2918 2919 2921 The drug is also available 
in a pharmacy bulk package containing 40.5 g (piperacillin 36 g 
plus tazobactam 4.5 g) as the sodium salts.2918 2920 

Generic piperacillin sodium–tazobactam sodium and Zosyn 
(Wyeth) products are not identical.2922 2932 In 2006, all Zosyn 
products were reformulated to contain edetate disodium dihy-
drate (EDTA) as a metal chelator and sodium citrate as a buffering 
agent; these excipients were added to address issues with sporadic 
batch failures associated with excessive particulate matter 
related to commercially available diluents and solutions with 
acidic pH and the presence of trace amounts of zinc ions.2922 2932 
Other piperacillin sodium–tazobactam sodium products do not 
contain EDTA, sodium citrate, or any other excipients.2919 2920 2921  
These formulation differences between Zosyn products and other 
piperacillin sodium–tazobactam sodium products have been 
demonstrated to result in some differing compatibilities with 
certain solutions (e.g., Ringer’s injection, lactated).2922 2932 2985  
Therefore, results of compatibility tests for one formula-
tion cannot be extrapolated to another.2922 2932 (See Solution 
Compatibility.)

Each 2.25, 3.375, or 4.5 g (combined components) single-
dose vial should be reconstituted with 10, 15, or 20 mL, respec-
tively, of sterile water for injection, sodium chloride 0.9%, 
bacteriostatic water for injection or bacteriostatic sodium 
chloride 0.9% (preserved with benzyl alcohol or parabens), or 
dextrose 5% and should be swirled until dissolved.2918 2921 The 
contents of each single-dose vial should then be diluted in 50 
to 150 mL of a compatible infusion solution; however, if sterile 
water for injection is used as the diluent, the maximum recom-
mended volume per dose is 50 mL.2918 2921 

ADD-Vantage vials of piperacillin sodium–tazobactam 
sodium should be prepared with 50 or 100 mL of dextrose 5% or 
sodium chloride 0.9% in ADD-Vantage diluent bags.2919 

The 40.5-g pharmacy bulk package should be reconstituted 
with 152 mL of sterile water for injection, sodium chloride 0.9%, 
bacteriostatic water for injection or bacteriostatic sodium chlo-
ride 0.9% (preserved with benzyl alcohol or parabens), or 
dextrose 5% and should be shaken until dissolved; the resulting 
solution contains piperacillin 200 mg/mL plus tazobactam 25 
mg/mL.2918 2920 The reconstituted pharmacy bulk package solu-
tion must be diluted further in a compatible infusion solution; 
the recommended volume per dose is 50 to 100 mL;2918 2920 2922 
however, if sterile water for injection is used as the diluent, the 
maximum recommended volume per dose is 50 mL.2918 2920 2922 

Piperacillin sodium–tazobactam sodium (Zosyn, Wyeth) also 
is available as a frozen iso-osmotic premixed injection in single-
dose Galaxy containers containing piperacillin 40 mg/mL plus 
tazobactam 5 mg/mL or piperacillin 60 mg/mL plus tazobactam 
7.5 mg/mL, as well as EDTA and sodium citrate dihydrate, in 
water for injection.2918 2922 Dextrose hydrous is added to adjust 
the osmolality, and sodium bicarbonate and hydrochloric acid 
are used to adjust the pH.2918 2922 

pH
Zosyn (Wyeth) products: From 5.5 to 6.8.2918 2922 

Sodium Content
Zosyn (Wyeth) products contain 2.79 mEq (64 mg) of sodium 
per gram of piperacillin in the combination product.2918 

Generic piperacillin sodium–tazobactam sodium products 
contain 2.35 mEq (54 mg) of sodium per gram of piperacillin in 
the combination product.2919 2920 2921 

Trade Name(s)
Zosyn

Administration
Piperacillin–tazobactam solution for infusion prepared from 
single-dose vials or the pharmacy bulk package should be 
administered by intravenous infusion over at least 30 minutes 
after dilution in a compatible diluent to provide a recommended 
volume per dose of 50 to 150 mL.2918 2920 2921 Such solutions 
for infusion prepared using single-dose vials or the pharmacy 
bulk package also can be infused using ambulatory infusion 
pumps.2918 2920 2921 

Piperacillin sodium–tazobactam sodium (Zosyn, Wyeth) 
frozen iso-osmotic premixed injection in single-dose Galaxy 
containers should be thawed (see Stability: Freezing Solutions), 
and the solution should be administered by intravenous infusion 
over at least 30 minutes.2918 

Use of extended infusion strategies (e.g., infusion over 4 
hours) for piperacillin–tazobactam has been described in the 
literature.2934 In such circumstances, however, careful attention 
must be paid to the possibility of incomplete dose administra-
tion resulting from drug loss through tubing residuals.2934 Such 
loss is a function of both the concentration of the solution being 
infused and the residual volume of the specific tubing used for 
administration.2934 

Stability
The white to off-white2918 2920 2921 or yellowish2919 piperacillin 
sodium–tazobactam sodium lyophilized powder in intact vials 
should be stored at controlled room temperature.2918 2919 2920 2921 

Single-dose vials of the solution should be used immedi-
ately after reconstitution.2918 2921 Any remaining unused portion 
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should be discarded after 24 hours at room temperature or 48 
hours under refrigeration at 2 to 8°C.2918 2921 Vials should NOT 
be frozen after reconstitution.2918 2919 2921 

The entire contents of the reconstituted pharmacy bulk 
package also should be used immediately after reconstitu-
tion.2918 2920 Manufacturers’ recommendations differ on the dura-
tion that the bulk pharmacy package may be stored at room 
temperature following reconstitution;2918 2920 the specific product 
labeling should be consulted in such situations. Pharmacy bulk 
vials should NOT be frozen after reconstitution.2918 2920 

After dilution in compatible infusion solutions, the drug is 
stable for up to 24 hours at room temperature or 1 week under 
refrigeration.2918 2920 2921 Glass and plastic (including syringes, 
intravenous solution bags, and tubing) do not affect stability.2918 
2919 2920 2921 

Solutions prepared using the ADD-Vantage vials are stable for 
up to 24 hours at room temperature.2919 These solutions should 
not be refrigerated nor frozen following reconstitution.2919 

Concentration Effects
In one study, piperacillin plus tazobactam dissolved in sterile 
water for injection to concentrations greater than 128 plus 16 
g/L, respectively, resulted in unacceptably viscous solutions that 
impeded flow from elastomeric pumps to less than 75% of the 
nominal flow rate.3105 

Freezing Solutions
The commercially available, premixed frozen injection in single-
dose Galaxy containers should be stored at or below −20°C.2918 
Thaw at room temperature or under refrigeration but not in a 
warm water bath or by microwave radiation.2918 Thawed solu-
tions should not be refrozen.2918 After thawing, the solutions are 
stable for 24 hours at room temperature or 14 days refriger-
ated.2918 

Piperacillin 80 mg/mL plus tazobactam 10 mg/mL in poly-
vinyl chloride (PVC) bags of dextrose 5% and sodium chloride 
0.9% was frozen at −15°C for 30 days and thawed by microwave 
radiation for 45 seconds with no loss of either component.1768 

Piperacillin 150 mg/mL plus tazobactam 18.75 mg/mL and 
piperacillin 200 mg/mL plus tazobactam 25 mg/mL in dextrose 
5% and sodium chloride 0.9% were drawn as 20-mL aliquots 
into polypropylene syringes (Becton Dickinson). The syringes 
were frozen at −15°C for 30 days and then stored at 4°C for 7 
days with no loss of either component.1768 

Piperacillin 40 mg/mL plus tazobactam 5 mg/mL in dextrose 
5% lost less than 3% after 3 months stored at −20°C. After 
microwave thawing, refrigerated storage resulted in 10% loss 
in 35 days.2614 

Syringes
Piperacillin 150 mg/mL plus tazobactam 18.75 mg/mL and 
piperacillin 200 mg/mL plus tazobactam 25 mg/mL in dextrose 
5% and sodium chloride 0.9% were drawn as 20-mL aliquots 
into polypropylene syringes (Becton Dickinson). The syringes 
were stored at 25°C for 1 day and at 4°C for 7 days with no loss 
of either drug in the dextrose 5% samples. Similarly, no tazo-
bactam loss occurred in the sodium chloride 0.9% solutions. 
However, piperacillin losses of 7% in 1 day at 25°C and 4% in 
7 days at 4°C were found in the sodium chloride 0.9% solu-
tions.1768 

Ambulatory Pumps
Infusion solutions prepared from single-dose vials and the bulk 
product have been shown to be stable for up to 12 hours at 
room temperature in an ambulatory infusion pump.2918 2920 2921 
2922 Each dose was diluted to 25 or 37.5 mL, and stability was not 
affected.2918 2920 2921 

Central Venous Catheter
Piperacillin 10 mg/mL plus tazobactam 1.25 mg/mL (Lederle) 
in dextrose 5% was found to be compatible with the ARROW-
g+ard Blue Plus (Arrow International) chlorhexidine-bearing 
triple-lumen central catheter. Essentially complete delivery of 
the drug was found with little or no drug loss occurring. Further-
more, chlorhexidine delivered from the catheter remained at 
trace amounts with no substantial increase due to the delivery 
of the drug through the catheter.2335 

Compatibility Information
Solution Compatibility

Piperacillin sodium–tazobactam sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% WYd 13.3 to 80e g Compatible 2918 C

Dextrose 5% c 13.3 to 80e g Compatible 2920, 2921 C

Dextrose 5% HOS HOSc 20 to 80e g Stable up to 24 hours at room temperature 2919 C

Dextrose 5% BAa WYd 20e, 80e g Visually compatible. Little loss of either drug in 28 days 
at 5°C then 72 hr at 23°C in light

2806 C

Ringer’s injection, lactated c Incompatible 2920, 2921 I
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Ringer’s injection, lactated WYd Compatible only via Y-site administration 2918, 2985 C

Sodium chloride 0.9% WYd 13.3 to 80e g Compatible 2918 C

Sodium chloride 0.9% c 13.3 to 80e g Compatible 2920, 2921 C

Sodium chloride 0.9% HOS HOSc 20 to 80e g Stable up to 24 hours at room temperature 2919 C

Sodium chloride 0.9% BAa WYc 40e g Calculated 10% loss in 5.8 days at 7°C and 3.8 days at 
room temperature in light

2667 C

Sodium chloride 0.9% BAb WYc 40e g Calculated 10% loss in 17.7 days at 7°C and 2.8 days at 
room temperature in light

2667 C

Sodium chloride 0.9% BAa WYd 20e, 80e g Visually compatible. 5% tazobactam and 2% pipera-
cillin loss in 28 days at 5°C then 72 hr at 23°C in light

2806 C

Sodium chloride 0.9% f g h 80 ge Less than 10% loss in theoretical concentration in 12 hr  
at ambient temperature when administered as a 
continuous infusion

3535 C

a Tested in PVC containers.

b Tested in polyolefin containers.

c Test performed using the formulation WITHOUT edetate disodium.

d Test performed using the formulation WITH edetate disodium.

e Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

f Tested in polypropylene syringes.

g Salt not specified.

h Presence or absence of edetate disodium not specified.

Additive Compatibility

Piperacillin sodium–tazobactam sodium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Vancomycin HCl HOS 2.9 g SZb 8.6a g NS Visually compatible for up to 5 
days at room temperature

2935 C

Vancomycin HCl HOS 2.9 g APOb 11.4a g NS Visually compatible for up to 5 
days at room temperature

2935 C

a Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

b Test performed using the formulation WITHOUT edetate disodium.

Drugs in Syringe Compatibility

Piperacillin sodium–tazobactam sodium

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Dimenhydrinate 10 mg/1 mL a 200 mg/1 mLb Clear solution 2569 C

Pantoprazole sodium a 4 mg/1 mL a 200 mg/1 mLb Precipitates within 1 hr 2574 I

a Test performed using the formulation WITHOUT edetate disodium.

b Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

Solution Compatibility (Cont.)
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Y-Site Injection Compatibility (1:1 Mixture)

Piperacillin sodium–tazobactam sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL WY 89 mg/mLi Physically compatible with less than 2% 
loss of either drug in 4 hr at 23°C

2901, 2902 C

Acyclovir sodium BW 7 mg/mLa LEg 40 mg/mLa i Particles form in 1 hr 1688 I

Amikacin sulfate 1.75 to 7.5 mg/mL WYh 26.7 to 40 mg/mLa b i Compatible 2918, 2922 C

Amikacin sulfate 1.75 to 7.5 mg/mL g Stated to be compatible 2919, 2920, 
2921, 2985 

C

Aminophylline AB 2.5 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Amiodarone HCl WY 6 mg/mLa LEg 60 mg/mLa i White haze in 24 hr at 22°C 2352 I

Amphotericin B SQ 0.6 mg/mLa LEg 40 mg/mLa i Yellow precipitate forms immediately 1688 I

Anidulafungin VIC 0.5 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 23°C 2617 C

Azithromycin PF 2 mg/mLb LEg 100 mg/mLb f i White microcrystals found 2368 I

Aztreonam SQ 40 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Bivalirudin TMC 5 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 23°C 2373 C

Bleomycin sulfate BR 1 unit/mLb LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Bumetanide RC 0.04 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Buprenorphine HCl RKC 0.04 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Butorphanol tartrate BR 0.04 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 23°C 1688 C

Calcium gluconate AMR 40 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Cangrelor tetrasodium TMC 1 mg/mLb 40 mg/mLb i Physically compatible for 4 hr 3243 C

Carboplatin BR 5 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Carmustine BR 1.5 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Caspofungin acetate ME 0.7 mg/mLb WYh 40 mg/mLb i Immediate white turbid precipitate 
forms

2758 I

Caspofungin acetate ME 0.5 mg/mLb WYm 80 mg/mLb i Black particles reported 2766 I

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLp q WYh 40 mg/mLi p Physically compatible for 2 hr 3247, 3262 C

Chlorpromazine HCl RU 2 mg/mLa LEg 40 mg/mLa i Heavy white turbidity forms immedi-
ately. White precipitate forms in 4 hr

1688 I

Cisatracurium besylate GW 0.1 and 2 mg/mLa CYg 40 mg/mLa i Physically compatible for 4 hr at 23°C 2074 C

Cisatracurium besylate GW 5 mg/mLa CYg 40 mg/mLa i Particles and subvisible haze within 4 hr 2074 I

Cisplatin BR 1 mg/mL LEg 40 mg/mLa i Haze and particles form in 1 hr 1688 I

Clindamycin phos-
phate

AB 10 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Cloxacillin sodium SMX 100 mg/mL SZm 200 mg/mLi Physically compatible for up to 4 hr at 
room temperature

3245 C

Colistimethate sodium MIL 1.5 mg/mLb ASZm 40 mg/mLb i Visually compatible for 1 hr at 26°C 3335 C

Cyclophosphamide MJ 10 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Cytarabine SCN 50 mg/mL LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Dacarbazine MI 4 mg/mLa LEg 40 mg/mLa i Turbidity and particles form immedi-
ately and increase over 4 hr

1688 I

Daunorubicin HCl WY 1 mg/mLa LEg 40 mg/mLa i Turbidity increases immediately 1688 I

Dexamethasone 
sodium phosphate

LY 1 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Dexmedetomidine HCl AB 4 mcg/mLb LEg 40 mg/mLb i Physically compatible for 4 hr at 23°C 2383 C

Diphenhydramine HCl WY 2 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Dobutamine HCl LI 4 mg/mLa LEg 40 mg/mLa i Heavy white turbidity forms immedi-
ately

1688 I

Docetaxel RPR 0.9 mg/mLa CYg 40 mg/mLa i Physically compatible for 4 hr at 23°C 2224 C

Dopamine HCl AST 3.2 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Doxorubicin HCl CET 2 mg/mL LEg 40 mg/mLa i Turbidity forms immediately 1688 I

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa CYg 40 mg/mLa i Partial loss of measured natural 
turbidity

2087 I

Doxycycline hyclate ES 1 mg/mLa LEg 40 mg/mLa i Heavy white turbidity forms immedi-
ately

1688 I

Droperidol JN 0.4 mg/mLa LEg 40 mg/mLa i Heavy white turbidity with white 
precipitate forms immediately

1688 I

Enalaprilat MSD 0.1 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Eravacycline dihydro-
chloride

TET 0.6 mg/mLb FRKg 40 mg/mLb i Physically compatible for 2 hr at room 
temperature

3532 C

Etoposide BR 0.4 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Etoposide phosphate BR 5 mg/mLa LEg 40 mg/mLb i Physically compatible for 4 hr at 23°C 2218 C

Famotidine MSD 2 mg/mLa LEg 40 mg/mLa i Particles form immediately 1688 I

Fenoldopam mesylate AB 80 mcg/mLb LEg 40 mg/mLb i Physically compatible for 4 hr at 23°C 2467 C

Floxuridine RC 3 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Fluconazole RR 2 mg/mL LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Fludarabine phos-
phate

BX 1 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Fluorouracil LY 16 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Furosemide AB 3 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Gallium nitrate FUJ 0.4 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Ganciclovir sodium SY 20 mg/mLa LEg 40 mg/mLa i Large crystals form in 1 hr and become 
heavy white precipitate in 4 hr

1688 I

Gemcitabine HCl LI 10 mg/mLb LEg 40 mg/mLb i Cloudiness forms immediately, 
becoming flocculent precipitate in 1 hr

2226 I

Gentamicin sulfate 0.7 to 3.32 mg/mL WYh 26.7 to 40 mg/mLa b i Compatible 2918, 2922 C

Gentamicin sulfate 0.7 to 3.32 mg/mL WYh 40 mg/mLi k Compatible 2918, 2922 C

Gentamicin sulfate 0.7 to 3.32 mg/mL WYh 60 mg/mLi k Incompatible 2918, 2922 I

Gentamicin sulfate 0.7 to 3.32 mg/mL g Stated to be compatible 2919, 2920, 
2921, 2985 

C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Granisetron HCl SKB 0.05 mg/mLa CYg 40 mg/mLa i Physically compatible for 4 hr at 23°C 2000 C

Haloperidol lactate MN 0.2 mg/mLa LEg 40 mg/mLa i White turbidity and particles form 
immediately

1688 I

Heparin sodium ES 100 units/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Hetastarch in lactated 
electrolyte

AB 6% LEg 40 mg/mLa i Physically compatible for 4 hr at 23°C 2339 C

Hydrocortisone 
sodium succinate

UP 1 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Hydromorphone HCl ES 0.5 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Hydroxyzine HCl WI 4 mg/mLa LEg 40 mg/mLa i Haze and particles form immediately 1688 I

Idarubicin HCl AD 0.5 mg/mLa LEg 40 mg/mLa i Immediate increase in haze 1688 I

Ifosfamide MJ 25 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Isavuconazonium 
sulfate

ASP 1.5 mg/mLa PRPh 40 mg/mLa i Measured turbidity increases immedi-
ately

3247, 3263 I

Isavuconazonium 
sulfate

ASP 1.5 mg/mLb PRPh 40 mg/mLb i Physically compatible for 2 hr 3247, 3263 C

Leucovorin calcium LE 2 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Linezolid PHU 2 mg/mL LEg 40 mg/mLa i Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.1 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Magnesium sulfate AST 100 mg/mL LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Mannitol BA 15% LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Meperidine HCl WY 4 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Meropenem 50 mg/mL SMXg 200 mg/mLi Physically compatible for 4 hr at room 
temperature

3538, 3547 C

Meropenem–vabor-
bactam

TMC 8 mg/mLb r FRKg 40 mg/mLb i Physically compatible for 3 hr at 20 to 
25°C

3380 C

Mesna MJ 10 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Methotrexate sodium LE 15 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Methylprednisolone 
sodium succinate

AB 5 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Metoclopramide HCl RB 5 mg/mL LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Metronidazole BA 5 mg/mL LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Milrinone lactate SS 0.2 mg/mLa LEg 200 mg/mLi Visually compatible for 4 hr at 25°C 2381 C

Mitomycin BR 0.5 mg/mL LEg 40 mg/mLa i Blue color darkens in 4 hr, becoming 
reddish purple in 24 hr

1688 I

Mitoxantrone HCl LE 0.5 mg/mLa LEg 40 mg/mLa i Haze and particles form immediately. 
Large particles form in 4 hr

1688 I

Morphine sulfate WY 1 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Nalbuphine HCl DU 10 mg/mL LEg 40 mg/mLa i Heavy white turbidity forms immedi-
ately. Particles form in 4 hr

1688 I

Ondansetron HCl GL 1 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ondansetron HCl GL 0.03, 0.1, 0.3 mg/
mLb 

LEg 40 mg/mLb i Visually compatible with no loss of any 
component in 4 hr

1752 C

Ondansetron HCl GL 0.03, 0.1, 0.3 mg/
mLb 

LEg 80 mg/mLb i Visually compatible with no loss of any 
component in 4 hr

1752 C

Plazomicin sulfate ACH 24 mg/mLp FRKg 40 mg/mLi p Physically compatible for 1 hr at 20 to 
25°C

3432 C

Potassium chloride AB 0.1 mEq/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Prochlorperazine 
edisylate

SCN 0.5 mg/mLa LEg 40 mg/mLa i White turbidity forms immediately 1688 I

Promethazine HCl SCN 2 mg/mLa LEg 40 mg/mLa i Heavy white turbidity forms immedi-
ately. Particles form in 4 hr

1688 I

Quinupristin–dalfo-
pristin

2 mg/mLa n o Reported to be incompatible 3230 I

Ranitidine HCl GL 2 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Ranitidine HCl GL 0.5 and 2 mg/mLb LEg 80 mg/mLb i Visually compatible. Little loss of any 
component in 4 hr at 23°C

1759 C

Ranitidine HCl GL 0.5 and 2 mg/mLb LEg 40 mg/mLb i Visually compatible. Little loss of ranit-
idine and tazobactam in 4 hr at 23°C. 
Piperacillin not tested

1759 C

Remifentanil HCl GW 0.025 and 0.25 mg/
mLb 

CYg 40 mg/mLa i Physically compatible for 4 hr at 23°C 2075 C

Sargramostim HO 10 mcg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Sodium bicarbonate AB 1 mEq/mL LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Streptozocin UP 40 mg/mLa LEg 40 mg/mLa i Particles form in 1 hr 1688 I

Tedizolid phosphate CUB 0.8 mg/mLb PRPh 40 mg/mLb i Physically compatible for 2 hr 3244, 3247 C

Telavancin HCl ASP 7.5 mg/mLa b e WYh 40 mg/mLa b e i Physically compatible for 2 hr 2830 C

Thiotepa LE 1 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Tigecycline WY 1 mg/mLb 3 mg/mLb i Physically compatible for 4 hr 2714 C

Tigecycline ACD, 
WY

p h o Stated to be compatible 2915, 3459 C

TNA #218 to #226c LEg 40 mg/mLa i Visually compatible for 4 hr at 23°C 2215 C

Tobramycin sulfate WYh Incompatible 2918 I

Tobramycin sulfate g Incompatible 2919, 2920, 
2921 

I

TPN #212 to #215c CYg 40 mg/mLa i Physically compatible for 4 hr at 23°C 2109 C

Trimethoprim– 
sulfamethoxazole

ES 0.8 mg/mLa j LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Vancomycin HCl AB 10 mg/mLa LEg 40 mg/mLa i White turbidity forms immediately and 
white precipitate forms in 4 hr

1688 I

Vancomycin HCl AB 20 mg/mLa LEg 200 mg/mLd i Transient precipitate forms 2189 ?

Vancomycin HCl AB 20 mg/mLa LEg 10, 50 mg/mLa i Gross white precipitate forms immedi-
ately

2189 I

Vancomycin HCl AB 20 mg/mLa LEg 1 mg/mLa i Physically compatible for 4 hr at 23°C 2189 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vancomycin HCl AB 2 mg/mLa LEg 1a i, 10a i, 50a i, 200d i 
mg/mL

Physically compatible for 4 hr at 23°C 2189 C

Vancomycin HCl APP 4 mg/mLd SZg 30 mg/mLd i l Physically compatible for 5 days at 25°C 2935, 3474 C

Vancomycin HCl APP 4 mg/mLd SZg 40 mg/mLd i l Physically compatible for 5 days at 25°C 2935 C

Vancomycin HCl APP 10 mg/mLa HOSg 100 mg/mLd i Transient precipitate clears within 15 
seconds

2933 ?

Vancomycin HCl APP 2 mg/mLb APPg 16, 30, 40, 80, 100 
mg/mLb i 

Physically compatible for up to 4 hr 3476 C

Vancomycin HCl APP 4 mg/mLa APPg 16, 30, 40 mg/mLa i Physically compatible for up to 4 hr 3476 C

Vancomycin HCl APP 4 mg/mLa APPg 80, 100 mg/mLa i White precipitate forms only when 
piperacillin–tazobactam added to 
vancomycin; not observed when order 
of mixing was reversed

3476 I

Vancomycin HCl APP 5 mg/mLb APPg 16, 30, 40, 80, 100 
mg/mLb i 

Physically compatible for up to 4 hr 3476 C

Vancomycin HCl APP 8 mg/mLa APPg 16 mg/mLa i Persistent white precipitate forms 3476 I

Vancomycin HCl APP 8 mg/mLa APPg 30, 40, 80, 100 mg/
mLa i 

Immediate white cloudiness forms, then 
dissipates

3476 ?

Vancomycin HCl APP 10 mg/mLb APPg 16, 30 mg/mLb i Physically compatible for up to 4 hr 3476 C

Vancomycin HCl APP 10 mg/mLb APPg 40 mg/mLb i White precipitate forms only when 
piperacillin–tazobactam added to 
vancomycin; not observed when order 
of mixing was reversed

3476 I

Vancomycin HCl APP 10 mg/mLb APPg 80, 100 mg/mLb i Immediate white cloudiness forms, then 
dissipates

3476 ?

Vancomycin HCl APP 4 mg/mLb HOSg 30, 40, 44.4, 53.3, 
60, 71.1, 80 mg/mLb i 

Physically compatible for 24 hr at 21 to 
25°C

3478 C

Vancomycin HCl APP 5 mg/mLb HOSg 30, 40, 44.4, 53.3, 
60, 71.1, 80 mg/mLb i 

Physically compatible for 24 hr at 21 to 
25°C

3478 C

Vancomycin HCl APP 5, 8, 9 mg/mLb BAh 60 mg/mLi k Physically compatible for 24 hr at 21 to 
25°C

3478 C

Vancomycin HCl APP 5 mg/mLb WYh 30, 53.3, 80 mg/mLi Physically compatible for 24 hr at 21 to 
25°C

3478 C

Vancomycin HCl APP 6 mg/mLb HOSg 30, 40, 44.4, 53.3, 
60, 71.1, 80 mg/mLb i 

Physically compatible for 24 hr at 21 to 
25°C

3478 C

Vancomycin HCl APP 7 mg/mLb HOSg 30, 40, 44.4, 53.3, 
60, 71.1, 80 mg/mLb i 

Physically compatible for 24 hr at 21 to 
25°C

3478 C

Vancomycin HCl APP 8 mg/mLb HOSg 30, 40, 44.4, 53.3, 60 
mg/mLb i 

Physically compatible for 24 hr at 21 to 
25°C

3478 C

Vancomycin HCl APP 8 mg/mLb HOSg 71.1, 80 mg/mLb i Transient and reversible precipitate 
forms

3478 ?

Vancomycin HCl APP 8 mg/mLb WYh 30, 53.3, 80 mg/mLi Physically compatible for 24 hr at 21 to 
25°C

3478 C

Vancomycin HCl APP 10 mg/mLb HOSg 30, 40, 44.4, 53.3, 
60, 71.1, 80 mg/mLb i 

Transient and reversible precipitate 
forms

3478 ?

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vancomycin HCl APP 12 mg/mLb HOSg 30, 40, 44.4, 53.3, 
60, 71.1, 80 mg/mLb i 

Irreversible precipitate forms 3478 I

Vancomycin HCl BA 5 mg/mLk BAh 60 mg/mLi k Physically compatible for 24 hr at 21 to 
25°C

3478 C

Vancomycin HCl BA 5 mg/mLk WYh 30, 53.3, 80 mg/mLi Physically compatible for 24 hr at 21 to 
25°C

3478 C

Vancomycin HCl HOS 5 mg/mLa SZg 28 mg/mLa i Physically compatible for up to 24 hr at 
room temperature with no loss of anti-
microbial activity

3480 C

Vancomycin HCl HOS 10, 15, 20 mg/mLa SZg 28 mg/mLa i Physically incompatible 3480 I

Vancomycin HCl BA 5 mg/mLk PFh 60 mg/mLi k No evidence of physical incompatibility 
via simulated Y-site infusion; however, 
a white precipitate forms during actual 
Y-site infusion

3481 ?

Vancomycin HCl LI 10 mg/mLa m o 200 mg/mLs Physically incompatible 3536 I

Vasopressin APP 0.2 unit/mLb WYg 100 mg/mLi Physically compatible 2641 C

Vinblastine sulfate LI 0.12 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Vincristine sulfate LI 0.05 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

Zidovudine BW 4 mg/mLa LEg 40 mg/mLa i Physically compatible for 4 hr at 22°C 1688 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

d Tested in sterile water for injection.

e Tested in Ringer’s injection, lactated.

f Injected via Y-site into an administration set running azithromycin.

g Test performed using the formulation WITHOUT edetate disodium.

h Test performed using the formulation WITH edetate disodium.

i Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

j Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

k Tested as the premixed infusion solution.

l If sterile water for injection is used as the diluent, manufacturers recommend a maximum volume per dose of 50 mL.

m Presence or absence of edetate disodium not specified.

n Quinupristin and dalfopristin components combined.

o Salt not specified.

p Tested in both dextrose 5% and sodium chloride 0.9%.

q Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

r Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

s Not specified whether concentration refers to single component or combined components.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Additional Compatibility Information
Infusion Solutions
Piperacillin–tazobactam (Zosyn, Wyeth) containing EDTA is 
compatible with Ringer’s injection, lactated solution only for 

Y-site administration.2918 Formulations of the drug that do not 
contain EDTA are incompatible with Ringer’s injection, lactated 
solution.2919 2920 2921 
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Peritoneal Dialysis Solutions
The physical and chemical stability of piperacillin plus tazobactam 
(without EDTA) at concentrations of 200 plus 25 mcg/mL, respec-
tively, were evaluated in Dianeal PD-2 with dextrose 1.5% and 
Dianeal PD-2 with dextrose 4.25%. Samples were stored at 4°C 

for 14 days, 23°C for 7 days, and 37°C for 1 day. The samples were 
physically and chemically stable. Little or no loss of either compo-
nent occurred in the 4°C samples throughout the 14-day period. 
At 23°C, losses of each component were in the range of 3 to 6% in 
7 days. The 1-day losses at 37°C were similarly small.2018 

Selected Revisions May 1, 2020. © Copyright, October 1994. 
American Society of Health-System Pharmacists, Inc.
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Plazomicin Sulfate
AHFS 8:12.02

Products
Plazomicin sulfate is available in a concentration equivalent 
to plazomicin base 50 mg/mL in 10-mL single-dose (preserva-
tive-free) vials.3431 Each vial also contains sodium hydroxide 
for pH adjustment and water for injection.3431 The appropriate 
dose of plazomicin solution should be diluted in sodium chloride 
0.9% or Ringer’s injection, lactated to achieve a final volume of 
50 mL.3431 

pH
Adjusted to 6.5.3431 

Trade Name(s)
Zemdri

Administration
Plazomicin sulfate is administered by intravenous infusion over 
30 minutes after dilution in sodium chloride 0.9% or Ringer’s 
injection, lactated.3431 

Stability
Intact vials of plazomicin sulfate should be stored under refrig-
eration at 2 to 8°C.3431 Plazomicin sulfate injection is a clear, 
colorless to yellow solution.3431 The manufacturer states that 
the solution may become yellow, but that this change does not 
indicate a decrease in potency.3431 

The manufacturer states that a solution of plazomicin diluted 
for infusion in sodium chloride 0.9% or Ringer’s injection, 
lactated to concentrations of 2.5 to 45 mg/mL is stable for up 
to 24 hours at room temperature.3431 

DOI: 10.37573/9781585286850.318

Compatibility Information
Solution Compatibility

Plazomicin sulfate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Ringer’s injection, lactated ACH 2.5 to 45 g Stable for 24 hr at room temperature 3431 C

Sodium chloride 0.9% ACH 2.5 to 45 g Stable for 24 hr at room temperature 3431 C

Y-Site Injection Compatibility (1:1 Mixture)

Plazomicin sulfate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Albumin human BXT 250 mg/mL ACH 24 mg/mLc Measured turbidity increases immediately 3432 I

Amiodarone HCl MYL 2 mg/mLc ACH 24 mg/mLc Measured turbidity increases immediately; 
pH increased by >1 unit within 30 min

3432 I

Amphotericin B XGN 0.1 mg/mLa ACH 24 mg/mLa Measured turbidity increases immediately 3432 I

Ampicillin sodium–
sulbactam sodium

AUR 20 mg/mLc d ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Anidulafungin PF 0.77 mg/mLc ACH 24 mg/mLc Measured turbidity increases within 15 min; 
pH increased by >1 unit within 30 min

3432 I

Azithromycin PF 2 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Aztreonam FRK 20 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Bumetanide HOS 0.25 mg/mL ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C



aSHP inJectaBle DRuG infoRmation Plazomicin Sulfate 1303

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Calcium chloride HOS 20 mg/mLc ACH 24 mg/mLc White particulates form within 1 hr; pH 
increased by >1 unit within 30 min

3432 I

Calcium gluconate FRK 20 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Caspofungin acetate ME 0.5 mg/mLb ACH 24 mg/mLb Physically compatible for 1 hr at 20 to 25°C 3432 C

Cefazolin sodium SGT 20 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Cefepime HCl WG 40 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Cefoxitin sodium FRK 20 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Ceftaroline fosamil FAC 12 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Ceftazidime SGT 40 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Ceftazidime–
avibactam sodium

GSK 40 mg/mLc e ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Ceftolozane sulfate–
tazobactam sodium

ME 20 mg/mLc f ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Ceftriaxone sodium HOS 20 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Cefuroxime sodium HIK 30 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Ciprofloxacin CLA 2 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Cisatracurium besylate ABV 0.4 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Colistimethate sodium PAR 4.5 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Daptomycin TE 20 mg/mLb ACH 24 mg/mLb Measured turbidity increases immediately 3432 I

Dexamethasone 
sodium phosphate

FRK 1 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Dexmedetomidine HCl HOS 4 mcg/mL ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Digoxin WW 0.25 mg/mL ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Diltiazem HCl AKN 5 mg/mL ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Diphenhydramine HCl FRK 50 mg/mL ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Dobutamine HCl HOS 4.1 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Dopamine HCl HOS 0.8 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Doripenem SHI 10 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Doxycycline hyclate FRK 1 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Epinephrinel HOS 16 mcg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Eptifibatide ME 2 mg/mL ACH 24 mg/mLb Physically compatible for 1 hr at 20 to 25°C 3432 C

Ertapenem sodium ME 20 mg/mLb ACH 24 mg/mLb Physically compatible for 1 hr at 20 to 25°C 3432 C

Esmolol HCl MYL 10 mg/mL ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Esomeprazole sodium ASZ 0.8 mg/mLc ACH 24 mg/mLc Measured turbidity increases within 1 hr; pH 
decreased by nearly 3 units within 30 min

3432 I

Famotidine FRK 4 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Fentanyl citrate WW 50 mcg/mL ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Fluconazole SGT 2 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Fosphenytoin sodium AMB 25 mg/mLc g ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Furosemide CLA 3 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Heparin sodium SGT 1000 units/mLc ACH 24 mg/mLc Cloudy with immediate increase in measured 
turbidity

3432 I

Hydrocortisone 
sodium succinate

PF 1 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Hydromorphone HCl AKN 1 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Imipenem–cilastatin 
sodium

FRK 5 mg/mLc h ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Insulin, regular LI 1 unit/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Isavuconazonium 
sulfate

ASP 0.8 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Labetalol HCl BRK 2 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Levofloxacin SGT 5 mg/mLc ACH 24 mg/mLc Measured turbidity increases immediately 3432, 3433 I

Lidocaine HCl AUR 8 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Linezolid PF 2 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Lorazepam WW 1 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Magnesium sulfate XGN 100 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Mannitol HOS 20% ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Meperidine HCl WW 10 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Meropenem FRK 20 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Meropenem– 
vaborbactam

FAC 8 mg/mLc i ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Mesna SGT 20 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Methylprednisolone 
sodium succinate

SGT 20 mg/mLc ACH 24 mg/mLc Cloudy with immediate increase in measured 
turbidity; gross sedimentation occurs within 
30 min

3432 I

Metoclopramide HCl TE 0.2 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Metronidazole BA 5 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Micafungin sodium ASP 4 mg/mLc ACH 24 mg/mLc Cloudy with gross sedimentation and imme-
diate increase in measured turbidity

3432 I

Midazolam HCl HOS 1 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Milrinone lactate WW 0.2 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Morphine sulfate WW 1 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Naloxone HCl MYL 0.04 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Nicardipine HCl EXL 0.1 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Nitroglycerin BA 0.4 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Norepinephrine  
bitartrate

CLA 32 mcg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Octreotide acetate FRK 4 mcg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Ondansetron HCl HER 0.16 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Pantoprazolem WGC 0.4 mg/mLc j ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Penicillin G potassium PF 100,000 units/
mLc 

ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Phenylephrine HCl AVD 1 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Phenytoin sodium WW 10 mg/mLb ACH 24 mg/mLb Cloudy with immediate increase in measured 
turbidity; pH decreased by nearly 3 units 
within 30 min

3432 I

Piperacillin sodium–
tazobactam sodium

FRKn 40 mg/mLc k ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Potassium chloride APP 0.1 mEq/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Potassium phosphates FRK 0.3 mmol/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Propofol SGT 10 mg/mLa ACH 24 mg/mLa Immediate formation of free oil layer atop 
fat plug

3432 I

Ranitidine HCl ZY 2.5 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Rocuronium bromide XGN 5 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Sodium bicarbonate HOS 1 mEq/mL ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Sodium nitroprusside SGT 0.4 mg/mLa ACH 24 mg/mLa Physically compatible for 1 hr at 20 to 25°C 3432 C

Sodium phosphates FRK 0.5 mmol/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Tedizolid phosphate ME 0.8 mg/mLb ACH 24 mg/mLb Physically compatible for 1 hr at 20 to 25°C 3432 C

Tigecycline PF 1 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Vancomycin HCl FRK 5 mg/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Vasopressin PAR 1 unit/mLc ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Vecuronium bromide TE 1 mg/mL ACH 24 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

e Ceftazidime component. Ceftazidime in a 4:1 fixed-ratio concentration with avibactam.

f Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

g Concentration of fosphenytoin expressed in milligrams of phenytoin sodium equivalents (PE) per mL.

h Imipenem component. Imipenem in a 1:1 fixed-ratio concentration with cilastatin.

i Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

j Presence or absence of edetate disodium not specified.

k Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam. 

l As epinephrine base rather than the salt.

m Salt not specified.

n Test performed using the formulation WITHOUT edetate disodium.

© Copyright, June 2019. American Society of Health-System 
Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Polymyxin B Sulfate
AHFS 8:12.28.28

Products
Polymyxin B sulfate is available as a powder in vials containing 
500,000 units of polymyxin B.3162 3163 For intramuscular injec-
tion, the 500,000-unit vial should be reconstituted with 2 mL 
of sterile water for injection, sodium chloride 0.9%, or procaine 
hydrochloride 1%.3162 3163 For intravenous infusion, 500,000 
units of polymyxin B should be reconstituted by dissolving the 
drug in 300 to 500 mL of dextrose 5%.3162 3163 For intrathecal 
administration, the 500,000-unit vial should be reconstituted 
with 10 mL of sodium chloride 0.9%.3162 3163 

Units
Each milligram of pure polymyxin base is equivalent to 10,000 
units.3162 3163 Each microgram of pure polymyxin base is equiva-
lent to 10 units.3162 3163 

Administration
Polymyxin B sulfate is administered intravenously by continuous 
infusion, intrathecally, or intramuscularly.3162 3163 Although poly-

myxin B sulfate may be administered by intramuscular injection, 
this route is not recommended due to severe injection site pain, 
particularly in infants and children.3162 3163 

Stability
Intact vials should be stored at controlled room temperature 
and retained in the carton until time of use to protect from 
light.3162 3163 Aqueous solutions of polymyxin B sulfate may be 
stored under refrigeration for up to 12 months without a signif-
icant loss of potency; however, it is recommended that unused, 
refrigerated portions of the reconstituted solution be discarded 
after 72 hours.3162 3163 

pH Effects
The pH of maximum stability of polymyxin B is 3.4.2422 In the 
pH range of 2 to 7, pH has little effect on the rate of decompo-
sition; however, as pH values become more alkaline, solutions 
are less stable and the rate of decomposition increases mark-
edly.1946 2422 3162 3163 

DOI: 10.37573/9781585286850.319

Compatibility Information
Solution Compatibility

 Polymyxin B sulfate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% HOS APP, BED, XGN 56 to 78 mg Under 10% loss in 24 hr at 4 and 25°C 2816 C

TPN #52, #53a NOV 40 mg Physically compatible with no polymyxin loss in 
24 hr at 29°C

440 C

a Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

Additive Compatibility

Polymyxin B sulfate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g BW 200 mg D5LR, D5R, 
D5S, D5W, 
D10W, LR, NS, 
R, SL

Physically compatible and amik-
acin stable for 24 hr at 25°C. 
Polymyxin not analyzed

293 C

Amphotericin B 200 mg BP 20 mg D5W Haze develops over 3 hr 26 I

Ascorbic acid UP 500 mg BW 200 mg D5W Physically compatible 15 C

Chloramphenicol sodium 
succinate

PD 10 g BW 200 mg D5W Physically incompatible 15 I

Chloramphenicol sodium 
succinate

PD 10 g BW 200 mg Precipitate forms within 1 hr 6 I
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Chlorothiazide sodium BP 2 g BP 20 mg D5W Yellow color produced 26 I

Colistimethate sodium WC 500 mg BW 200 mg D5W Physically compatible 15 C

Diphenhydramine HCl PD 80 mg BW 200 mg D5W Physically compatible 15 C

Erythromycin lactobionate AB 5 g BW 200 mg D5W Physically compatible 15 C

Heparin sodium BP 20,000 units BP 20 mg D5W Precipitates immediately 26 I

Heparin sodium BP 20,000 units BP 20 mg NS Haze develops over 3 hr 26 I

Hydrocortisone sodium 
succinate

UP 500 mg BW 200 mg D5W Physically compatible 15 C

Lincomycin HCl PHU, 
XGN

Physically compatible for 24 hr 
at room temperature

3164, 
3165 

C

Magnesium sulfate LI 16 mEq BW 200 mg D5W Physically incompatible 15 I

Penicillin G potassium SQ 20 million units BW 200 mg D5W Physically compatible 15 C

Penicillin G potassium SQ 5 million units BW 200 mg D Physically compatible 47 C

Penicillin G sodium UP 20 million units BW 200 mg D5W Physically compatible 15 C

Phenobarbital sodium WI 200 mg BW 200 mg D5W Physically compatible 15 C

Ranitidine HCl GL 50 mg and 2 g 1 million 
units

D5W Physically compatible. Raniti-
dine stable for 24 hr at 25°C. 
Polymyxin B not tested

1515 C

Drugs in Syringe Compatibility

Polymyxin B sulfate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Ampicillin sodium AY 500 mg BW 25 mg/1.5 mL Physically compatible for 1 hr at room 
temperature

300 C

Ampicillin sodium AY 250 mg BW 25 mg/1.5 mL Precipitate forms within 1 hr at room 
temperature

300 I

Cloxacillin sodium BE 250 mg BE 250,000 units/1.5 to 
2 mL

Physically incompatible within 1 hr at 
room temperature

99 I

Penicillin G sodium 1 million units BW 25 mg/1.5 to 2 mL No precipitate or color change within 1 hr 
at room temperature

99 C

Y-Site Injection Compatibility (1:1 Mixture)

Polymyxin B sulfate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Esmolol HCl DCC 10 mg/mLa PF 0.005 unit/mLa Physically compatible for 24 hr at 22°C 1169 C

a Tested in dextrose 5%.

Selected Revisions January 4, 2017. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Additive Compatibility (Cont.)
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Posaconazole
AHFS 8:14.08

Products
Posaconazole is available as an 18-mg/mL concentrate for injec-
tion in single-use vials containing 300 mg of the drug.2911 The 
concentrate must be diluted prior to administration.2911 Also 
present in each vial are betadex sulfobutyl ether sodium 6.68 g, 
edetate disodium 3 mg, hydrochloric acid and sodium hydroxide 
to adjust the pH, and water for injection.2911 

pH
The pH is adjusted to 2.6.2911 

Trade Name(s)
Noxafil

Administration
Single-use vials contain posaconazole concentrate for injec-
tion that is administered only by slow intravenous infusion after 
diluting 16.7 mL (300 mg) of the concentrate in an intravenous 
bag or bottle containing a sufficient volume of a compatible 
infusion solution to yield a solution containing 1 to 2 mg/mL.2911 
Prior to dilution, the vials should be allowed to come to room 
temperature.2911 The diluted solution must only be administered 
using a 0.22-μm polyethersulfone or polyvinylidene difluoride 
inline filter.2911 

Posaconazole is administered by slow intravenous infusion 
over approximately 90 minutes through a central venous line 
(e.g., central venous catheter, peripherally inserted central cath-
eter).2911 In certain circumstances (i.e., in anticipation of central 

venous line placement or while the central venous line is being 
replaced or is being used for another treatment), a single dose 
of posaconazole may be administered through a peripheral 
venous catheter over approximately 30 minutes.2911 If multiple 
doses of the drug are needed, a central line should be used; 
repeated administration of posaconazole through a peripheral 
venous catheter has been associated with thrombophlebitis.2911 
Posaconazole should not be administered as a bolus intravenous 
injection.2911 

Stability
Posaconazole concentrate for injection is a clear, colorless 
to yellow solution.2911 Intact vials of posaconazole should be 
stored under refrigeration at 2 to 8°C.2911 The injection contains 
no preservatives and is for single use.2911 Any unused portions 
should be discarded.2911 

After dilution, the resulting posaconazole solution also ranges 
from colorless to yellow; variations in color within this range do 
not affect product quality.2911 Diluted solutions should be visu-
ally inspected for particulate matter prior to administration.2911 
Diluted solutions of posaconazole for infusion should be used 
immediately; admixtures not used immediately may be stored 
under refrigeration for up to 24 hours.2911 

Filtration
The concentrate for injection diluted for infusion must be admin-
istered through a 0.22-μm polyethersulfone or polyvinylidene 
difluoride inline filter.2911 

DOI: 10.37573/9781585286850.320

Compatibility Information
Solution Compatibility

Posaconazole

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s injection, 
lactated

ME Stated to be incompatible 2911 I

Dextrose 5% in sodium chloride 0.45% ME 1 to 2 g Stated to be stable for up to 24 hr under refrigeration 2911 C

Dextrose 5% in sodium chloride 0.9% ME 1 to 2 g Stated to be stable for up to 24 hr under refrigeration 2911 C

Dextrose 5% ME 1 to 2 g Stated to be stable for up to 24 hr under refrigeration 2911 C

Ringer’s injection, lactated ME Stated to be incompatible 2911 I

Sodium chloride 0.45% ME 1 to 2 g Stated to be stable for up to 24 hr under refrigeration 2911 C

Sodium chloride 0.9% ME 1 to 2 g Stated to be stable for up to 24 hr under refrigeration 2911 C
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Additive Compatibility

Posaconazole

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Potassium chloride a ME 1 to 2 g D5W Stated to be stable for up to 24 hr under refrigeration 2911 C

Sodium bicarbonate b ME Stated to be incompatible 2911 I

a Final potassium chloride concentration not specified.

b Final sodium bicarbonate concentration not specified.

Y-Site Injection Compatibility (1:1 Mixture)

Posaconazole

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amikacin sulfate 5 mg/mLa ME 18 mg/mL Physically compatible 2911, 2912 C

Caspofungin acetate 0.28 mg/mLa ME 18 mg/mL Physically compatible 2911, 2912 C

Ciprofloxacin 2 mg/mLa ME 18 mg/mL Physically compatible 2911, 2912 C

Daptomycin 20 mg/mLa ME 18 mg/mL Physically compatible 2911, 2912 C

Dobutamine HCl 5 mg/mLa ME 18 mg/mL Physically compatible 2911, 2912 C

Famotidine 4 mg/mLa ME 18 mg/mL Physically compatible 2911, 2912 C

Fentanyl citrate 0.05 mg/mLa ME 18 mg/mL Physically compatible 2912 C

Filgrastim 6 mcg/mLa ME 18 mg/mL Physically compatible 2911, 2912 C

Gentamicin sulfate 1.6 mg/mLa ME 18 mg/mL Physically compatible 2911, 2912 C

Hydromorphone HCl 10 mg/mLa ME 18 mg/mL Physically compatible 2911, 2912 C

Levofloxacin 40 mg/mLa ME 18 mg/mL Physically compatible 2911, 2912 C

Lorazepam 1 mg/mLa ME 18 mg/mL Physically compatible 2911, 2912 C

Meropenem 1 mg/mLa ME 18 mg/mL Physically compatible 2911, 2912 C

Micafungin sodium 0.2 mg/mLa ME 18 mg/mL Physically compatible 2911, 2912 C

Midazolam HCl 1 mg/mLa ME 18 mg/mL Physically compatible 2912 C

Morphine sulfate 1 mg/mLa ME 18 mg/mL Physically compatible 2911, 2912 C

Norepinephrine bitartrate 0.004 mg/mLa ME 18 mg/mL Physically compatible 2911, 2912 C

Potassium chloride 0.04 mEq/mLa ME 18 mg/mL Physically compatible 2911, 2912 C

Vancomycin HCl 5 mg/mLa ME 18 mg/mL Physically compatible 2911, 2912 C

Voriconazole 5 mg/mLa ME 18 mg/mL Physically compatible 2912 C

a Tested in both dextrose 5% and sodium chloride 0.9%.

Selected Revisions June 9, 2016. © Copyright, January 2015. 
American Society of Health-System Pharmacists, Inc.
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Potassium Acetate
AHFS 40:12

Products
Potassium acetate additive solution is available in 20-, 50-, and 
100-mL single-dose vials at a concentration of 2 mEq/mL in 
water for injection. Each mL provides potassium acetate 196 mg. 
It is also available in 50-mL vials at a concentration of 4 mEq/
mL in water for injection. Each mL provides 392 mg of potassium 
acetate. The pH of the solutions may have been adjusted with 
acetic acid when necessary. These concentrated solutions must 
be diluted for administration.1(9/06) 

pH
The pH of potassium acetate additive solution has been stated 
to be approximately 7.1 to 7.74  with a range of 5.5 to 8.1(9/06) 

Osmolarity
The osmolarity of the 2-mEq/mL solution is 4000 mOsm/L and 
the 4-mEq/mL solution is 8000 mOsm/L.1(9/06) 

Administration
Potassium acetate is administered as a dilute solution by slow 
intravenous infusion. It must not be administered undiluted.1(9/06) 4   
In most cases, the maximum recommended concentration is 40 
mEq/L. Solutions generally may be infused at a rate up to 20 
mEq/hr.4 

Stability
Potassium acetate additive solution should be stored at room 
temperature and protected from freezing. It should not be 
administered unless the solution is clear.1(9/06) 

DOI: 10.37573/9781585286850.321

Compatibility Information
Additive Compatibility

Potassium acetate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Magnesium sulfate 10 mmol 25 mmol TPN Transient precipitate forms 2266 ?

Metoclopramide HCl RB 10 and 160 mg IX 20 mEq NS Physically compatible for 48 hr at 
room temperature

924 C

Y-Site Injection Compatibility (1:1 Mixture)

Potassium acetate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ciprofloxacin MI 2 mg/mLa LY 2 mEq/mL Visually compatible for 2 hr at 25°C 1628 C

a Tested in dextrose 5%.

Selected Revisions October 1, 2012. © Copyright, October 1988. 
American Society of Health-System Pharmacists, Inc.
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Potassium Chloride
AHFS 40:12

Products
Potassium chloride is available as concentrated solutions of 1.5 and 
2 mEq/mL in 10-, 20-, 30-, and 40-mEq sizes in water for injection in 
ampuls, vials, and syringes. It is also available in a 30-mL (60-mEq) 
multiple-dose vial containing methylparaben 0.05% and propyl-
paraben 0.005% as preservatives and 250-mL pharmacy bulk pack-
ages. The pH may have been adjusted with hydrochloric acid and 
if necessary potassium hydroxide during manufacture. The concen-
trated solutions must be diluted for use.1(5/06) 

Potassium chloride is also available premixed in infusion 
solutions in concentrations of 10, 20, 30, and 40 mEq/L.4 

pH
The pH is usually near 4.6 with a range from 4 to 8.1(5/06) 17 

Osmolarity
The injections are very hypertonic; the 2-mEq/mL concentra-
tion has an osmolarity of 4000 mOsm/L. The injection must be 
diluted for use.1(5/06) 

Osmolality
The osmolality of potassium chloride (Abbott) 2 mEq/mL was 
determined to be 4355 mOsm/kg by freezing-point depression 
and 3440 mOsm/kg by vapor pressure.1071 

The osmolality of a potassium chloride 7.5% solution was 
determined to be 1895 mOsm/kg.1233 

Administration
Potassium chloride in the concentrated injections must be 
diluted before slow intravenous administration. Mix potassium 

chloride injection thoroughly with the infusion solution before 
administration. The usual maximum concentration is 40 mEq/L. 
Extravasation should be avoided.1(5/06) 4 

Great care is required when adding potassium chloride to 
infusion solutions, whether in flexible plastic containers or 
in rigid bottles. Adding potassium chloride to running infu-
sion solutions hanging in the use position, especially in flex-
ible containers, has resulted in the pooling of potassium chlo-
ride and a resultant high-concentration bolus of the drug being 
administered to patients, with serious and even fatal conse-
quences. Attempts to mix adequately the potassium chloride 
in flexible containers by squeezing the container in the hanging 
position were unsuccessful. It is recommended that drugs be 
admixed with solutions in flexible containers when positioned 
with the injection arm of the container uppermost. With both 
rigid bottles and flexible containers, subsequent repeated inver-
sion and agitation to effect thorough mixture are necessary.85 130 
454 455 456 714 715 1127 1778 2151 

Stability
The solution should be stored at controlled room temperature 
and used only if it is clear.1(5/06) 

Potassium chloride injection 80 mEq/L added to dextrose 5% 
contained in glass bottles results in a leaching of precipitates 
consisting of silica and alumina.129 

DOI: 10.37573/9781585286850.322

Compatibility Information
Solution Compatibility

Potassium chloride

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in half-strength Ringer’s injection AB AB 160 mEq Physically compatible 3 C

Dextrose 5% in Ringer’s injection AB AB 160 mEq Physically compatible 3 C

Dextrose 5% in half-strength Ringer’s injection, 
lactated

AB AB 160 mEq Physically compatible 3 C

Dextrose 2.5% in Ringer’s injection, lactated AB AB 160 mEq Physically compatible 3 C

Dextrose 5% in Ringer’s injection, lactated AB AB 160 mEq Physically compatible 3 C

Dextrose 5% in Ringer’s injection, lactated BA LI 80 mEq Physically compatible for 24 hr 315 C

Dextrose 10% in Ringer’s injection, lactated AB AB 160 mEq Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.45% AB AB 160 mEq Physically compatible 3 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in sodium chloride 0.9% AB AB 160 mEq Physically compatible 3 C

Dextrose 5% in sodium chloride 0.225% AB AB 160 mEq Physically compatible 3 C

Dextrose 5% in sodium chloride 0.45% AB AB 160 mEq Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% AB AB 160 mEq Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% 3 g Physically compatible 74 C

Dextrose 5% in sodium chloride 0.9% BA LI 80 mEq Physically compatible for 24 hr 315 C

Dextrose 10% in sodium chloride 0.9% AB AB 160 mEq Physically compatible 3 C

Dextrose 2.5% AB AB 160 mEq Physically compatible 3 C

Dextrose 5% 3 g Physically compatible 74 C

Dextrose 5% AB AB 160 mEq Physically compatible 3 C

Dextrose 5% BA LI 80 mEq Physically compatible for 24 hr 315 C

Dextrose 10% AB AB 160 mEq Physically compatible 3 C

Dextrose 10% BA LI 80 mEq Physically compatible for 24 hr 315 C

Dextrose 20% BA LI 80 mEq Physically compatible for 24 hr 315 C

Ionosol B in dextrose 5% AB AB 160 mEq Physically compatible 3 C

Ionosol MB in dextrose 5% AB AB 160 mEq Physically compatible 3 C

Ringer’s injection AB AB 160 mEq Physically compatible 3 C

Ringer’s injection 3 g Physically compatible 74 C

Ringer’s injection, lactated AB AB 160 mEq Physically compatible 3 C

Ringer’s injection, lactated BA LI 80 mEq Physically compatible for 24 hr 315 C

Sodium chloride 0.45% AB AB 160 mEq Physically compatible 3 C

Sodium chloride 0.9% 3 g Physically compatible 74 C

Sodium chloride 0.9% AB AB 160 mEq Physically compatible 3 C

Sodium chloride 0.9% BA LI 80 mEq Physically compatible for 24 hr 315 C

Sodium lactate 1⁄6 M AB AB 160 mEq Physically compatible 3 C

Sodium lactate 1⁄6 M BA LI 80 mEq Physically compatible for 24 hr 315 C

Additive Compatibility

Potassium chloride

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g LI 3 g D5LR, D5R, 
D5S, D5W, 
D10W, LR, NS, 
R, SL

Physically compatible and both stable 
for 24 hr at 25°C

294 C

Aminophylline 250 mg AB 3 g D5W Physically compatible 74 C

Aminophylline SE 500 mg AB 40 mEq Physically compatible 6 C

Amiodarone HCl LZ 1.8 g AB 40 mEq D5W, NSa Physically compatible. No amiodarone 
loss in 24 hr at 24°C in light

1031 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amphotericin B 200 mg BP 4 g D5W Haze develops over 3 hr 26 I

Amphotericin B SQ 100 mg AB 100 mEq D5W Physically incompatible 15 I

Atracurium besylate BW 500 mg 80 mEq D5W Physically compatible and atracurium 
stable for 24 hr at 5 and 30°C

1694 C

Calcium gluconate 1 g 3 g D5W Physically compatible 74 C

Cefepime HCl BR 4 g AB 10 and 40 mEq D5W, NS Visually compatible with 2% cefepime 
loss in 24 hr at room temperature or 7 
days at 5°C

1681 C

Ceftazidime 4 g 10 and 40 mEq D5W, NS Ceftazidime stable for 24 hr at room 
temperature and 7 days refrigerated

4 C

Chloramphenicol 
sodium succinate

PD 500 mg 3 g D5W Physically compatible 74 C

Chloramphenicol 
sodium succinate

PD 1 g AB 40 mEq Physically compatible 6 C

Chloramphenicol 
sodium succinate

PD 500 mg and 1 g 20 and 40 mEq D2.5½S, D5W Therapeutic availability maintained 110 C

Ciprofloxacin MI 2 g 40 mEq NS Compatible for 24 hr at 25°C 888 C

Ciprofloxacin BAY 2 g AB 40 mEq NS Visually compatible with little or no 
ciprofloxacin loss in 24 hr at 25°C

1934 C

Ciprofloxacin BAY 2 g LY 2.9 g D5W Visually compatible with no loss of 
ciprofloxacin in 24 hr at 22°C under 
fluorescent light. Potassium chloride 
not tested

2413 C

Clindamycin phosphate UP 600 mg 40 mEq D5½S Physically compatible and clindamycin 
stable for 24 hr at room temperature

104 C

Clindamycin phosphate UP 600 mg 100 mEq D5W, NS Physically compatible 101 C

Clindamycin phosphate UP 6 g 400 mEq D5½S Clindamycin stable for 24 hr 101 C

Cloxacillin sodium AST 2.25 g 60 mEq D5W 10% cloxacillin loss in 48 hr at 25°C 1476 C

Cytarabine UP 2 g 100 mEq D5S Physically compatible. Stable for 8 days 174 C

Cytarabine UP 170 mg 80 mEq D5S Physically compatible for 24 hr 174 C

Dimenhydrinate SE 50 mg 3 g D5W Physically compatible 74 C

Dobutamine HCl LI 1 g ES 160 mEq D5W, NS Slightly pink in 24 hr at 25°C 789 I

Dobutamine HCl LI 1 g AB 20 mEq D5W, NS Physically compatible for 24 hr at 21°C 812 C

Dopamine HCl AS 800 mg MG D5W No dopamine loss in 24 hr at 25°C 312 C

Enalaprilat MSD 12 mg AB 3 g D5Wa Visually compatible. Little enalaprilat 
loss in 24 hr at room temperature in 
light

1572 C

Eptifibatide ME 50 and 250 mg 40 mEq NRD5W Physically compatible and chemically 
stable for up to 24 hr at 25°C

3049 C

Eptifibatide ME 75 and 375 mg 40 mEq NRD5W Physically compatible and chemically 
stable for up to 24 hr at 25°C

3049 C

Eptifibatide ME 50 and 250 mg 40 mEq NS Physically compatible and chemically 
stable for up to 24 hr at 25°C

3049 C

Eptifibatide ME 75 and 375 mg 40 mEq NS Physically compatible and chemically 
stable for up to 24 hr at 25°C

3049 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Eptifibatide ME 50 and 250 mg 60 mEq NRD5W Physically compatible and chemically 
stable for up to 24 hr at 25°C

3049 C

Eptifibatide ME 75 and 375 mg 60 mEq NRD5W Physically compatible and chemically 
stable for up to 24 hr at 25°C

3049 C

Eptifibatide ME 50 and 250 mg 60 mEq NS Physically compatible and chemically 
stable for up to 24 hr at 25°C

3049 C

Eptifibatide ME 75 and 375 mg 60 mEq NS Physically compatible and chemically 
stable for up to 24 hr at 25°C

3049 C

Erythromycin  
lactobionate

AB 1 g AB 40 mEq Physically compatible 20 C

Fat emulsion,  
intravenous

VT 10% 100 mEq Physically compatible for 48 hr at 4°C 
and room temperature

32 C

Fat emulsion,  
intravenous

CU 10% 100 mEq No change in 24 hr at room tempera-
ture, but lipid coalescence in 48 hr

656 C

Fat emulsion,  
intravenous

CU 10% 200 mEq Coalescence with surface creaming in 4 
hr at room temperature. Oil globules on 
surface at 48 hr

656 I

Fat emulsion,  
intravenous

VT 10% DB 4 g Lipid coalescence in 24 hr at 8 and 25°C 825 I

Floxacillin sodium BE 20 g ANT 40 mmol W Physically compatible for 72 hr at 15 
and 30°C

1479 C

Fluconazole PF 1 g AB 10 mEq D5Wa Fluconazole stable for 24 hr at 25°C in 
fluorescent light

1676 C

Foscarnet sodium AST 12 g 20 to 120 
mmol

NS Foscarnet concentrations of 93 to 99% 
were maintained for at least 65 hr

2156 C

Fosphenytoin sodium PD 1, 8, 20 mg PE/
mLc 

BA 20 and 40 mEq D5½Sa Visually compatible with little or no loss 
in 7 days at 25°C under fluorescent light

2083 C

Furosemide HO 1 g ANT 40 mmol W Physically compatible for 72 hr at 15 
and 30°C

1479 C

Heparin sodium 12,000 units 3 g D5W Physically compatible 74 C

Heparin sodium AB 20,000 units AB 40 mEq Physically compatible 21 C

Heparin sodium 32,000 units 80 mEq NS Physically compatible and heparin 
activity retained for 24 hr

57 C

Hydrocortisone sodium 
succinate

UP 100 mg 3 g D5W Physically compatible 74 C

Hydromorphone HCl KN 2 and 20 mg/mL AST 0.5 and 1 mEq/
mL

D5Wa Visually compatible with no loss of 
hydromorphone in 18 days at 4 and 
23°C. Potassium chloride not tested

2410 C

Isoproterenol HCl WI 4 mg AB 40 mEq Physically compatible 59 C

Lidocaine HCl AST 2 g AB 40 mEq Physically compatible 24 C

Magnesium sulfate DB 3.9 g BRN 80 mEq D5W, NS Visually compatible. Under 5% loss of 
ions in 24 hr at 22°C

2360 C

Methyldopate HCl MSD 1 g 40 mEq D5W, D10W, 
D2.5½S, 
D2.5S, D5¼S, 
D5½S, D5S, 
D10S, NS, ½S

Physically compatible 23 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Metoclopramide HCl RB 10 and 160 mg ES 30 mEq NS Physically compatible for 48 hr at room 
temperature

924 C

Mitoxantrone HCl LE 500 mg 50 mEq D5W Visually compatible. Mitoxantrone 
stable for 24 hr at room temperature

1531 C

Nafcillin sodium WY 500 mg AB 40 mEq Physically compatible 27 C

Nafcillin sodium WY 30 g TR 40 mEq NS Nafcillin stable for 24 hr at 25°C 27 C

Nicardipine HCl DME 50 and 500 mg ES 40 mEq D5Wb Physically compatible. Little loss in 7 
days at room temperature in light

1380 C

Nicardipine HCl DME 50 and 500 mg ES 40 mEq D5Wa Physically compatible. 12% loss in 7 days 
at room temperature in light

1380 C

Norepinephrine  
bitartrate

WI 8 mg 3 g D5W Physically compatible 74 C

Norepinephrine  
bitartrate

WI 8 mg AB 40 mEq D5W, D10W, 
D2.5½S, 
D2.5S, D5¼S, 
D5½S, D5S, 
D10S, NS, ½S

Physically compatible 77 C

Oxacillin sodium BR 1, 2.5, 4 g 20, 40, 80 mEq D5S, D5W Therapeutic availability maintained 110 C

Penicillin G potassium SQ 5 million units AB 40 mEq Physically compatible 47 C

Penicillin G potassium SQ 5 million units 40 mEq D5S, D5W Therapeutic availability maintained 110 C

Penicillin G potassium SQ 1 million units 20 mEq D5S, D5W Therapeutic availability maintained 110 C

Penicillin G sodium KA 6 million units 40 mEq D5W Penicillin stable for 48 hr at 25°C 131 C

Penicillin G sodium KA 5 million units 40 mEq IS10 pH outside stability range for penicillin 131 I

Phenylephrine HCl WI 2.5 g AB 40 mEq D5W Phenylephrine stable for 24 hr at 22°C 132 C

Posaconazole ME 1 to 2 g e D5W Stated to be stable for up to 24 hr 
under refrigeration

2911 C

Ranitidine HCl GL 2 g LY 10 and 60 mEq D5W, NSa Physically compatible. 2% ranitidine loss 
in 48 hr at room temperature in light

1361 C

Ranitidine HCl GL 50 mg LY 10 and 60 mEq NSa Physically compatible. No ranitidine loss 
in 48 hr at room temperature in light

1361 C

Ranitidine HCl GL 50 mg LY 10 and 60 mEq D5Wa Physically compatible. 7% ranitidine loss 
in 48 hr at room temperature in light

1361 C

Ranitidine HCl GL 50 mg and 2 g 80 mEq D5S, D5W, NS Physically compatible. Ranitidine stable 
for 24 hr at 25°C

1515 C

Sodium bicarbonate AB 2.4 mEqd 120 mEq D5W Physically compatible for 24 hr 772 C

Vancomycin HCl LI 1 g 3 g D5W Physically compatible 74 C

Verapamil HCl KN 80 mg TR 80 mEq D5W, NS Physically compatible for 24 hr 764 C

a Tested in PVC containers.

b Tested in glass containers.

c Concentration expressed in milligrams of phenytoin sodium equivalents (PE) per mL.

d One vial of Neut added to a liter of admixture.

e Final potassium chloride concentration not specified.

Additive Compatibility (Cont.)
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Drugs in Syringe Compatibility

Potassium chloride

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Dimenhydrinate 10 mg/1 mL 2 mEq/1 mL Precipitate forms in about 1 hr 2569 I

Hydromorphone HCl KN 50 mg/1 mL AST 2 mEq/1 mL Visually compatible for 24 hr at 
room temperature

2410 C

Pantoprazole sodium a 4 mg/1 mL 2 mEq/1 mL Clear solution 2574 C

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Potassium chloride

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL HOS, BED 0.1 mEq/mLb Physically compatible with less than 10% acet-
aminophen loss over 4 hr at room tempera-
ture

2841, 2844 C

Acyclovir sodium BW 5 mg/mLa IX 0.04 mEq/mLa Physically compatible for 4 hr at 25°C 1157 C

Aldesleukin CHI 33,800 I.U./mLa AB 0.2 mEq/mL Visually compatible with little or no loss of 
aldesleukin activity

1857 C

Aldesleukin CHI a p Loss of aldesleukin activity 1890 I

Allopurinol sodium BW 3 mg/mLb AB 0.1 mEq/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa AB 0.1 mEq/mLa Physically compatible for 4 hr at 23°C 1845 C

Aminophylline SE 25 mg/mL 40 mEq/Lc Physically compatible for 4 hr at room 
temperature

322 C

Amiodarone HCl LZ 4 mg/mLd AB 0.04 mEq/mLd Physically compatible for 24 hr at 21°C 1032 C

Ampicillin sodium BR 25, 50, 100, 125 
mg/mL

40 mEq/Lc Physically compatible for 4 hr at room 
temperature

322 C

Anidulafungin VIC 0.5 mg/mLa APP 0.1 mEq/mLa Physically compatible for 4 hr at 23°C 2617 C

Atropine sulfate BW 0.5 mg/mL AB 40 mEq/Lf Physically compatible for 4 hr at room 
temperature

534 C

Azithromycin PF 2 mg/mLb BA 20 mEq/Ln White microcrystals found 2368 I

Aztreonam SQ 40 mg/mLa AB 0.1 mEq/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa APP 0.1 mEq/mLa Physically compatible for 4 hr at 23°C 2373 C

Blinatumomab AMG 0.125 mcg/mLb AGT 0.0249 mg/mLb Flakes transiently appear when blinatumomab 
is added to potassium chloride; not observed 
when order of mixing was reversed

3405, 3417 ?

Blinatumomab AMG 0.375 mcg/mLb AGT 0.0249 mg/mLb Persistent particulate formation when blina-
tumomab is added to potassium chloride; not 
observed when order of mixing was reversed

3405, 3417 ?

Calcium gluconate ES 100 mg/mL 40 mEq/Lc Physically compatible for 4 hr at room 
temperature

322 C

Cangrelor tetraso-
dium

TMC 1 mg/mLb 0.1 mEq/mLb Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.7 mg/mLb APP 0.1 mEq/mLb Physically compatible for 4 hr at room 
temperature

2758 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Caspofungin acetate ME 0.5 mg/mLb BA 0.04 mEq/mLb Physically compatible over 60 min 2766 C

Ceftaroline fosamil FOR 2.22 mg/mLc HOS 0.1 mEq/mLc Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime–
avibactam sodium

ALL 20 mg/mLi v 0.4 mEq/mL Physically compatible for up to 4 hr at room 
temperature

3004 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLd t HOS 0.1 mEq/mLd Physically compatible for 2 hr 3262 C

Chlorpromazine HCl SKF 25 mg/mL AB 40 mEq/Lf Physically compatible for 4 hr at room 
temperature

534 C

Chlorpromazine HCl RPR 0.13 mg/mLa BRN 0.625 mEq/mLa Visually compatible for 150 min 2244 C

Ciprofloxacin MI 2 mg/mLd LY 0.04 mEq/mL Visually compatible for 24 hr at 24°C 1655 C

Ciprofloxacin MI 2 mg/mLa AMR 2 mEq/mL Visually compatible for 2 hr at 25°C 1628 C

Cisatracurium 
besylate

GW 0.1, 2, 5 mg/mLa AB 0.1 mEq/mLa Physically compatible for 4 hr at 23°C 2074 C

Cladribine ORT 0.015b  and 0.5h  
mg/mL

AB 0.1 mEq/mLb Physically compatible for 4 hr at 23°C 1969 C

Clarithromycin AB 4 mg/mLa ANT 0.08 mmol/mLa Visually compatible for 72 hr at both 30 and 
17°C

2174 C

Clevidipine butyrate CHS 0.5 mg/mL b Physically compatible for 24 hr at 23°C 3334 C

Clonidine HCl BI 18 mcg/mLb BRN 1 mEq/mL Visually compatible 2642 C

Cloxacillin sodium SMX 100 mg/mL HOS 2 mEq/mL Physically compatible for up to 4 hr at room 
temperature

3245 C

Cyanocobalamin PD 0.1 mg/mL AB 40 mEq/Lf Physically compatible for 4 hr at room 
temperature

534 C

Dexamethasone 
sodium phosphate

MSD 4 mg/mL 40 mEq/Lc Physically compatible for 4 hr at room 
temperature

322 C

Dexmedetomidine 
HCl

AB 4 mcg/mLb AB 0.1 mEq/mLb Physically compatible for 4 hr at 23°C 2383 C

Dexmedetomidine 
HCl

HOS, 
HQS

4 mcg/mLb 0.04 mEq/mL Stated to be compatible 2848, 3179 C

Diazepam RC 5 mg/mL 40 mEq/Lc Immediate haziness and globule formation 322 I

Digoxin BW 0.25 mg/mL 40 mEq/Lc Physically compatible for 4 hr at room 
temperature

322 C

Diltiazem HCl MMD 5 mg/mL LY 0.08a  and 2 
mEq/mL

Visually compatible 1807 C

Diphenhydramine HCl PD 50 mg/mL AB 40 mEq/Lf Physically compatible for 4 hr at room 
temperature

534 C

Dobutamine HCl LI 4 mg/mLd AB 0.06 mEq/mLd Physically compatible for 3 hr 1316 C

Docetaxel RPR 0.9 mg/mLa AB 0.1 mEq/mLa Physically compatible for 4 hr at 23°C 2224 C

Dopamine HCl ACC 40 mg/mL AB 40 mEq/Lf Physically compatible for 4 hr at room 
temperature

534 C

Doripenem JJ 5 mg/mLa b APP 0.1 mEq/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa AB 0.1 mEq/mLa Physically compatible for 4 hr at 23°C 2087 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Droperidol CR 1.25 mg/mL AB 40 mEq/Lf Physically compatible for 4 hr at room 
temperature

534 C

Edrophonium chlo-
ride

RC 10 mg/mL AB 40 mEq/Lf Physically compatible for 4 hr at room 
temperature

534 C

Enalaprilat MSD 0.05 mg/mLb LY 0.4 mEq/mLa Physically compatible for 24 hr at room 
temperature under fluorescent light

1355 C

Epinephrine HCl AB 0.1 mg/mL AB 40 mEq/Lf Physically compatible for 4 hr at room 
temperature

534 C

Ergotamine tartrate SZ 0.5 mg/mL AB 40 mEq/Lf Crystal formation and brown discoloration in 
4 hr at room temperature

534 I

Ertapenem sodium ME 10 mg/mLb AB 0.01 and 0.04 
mEq/mLg 

Visually compatible with about 2% ertap-
enem loss in 4 hr

2487 C

Esmolol HCl DCC 10 mg/mLa IX 0.4 mEq/mLa Physically compatible for 24 hr at 22°C 1169 C

Estrogens, conjugated AY 5 mg/mL 40 mEq/Lc Physically compatible for 4 hr at room 
temperature

322 C

Ethacrynate sodium MSD 1 mg/mL 40 mEq/Lc Physically compatible for 4 hr at room 
temperature

322 C

Etoposide phosphate BR 5 mg/mLa AB 0.1 mEq/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine MSD 0.2 mg/mLa AB 0.04 mEq/mLa Physically compatible for 4 hr at 25°C 1188 C

Famotidine ME 2 mg/mLb 0.1 mEq/mLa Visually compatible for 4 hr at 22°C 1936 C

Fenoldopam mesylate AB 80 mcg/mLb APP 0.1 mEq/mLb Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate MN 0.05 mg/mL AB 40 mEq/Lf Physically compatible for 4 hr at room 
temperature

534 C

Filgrastim AMG 30 mcg/mLa AB 0.1 mEq/mLa Physically compatible for 4 hr at 22°C 1687 C

Fludarabine phos-
phate

BX 1 mg/mLa AB 0.1 mEq/mLa Visually compatible for 4 hr at 22°C 1439 C

Fluorouracil RC 50 mg/mL AB 40 mEq/Lf Physically compatible for 4 hr at room 
temperature

534 C

Furosemide HO 10 mg/mL AB 40 mEq/Lf Physically compatible for 4 hr at room 
temperature

534 C

Furosemide HMR 2.6 mg/mLa BRN 0.625 mEq/mLa Visually compatible for 150 min 2244 C

Gallium nitrate FUJ 1 mg/mLb AB 0.3 mEq/mLb Visually compatible for 24 hr at 25°C 1673 C

Gemcitabine HCl LI 10 mg/mLb AB 0.1 mEq/mLb Physically compatible for 4 hr at 23°C 2226 C

Gentamicin sulfate AMS 30 mg/mLe BA 0.02 mEq/mLo Physically compatible 2794 C

Granisetron HCl SKB 1 mg/mL LY 0.04 mEq/mLb Physically compatible with little or no loss of 
granisetron in 4 hr at 22°C

1883 C

Heparin sodium TR 50 units/mL AB 0.2 mEq/mLa Visually compatible for 4 hr at 25°C 1793 C

Heparin sodium NOV 29.2 units/mLa BRN 0.625 mEq/mLa Visually compatible for 150 min 2244 C

Hetastarch in lactated 
electrolyte

AB 6% AB 0.1 mEq/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydralazine HCl CI 20 mg/mL AB 40 mEq/Lf Physically compatible for 4 hr at room 
temperature

534 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Hydroxyethyl starch 
130/0.4 in sodium 
chloride 0.9%

FRK 6% HOS 0.02, 0.4, 0.8 
mEq/mLa 

Visually compatible for 24 hr at room 
temperature

2770 C

Ibuprofen lysinate OVA 10 mg/mL HOS 2 mEq/mL Physically compatible for 4 hr at room 
temperature

3541 C

Idarubicin HCl AD 1 mg/mLb AB 0.03 mEq/mLb Visually compatible for 24 hr at 25°C 1525 C

Indomethacin sodium 
trihydrate

MSD 1 mg/mLb AB 0.2 mEq/mLa Visually compatible for 24 hr at 28°C 1527 C

Isavuconazonium 
sulfate

ASP 1.5 mg/mLd HOS 0.1 mEq/mLd Physically compatible for 2 hr 3263 C

Isoproterenol HCl WI 0.2 mg/mL AB 40 mEq/Lf Physically compatible for 4 hr at room 
temperature

534 C

Labetalol HCl SC 1 mg/mLa IX 0.4 mEq/mLa Physically compatible for 24 hr at 18°C 1171 C

Letermovir ME a a Physically compatible 3398 C

Levofloxacin OMN 5 mg/mLa HOS 0.04 mEq/mLa Physically compatible 2794 C

Lidocaine HCl AST 20 mg/mL 40 mEq/Lc Physically compatible for 4 hr at room 
temperature

322 C

Linezolid PHU 2 mg/mL FUJ 0.1 mEq/mLa Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.33 mg/mLb BRN 1 mEq/mL Visually compatible for 24 hr at 22°C 1855 C

Magnesium sulfate AB 500 mg/mL AB 40 mEq/Lf Physically compatible for 4 hr at room 
temperature

534 C

Melphalan HCl BW 0.1 mg/mLb AB 0.1 mEq/mLb Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl AB 10 mg/mL AB 0.4 mEq/mLa Physically compatible for 4 hr at 25°C 1397 C

Meropenem ZEN 1 mg/mLa 10 and 40 
mEq/La 

Visually compatible. Calculated 10%  
meropenem loss in 3.3 hr at 23°C

2492 C

Meropenem ZEN 1 mg/mLa 10 and 40 
mEq/Lb 

Visually compatible. Calculated 10%  
meropenem loss in 5 hr at 23°C

2492 C

Meropenem ZEN 1 mg/mLb 10 and 40 
mEq/La 

Visually compatible. Calculated 10%  
meropenem loss in 5.8 hr at 23°C

2492 C

Meropenem ZEN 1 mg/mLb 10 and 40 
mEq/Lb 

Visually compatible. Calculated 10%  
meropenem loss in 22 hr at 23°C

2492 C

Meropenem ZEN 22 mg/mLa 10 and 40 
mEq/La 

Visually compatible. Calculated 10%  
meropenem loss in 7.7 hr at 23°C

2492 C

Meropenem ZEN 22 mg/mLa 10 and 40 
mEq/Lb 

Visually compatible. Calculated 10%  
meropenem loss in 13 hr at 23°C

2492 C

Meropenem ZEN 22 mg/mLb 10 and 40 
mEq/La 

Visually compatible. Calculated 10%  
meropenem loss in 8 hr at 23°C

2492 C

Meropenem ZEN 22 mg/mLb 10 and 40 
mEq/Lb 

Visually compatible. Calculated 10%  
meropenem loss in 20 hr at 23°C

2492 C

Meropenem 50 mg/mL HOS 2 mEq/mL Physically compatible for 4 hr at room 
temperature

3538 C

Meropenem–vabor-
bactam

TMC 8 mg/mLb u HOS 0.1 mEq/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Methylprednisolone 
sodium succinate

UP 40 mg/mL 40 mEq/La Physically compatible for 4 hr at room 
temperature

322 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Methylprednisolone 
sodium succinate

UP 40 mg/mL 40 mEq/Lb Physically compatible initially but haze forms 
in 4 hr at room temperature

322 I

Methylprednisolone 
sodium succinate

UP 40 mg/mL 40 mEq/Li Immediate haze formation 322 I

Micafungin sodium ASP 1.5 mg/mLb AB 0.1 mEq/mLb Physically compatible for 4 hr at 23°C 2683 C

Midazolam HCl RC 5 mg/mL BRN 1 mEq/mL Visually compatible for 24 hr at 22°C 1855 C

Milrinone lactate SW 0.4 mg/mLa AB 1 mEq/mLa Visually compatible. No milrinone loss in 4 hr 
at 23°C

2214 C

Morphine sulfate WY 15 mg/mL AB 40 mEq/Lf Physically compatible for 4 hr at room 
temperature

534 C

Neostigmine methyl-
sulfate

RC 0.5 mg/mL AB 40 mEq/Lf Physically compatible for 4 hr at room 
temperature

534 C

Nicardipine HCl DCC 0.1 mg/mLa LY 0.4 mEq/mLa Visually compatible for 24 hr at room 
temperature

235 C

Norepinephrine bitar-
trate

WI 1 mg/mL AB 40 mEq/Lf Physically compatible for 4 hr at room 
temperature

534 C

Ondansetron HCl GL 1 mg/mLb AB 0.1 mEq/mLa Visually compatible for 4 hr at 22°C 1365 C

Oritavancin diphos-
phate

TAR 0.8, 1.2, and 2 
mg/mLa 

HOS 0.2 mEq/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Oxacillin sodium BR 100 mg/mL AB 40 mEq/Lf Physically compatible for 4 hr at room 
temperature

534 C

Oxaliplatin SS 0.5 mg/mLa APP 0.1 mEq/mLa Physically compatible for 4 hr at 23°C 2566 C

Oxytocin SZ 1 unit/mL AB 40 mEq/Lf Physically compatible for 4 hr at room 
temperature

534 C

Paclitaxel NCI 1.2 mg/mLa AB 0.1 mEq/mLa Physically compatible for 4 hr at 22°C 1556 C

Palonosetron HCl MGI 50 mcg/mL AB 0.1 mEq/mLa Physically compatible. No loss of either drug 
in 4 hr at room temperature

2771 C

Pantoprazole sodium ALTq 0.16 to 0.8 mg/
mLb 

AST 20 to 210 mEq/
La 

Visually compatible for 12 hr at 23°C 2603 C

Pemetrexed disodium LI 20 mg/mLb APP 0.1 mEq/mLa Physically compatible for 4 hr at 23°C 2564 C

Penicillin G potassium LI 200,000 units/mL 40 mEq/Lc Physically compatible for 4 hr at room 
temperature

322 C

Pentazocine lactate WI 30 mg/mL AB 40 mEq/Lf Physically compatible for 4 hr at room 
temperature

534 C

Phenytoin sodium PD 50 mg/mL 40 mEq/La Immediate formation of phenytoin crystals 322 I

Phenytoin sodium PD 50 mg/mL 40 mEq/Lb i Crystals in 4 hr at room temperature 322 I

Phytonadione RC 10 mg/mL AB 40 mEq/Lf Physically compatible for 4 hr at room 
temperature

534 C

Piperacillin sodium–
tazobactam sodium

LEq 40 mg/mLa r AB 0.1 mEq/mLa Physically compatible for 4 hr at 22°C 1688 C

Plazomicin sulfate ACH 24 mg/mLd APP 0.1 mEq/mLd Physically compatible for 1 hr at 20 to 25°C 3432 C

Posaconazole ME 18 mg/mL 0.04 mEq/mLd Physically compatible 2911, 2912 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Procainamide HCl SQ 100 mg/mL AB 40 mEq/Lf Physically compatible for 4 hr at room 
temperature

534 C

Prochlorperazine 
edisylate

SKF 5 mg/mL AB 40 mEq/Lf Physically compatible for 4 hr at room 
temperature

534 C

Promethazine HCl SV 50 mg/mL AB 40 mEq/Lj Clear initially, but cloudiness develops in 4 hr 
at room temperature

534 I

Promethazine HCl SV 50 mg/mL AB 40 mEq/Lk Physically compatible for 4 hr at room 
temperature

534 C

Propofol ZENw 10 mg/mL AB 0.1 mEq/mLa Physically compatible for 1 hr at 23°C 2066 C

Propranolol HCl AY 1 mg/mL AB 40 mEq/Lf Physically compatible for 4 hr at room 
temperature

534 C

Quinupristin–dalfo-
pristin

PF 2 mg/mLa s 0.04 mEq/mLa Physically compatible 3229 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

AB 0.1 mEq/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb AB 0.1 mEq/mLb Visually compatible for 4 hr at 22°C 1436 C

Scopolamine HBr BW 0.86 mg/mL AB 40 mEq/Lf Physically compatible for 4 hr at room 
temperature

534 C

Sodium bicarbonate BR 75 mg/mL 40 mEq/Lc Physically compatible for 4 hr at room 
temperature

322 C

Sodium nitroprusside RC 0.3, 1.2, 3 mg/mLa AST 0.04 and 0.5 
mEq/mLo 

Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Succinylcholine chlo-
ride

BW 20 mg/mL 40 mEq/Lc Physically compatible for 4 hr at room 
temperature

322 C

Tacrolimus FUJ 1 mg/mLb AB 2 mEq/mL Visually compatible for 24 hr at 25°C 1630 C

Tedizolid phosphate CUB 0.8 mg/mLb HOS 0.1 mEq/mLb Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLc HOS 0.1 mEq/mLc Physically compatible for 2 hr 2830 C

Teniposide BR 0.1 mg/mLa AB 0.1 mEq/mLa Physically compatible for 4 hr at 23°C 1725 C

Theophylline TR 4 mg/mL AB 0.2 mEq/mLa Visually compatible for 6 hr at 25°C 1793 C

Thiotepa IMMl 1 mg/mLa AMR 0.1 mEq/mLa Physically compatible for 4 hr at 23°C 1861 C

Tigecycline WY 1 mg/mLb 0.3 mEq/mLb Physically compatible for 4 hr 2714 C

Tigecycline ACD, 
FRK, 
WY

d Stated to be compatible 2915, 3459, 
3460 

C

Tirofiban HCl ME 0.05 mg/mLa b AB 0.01 and 0.04 
mEq/mLa b 

Physically compatible. No tirofiban loss in 4 hr 
at room temperature

2250 C

TNA #218 to #226m AB 0.1 mEq/mLa Visually compatible for 4 hr at 23°C 2215 C

TPN #189m AST 30 mg/mLb Visually compatible for 24 hr at 22°C 1767 C

TPN #212 to #215m AB 0.1 mEq/mLa Physically compatible for 4 hr at 23°C 2109 C

Trimethobenzamide 
HCl

RC 100 mg/mL AB 40 mEq/Lf Physically compatible for 4 hr at room 
temperature

534 C

Vinorelbine tartrate BW 1 mg/mLb AB 0.1 mEq/mLb Physically compatible for 4 hr at 22°C 1558 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Zidovudine BW 4 mg/mLa IMS 0.67 mEq/mLa Physically compatible for 4 hr at 25°C 1193 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in dextrose 5%, sodium chloride 0.9%, and Ringer’s injection, lactated.

d Tested in both dextrose 5% and sodium chloride 0.9%.

e Tested in sodium chloride 0.45%.

f Tested in dextrose 5% in Ringer’s injection, dextrose 5% in Ringer’s injection, lactated, dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

g Tested in sterile water for injection.

h Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

i Tested in Ringer’s injection, lactated.

j Tested in dextrose 5% in Ringer’s injection.

k Tested in dextrose 5% in Ringer’s injection, lactated, dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

l Lyophilized formulation tested.

m Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

n Tested in dextrose 5% in sodium chloride 0.45%.

o Tested in dextrose 5% in sodium chloride 0.225%.

p Tested with albumin human 0.1%.

q Test performed using the formulation WITHOUT edetate disodium.

r Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

s Quinupristin and dalfopristin components combined.

t Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

u Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

v Ceftazidime component. Ceftazidime in a 4:1 fixed-ratio concentration with avibactam.

w Test performed using the formulation WITH edetate disodium.

Additional Compatibility Information
Methylprednisolone
The compatibility of methylprednisolone sodium succinate 
(Upjohn) with potassium chloride added to an auxiliary medi-
cation infusion unit has been studied. Primary admixtures were 
prepared by adding potassium chloride 40 mEq/L to dextrose 
5%, dextrose 5% in sodium chloride 0.9%, and Ringer’s injec-
tion, lactated. The primary admixture was added along with 
methylprednisolone sodium succinate (Upjohn) to the auxiliary 
medication infusion unit with the following results:329 

Methylprednisolone
Sodium Succinate

Potassium Chloride
40 mEq/L
Primary Solution Results

 500 mg D5S, D5W, LR qs 100 mL Clear solution for 24 hr

1000 mg D5W qs 100 mL Clear solution for 24 hr

1000 mg D5S, LR qs 100 mL Clear solution for 6 hr

2000 mg D5S, D5W, LR qs 100 mL Clear solution for 24 hr

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Potassium Phosphates
AHFS 40:12

Products
Potassium phosphates is available as a concentrate for injec-
tion in 5- or 15-mL single-dose vials and in a 50-mL pharmacy 
bulk package.3594 3595 3596 The concentrate for injection must be 
diluted for use.3594 3595 3596 

Each mL of the Fresenius Kabi and Hospira products contains 
monobasic potassium phosphate 224 mg and dibasic potassium 
phosphate 236 mg in water for injection.3594 3596 The phosphate 
concentration of the concentrate for injection is 3 mmol/mL, 
and the potassium concentration is 4.4 mEq/mL.3594 3596 

Each mL of the CMP Pharma product contains monobasic 
potassium phosphate 175 mg and dibasic potassium phosphate 
300 mg in water for injection.3595 The phosphate concentration 
of the concentrate for injection is 3 mmol/mL, and the potas-
sium concentration is 4.7 mEq/mL.3595 

The relationship between milliequivalents and millimoles of 
phosphate is expressed in the following equation:

(mEq phosphate = mmol phosphate × valence)

However, the average valence of phosphate changes with 
changes in pH. Consequently, it is necessary to specify a pH 
before the valence, and therefore the milliequivalents, can be 
determined. To avoid this problem, it has been suggested that 
doses of phosphate be expressed in terms of millimoles, which 
is independent of valence.178 716 717 718 Alternatively, the dose may 
be expressed in terms of milligrams of phosphorus: 1 millimole 
of phosphorus equals 31 mg.205 717 3594 3595 3596 

pH
Potassium phosphates injection (Fresenius Kabi) is stated to 
have a pH of 6 to 7.3594 

Potassium phosphates injection (CMP Pharma) is stated to 
have a pH of 6.5 to 7.5.3595 

Osmolarity
The calculated osmolarity of potassium phosphates injection 
(Fresenius Kabi, Hospira) is 7.4 mOsm/mL.3594 3596 

The calculated osmolarity of potassium phosphates injection 
(CMP Pharma) is 7.7 mOsm/mL.3595 

Aluminum Content
Potassium phosphates injection (Fresenius Kabi) contains no 
more than 2000 mcg of aluminum per L.3594 

Potassium phosphates injection (CMP Pharma) contains no 
more than 15,000 mcg of aluminum per L.3595 

Potassium phosphates injection (Hospira) contains no more 
than 31,000 mcg of aluminum per L.3596 

Administration
Potassium phosphates injection is administered by intravenous 
infusion only after dilution or admixing in a larger volume of fluid; 

the concentrate for injection is not for direct infusion.3594 3595 
3596 Administration of undiluted or insufficiently diluted potas-
sium phosphates injection and administration by rapid infusion 
(e.g., over 1 to 3 hours) or by bolus or rapid intravenous push has 
resulted in serious and sometimes fatal adverse effects.3594 3595 

When the drug is used diluted in intravenous fluids for the 
correction of hypophosphatemia in adults and pediatric patients 
12 years or age or older, the appropriate dose of potassium phos-
phates should be diluted to a total volume of 100 to 250 mL 
in sodium chloride 0.9% or dextrose 5%.3594 3595 For peripheral 
venous administration, Fresenius Kabi states that the maximum 
recommended concentration is 6.8 mmol of phosphate/100 mL 
and the maximum recommended rate of administration is 6.8 
mmol of phosphate/hr.3594 For peripheral venous administration, 
CMP Pharma states that the maximum recommended concen-
tration is 6.4 mmol of phosphate/100 mL and the maximum 
recommended rate of administration is 6.4 mmol of phos-
phate/hr.3595 For central venous administration, manufacturers 
state that the maximum recommended concentration is 18 
mmol of phosphate/100 mL and the maximum recommended 
rate of administration is 15 mmol of phosphate/hr.3594 3595 

When the drug is used diluted in intravenous fluids for the 
correction of hypophosphatemia in pediatric patients less than 
12 years of age, the appropriate dose of potassium phosphates 
should be diluted in the smallest recommended volume, taking 
into consideration the daily fluid requirements and the maximum 
concentrations recommended for peripheral and central venous 
administration.3594 For peripheral venous administration, the manu-
facturer states that the maximum recommended concentration is 
0.27 mmol of phosphate/10 mL.3594 For central venous administra-
tion, the manufacturer states that the maximum recommended 
concentration is 0.55 mmol of phosphate/10 mL.3594 

When the drug is used in parenteral nutrition admixtures, 
the appropriate dose of potassium phosphates injection should 
be added to the parenteral nutrition solution after the addition 
of amino acids, dextrose, and electrolyte solutions and prior to 
the addition of fat emulsion, if included.3594 3595 Selection of the 
peripheral or central venous route depends upon the osmolarity 
of the final infusate.3594 3595 Manufacturers state that solutions 
with an osmolarity of 900 mOsm/L or more must be infused 
through a central vein.3594 3595 

 The infusion set and catheter should be checked periodi-
cally during administration for precipitates.3594 3595 Peripheral 
venous administration of the diluted and admixed drug can 
cause thrombophlebitis.3594 3595 If thrombophlebitis develops, 
the catheter should be removed as soon as possible and appro-
priate treatment should be initiated.3594 3595 

Stability
Potassium phosphates injection is a clear and colorless solution.3594 
3595 3596 Intact vials of potassium phosphates injection (Fresenius 

DOI: 10.37573/9781585286850.323
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Kabi, Hospira) should be stored at controlled room tempera-
ture.3594 3596 Intact vials of potassium phosphates injection (CMP 
Pharma) should be stored at 2 to 8°C and should not be frozen.3595 

Solutions should be visually inspected for particulate matter 
and discoloration prior to and after dilution, and again prior to 
administration of the diluted solution for infusion or admix-
ture.3594 3595 3596 

Fresenius Kabi states that diluted solutions of potassium 
phosphates for infusion in dextrose 5% and sodium chloride 
0.9% are stable for 4 hours at 20 to 25°C and 14 days at 2 to 
8°C.3594 CMP Pharma states that diluted solutions of potassium 
phosphates for infusion in dextrose 5% and sodium chloride 
0.9% are stable for 48 hours at 20 to 25°C and 2 to 8°C.3595 

Manufacturers state that parenteral nutrition admixtures 
to which potassium phosphates injection has been added 

should be inspected both after mixing and prior to administra-
tion to ensure that precipitates have not formed and that the 
emulsion has not separated, in the case that fat emulsion has 
been added.3594 3595 Parenteral nutrition admixtures to which 
potassium phosphates injection has been added should be 
used promptly after mixing.3594 3595 Any storage of the admix-
tures should be limited to no longer than 24 hours at 2 to 8°C 
protected from light.3594 3595 After removal from refrigeration, 
admixtures should be allowed to come to room temperature 
and should be used promptly, with completion of the infusion 
within 24 hours.3594 3595 Any admixture remaining after that time 
should be discarded.3594 3595 

Unused portions of single-dose vials should be discarded.3594 
3595 3596 The pharmacy bulk package should be discarded within 4 
hours of initial entry.3594 

Compatibility Information
Solution Compatibility

Potassium phosphates

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s injection AB AB 160 mEqa Haze or precipitate forms within 1 hr 3 I

Dextrose 2.5% in half-strength Ringer’s 
injection, lactated

AB AB 160 mEqa Haze or precipitate forms within 24 hr 3 I

Dextrose 5% in Ringer’s injection, lactated AB AB 160 mEqa Haze or precipitate forms within 24 hr 3 I

Dextrose 5% in sodium chloride 0.9% AB AB 160 mEqa Physically compatible 3 C

Dextrose 5% in sodium chloride 0.45% AB AB 160 mEqa Physically compatible 3 C

Dextrose 5% in sodium chloride 0.225% AB AB 160 mEqa Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.9% AB AB 160 mEqa Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.45% AB AB 160 mEqa Physically compatible 3 C

Dextrose 10% in sodium chloride 0.9% AB AB 160 mEqa Haze or precipitate forms within 24 hr 3 I

Dextrose 2.5% AB AB 160 mEqa Physically compatible 3 C

Dextrose 5% AB AB 160 mEqa Physically compatible 3 C

Dextrose 5% FRK Stable for 4 hr at 20 to 25°C and 14 days at 2 to 8°C 3594 C

Dextrose 5% CMP Stable for 48 hr at 2 to 8°C and 20 to 25°C 3595 C

Dextrose 10% AB AB 160 mEqa Physically compatible 3 C

Ionosol B in dextrose 5% AB AB 160 mEqa Physically compatible 3 C

Ionosol MB in dextrose 5% AB AB 160 mEqa Physically compatible 3 C

Ringer’s injection AB AB 160 mEqa Haze or precipitate forms within 1 hr 3 I

Ringer’s injection, lactated AB AB 160 mEqa Haze or precipitate forms within 24 hr 3 I

Sodium chloride 0.45% AB AB 160 mEqa Physically compatible 3 C

Sodium chloride 0.9% AB AB 160 mEqa Physically compatible 3 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% FRK Stable for 4 hr at 20 to 25°C and 14 days at 2 to 8°C 3594 C

Sodium chloride 0.9% CMP Stable for 48 hr at 2 to 8°C and 20 to 25°C 3595 C

Sodium lactate 1⁄6 M AB AB 160 mEqa Physically compatible 3 C

a Not specified whether concentration refers to potassium or phosphates content.

Additive Compatibility

Potassium phosphates

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Calcium chloride Compatibility dependent on solubility and 
concentration and is not entirely predict-
able. See the monograph discussion under 
Additional Compatibility Information

1777, 2803 ?

Calcium gluconate Compatibility dependent on solubility and 
concentration and is not entirely predict-
able. See the monograph discussion under 
Additional Compatibility Information

1777, 2803 ?

Ciprofloxacin 2 g 60 mg D5W Precipitation occurs 671 I

Dobutamine HCl LI 200 mg AB 100 mmol NS Small particles form after 1 hr. White precip-
itate noted after 15 hr

552 I

Metoclopramide 
HCl

RB 10 and 160 
mg

IX 15 mmol NS Physically compatible for 48 hr at room 
temperature

924 C

Verapamil HCl KN 80 mg AB 88 mEq D5W, NS Physically compatible for 24 hr 764 C

Drugs in Syringe Compatibility

Potassium phosphates

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Pantoprazole sodium a 4 mg/1 mL 4 mmol/1 mL Precipitates 2574 I

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Potassium phosphates

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amiodarone HCl WY 6 mg/mLa APPa 0.12 mmol/mL Immediate white cloudiness 2352 I

Caspofungin acetate ME 0.7 mg/mLb APP 0.5 mmol/mLb Immediate white turbid precipitate forms 2758 I

Ceftaroline fosamil FOR 2.22 mg/mLa HOS 0.5 mmol/mLa Increase in measured haze and micropartic-
ulates

2826 I

Ceftaroline fosamil FOR 2.22 mg/mLb e HOS 0.5 mmol/mLb e Increase in measured haze 2826 I

Ceftazidime–
avibactam sodium

ALL 20 mg/mLf i Physically compatible for up to 4 hr at room 
temperature

3004 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLf g HOS 0.3 mmol/mLf Physically compatible for 2 hr 3262 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cloxacillin sodium SMX 100 mg/mL PPC 3 mmol/mL Large particles form within 4 hr 3245 I

Diltiazem HCl MMD 5 mg/mL AMR 0.015 mmol/mL Visually compatible 1807 C

Doripenem JJ 5 mg/mLa b APP 0.5 mmol/mLa b Measured haze increases after 1 hr 2743 I

Enalaprilat MSD 0.05 mg/mLb LY 0.44 mEq/mLa Physically compatible for 24 hr at room 
temperature under fluorescent light

1355 C

Esmolol HCl DCC 10 mg/mLa LY 0.44 mEq/mLa Physically compatible for 24 hr at 22°C 1169 C

Famotidine MSD 0.2 mg/mLa LY 0.03 mmol/mLb Physically compatible for 14 hr 1196 C

Hydroxyethyl starch 
130/0.4 in sodium chlo-
ride 0.9%

FRK 6% SX 0.003, 0.0765, 
0.15 mmol/mLa 

Visually compatible for 24 hr at room 
temperature

2770 C

Isavuconazonium 
sulfate

ASP 1.5 mg/mLf HOS 0.3 mmol/mLf Measured turbidity increases within 1 hr 3263 I

Labetalol HCl SC 1 mg/mLa LY 0.44 mEq/mLa Physically compatible for 24 hr at 18°C 1171 C

Letermovir ME a a Physically compatible 3398 C

Meropenem 50 mg/mL BA 3 mmol/mL Physically compatible for 4 hr at room 
temperature

3538, 3547 C

Meropenem–vabor-
bactam

TMC 8 mg/mLb h HOS 0.3 mmol/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Micafungin sodium ASP 1.5 mg/mLb APP 0.5 mmol/mLb Physically compatible for 4 hr at 23°C 2683 C

Nicardipine HCl DCC 0.1 mg/mLa LY 0.44 mEq/mLa Visually compatible for 24 hr at room 
temperature

235 C

Plazomicin sulfate ACH 24 mg/mLf FRK 0.3 mmol/mLf Physically compatible for 1 hr at 20 to 25°C 3432 C

Sodium nitroprusside RC 0.3, 1.2, 3 mg/mLa AB 0.3 mmol/mLd Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Tedizolid phosphate CUB 0.8 mg/mLb HOS 0.3 mmol/mLb Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLa b e AMR 0.5 mEq/mLa b e Physically compatible for 2 hr 2830 C

TNA #218c AB 3 mmol/mL Damage to emulsion occurs immediately with 
free oil formation possible

2215 I

TNA #219c AB 3 mmol/mL Damage to emulsion occurs immediately with 
free oil formation possible

2215 I

TNA #220c AB 3 mmol/mL Damage to emulsion occurs immediately with 
free oil formation possible

2215 I

TNA #221c AB 3 mmol/mL Damage to emulsion occurs immediately with 
free oil formation possible

2215 I

TNA #222c AB 3 mmol/mL Damage to emulsion occurs immediately with 
free oil formation possible

2215 I

TNA #223c AB 3 mmol/mL Damage to emulsion occurs immediately with 
free oil formation possible

2215 I

TNA #224c AB 3 mmol/mL Damage to emulsion occurs immediately with 
free oil formation possible

2215 I

TNA #225c AB 3 mmol/mL Damage to emulsion occurs immediately with 
free oil formation possible

2215 I

TNA #226c AB 3 mmol/mL Damage to emulsion occurs immediately with 
free oil formation possible

2215 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Additional Compatibility Information
Infusion Solutions
Potassium phosphates injection diluted for infusion should not 
be infused with calcium-containing intravenous fluids.3594 3595 

Calcium and Phosphate
UNRECOGNIZED CALCIUM PHOSPHATE PRECIPITATION IN 
A 3-IN-1 PARENTERAL NUTRITION MIXTURE RESULTED IN 
PATIENT DEATH.

The potential for the formation of a calcium phosphate 
precipitate in parenteral nutrition solutions is well studied and 
documented,1771 1777 but the information is complex and difficult 
to apply to the clinical situation.1770 1772 1777 The incorporation of 
fat emulsion in 3-in-1 parenteral nutrition solutions obscures any 
precipitate that is present which has led to substantial debate on 
the dangers associated with 3-in-1 parenteral nutrition mixtures 
and when or if the danger to the patient is warranted therapeu-
tically.1770 1771 1772 2031 2032 2033 2034 2035 2036 Because such precipitation 
may be life-threatening to patients,2037 2291 FDA issued a Safety 
Alert containing the following recommendations:1769  
 1. “The amounts of phosphorus and of calcium added to the 

admixture are critical. The solubility of the added calcium 
should be calculated from the volume at the time the calcium 
is added. It should not be based upon the final volume.

Some amino acid injections for TPN admixtures contain 
phosphate ions (as a phosphoric acid buffer). These phos-
phate ions and the volume at the time the phosphate is 
added should be considered when calculating the concen-
tration of phosphate additives. Also, when adding calcium 
and phosphate to an admixture, the phosphate should be 
added first.

The line should be flushed between the addition of any 
potentially incompatible components.

 2. A lipid emulsion in a 3-in-1 admixture obscures the presence 
of a precipitate. Therefore, if a lipid emulsion is needed, either 
(1) use a 2-in-1 admixture with the lipid infused separately, or 
(2) if a 3-in-1 admixture is medically necessary, then add the 
calcium before the lipid emulsion and according to the recom-
mendations in number 1 above.

If the amount of calcium or phosphate which must be 
added is likely to cause a precipitate, some or all of the 
calcium should be administered separately. Such separate 
infusions must be properly diluted and slowly infused to 
avoid serious adverse events related to the calcium.

 3. When using an automated compounding device, the above 
steps should be considered when programming the device. In 
addition, automated compounders should be maintained and 
operated according to the manufacturer’s recommendations.

Any printout should be checked against the programmed 
admixture and weight of components.

 4. During the mixing process, pharmacists who mix paren-
teral nutrition admixtures should periodically agitate the 
admixture and check for precipitates. Medical or home care 
personnel who start and monitor these infusions should care-
fully inspect for the presence of precipitates both before and 
during infusion. Patients and care givers should be trained to 
visually inspect for signs of precipitation. They also should be 
advised to stop the infusion and seek medical assistance if 
precipitates are noted.

 5. A filter should be used when infusing either central or periph-
eral parenteral nutrition admixtures. At this time, data have 
not been submitted to document which size filter is most 
effective in trapping precipitates.

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

TPN #212c AB 3 mmol/mL Increased turbidity forms immediately 2109 I

TPN #213c AB 3 mmol/mL Increased turbidity forms immediately 2109 I

TPN #214c AB 3 mmol/mL Increased turbidity forms immediately 2109 I

TPN #215c AB 3 mmol/mL Increased turbidity forms immediately 2109 I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

d Tested in dextrose 5% in sodium chloride 0.225%.

e Tested in Ringer’s injection, lactated.

f Tested in both dextrose 5% and sodium chloride 0.9%.

g Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

h Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

i Ceftazidime component. Ceftazidime in a 4:1 fixed-ratio concentration with avibactam.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Standards of practice vary, but the following is suggested: 
a 1.2-μm air-eliminating filter for lipid-containing admixtures 
and a 0.22-μm air-eliminating filter for non-lipid-containing 
admixtures.

 6. Parenteral nutrition admixtures should be administered within 
the following time frames: if stored at room temperature, 
the infusion should be started within 24 hours after mixing; 
if stored at refrigerated temperatures, the infusion should 
be started within 24 hours of rewarming. Because warming 
parenteral nutrition admixtures may contribute to the forma-
tion of precipitates, once administration begins, care should 
be taken to avoid excessive warming of the admixture.

Persons administering home care parenteral nutrition 
admixtures may need to deviate from these time frames. 
Pharmacists who initially prepare these admixtures should 
check a reserve sample for precipitates over the duration and 
under the conditions of storage.

 7. If symptoms of acute respiratory distress, pulmonary emboli, 
or interstitial pneumonitis develop, the infusion should be 
stopped immediately and thoroughly checked for precipi-
tates. Appropriate medical interventions should be instituted. 
Home care personnel and patients should immediately seek 
medical assistance.”1769 

Calcium Phosphate Precipitation Fatalities
Fatal cases of paroxysmal respiratory failure in 2 previously 
healthy women receiving peripheral vein parenteral nutrition 
were reported. The patients experienced sudden cardiopulmo-
nary arrest consistent with pulmonary emboli. The authors used 
in vitro simulations and an animal model to conclude that unrec-
ognized calcium phosphate precipitation in a 3-in-1 total nutri-
tion admixture caused the fatalities. The precipitation resulted 
during compounding by introducing calcium and phosphate 
near to one another in the compounding sequence and prior 
to complete fluid addition. This resulted in a temporarily high 
concentration of the drugs and precipitation of calcium phos-
phate. Observation of the precipitate was obscured by the incor-
poration of 20% fat emulsion, intravenous, into the nutrition 
mixture. No filter was used during infusion of the fatal nutrition 
admixtures.2037 

In a follow-up retrospective review, 5 patients were identi-
fied who had respiratory distress associated with the infusion of 
the 3-in-1 admixtures at around the same time. Four of these 5 
patients died, although the cause of death could be definitively 
determined for only 2.2291 

Calcium and Phosphate Conditional 
Compatibility
Calcium salts are conditionally compatible with phosphate in 
parenteral nutrition solutions. The incompatibility is dependent 
on a solubility and concentration phenomenon and is not entirely 
predictable. Precipitation may occur during compounding or at 
some time after compounding is completed.

NOTE: Some amino acids solutions inherently contain 
calcium and phosphate, which must be considered in any projec-
tion of compatibility.

The compatibility of calcium and phosphate in several paren-
teral nutrition formulas for newborn infants was evaluated. 
Calcium gluconate 10% (Cutter) and potassium phosphate 
(Abbott) were used to achieve concentrations of 2.5 to 100 
mEq/L of calcium and 2.5 to 100 mmol/L of phosphorus added. 
The parenteral nutrition solutions evaluated were as shown in 
Table 1. The results were reported as graphic depictions.

Table 1. Parenteral nutrition solutions evaluated609 

Solution Number

Component #1 #2 #3 #4

FreAmine III 4% 2% 1% 1%

Dextrose 25% 20% 10% 10%

pH 6.3 6.4 6.6 7.0a 

a Adjusted with sodium hydroxide.

The pH dependence of the phosphate–calcium precipita-
tion has been noted. Dibasic calcium phosphate is very insol-
uble, while monobasic calcium phosphate is relatively soluble. 
At low pH, the soluble monobasic form predominates; but as 
the pH increases, more dibasic phosphate becomes available to 
bind with calcium and precipitate. Therefore, the lower the pH 
of the parenteral nutrition solution, the more calcium and phos-
phate can be solubilized. Once again, the effects of temperature 
were observed. As the temperature is increased, more calcium 
ion becomes available and more dibasic calcium phosphate is 
formed. Therefore, temperature increases will increase the 
amount of precipitate.609 

Similar calcium and phosphate solubility curves were reported 
for neonatal parenteral nutrition solutions using TrophAmine 
(McGaw) 2, 1.5, and 0.8% as the sources of amino acids. The 
solutions also contained dextrose 10%, with cysteine and pH 
adjustment being used in some admixtures. Calcium and phos-
phate solubility followed the patterns reported previously.609 
A slightly greater concentration of phosphate could be used in 
some mixtures, but this finding was not consistent.1024 

Using a similar study design, 6 neonatal parenteral nutri-
tion solutions based on Aminosyn-PF (Abbott) 2, 1.5, and 0.8%, 
with and without added cysteine hydrochloride and dextrose 
10% were studied. Calcium concentrations ranged from 2.5 to 
50 mEq/L, and phosphate concentrations ranged from 2.5 to 
50 mmol/L. Solutions sat for 18 hours at 25°C and then were 
warmed to 37°C in a water bath to simulate the clinical situa-
tion of warming prior to infusion into a child. Solubility curves 
were markedly different than those for TrophAmine in the 
previous study.1024 Solubilities were reported to decrease by 15 
mEq/L for calcium and 15 mmol/L for phosphate. The solutions 
remained clear during room temperature storage, but crystals 
often formed on warming to 37°C.1211 

However, these data were questioned. The similarities 
between the Aminosyn-PF and TrophAmine products were 
noted, and little difference was found in calcium and phos-
phate solubilities in a preliminary report.1212 In the full report,1213  
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parenteral nutrition solutions containing Aminosyn-PF or 
TrophAmine 1 or 2.5% with dextrose 10 or 25%, respectively, 
plus electrolytes and trace metals, with or without cysteine 
hydrochloride, were evaluated under the same conditions. 
Calcium concentrations ranged from 2.5 to 50 mEq/L, and phos-
phate concentrations ranged from 5 to 50 mmol/L. In contrast 
to the previous results,1024 the solubility curves were very similar 
for the Aminosyn-PF and TrophAmine parenteral nutrition solu-
tions but very different from those of the previous Amino-
syn-PF study.1211 The authors again showed that the solubility of 
calcium and phosphate is greater in solutions containing higher 
concentrations of amino acids and dextrose.1213 

Calcium and phosphate solubility curves for TrophAmine 1 
and 2% with dextrose 10% and electrolytes, vitamins, heparin, 
and trace elements were reported. Calcium concentrations 
ranged from 10 to 60 mEq/L, and phosphorus concentrations 
ranged from 10 to 40 mmol/L. Calcium and phosphate solubili-
ties were assessed by analysis of the calcium concentrations and 
followed patterns similar to those reported previously.608 609 The 
higher percentage of amino acids (TrophAmine 2%) permitted a 
slightly greater solubility of calcium and phosphate, especially in 
the 10 to 50-mEq/L and 10 to 35-mmol/L ranges, respectively.1614 

The maximal product of the amount of calcium (as gluconate) 
times phosphate (as potassium) that can be added to a paren-
teral nutrition solution, composed of amino acids 1% (Travenol) 
and dextrose 10%, for preterm infants was reported. Turbidity 
was observed on initial mixing when the solubility product was 
around 115 to 130 mmol2 (mmol squared) or greater. After 
storage at 7°C for 20 hours, visible precipitates formed at solu-
bility products of 130 mmol2 (mmol squared) or greater. If the 
solution was administered through a barium-impregnated sili-
cone rubber catheter, crystalline precipitates obstructed the 
catheters in 12 hours at a solubility product of 100 mmol2 
(mmol squared) and in 10 days at 79 mmol2 (mmol squared), 
much lower than the in vitro results.1041 

The solubility of calcium and phosphorus in neonatal paren-
teral nutrition solutions composed of amino acids (Abbott) 1.25 
and 2.5% with dextrose 5 and 10%, respectively, was evaluated. 
Also present were multivitamins and trace elements. The solu-
tions contained calcium (as gluconate) in amounts ranging from 
25 to 200 mg/100 mL. The phosphorus (as potassium phos-
phate) concentrations evaluated ranged from 25 to 150 mg/100 
mL. If calcium gluconate was added first, cloudiness occurred 
immediately. If potassium phosphate was added first, substan-
tial quantities could be added with no precipitate formation in 
48 hours at 4°C (Table 2). However, if stored at 22°C, the solu-
tions were stable for only 24 hours, and all contained precipi-
tates after 48 hours.1210 

Table 2. Maximum calcium and phosphorus concentrations 

physically compatible for 48 hours at 4°C1210 

  Phosphorus (mg/100 mL)

Calcium (mg/100 mL)
Amino Acids 1.25%
+ Dextrose 5%a 

Amino Acids 2.5%
+ Dextrose 10%a 

200b  50  75

  Phosphorus (mg/100 mL)

Calcium (mg/100 mL)
Amino Acids 1.25%
+ Dextrose 5%a 

Amino Acids 2.5%
+ Dextrose 10%a 

150  50 100

100  75 100

 50 100 125

 25 150b 150b 

a Plus multivitamins and trace elements.

b Maximum concentration tested.

The physical compatibility of calcium gluconate 10 to 40 
mEq/L and potassium phosphates 10 to 40 mmol/L in 3 neonatal 
parenteral nutrition solutions (TPN #123 to #125 in Appendix), 
alone and with retrograde administration of aminophylline 
7.5 mg diluted with 1.5 mL of sterile water for injection was 
reported. Contact of the alkaline aminophylline solution with 
the parenteral nutrition solutions resulted in the precipitation 
of calcium phosphate at much lower concentrations than were 
compatible in the parenteral nutrition solutions alone.1404 

The maximum allowable concentrations of calcium and phos-
phate in a 3-in-1 parenteral nutrition mixture for children (TNA 
#192 in Appendix) reported. Added calcium was varied from 1.5 
to 150 mmol/L, while added phosphate was varied from 21 to 300 
mmol/L. The mixtures were stable for 48 hours at 22 and 37°C as 
long as the pH was not greater than 5.7, the calcium concentration 
was below 16 mmol/L, the phosphate concentration was below 52 
mmol/L, and the product of the calcium and phosphate concentra-
tions was below 250 mmol2/L2 (mmol squared per liter squared).1773 

Additional calcium and phosphate solubility curves were 
reported for specialty parenteral nutrition solutions based on 
NephrAmine and also HepatAmine at concentrations of 0.8, 1.5, 
and 2% as the sources of amino acids. The solutions also contained 
dextrose 10%, with cysteine and pH adjustment to simulate addi-
tion of fat emulsion used in some admixtures. Calcium and phos-
phate solubility followed the hyperbolic patterns previously 
reported.609 Temperature, time, and pH affected calcium and phos-
phate solubility, with pH having the greatest effect.2038 

The maximum sodium phosphate concentrations were 
reported for given amounts of calcium gluconate that could be 
admixed in parenteral nutrition solutions containing TrophAmine 
in varying quantities (with cysteine hydrochloride 40 mg/g of 
amino acid) and dextrose 10%. The solutions also contained 
magnesium sulfate 4 mEq/L, potassium acetate 24 mEq/L, 
sodium chloride 32 mEq/L, pediatric multivitamins, and trace 
elements. The presence of cysteine hydrochloride reduces the 
solution pH and increases the amount of calcium and phosphate 
that can be incorporated before precipitation occurs. The results 
of this study cannot be safely extrapolated to TPN solutions 
with compositions other than the ones tested. The admixtures 
were compounded with the sodium phosphate added last after 
thorough mixing of all other components. The authors noted 
that this is not the preferred order of mixing (usually phos-
phate is added first and thoroughly mixed before adding calcium 
last); however, they believed this reversed order of mixing would 
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provide a margin of error in cases in which the proper order is not 
followed. After compounding, the solutions were stored for 24 
hours at 40°C. The maximum calcium and phosphate amounts 
that could be mixed in the various solutions were reported tabu-
larly and are shown in Table 3.2039 However, these results are not 
entirely consistent with another study. See Table 4.

Table 3. Maximum amount of phosphate (as sodium) 

(mmol/L) not resulting in precipitation.2039 See CAUTION 

below.a 

Amino Acid (as TrophAmine) with
Cysteine HCl 40 mg/g of Amino Acid

Calcium (as 
Gluconate) 0% 0.4% 1% 2% 3%

 9.8 mEq/L 0 27 42 60 66

14.7 mEq/L 0 15 18 30 36

19.6 mEq/L 0  6 15 27 30

29.4 mEq/L 0  3  6 21 24

a CAUTION: The results cannot be safely extrapolated to other solutions. See text.

The temperature dependence of the calcium–phosphate 
precipitation has resulted in the occlusion of a subclavian cath-
eter by a solution apparently free of precipitation. The parenteral 
nutrition solution consisted of FreAmine III 500 mL, dextrose 70% 
500 mL, sodium chloride 50 mEq, sodium phosphate 40 mmol, 
potassium acetate 10 mEq, potassium phosphate 40 mmol, 
calcium gluconate 10 mEq, magnesium sulfate 10 mEq, and Shil’s 
trace metals solution 1 mL. Although there was no evidence of 
precipitation in the bottle, tubing and pump cassette, and filter 
(all at approximately 26°C) during administration, the occluded 
catheter and Vicra Loop Lock (next to the patient’s body at 37°C) 
had numerous crystals identified as calcium phosphate. In vitro, 
this parenteral nutrition solution had a precipitate in 12 hours at 
37°C but was clear for 24 hours at 26°C.610 

Similarly, a parenteral nutrition solution that was clear and 
free of particulates after 2 weeks under refrigeration developed 
a precipitate in 4 to 6 hours when stored at room temperature. 
When the solution was warmed in a 37°C water bath, precipi-
tation occurred in 1 hour. Administration of the solution before 
the precipitate was noticed led to interstitial pneumonitis due 
to deposition of calcium phosphate crystals.1427 

Calcium phosphate precipitation phenomena was evalu-
ated in a series of parenteral nutrition admixtures composed of 
dextrose 22%, amino acids (FreAmine III) 2.7%, and fat emul-
sion (Abbott) 0, 1, and 3.2%. Incorporation of calcium gluconate 
19 to 24 mEq/L and phosphate (as sodium) 22 to 28 mmol/L 
resulted in visible precipitation in the fat-free admixtures. New 
precipitate continued to form over 14 days, even after repeated 
filtrations of the solutions through 0.2-μm filters. The pres-
ence of the amino acids increased calcium and phosphate solu-
bility, compared with simple aqueous solutions. However, the 
incorporation of the fat emulsion did not result in a statistically 
significant increase in calcium and phosphate solubility. The 

authors noted that the kinetics of calcium phosphate precipi-
tate formation do not appear to be entirely predictable; both 
transient and permanent precipitation can occur either during 
the compounding process or at some time afterward. Because 
calcium phosphate precipitation can be very dangerous clini-
cally, the use of inline filters was recommended. The authors 
suggested that the filters should have a porosity appropriate to 
the parenteral nutrition admixture—1.2 μm for fat-containing 
and 0.2 or 0.45 μm for fat-free nutrition mixtures.2061 

Laser particle analysis was used to evaluate the forma-
tion of calcium phosphate precipitation in pediatric TPN solu-
tions containing TrophAmine in concentrations ranging from 
0.5 to 3% with dextrose 10% and also containing l-cysteine 
hydrochloride 1 g/L. The solutions also contained in each liter 
sodium chloride 20 mEq, sodium acetate 20 mEq, magnesium 
sulfate 3 mEq, trace elements 3 mL, and heparin sodium 500 
units. The presence of l-cysteine hydrochloride reduces the 
solution pH and increases the amount of calcium and phos-
phate that can be incorporated before precipitation occurs. 
The results of this study cannot be safely extrapolated to TPN 
solutions with compositions other than the ones tested. The 
maximum amount of phosphate that was incorporated without 
the appearance of a measurable increase in particulates in 24 
hours at 37°C for each of the amino acids concentrations is 
shown in Table 4.2196 These results are not entirely consistent 
with previous results.2039 See above. The use of more sensitive 
electronic particle measurement for the formation of subvisible 
particulates in this study may contribute to the differences in 
the results.

Table 4. Maximum amount of phosphate (as potassium) 

(mmol/L) not resulting in precipitation.2196 See CAUTION 

below.a 

Amino Acid (as TrophAmine) plus
Cysteine HCl 1 g/L

Calcium
(as Gluconate)
(mEq/L) 0.5% 1% 1.5% 2% 2.5% 3%

10 22 28 38 38 38 43

14 18 18 18 38 38 43

19 18 18 18 33 33 38

24 12 18 18 22 28 28

28 12 18 18 18 18 18

33 12 12 12 12 12 12

37 12 12 12 12 12 12

41  9  9  9 12 12 12

45  0  9  9 12 12 12

49  0  9  9  9 12 12

53  0  9  9  9  9  9

a CAUTION: The results cannot be safely extrapolated to solutions with formulas other 
than the ones tested. See text.
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Calcium and phosphate compatibility was evaluated in a series 
of adult formula parenteral nutrition admixtures composed 
of FreAmine III, in concentrations ranging from 1 to 5% (TPN 
#258 through #262). The solutions also contained dextrose 
ranging from 15% up to 25%. Also present were sodium chlo-
ride, potassium chloride, and magnesium sulfate in common 
amounts. Cysteine hydrochloride was added in an amount of 
25 mg/g of amino acids from FreAmine III to reduce the pH by 
about 0.5 pH unit and thereby increase the amount of calcium 
and phosphates that can be added to the TPN admixtures as has 
been done with pediatric parenteral nutrition admixtures. Phos-
phates as the potassium salts and calcium as the gluconate salt 
were added in variable quantities to determine the maximum 
amounts of calcium and phosphates that could be added to the 
test admixtures. The samples were evaluated at 23 and 37°C 
over 48 hours by visual inspection in ambient light and using 
a Tyndall beam and electronic measurement of turbidity and 
microparticulates. The addition of the cysteine hydrochloride 
resulted in an increase of calcium and phosphates solubility of 
about 30% by lowering the solution pH 0.5 pH unit. The bound-
aries between the compatible and incompatible concentrations 
were presented graphically as hyperbolic curves.2469 

The presence of magnesium in solutions may also influence 
the reaction between calcium and phosphate, including the 
nature and extent of precipitation.158 159 

The interaction of calcium and phosphate in parenteral 
nutrition solutions is a complex phenomenon. Various factors 

have been identified as playing a role in the solubility or 
precipitation of a given combination, including:608 609 1042 1063 
1404 1427 2778  

 1. Concentration of calcium
 2. Salt form of calcium
 3. Concentration of phosphate
 4. Concentration of amino acids
 5. Amino acids composition
 6. Concentration of dextrose
 7. Temperature of solution
 8. pH of solution
 9. Presence of other additives
 10. Order of mixing

Enhanced precipitate formation would be expected from 
such factors as high concentrations of calcium and phosphate, 
increases in solution pH, decreased amino acid concentrations, 
increases in temperature, addition of calcium prior to the phos-
phate, lengthy standing times or slow infusion rates, and use of 
calcium as the chloride salt.854 

Even if precipitation does not occur in the container, it has 
been reported that crystallization of calcium phosphate may 
occur in a Silastic infusion pump chamber or tubing if the rate 
of administration is slow, as for premature infants. Water vapor 
may be transmitted outward and be replaced by air rapidly 
enough to produce supersaturation.202 Several other cases of 
catheter occlusion have been reported.610 1427 1428 1429 

Selected Revisions August 1, 2020. © Copyright, October 1982. 
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Pralidoxime Chloride
AHFS 92:12

Products
Pralidoxime chloride is available as a dry powder in 1-g vials with 
sodium hydroxide to adjust pH during manufacturing. Reconsti-
tute with 20 mL of sterile water for injection to yield 50 mg/mL. For 
intravenous infusion, a concentration of 10 to 20 mg/mL in sodium 
chloride 0.9% is recommended. For intramuscular injection when 
intravenous administration is not feasible, reconstitute each vial 
with 3.3 mL of sterile water for injection to yield 300 mg/mL.1(6/08) 

Pralidoxime chloride is also available as 600 mg/2 mL in 
autoinjectors. Also present in the formulation are benzyl alcohol 
20 mg/mL and glycine 11.26 mg/mL in water for injection.1(6/08) 

pH
Vials: From 3.5 to 4.5. Autoinjectors: From 2 to 3.1(6/08) 

Administration
Pralidoxime chloride in vials is given by intravenous infusion at 
a concentration of 10 to 20 mg/mL in sodium chloride 0.9%. 
If necessary, the 50-mg/mL reconstituted drug may be given 
by slow intravenous injection over not less than five minutes. 
For intramuscular injection when intravenous administration is 
not feasible, a 300-mg/mL concentration may be used. Prali-
doxime chloride in the autoinjectors is intended for intramus-
cular administration only.1(6/08) 

Stability
Pralidoxime chloride vials should be stored at controlled room 
temperature. Autoinjectors should be stored at room tempera-
ture and protected from freezing.1(6/08) 

DOI: 10.37573/9781585286850.324

Compatibility Information
Solution Compatibility

Pralidoxime chloride

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% MMT 8 and 10 g Physically compatible with less than 10% loss 
in 28 days at –20, 4, 25, and 50°C

2685 C

Selected Revisions October 1, 2012. © Copyright, October 2008. 
American Society of Health-System Pharmacists, Inc.
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Procainamide Hydrochloride
AHFS 24:04.04.04

Products
Procainamide hydrochloride is available in 10-mL multidose vials 
providing 100 mg/mL or 2-mL multidose vials providing 500 mg/
mL.3400 Each mL of solution in the 10-mL vial also contains meth-
ylparaben 1 mg and sodium metabisulfite 0.8 mg in water for 
injection.3400 Each mL of solution in the 2-mL vial also contains 
methylparaben 1 mg and sodium metabisulfite 1.8 mg in water 
for injection.3400 In both vial sizes, the solution also may contain 
hydrochloric acid and/or sodium hydroxide to adjust the pH.3400 

Procainamide hydrochloride also is available in single-dose, 
prefilled 10-mL syringes providing 100 mg/mL.3401 Prefilled 
syringes are intended only for use in the preparation of intra-
venous infusion solutions.3401 Each mL of solution also contains 
benzyl alcohol 9 mg and sodium bisulfite 0.9 mg in water for 
injection.3401 The solution also may contain hydrochloric acid 
and/or sodium hydroxide to adjust the pH.3401 

pH
Procainamide hydrochloride injection solution has a pH adjusted 
to 5 (ranges from 4 to 6).3400 3401 

Administration
Procainamide hydrochloride may be administered by intramus-
cular or direct intravenous injection or intravenous infusion.3400 
3401 Manufacturers recommend that procainamide hydrochlo-
ride injection solution be diluted to a final volume with dextrose 
5% prior to intravenous use in order to facilitate control of the 
administration rate.3400 3401 

If procainamide hydrochloride is administered as a direct 
injection into a vein or into the tubing of an established intra-
venous line, the drug should be administered slowly, and the 
rate of administration should not exceed 50 mg/min.3400 3401 
Alternatively, a loading infusion may be administered.3400 3401 To 
prepare a 20-mg/mL initial loading infusion, 1 g of procainamide 
hydrochloride should be diluted to 50 mL with dextrose 5% for 
intravenous administration at a rate of 1 mL/min for 25 to 30 
minutes.3400 3401 

Maintenance infusions of 2 mg/mL or 4 mg/mL (for fluid-re-
stricted patients) should be prepared by diluting 1 g of procain-
amide hydrochloride to 500 or 250 mL, respectively, with 
dextrose 5%.3400 3401 Intravenous infusions with a final concen-
tration of 2 mg/mL may be administered at a rate of 1 to 3 mL/
min; infusions with a final concentration of 4 mg/mL may be 
administered at a rate of 0.5 to 1.5 mL/min.3400 3401 

Stability
Intact vials and prefilled syringes of procainamide hydrochlo-
ride should be stored at controlled room temperature.3400 3401 

Intact containers are packaged using nitrogen.3400 3401 Injection 
of air into the vial causes the solution to darken.40 Sulfites (e.g., 
sodium metabisulfite) are included in the formulation primarily 
to prevent discoloration that occurs as a result of oxidation of 
p-aminobenzoic acid, a degradation product of procainamide 
hydrochloride.1916 The injection solution is initially colorless, 
but may turn slightly yellow over time.3400 3401 Solutions that 
appear darker than a light amber color or are otherwise discol-
ored should not be used.3400 3401 

Procainamide hydrochloride forms α- and β-glucosylamine 
compounds with dextrose.1896 The reaction proceeds rapidly, 
with about 10% procainamide loss in dextrose 5% occurring 
in about 5 hours and 30% loss in 24 hours at 25°C.1896 Equilib-
rium is achieved with about 62% of the procainamide present 
as glucosylamines.1896 The bioavailability, activity, and meta-
bolic fate of these compounds is not known.546 1896 The α- and 
β-glucosylamine compounds that form are reversible,1422 1896 
although the extent of reversibility in plasma has been ques-
tioned.2051 The rate and extent of complex formation are depen-
dent on the dextrose concentration and the solution pH but 
are independent of the procainamide hydrochloride concen-
tration.1422 In dextrose concentrations ranging from 1 to 5%, 
the extent of procainamide complex formation ranged from 
6% in 2 days in dextrose 1% up to 351422 to 60%1896 in dextrose 
5%. Lowering the pH from the normal 4.5 to 1.4 with 0.01 N 
hydrochloric acid completely prevented complex formation.1422 
Similarly, increasing the solution pH to 8 is reported to block 
complexation.1423 Maximum complex formation occurred at pH 
3 to 51423 or 4 to 5.2,1358 the natural pH of procainamide hydro-
chloride admixtures in dextrose 5%. The clinical importance of 
this complexation, if any, is uncertain.

Procainamide hydrochloride (Sandoz) 100 mg/mL repack-
aged in clear glass vials exhibited less than 10% loss in 193 days 
stored at 23°C when exposed to light and 5°C when protected 
from light.3402 All solutions of procainamide hydrochloride 
stored at 23°C exposed to light exhibited an increase or dark-
ening of yellow color; however, the 100-mg/mL solution stored 
in glass vials exhibited a more intense color as compared with 
3-mg/mL solutions diluted in sodium chloride 0.9% stored in 
polyvinyl chloride (PVC) bags.3402 Solutions stored in either 
container at 5°C and protected from light did not exhibit such 
color changes.3402 

Sorption
Procainamide hydrochloride was shown not to exhibit sorption 
to PVC bags and tubing, polyethylene tubing, Silastic tubing, 
and polypropylene syringes.536 606 

DOI: 10.37573/9781585286850.325
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Compatibility Information
Solution Compatibility

Procainamide HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium 
chloride 0.9%

MGa b SQ 4 g 17% loss at room temperature and 5% loss at 4°C in 24 hr 522 I

Dextrose 5% HOS, IMS 2, 4, and 20 g Manufacturer-recommended solution 3400, 3401 C

Dextrose 5%c BAb ASC 4 and 8 g 10% or less loss in 24 hr at room temperature and under 
refrigeration

1327 C

Dextrose 5% TRa SQ 1 g No loss in 8 hr but 12% loss in 24 hr at room temperature 545 I

Dextrose 5% BAb ASC 4 and 8 g 12 to 14% loss in 12 hr at room temperature. 6 to 10% loss in 
24 hr under refrigeration

1327 I

Dextrose 5% TR ES 4 g 24% loss in 24 hr at room temperature in light 1358 I

Dextrose 5% LY 4 and 10 g Physically compatible with 14 to 15% loss in 4 hr at 22°C 1419 I

Dextrose 5% AB SQ 2 g 10% loss in 5 hr and 30% loss in 24 hr at 25°C due to reaction 
with dextrose

1896 I

Sodium chloride 0.45% LY 4 and 10 g Physically compatible with no loss in 4 hr at 22°C 1419 C

Sodium chloride 0.9% TRa SQ 1 g No decomposition in 24 hr at room temperature 545 C

Sodium chloride 0.9% BAb SZ 3 g Less than 10% loss in 193 days at 23°C exposed to light. 
Slightly increased concentration, likely due to evaporation, 
after 28 days, and increase in yellow color

3402 C

Sodium chloride 0.9% BAb SZ 3 g Less than 10% loss in 193 days at 5°C protected from light 3402 C

a Tested in glass containers.

b Tested in PVC containers.

c Adjusted to approximately pH 7.5 with sodium bicarbonate 8.4%.

Additive Compatibility

Procainamide HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amiodarone HCl LZ 1.8 g SQ 4 g D5W, NSa Physically compatible. 5% or less amiodarone loss 
in 24 hr at 24°C in light

1031 C

Atracurium 
besylate

BW 500 mg 4 g D5W Physically compatible and atracurium stable for 
24 hr at 5 and 30°C

1694 C

Dobutamine HCl LI 1 g SQ 1 g D5W, NS Physically compatible with no color change in 24 
hr at 25°C

789 C

Dobutamine HCl LI 1 g AHP 4 and 50 g D5W, NS Physically compatible for 24 hr at 21°C 812 C

Esmolol HCl DU 6 g ES 4 g D5W 43% procainamide loss in 24 hr at room tempera-
ture under fluorescent light

1358 I

Ethacrynate 
sodium

MSD 50 mg SQ 1 g NS Altered UV spectra at room temperature 16 I

Flumazenil RC 20 mg ES 4 g D5Wb Visually compatible. No flumazenil loss in 24 hr at 
23°C in fluorescent light. Procainamide not tested

1710 C

Lidocaine HCl AST 2 g SQ 1 g D5W, LR, NS Physically compatible for 24 hr at 25°C 775 C
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Milrinone lactate WI 200 mg SQ 2 and 4 g D5W 3% procainamide loss in 1 hr and 11% in 4 hr at 
23°C. No milrinone loss

1191 I

Verapamil HCl KN 80 mg SQ 2 g D5W, NS Physically compatible for 48 hr 739 C

a Tested in both polyolefin and PVC containers.

b Tested in PVC containers.

Drugs in Syringe Compatibility

Procainamide HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Pantoprazole sodium a 4 mg/1 mL 100 mg/1 mL Clear solution 2574 C

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Procainamide HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amiodarone HCl LZ 4 mg/mLc AHP 8 mg/mLc Physically compatible for 24 hr at 21°C 1032 C

Argatroban SZ 1 mg/mL HOS 4 mg/mLa Physically compatible for up to 5 hr at 19 to 
24°C in ambient light and 28 to 40% relative 
humidity

3192 C

Bivalirudin TMC 5 mg/mLa ES 10 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetrasodium TMC 1 mg/mLb 10 mg/mLb Physically compatible for 4 hr 3243 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa ES 10 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Dexmedetomidine HCl AB 4 mcg/mLb ES 10 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 5 mg/mL ES 500 mg/mL Cloudiness forms but clears within 2 min 1807 ?

Diltiazem HCl MMD 1 mg/mLb ES 50 mg/mLa Visually compatible 1807 C

Diltiazem HCl MMD 5 mg/mL ES 2 mg/mLa Visually compatible 1807 C

Famotidine MSD 0.2 mg/mLa ASC 5 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Fenoldopam mesylate AB 80 mcg/mLb ES 10 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Heparin sodium UP 1000 units/Le SQ 100 mg/mL Physically compatible for 4 hr at room tempera-
ture

534 C

Hetastarch in lactated 
electrolyte

AB 6% ES 10 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydrocortisone sodium 
succinate

UP 10 mg/Le SQ 100 mg/mL Physically compatible for 4 hr at room tempera-
ture

534 C

Meropenem 50 mg/mL SZ 100 mg/mL Physically compatible for 4 hr at room tempera-
ture

3538 C

Metoprolol tartrate BED 1 mg/mL HOS 8 mg/mLb Visually compatible for 24 hr at 19°C 2795 C

Milrinone lactate WI 350 mcg/mLa SQ 2 and 4 mg/mLa 3 to 6% procainamide loss in 1 hr and 10 to 
13% in 4 hr at 23°C. No milrinone loss

1191 I

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Nesiritide SCI 50 mcg/mLa b 500 mg/mL Physically compatible for 4 hr. May be chemi-
cally incompatible with nesiritided 

2625 ?

Potassium chloride AB 40 mEq/Le SQ 100 mg/mL Physically compatible for 4 hr at room tempera-
ture

534 C

Ranitidine HCl GL 0.5 mg/mL BA 4 mg/mLa Physically compatible for 24 hr 1323 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

ES 10 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sodium nitroprusside RC 0.3, 1.2, 3 mg/mLa SX 6, 20, 40 mg/mLb Visually compatible for 48 hr at 24°C protected 
from light

2357 C

Vasopressin AMR 2 and 4 units/mLb AB 4 mg/mLb Physically compatible with vasopressin pushed 
through a Y-site over 5 sec

2478 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Nesiritide is incompatible with bisulfite antioxidants used in some drug formulations. The specific formulation of the product to be used should be checked to ensure that no 
sulfite antioxidants are present.

e Tested in dextrose 5% in Ringer’s injection, dextrose 5% in Ringer’s injection, lactated, dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

Selected Revisions May 1, 2020. © Copyright, October 1982. 
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Prochlorperazine Edisylate
AHFS 28:16.08.24

Products
Prochlorperazine 5 mg/mL (as edisylate) is available in 2-mL 
vials and 10-mL multiple-dose vials. Each mL of solution also 
contains sodium biphosphate 5 mg, sodium tartrate 12 mg, 
sodium saccharin 0.9 mg, and benzyl alcohol 0.75% in water for 
injection.1(2/08) 

pH
From 4.2 to 6.2.1(2/08) 

Administration
Prochlorperazine edisylate may be given intramuscularly deep 
into the upper outer quadrant of the buttock. It also may be 
given by direct intravenous injection at a rate not exceeding 
5 mg/min. It can be given undiluted or diluted in a compat-
ible diluent. It should not be given as a bolus intravenous injec-
tion.1(2/08) 4 For intravenous infusion, dilution of 20 mg in a liter 
of compatible infusion solution is recommended.4 Because 
the drug causes local irritation, subcutaneous injection is not 
recommended.1(2/08) 4 

Stability
Intact containers should be stored at controlled room tempera-
ture and protected from temperatures of 40°C or more and from 
freezing. Solutions of prochlorperazine edisylate are light sensi-
tive and, therefore, should be protected from light. A slightly 

yellow solution has not had its concentration altered. However, 
a markedly discolored solution should be discarded.1(2/08) 4 

Dilution of prochlorperazine edisylate to a 1-mg/mL concen-
tration with bacteriostatic sodium chloride 0.9% containing 
methyl- and propylparabens resulted in a distinctly cloudy solu-
tion. This cloudiness did not occur when sodium chloride 0.9% 
preserved with benzyl alcohol was used for the dilution.752 

Light Effects
Prochlorperazine edisylate (Wyeth) 20 mg/L in dextrose 5% 
exhibited about 20% loss in 2 hours at room temperature when 
exposed to light. More rapid and extensive decomposition 
occurred when sodium chloride 0.9% was used as the diluent.2412 

Filtration
Prochlorperazine edisylate (SKF) 5 mg/L in dextrose 5% and 
sodium chloride 0.9% did not display significant sorption to a 
0.45-μm cellulose membrane filter.567 

Central Venous Catheter
Prochlorperazine edisylate (SoloPak) 0.5 mg/mL in dextrose 
5% was found to be compatible with the ARROWg+ard Blue 
Plus (Arrow International) chlorhexidine-bearing triple-lumen 
central catheter. Essentially complete delivery of the drug was 
found with little or no drug loss occurring. Furthermore, chlor-
hexidine delivered from the catheter remained at trace amounts 
with no substantial increase due to the delivery of the drug 
through the catheter.2335 

DOI: 10.37573/9781585286850.326

Compatibility Information
Solution Compatibility

Prochlorperazine edisylate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in half-strength Ringer’s injection AB SKF 10 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection AB SKF 10 mg Physically compatible 3 C

Dextrose 2.5% in Ringer’s injection, lactated AB SKF 10 mg Physically compatible 3 C

Dextrose 5% in half-strength Ringer’s injection, lactated AB SKF 10 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection, lactated AB SKF 10 mg Physically compatible 3 C

Dextrose 10% in Ringer’s injection, lactated AB SKF 10 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.45% AB SKF 10 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.9% AB SKF 10 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.225% AB SKF 10 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.45% AB SKF 10 mg Physically compatible 3 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium chloride 0.9% AB SKF 10 mg Physically compatible 3 C

Dextrose 10% in sodium chloride 0.9% AB SKF 10 mg Physically compatible 3 C

Dextrose 2.5% AB SKF 10 mg Physically compatible 3 C

Dextrose 5% AB SKF 10 mg Physically compatible 3 C

Dextrose 10% AB SKF 10 mg Physically compatible 3 C

Ionosol B in dextrose 5% AB SKF 10 mg Physically compatible 3 C

Ionosol MB in dextrose 5% AB SKF 10 mg Physically compatible 3 C

Ringer’s injection AB SKF 10 mg Physically compatible 3 C

Ringer’s injection, lactated AB SKF 10 mg Physically compatible 3 C

Sodium chloride 0.45% AB SKF 10 mg Physically compatible 3 C

Sodium chloride 0.9% AB SKF 10 mg Physically compatible 3 C

Sodium lactate 1⁄6 M AB SKF 10 mg Physically compatible 3 C

Additive Compatibility

Prochlorperazine edisylate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g SKF 20 mg D5LR, D5R, 
D5S, D5W, 
D10W, LR, NS, 
R, SL

Physically compatible and both stable 
for 24 hr at 25°C

294 C

Aminophylline SE 1 g SKF 100 mg D5W Physically incompatible 15 I

Ascorbic acid UP 500 mg SKF 100 mg D5W Physically compatible 15 C

Calcium gluconate UP 1 g SKF 100 mg D5W Physically compatible 15 C

Chloramphenicol 
sodium succinate

PD 10 g SKF 100 mg D5W Physically incompatible 15 I

Dexamethasone 
sodium phosphate

MSD 20 mg SKF 100 mg D5W Physically compatible 15 C

Dimenhydrinate SE 500 mg SKF 100 mg D5W Physically compatible 15 C

Erythromycin lactobi-
onate

AB 1 g SKF 10 mg Physically compatible. Erythromycin 
stable for 24 hr at 25°C

20 C

Ethacrynate sodium MSD 80 mg SKF 20 mg NS Little alteration of UV spectra within 8 
hr at room temperature

16 C

Floxacillin sodium BE 20 g MB 1.25 g W Precipitates immediately 1479 I

Furosemide HO 1 g MB 1.25 g W Yellow precipitate forms immediately 1479 I

Lidocaine HCl AST 2 g SKF 10 mg Physically compatible 24 C

Nafcillin sodium WY 500 mg SKF 10 mg Physically compatible 27 C

Penicillin G potassium SQ 5 million units SKF 10 mg D5W Physically compatible. Penicillin stable 
for 24 hr at 25°C

47 C

Penicillin G potassium a 900,000 units SKF 10 mg D5W Penicillin stable for 24 hr at 25°C 48 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Sodium bicarbonate AB 2.4 mEqb SKF 10 mg D5W Physically compatible for 24 hr 772 C

a A buffered preparation was specified.

b One vial of Neut added to a liter of admixture.

Drugs in Syringe Compatibility

Prochlorperazine edisylate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Atropine sulfate 0.6 mg/1.5 mL SKF Physically compatible for at least 15 min 14 C

Atropine sulfate ST 0.4 mg/1 mL PO 5 mg/1 mL Physically compatible for at least 15 min 326 C

Butorphanol tartrate BR 4 mg/2 mL MB 5 mg/1 mL Physically compatible for 30 min at room 
temperature

566 C

Chlorpromazine HCl SKF 50 mg/2 mL SKF Physically compatible for at least 15 min 14 C

Chlorpromazine HCl PO 50 mg/2 mL PO 5 mg/1 mL Physically compatible for at least 15 min 326 C

Diamorphine HCl MB 10, 25, 50 mg/1 
mL

MB 1.25 mg/1 mLa Physically compatible and diamor-
phine content retained for 24 hr at room 
temperature

1454 C

Dimenhydrinate HR 50 mg/1 mL PO 5 mg/1 mL Physically incompatible within 15 min 326 I

Diphenhydramine HCl PD 50 mg/1 mL PO 5 mg/1 mL Physically compatible for at least 15 min 326 C

Droperidol MN 2.5 mg/1 mL PO 5 mg/1 mL Physically compatible for at least 15 min 326 C

Fentanyl citrate MN 0.05 mg/1 mL PO 5 mg/1 mL Physically compatible for at least 15 min 326 C

Glycopyrrolate RB 0.2 mg/1 mL SKF 5 mg/1 mL Physically compatible. pH in glycopyrrolate 
stability range for 48 hr at 25°C

331 C

Glycopyrrolate RB 0.2 mg/1 mL SKF 10 mg/2 mL Physically compatible. pH in glycopyrrolate 
stability range for 48 hr at 25°C

331 C

Glycopyrrolate RB 0.4 mg/2 mL SKF 5 mg/1 mL Physically compatible. pH in glycopyrrolate 
stability range for 48 hr at 25°C

331 C

Hydromorphone HCl KN 4 mg/2 mLb SKF 5 mg/1 mL Precipitates immediately 517 I

Hydromorphone HCl KN 4 mg/2 mLc SKF 5 mg/1 mL Physically compatible for 30 min 517 C

Hydroxyzine HCl PF 50 mg/1 mL PO 5 mg/1 mL Physically compatible for at least 15 min 326 C

Ketorolac tromethamine SY 180 mg/6 mL STS 15 mg/3 mL Heavy white precipitate forms immedi-
ately, separating into two layers over time

1703 I

Meperidine HCl WY 100 mg/1 mL SKF Physically compatible for at least 15 min 14 C

Meperidine HCl WI 50 mg/1 mL PO 5 mg/1 mL Physically compatible for at least 15 min 326 C

Metoclopramide HCl NO 10 mg/2 mL MB 10 mg/2 mL Physically compatible for 15 min at room 
temperature

565 C

Midazolam HCl RC 5 mg/1 mL SKF 10 mg/2 mL White precipitate forms immediately 1145 I

Morphine sulfate WY 15 mg/1 mL SKF Physically compatible for at least 15 min 14 C

Morphine sulfate ST 15 mg/1 mL PO 5 mg/1 mL Physically compatible for at least 15 min 326 C

Morphine sulfate WB 10 mg/1 mL ES, SKF 10 mg/2 mL Precipitates immediately, probably due to 
phenol in morphine formulation

1006 I

Additive Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Morphine sulfate WY 8, 10, 15 mg/1 mL SKF 5 mg/1 mL Physically compatible for 24 hr at 25°C 1086 C

Nalbuphine HCl EN 10 mg/1 mL WY 5 mg/1 mL Physically compatible for 36 hr at 27°C 762 C

Nalbuphine HCl EN 5 mg/0.5 mL WY 5 mg/1 mL Physically compatible for 36 hr at 27°C 762 C

Nalbuphine HCl EN 2.5 mg/0.25 mL WY 5 mg/1 mL Physically compatible for 36 hr at 27°C 762 C

Nalbuphine HCl DU 10 mg/1 mL SKF 10 mg/2 mL Physically compatible for 48 hr 128 C

Nalbuphine HCl DU 20 mg/1 mL SKF 10 mg/2 mL Physically compatible for 48 hr 128 C

Pantoprazole sodium d 4 mg/1 mL 5 mg/1 mL Yellowish precipitate forms 2574 I

Pentazocine lactate WI 30 mg/1 mL PO 5 mg/1 mL Physically compatible for at least 15 min 326 C

Pentobarbital sodium WY 100 mg/2 mL SKF Precipitate forms within 15 min 14 I

Pentobarbital sodium AB 500 mg/10 mL SKF 10 mg/2 mL Physically incompatible 55 I

Pentobarbital sodium AB 50 mg/1 mL PO 5 mg/1 mL Physically incompatible within 15 min 326 I

Promethazine HCl PO 50 mg/2 mL PO 5 mg/1 mL Physically compatible for at least 15 min 326 C

Ranitidine HCl GL 50 mg/2 mL RP 10 mg/2 mL Physically compatible for 1 hr at 25°C 978 C

Scopolamine HBr 0.6 mg/1.5 mL SKF Physically compatible for at least 15 min 14 C

Scopolamine HBr ST 0.4 mg/1 mL PO 5 mg/1 mL Physically compatible for at least 15 min 326 C

a Diluted with sterile water for injection.

b The vial formulation was tested.

c The ampul formulation was tested.

d Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Prochlorperazine edisylate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL BED 5 mg/mL Physically compatible with less than 10% acetamino-
phen loss over 4 hr at room temperature

2841 , 2844 C

Aldesleukin CHI 33,800 I.U./mLa SKB 5 mg/mL Aldesleukin bioactivity inhibited 1857 I

Allopurinol 
sodium

BW 3 mg/mLb SKB 0.5 mg/mLb Heavy turbidity forms immediately 1686 I

Amifostine USB 10 mg/mLa SN 0.5 mg/mLa Immediate increase in measured haze 1845 I

Amsacrine NCI 1 mg/mLa SKF 0.5 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

Aztreonam SQ 40 mg/mLa ES 0.5 mg/mLa Haze and tiny particles form within 4 hr 1758 I

Bivalirudin TMC 5 mg/mLa SKB 0.5 mg/mLa Gross white precipitate forms immediately 2373 I

Calcium gluco-
nate

AMR 10 mg/mLb SCN 5 mg/mL Visually compatible for 24 hr at room temperature 2063 C

Cangrelor tetra-
sodium

TMC 1 mg/mLb 0.5 mg/mLb Gross white turbid precipitate forms immediately 3243 I

Cisatracurium 
besylate

GW 0.1, 2, 5 mg/mLa SO 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cladribine ORT 0.015b and 0.5d 
mg/mL

SCN 0.5 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Dexmedetomi-
dine HCl

AB 4 mcg/mLb SKB 0.5 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Docetaxel RPR 0.9 mg/mLa SO 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Doxorubicin HCl 
liposomal

SEQ 0.4 mg/mLa SO 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Etoposide phos-
phate

BR 5 mg/mLa ES 0.5 mg/mLa White cloudy solution forms immediately with precip-
itate in 4 hr

2218 I

Fenoldopam 
mesylate

AB 80 mcg/mLb SKB 0.5 mg/mLb Trace haze forms in 4 hr 2467 I

Filgrastim AMG 30 mcg/mLa SCN 0.5 mg/mLa Particles form immediately. Filaments form in 1 hr 1687 I

Fluconazole RR 2 mg/mL SKF 5 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Fludarabine 
phosphate

BX 1 mg/mLa WY 0.5 mg/mLa Slight haze forms within 30 min 1439 I

Foscarnet sodium AST 24 mg/mL SKF 5 mg/mL Cloudy brown solution 1335 I

Gallium nitrate FUJ 1 mg/mLb SCN 5 mg/mL Precipitates immediately 1673 I

Gemcitabine HCl LI 10 mg/mLb SCN 0.5 mg/mLb Subvisible haze forms immediately 2226 I

Granisetron HCl SKB 0.05 mg/mLa SCN 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Heparin sodium UP 1000 units/Le SKF 5 mg/mL Physically compatible for 4 hr at room temperature 534 C

Hetastarch in 
lactated electro-
lyte

AB 6% SO 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydrocortisone 
sodium succinate

UP 10 mg/Le SKF 5 mg/mL Physically compatible for 4 hr at room temperature 534 C

Linezolid PHU 2 mg/mL SO 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Melphalan HCl BW 0.1 mg/mLb SKB 0.5 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Ondansetron HCl GL 1 mg/mLb SKF 0.5 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Oxaliplatin SS 0.5 mg/mLa SKB 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Paclitaxel NCI 1.2 mg/mLa 0.5 mg/mLa Physically compatible for 4 hr at 22°C 1528 C

Pemetrexed diso-
dium

LI 20 mg/mLb SKB 0.5 mg/mLa Cloudy precipitate forms immediately 2564 I

Piperacillin 
sodium–tazo-
bactam sodium

LEf 40 mg/mLa h SCN 0.5 mg/mLa White turbidity forms immediately 1688 I

Potassium chlo-
ride

AB 40 mEq/Le SKF 5 mg/mL Physically compatible for 4 hr at room temperature 534 C

Propofol ZENi 10 mg/mL SCN 0.5 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

SO 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb ES 0.5 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Teniposide BR 0.1 mg/mLa SCN 0.5 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMg 1 mg/mLa SCN 0.5 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to 
#226c 

SCN, SO 0.5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Topotecan HCl SKB 56 mcg/mLa b SKB 0.192 mg/
mLa b 

Visually compatible. Little loss of either drug in 4 hr 
at 22°C

2245 C

TPN #212 to 
#215c 

SCN 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Vinorelbine 
tartrate

BW 1 mg/mLb SKB 0.5 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

d Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

e Tested in dextrose 5% in Ringer’s injection, dextrose 5% in Ringer’s injection, lactated, dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

f Test performed using the formulation WITHOUT edetate disodium.

g Lyophilized formulation tested.

h Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

i Test performed using the formulation WITH edetate disodium.

Selected Revisions January 31, 2020. © Copyright, October 
1982. American Society of Health-System Pharmacist, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Prochlorperazine Mesylate
AHFS 28:16.08.24

Products
Prochlorperazine mesylate injection is available in 1- and 2-mL 
glass ampuls. Each mL of solution contains prochlorperazine 
mesylate 12.5 mg with sodium sulfite, sodium metabisulfite, 
sodium chloride, ethanolamine, and water for injection.38 115 

Trade Name(s)
Stemetil

Administration
Prochlorperazine mesylate injection is given by deep intramus-
cular injection.38 115 

Stability
Intact ampuls should be stored at controlled room temperature 
and protected from light. Exposure to light results in discolor-
ation. Discolored injection should be discarded.38 115 

DOI: 10.37573/9781585286850.327

Compatibility Information
Additive Compatibility

Prochlorperazine mesylate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Aminophylline BP 1 g BP 100 mg D5W, NS Precipitates immediately 26 I

Amphotericin B 200 mg BP 100 mg D5W Haze develops over 3 hr 26 I

Ampicillin sodium BP 2 g BP 100 mg D5W, NS Precipitates immediately 26 I

Chloramphenicol sodium 
succinate

BP 4 g BP 100 mg NS Haze develops over 3 hr 26 I

Chlorothiazide sodium BP 2 g BP 100 mg D5W Precipitates immediately 26 I

Chlorothiazide sodium BP 2 g BP 100 mg NS Haze develops over 3 hr 26 I

Methohexital sodium BP 2 g BP 100 mg D5W Haze develops over 3 hr 26 I

Oxycodone HCl NAP 1 g 600 mg NS, W Substantial change in prochlorperazine 
concentration in 24 hr at 25°C

2600 I

Penicillin G potassium BP 10 million 
units

BP 100 mg NS Haze develops over 3 hr 26 I

Penicillin G sodium BP 10 million 
units

BP 100 mg NS Haze develops over 3 hr 26 I

Phenobarbital sodium BP 800 mg BP 100 mg D5W Haze develops over 3 hr 26 I

Phenobarbital sodium BP 800 mg BP 100 mg NS Precipitates immediately 26 I

Drugs in Syringe Compatibility

Prochlorperazine mesylate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Hydromorphone 
HCl

KN 2, 10, 40 mg/1 mL RP 5 mg/1 mL Visually compatible. Little or no loss of either drug in 7 days 
at 4, 23, and 37°C

1776 C

Hydromorphone 
HCl

SX 0.5 mg/mLa RP 1.5 mg/mLa Physically compatible for 96 hr at room temperature exposed 
to light

2171 C

Ketoprofen 50 mg/mL 12.5 mg/mL White precipitate forms but then disappears 2495 ?

Oxycodone HCl NAP 200 mg/20 mL 12.5 mg/1 mL Substantial change in prochlorperazine concentration in 24 hr 
at 25°C

2600 I

a Diluted in sodium chloride 0.9%.
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Y-Site Injection Compatibility (1:1 Mixture)

Prochlorperazine mesylate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Clarithromycin AB 4 mg/mLa ANT 12.5 mg/mL Visually compatible for 72 hr at both 30 and 17°C 2174 C

a Tested in dextrose 5%.

Selected Revisions October 1, 2012. © Copyright, October 2006. 
American Society of Health-System Pharmacists, Inc.
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Promethazine Hydrochloride
AHFS 28:24.92

Products
Promethazine hydrochloride is available in vials, ampuls, and 
syringe cartridges in concentrations of 25 and 50 mg/mL. Each 
mL also contains disodium edetate 0.1 mg, calcium chloride 
0.04 mg, sodium metabisulfite 0.25 mg, phenol 5 mg, and acetic 
acid-sodium acetate buffer in water for injection.1(12/06) 

pH
From 4 to 5.5.1(12/06) 

Osmolality
The osmolality of promethazine hydrochloride 25 mg/mL was 
determined to be 291 mOsm/kg.1233 

Administration
Promethazine hydrochloride is administered preferably by deep 
intramuscular injection. It should not be given subcutaneously 
or intra-arterially. If given by intravenous injection, a concen-
tration not exceeding 25 mg/mL should be given into the tubing 
of a running infusion solution at a rate not exceeding 25 mg/
min.1(12/06) 4 Extravasation should be avoided.4 2312 

Stability
Store at controlled room temperature and protect from freezing 
and light. Inspect prior to administration for particulate matter 
formation and discoloration; discard if particulate matter or 
discoloration is observed.1(12/06) 4 Promethazine hydrochloride 
exhibits increasing stability with decreasing pH.1072 

Syringes
Promethazine hydrochloride 25 mg/mL repackaged in 3-mL 
amber glass syringes (Hy-Pod) and stored at 25°C exhibited no 
changes in pH or appearance over 360 days. A possible reduc-
tion in concentration to 95% of initial was noted.535 

Sorption
Promethazine hydrochloride (May & Baker) 8 mg/L in sodium 
chloride 0.9% (Travenol) in polyvinyl chloride (PVC) bags 
exhibited only about 5% sorption to the plastic during 1 week 
of storage at room temperature (15 to 20°C). However, when 
the solution was buffered from its initial pH of 5 to 7.4, approx-
imately 59% of the drug was lost in 1 week due to sorption.536 

In another study, promethazine hydrochloride (May & Baker) 
8 mg/L in sodium chloride 0.9% exhibited a cumulative 22% 
loss due to sorption during a 7-hour simulated infusion through 
an infusion set (Travenol) consisting of a cellulose propionate 
burette chamber and 170 cm of PVC tubing. Both the burette 
and the tubing contributed to the loss. The extent of sorption 
was found to be independent of concentration.606 

The drug was also tested as a simulated infusion over at least 
1 hour by a syringe pump system. A glass syringe on a syringe 
pump was fitted with 20 cm of polyethylene tubing or 50 cm of 
Silastic tubing. Only 5% of the drug was lost with the polyeth-
ylene tubing, but a cumulative loss of 72% occurred during the 
1-hour infusion through the Silastic tubing.606 

A 25-mL aliquot of promethazine hydrochloride (May & 
Baker) 8 mg/L in sodium chloride 0.9% was stored in all-plastic 
syringes composed of polypropylene barrels and polyethylene 
plungers for 24 hours at room temperature in the dark. No loss 
due to sorption occurred.606 

Central Venous Catheter
Promethazine hydrochloride (Schein) 2 mg/mL in dextrose 5% was 
found to be compatible with the ARROWg+ard Blue Plus (Arrow 
International) chlorhexidine-bearing triple-lumen central catheter. 
Essentially complete delivery of the drug was found with little or no 
drug loss occurring. Furthermore, chlorhexidine delivered from the 
catheter remained at trace amounts with no substantial increase 
due to the delivery of the drug through the catheter.2335 

DOI: 10.37573/9781585286850.328

Compatibility Information
Solution Compatibility

Promethazine HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in half-strength Ringer's injection AB WY 100 mg Physically compatible 3 C

Dextrose 5% in Ringer's injection AB WY 100 mg Physically compatible 3 C

Dextrose 2.5% in Ringer's injection, lactated AB WY 100 mg Physically compatible 3 C

Dextrose 5% in half-strength Ringer's injection, lactated AB WY 100 mg Physically compatible 3 C

Dextrose 5% in Ringer's injection, lactated AB WY 100 mg Physically compatible 3 C

Dextrose 10% in Ringer's injection, lactated AB WY 100 mg Physically compatible 3 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in sodium chloride 0.45% AB WY 100 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.9% AB WY 100 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.225% AB WY 100 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.45% AB WY 100 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% AB WY 100 mg Physically compatible 3 C

Dextrose 10% in sodium chloride 0.9% AB WY 100 mg Physically compatible 3 C

Dextrose 2.5% AB WY 100 mg Physically compatible 3 C

Dextrose 5% AB WY 100 mg Physically compatible 3 C

Dextrose 10% AB WY 100 mg Physically compatible 3 C

Ionosol B in dextrose 5% AB WY 100 mg Physically compatible 3 C

Ionosol MB in dextrose 5% AB WY 100 mg Physically compatible 3 C

Ringer's injection AB WY 100 mg Physically compatible 3 C

Ringer's injection, lactated AB WY 100 mg Physically compatible 3 C

Sodium chloride 0.45% AB WY 100 mg Physically compatible 3 C

Sodium chloride 0.9% AB WY 100 mg Physically compatible 3 C

Sodium chloride 0.9% a 100 mg Physically compatible with little or no drug 
loss in 24 hr at 21°C in the dark

1392 C

Sodium lactate 1⁄6 M AB WY 100 mg Physically compatible 3 C

a Tested in PVC, glass, and polyethylene-lined laminated containers.

Additive Compatibility

Promethazine HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g WY 100 mg D5LR, D5R, D5S, D5W, 
D10W, LR, NS, R, SL

Physically compatible and both stable 
for 24 hr at 25°C

294 C

Aminophylline SE 1 g WY 250 mg D5W Physically incompatible 15 I

Aminophylline BP 1 g BP 100 mg D5W, NS Precipitates immediately 26 I

Ascorbic acid UP 500 mg WY 250 mg D5W Physically compatible 15 C

Cefazolin sodium LI 10 g ES 250 mg D5W Cloudiness forms then dissipates 1753 ?

Cefotetan disodium ZEN 10 g ES 250 mg D5W Precipitates immediately 1753 I

Chloramphenicol 
sodium succinate

PD 10 g WY 250 mg D5W Physically incompatible 15 I

Chlorothiazide sodium BP 2 g BP 100 mg D5W, NS Precipitates immediately 26 I

Floxacillin sodium BE 20 g MB 5 g W White precipitate forms immediately 1479 I

Furosemide HO 1 g MB 5 g W White precipitate forms immediately 1479 I

Heparin sodium UP 4000 units WY 250 mg D5W Physically incompatible 15 I

Hydrocortisone sodium 
succinate

UP 500 mg WY 250 mg D5W Physically incompatible 15 I

Solution Compatibility (Cont.)



ASHP INJECTABLE DRUG INFORMATION PROMETHAzINE HyDROCHLORIDE 1347

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Hydromorphone HCl KN 1 g ES 300 mg NSa Visually compatible for 21 days at 4 
and 25°C

1992 C

Methohexital sodium BP 2 g BP 100 mg D5W, NS Precipitates immediately 26 I

Penicillin G potassium SQ 20 million 
units

WY 250 mg D5W Physically incompatible 15 I

Penicillin G potassium 1 million 
units

WY 100 mg Physically compatible 3 C

Penicillin G potassium SQ 5 million 
units

WY 100 mg Physically compatible 47 C

Penicillin G sodium UP 20 million 
units

WY 250 mg D5W Physically incompatible 15 I

Pentobarbital sodium AB 1 g WY 250 mg D5W Physically incompatible 15 I

Phenobarbital sodium WI 200 mg WY 250 mg D5W Physically incompatible 15 I

Phenobarbital sodium BP 800 mg BP 100 mg D5W Haze develops over 3 hr 26 I

Phenobarbital sodium BP 800 mg BP 100 mg NS Precipitates immediately 26 I

a Tested in PVC containers.

Drugs in Syringe Compatibility

Promethazine HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Atropine sulfate 0.6 mg/1.5 mL WY 50 mg/2 mL Physically compatible for at least 15 min 14 C

Atropine sulfate ST 0.4 mg/1 mL PO 50 mg/2 mL Physically compatible for at least 15 min 326 C

Buprenorphine HCl Physically and chemically compatible 4 C

Butorphanol tartrate BR 4 mg/2 mL WY 25 mg/1 mL Physically compatible for 30 min at room tempera-
ture

566 C

Cefotetan disodium ZEN 50 mg/5 mLa ES 25 mg/1 mL White precipitate, resembling cottage cheese, forms 
immediately

1753 I

Chlorpromazine HCl PO 50 mg/2 mL PO 50 mg/2 mL Physically compatible for at least 15 min 326 C

Dimenhydrinate HR 50 mg/1 mL PO 50 mg/2 mL Physically incompatible within 15 min 326 I

Dimenhydrinate 10 mg/1 mL 25 mg/1 mL Solution discolors 2569 I

Diphenhydramine HCl PD 50 mg/1 mL WY 50 mg/2 mL Physically compatible for at least 15 min 14 C

Diphenhydramine HCl PD 50 mg/1 mL PO 50 mg/2 mL Physically compatible for at least 15 min 326 C

Droperidol MN 2.5 mg/1 mL PO 50 mg/2 mL Physically compatible for at least 15 min 326 C

Fentanyl citrate MN 0.05 mg/1 mL PO 50 mg/2 mL Physically compatible for at least 15 min 326 C

Glycopyrrolate RB 0.2 mg/1 mL WY 25 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Glycopyrrolate RB 0.2 mg/1 mL WY 50 mg/2 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Glycopyrrolate RB 0.4 mg/2 mL WY 25 mg/1 mL Physically compatible. pH in glycopyrrolate stability 
range for 48 hr at 25°C

331 C

Heparin sodium 2500 units/1 mL 50 mg/2 mL Turbidity or precipitate forms within 5 min 1053 I

Additive Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Hydromorphone HCl KN 4 mg/2 mL WY 50 mg/1 mL Physically compatible for 30 min 517 C

Hydromorphone HCl KN 4 mg/2 mL WY 25 mg/1 mL Physically compatible for 30 min 517 C

Hydroxyzine HCl PF 100 mg/4 mL WY 50 mg/2 mL Physically compatible for at least 15 min 14 C

Hydroxyzine HCl PF 50 mg/1 mL PO 50 mg/2 mL Physically compatible for at least 15 min 326 C

Iodipamide meglumine 52%, 20 to  
40 mL

1 mLb Forms a precipitate initially but clears within 1 hr and 
remains clear for 48 hr

530 ?

Iodipamide meglumine 52%, 1 to 10 mL 1 mLb Precipitates immediately 530 I

Iothalamate meglumine 60%, 1 to 40 mL 1 mLb Precipitates immediately 530 I

Ketorolac tromethamine SY 180 mg/6 mL ES 75 mg/3 mL Heavy white precipitate forms immediately, sepa-
rating into two layers over time

1703 I

Meperidine HCl WY 100 mg/1 mL WY 50 mg/2 mL Physically compatible for at least 15 min 14 C

Meperidine HCl WI 50 mg/1 mL PO 50 mg/2 mL Physically compatible for at least 15 min 326 C

Metoclopramide HCl NO 10 mg/2 mL WY 25 mg/1 mL Physically compatible for 15 min at room tempera-
ture

565 C

Midazolam HCl RC 5 mg/1 mL WY 25 mg/1 mL Physically compatible for 4 hr at 25°C 1145 C

Morphine sulfate WY 15 mg/1 mL WY 50 mg/2 mL Physically compatible for at least 15 min 14 C

Morphine sulfate ST 15 mg/1 mL PO 50 mg/2 mL Physically compatible for at least 15 min 326 C

Morphine sulfate WY 8 mg WY 12.5 mg Cloudiness develops 98 I

Nalbuphine HCl EN 10 mg/1 mL ES 25 mg Physically compatible for 36 hr at 27°C 762 C

Nalbuphine HCl EN 5 mg/0.5 mL ES 25 mg Physically compatible for 36 hr at 27°C 762 C

Nalbuphine HCl EN 10 mg/1 mL ES 12.5 mg Physically compatible for 36 hr at 27°C 762 C

Nalbuphine HCl DU 10 mg/1 mL WY 25 and 50 mg Physically incompatible 128 I

Nalbuphine HCl DU 20 mg/1 mL WY 25 and 50 mg Physically incompatible 128 I

Nalbuphine HCl DU 10 mg/1 mL WY 25 mg/1 mL White flocculent precipitate forms immediately 1184 I

Nalbuphine HCl DU 10 mg/1 mL ES 25 mg/1 mL Physically compatible for 24 hr at room temperature 1184 C

Pentazocine lactate WI 30 mg/1 mL WY 50 mg/2 mL Physically compatible for at least 15 min 14 C

Pentazocine lactate WI 30 mg/1 mL PO 50 mg/2 mL Physically compatible for at least 15 min 326 C

Pentobarbital sodium AB 500 mg/10 mL WY 100 mg/4 mL Physically incompatible 55 I

Pentobarbital sodium WY 100 mg/2 mL WY 50 mg/2 mL Precipitate forms within 15 min 14 I

Pentobarbital sodium AB 50 mg/1 mL PO 50 mg/2 mL Physically incompatible within 15 min 326 I

Prochlorperazine 
edisylate

PO 5 mg/1 mL PO 50 mg/2 mL Physically compatible for at least 15 min 326 C

Ranitidine HCl GL 50 mg/2 mL RP 25 mg/1 mL Physically compatible for 1 hr at 25°C 978 C

Ranitidine HCl GL 50 mg/5 mL RP 25 mg Physically compatible for 4 hr 1151 C

Scopolamine HBr 0.6 mg/1.5 mL WY 50 mg/2 mL Physically compatible for at least 15 min 14 C

Scopolamine HBr ST 0.4 mg/1 mL PO 50 mg/2 mL Physically compatible for at least 15 min 326 C

a Tested in dextrose 5%.

b Concentration unspecified.

Drugs in Syringe Compatibility (Cont.)
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Y-Site Injection Compatibility (1:1 Mixture)

Promethazine HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Aldesleukin CHI 33,800 I.U./mLa ES 25 mg/mL Aldesleukin bioactivity inhibited 1857 I

Allopurinol sodium BW 3 mg/mLb WY 2 mg/mLb Immediate turbidity. Particles in 4 hr 1686 I

Amifostine USB 10 mg/mLa ES 2 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Amsacrine NCI 1 mg/mLa ES 2 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

Aztreonam SQ 40 mg/mLa SCN 2 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa ES 2 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetrasodium TMC 1 mg/mLb 2 mg/mLb Gross white turbid precipitate forms imme-
diately

3243 I

Cefazolin sodium LI 10 mg/mLa ES 25 mg/mL Cloudiness forms then dissipates 1753 ?

Cefotetan disodium ZEN 10 mg/mLa ES 25 mg/mL White precipitate forms immediately despite 
flushing of line with NS

1753 I

Ceftaroline fosamil FOR 2.22 mg/mLa b h SIC 2 mg/mLa b h Physically compatible for 4 hr at 23°C 2826 C

Ciprofloxacin MI 2 mg/mLa b ES 25 mg/mL Visually compatible for 24 hr at 24°C 1655 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa ES 2 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cladribine ORT 0.015b and 0.5d mg/mL SCN 2 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Cloxacillin sodium SMX 100 mg/mL SZ 25 mg/mL Precipitates immediately 3245 I

Dexmedetomidine HCl AB 4 mcg/mLb ES 2 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Docetaxel RPR 0.9 mg/mLa SCN 2 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Doxorubicin HCl liposomal SEQ 0.4 mg/mLa ES 2 mg/mLa Increase in measured turbidity 2087 I

Etoposide phosphate BR 5 mg/mLa SCN 2 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Fenoldopam mesylate AB 80 mcg/mLb ES 2 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Filgrastim AMG 30 mcg/mLa SCN 2 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fluconazole RR 2 mg/mL ES 50 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Fludarabine phosphate BX 1 mg/mLa WY 2 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Foscarnet sodium AST 24 mg/mL ES 50 mg/mL Gas production 1335 I

Gemcitabine HCl LI 10 mg/mLb SCN 2 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa WY 2 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Heparin sodium UP 1000 units/Lf SV 50 mg/mL Physically compatible for 4 hr at room 
temperature

534 C

Heparin sodium UP 1000 units/Lg SV 50 mg/mL Clear initially, but cloudiness develops in 4 hr 
at room temperature

534 I

Hetastarch in lactated elec-
trolyte

AB 6% SCN 2 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydrocortisone sodium 
succinate

UP 10 mg/Lf SV 50 mg/mL Physically compatible for 4 hr at room 
temperature

534 C

Hydrocortisone sodium 
succinate

UP 10 mg/Lg SV 50 mg/mL Clear initially, but cloudiness develops in 4 hr 
at room temperature

534 I

Linezolid PHU 2 mg/mL SCN 2 mg/mLa Physically compatible for 4 hr at 23°C 2264 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Melphalan HCl BW 0.1 mg/mLb WY 2 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Ondansetron HCl GL 1 mg/mLb ES 2 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Oxaliplatin SS 0.5 mg/mLa ES 2 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Palonosetron HCl MGI 50 mcg/mL PAD 2 mg/mLa Physically compatible. No loss of either drug 
in 4 hr

2716 C

Pemetrexed disodium LI 20 mg/mLb SIC 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Piperacillin sodium-tazo-
bactam sodium

LEc 40 mg/mLa j SCN 2 mg/mLa Heavy white turbidity forms immediately. 
Particles form in 4 hr

1688 I

Potassium chloride AB 40 mEq/Lf SV 50 mg/mL Physically compatible for 4 hr at room 
temperature

534 C

Potassium chloride AB 40 mEq/Lg SV 50 mg/mL Clear initially, but cloudiness develops in 4 hr 
at room temperature

534 I

Remifentanil HCl GW 0.025 and 0.25 mg/mLb SCN 2 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb ES 2 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Teniposide BR 0.1 mg/mLa WY 2 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMi 1 mg/mLa WY 2 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226e SCN 2 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TPN #212, #214e SCN 2 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

TPN #213, #215e SCN 2 mg/mLa Amber discoloration forms in 4 hr 2109 I

Vinorelbine tartrate BW 1 mg/mLb ES 2 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Test performed using the formulation WITHOUT edetate disodium.

d Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

e Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

f Tested in dextrose 5% in Ringer's injection, lactated, dextrose 5%, Ringer's injection, lactated, and sodium chloride 0.9%.

g Tested in dextrose 5% in Ringer's injection.

h Tested in Ringer's injection, lactated.

i Lyophilized formulation tested.

j Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Additional Compatibility Information
Chlorpromazine and Meperidine
Chlorpromazine hydrochloride, meperidine hydrochloride, and 
promethazine hydrochloride combined as an extemporaneous 
mixture for preoperative sedation, developed a brownish-yellow 

color after 2 weeks of storage with protection from light. The 
discoloration was attributed to the metacresol preservative 
content of the meperidine hydrochloride product used. Use of 
meperidine hydrochloride which contains a different preserva-
tive resulted in a solution that remained clear and colorless for 
at least 3 months when protected from light.1148 

Selected Revisions December 13, 2018. © Copyright, October 
1982. American Society of Health-System Pharmacists, Inc.
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Propofol
AHFS 28:04.92

Products
Propofol is available as a ready-to-use oil-in-water emulsion in 
20-, 50-, and 100-mL vials.3499 3500 3501 3502 3503  Each mL contains 
propofol 10 mg along with soybean oil 100 mg, glycerol 22.5 
mg, egg lecithin or phospholipids 12 mg, and sodium hydroxide 
to adjust the pH.3499 3500 3501 3502 3503  Propofol products are not 
identical.3499 3500 3501 3502 3503  Diprivan products contain disodium 
edetate 0.05 mg/mL (0.005%) as an antimicrobial agent.3499  
Generic propofol formulations may contain benzyl alcohol 1.5 
mg/mL,3500  benzyl alcohol 1.5 mg/mL and sodium benzoate 0.7 
mg/mL,3501  sodium metabisulfite 0.25 mg/mL,3502  or sodium 
benzoate 1 mg/mL3503  as an antimicrobial agent. Additionally, 
Diprivan and some generic propofol formulations have differing 
pH values (see Products: pH), which also may contribute to 
differing compatibility results among the products.2336 

Compatibility information for propofol with other drugs 
established using the Diprivan formulation should not be 
extrapolated to generic propofol products because of formula-
tion differences.2336 

pH
Diprivan has a pH ranging from 7 to 8.5.3499 

The metabisulfite-containing formulation of propofol has a 
pH ranging from 4.5 to 6.6.3502  The benzyl alcohol-containing 
formulation has a pH ranging from 5.5 to 7.4.3500  The benzyl 
alcohol- and sodium benzoate-containing formulation and 
the sodium benzoate-containing formulations both have a pH 
ranging from 6 to 8.5.3501 3503 

Tonicity
Propofol 10 mg/mL injectable emulsion is isotonic.3499 3500 3501 
3502 3503 

Trade Name(s)
Diprivan

Administration
Before use, propofol should be shaken well.3499 3500 3501 3502 3503  
Propofol is administered by intravenous injection or infusion; 
if necessary, propofol may be diluted with dextrose 5% to a 
concentration not less than 2 mg/mL.3499 3500 3501 3502 3503 

Numerous outbreaks of serious postoperative infections 
have resulted from inadvertent contamination of propofol.1930 
3499 3500 3501 3502 3503  The contamination resulted from risky prepa-
ration practices and lapses in aseptic technique.1930  The lipid 
base supports microbiological growth.1930 3499 3500 3501 3502 3503  The 
disodium edetate, sodium metabisulfite, or benzyl alcohol and/
or sodium benzoate in the formulations can retard the growth 
of microorganisms for up to 12 hours, but the products can 
still support growth and are not antimicrobially preserved.3499 
3500 3501 3502 3503  Strict aseptic procedures are required during 
handling.3499 3500 3501 3502 3503 

Stability
Propofol injection is a white, oil-in-water emulsion.3499 3500 3501 
3502 3503  Intact containers should be stored at 4 to 25°C3499 3500 
3502 3503  or 20 to 25°C.3501  Vials should not be frozen.3499 3500 3501 
3502 3503  The emulsion should not be used if there is evidence of 
excessive creaming or aggregation, if large droplets are visible, 
or if other forms of phase separation indicating compromised 
stability are present.3499 3500 3501 3502 3503 

Because propofol undergoes oxidative degradation when 
exposed to oxygen, intact containers are packaged under 
nitrogen to avoid oxygen exposure.3499 3500 3501 3502 3503  Whether 
propofol is administered directly from the vial or drawn into a 
syringe, administration should begin immediately and should be 
completed within 12 hours after the vial is spiked.3499 3500 3501 3502 
3503  The tubing and any unused propofol should be discarded 
after 12 hours.3499 3500 3501 3502 3503 

Propofol formulated with sodium metabisulfite antioxi-
dant is subject to a differing decomposition reaction compared 
with the edetate-containing Diprivan formulation. Exposure to 
air results in the formation of a yellow discoloration in about 
6 to 7 hours, which does not occur with Diprivan. The yellow 
discoloration is a result of the formation of oxidized propofol 
dimer quinone from sulfite radicals that form in the generic 
product and may be associated with increased adverse effects. 
This oxidation product does not form in Diprivan containing 
edetate.2344 2575 2576  Stability information for propofol estab-
lished using the Diprivan formulation should not be extrapo-
lated to generic formulations.2336 2344 

The physical stability of both Diprivan and propofol 
containing sodium metabisulfite was evaluated. The formula-
tion differences, principally pH, resulted in a much higher zeta 
potential for Diprivan, making it a more rugged emulsion and 
less subject to damage from physical agitation and thermal 
insult. Physical agitation resulted in no increase in fat droplet 
size in Diprivan after 16 hours, but a substantial increase in fat 
droplets larger than 5 μm occurred in as little as 4 hours in the 
sodium metabisulfite-containing formulation.2445 

One benzyl alcohol-containing formulation of propofol had the 
same pH as Diprivan (pH 7 to 8.5) and exhibited the same degree of 
ruggedness and resistance to emulsion disruption as Diprivan.2659 

In another study, propofol (Diprivan) was again reported to be 
a more rugged emulsion than the generic formulation containing 
sodium metabisulfite. Diprivan had a very low quantity of fat glob-
ules exceeding 5 μm throughout its shelf life. The sodium metabi-
sulfite-containing formulation formed much greater amounts of  
globules of 5 μm or larger within a few months after manufacture 
and well before the expiration date. This 5-μm or larger globule size 
is an important threshold because globules of this size may occlude 
capillaries and lead to embolic syndrome. The safety of using this 
sodium metabisulfite-containing formulation of propofol, especially 
as the product nears its expiration date, was questioned.2589 

DOI: 10.37573/9781585286850.329



1352 PROPOFOL ASHP INJECTABLE DRUG INFORMATION

Propofol emulsion is a single-access product and can support 
the growth of microorganisms.1930 3499 3500 3501 3502 3503  In one 
study, propofol strongly supported the growth of Esche-
richia coli and Candida albicans.2411  Strict adherence to proper 
aseptic procedures, including disinfecting the vial stopper with 
isopropyl alcohol 70%, is required.3499 3500 3501 3502 3503  Use of the 
drug within 6 hours has been recommended.2411 

Plastic and Glass Containers
Diluted in dextrose 5%, propofol has been shown to be more 
stable in glass than in plastic containers; manufacturers indicate 
that only 95% of the drug remains after only 2 hours of a running 
infusion in plastic (material unspecified).3499 3500 3501 3502 3503 

Syringes
Propofol (Diprivan) 10 mg/mL was repackaged into 60-mL 
polypropylene syringes (Monoject, Sherwood Medical) and 
stored at 23°C under fluorescent light and at 4°C protected 
from light. No visually apparent changes occurred to the 
emulsion under either storage condition. Propofol losses 
were 7% in 5 days and 12% in 7 days in the room-temperature 
samples. No propofol losses occurred in 13 days in the refrig-
erated samples.1984 

Propofol (Diprivan) 1% was repackaged into 2- and 10-mL 
Plastipak (Becton Dickinson) and 2-mL Injekt (B. Braun) plastic 
syringes and was stored at 5°C. Propofol losses were about 7 to 
8% in the Plastipak syringes and about 2% in the Injekt syringes 
after 28 days of refrigerated storage.2118 

Sorption
Propofol (Diprivan) injection was diluted to 2 mg/mL with 
dextrose 5% and stored in polyvinyl chloride (PVC) tubing (Kend-
all-McGaw). A propofol loss exceeding 31% occurred after static 

storage for 2 hours. In simulated infusions using the same initial 
concentration, administration through 72-inch PVC administra-
tion sets at a rate of 1.75 mL/min resulted in an average propofol 
loss of 7.7% over the 2-hour period.2057 

When tested undiluted at 10 mg/mL, propofol (Diprivan) 
sorption to administration tubing composed principally of PVC 
did not represent a substantial portion of the total amount of 
drug delivered. Any losses that did occur were within the error of 
the method and were not clinically relevant.2297 

Propofol (Diprivan) was delivered at rates of 1 and 10 mL/hr 
through PVC tubing. Little loss occurred at the higher rate of 
delivery. However, at the slower rate, up to 6% propofol loss 
due to sorption occurred.2468 

Plasticizer Leaching
As happens with surfactant-containing drug formulations, 
propofol emulsion also has been shown to leach diethylhexyl 
phthalate (DEHP) plasticizer from PVC equipment such as 
administration sets. The use of non-PVC administration sets has 
been recommended.2424 

Filtration
When filtration is clinically appropriate, manufacturers recom-
mend that propofol be administered with caution only through 
a filter with a pore size of 5 μm or greater, unless the filter has 
demonstrated no effects on flow and/or breakdown of the emul-
sion.3499 3500 3501 3502 3503  Continuous monitoring for restricted flow 
and/or emulsion breakdown is necessary if a filter is used.3499 3500 
3501 3502 3503  Filters with a pore size less than 5 μm should not be 
used.3499 3500 3501 3502 3503 

Propofol (Diprivan) 1% 10 mL filtered through a 5-μm filter 
needle (Burron Medical) underwent no loss.2057 

Compatibility Information
Solution Compatibility

Propofol

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s injection, lactated FRKa Compatible via Y-site administration 3499 C

Dextrose 5% in Ringer’s injection, lactated b Compatible via Y-site administration 3500, 3501, 3502, 3503 C

Dextrose 5% in sodium chloride 0.2% FRKa Compatible via Y-site administration 3499 C

Dextrose 5% in sodium chloride 0.2% b Compatible via Y-site administration 3500, 3501, 3502, 3503 C

Dextrose 5% in sodium chloride 0.45% FRKa Compatible via Y-site administration 3499 C

Dextrose 5% in sodium chloride 0.45% b Compatible via Y-site administration 3500, 3501, 3502, 3503 C

Dextrose 5% FRKa Compatible 3499 C

Dextrose 5% b Compatible 3500, 3501, 3502, 3503 C

Ringer’s injection, lactated FRKa Compatible via Y-site administration 3499 C

Ringer’s injection, lactated b Compatible via Y-site administration 3500, 3501, 3502, 3503 C

a Test performed using the formulation WITH edetate disodium.

b Test performed using the formulation WITHOUT edetate disodium.
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Additive Compatibility

Propofol

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Imipenem–cilastatin sodium–relebactam ME D5W  Physically incompatible 3505 I

Imipenem–cilastatin sodium–relebactam ME NS  Physically incompatible 3505 I

Drugs in Syringe Compatibility

Propofol

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Ketamine HCl SZ 50 mg/5 mL NOP 50 mg/5 mL Physically compatible. Little loss of either drug in 3 hr 
at room temperature

2790 C

Ketamine HCl SZ 30 mg/3 mL NOP 70 mg/7 mL Physically compatible. Little loss of either drug in 3 hr 
at room temperature

2790 C

Lidocaine HCl ASZ 5 mg/1 mL ASZa 200 mg/20 mL Physically compatible for 24 hr 2490 C

Lidocaine HCl ASZ 10 mg/1 mL ASZa 200 mg/20 mL Physically compatible for 24 hr 2490 C

Lidocaine HCl ASZ 20 mg/1 mL ASZa 200 mg/20 mL Physically incompatible. Increased fat droplet size and 
layering in 3 hr

2490 I

Lidocaine HCl ASZ 40 mg/2 mL ASZa 200 mg/20 mL Physically incompatible. Increased fat droplet size and 
layering in 3 hr

2490 I

Lidocaine HCl 10 mg ZEN 1%, 20 mL Physically compatible for 6 hr 2543 C

Lidocaine HCl 30 to 50 mg ZEN 1%, 20 mL Increased fat droplet size 2543 I

Ondansetron HCl GW 1 mg/mLb STU 1 and 5 mg/mLb Physically compatible. Little loss of either drug in 4 hr 
at 23°C

2199 C

Pantoprazole sodium a 4 mg/1 mL 10 mg/1 mL No change seen 2574 ?

Remifentanil HCl GL 1.25 mg/1.25 mL ASZ 487.5 mg/48.75 mL Separation and layering of the drugs occurred with 
syringes stored in an upright vertical position

3504 I

Remifentanil HCl GL 2.5 mg/2.5 mL ASZ 475 mg/47.5 mL Separation and layering of the drugs occurred with 
syringes stored in an upright vertical position

3504 I

Remifentanil HCl GL 5 mg/5 mL ASZ 450 mg/45 mL Separation and layering of the drugs occurred with 
syringes stored in an upright vertical position

3504 I

a Test performed using the formulation WITHOUT edetate disodium.

b Tested in sodium chloride 0.9%.

Y-Site Injection Compatibility (1:1 Mixture)

Propofol

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 7 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Alfentanil HCl JN 0.5 mg/mL ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Amikacin sulfate DU 5 mg/mLa ZENh 10 mg/mL Immediate precipitate and yellow color 2066 I

Aminophylline AMR 2.5 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Amphotericin B APC 0.6 mg/mLa ZENh 10 mg/mL Gel-like precipitate forms immediately 2066 I

Ampicillin sodium WY 20 mg/mLb ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ascorbic acid AB 500 mg/mL STU 2 mg/mL No visible change in 24 hr at 25°C. Yellow color 
forms within 7 days

1801 ?

Atracurium besylate BW 10 mg/mL STU 2 mg/mL Oil droplets form within 24 hr, followed by phase 
separation at 25°C

1801 I

Atracurium besylate BW 10 mg/mL ZENh 10 mg/mL Emulsion broke and oiled out 2066 I

Atracurium besylate 10 mg/mL ASZh 10 mg/mL Emulsion disruption upon mixing 2336 I

Atracurium besylate 10 mg/mL BAi 10 mg/mL Emulsion disruption upon mixing 2336 I

Atracurium besylate 5 mg/mL ASZh 10 mg/mL Emulsion disruption upon mixing 2336 I

Atracurium besylate 5 mg/mL BAi 10 mg/mL Emulsion disruption upon mixing 2336 I

Atracurium besylate 0.5 mg/mLa BAi 10 mg/mL Emulsion disruption upon mixing 2336 I

Atracurium besylate 0.5 mg/mLa ASZh 10 mg/mL Physically compatible 2336 C

Atropine sulfate GNS 0.4 mg/mL STU 2 mg/mL Oil droplets form within 7 days at 25°C. No visible 
change in 24 hr

1801 ?

Atropine sulfate AST 0.1 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Aztreonam SQ 40 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Bumetanide RC 0.04 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Buprenorphine HCl RKC 0.04 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Butorphanol tartrate APC 0.04 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Calcium chloride AST 40 mg/mLa ZENh 10 mg/mL White precipitate forms in 1 hr 2066 I

Calcium gluconate AMR 40 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Cangrelor tetrasodium TMC 1 mg/mLb 10 mg/mLb Physically compatible for 4 hr 3243 C

Carboplatin BR 5 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Cefazolin sodium MAR 20 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Cefepime HCl BMS 120 mg/mLc 1 mg/mL Precipitates 2513 I

Cefotaxime sodium HO 20 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Cefotetan disodium STU 20 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Cefoxitin sodium ME 20 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Ceftaroline fosamil FOR 2.22 mg/mLa b c HOSi 10 mg/mL Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime SKB 40 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Ceftazidime SKB 125 mg/mL 1 mg/mL Physically incompatible 2434 I

Ceftazidime GSK 120 mg/mL 1 mg/mL Precipitates 2513 I

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLg f FRKh 10 mg/mL Immediate formation of free oil layer atop fat plug 3262 I

Ceftriaxone sodium RC 20 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Cefuroxime sodium LI 30 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Chlorpromazine HCl SCN 2 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Cisatracurium besylate GW 5 mg/mL ASZh 10 mg/mL Emulsion disruption upon mixing 2336 I

Cisatracurium besylate GW 5 mg/mL BAi 10 mg/mL Emulsion disruption upon mixing 2336 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cisatracurium besylate GW 0.5 mg/mLa BAi 10 mg/mL Emulsion disruption upon mixing 2336 I

Cisatracurium besylate GW 0.5 mg/mLa ASZh 10 mg/mL Physically compatible 2336 C

Cisatracurium besylate ABV h Manufacturer states incompatible 2868 I

Cisplatin BR 1 mg/mL ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Clevidipine butyrate CHS 0.5 mg/mL 10 mg/mL Physically compatible for 24 hr at 23°C 3334 C

Clindamycin phosphate AST 10 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Cyclophosphamide MJ 10 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Cyclosporine SZ 5 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Cytarabine CHI 50 mg/mL ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Dexamethasone sodium 
phosphate

AMR 1 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Dexmedetomidine HCl AB 4 mcg/mLb ASZh 10 mg/mL Physically compatible for 4 hr at 23°C 2383 C

Diazepam ES 5 mg/mL ZENh 10 mg/mL Emulsion broke and oiled out 2066 I

Diphenhydramine HCl SCN 2 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Dobutamine HCl LI 4 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Dopamine HCl AST 3.2 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Doripenem JJ 5 mg/mLa b BED 10 mg/mL Precipitation forms immediately 2743 I

Doxycycline hyclate LY 1 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Droperidol JN 0.4 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Enalaprilat MSD 0.1 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Ephedrine sulfate AB 5 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Epinephrine HCl AMR 0.1 mg/mL ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Eravacycline dihydro-
chloride

TET 0.3 and 0.6 mg/
mLb 

FRKh 10 mg/mL Physically incompatible; pH decreased by >1 unit 
within 60 min

3532 I

Esmolol HCl OHM 10 mg/mL ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Famotidine ME 2 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Fenoldopam mesylate AB 80 mcg/mLb ASZh 10 mg/mL Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate AB 0.05 mg/mL ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Fluconazole PF 2 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Fluorouracil AD 16 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Furosemide AB 3 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Ganciclovir sodium SY 20 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Gentamicin sulfate ES 5 mg/mLa ZENh 10 mg/mL White precipitate forms immediately 2066 I

Glycopyrrolate RB 0.2 mg/mL ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Granisetron HCl SKB 0.05 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Haloperidol lactate MN 0.2 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Heparin sodium ES 100 units/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Hydrocortisone sodium 
succinate

UP 1 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Hydromorphone HCl AST 0.5 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Hydroxyethyl starch 
130/0.4 in sodium chlo-
ride 0.9%

FRK 6% NOP 2.5a, 5a, 10 mg/
mL

Visually compatible for 24 hr at room temperature 2770 C

Hydroxyzine HCl ES 2 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Ifosfamide MJ 25 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Imipenem–cilastatin 
sodium

ME 10 mg/mLb e ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Insulin NOV 1 unit/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Isavuconazonium 
sulfate

ASP 1.5 mg/mLa PPR 10 mg/mL Immediate formation of free oil layer atop fat plug 3263 I

Isoproterenol HCl AB 0.004 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Ketamine HCl PD 10 mg/mL ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Labetalol HCl AH 5 mg/mL ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Lidocaine HCl AST 10 mg/mL ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Lorazepam WY 0.1 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Magnesium sulfate AST 100 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Mannitol BA 15% ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Meperidine HCl WY 4 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Methotrexate sodium LE 15 mg/mLa ZENh 10 mg/mL White precipitate forms in 1 hr 2066 I

Methylprednisolone 
sodium succinate

AB 5 mg/mLa ZENh 10 mg/mL White precipitate forms immediately 2066 I

Midazolam HCl RC 5 mg/mL STU 2 mg/mL Oil droplets form within 7 days at 25°C. No visible 
change in 24 hr

1801 ?

Midazolam HCl RC 2 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Milrinone lactate SW 0.4 mg/mLa ZEN 10 mg/mL Little loss of either drug in 4 hr at 23°C 2214 C

Mitoxantrone HCl IMM 0.5 mg/mLa ZENh 10 mg/mL Particles form immediately 2066 I

Morphine sulfate AST 1 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Nafcillin sodium MAR 20 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Nalbuphine HCl AB 10 mg/mL ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Naloxone HCl AST 0.4 mg/mL ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Nitroglycerin DU 0.4 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Norepinephrine bitar-
trate

AB 0.016 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Paclitaxel MJ 1.2 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Pancuronium bromide GNS 2 mg/mL STU 2 mg/mL Oil droplets form within 7 days at 25°C. No visible 
change in 24 hr

1801 ?

Pancuronium bromide AST 1 mg/mL ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Pentobarbital sodium WY 5 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Phenobarbital sodium WY 5 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Phenylephrine HCl ES 10 mg/mL STU 2 mg/mL Yellow discoloration forms within 7 days at 25°C. No 
visible change in 24 hr

1801 ?

Phenylephrine HCl ES 0.1 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Phenytoin sodium ES 50 mg/mL ZENh 10 mg/mL Needle-like crystals form immediately 2066 I

Plazomicin sulfate ACH 24 mg/mLa SGTi 10 mg/mLa Immediate formation of free oil layer atop fat plug 3432 I

Potassium chloride AB 0.1 mEq/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Prochlorperazine 
edisylate

SCN 0.5 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Propranolol HCl SO 1 mg/mL ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Ranitidine HCl GL 2 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Scopolamine HBr LY 0.4 mg/mL ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Sodium bicarbonate AB 1 mEq/mL ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Sodium nitroprusside ES 0.4 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Succinylcholine chloride AB 20 mg/mL ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Sufentanil citrate JN 0.05 mg/mL ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Telavancin HCl ASP 7.5 mg/mLa APPh 10 mg/mL Physically compatible for 2 hr 2830 C

Telavancin HCl ASP 7.5 mg/mLb c APPh 10 mg/mL Emulsion broke and oiled out 2830 I

Tigecycline ACD, 
WY

g Stated to be compatible 2915, 
3459 

C

Tigecycline FRK a Stated to be compatible 3460 C

Tobramycin sulfate AB 5 mg/mLa ZENh 10 mg/mL Precipitate forms immediately 2066 I

TPN #186d STU 500 mg Physically compatible but 28% propofol loss in 5 hr 
at 22°C

1805 I

TPN #186d STU 2 and 3 g Physically compatible and 6% or less propofol loss in 
5 hr at 22°C

1805 C

TPN #187d STU 500 mg Physically compatible and 6% or less propofol loss in 
5 hr at 22°C

1805 C

TPN #187d STU 2 and 3 g Physically compatible and 6% or less propofol loss in 
5 hr at 22°C

1805 C

TPN #188d STU 500 mg Physically compatible and 6% or less propofol loss in 
5 hr at 22°C

1805 C

TPN #188d STU 2 and 3 g Physically compatible and 6% or less propofol loss in 
5 hr at 22°C

1805 C

Vancomycin HCl AB 10 mg/mLa ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Vancomycin HCl 10 mg/mLa BAi 10 mg/mL Emulsion disruption within 1 to 4 hr at room 
temperature

2336 I

Vancomycin HCl 10 mg/mLa ASZh 10 mg/mL Physically compatible for up to 30 days at room 
temperature

2336 C

Vancomycin HCl LI 10 mg/mLa j 1 mg/mL Physically incompatible 3536 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vecuronium bromide OR 1 mg/mL ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Verapamil HCl AMR 2.5 mg/mL ZENh 10 mg/mL Physically compatible for 1 hr at 23°C 2066 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in Ringer’s injection, lactated.

d Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

e Not specified whether concentration refers to single component or combined components.

f Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

g Tested in both dextrose 5% and sodium chloride 0.9%.

h Test performed using the formulation WITH edetate disodium.

i Test performed using the formulation WITHOUT edetate disodium.

j Presence or absence of edetate disodium not specified.

Selected Revisions May 1, 2020. © Copyright, October 1996. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Propranolol Hydrochloride
AHFS 24:24

Products
Propranolol hydrochloride is available in 1-mL ampuls containing 
1 mg of the drug with citric acid to adjust the pH in water for 
injection.1(9/06) 

pH
From 2.8 to 4.1(9/06) 

Osmolality
The osmolality of propranolol hydrochloride 1 mg/mL was 
determined to be 12 mOsm/kg.1233 

Trade Name(s)
Inderal

Administration
Propranolol hydrochloride is administered by intravenous 
injection at a rate not exceeding 1 mg/min for life-threatening 
arrhythmias or those occurring during anesthesia.1(9/06) 4 

Stability
Propranolol hydrochloride should be stored at controlled room 
temperature around 25°C and protected from light, freezing, 
or excessive heat.1(9/06) 4  Solutions of the drug have maximum 
stability at pH 3 and decompose rapidly at alkaline pH. Decom-
position in aqueous solutions is accompanied by a lowered pH 
and discoloration. Solutions fluoresce at pH 4 to 5.4 

Sorption
Propranolol hydrochloride was shown not to exhibit sorp-
tion to polyvinyl chloride (PVC) bags and tubing, polyolefin 
containers, polyethylene tubing, Silastic tubing, and polypro-
pylene syringes.536 606 746 

DOI: 10.37573/9781585286850.330

Compatibility Information
Solution Compatibility

Propranolol HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium chloride 0.45% ABa, TRa AY 0.5 and 20 mg Physically compatible and chemically stable for 
24 hr at room temperature

746 C

Dextrose 5% in sodium chloride 0.45% MGb AY 0.5 and 20 mg Physically compatible and chemically stable for 
24 hr at room temperature

746 C

Dextrose 5% in sodium chloride 0.9% ABa, TRa AY 0.5 and 20 mg Physically compatible and chemically stable for 
24 hr at room temperature

746 C

Dextrose 5% in sodium chloride 0.9% MGb AY 0.5 and 20 mg Physically compatible and chemically stable for 
24 hr at room temperature

746 C

Dextrose 5% ABa, TRa AY 0.5 and 20 mg Physically compatible and chemically stable for 
24 hr at room temperature

746 C

Dextrose 5% MGb AY 0.5 and 20 mg Physically compatible and chemically stable for 
24 hr at room temperature

746 C

Ringer’s injection, lactated ABa, TRa AY 0.5 and 20 mg Physically compatible and chemically stable for 
24 hr at room temperature

746 C

Ringer’s injection, lactated MGb AY 0.5 and 20 mg Physically compatible and chemically stable for 
24 hr at room temperature

746 C

Sodium chloride 0.45% LY 500 mg Physically compatible with no loss in 4 hr at 22°C 1419 C

Sodium chloride 0.9% ABa, TRa AY 0.5 and 20 mg Physically compatible and chemically stable for 
24 hr at room temperature

746 C

Sodium chloride 0.9% MGb AY 0.5 and 20 mg Physically compatible and chemically stable for 
24 hr at room temperature

746 C

a Tested in PVC containers.

b Tested in polyolefin containers.
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Additive Compatibility

Propranolol HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Dobutamine HCl LI 1 g AY 50 mg D5W, NS Physically compatible for 24 hr at 21°C 812 C

Verapamil HCl KN 80 mg AY 4 mg D5W, NS Physically compatible for 24 hr 764 C

Drugs in Syringe Compatibility

Propranolol HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Milrinone lactate WI 3.5 mg/3.5 mL AY 3 mg/3 mL Brought to 10-mL total volume with D5W. Physically 
compatible with no loss of either drug in 4 hr at 23°C

1191 C

Pantoprazole sodium a 4 mg/1 mL 1 mg/1 mL Precipitates 2574 I

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Propranolol HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Alteplase GEN 1 mg/mL AY 1 mg/mL Visually compatible. 2% clot-lysis activity loss in 24 hr at 25°C 1856 C

Clevidipine butyrate CHS 0.5 mg/mL 1 mg/mL Physically incompatible 3334 I

Cloxacillin sodium SMX 100 mg/mL SZ 1 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Fenoldopam mesylate AB 80 mcg/mLb WAY 1 mg/mL Physically compatible for 4 hr at 23°C 2467 C

Heparin sodium UP 1000 units/Lc AY 1 mg/mL Physically compatible for 4 hr at room temperature 534 C

Hydrocortisone sodium 
succinate

UP 10 mg/Lc AY 1 mg/mL Physically compatible for 4 hr at room temperature 534 C

Linezolid PHU 2 mg/mL WAY 1 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Meperidine HCl AB 10 mg/mL WY 1 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Meropenem 50 mg/mL SZ 1 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Milrinone lactate WI 200 mcg/mLa AY 1 mg/mL Physically compatible with no loss of either drug in 4 hr at 
23°C

1191 C

Morphine sulfate AB 1 mg/mL WY 1 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Nesiritide SCI 50 mcg/mLa b 1 mg/mL Physically compatible for 4 hr 2625 C

Potassium chloride AB 40 mEq/Lc AY 1 mg/mL Physically compatible for 4 hr at room temperature 534 C

Propofol ZENd 10 mg/mL SO 1 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Tacrolimus FUJ 1 mg/mLb AY 1 mg/mL Visually compatible for 24 hr at 25°C 1630 C

Tirofiban HCl ME 50 mcg/mLa b WAY 1 mg/mL Physically compatible. No loss of either drug in 4 hr at 23°C 2356 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in dextrose 5% in Ringer’s injection, dextrose 5% in Ringer’s injection, lactated, dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

d Test performed using the formulation WITH edetate disodium.

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Protamine Sulfate
AHFS 20:28.08

Products
Protamine sulfate is available in 5- and 25-mL vials. Each mL 
contains protamine sulfate 10 mg with sodium chloride 0.9% 
and sodium phosphate and/or sulfuric acid to adjust the pH.1(1/08) 

pH
From 6 to 7.1(1/08) 

Osmolality
The osmolality of protamine sulfate 10 mg/mL was determined 
to be 290 mOsm/kg by freezing-point depression and 292 
mOsm/kg by vapor pressure.1071 

Administration
Protamine sulfate 10 mg/mL is administered by slow intra-
venous injection undiluted. No more than 50 mg should be 

administered in any 10-minute period. It has also been given by 
intravenous infusion after dilution in sodium chloride 0.9% or 
dextrose 5%.1(1/08) 4 

Stability
Protamine sulfate should be stored under refrigeration; freezing 
should be avoided.1(1/08) However, protamine sulfate has been stated 
to be stable for 10 days1433 to 2 weeks853 at room temperature.

Protamine sulfate is incompatible with some antibiotics 
including cephalosporins and penicillins.1(1/08) 

Filtration
Protamine sulfate (Fournier Freres) 0.2 mg/mL in dextrose 5% 
and sodium chloride 0.9% was filtered through a 0.22-μm cellu-
lose ester membrane filter (Ivex-HP, Millipore) over 6 hours. No 
significant drug loss due to binding to the filter was noted.1034 

DOI: 10.37573/9781585286850.331

Compatibility Information
Additive Compatibility

Protamine sulfate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Ranitidine HCl GL 50 mg and 2 g 500 mg D5W Physically compatible. Ranitidine stable for 24 hr at 
25°C. Protamine not tested

1515 C

Verapamil HCl KN 80 mg LI 100 mg D5W, NS Physically compatible for 24 hr 764 C

Drugs in Syringe Compatibility

Protamine sulfate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Iohexol WI 64.7%, 5 mL LI 10 mg/1 mL Physically compatible for at least 2 hr 1438 C

Iopamidol SQ 61%, 5 mL LI 10 mg/1 mL Physically compatible for at least 2 hr 1438 C

Iothalamate meglumine MA 60%, 5 mL LI 10 mg/1 mL Physically compatible for at least 2 hr 1438 C

Ioxaglate meglumine–
ioxaglate sodium

MA 5 mL LI 10 mg/1 mL Precipitate forms immediately and persists for 
at least 2 hr

1438 I

Y-Site Injection Compatibility (1:1 Mixture)

Protamine sulfate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Sugammadex sodium ME 100 mcg/mLa LI 50 mcg/mLa Precipitates immediately 3113 I

a Tested in sodium chloride 0.9%.

Selected Revisions June 14, 2016. © Copyright, October 1986. 
American Society of Health-System Pharmacists, Inc.
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Prothrombin Complex Concentrate (Human)
AHFS 20:28.16

Products
Prothrombin complex concentrate (human) is available in a kit 
as a lyophilized powder in single-use (preservative-free) vials.3182 
Each kit contains a vial of prothrombin complex concentrate 
(human) with a nominal concentration of 500 or 1000 units 
packaged with 20 or 40 mL, respectively, of sterile water for 
injection, a Mix2Vial filter transfer set, and an alcohol swab.3182 
Each vial of prothrombin complex concentrate (human) contains 
coagulation factors II, VII, IX, and X, and antithrombotic proteins 
C and S.3182 Vials also contain antithrombin III, heparin, albumin 
human, sodium chloride, sodium citrate, hydrochloric acid, and 
sodium hydroxide as excipients.3182 

Prothrombin complex concentrate (human) (Kcentra, CSL 

Behring) ingredient composition per vial

Ingredient

Prothrombin complex 
concentrate (human) 
nominal 500-unit vial

Prothrombin complex 
concentrate (human) 
nominal 1000-unit vial

Total protein 120 to 280 mg 240 to 560 mg

Factor II 380 to 800 units 760 to 1600 units

Factor VII 200 to 500 units 400 to 1000 units

Factor IX 400 to 620 units 800 to 1240 units

Factor X 500 to 1020 units 1000 to 2040 units

Protein C 420 to 820 units 840 to 1640 units

Protein S 240 to 680 units 480 to 1360 units

Heparin 8 to 40 units 16 to 80 units

Antithrombin III 4 to 30 units 8 to 60 units

Albumin human 40 to 80 mg 80 to 160 mg

Sodium chloride 60 to 120 mg 120 to 240 mg

Sodium citrate 40 to 80 mg 80 to 160 mg

Hydrochloric acid Small amounts Small amounts

Sodium hydroxide Small amounts Small amounts

The actual amount of coagulation factor and antithrom-
botic protein units contained in each vial is printed on the vial 
carton.3182 The actual amount of factor IX units contained in 
each vial also is printed on the vial label.3182 

Vials of prothrombin complex concentrate (human) and 
provided diluent should be allowed to come to room tempera-
ture prior to reconstitution.3182 The nominal 500- or 1000-unit 
vial should be reconstituted with 20 or 40 mL, respectively, of 
sterile water for injection.3182 The Mix2Vial filter transfer set 
provided in each kit should be used for reconstitution; specific 
product labeling should be consulted for additional preparation 
details.3182 Vials should be gently swirled until the contents have 
completely dissolved and should not be shaken.3182 The recon-
stituted contents of multiple vials may be pooled for patients 
requiring doses exceeding those provided in a single vial; 
however, a separate, unused Mix2Vial filter transfer set should 
be used for the reconstitution of each vial.3182 When reconsti-
tuted as directed, the final concentration of factor IX units in 
each vial will range from 20 to 31 units/mL.3182 

Trade Name(s)
Kcentra

Administration
Prothrombin complex concentrate (human) is administered by 
intravenous infusion at a rate of 0.12 mL/kg/min (approximately 
3 factor IX units/kg/min) up to a maximum rate of 8.4 mL/min 
(approximately 210 factor IX units/min).3182 If the reconstituted 
solution has been stored under refrigeration or cooled, the solu-
tion should be warmed to 20 to 25°C prior to administration.3182 

Prothrombin complex concentrate (human) should be infused 
through a separate line from other medications.3182 Blood should 
not enter the syringe containing the drug due to the possibility 
of fibrin clot formation.3182 

Stability
Intact vials should be stored at 2 to 25°C and kept in the original 
carton to protect from light.3182 Vials should not be frozen.3182 
Prothrombin complex concentrate (human) reconstituted as 
directed with sterile water for injection is a colorless, clear to 
slightly opalescent solution.3182 

Reconstituted solutions should be visually inspected for 
particulate matter and discoloration prior to administration; 
solutions that are cloudy or those containing deposits should 
not be used.3182 Reconstituted solutions may be stored at 2 to 
25°C; however, solutions should be used promptly and must be 
used within 4 hours following reconstitution.3182 Any unused 
portion should be discarded.3182 
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Pyridoxine Hydrochloride
AHFS 88:08

Products
Pyridoxine hydrochloride 100 mg/mL is available in 1-, 10-, and 
30-mL multiple-dose vials. Antimicrobial preservatives, such 
as benzyl alcohol 1.5% or chlorobutanol 0.5%, may also be 
present. Sodium hydroxide and/or hydrochloric acid may have 
been used to adjust pH.1(6/06) 4 

pH
From 2 to 3.8.1(6/06) 4 

Osmolality
The osmolality of pyridoxine hydrochloride 100 mg/mL was 
determined to be 870 mOsm/kg by freezing-point depression 
and 852 mOsm/kg by vapor pressure.1071 

Administration
Pyridoxine hydrochloride may be administered by intramus-
cular, subcutaneous, or intravenous injection.4 

Stability
The product should be stored at controlled room temperature 
and protected from freezing and from light.1(6/06) 4 

Because pyridoxine hydrochloride is photosensitive and 
degrades slowly when exposed to light, protection from light 
has been recommended.4 

Syringes
Pyridoxine hydrochloride 100 mg/mL was stable for six months 
at room temperature packaged in 5-, 10-, and 20-mL polypro-
pylene syringes (Becton Dickinson).2692 

Sorption
Pyridoxine hydrochloride (Sigma) 40 mg/L did not display signif-
icant sorption to a PVC plastic test strip in 24 hours.12 
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Compatibility Information
Drugs in Syringe Compatibility

Pyridoxine HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Doxapram HCl RB 400 mg/20 mL 10 mg/1 mL Physically compatible with 6% doxapram loss in 24 hr 1177 C

Additional Compatibility Information
Parenteral Nutrition Solutions
The stability of pyridoxine hydrochloride 15 mg/L was studied 
in representative parenteral nutrition solutions exposed to fluo-
rescent light, indirect sunlight, and direct sunlight for eight 
hours. One 5-mL vial of multivitamin concentrate (Lyphomed) 
containing 15 mg of pyridoxine hydrochloride and also 1 mg 
of folic acid (Lederle) was added to a liter of parenteral nutri-
tion solution composed of amino acids 4.25%–dextrose 25% 
(Travenol) with standard electrolytes and trace elements. Pyri-
doxine hydrochloride was stable over the eight-hour study at 
room temperature under fluorescent light and indirect sunlight. 

However, eight hours of exposure to direct sunlight caused an 
86% loss of pyridoxine hydrochloride.842 

The stability of numerous vitamins in parenteral nutrition solu-
tions composed of amino acids (Kabi-Vitrum), dextrose 30%, and 
fat emulsion 20% (Kabi-Vitrum) in a 2:1:1 ratio with electrolytes, 
trace elements, and both fat- and water-soluble vitamins was 
reported. The admixtures were stored in darkness at 2 to 8°C for 
96 hours with no significant loss of pyridoxine hydrochloride.1225 

The vitamins in Cernevit (Baxter) diluted in three 2-in-1 
parenteral nutrition admixtures were tested for stability over 48 
hours. Most of the other vitamins, including pyridoxine hydro-
chloride, retained their initial concentrations.2796 

Selected Revisions October 1, 2012. © Copyright, October 1982. 
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Quinidine Gluconate
AHFS 24:04.04.04

Products
Quinidine gluconate is available in 10-mL vials. Each mL contains 
80 mg of drug with edetate disodium 0.005% and phenol 0.25% 
in water for injection. d-gluconic acid delta-lactone may have 
been added to adjust the pH.1(9/06) 

Equivalency
Quinidine gluconate 800 mg is equivalent to 500 mg of anhy-
drous quinidine.1(9/06) 

pH
Quinidine gluconate injection has a pH of 5.5 to 7.4 

Administration
Quinidine gluconate injection may be given by intermittent or 
continuous intravenous administration.4 For intravenous adminis-
tration in treating arrhythmias, 800 mg (10 mL) is diluted with 40 
mL of dextrose 5% for a total of 50 mL to yield a 16-mg/mL solution. 
The drug has also been given by intramuscular injection, but this 
route is not recommended because of variable absorption.1(9/06) 4 

For the treatment of malaria, continuous and intermittent 
infusion regimens have been used. A loading dose is prepared 
as a dilution in 250 mL of sodium chloride 0.9% and given as a 
one- or two-hour (continuous regimen) or four-hour (intermit-
tent regimen) infusion.4 

Infusions of quinidine gluconate must be delivered slowly at 
a rate no faster than 0.25 mg/kg/min, preferably using a volu-
metric pump to control the rate of administration.1(9/06) 

Stability
Quinidine gluconate should be stored at controlled room 
temperature.1(9/06) Quinidine salts slowly discolor on exposure to 
light, acquiring a brownish tint. Only clear, colorless solutions 
are suitable for injection.4 

Sorption
A substantial loss of quinidine (as the gluconate) was noted due 
to sorption to PVC containers and administration sets. Quini-
dine gluconate 6 mg/mL in dextrose 5% in 100-mL PVC bags 
(Baxter) exhibited about 5 to 7% loss. Administration of the 
solution over 30 minutes through 112-inch PVC administration 
sets (Gemini, IMED) resulted in an additional loss of over 30% 
of the quinidine gluconate from the delivered solution. Losses 
totaled over 40% for both bag and catheter. Use of a glass 
syringe on a syringe pump and a winged administration cath-
eter having only 12 inches of PVC tubing reduced the loss to 
about 3%.2005 

In two studies, quinidine (as the sulfate) was shown not to 
exhibit sorption to PVC bags and tubing, polyethylene tubing, 
Silastic tubing, and polypropylene syringes.536 606 
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Compatibility Information
Solution Compatibility

Quinidine gluconate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% 16 g Stable for 24 hr at room temperature and 48 hr refrigerated 4 C

Additive Compatibility

Quinidine gluconate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amiodarone HCl LZ 1.8 g LI 1 g D5Wa Milky precipitation. 13% amiodarone loss in  
6 hr and 23% in 24 hr at 24°C in light

1031 I

Amiodarone HCl LZ 1.8 g LI 1 g D5Wb Milky precipitation. No amiodarone loss in  
24 hr at 24°C in light

1031 I

Amiodarone HCl LZ 1.8 g LI 1 g NSa Physically compatible. 13% amiodarone loss 
in 24 hr at 24°C in light

1031 I

Amiodarone HCl LZ 1.8 g LI 1 g NSb Physically compatible. No amiodarone loss in 
24 hr at 24°C in light

1031 C

Atracurium 
besylate

BW 500 mg 8.3 g D5W Particles form and atracurium unstable at  
5 and 30°C

1694 I
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Milrinone lactate WI 200 mg LI 16 g D5W Physically compatible with no loss of either 
drug in 4 hr at 23°C

1191 C

Ranitidine HCl GL 50 mg and 
2 g

3.2 g D5W Physically compatible. Ranitidine stable for 24 
hr at 25°C. Quinidine not tested

1515 C

Verapamil HCl KN 80 mg LI 800 mg D5W, NS Physically compatible for 48 hr 739 C

a Tested in PVC containers.

b Tested in polyolefin containers.

Y-Site Injection Compatibility (1:1 Mixture)

Quinidine gluconate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Diazepam ES 0.2 mg/mLa b LI 6 mg/mLa b Physically compatible for 3 hr 1316 C

Furosemide ES 4 mg/mLa b LI 6 mg/mLa b Immediate gross precipitation 1316 I

Heparin sodium ES 50 units/mLb LI 6 mg/mLb Physically compatible for 3 hr 1316 C

Heparin sodium ES 50 units/mLa LI 6 mg/mLa Immediate gross haze 1316 I

Milrinone lactate WI 350 mcg/mLa LI 16 mg/mLa Physically compatible with no loss of either drug in 
4 hr at 23°C

1191 C

Nesiritide SCI 50 mcg/mLa b 80 mg/mL Physically compatible for 4 hr 2625 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

Selected Revisions October 1, 2012. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Quinupristin–Dalfopristin
AHFS 8:12.28.32

Products
Quinupristin–dalfopristin is available as a lyophilized powder in 
single-dose vials containing a total of 500 mg of the two pristina-
mycin derivatives (quinupristin 150 mg and dalfopristin 350 mg).3229 
The 500-mg vial should be reconstituted with 5 mL of dextrose 5% 
or sterile water for injection and gently swirled (without shaking) to 
facilitate dissolution while limiting foam formation.3229 The recon-
stituted solution should be allowed to sit for a few minutes until 
all of the foam has dissipated and a clear 100-mg/mL solution has 
formed; this solution must be diluted for administration.3229 

The appropriate dose of quinupristin–dalfopristin should be 
added to an infusion bag containing 250 mL of dextrose 5%.3229 
For central line administration, 100 mL of dextrose 5% may be 
used for dilution.3229 

Diluted solutions of quinupristin–dalfopristin for infusion 
should be visually inspected for particulate matter prior to 
administration.3229 

Trade Name(s)
Synercid

Administration
Quinupristin–dalfopristin is administered by intravenous infu-
sion over 60 minutes following dilution of the reconstituted 
solution in dextrose 5%; other infusion rates are not recom-
mended.3229 An infusion pump or device may be used to control 
the rate of infusion.3229 

If moderate-to-severe venous irritation occurs during periph-
eral administration of the reconstituted solution diluted in 250 

mL of dextrose 5%, consideration should be given to increasing 
the infusion volume to 500 or 750 mL, changing the infusion 
site, or infusing through a peripherally inserted central catheter 
(PICC) or central venous catheter.3229 

If a common infusion line is used for the intermittent 
infusion of quinupristin–dalfopristin and other drugs, the 
manufacturer recommends flushing the line with dextrose 
5% prior to and following administration of quinupristin– 
dalfopristin.3229 The vein also should be flushed with dextrose 
5% following completion of peripheral administration of the 
drug in order to minimize venous irritation; the vein should 
not be flushed with sodium chloride or heparin after drug 
administration.3229 

Stability
Intact vials of quinupristin–dalfopristin should be stored under 
refrigeration.3229 Although refrigerated storage is required, one 
manufacturer has stated that the drug may be stored at room 
temperature for 7 days.2745 Because no antimicrobial preserva-
tive is present, the manufacturer recommends dilution of the 
reconstituted solution within 30 minutes.3229 Quinupristin–
dalfopristin diluted for infusion in dextrose 5% is stated to be 
stable for 5 hours at room temperature and 54 hours at 2 to 
8°C.3229 

Use of sodium chloride-containing solutions for dilution or 
flushing is not recommended because of incompatibility.3229 

Freezing Solutions
Diluted solutions of quinupristin–dalfopristin for infusion should 
not be frozen.3229 

DOI: 10.37573/9781585286850.335

Compatibility Information
Solution Compatibility

Quinupristin–dalfopristin

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% PF Stable for 5 hr at room temperature and 54 hr at 2 to 8°C 3229 C

Sodium chloride 0.45% PF Stated to be incompatible 3229 I

Sodium chloride 0.9% PF Stated to be incompatible 3229 I

Y-Site Injection Compatibility (1:1 Mixture)

Quinupristin–dalfopristin

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovird 5 mg/mL 2 mg/mLa c Reported to be incompatible 3230 I

Anidulafungin VIC 0.5 mg/mLa AVE 5 mg/mLa c Physically compatible for 4 hr at 23°C 2617 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Aminophylline 2.5 mg/mL 2 mg/mLa c Reported to be incompatible 3230 I

Amphotericin B 0.6 mg/mL 2 mg/mLa c Reported to be incompatible 3230 I

Aztreonam 20 mg/mLa PF 2 mg/mLa c Physically compatible 3229 C

Cangrelor tetrasodium TMC 1 mg/mLb 5 mg/mLb c Gross white turbid precipitate with fluffy particu-
lates forms immediately

3243 I

Caspofungin acetate ME 0.7 mg/mLb MON 5 mg/mLb c Physically compatible for 4 hr at room temperature 2758 C

Cefotaximed 20 mg/mL 2 mg/mLa c Reported to be incompatible 3230 I

Ceftazidime 20 mg/mL 2 mg/mLa c Reported to be incompatible 3230 I

Ciprofloxacin 1 mg/mLa PF 2 mg/mLa c Physically compatible 3229 C

Digoxin 0.25 mg/mL 2 mg/mLa c Reported to be incompatible 3230 I

Dobutamined 4 mg/mL 2 mg/mLa c Reported to be incompatible 3230 I

Dopamined 2.2 mg/mL 2 mg/mLa c Reported to be incompatible 3230 I

Erythromycin lactobionate 5 mg/mL 2 mg/mLa c Reported to be incompatible 3230 I

Fenoldopam mesylate AB 80 mcg/mLb AVE 5 mg/mLb c Physically compatible for 4 hr at 23°C 2467 C

Fluconazole 2 mg/mL PF 2 mg/mLa c Physically compatible 3229 C

Furosemide 3 mg/mL 2 mg/mLa c Reported to be incompatible 3230 I

Gentamicind 3 mg/mL 2 mg/mLa c Reported to be incompatible 3230 I

Haloperidol lactate 0.2 mg/mLa PF 2 mg/mLa c Physically compatible 3229 C

Hydrocortisone sodium 
succinate

1 mg/mL 2 mg/mLa c Reported to be incompatible 3230 I

Imipenem–cilastatind 5 mg/mL 2 mg/mLa c Reported to be incompatible 3230 I

Insulin, regular 100 units/mL 2 mg/mLa c Reported to be incompatible 3230 I

Meropenem 10 mg/mL 2 mg/mLa c Reported to be incompatible 3230 I

Metoclopramide HCl 5 mg/mLa PF 2 mg/mLa c Physically compatible 3229 C

Metronidazole 5 mg/mL 2 mg/mLa c Reported to be incompatible 3230 I

Piperacillin–tazobactamd 2 mg/mLa c Reported to be incompatible 3230 I

Potassium chloride 0.04 mEq/mLa PF 2 mg/mLa c Physically compatible 3229 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Quinupristin and dalfopristin components combined.

d Salt not specified.

Selected Revisions December 12, 2018. © Copyright, October 
2004. American Society of Health-System Pharmacists, Inc.
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Ranitidine Hydrochloride
AHFS 56:28.12

Products
Ranitidine hydrochloride is available in 2-mL single-dose vials,3497 
3512 6-mL multiple-dose vials,3497 3512 and 40-mL pharmacy bulk 
packages.3498 Each mL of solution contains ranitidine (as the 
hydrochloride) 25 mg, phenol 5 mg, dibasic sodium phosphate 
2.4 mg, and monobasic potassium phosphate 0.96 mg.3497 3498 3512 

Equivalency
Ranitidine hydrochloride 28 mg is approximately equivalent to 
25 mg of ranitidine.3497 3498 

pH
The pH of the injection solution ranges from 6.7 to 7.3.3497 3498 

Osmolality
The osmolality of ranitidine hydrochloride 10 mg/mL was deter-
mined to be 59 mOsm/kg.1233 

The osmolality of ranitidine hydrochloride (Glaxo) 1 mg/mL 
was 260 mOsm/kg in dextrose 5% and 302 mOsm/kg in sodium 
chloride 0.9%.1375 At 2 mg/mL, the osmolality was 257 mOsm/kg 
in dextrose 5% and 294 mOsm/kg in sodium chloride 0.9%.1375 

Trade Name(s)
Zantac

Administration
Ranitidine hydrochloride is administered intravenously after 
dilution.3497 3497 3512 For intravenous injection, 50 mg should be 
diluted to a total volume of at least 20 mL (i.e., to a concen-
tration no greater than 2.5 mg/mL) with a compatible infusion 
solution and administered over at least 5 minutes.3497 3498 3512 
For intermittent intravenous infusion, 50 mg should be diluted 
to a total volume of at least 100 mL (i.e., to a concentration 
no greater than 0.5 mg/mL) with a compatible infusion solution 
and infused over at least 15 to 20 minutes.3497 3498 3512 For contin-
uous intravenous infusion, ranitidine hydrochloride also should 
be diluted in a compatible infusion solution (e.g., 150 mg in 250 
mL); for some indications where administration by continuous 
infusion is recommended, the manufacturers recommend dilu-
tion to a concentration no greater than 2.5 mg/mL.3497 3498 3512 

Ranitidine hydrochloride also is administered intramuscu-
larly.3497 3498 3512 Dilution of the drug is not required for intramus-
cular administration.3497 3498 3512 

Stability
Ranitidine hydrochloride injection should be stored between 4 
and 25°C3497 3498 or 20 and 25°C3512 with excursions permitted 
to 30°C.3497 Vials should be protected from light and excessive 
heat.3497 3498 3512 Brief exposure to temperatures up to 40°C will 
not adversely affect the stability of the injection.3497 3512 However, 

ranitidine hydrochloride injection has been reported to form an 
unacceptable brown discoloration if stored at 40°C or higher 
for several months.2505 The product is a clear, colorless to yellow 
solution.3497 3498 3512 Manufacturers note that the yellow color of 
the undiluted drug may intensify over time without adversely 
affecting the potency of the product.3497 3498 3512 

Ranitidine hydrochloride (Glaxo) diluted to a concentra-
tion of 2.5 mg/mL with preserved sterile water for injection and 
repackaged in 30-mL glass vials was stored at 4°C for 91 days.1965 
Approximately 5% loss occurred after 91 days of storage under 
refrigeration.1965 

Ranitidine hydrochloride (GlaxoSmithKline) 25 mg/mL was 
repackaged as 2.2 mL in glass vials and stored for 6 months at 
5°C protected from light and 25°C both protected from and 
exposed to light.3495 While solutions were colorless to slightly 
yellow initially, some samples turned more yellow over time, 
and this change was especially apparent in samples exposed to 
light.3495 Color changes were not associated with a decrease in 
ranitidine concentration, and little loss of the drug occurred in 6 
months at any of the storage conditions tested.3495 

Freezing Solutions
Manufacturers state that the drug should be protected from 
freezing.3497 3498 3512 

Ranitidine hydrochloride (Glaxo) 0.5, 1, and 2 mg/mL in 
dextrose 5% and sodium chloride 0.9% in polyvinyl chloride 
(PVC) bags showed no change in appearance or concentration 
when frozen for 30 days at −30°C.1143 An additional 14 days of 
refrigerated storage at 4°C for these previously frozen solutions 
also resulted in no loss.1143 At a concentration of 2 mg/mL in 
dextrose 5% and sodium chloride 0.9% in PVC containers, no 
change in appearance or drug loss occurred after 100 days of 
storage at −30°C.1143 

The stability of ranitidine hydrochloride (Glaxo) 0.5, 1, and 
2 mg/mL in several infusion fluids frozen at −20°C for 60 days 
followed by 7 days at 23°C or 14 days at 4°C was studied. In 
dextrose 5% in sodium chloride 0.45%, dextrose 5%, dextrose 
10%, and sodium chloride 0.9%, ranitidine was physically 
compatible and chemically stable, retaining more than 90% 
of the initial concentration under these storage conditions. 
However, in dextrose 5% in Ringer’s injection, lactated, the 
thawed solutions were slightly yellow with ranitidine hydro-
chloride losses of 25, 16, and 9% at 0.5, 1, and 2 mg/mL, respec-
tively.1516 

Ranitidine hydrochloride (Glaxo) 1.5 mg/mL in dextrose 5% 
or in sodium chloride 0.9% was packaged in PVC infusion pump 
reservoirs. The reservoirs were stored at −20°C for 30 days. 
The frozen solutions were then thawed by storing at 3°C for 24 
hours followed by 24 hours at 30°C to simulate use conditions. 
No loss was found.1865 
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Syringes
Ranitidine hydrochloride (Glaxo) was diluted to a concen-
tration of 2.5 mg/mL with preserved sterile water for injec-
tion and repackaged in 10-mL polypropylene syringes (Becton 
Dickinson).1965 Approximately 6% loss occurred after 91 days 
of storage at 4°C.1965 Freshly prepared syringes and syringes 
initially stored at 4°C for 91 days also were stored at 22°C for 72 
hours.1965 No loss was found in the freshly prepared syringes, and 
about 2% additional loss was found in syringes initially stored 
under refrigeration for 91 days.1965 

Ranitidine hydrochloride (GlaxoSmithKline) 5 mg/mL in 
sodium chloride 0.9% repackaged as 5 mL in polypropylene 
syringes (Becton Dickinson) exhibited less than 10% loss after 
storage for 91 days at 5°C protected from light and at 25°C both 
protected from light and exposed to light.3495 While solutions 
were colorless to slightly yellow initially, some samples turned 
more yellow over time, and this change was especially apparent 
in certain samples (e.g., those exposed to light, undiluted 

25-mg/mL samples).3495 Such color changes were not associated 
with a decrease in ranitidine concentration.3495 

Filtration
Filtration of ranitidine hydrochloride (Glaxo) 0.25, 0.5, and 2.5 
mg/mL in sodium chloride 0.9% through 0.2-μm polysulfone 
filters (IVS Set-P Supor Filter, Codan) at a rate of 4 mL/hr for 
5 hours did not result in any loss of drug due to sorption to the 
filter.2229 

Central Venous Catheter
Ranitidine hydrochloride (Glaxo Wellcome) 0.2 mg/mL in 
dextrose 5% was found to be compatible with the ARROW-
g+ard Blue Plus (Arrow International) chlorhexidine-bearing 
triple-lumen central catheter. Essentially complete delivery of 
the drug was found with little or no drug loss occurring. Further-
more, chlorhexidine delivered from the catheter remained at 
trace amounts with no substantial increase due to the delivery 
of the drug through the catheter.2335 

Compatibility Information
Solution Compatibility

Ranitidine HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s 
injection, lactated

TRa GL 50 mg 15% loss in 2 days at room temperature in light 1362 I

Dextrose 5% in Ringer’s 
injection, lactated

TRa GL 500 mg, 1 g, 2 g Physically compatible. Up to 5% loss in 7 days at 23°C and 
8% loss in 30 days at 4°C

1516 C

Dextrose 5% in sodium 
chloride 0.45%

TRa GL 50 mg 10% loss in 7 days at room temperature in light 1362 C

Dextrose 5% in sodium 
chloride 0.45%

TRa GL 500 mg, 1 g, 2 g Physically compatible. Up to 5% loss in 7 days at 23°C and 
8% loss in 30 days at 4°C

1516 C

Dextrose 5% TEL Stable for 48 hr at room temperature 3497, 3498 C

Dextrose 5% TRa GL 1 g Little or no loss in 10 days at 4°C 1143 C

Dextrose 5% TRa 1 g Physically compatible. 8% loss in 18 days at 25°C and 3% 
loss in 66 days at 5°C

1342 C

Dextrose 5% TRa GL 1 g Physically compatible. No loss in 92 days at 4°C 1350 C

Dextrose 5% TRa GL 50 mg and 2 g Physically compatible. 6% or less loss in 48 hr at room 
temperature in light

1361 C

Dextrose 5% TRa GL 500 mg, 1 g, 2 g 5% or less loss in 28 days at room temperature in light 1362 C

Dextrose 5% TRa GL 50 mg 10% loss in 7 days at room temperature in light 1362 C

Dextrose 5% TRa GL 500 mg, 1 g, 2 g Physically compatible. Up to 5% loss in 7 days at 23°C and 
6% loss in 30 days at 4°C

1516 C

Dextrose 5% MG GL 441 mg Visually compatible. No loss after 30 days at −20°C then 10 
days at 4°C

1539 C

Dextrose 5% TRa GL 50 mg and 2 g Visually compatible. 6% or less loss in 48 hr at room 
temperature

1802 C

Dextrose 5% ABa GL 1.5 g Little loss in 24 hr at 30°C and for 7 days at 3°C then 24 hr 
at 30°C

1865 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BAa GW 250 mg Visually compatible. 5% or less loss in 24 hr at 4 and 22°C 2289 C

Dextrose 5% BRNb GW 250 mg Visually compatible. 5% or less loss in 24 hr at 4 and 22°C 2289 C

Dextrose 10% TEL Stable for 48 hr at room temperature 3497, 3498 C

Dextrose 10% TRa GL 50 mg 7% loss in 2 days at room temperature in light 1362 C

Dextrose 10% TRa GL 500 mg, 1 g, 2 g Physically compatible. Up to 4% loss in 7 days at 23°C and 
8% loss in 30 days at 4°C

1516 C

Ringer’s injection, lactated TEL Stable for 48 hr at room temperature 3497, 3498 C

Sodium chloride 0.9% TEL Stable for 48 hr at room temperature 3497, 3498 C

Sodium chloride 0.9% TR GL 50 and 100 mg No loss in 48 hr at 24°C in light 1010 C

Sodium chloride 0.9% TRa GL 1 g Little loss in 10 days at 4°C 1143 C

Sodium chloride 0.9% TRa 1 g Physically compatible with no loss in 18 days at 25°C and in 
66 days at 5°C

1342 C

Sodium chloride 0.9% TRa GL 1 g Physically compatible. No loss in 92 days at 4°C 1350 C

Sodium chloride 0.9% TR GL 50 mg Physically compatible. No loss in 48 hr at 25°C 1360 C

Sodium chloride 0.9% TR GL 100 mg Physically compatible. No loss in 48 hr at 25°C and refriger-
ated for 24 hr then 24 hr at 25°C

1360 C

Sodium chloride 0.9% TRa GL 50 mg and 2 g Physically compatible. No loss in 48 hr at room tempera-
ture in light

1361 C

Sodium chloride 0.9% TRa GL 50 mg to 2 g 3% or less loss in 28 days at room temperature in light 1362 C

Sodium chloride 0.9% TRa GL 500 mg, 1 g, 2 g Physically compatible. No loss in 7 days at 23°C and 3% loss 
in 30 days at 4°C

1516 C

Sodium chloride 0.9% TRa GL 50 mg and 2 g Visually compatible. Little loss in 48 hr at room tempera-
ture

1802 C

Sodium chloride 0.9% ABa GL 1.5 g Little loss in 24 hr at 30°C and for 7 days at 3°C then 24 hr 
at 30°C

1865 C

Sodium chloride 0.9% BAa GL 0.6 and 1 g Visually compatible. Little loss in 24 hr at ambient tempera-
ture

2079 C

Sodium chloride 0.9% BAa GW 250 mg Visually compatible. 5% or less loss in 24 hr at 4 and 22°C 2289 C

Sodium chloride 0.9% BRNb GW 250 mg Visually compatible. 5% or less loss in 24 hr at 4 and 22°C 2289 C

TNA #92d c GL 50 and 100 mg 7 to 10% ranitidine loss in 12 hr and 20 to 28% loss in 24 hr 
at 23°C in light

1183 I

TNA #118d GL 50 and 100 mg Physically compatible. 6 to 10% ranitidine loss in 36 hr 
under refrigeration and at 25°C

1360 C

TNA #197 to #200d GL 75 mg Physically compatible with 7% or less ranitidine loss in 24 
hr at 22°C in light. About 15% loss in 48 hr

1921 C

TNA #245d 200 mg No ranitidine loss and no lipid change in 24 hr at room 
temperature

486 C

TNA #246d GL 72 mg Less than 7% ranitidine loss and no change in emulsion 
integrity in 14 days at 4°C

501 C

TPN #58d GL 83, 167, 250 mg 10% ranitidine loss in 48 hr at 23°C 997 C

TPN #59, #60d a GL 50 and 100 mg No color change and 7 to 9% ranitidine loss in 24 hr at 
24°C in light. Amino acids unaffected. Darkened color and 
10 to 12% ranitidine loss in 48 hr

1010 C

Solution Compatibility (Cont.)



aSHP inJectaBle dRUG inFoRMation Ranitidine HydRocHloRide 1371

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

TPN #117d GL 50 and 100 mg Physically compatible and 5% ranitidine loss in 48 hr refrig-
erated and at 25°C

1360 C

TPN #196d GL 75 mg Physically compatible with 7% or less ranitidine loss in 24 
hr at 22°C in light. About 12% loss in 48 hr

1921 C

TPN #247d GL 72 mg 2% ranitidine loss in 14 days at 4°C 501 C

a Tested in PVC containers.

b Tested in polyethylene and glass containers.

c Tested in ethylene vinyl acetate containers.

d Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

Additive Compatibility

Ranitidine HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Acetazolamide sodium 5 g GL 50 mg and 
2 g

D5W Physically compatible. Ranitidine stable for 24 hr 
at 25°C. Acetazolamide not tested

1515 C

Amikacin sulfate BR 1 g GL 100 mg D5W Physically compatible for 24 hr at ambient 
temperature in light

1151 C

Amikacin sulfate 2.5 g GL 50 mg and 
2 g

D5W Physically compatible. Ranitidine stable for 24 hr 
at 25°C. Amikacin not tested

1515 C

Aminophylline ES 500 mg and 2 g GL 50 mg and 
2 g

D5W, NSa Physically compatible. 4% or less ranitidine loss in 
24 hr at room temperature in light. Aminophyl-
line not tested

1361 C

Aminophylline ES 0.5 and 2 g GL 50 mg and 
2 g

D5W, NSa Visually compatible. Little loss of either drug in 48 
hr at room temperature

1802 C

Amphotericin B SQ 200 mg GL 100 mg D5W Color change and particle formation 1151 I

Ampicillin sodium 2 g GL 100 mg D5W Physically compatible for 24 hr at ambient 
temperature under fluorescent light. Ampicillin 
instability is determining factor

1151 ?

Ampicillin sodium 1 g GL 50 mg and 
2 g

NS Physically compatible. Ranitidine stable for 24 hr 
at 25°C. Ampicillin not tested

1515 C

Atracurium besylate BW 500 mg 500 mg D5W Atracurium unstable due to high pH 1694 I

Cefazolin sodium 2 g GL 100 mg D5W Color change within 24 hr 1151 ?

Cefazolin sodium 1 g GL 50 mg and 
2 g

D5W Ranitidine stable for only 6 hr at 25°C. Cefazolin 
not tested

1515 I

Cefoxitin sodium 10 g GL 50 mg and 
2 g

D5W Ranitidine stable for only 4 hr at 25°C. Cefoxitin 
not tested

1515 I

Ceftazidime GL 10 g GL 500 mg D2.5½S 8% ranitidine loss in 4 hr and 37% loss in 24 hr at 
22°C

1632 I

Cefuroxime sodium GL 1.5 g GL 100 mg D5W Color change in 24 hr at ambient temperature in 
light

1151 ?

Cefuroxime sodium 6 g GL 50 mg and 
2 g

D5W Ranitidine stable for only 6 hr at 25°C. Cefuroxime 
not tested

1515 I

Chloramphenicol 
sodium succinate

2 g GL 100 mg D5W Physically compatible for 24 hr at ambient 
temperature

1151 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Chlorothiazide sodium 5 g GL 50 mg and 
2 g

D5W Physically compatible. Ranitidine stable for 24 hr 
at 25°C. Chlorothiazide not tested

1515 C

Ciprofloxacin BAY 2 g GL 500 mg and 
1 g

NS Visually compatible. Little ciprofloxacin loss in  
24 hr at 25°C. Ranitidine not tested

1934 C

Clindamycin phosphate UP 1.2 g GL 100 mg D5W Color change and gas formation 1151 I

Clindamycin phosphate 1.2 g GL 50 mg and 
2 g

D5W, NS Physically compatible. Ranitidine stable for 24 hr 
at 25°C. Clindamycin not tested

1515 C

Colistimethate sodium 1.5 g GL 50 mg and 
2 g

D5W Physically compatible. Ranitidine stable for 24 hr 
at 25°C. Colistimethate not tested

1515 C

Dexamethasone sodium 
phosphate

40 mg GL 50 mg and 
2 g

D5W Physically compatible. Ranitidine stable for 24 hr 
at 25°C. Dexamethasone not tested

1515 C

Digoxin 2.5 mg GL 50 mg and 
2 g

D5W Physically compatible. Ranitidine stable for 24 hr 
at 25°C. Digoxin not tested

1515 C

Dobutamine HCl LI 250 mg and 1 g GL 2 g D5W, NSa Physically compatible. No ranitidine loss in 48 hr 
at room temperature in light. Dobutamine not 
tested

1361 C

Dobutamine HCl LI 250 mg and 1 g GL 50 mg D5Wa Physically compatible. 7% ranitidine loss in 48 hr 
at room temperature in light. Dobutamine not 
tested

1361 C

Dobutamine HCl LI 250 mg and 1 g GL 50 mg NSa Physically compatible. No ranitidine loss in 48 hr 
at room temperature in light. Dobutamine not 
tested

1361 C

Dobutamine HCl LI 0.25 and 1 g GL 50 mg and 
2 g

D5W, NSa Visually compatible. Little loss of either drug in  
48 hr at room temperature

1802 C

Dopamine HCl ES 400 mg and 
3.2 g

GL 50 mg and 
2 g

D5W, NSa Physically compatible. 6% ranitidine loss in  
48 hr at room temperature in light. Dopamine not 
tested

1361 C

Dopamine HCl ES 0.4 and 3.2 g GL 50 mg and 
2 g

D5W, NSa Visually compatible. No dopamine and 7% raniti-
dine loss in 48 hr at room temperature

1802 C

Doxycycline hyclate PF 200 mg GL 100 mg D5W Physically compatible for 24 hr at ambient 
temperature in light

1151 C

Epinephrine HCl 50 mg GL 50 mg and 
2 g

D5W Physically compatible. Ranitidine stable for 24 hr 
at 25°C. Epinephrine not tested

1515 C

Erythromycin lactobi-
onate

5 g GL 50 mg and 
2 g

NS Physically compatible. Ranitidine stable for 24 hr 
at 25°C. Erythromycin not tested

1515 C

Ethacrynate sodium 500 mg GL 50 mg and 
2 g

D5W Ranitidine stable for only 6 hr at 25°C. Ethacrynate 
not tested

1515 I

Fat emulsion, intrave-
nous

KV 10% GL 50 and 100 
mg

Physically compatible. 4% or less ranitidine loss in 
48 hr at 25°C in light or dark

1360 C

Floxacillin sodium BE 20 g GL 500 mg NS Physically compatible for 72 hr at 15 and 30°C 1479 C

Fluconazole with  
ondansetron HCl

RR  
GL

2 g  
100 mg

GL 500 mg a Visually compatible with no loss of any drug in  
4 hr

1730 C

Flumazenil RC 20 mg GL 300 mg D5Wa Visually compatible. 3% flumazenil loss in 24 hr at 
23°C in light. Ranitidine not tested

1710 C

Furosemide HO 1 g GL 500 mg NS Physically compatible for 72 hr at 15 and 30°C 1479 C

Furosemide 400 mg GL 50 mg and 
2 g

D5W Physically compatible. Ranitidine stable for 24 hr 
at 25°C. Furosemide not tested

1515 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Gentamicin sulfate 160 mg GL 100 mg D5W Physically compatible for 24 hr at ambient 
temperature in light

1151 C

Gentamicin sulfate 80 mg GL 50 mg and 
2 g

D5W, NS Physically compatible. Ranitidine stable for 24 hr 
at 25°C. Gentamicin not tested

1515 C

Heparin sodium ES 10,000 and 
40,000 units

GL 2 g D5W, NSa Physically compatible. 2% ranitidine loss in 48 hr 
at room temperature in light. Heparin not tested

1361 C

Heparin sodium ES 10,000 and 
40,000 units

GL 50 mg NSa Physically compatible. No ranitidine loss in 48 hr at 
room temperature in light. Heparin not tested

1361 C

Heparin sodium ES 10,000 and 
40,000 units

GL 50 mg D5Wa Physically compatible. 7% ranitidine loss in 24 hr  
and 12% loss in 48 hr at room temperature in 
light. Heparin not tested

1361 C

Insulin, regular LI 1000 units GL 600 mg NSa Visually compatible. Little ranitidine loss in 24 hr 
at ambient temperature but insulin losses of 9% in 
4 hr and 14% in 24 hr, presumably due to sorption

2079 I

Isoproterenol HCl 20 mg GL 50 mg and 
2 g

D5W Physically compatible. Ranitidine stable for 24 hr 
at 25°C. Isoproterenol not tested

1515 C

Lidocaine HCl AST 1 and 8 g GL 50 mg and 
2 g

D5W, NSa Physically compatible. 3% ranitidine loss in 24 hr 
at room temperature in light. Lidocaine not tested

1361 C

Lidocaine HCl 2.5 g GL 50 mg and 
2 g

D5W Physically compatible. Ranitidine stable for 24 hr 
at 25°C. Lidocaine not tested

1515 C

Lidocaine HCl AST 1 and 8 g GL 50 mg and 
2 g

D5W, NSa Visually compatible. Little loss of either drug in  
48 hr at room temperature

1802 C

Lincomycin HCl 2.4 g GL 50 mg and 
2 g

D5W Physically compatible. Ranitidine stable for 24 hr 
at 25°C. Lincomycin not tested

1515 C

Meropenem ZEN 1 and 20 g GL 100 mg NS Visually compatible for 4 hr at room temperature 1994 C

Methylprednisolone 
sodium succinate

UP 40 mg GL 50 mg D5Wa Visually compatible with 7% ranitidine loss and  
no methylprednisolone loss in 48 hr at room 
temperature

1802 C

Methylprednisolone 
sodium succinate

UP 2 g GL 50 mg D5Wa Visually compatible with 6% ranitidine loss and 
10% methylprednisolone loss in 48 hr at room 
temperature

1802 C

Methylprednisolone 
sodium succinate

UP 40 mg and 2 g GL 2 g D5Wa Visually compatible with no loss of either drug in 
48 hr at room temperature

1802 C

Methylprednisolone 
sodium succinate

UP 40 mg and 2 g GL 50 mg and 
2 g

NSa Visually compatible with no ranitidine loss and 
about 10% methylprednisolone loss in 48 hr at 
room temperature

1802 C

Metoclopramide HCl SZ 185 mg GSK 926 mg NS Visually compatible for up to 72 hr at room 
temperature (about 25°C)

3496 C

Midazolam HCl RC 50 and 250 mg GL 400 mg NS Visually compatible for 4 hr 355 C

Norepinephrine  
bitartrate

WI 4 and 8 mg GL 50 mg D5W, NSa Physically compatible. 2 to 6% ranitidine loss in  
48 hr at room temperature in light. Norepineph-
rine not tested

1361 C

Norepinephrine  
bitartrate

4 mg GL 50 mg D5W Physically compatible. Ranitidine stable for 24 hr 
at 25°C. Norepinephrine not tested

1515 C

Norepinephrine  
bitartrate

RC 4 and 8 mg GL 50 mg D5Wa Visually compatible. 5 to 7% ranitidine loss 
and little norepinephrine loss in 48 hr at room 
temperature

1802 C

Norepinephrine  
bitartrate

RC 4 mg GL 2 g D5Wa Visually compatible. 7% norepinephrine loss in 
4 hr and 13% in 12 hr at room temperature. No 
ranitidine loss in 48 hr

1802 I

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Norepinephrine bitar-
trate

RC 8 mg GL 2 g D5Wa Visually compatible. 6% norepinephrine loss in 
12 hr and 11% in 24 hr at room temperature. No 
ranitidine loss in 48 hr

1802 I

Ondansetron HCl with 
fluconazole

GL  
RR

100 mg  
2 g

GL 500 mg a Visually compatible with no loss of any drug in 4 
hr

1730 C

Penicillin G potassium 24 million units GL 50 mg and 
2 g

D5W, NS Physically compatible. Ranitidine stable for 24 hr 
at 25°C. Penicillin not tested

1515 C

Penicillin G sodium 2.4 million units GL 100 mg D5W Physically compatible for 24 hr at ambient 
temperature in light

1151 C

Phytonadione 100 mg GL 50 mg and 
2 g

D5W Ranitidine stable for only 6 hr at 25°C. Phytonad-
ione not tested

1515 I

Polymyxin B sulfate 1 million units GL 50 mg and 
2 g

D5W Physically compatible. Ranitidine stable for 24 hr 
at 25°C. Polymyxin B not tested

1515 C

Potassium chloride LY 10 and 60 mEq GL 2 g D5W, NSa Physically compatible. 2% ranitidine loss in 48 hr 
at room temperature in light

1361 C

Potassium chloride LY 10 and 60 mEq GL 50 mg NSa Physically compatible. No ranitidine loss in 48 hr at 
room temperature in light

1361 C

Potassium chloride LY 10 and 60 mEq GL 50 mg D5Wa Physically compatible. 7% ranitidine loss in 48 hr 
at room temperature in light

1361 C

Potassium chloride 80 mEq GL 50 mg and 
2 g

D5S, D5W, 
NS

Physically compatible. Ranitidine stable for 24 hr 
at 25°C

1515 C

Protamine sulfate 500 mg GL 50 mg and 
2 g

D5W Physically compatible. Ranitidine stable for 24 hr 
at 25°C. Protamine not tested

1515 C

Quinidine gluconate 3.2 g GL 50 mg and 
2 g

D5W Physically compatible. Ranitidine stable for 24 hr 
at 25°C. Quinidine not tested

1515 C

Sodium bicarbonate 5% Stable for 48 hr at room temperature 3497, 
3498 

C

Sodium nitroprusside RC 50 and 400 mg GL 2 g D5W, NSa Physically compatible. No ranitidine loss in 48 hr 
at room temperature light protected. Nitroprus-
side not tested

1361 C

Sodium nitroprusside RC 50 and 400 mg GL 50 mg NSa Physically compatible. No ranitidine loss in 48 hr 
at room temperature light protected. Nitroprus-
side not tested

1361 C

Sodium nitroprusside RC 50 and 400 mg GL 50 mg D5Wa Physically compatible with 7% or less ranitidine 
loss in 48 hr protected from light. Nitroprusside 
not tested

1361 C

Sodium nitroprusside 50 mg and 1 g GL 50 mg and 
2 g

D5W, NS Physically compatible. Both drugs stable for 48 hr 
at room temperature protected from light

1515 C

Sodium nitroprusside 100 mg GL 50 mg and 
2 g

D5W Physically compatible. Ranitidine stable for 24 hr 
at 25°C. Sodium nitroprusside not tested

1515 C

Sodium nitroprusside RC 50 and 400 mg GL 50 mg and 
2 g

D5Wa Visually compatible. 7% ranitidine and 8% nitro-
prusside loss in 48 hr at room temperature 
protected from light

1802 C

Sodium nitroprusside RC 50 and 400 mg GL 50 mg and 
2 g

NSa Visually compatible. No loss of either drug in 48 hr 
at room temperature protected from light

1802 C

Tobramycin sulfate DI 200 mg GL 100 mg D5W Physically compatible for 24 hr at ambient 
temperature in light

1151 C

Tramadol HCl GRU 400 mg AB 0.5 g NS Visually compatible with little or no tramadol loss 
in 24 hr at room temperature

2652 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Vancomycin HCl DI 1 g GL 100 mg D5W Physically compatible for 24 hr at ambient 
temperature in light

1151 C

Vancomycin HCl 5 g GL 50 mg and 
2 g

D5W Physically compatible. Ranitidine stable for 24 hr 
at 25°C. Vancomycin not tested

1515 C

Zidovudine GSK 2 g GSK 500 mg NS Physically compatible with no loss of either drug 
in 24 hr at 4 and 23°C

2523 C

Zidovudine GSK 2 g GSK 500 mg D5W Physically compatible. Up to 8% ranitidine loss at 
23°C and 2% at 4°C in 24 hr. Zidovudine losses of 5 
to 6% in 24 hr at 4 and 23°C

2523 C

a Tested in PVC containers.

Drugs in Syringe Compatibility

Ranitidine HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Atropine sulfate GL 0.4 mg/1 mL GL 50 mg/2 mL Physically compatible for 1 hr at 25°C 978 C

Chlorpromazine HCl RP 25 mg/1 mL GL 50 mg/2 mL Physically compatible for 1 hr at 25°C 978 C

Chlorpromazine HCl RP 25 mg GL 50 mg/5 mL Gas formation 1151 I

Cyclizine lactate CA 50 mg/1 mL GL 50 mg/2 mL Physically compatible for 1 hr at 25°C 978 C

Dexamethasone sodium 
phosphate

ME 4 mg GL 50 mg/5 mL Physically compatible for 4 hr at ambient temperature 
under fluorescent light

1151 C

Diazepam RC 10 mg/2 mL GL 50 mg/2 mL Immediate white haze that disappears following vortex 
mixing

978 ?

Diazepam 10 mg GL 50 mg/5 mL Physically compatible for 4 hr at ambient temperature 
under fluorescent light

1151 C

Dimenhydrinate HR 50 mg/1 mL GL 50 mg/2 mL Physically compatible for 1 hr at 25°C 978 C

Diphenhydramine HCl PD 50 mg/1 mL GL 50 mg/2 mL Physically compatible for 1 hr at 25°C 978 C

Dobutamine HCl LI 25 mg GL 50 mg/5 mL Physically compatible for 4 hr at ambient temperature 
under fluorescent light

1151 C

Dopamine HCl 40 mg GL 50 mg/5 mL Physically compatible for 4 hr at ambient temperature 
under fluorescent light

1151 C

Fentanyl citrate JN 0.1 mg/2 mL GL 50 mg/2 mL Physically compatible for 1 hr at 25°C 978 C

Glycopyrrolate RB 0.2 mg/1 mL GL 50 mg/2 mL Physically compatible for 1 hr at 25°C 978 C

Heparin sodium 2500 units/1 mL GL 50 mg/5 mL Visually compatible for at least 5 min 1053 C

Hydromorphone HCl PE 2 mg/1 mL GL 50 mg/2 mL Physically compatible for 1 hr at 25°C 978 C

Hydroxyzine HCl PF 50 mg/1 mL GL 50 mg/2 mL Immediate white haze that disappears following vortex 
mixing

978 I

Lorazepam WY 4 mg/1 mL GL 50 mg/2 mL Poor mixing and layering, which disappears following 
vortex mixing

978 ?

Meperidine HCl WI 100 mg/1 mL GL 50 mg/2 mL Physically compatible for 1 hr at 25°C 978 C

Methotrimeprazine HCl RP 25 mg/1 mL GL 50 mg/2 mL Immediate white turbidity 978 I

Metoclopramide HCl RB 10 mg/1 mL GL 50 mg/2 mL Physically compatible for 1 hr at 25°C 978 C

Midazolam HCl RC 5 mg/1 mL GL 50 mg/2 mL White precipitate forms immediately 1145 I

Additive Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Morphine sulfate AH 10 mg/1 mL GL 50 mg/2 mL Physically compatible for 1 hr at 25°C 978 C

Nalbuphine HCl EN 10 mg/1 mL GL 50 mg/2 mL Physically compatible for 1 hr at 25°C 978 C

Pantoprazole sodium a 4 mg/1 mL 25 mg/1 mL Possible precipitate within 4 hr 2574 I

Pentazocine lactate WI 60 mg/2 mL GL 50 mg/2 mL Physically compatible for 1 hr at 25°C 978 C

Pentobarbital sodium AB 100 mg GL 50 mg/5 mL Precipitates immediately 1151 I

Phenobarbital sodium AB 120 mg/1 mL GL 50 mg/2 mL Immediate white haze 978 I

Prochlorperazine 
edisylate

RP 10 mg/2 mL GL 50 mg/2 mL Physically compatible for 1 hr at 25°C 978 C

Promethazine HCl RP 25 mg/1 mL GL 50 mg/2 mL Physically compatible for 1 hr at 25°C 978 C

Promethazine HCl RP 25 mg GL 50 mg/5 mL Physically compatible for 4 hr 1151 C

Scopolamine HBr AB 0.4 mg/1 mL GL 50 mg/2 mL Physically compatible for 1 hr at 25°C 978 C

Scopolamine HBr 0.5 mg GL 50 mg/5 mL Physically compatible for 4 hr at ambient temperature 
under fluorescent light

1151 C

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Ranitidine HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL BED 1 mg/mLc Physically compatible for 4 hr at 23°C 2901, 2902 C

Acyclovir sodium BW 5 mg/mLa GL 1 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Aldesleukin CHI 33,800 I.U./mLa AB 1 mg/mLc Visually compatible with little or no loss of aldes-
leukin activity

1857 C

Allopurinol sodium BW 3 mg/mLb GL 2 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa GL 2 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Aminophylline LY 4 mg/mLa GL 0.5 mg/mL Physically compatible for 24 hr 1323 C

Amsacrine NCI 1 mg/mLa GL 2 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

Anidulafungin VIC 0.5 mg/mLa GSK 2 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Atracurium besylate BW 0.5 mg/mLa GL 0.5 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Aztreonam SQ 16.7 mg/mLb GL 1 mg/mLb No loss of either drug in 4 hr at 22°C 1632 C

Aztreonam SQ 40 mg/mLa GL 2 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa GW 2 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetrasodium TMC 1 mg/mLb 2b and 5b 
mg/mL

Physically compatible for 4 hr 3243 C

Cefazolin sodium FUJ 20 mg/mLb GL 1 mg/mLb Visually compatible with little loss of either drug in 
4 hr at 25°C

2259 C

Cefazolin sodium FUJ 20 mg/mLb GL 1 mg/mLb Visually compatible with no cefazolin loss and 3% 
ranitidine loss in 4 hr

2362 C

Cefoxitin sodium BAN 20 mg/mLb GL 1 mg/mLb Visually compatible. No cefoxitin loss. Under 8% 
ranitidine loss in 4 hr at 25°C

2259 C

Cefoxitin sodium BAN 20 mg/mLb GL 1 mg/mLb Visually compatible with no cefoxitin loss and 7% 
ranitidine loss in 4 hr

2362 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ceftaroline fosamil FOR 2.22 mg/mLa b d BED 2 mg/mLa b d Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime GL 20 mg/mLa GL 1 mg/mLb 8% ranitidine loss and no ceftazidime loss in 4 hr 
at 22°C

1632 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLe k ZY 2.5 mg/mLe Physically compatible for 2 hr 3262 C

Ciprofloxacin MI 2 mg/mLe GL 0.5 mg/mLe Visually compatible for 24 hr at 24°C 1655 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa GL 2 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cladribine ORT 0.015b and 0.5f 
mg/mL

GL 2 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Clarithromycin AB 4 mg/mLa GW 5 mg/mLa Visually compatible for 72 hr at both 30 and 17°C 2174 C

Cloxacillin sodium SMX 100 mg/mL GSK 25 mg/mL Physically compatible for up to 4 hr at room 
temperature

3245 C

Dexmedetomidine HCl AB 4 mcg/mLb GW 2 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 1b and 5 mg/mL GL 25 mg/mL Visually compatible 1807 C

Diltiazem HCl MMD 5 mg/mL GL 0.5c and 1b 
mg/mL

Visually compatible 1807 C

Diltiazem HCl MMD 1 mg/mLa GL 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Dobutamine HCl LI 1 mg/mLa GL 0.5 mg/mLn Physically compatible for 24 hr 1323 C

Dobutamine HCl LI 4 mg/mLa GL 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Docetaxel RPR 0.9 mg/mLa GL 2 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Dopamine HCl ES 1.6 mg/mLa GL 0.5 mg/mLn Physically compatible for 24 hr 1323 C

Dopamine HCl AB 3.2 mg/mLa GL 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Doripenem JJ 5 mg/mLa b BED 2 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxapram HCl RB 2 mg/mLa GSK 5 mg/mLa Visually compatible for 4 hr at 23°C 2470 C

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa GL 2 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Enalaprilat MSD 0.05 mg/mLb GL 0.5 mg/mLa Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Epinephrine HCl AB 0.02 mg/mLa GL 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Esmolol HCl DCC 10 mg/mLa GL 0.5 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Etoposide phosphate BR 5 mg/mLa GL 2 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Fenoldopam mesylate AB 80 mcg/mLb GW 2 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate ES 0.05 mg/mL GL 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Filgrastim AMG 30 mcg/mLa GL 2 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fluconazole RR 2 mg/mLb GL 0.5 and 2 
mg/mLa 

Visually compatible. No loss of either drug in 4 hr 1730 C

Fludarabine phosphate BX 1 mg/mLa GL 2 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Foscarnet sodium AST 24 mg/mL GL 2 mg/mLe Physically compatible for 24 hr at 25°C under  
fluorescent light

1393 C

Furosemide AMR 10 mg/mL GL 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Gallium nitrate FUJ 1 mg/mLb GL 2.5 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Gemcitabine HCl LI 10 mg/mLb GL 2 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa GL 2 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Heparin sodium LY 50 units/mLa GL 0.5 mg/mL Physically compatible for 24 hr 1323 C

Heparin sodium TR 50 units/mL GL 1 mg/mL Visually compatible for 4 hr at 25°C 1793 C

Heparin sodium ES 100 units/mLa GL 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Hetastarch in lactated 
electrolyte

AB 6% GW 2 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hetastarch in sodium 
chloride 0.9%

DCC 6% GL 0.5 mg/mLn Visually compatible for 4 hr at room temperature 1313 C

Hetastarch in sodium 
chloride 0.9%

DCC 6% GL 0.5 mg/mL Barely visible particles appeared and disappeared 1314 I

Hetastarch in sodium 
chloride 0.9%

DCC 6% GL 0.5 mg/mL Small white particles and white fiber 1315 I

Hydromorphone HCl KN 1 mg/mL GL 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Idarubicin HCl AD 1 mg/mLb GL 1 mg/mLa Visually compatible for 24 hr at 25°C 1525 C

Insulin, regular LI 1 unit/mLb GL 1 mg/mLb Visually compatible. Little loss of ranitidine in 4 hr 
but insulin losses of 9% in 1 hr and 20% in 4 hr, 
presumably due to sorption

2079 I

Isavuconazonium 
sulfate

ASP 1.5 mg/mLe ZY 2.5 mg/mLe Physically compatible for 2 hr 3263 C

Labetalol HCl SC 1 mg/mLa GL 0.5 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Labetalol HCl GL 1 mg/mLa GL 0.6 mg/mLa Visually compatible. Little ranitidine and 5% 
labetalol loss in 4 hr at room temperature

1762 C

Labetalol HCl AH 2 mg/mLa GL 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Linezolid PHU 2 mg/mL GW 2 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.33 mg/mLb GL 0.5 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Lorazepam WY 0.5 mg/mLa GL 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Melphalan HCl BW 0.1 mg/mLb GL 2 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl WY 10 mg/mLb GL 0.5 mg/mLc Physically compatible for 1 hr at 25°C 1338 C

Meropenem 50 mg/mL SZ 25 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Meropenem–vabor-
bactam

TMC 8 mg/mLb l ZY 2.5 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Midazolam HCl RC 5 mg/mL GL 0.5 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Midazolam HCl RC 2 mg/mLa GL 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Milrinone lactate SW 0.2 mg/mLa GL 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Milrinone lactate SW 0.4 mg/mLa GL 2 mg/mLa Visually compatible. Little loss of either drug in  
4 hr at 23°C

2214 C

Morphine sulfate ES 1 mg/mLb GL 0.5 mg/mLc Physically compatible for 1 hr at 25°C 1338 C

Morphine sulfate SCN 2 mg/mLa GL 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Nicardipine HCl DCC 0.1 mg/mLa GL 0.5 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Nicardipine HCl WY 1 mg/mLa GL 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Nitroglycerin SO 0.2 mg/mLa GL 0.5 mg/mL Physically compatible for 24 hr 1323 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Nitroglycerin AB 0.4 mg/mLa GL 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Norepinephrine bitar-
trate

AB 0.128 mg/mLa GL 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Ondansetron HCl GL 1 mg/mLb GL 2 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Ondansetron HCl GL 0.03, 0.1, 0.3 
mg/mLa 

GL 0.5 mg/mLa Visually compatible with no loss of either drug in 
4 hr

1730 C

Ondansetron HCl GL 0.03, 0.1, 0.3 
mg/mLa 

GL 2 mg/mLa Visually compatible with no loss of either drug in 
4 hr

1730 C

Ondansetron HCl with 
paclitaxel

GL  
BR

0.3 mg/mLa  
1.2 mg/mLa 

GL 2 mg/mLa Visually compatible with no loss of any drug in  
4 hr at 23°C

1741 C

Oritavancin diphos-
phate

TAR 0.8, 1.2, and 2 
mg/mLa 

BED 2 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Oxaliplatin SS 0.5 mg/mLa GW 2 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Paclitaxel NCI 1.2 mg/mLa 2 mg/mLa Physically compatible for 4 hr at 22°C 1528 C

Paclitaxel BR 0.3 and 1.2 mg/
mLa 

GL 0.5 and 2 
mg/mLa 

Visually compatible. No loss of either drug in 4 hr 
at 23°C

1741 C

Paclitaxel with  
ondansetron HCl

BR  
GL

1.2 mg/mLa  
0.3 mg/mLa 

GL 2 mg/mLa Visually compatible with no loss of any drug in  
4 hr at 23°C

1741 C

Pancuronium bromide ES 0.05 mg/mLa GL 0.5 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Pemetrexed disodium LI 20 mg/mLb GSK 2 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Piperacillin sodium–
tazobactam sodium

LEg 40 mg/mLa h GL 2 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Piperacillin sodium–
tazobactam sodium

LEg 80 mg/mLb h GL 0.5 and 2 
mg/mLb 

Visually compatible. Little loss of any component in 
4 hr at 23°C

1759 C

Piperacillin sodium–
tazobactam sodium

LEg 40 mg/mLb h GL 0.5 and 2 
mg/mLb 

Visually compatible. Little loss of ranitidine and 
tazobactam in 4 hr at 23°C. Piperacillin not tested

1759 C

Plazomicin sulfate ACH 24 mg/mLe ZY 2.5 mg/mLe Physically compatible for 1 hr at 20 to 25°C 3432 C

Procainamide HCl BA 4 mg/mLa GL 0.5 mg/mL Physically compatible for 24 hr 1323 C

Propofol ZENm 10 mg/mL GL 2 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

GL 2 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb GL 2 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Sugammadex sodium ME 100 mg/mL 25 mg/mL Particles form in 1 hr 3111, 3115 I

Tacrolimus FUJ 1 mg/mLb GL 25 mg/mL Visually compatible for 24 hr at 25°C 1630 C

Tedizolid phosphate CUB 0.8 mg/mLb ZY 2.5 mg/mLb Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLa b d BED 2 mg/mLa b d Physically compatible for 2 hr 2830 C

Teniposide BR 0.1 mg/mLa GL 2 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Theophylline TR 4 mg/mL GL 1 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Thiotepa IMMi 1 mg/mLa GL 2 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Tigecycline WY 1 mg/mLb 0.6 mg/mLb Physically compatible for 4 hr 2714 C

Tigecycline ACD, 
FRK, 
WY

e Stated to be compatible 2915, 3459, 
3460 

C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

TNA #218 to #226j GL 2 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TPN #189j GL 2.5 mg/mLb Visually compatible for 24 hr at 22°C 1767 C

TPN #203, #204j GL 25 mg/mL Visually compatible for 2 hr at 23°C 1974 C

TPN #212 to #215j GL 2 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Vecuronium bromide OR 0.1 mg/mLa GL 0.5 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Vecuronium bromide OR 1 mg/mL GL 1 mg/mLa Visually compatible for 4 hr at 27°C 2062 C

Vinorelbine tartrate BW 1 mg/mLb GL 2 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Zidovudine BW 4 mg/mLa GL 1 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in sodium chloride 0.45%.

d Tested in Ringer’s injection, lactated.

e Tested in both dextrose 5% and sodium chloride 0.9%.

f Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

g Test performed using the formulation WITHOUT edetate disodium.

h Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

i Lyophilized formulation tested.

j Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

k Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

l Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

m Test performed using the formulation WITH edetate disodium.

n Tested as the premixed infusion solution.

Selected Revisions May 1, 2020. © Copyright, October 1988. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Rasburicase
AHFS 44:00

Products
Rasburicase is available as a lyophilized powder in single-use 
vials containing 1.5 or 7.5 mg of the drug.3135 Each 1.5-mg vial 
also contains mannitol 10.6 mg, l-alanine 15.9 mg, and dibasic 
sodium phosphate in the range of 12.6 to 14.3 mg.3135 Each 
7.5-mg vial also contains mannitol 53 mg, l-alanine 79.5 mg, 
and dibasic sodium phosphate in the range of 63 to 71.5 mg.3135 
Each 1.5- or 7.5-mg vial of rasburicase is packaged with an ampul 
of special diluent containing 1 or 5 mL of water for injection, 
respectively, and poloxamer 188 1 or 5 mg, respectively.3135 

The 1.5- and 7.5-mg vials of rasburicase must be reconsti-
tuted with 1 and 5 mL of the provided special diluent, respec-
tively, for a solution with a final rasburicase concentration of 
1.5 mg/mL.3135 Vials should be gently swirled until the contents 
are dissolved and should not be shaken or mixed so vigorously 
as to form a vortex.3135 Reconstituted solutions should be visu-
ally inspected for particulate matter prior to administration; if 
particulate matter is present or discoloration occurs, the solu-
tion should be discarded.3135 The appropriate dose of rasburi-
case should be withdrawn from the vial of reconstituted solu-
tion and further diluted in an infusion bag containing sodium 
chloride 0.9% to achieve a final total volume of 50 mL in the  
infusion bag.3135 

Trade Name(s)
Elitek

Administration
Rasburicase is administered intravenously as an infusion over 
30 minutes following dilution of the reconstituted solution.3135 
Rasburicase should be infused through a separate line, or, if a 
common infusion line is being used to administer other drugs in 
addition to rasburicase, the line should be flushed with at least 
15 mL of sodium chloride 0.9% prior to and following infusion of 
rasburicase.3135 Rasburicase should not be administered by bolus 
injection.3135 

Stability
Rasburicase is a white to off-white powder.3135 Intact vials of 
rasburicase and accompanying ampuls of special diluent should 
be stored at 2 to 8°C and protected from light and freezing.3135 

The reconstituted solution or solutions diluted for infusion 
in sodium chloride 0.9% should be stored at 2 to 8°C; reconsti-
tuted and diluted solutions should be discarded 24 hours after 
reconstitution.3135 

Filtration
Filters should not be used during reconstitution or infusion of 
rasburicase.3135 

DOI: 10.37573/9781585286850.337

Compatibility Information
Solution Compatibility

Rasburicase

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% SAA Stated to be stable for 24 hr at 2 to 8°C 3135 C

Y-Site Injection Compatibility (1:1 Mixture)

Rasburicase

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Blinatumomab AMG 0.125 mcg/mLa SAA 0.15 mg/mLa Persistent particulate formation when blinatum-
omab is added to rasburicase; not observed when 
order of mixing was reversed

3405, 3417 ?

Blinatumomab AMG 0.375 mcg/mLa SAA 0.15 mg/mLa Flakes transiently appear when rasburicase is added 
to blinatumomab; not observed when order of 
mixing was reversed

3405, 3417 ?

a Tested in sodium chloride 0.9%.

© Copyright, June 2018. American Society of Health-System 
Pharmacists, Inc.
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Remdesivir
AHFS 8:18.32

Products
Remdesivir is available in 2 different formulations: a lyophilized 
powder and a concentrate for injection.3581 The lyophilized 
powder is available in single-dose (preservative-free) vials 
packaged under vacuum containing 100 mg of remdesivir and 
3 g of betadex sulfobutyl ether sodium.3581 Vials also may 
contain hydrochloric acid and/or sodium hydroxide for pH 
adjustment.3581 

The contents of each 100-mg vial of lyophilized powder 
should be reconstituted only with 19 mL of sterile water for 
injection using an appropriately-sized syringe and needle; vials 
should be discarded if the vacuum does not draw the diluent 
into the vial.3581 Immediately after adding the sterile water 
for injection, vials should be shaken for 30 seconds, then the 
contents allowed to settle for 2 to 3 minutes.3581 If the contents 
are not completely dissolved, the vial should be shaken again 
for 30 seconds and the contents allowed to settle for 2 to 3 
minutes.3581 This procedure should be repeated as necessary 
until the contents of the vial are completely dissolved and 
a clear solution results.3581 The vial should be discarded if the 
contents are not completely dissolved.3581 The resulting recon-
stituted solution has a remdesivir concentration of 5 mg/mL.3581 
The reconstituted solution must be diluted in sodium chloride 
0.9% prior to administration.3581 The reconstituted solution 
should be visually inspected for particulate matter and discolor-
ation prior to dilution.3581 The reconstituted solution should be 
used to prepare the diluted solution for infusion.3581 

For adults and pediatric patients 12 years of age or older and 
weighing at least 40 kg, loading and maintenance doses of 
remdesivir must be diluted in either 100- or 250-mL bags of 
sodium chloride 0.9% after first removing and discarding a 
volume of infusion fluid equal to the volume of the appropriate 
dose of the reconstituted solution to be added.3581 

Remdesivir also is available as a 5-mg/mL concentrate for 
injection in single-dose (preservative-free) vials containing 
20 mL of the concentrate for injection.3581 Vials contain 6 g of 
betadex sulfobutyl ether sodium and water for injection; hydro-
chloric acid and/or sodium hydroxide also may be present to 
adjust the pH.3581 The concentrate for injection must be diluted 
only in sodium chloride 0.9% prior to administration.3581 Prior to 
dilution, the vials should be allowed to come to room tempera-
ture (20 to 25°C).3581 Vials should be visually inspected to ensure 
that the container closure is free of defects and that the solution 
is free of particulate matter and discoloration.3581 

For adults and pediatric patients 12 years of age or older and 
weighing at least 40 kg, loading and maintenance doses of 
remdesivir must be diluted in 250-mL bags of sodium chloride 
0.9% after first removing and discarding a volume of infusion 
fluid equal to the volume of the appropriate dose of the concen-
trate for injection to be added.3581 To withdraw the concentrate  

for injection from the vial, the plunger rod of an appropri-
ately sized syringe should be pulled back to fill the syringe with 
approximately 10 mL of air.3581 The air should be injected into 
the vial above the level of the solution.3581 The vial should then 
be inverted in order to withdraw the appropriate dose of the 
concentrate for injection; withdrawal of the final 5 mL of solu-
tion remaining in the vial requires more force.3581 After adding 
the concentrate for injection to the infusion bag, the bag should 
be gently inverted 20 times to mix the solution; the bag should 
not be shaken.3581 

Information on use of the drug in populations not described 
in the product labeling may be available at www.FDA.gov.

Trade Name(s)
Veklury

Administration
Remdesivir must be administered by intravenous infusion only; 
the drug should not be administered by any other route.3581 
Remdesivir solutions prepared as directed in sodium chloride 
0.9% should be infused over 30 to 120 minutes.3581 

Stability
The lyophilized formulation of remdesivir is a white to off-white 
to yellow powder that forms a clear solution upon reconstitu-
tion.3581 Intact vials of remdesivir lyophilized powder should be 
stored below 30°C.3581 The reconstituted solution should be 
used immediately after preparation to prepare the diluted solu-
tion for infusion.3581 

Remdesivir concentrate for injection is a clear, colorless to 
yellow solution free of visible particulates.3581 Intact vials of 
remdesivir concentrate for injection should be stored at 2 to 
8°C; however, intact vials may be stored at room temperature 
(20 to 25°C) for up to 12 hours prior to dilution.3581 

Because no preservatives are present in either formulation, 
any unused solution remaining in a vial after preparation of the 
diluted solution for infusion should be discarded.3581 The diluted 
solution for infusion should be visually inspected for particulate 
matter and discoloration prior to administration; if particulate 
matter is present or discoloration occurs, the diluted solution 
for infusion should be discarded.3581 Diluted solutions for infu-
sion may be stored for up to 24 hours at room temperature (20 
to 25°C) or 48 hours at 2 to 8°C; however, the manufacturer 
recommends always administering the diluted solution for infu-
sion immediately after preparation when possible.3581 The manu-
facturer also recommends that diluted solutions for infusion 
prepared with either formulation should be administered within 
the same day as dilution.3581 

The manufacturer states that remdesivir should not be 
administered simultaneously with any other drugs.3581 

DOI: 10.37573/9781585286850.338
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Compatibility Information
Solution Compatibility

Remdesivir

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% GIL Stated to be stable for 24 hr at 20 to 25°C and for 48 hr at 2 to 8°C 3581 C

Selected Revisions October 28, 2020. © Copyright, September 
2020. American Society of Health-System Pharmacists, Inc.
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Remifentanil Hydrochloride
AHFS 28:08.08

Products
Remifentanil hydrochloride is available as a lyophilized powder 
in single-dose (preservative-free) vials containing 1, 2, or 5 mg 
of remifentanil base present as the hydrochloride.3463 Each vial 
also contains glycine 15 mg and hydrochloric acid for pH adjust-
ment.3463 The contents of the vials should be reconstituted using 
1 mL of a compatible diluent for each milligram of remifent-
anil base; vials should be shaken well to dissolve the powder, 
yielding a reconstituted solution with an approximate remifen-
tanil concentration of 1 mg/mL.3463 The reconstituted solution 
should be further diluted in a compatible diluent to a recom-
mended final remifentanil concentration of 20, 25, 50, or 250 
mcg/mL prior to administration.3463 Remifentanil hydrochloride 
should not be administered without dilution.3463 

pH
The reconstituted solution has a pH ranging from 2.5 to 3.5.3463 

Trade Name(s)
Ultiva

Administration
Remifentanil hydrochloride is administered intravenously 
only.3463 Administration of the drug by the epidural or intra-
thecal route is contraindicated due to the presence of glycine in 
the formulation.3463 

Single intravenous doses may be administered over 30 to 60 
seconds.3463 Remifentanil hydrochloride also may be administered 
by continuous intravenous infusion using an infusion device.3463 
The manufacturer recommends that injection or infusion of the 

drug be made at or near the venous cannula and that all tubing 
be cleared at the time the infusion is discontinued.3463 Bolus doses 
and continuous infusion should not be administered simultane-
ously to spontaneously breathing patients.3463 

Stability
Remifentanil hydrochloride is a white to off-white lyophilized 
powder that forms a clear, colorless solution upon reconstitu-
tion.3463 Intact vials should be stored between 2 and 25°C.3463 

The solution should be visually inspected for particulate 
matter and discoloration prior to administration; if particulate 
matter is present or discoloration occurs, the solution should 
not be used.3463 Vials are for single dose and do not contain 
preservatives; unused portions should be discarded.3463 

Syringes
In 2015, reports of decreased potency of certain drugs (e.g., 
remifentanil hydrochloride) stored in Becton Dickinson syringes 
for extended periods (i.e., exceeding 24 hours) were confirmed 
by the manufacturer of these syringes; the cause of this change 
was later identified to be the inclusion of an alternate rubber 
stopper in the plunger of certain product lots of syringes.3029 3036 
3037 3039 3041 3042 Decreased potency was not observed when the 
syringes were filled and used promptly.3037 Use of the alternate 
stopper was later discontinued and use of the primary stopper 
in such syringes was resumed; however, Becton Dickinson states 
that its general-use syringes are cleared by FDA for immediate 
use in fluid aspiration and injection and that such syringes, 
regardless of the stopper material, have not been cleared by 
FDA for use as a closed-container system.3391 

DOI: 10.37573/9781585286850.339

Compatibility Information
Solution Compatibility

Remifentanil HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s injection, lactated MYL 20, 25, 50, and 250 mg Compatible and stable for 24 hr 3463 C

Dextrose 5% in sodium chloride 0.9% MYL 20, 25, 50, and 250 mg Compatible and stable for 24 hr 3463 C

Dextrose 5% MYL 20, 25, 50, and 250 mg Compatible and stable for 24 hr 3463 C

Ringer’s injection, lactated MYL 20, 25, 50 and 250 mg Stable for 4 hr 3463 C

Sodium chloride 0.45% MYL 20, 25, 50, and 250 mg Compatible and stable for 24 hr 3463 C

Sodium chloride 0.9% MYL 20, 25, 50, and 250 mg Compatible and stable for 24 hr 3463 C
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Drugs in Syringe Compatibility

Remifentanil HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Propofol ASZ 487.5 mg/48.75 mL GL 1.25 mg/1.25 mL Separation and layering of the drugs occurred with 
syringes stored in an upright vertical position

3504 I

Propofol ASZ 475 mg/47.5 mL GL 2.5 mg/2.5 mL Separation and layering of the drugs occurred with 
syringes stored in an upright vertical position

3504 I

Propofol ASZ 450 mg/45 mL GL 5 mg/5 mL Separation and layering of the drugs occurred with 
syringes stored in an upright vertical position

3504 I

Y-Site Injection Compatibility (1:1 Mixture)

Remifentanil HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 7 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Alfentanil HCl JN 0.125 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Amikacin sulfate AB 5 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Aminophylline AB 2.5 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Amphotericin B PHT 0.6 mg/mLa GW 0.025 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Amphotericin B PHT 0.6 mg/mLa GW 0.25 mg/mLa Yellow precipitate forms immediately 2075 I

Ampicillin sodium SKB 20 mg/mLb GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Ampicillin sodium–
sulbactam sodium

RR 20 mg/mLb f GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Aztreonam SQ 40 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Bumetanide RC 0.04 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Buprenorphine HCl RKC 0.04 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Butorphanol tartrate APC 0.04 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Calcium gluconate AB 40 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Cefazolin sodium SKB 20 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Cefepime HCl BMS 120 mg/mLc 0.2 mg/mL Physically compatible with less than 
10% cefepime loss. Remifentanil not 
tested

2513 C

Cefotaxime sodium HO 20 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Cefotetan disodium ZEN 20 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Cefoxitin sodium ME 20 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Ceftaroline fosamil FOR 2.22 mg/mLa b e HOS 0.25 mg/mLa b e Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime GSK 120 mg/mLc 0.2 mg/mL Physically compatible with less than 
10% ceftazidime loss. Remifentanil 
not tested

2513 C

Ceftriaxone sodium RC 20 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Cefuroxime sodium LI 30 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Chlorpromazine HCl SCN 2 mg/mLa GW 0.025 mg/mLb Slight haze forms in 1 hr 2075 I

Chlorpromazine HCl SCN 2 mg/mLa GW 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ciprofloxacin BAY 1 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Cisatracurium besylate GW 2 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Clindamycin phosphate AST 10 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Dexamethasone sodium 
phosphate

FUJ 2 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Dexmedetomidine HCl AB 4 mcg/mLb AB 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diazepam ES 5 mg/mL GW 0.025 and 0.25 mg/mLb White turbidity forms immediately 2075 I

Diazepam ES 0.25 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Digoxin ES 0.25 mg/mL GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Diphenhydramine HCl SCN 2 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Dobutamine HCl LI 4 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Dopamine HCl AB 3.2 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Doxycycline hyclate FUJ 1 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Droperidol AST 2.5 mg/mL GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Enalaprilat ME 0.1 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Epinephrine HCl AMR 0.05 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Esmolol HCl OHM 10 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Famotidine MSD 2 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Fenoldopam mesylate AB 80 mcg/mLb AB 0.2 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate ES 12.5 mcg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Fluconazole RR 2 mg/mL GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Furosemide AMR 3 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Ganciclovir sodium SY 20 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Gentamicin sulfate ES 5 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Haloperidol lactate MN 0.2 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Heparin sodium AB 100 units/mL GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Hydrocortisone sodium 
succinate

AB 1 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Hydromorphone HCl ES 0.5 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Hydroxyzine HCl ES 2 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Imipenem–cilastatin 
sodium

ME 10 mg/mLa i GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Isoproterenol HCl SW 0.02 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Ketorolac tromethamine RC 15 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Lidocaine HCl AST 8 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Linezolid PHU 2 mg/mL GW 0.5 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.5 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Magnesium sulfate AB 100 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Mannitol BA 15% GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Meperidine HCl AST 4 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Methylprednisolone 
sodium succinate

AB 5 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Metoclopramide HCl AB 5 mg/mL GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Metronidazole AB 5 mg/mL GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Midazolam HCl RC 1 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Morphine sulfate AST 1 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Nalbuphine HCl AST 10 mg/mL GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Nitroglycerin DU 0.4 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Norepinephrine bitar-
trate

SW 0.12 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Ondansetron HCl CER 1 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Phenylephrine HCl AMR 1 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Piperacillin sodium– 
tazobactam sodium

CYd 40 mg/mLa g GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Potassium chloride AB 0.1 mEq/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Procainamide HCl ES 10 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Prochlorperazine 
edisylate

SO 0.5 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Promethazine HCl SCN 2 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Ranitidine HCl GL 2 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Sodium bicarbonate AB 1 mEq/mL GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Sufentanil citrate ES 0.0125 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Theophylline AB 3.2 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Tobramycin sulfate AB 5 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Trimethoprim–sulfame-
thoxazole

ES 0.8 mg/mLa h GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Vancomycin HCl AB 10 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

Zidovudine BW 4 mg/mLa GW 0.025 and 0.25 mg/mLb Physically compatible for 4 hr at 23°C 2075 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in sterile water for injection.

d Test performed using the formulation WITHOUT edetate disodium.

e Tested in Ringer’s injection, lactated.

f Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

g Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

h Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

i Not specified whether concentration refers to single component or combined components.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Additional Compatibility Information
Other Drugs
The manufacturer states that remifentanil hydrochloride 
(Ultiva, Mylan) has been shown to be compatible with propofol 
(Diprivan, Fresenius Kabi) when the 2 drugs are coadministered 
into a running intravenous administration set.3463 

Selected Revisions January 31, 2020. © Copyright, October 
2000. American Society of Health-System Pharmacists, Inc.
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Reteplase
AHFS 20:12.20

Products
Reteplase is available as a lyophilized powder in 10.4-unit (18.1-
mg) vials; the slight overfill is to ensure that 10 units of drug can 
be delivered. The vials are packaged with sterile water for injec-
tion diluent in kits containing 2 vials of drug and diluent along 
with syringes, needles, alcohol swabs, and dispensing pins and in 
half-kits with a single vial of drug and diluent with a dispensing 
pin. Each vial also contains tranexamic acid 8.32 mg, dipotas-
sium hydrogen phosphate 136.24 mg, phosphoric acid 51.27 mg, 
sucrose 364 mg, and polysorbate 80 5.2 mg.1(11/06) 

Reconstitute the reteplase vials using the diluent and 
dispensing pin provided. Other solutions should not be used to 
reconstitute the drug. Swirl gently to dissolve the drug yielding 
a 1-unit/mL solution. Do not shake. If slight foaming occurs, the 
vials should be allowed to stand for several minutes to dissipate 
large bubbles.1(11/06) 4 

pH
The reconstituted solution has a pH from 5.7 to 6.3.1(11/06) 

Trade Name(s)
Retavase

Administration
Reteplase is administered intravenously as a double bolus injec-
tion, each injection delivered over 2 minutes. The second injec-
tion is given 30 minutes after completion of the first injection. 
The manufacturer recommends no other drugs be administered 
in the line used to deliver reteplase.1(11/06) 

Stability
Intact packages should be stored between 2 and 25°C. The 
boxes should stay sealed until use to protect from light. Because 
no antimicrobial preservatives are present, the manufacturer 
recommends reconstitution immediately before use. The color-
less reconstituted solution may be used for up to 4 hours after 
reconstitution when stored between 2 and 30°C.1(11/06) 

Reteplase is incompatible with heparin sodium. If mixed in 
the same container or run into the same line as heparin sodium, 
a solid or semisolid mass may form. However, heparin sodium 
may be administered sequentially with reteplase into the same 
line used to deliver reteplase if the line is adequately flushed 
with sodium chloride 0.9% or dextrose 5% both before and 
after reteplase administration.1(11/06) 

DOI: 10.37573/9781585286850.340

Compatibility Information
Y-Site Injection Compatibility (1:1 Mixture)

Reteplase

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Bivalirudin TMC 5 mg/mLa CEN 1 unit/mLa Small aggregates form immediately 2373 I

Cangrelor tetrasodium TMC 1 mg/mLb 1 unit/mL Cloudy white precipitate with fluffy particulates 
forms immediately

3243 I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

Selected Revisions September 29, 2017. © Copyright, October 
2004. American Society of Health-System Pharmacists, Inc.
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Rifampin
AHFS 8:16.04

Products
Rifampin is available as a lyophilized powder in vials containing 
rifampin 600 mg, sodium formaldehyde sulfoxylate 10 mg, and 
sodium hydroxide to adjust the pH. Reconstitute with 10 mL 
of sterile water for injection; swirl gently to dissolve the vial 
contents for a 60-mg/mL solution.1(7/08) 

Trade Name(s)
Rifadin I.V.

Administration
Rifampin is administered by intravenous infusion. It must not 
be given intramuscularly or subcutaneously, and extravasation 

should be avoided. The reconstituted solution may be diluted 
in 500 mL of dextrose 5% or sodium chloride 0.9% and infused 
over three hours. Alternatively, the desired dose may be diluted 
in 100 mL and administered over 30 minutes.1(7/08) 4 

Stability
Rifampin powder is reddish brown. Intact vials should be stored 
at room temperature and protected from excessive heat and 
light. The reconstituted solution is stable for 24 hours at room 
temperature.1(7/08) 

DOI: 10.37573/9781585286850.341

Compatibility Information
Solution Compatibility

Rifampin

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% Use within 4 hr 1(7/08) C

Dextrose 5% AB MMD 6 g Gelatinous precipitate after overnight room temperature storage 1543 I

Dextrose 5% AB MMD 1.2 g Clear with no visible precipitation over 3 hr 1543 C

Dextrose 5% BAa MMD 0.1 g Brownish color in 4 hr. 5% rifampin loss in 8 hr and 17% loss in 24 hr 
at 24°C. 8% loss in 3 days at 4°C

1559 Ib 

Sodium chloride 0.9% Use within 24 hr 1(7/08) C

Sodium chloride 0.9% BAa MMD 0.1 g Brownish color in 4 hr. 7% rifampin loss in 8 hr and 13% loss in 24 hr 
at 24°C. 7% loss in 3 days at 4°C

1559 Ib 

a Tested in PVC containers.

b Incompatible by conventional standards. May be used in shorter time periods.

Y-Site Injection Compatibility (1:1 Mixture)

Rifampin

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Diltiazem HCl MMD 1a  and 5 mg/mL MMD 6 mg/mLa Precipitate forms 1807 I

Tramadol HCl GRU 8.33 mg/mL AVE 6 mg/mL Immediate red-orange turbid precipitate 2727 I

a Tested in sodium chloride 0.9%.

Selected Revisions July 30, 2015. © Copyright, October 1994. 
American Society of Health-System Pharmacists, Inc.
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Rituximab
AHFS 10:00

Products
Rituximab is available as a preservative-free 10-mg/mL concen-
trate solution in 100- and 500-mg single-use vials.3083 Each mL 
also contains polysorbate 80 0.7 mg, sodium chloride 9 mg, 
sodium citrate dihydrate 7.35 mg, and water for injection.3083 

Before preparing a solution for intravenous infusion, rituximab 
vials should be visually inspected for particulate matter or discol-
oration; vials should not be used if particulates or discoloration 
is present.3083 The appropriate dose of rituximab should be with-
drawn and diluted in an infusion bag containing sodium chloride 
0.9% or dextrose 5% to yield a final concentration of 1 to 4 mg/
mL.3083 The bag should be gently inverted to mix the solution.3083 
Any unused portion remaining in the vial should be discarded.3083 

pH
6.5.3083 

Osmolality
Rituximab is nearly isotonic with an osmolality of approxi-
mately 360 mOsm/kg.3085 

Trade Name(s)
Rituxan, MabThera

Administration
Rituximab is administered only by intravenous infusion after dilu-
tion in dextrose 5% or sodium chloride 0.9%.3083 The drug should 
not be administered by intravenous push or bolus injection.3083 
Patients should receive appropriate premedications as indicated.3083 

The first infusion should be initiated at a rate of 50 mg/hr.3083 
In the absence of infusion toxicity, the rate may be increased 
every 30 minutes in increments of 50 mg/hr to a maximum 
rate of 400 mg/hr.3083 Subsequent standard infusions may be  

initiated at 100 mg/hr and, in the absence of infusion toxicity, 
the rate may be increased every 30 minutes in increments of 
100 mg/hr to a maximum rate of 400 mg/hr.3083 Certain patients 
treated for specific indications may be eligible for a 90-minute 
subsequent infusion (i.e., 20% of the dose administered over 30 
minutes followed by the remaining 80% administered over 60 
minutes); specific product labeling should be consulted for addi-
tional administration details.3083 

Stability
Rituximab concentrate is a clear, colorless solution.3083 Intact 
vials are stable at 2 to 8°C.3083 Vials should be protected from 
direct sunlight and should not be frozen or shaken.3083 

Rituximab solutions diluted for infusion may be stored for 
24 hours at 2 to 8°C.3083 Diluted solutions have demonstrated 
stability for an additional 24 hours at room temperature; 
however, since such solutions do not contain a preservative, 
the manufacturer recommends that diluted solutions be stored 
under refrigeration at 2 to 8°C.3083 

Sorption
No incompatibilities have been observed with rituximab and 
bags composed of polyvinyl chloride (PVC) or polyethylene.3083 
The manufacturer states that the use of containers other than 
those made of PVC or polyethylene (e.g., evacuated glass 
bottles) with rituximab has not been evaluated and is therefore 
not recommended.3085 

Filtration
Use of an inline filter is not required for administration of ritux-
imab-containing solutions.3085 Based on the results of a study 
evaluating the effects of using a 0.2-μm inline filter to admin-
ister various concentrations of diluted rituximab, inadvertent 
use of an inline filter is not expected to be problematic.3085 

DOI: 10.37573/9781585286850.342

Compatibility Information
Solution Compatibility

Rituximab

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% a GEN 1 to 4 g Stable for 24 hr at 2 to 8°C followed by 24 hr at room temperature 3083 C

Sodium chloride 0.9% a GEN 1 to 4 g Stable for 24 hr at 2 to 8°C followed by 24 hr at room temperature 3083 C

Sodium chloride 0.9% FRKb RC 1 g Stable for 6 months at 4°C protected from light based on physicochem-
ical tests and direct cytotoxicity assay

3084 C

a Tested in PVC and polyethylene containers.

b Tested in Freeflex polyolefin containers.

© Copyright, July 2016. American Society of Health-System 
Pharmacists, Inc.
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Rocuronium Bromide
AHFS 12:20.20

Products
Rocuronium bromide is available in 5- and 10-mL vials. Each mL 
contains rocuronium bromide 10 mg with sodium acetate 2 mg, 
sodium chloride for isotonicity, and acetic acid and/or sodium 
hydroxide to adjust the pH.1(9/08) 

pH
Adjusted during manufacture to pH 4.1(9/08) 

Tonicity
The injection is isotonic.1(9/08) 

Trade Name(s)
Zemuron

Administration
Rocuronium bromide is administered intravenously only by 
rapid intravenous injection or by intravenous infusion when 
admixed in an appropriate intravenous infusion solution. Infu-
sion rates should be individualized for each patient according to 
the requirements and response.1(9/08) 4 

Stability
Intact vials of rocuronium bromide should be stored under 
refrigeration at 2 to 8°C and protected from freezing. Intact 
vials stored at room temperature should be used within 60 days. 
Opened vials should be used within 30 days.1(9/08) 

Syringes
In 2015, reports of decreased potency of certain drugs (e.g., 
rocuronium bromide) stored in Becton Dickinson syringes for 
extended periods (i.e., exceeding 24 hours) were confirmed by 
the manufacturer of these syringes; the cause of this change was 
later identified to be the inclusion of an alternate rubber stopper 
in the plunger of certain product lots of syringes.3029 3036 3037 3039 
3041 3042 Decreased potency was not observed when the syringes 
were filled and used promptly.3037 Use of the alternate stopper 
was later discontinued and use of the primary stopper in such 
syringes was resumed; however, Becton Dickinson states that 
its general-use syringes are cleared by FDA for immediate use in 
fluid aspiration and injection and that such syringes, regardless 
of the stopper material, have not been cleared by FDA for use as 
a closed-container system.3391 

DOI: 10.37573/9781585286850.343

Compatibility Information
Solution Compatibility

Rocuronium bromide

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium chloride 0.9% Compatible and stable for 24 hr 1(9/08) C

Dextrose 5% Compatible and stable for 24 hr 1(9/08) C

Ringer’s injection, lactated Compatible and stable for 24 hr 1(9/08) C

Sodium chloride 0.9% Compatible and stable for 24 hr 1(9/08) C

Y-Site Injection Compatibility (1:1 Mixture)

Rocuronium bromide

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ceftolozane sulfate–tazobactam 
sodium

CUB 10 mg/mLc d HOS 5 mg/mLc Physically compatible for 2 hr 3262 C

Cloxacillin sodium SMX 100 mg/mL ME 10 mg/mL Precipitates immediately 3245 I

Dexmedetomidine HCl AB 4 mcg/mLb OR 1 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Fenoldopam mesylate AB 80 mcg/mLb OR 1 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Hetastarch in lactated electrolyte AB 6% OR 1 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Isavuconazonium sulfate ASP 1.5 mg/mLc PRM 5 mg/mLc Physically compatible for 2 hr 3263 C

Meropenem 50 mg/mL SZ 10 mg/mL Physically compatible for 4 hr at room 
temperature

3538 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Meropenem–vaborbactam TMC 8 mg/mLb e MYL 5 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Micafungin sodium ASP 1.5 mg/mLb OR 1 mg/mLb White precipitate forms immediately 2683 I

Milrinone lactate SW 0.4 mg/mLa OR 2 mg/mLa Visually compatible. Little loss of either drug 
in 4 hr at 23°C

2214 C

Palonosetron HCl MGI 50 mcg/mL BA 1 mg/mLa Physically compatible and no loss of either 
drug in 4 hr at room temperature

2764 C

Plazomicin sulfate ACH 24 mg/mLc XGN 5 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Tedizolid phosphate CUB 0.8 mg/mLb PRM 5 mg/mLb Physically compatible for 2 hr 3244 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

e Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

Selected Revisions May 1, 2020. © Copyright, October 2002. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Rolapitant Hydrochloride
AHFS 56:22.32

Products
Rolapitant hydrochloride is available as a ready-to-use emul-
sion in single-dose vials that contain 166.5 mg of rolapitant as 
the free base in 92.5 mL of the emulsion.3370 3371 Each mL of the 
injectable emulsion contains rolapitant 1.8 mg, dibasic sodium 
phosphate anhydrous 2.8 mg, medium-chain triglycerides 11 
mg, polyoxyl 15 hydroxystearate 44 mg, sodium chloride 6.2 
mg, and soybean oil 6.5 mg in water for injection.3370 The inject-
able emulsion also may contain hydrochloric acid and/or sodium 
hydroxide to adjust the pH.3370 

Equivalency
Rolapitant hydrochloride 185 mg is equivalent to 166.5 mg of 
rolapitant as the free base.3370 3372 

pH
From 7 to 8.3370 

Trade Name(s)
Varubi

Administration
For rolapitant doses of 166.5 mg (92.5 mL), the dose should be 
administered by inserting a conventional vented intravenous 
infusion set directly into the septum of the 100-mL vial.3370 3371 
(See Stability: Compatible Administration Sets.)

Rolapitant hydrochloride injectable emulsion should be 
administered by intravenous infusion over 30 minutes using an 
infusion pump.3370 3371 

The manufacturer states that the injectable emulsion should 
not be diluted.3370 (See Additional Compatibility Information.)

Stability
Rolapitant hydrochloride injectable emulsion is translucent and 
white with some opalescence.3370 The emulsion is homogenous 

and does not require shaking.3370 Intact vials should be stored at 
controlled room temperature.3370 

Vials should be inspected for particulate matter and discolor-
ation prior to administration; if particulate matter is present or 
discoloration has occurred, the vial should be discarded.3370 Vials 
also should not be used if contamination is suspected.3370 Once 
the vial stopper has been punctured for administration, infusion 
of the drug should begin immediately.3370 

Compatible Administration Sets
Rolapitant hydrochloride injectable emulsion was found to be 
compatible with the administration sets listed in Table 1 for 20 
hours at 2 to 8°C, followed by 2 or 8 hours at ambient condi-
tions.3371 Admixtures of rolapitant hydrochloride with dexa-
methasone sodium phosphate or palonosetron hydrochloride 
also were found to be compatible with the administration sets 
listed in Table 1 for 7 hours at 20 to 25°C followed by 20 hours 
at 2 to 8°C.3372 3373 

Table 1. Administration sets compatible with rolapitant 

hydrochloride injectable emulsion3371 3372 3373 

Manufacturer Administration Set

CareFusion Smartsite low-sorbing diethylhexyl phthalate (DEHP)- and 
latex-free polyethylene secondary set (10014881)

Polyvinyl chloride (PVC) (with DEHP) latex-free secondary 
set (72213N)

Codan DEHP- and latex-free PVC and polyethylene universal 
intravenous administration set (A415N)

Medline 
Industries

DEHP- and latex-free PVC intravenous secondary set with 
hanger folded extension (DYNDTN1540A)

DOI: 10.37573/9781585286850.344

Compatibility Information
Solution Compatibility

Rolapitant HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s injection, lactated BRN 1.8 g Physically compatible and chemically stable for up to 6 hr 
at room temperature

3371 C

Dextrose 5% PNN 1.8 g Physically compatible and chemically stable for up to 6 hr 
at room temperature

3371 C

Ringer’s injection, lactated HOS 1.8 g Physically compatible and chemically stable for up to 6 hr 
at room temperature

3371 C

Sodium chloride 0.9% PNN 1.8 g Physically compatible and chemically stable for up to 6 hr 
at room temperature

3371 C
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Additional Compatibility Information
Infusion Solutions
The manufacturer states that rolapitant hydrochloride inject-
able emulsion should not be diluted; however, the drug may be 
administered via Y-site connection with sodium chloride 0.9%; 
dextrose 5%; dextrose 5% in Ringer’s injection, lactated; and 
Ringer’s injection, lactated.3370 

© Copyright, April 2018. American Society of Health-System 
Pharmacists, Inc.

Additive Compatibility

Rolapitant HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Dexamethasone sodium 
phosphate

APP 105.3 mg TES 1.8 g a Physically compatible. No loss of either drug 
in 6 hr at 20 to 25°C

3372 C

Dexamethasone sodium 
phosphate

APP 205.1 mg TES 1.7 g a Physically compatible. No loss of either drug 
in 6 hr at 20 to 25°C

3372 C

Palonosetron HCl EI 2.6 mg TES 1.7 g a Physically compatible. Little to no loss of 
either drug in 48 hr at 20 to 25°C and 7 days 
at 2 to 8°C protected from light

3373 C

a Tested in cyclic olefin copolymer (COC) and glass containers.
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Ropivacaine Hydrochloride
AHFS 72:00

Products
Ropivacaine hydrochloride is available in concentrations of 2 mg/
mL (0.2%), 5 mg/mL (0.5%), 7.5 mg/mL (0.75%), and 10 mg/
mL (1%) along with sodium chloride for isotonicity and sodium 
hydroxide and/or hydrochloric acid for pH adjustment in water 
for injection. The products are packaged in single-dose glass vials 
and in polypropylene plastic ampuls designed to fit Luer-lock and 
Luer-slip syringes. The 2-mg/mL concentration is also available in 
100 and 200-mL infusion bottles. Sterile-Pak products should be 
selected when a container having a sterile outside is required.1(4/06) 

pH
From 4 to 6.5.404 

Tonicity
Ropivacaine hydrochloride injections are isotonic.1(4/06) 

Specific Gravity
The specific gravities of ropivacaine hydrochloride injections 
range from 1.002 to 1.005 at 25°C.1(4/06) 

Trade Name(s)
Naropin

Administration
Ropivacaine hydrochloride is administered parenterally by 
lumbar epidural injection or infusion, by thoracic epidural infu-
sion, by injection for nerve block, and by infiltration.1(4/06) 

Stability
Intact containers of ropivacaine hydrochloride should be stored 
at controlled room temperature. The single-dose containers 
have no antimicrobial preservatives. The manufacturer recom-
mends that any remaining solution in an opened container be 
discarded promptly. The continuous infusion bottles should not 
be left in place for more than 24 hours.1(4/06) 

Autoclaving
Ropivacaine hydrochloride in glass containers is stable during 
one autoclaving to sterilize the container.1(4/06) 

pH Effects
The solubility of ropivacaine hydrochloride is reduced above pH 
6. Consequently, contact with alkaline solutions may result in 
precipitation.1(4/06) 

DOI: 10.37573/9781585286850.345

Compatibility Information
Additive Compatibility

Ropivacaine HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Clonidine HCl BI 5 and 50 mg ASZ 1 g NSa Physically compatible. No loss of either drug 
in 30 days at 30°C in the dark

2433 C

Clonidine HCl BI 5 mg ASZ 2 g a Physically compatible. No loss of either drug 
in 30 days at 30°C in the dark

2433 C

Diamorphine HCl 25 mg ASZ 2 g d No ropivacaine and 10% diamorphine loss in 
70 days at 4°C and 28 days at 21°C

2517 C

Fentanyl citrate JN 1 mg ASZ 1 g NSa Physically compatible. No loss of either drug 
in 30 days at 30°C in the dark

2433 C

Fentanyl citrate JN 1 and 10 mg ASZ 2 g a Physically compatible. No loss of either drug 
in 30 days at 30°C in the dark

2433 C

Fentanyl citrate CUR 3 mg ASZ 1.5 g NSb c Physically compatible. No loss of either drug 
in 51 days at 20 and 4°C

2498 C

Fentanyl citrate CUR 3 mg ASZ 1.5 g NSd Physically compatible. No loss of either drug 
in 7 days at 20 and 4°C

2498 C

Morphine sulfate AST 20 mg ASZ 1 g NSa Physically compatible. Little loss of either 
drug in 30 days at 30°C in the dark

2433 C

Morphine sulfate AST 20 and  
100 mg

ASZ 2 g a Physically compatible. Little loss of either 
drug in 30 days at 30°C in the dark

2433 C
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Morphine sulfate CDMf 2 g FRK 6 g NSe Visually compatible and chemically stable for 
up to 14 days at 21°C

3493 C

Sufentanil citrate JN 0.4 mg ASZ 1 g NSa Physically compatible. No loss of either drug 
in 30 days at 30°C in the dark

2433 C

Sufentanil citrate JN 0.4 and 4 mg ASZ 2 g a Physically compatible. No loss of either drug 
in 30 days at 30°C in the dark

2433 C

Sufentanil citrate JC 0.5, 0.75,  
1 mg

ASZ 2 mg NSb d Physically compatible with no major sufen-
tanil loss in 96 hr at 25°C. Ropivacaine not 
tested

2506 C

Ziconotide acetate EIg 200 mg FRK 6 g NSe Visually compatible and chemically stable for 
up to 14 days at 21°C

3493 C

a Tested in polypropylene bags (Mark II Polybags).

b Tested in glass containers.

c Tested in ethylene vinyl acetate (EVA) containers.

d Tested in PVC containers.

e Tested in polyolefin containers.

f Tested with ziconotide acetate (EI) 200 mg/L.

g Tested with morphine sulfate (CDM) 2 g/L.

Drugs in Syringe Compatibility

Ropivacaine HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Diamorphine HCl 45 mg ASZ 10 g No ropivacaine loss and 10% diamorphine loss in 
30 days at 4°C and 16 days at 21°C

2517 C

Methylprednisolone acetate PHU 80 mg/2 mL AST 6 mg/3 mL Little loss of either drug in 30 days at 4 and 24°C in 
light or dark

2367 C

Morphine sulfate CDMa 3.5 mg/mLc FRK 7.5 mg/mLc Visually compatible and chemically stable for up to 
3 days at 5°C

3493 C

Morphine sulfate CDMa 3.5 mg/mLc FRK 7.5 mg/mLc Chemically unstable after 6 hr at 21 and 31°C 3493 I

Ziconotide acetate EIb 1 mcg/mLc FRK 7.5 mg/mLc Visually compatible and chemically stable for up to 
3 days at 5°C

3493 C

Ziconotide acetate EIb 1 mcg/mLc FRK 7.5 mg/mLc Chemically unstable after 6 hr at 21 and 31°C 3493 I

a Tested with ziconotide acetate (EI) 1 mcg/mL.

b Tested with morphine sulfate (CDM) 3.5 mg/mL.

c Tested in sodium chloride 0.9%.

Selected Revisions January 31, 2020. © Copyright, October 
2004. American Society of Health-System Pharmacists, Inc.

Additive Compatibility (Cont.)
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Salbutamol Sulfate
AHFS 12:12.08.12

Products
Salbutamol sulfate injection is available as a solution in 1-mL 
ampuls.3598 3600 Each mL contains 500 mcg of salbutamol as 
the sulfate, as well as sodium chloride, sodium hydroxide, and 
sulfuric acid in water for injection.3598 3600 

Salbutamol sulfate also is available as a concentrate for 
injection in 5-mL ampuls for use in infusions following dilu-
tion.3599 3600 Each mL contains 1 mg of salbutamol as the sulfate, 
as well as sodium chloride, sodium hydroxide, and sulfuric 
acid in water for injection.3599 3600 This concentrate for injec-
tion must be diluted in a suitable infusion solution prior to  
administration.3599 3600 

pH
The pH of both the injection and the concentrate for injection 
(GlaxoSmithKline New Zealand) is adjusted to 3.5.3600 

Tonicity
Both salbutamol sulfate injection and concentrate for injection 
are isotonic.3598 3599 3600 

Trade Name(s)
Salbumol, Ventolin

Administration
Salbutamol sulfate injection is administered by subcutaneous, 
intramuscular, or slow intravenous injection.3598 3600 A 50-mcg/
mL salbutamol concentration (e.g., 250 mcg diluted in 5 mL) is 

suitably dilute for slow intravenous injection; the 500-mcg/mL 
concentration has been diluted with sterile water for injection 
to achieve the 50-mcg/mL concentration.3598 3600 

Salbutamol sulfate concentrate for injection is used to 
prepare intravenous infusion solutions of the drug; it should not 
be administered undiluted.3599 3600 The concentrate for injec-
tion should be diluted to a concentration of 10, 20, or 200 mcg/
mL, depending upon the indication and infusion method (e.g., 
syringe pump), with a compatible infusion solution.3599 3600 
Recommended infusion solutions may vary based on the indica-
tion; consult specific labeling for details.3598 3599 3600 

Stability
Salbutamol sulfate injection and concentrate for injection are 
clear, colorless or pale straw-colored solutions.3598 3599 3600 The 
intact containers should be stored below 30°C and protected 
from light (e.g., by storing in the outer container).3598 3599 3600 

Syringes
Salbutamol sulfate (GlaxoSmithKline) prepared at a salbutamol 
concentration of 3 mg/50 mL in sodium chloride 0.9% in a 
50-mL polypropylene syringe (Becton Dickinson) was physically 
stable for 48 hours at room temperature.3545 

Salbutamol sulfate (GlaxoSmithKline) prepared at a salbu-
tamol concentration of 0.06 mg/mL in sodium chloride 0.9% 
in a 50-mL polypropylene syringe (Becton Dickinson) was phys-
ically and chemically stable for 30 days at 2 to 8°C protected 
from light.3601 

DOI: 10.37573/9781585286850.346

Compatibility Information
Solution Compatibility

Salbutamol sulfate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% GSK Discard 24 hr after preparation 3599, 3600 C

Sodium chloride 0.9% GSK Discard 24 hr after preparation 3599, 3600 C

Drugs in Syringe Compatibility

Salbutamol sulfate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Dimenhydrinate 10 mg/1 mL c 1 mg/1 mL Precipitate forms 2569 I

Hydromorphone HCl KN 1 mg/0.5 mL GL 2.5 mg/2.5 mLa Physically compatible for 1 hr 1904 C

Morphine sulfate AB 5 mg/0.5 mL GL 2.5 mg/2.5 mLa Physically compatible for 1 hr 1904 C
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Pantoprazole sodium b 4 mg/1 mL c 1 mg/1 mL Precipitates immediately 2574 I

a Both preserved (benzyl alcohol 0.9%; benzalkonium chloride 0.01%) and unpreserved sodium chloride 0.9% were used as a diluent.

b Test performed using the formulation WITHOUT edetate disodium.

c Salt not specified.

Y-Site Injection Compatibility (1:1 Mixture)

Salbutamol sulfate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cloxacillin sodium SMX 100 mg/mL GSK 1 mg/mL Physically compatible for up 
to 4 hr at room temperature

3245 C

Meropenem 50 mg/mL GSK 1 mg/mL Physically compatible for 4 hr 
at room temperature

3538 C

Additional Compatibility Information
Infusion Solutions
Manufacturers state that recommended diluents for salbutamol 
sulfate are limited to sodium chloride (concentration unspec-
ified), sodium chloride and dextrose (concentrations unspeci-
fied), dextrose (concentration unspecified), and sterile water for 
injection.3598 3599 3600 

Selected Revisions July 1, 2020. © Copyright, October 1998. 
American Society of Health-System Pharmacists, Inc.

Drugs in Syringe Compatibility (Cont.)
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Sargramostim
AHFS 20:16

GM-CSF

Products
Sargramostim is available in single-dose vials labeled as 
containing 250 mcg. Reconstitute the vial with 1 mL of 
sterile water for injection or bacteriostatic water for injec-
tion containing benzyl alcohol 0.9% directed at the sides of 
the vial. Gently swirl to avoid foaming during dissolution, and 
do not shake. Each mL of the reconstituted solution contains 
sargramostim 250 mcg, mannitol 40 mg, sucrose 10 mg, and 
tromethamine 1.2 mg.1(4/08) 4  The contents of vials reconstituted 
with different diluents should not be mixed.1(4/08) 

Sargramostim is also available as a preserved liquid formu-
lation in 1-mL vials containing in each mL sargramostim 500 
mcg along with mannitol 40 mg, sucrose 10 mg, tromethamine 
1.2 mg, and benzyl alcohol 1.1% as an antimicrobial preserva-
tive.1(4/08) 4 

Specific Activity
The specific activity is approximately 5.6×106 units per milli-
gram.1(4/08) 

pH
From 7.1 to 7.7.1(4/08) 17 

Trade Name(s)
Leukine

Administration
Sargramostim may be administered by subcutaneous injection 
undiluted or by intravenous infusion usually over 2 to 4 hours 
after dilution in sodium chloride 0.9%.1(4/08)  For infusion concen-
trations below 10 mcg/mL, albumin human at a final concentra-
tion of 0.1% should be added to the intravenous solution prior 
to the addition of sargramostim to prevent adsorption.1(4/08) 

The preparations containing benzyl alcohol (Leukine liquid, 
and lyophilized Leukine reconstituted with bacteriostatic water 

for injection containing benzyl alcohol) should not be used in 
neonates.1(4/08) 

Stability
Intact vials, reconstituted solutions, and sargramostim diluted 
in sodium chloride 0.9% should be stored under refrigeration. 
Solutions should be protected from freezing and should not be 
shaken. The liquid formulation is a clear, colorless solution. The 
white lyophilized powder forms a clear, colorless solution on 
reconstitution. The manufacturer recommends administration 
within 6 hours following reconstitution with sterile water for 
injection and/or dilution in an infusion solution and discarding 
any unused solution. When reconstituted with bacteriostatic 
water for injection preserved with benzyl alcohol 0.9%, the 
manufacturer states that the solution may be stored for up to 
20 days under refrigeration.1(4/08) 

Other information indicates that sargramostim reconsti-
tuted with sterile water for injection or bacteriostatic water 
for injection is stable for 30 days at 25°C or under refrigera-
tion.226 

Syringes
Sargramostim 250 mcg and 500 mcg reconstituted with 1 mL 
of bacteriostatic water for injection with benzyl alcohol 0.9% 
and repackaged in 1-mL tuberculin syringes (Becton Dickinson) 
is stated to be stable for 14 days when stored under refrigera-
tion.226 

Sorption
Sargramostim will adsorb to containers and tubing if the 
concentration is below 10 mcg/mL. Albumin human 0.1% should 
be added to the intravenous solution to prevent this.1(4/08) 

Filtration
Sargramostim should not be infused through an inline filter 
because of possible absorption.1(4/08) 4 

DOI: 10.37573/9781585286850.347

Compatibility Information
Solution Compatibility

Sargramostim

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% 10 mg Use within 6 hr 1(4/08) C
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Y-Site Injection Compatibility (1:1 Mixture)

Sargramostim

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 7 mg/mLb IMM 10 mcg/mLb Few small white particles form in 4 hr 1436 I

Amikacin sulfate BR 5 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Aminophylline ES 2.5 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Amphotericin B SQ 0.6 mg/mLa IMM 10 mcg/mLb Yellow precipitate forms immediately 1436 I

Amphotericin B SQ 0.6 mg/mLa IMM 10 mcg/mLa Visually compatible for 4 hr at 22°C 1436 C

Ampicillin sodium BR 20 mg/mLb IMM 10 mcg/mLb Few small particles form in 4 hr 1436 I

Ampicillin sodium–sulbactam 
sodium

RR 20 mg/mLb g IMM 10 mcg/mLb Few small particles form in 4 hr 1436 I

Amsacrine NCI 1 mg/mLa IMM 10 mcg/mLa Visually compatible for 4 hr at 22°C 1436 C

Amsacrine NCI 1 mg/mLa IMM 10 mcg/mLb Haze and yellow precipitate form 1436 I

Aztreonam SQ 40 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Aztreonam SQ 40 mg/mLa IMM 10 mcg/mLb Physically compatible for 4 hr at 23°C 1758 C

Bleomycin sulfate MJ 1 unit/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Butorphanol tartrate BR 0.04 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Calcium gluconate AMR 40 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Carboplatin BR 5 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Carmustine BR 1.5 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Cefazolin sodium LEM 20 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Cefotaxime sodium HO 20 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Cefotetan disodium STU 20 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Ceftazidime GL 40 mg/mLb IMM 10 mcg/mLb Particles and filaments form in 4 hr 1436 I

Ceftazidime LI 40 mg/mLd IMM 6b e  and 15b  
mcg/mL

Visually compatible for 2 hr 1618 C

Ceftriaxone sodium RC 20 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Cefuroxime sodium GL 30 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Chlorpromazine HCl ES 2 mg/mLb IMM 10 mcg/mLb Slight haze forms immediately 1436 I

Cisplatin BR 1 mg/mL IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Clindamycin phosphate LY 10 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Cyclophosphamide MJ 10 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Cyclosporine SZ 5 mg/mLb IMM 6b e  and 15b  
mcg/mL

Visually compatible for 2 hr 1618 C

Cytarabine SCN 50 mg/mL IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Dacarbazine MI 4 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Dactinomycin MSD 0.01 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Dexamethasone sodium phos-
phate

ES 1 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Diphenhydramine HCl RU 1 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Dopamine HCl DU 1.6 mg/mLd IMM 6b e  and 15b  
mcg/mL

Visually compatible for 2 hr 1618 C

Doxorubicin HCl CET 2 mg/mL IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Doxycycline hyclate LY 1 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Droperidol DU 0.4 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Etoposide BR 0.4 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Famotidine MSD 2 mg/mL IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Fentanyl citrate ES 50 mcg/mL IMM 6b e  and 15b  
mcg/mL

Visually compatible for 2 hr 1618 C

Floxuridine RC 3 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Fluconazole RR 2 mg/mL IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Fluorouracil SO 16 mg/mL IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Furosemide AB 3 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Ganciclovir sodium SY 20 mg/mLb IMM 10 mcg/mLb Small particles form in 4 hr 1436 I

Gentamicin sulfate SO 5 mg/mLa IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Granisetron HCl SKB 0.05 mg/mLa IMM 10 mcg/mLb Physically compatible for 4 hr at 23°C 2000 C

Haloperidol lactate LY 0.2 mg/mLb IMM 10 mcg/mLb Small particles form in 4 hr 1436 I

Heparin sodium WY 100 units/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Heparin sodium ES 100 units/mLd IMM 6b e  and 15b  
mcg/mL

Visually compatible for 2 hr 1618 C

Hydrocortisone sodium succinate UP 1 mg/mLb IMM 10 mcg/mLb Few small particles in 1 hr 1436 I

Hydromorphone HCl WI 0.5 mg/mLb IMM 10 mcg/mLb Few small particles in 30 min 1436 I

Hydroxyzine HCl ES 4 mg/mLb IMM 10 mcg/mLb Slight haze and particles form in 4 hr 1436 I

Idarubicin HCl AD 0.5 mg/mLb IMM 10 mcg/mLb Physically compatible 1675 C

Ifosfamide MJ 25 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Imipenem–cilastatin sodium MSD 5 mg/mLb j IMM 10 mcg/mLb Large particle and clump form in 4 hr 1436 I

Immune globulin human CU 50 mg/mL IMM 6b e  and 15b  
mcg/mL

Visually compatible for 2 hr 1618 C

Lorazepam WY 0.1 mg/mLb IMM 10 mcg/mLb Slightly bluish haze forms in 1 hr 1436 I

Magnesium sulfate LY 100 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Mannitol BA 15% IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Mechlorethamine HCl MSD 1 mg/mL IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Meperidine HCl WI 4 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Mesna MJ 10 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Methotrexate sodium CET 15 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Methylprednisolone sodium succi-
nate

UP 5 mg/mLb IMM 10 mcg/mLb Small amounts of particles and filaments 
form in 4 hr

1436 I

Metoclopramide HCl DU 5 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Metronidazole MG 5 mg/mL IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Mitomycin BR 0.5 mg/mL IMM 10 mcg/mLb Slight haze in 30 min 1436 I

Mitoxantrone HCl LE 0.5 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Morphine sulfate WI 1 mg/mLb IMM 10 mcg/mLb Slight haze and particles in 1 hr 1436 I

Nalbuphine HCl DU 10 mg/mL IMM 10 mcg/mLb Haze and filament form 1436 I

Ondansetron HCl GL 0.5 mg/mLb IMM 10 mcg/mLb Filaments form in 30 to 60 min 1436 I

Pentostatin NCI 0.4 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Piperacillin sodium–tazobactam 
sodium

LEc 40 mg/mLa h HO 10 mcg/mLa Physically compatible for 4 hr at 22°C 1688 C

Potassium chloride AB 0.1 mEq/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Prochlorperazine edisylate ES 0.5 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Promethazine HCl ES 2 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Ranitidine HCl GL 2 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Sodium bicarbonate LY 1 mEq/mL IMM 10 mcg/mLb Small amount of particles forms in 4 hr 1436 I

Teniposide BR 0.1 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Tobramycin sulfate LI 5 mg/mLb IMM 10 mcg/mLb Particles and filaments form in 4 hr 1436 I

TPN #133f IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

TPN #181f IMM 6b e  and 15b  
mcg/mL

Visually compatible for 2 hr 1618 C

Trimethoprim–sulfamethoxazole ES 0.8 mg/mLb i IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Vancomycin HCl LI 10 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Vancomycin HCl LI 20 mg/mLd IMM 15 mcg/mLb Visually compatible for 2 hr 1618 C

Vancomycin HCl LI 20 mg/mLd IMM 6 mcg/mLb e Haze forms within 15 min and increases 
due to vancomycin incompatibility with 
albumin human

1618, 
1701 

I

Vinblastine sulfate LY 0.12 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Vincristine sulfate LY 0.05 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

Zidovudine BW 4 mg/mLb IMM 10 mcg/mLb Visually compatible for 4 hr at 22°C 1436 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Test performed using the formulation WITHOUT edetate disodium.

d Tested in both dextrose 5% and sodium chloride 0.9%.

e Tested with 0.1% albumin human added.

f Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

g Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

h Piperacillin sodium component. Piperacillin sodium in an 8:1 fixed-ratio concentration tazobactam sodium,

i Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

j Not specified whether concentration refers to single component or combined components.

Selected Revisions December 12, 2018. © Copyright, October 
1992. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Scopolamine Butylbromide
AHFS 12:08.08

Products
Scopolamine butylbromide 20 mg/mL with sodium chloride in 
water for injection is available in 1-mL ampuls.115 

Trade Name(s)
Buscopan, Scoburen

Administration
Scopolamine butylbromide is administered by intramuscular 
or subcutaneous injection or slowly intravenously. Dextrose 

5% and sodium chloride 0.9% are recommended for dilution if 
needed.115 

Stability
Scopolamine butylbromide injection is a clear, colorless or 
nearly colorless solution. Intact containers should be stored 
below 30°C and protected from light.115 

DOI: 10.37573/9781585286850.348

Compatibility Information
Additive Compatibility

Scopolamine butylbromide

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Floxacillin sodium BE 20 g BI 2 g W Physically compatible for 24 hr at 15 and 
30°C. Precipitate forms in 48 hr at 30°C. No 
change in 48 hr at 15°C

1479 C

Furosemide HO 1 g BI 2 g W Physically compatible for 72 hr at 15 and 30°C 1479 C

Oxycodone HCl NAP 1 g BI 1 g NS, W Visually compatible. Under 4% concentration 
change in 24 hr at 25°C

2600 C

Tramadol HCl AND 11.18 g BI 1.68 g NSa Visually compatible for 7 days at 25°C 
protected from light

2701 C

Tramadol HCl AND 5 g BI 5 g NSa Visually compatible for 7 days at 25°C 
protected from light

2701 C

a Tested in elastomeric pump reservoirs (Baxter).

Drugs in Syringe Compatibility

Scopolamine butylbromide

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Diamorphine HCl EV 50 and 150 
mg/1 mL

BI 20 mg/1 mL Physically compatible with no scopolamine loss 
and 4% diamorphine loss in 7 days at room 
temperature

1455 C

Haloperidol lactate 0.3125 mg/mL BI 2.5, 5, 10 mg/mL Physically compatible. Less than 10% loss of both 
drugs in 15 days at 4 and 25°C

2521 C

Haloperidol lactate 0.625 mg/mL BI 2.5, 5, 10 mg/mL Physically compatible. Less than 10% loss of both 
drugs in 7 days at 4 and 25°C. Over 10% loss of 
scopolamine in 15 days at both temperatures

2521 C

Haloperidol lactate 1.25 mg/mL BI 2.5, 5, 10 mg/mL Physically incompatible. Haloperidol precipitates 
in 15 days at 25°C and 7 days at 4°C

2521 I
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Oxycodone HCl NAP 200 mg/20 mL BI 60 mg/3 mL Visually compatible. Under 4% concentration 
change in 24 hr at 25°C

2600 C

Tramadol HCl GRU 8.33, 16.67, 
33.33 mg/mLa 

BI 3.33, 4.99, 6.67 
mg/mLa 

Physically compatible with no loss of tramadol 
HCl and about 5 to 6% loss of scopolamine butyl-
bromide in 15 days at 4 and 25°C protected from 
light

2632 C

a Diluted with sodium chloride 0.9%.

Selected Revisions October 1, 2012. © Copyright, October 2002. 
American Society of Health-System Pharmacists, Inc.

Drugs in Syringe Compatibility (Cont.)
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Scopolamine Hydrobromide
AHFS 12:08.08

Hyoscine Hydrobromide

Products
Scopolamine hydrobromide is available in 1-mL multiple-dose 
vials containing 0.4- and 1-mg/mL concentrations. Also present 
in the products are methylparaben 0.18% and propylparaben 
0.02%. Hydrobromic acid may have been used to adjust the 
pH.1(6/06) 4 

pH
From 3.5 to 6.5.1(6/06) 4 

Osmolality
The osmolality of scopolamine hydrobromide 0.5 mg/mL was 
determined to be 303 mOsm/kg.1233 

Administration
Scopolamine hydrobromide may be administered subcutane-
ously, intramuscularly, or intravenously by direct intravenous 
injection after dilution with sterile water for injection.1(6/06) 4 

Stability
The product should be stored at controlled room temperature and 
protected from light.1(6/06)  Scopolamine hydrobromide is stated 
to be incompatible with alkalies.4  Scopolamine hydrobromide 
decomposition is primarily due to hydrolysis below pH 3 and to 
both hydrolysis and inversion about the chiral carbon above pH 3. 
The minimum rate of decomposition occurs at pH 3.5.1072 

DOI: 10.37573/9781585286850.349

Compatibility Information
Additive Compatibility

Scopolamine HBr

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Meperidine HCl WI 100 mg 0.43 mg Physically compatible 3 C

Oxycodone HCl NAP 1 g 30 mg NS, W Visually compatible. Under 4% concen-
tration change in 24 hr at 25°C

2600 C

Succinylcholine chloride AB 2 g 0.43 mg Physically compatible 3 C

Drugs in Syringe Compatibility

Scopolamine HBr

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Atropine sulfate ST 0.4 mg/1 mL ST 0.4 mg/1 mL Physically compatible for at least 15 min 326 C

Buprenorphine HCl Physically and chemically compatible 4 C

Butorphanol tartrate BR 4 mg/2 mL ST 0.4 mg/1 mL Physically compatible for 30 min at room 
temperature

566 C

Chlorpromazine HCl SKF 50 mg/2 mL 0.6 mg/1.5 mL Physically compatible for at least 15 min 14 C

Chlorpromazine HCl PO 50 mg/2 mL ST 0.4 mg/1 mL Physically compatible for at least 15 min 326 C

Diamorphine HCl MB 10, 25, 50 mg/1 
mL

EV 60 mcg/1 mLa Physically compatible and diamorphine stable 
for 24 hr at room temperature

1454 C

Diamorphine HCl EV 50 and 150 
mg/1 mL

EV 0.4 mg/1 mL Physically compatible with 7% diamorphine loss 
in 7 days at room temperature

1455 C

Dimenhydrinate HR 50 mg/1 mL ST 0.4 mg/1 mL Physically compatible for at least 15 min 326 C

Diphenhydramine HCl PD 50 mg/1 mL ST 0.4 mg/1 mL Physically compatible for at least 15 min 326 C
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Droperidol MN 2.5 mg/1 mL ST 0.4 mg/1 mL Physically compatible for at least 15 min 326 C

Fentanyl citrate MN 100 mcg/1 mL 0.6 mg/1.5 mL Physically compatible for at least 15 min 14 C

Fentanyl citrate MN 0.05 mg/1 mL ST 0.4 mg/1 mL Physically compatible for at least 15 min 326 C

Glycopyrrolate RB 0.2 mg/1 mL ES 0.4 mg/1 mL Physically compatible. pH in glycopyrrolate 
stability range for 48 hr at 25°C

331 C

Glycopyrrolate RB 0.2 mg/1 mL ES 0.8 mg/2 mL Physically compatible. pH in glycopyrrolate 
stability range for 48 hr at 25°C

331 C

Glycopyrrolate RB 0.4 mg/2 mL ES 0.4 mg/1 mL Physically compatible. pH in glycopyrrolate 
stability range for 48 hr at 25°C

331 C

Hydromorphone HCl KN 4 mg/2 mL BW 0.43 mg/0.5 mL Physically compatible for 30 min 517 C

Hydroxyzine HCl PF 100 mg/4 mL 0.6 mg/1.5 mL Physically compatible for at least 15 min 14 C

Hydroxyzine HCl PF 50 mg/1 mL ST 0.4 mg/1 mL Physically compatible for at least 15 min 326 C

Hydroxyzine HCl PF 100 mg/2 mL 0.65 mg/1 mL Physically compatible 771 C

Hydroxyzine HCl PF 50 mg/1 mL 0.65 mg/1 mL Physically compatible 771 C

Meperidine HCl WY 100 mg/1 mL 0.6 mg/1.5 mL Physically compatible for at least 15 min 14 C

Meperidine HCl WI 50 mg/1 mL ST 0.4 mg/1 mL Physically compatible for at least 15 min 326 C

Methohexital sodium Haze forms in 1 hr 4 I

Metoclopramide HCl NO 10 mg/2 mL ST 0.4 mg/1 mL Physically compatible for 15 min at room 
temperature

565 C

Midazolam HCl RC 5 mg/1 mL BW 0.43 mg/0.5 mL Physically compatible for 4 hr at 25°C 1145 C

Morphine sulfate WY 15 mg/1 mL 0.6 mg/1.5 mL Physically compatible for at least 15 min 14 C

Morphine sulfate ST 15 mg/1 mL ST 0.4 mg/1 mL Physically compatible for at least 15 min 326 C

Morphine sulfate BP 500 mg/5 mL BP 5 mg/5 mL Little scopolamine loss in 14 days at room 
temperature or 37°C. Morphine not tested

1609 C

Nalbuphine HCl EN 10 mg/1 mL BW 0.86 mg/1 mL Physically compatible for 36 hr at 27°C 762 C

Nalbuphine HCl EN 5 mg/0.5 mL BW 0.86 mg/1 mL Physically compatible for 36 hr at 27°C 762 C

Nalbuphine HCl EN 10 mg/1 mL BW 0.43 mg/0.5 mL Physically compatible for 36 hr at 27°C 762 C

Nalbuphine HCl DU 10 mg/1 mL 0.4 mg Physically compatible for 48 hr 128 C

Nalbuphine HCl DU 20 mg/1 mL 0.4 mg Physically compatible for 48 hr 128 C

Oxycodone HCl NAP 200 mg/20 mL 2.4 mg/6 mL Visually compatible. Under 4% concentration 
change in 24 hr at 25°C

2600 C

Pentazocine lactate WI 30 mg/1 mL 0.6 mg/1.5 mL Physically compatible for at least 15 min 14 C

Pentazocine lactate WI 30 mg/1 mL ST 0.4 mg/1 mL Physically compatible for at least 15 min 326 C

Pentobarbital sodium AB 500 mg/10 mL 0.13 mg/0.26 mL Physically compatible 55 C

Pentobarbital sodium WY 100 mg/2 mL 0.6 mg/1.5 mL Physically compatible for at least 15 min 14 C

Pentobarbital sodium AB 50 mg/1 mL ST 0.4 mg/1 mL Physically compatible for at least 15 min 326 C

Prochlorperazine 
edisylate

SKF 0.6 mg/1.5 mL Physically compatible for at least 15 min 14 C

Prochlorperazine 
edisylate

PO 5 mg/1 mL ST 0.4 mg/1 mL Physically compatible for at least 15 min 326 C

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Promethazine HCl WY 50 mg/2 mL 0.6 mg/1.5 mL Physically compatible for at least 15 min 14 C

Promethazine HCl PO 50 mg/2 mL ST 0.4 mg/1 mL Physically compatible for at least 15 min 326 C

Ranitidine HCl GL 50 mg/2 mL AB 0.4 mg/1 mL Physically compatible for 1 hr at 25°C 978 C

Ranitidine HCl GL 50 mg/5 mL 0.5 mg Physically compatible for 4 hr at ambient 
temperature under fluorescent light

1151 C

a Diluted with sterile water for injection.

Y-Site Injection Compatibility (1:1 Mixture)

Scopolamine HBr

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Fentanyl citrate JN 0.025 mg/mLa LY 0.05 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Heparin sodium UP 1000 units/Lb BW 0.86 mg/mL Physically compatible for 4 hr at room temperature 534 C

Hydrocortisone sodium 
succinate

UP 10 mg/Lb BW 0.86 mg/mL Physically compatible for 4 hr at room temperature 534 C

Hydromorphone HCl AST 0.5 mg/mLa LY 0.05 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Methadone HCl LI 1 mg/mLa LY 0.05 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Morphine sulfate AST 1 mg/mLa LY 0.05 mg/mLa Physically compatible for 48 hr at 22°C 1706 C

Potassium chloride AB 40 mEq/Lb BW 0.86 mg/mL Physically compatible for 4 hr at room temperature 534 C

Propofol ZENc 10 mg/mL LY 0.4 mg/mL Physically compatible for 1 hr at 23°C 2066 C

a Tested in dextrose 5%.

b Tested in dextrose 5% in Ringer’s injection, lactated, dextrose 5% in Ringer’s injection, dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

c Test performed using the formulation WITH edetate disodium.

Selected Revisions January 31, 2020. © Copyright, October 
1982. American Society of Health-System Pharmacists, Inc.

Drugs in Syringe Compatibility (Cont.)
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Sodium Acetate
AHFS 40:08

Products
Sodium acetate is available as a 16.4% solution in 20-, 50-, 
100-, and 250-mL vials. Each mL of solution contains 2 mEq of 
sodium acetate in water for injection. Sodium acetate is also 
available as a 32.8% solution in 50- and 100-mL vials. Each mL 
of solution contains 4 mEq of sodium acetate in water for injec-
tion. The pH may have been adjusted with acetic acid.1(9/06) 

pH
From 6 to 7.1(9/06) 17 

Osmolarity
Sodium acetate injection is very hypertonic and must be 
diluted for use. The 2-mEq/mL concentration has a calculated  

osmolarity of 4 mOsm/mL, and the 4-mEq/mL concentration 
has a calculated osmolarity of 8 mOsm/mL.1(9/06) 

Administration
Sodium acetate is administered by slow intravenous infusion 
after addition to a larger volume of fluid. It must not be given 
undiluted.1(9/06) 

Stability
The product should be stored at controlled room temperature 
and protected from freezing and excessive heat. Discarding 
the vials four hours after initial entry has been recom-
mended.1(9/06) 

DOI: 10.37573/9781585286850.350

Compatibility Information
Y-Site Injection Compatibility (1:1 Mixture)

Sodium acetate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Enalaprilat MSD 0.05 mg/mLb LY 0.4 mEq/mLa Physically compatible for 24 hr at room temperature 
under fluorescent light

1355 C

Esmolol HCl DCC 10 mg/mLa LY 0.4 mEq/mLa Physically compatible for 24 hr at 22°C 1169 C

Labetalol HCl SC 1 mg/mLa LY 0.4 mEq/mLa Physically compatible for 24 hr at 18°C 1171 C

Nicardipine HCl DCC 0.1 mg/mLa LY 0.4 mEq/mLa Visually compatible for 24 hr at room temperature 235 C

Ondansetron HCl GL 0.1 mg/mLa 0.1 and 1 mEq/mLa Physically compatible for 4 hr at room temperature 1661 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

Selected Revisions October 1, 2012. © Copyright, October 1990. 
American Society of Health-System Pharmacists, Inc.
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Sodium Bicarbonate
AHFS 40:08

Products
Sodium bicarbonate injection is available from various manu-
facturers in vials and syringes as an aqueous solution in concen-
trations of 4.2, 7.5, and 8.4%.3223 3224 Carbon dioxide may have 
been added to some products to adjust the pH.3224 

Concentration

Bicarbonate
(and Sodium)
Concentration

Total
Container
Content Osmolarity

8.4% 1 mEq/mL 10 mEq/10 mL 2000 mOsm/L

8.4% 1 mEq/mL 50 mEq/50 mL 2000 mOsm/L

7.5% 0.892 mEq/mL 44.6 mEq/50 mL 1790 mOsm/L

4.2% 0.5 mEq/mL 5 mEq/10 mL 1000 mOsm/L

Sodium bicarbonate 4% neutralizing additive solution (Neut, 
Hospira) is available in 5-mL single-dose vials.3225 Each mL of 
solution provides 0.48 mEq of bicarbonate and sodium and 2 
mg of edetate disodium anhydrous.3225 Sodium bicarbonate 
neutralizing additive solution is used to raise the pH of acidic 
solutions.3225 

Equivalency
Each 84 mg of sodium bicarbonate provides 1 mEq of sodium 
and bicarbonate ions.3223 3224 

pH
From 7 to 8.5.3223 3224 3225 

Administration
Sodium bicarbonate is administered intravenously, either undi-
luted or diluted in other fluids.3223 3224 3225 It also has been admin-
istered subcutaneously if diluted to isotonicity (1.5%).2043 

Stability
Sodium bicarbonate injection should be stored at controlled 
room temperature.3223 3224 3225 A solution that is unclear or that 
contains a precipitate should not be used.3223 3224 

Sodium bicarbonate injection under simulated summer 
conditions in paramedic vehicles was exposed to temperatures 
ranging from 26 to 38°C over 4 weeks. Analysis found no loss of 
the drug under these conditions.2562 

Combining sodium bicarbonate with acids in aqueous solu-
tions results in the liberation of carbon dioxide gas.2248 The 
bubbles can evolve to a sufficient quantity to cause efferves-
cence.2248 

The stability of sodium bicarbonate 7.5% in polypropylene 
syringes is inversely related to the storage temperature.136 Esti-
mates of room temperature stability range from 1 week137 to 1 
month.136 Refrigeration may increase the stability to 60137 to 
90 days.136 Stability also may be increased by refrigerating the 
sodium bicarbonate injection and the syringes before prepara-
tion, rinsing the syringes twice with refrigerated sterile water 
for injection, minimizing the contact of the solution with the air 
by expelling the air from the syringes, and taping the plunger 
in place to minimize its movement from escaping carbon 
dioxide.137 

pH Effects
Drugs such as sodium bicarbonate that may raise the pH of 
an admixture above 6 may cause significant decomposition of 
alkali-labile drugs.59 77 79 

The change in pH that occurs when 5 mL of sodium bicar-
bonate 4% additive solution (Neut, Abbott) is added to a liter of 
5 common infusion solutions (Travenol) was reported:1129 

Solution Initial pH

pH after
Neut
Added

pH
Increase

Dextrose 5% 4.4 7.5 3.1

Dextrose 10% 3.9 7.1 3.2

Ringer’s injection 5.6 7.5 1.9

Sodium chloride 0.45% 5.6 7.8 2.2

Sodium chloride 0.9% 5.5 7.6 2.2

DOI: 10.37573/9781585286850.351

Compatibility Information
Solution Compatibility

Sodium bicarbonate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in half-strength Ring-
er’s injection

AB 3.75 g Physically compatible 3 C

Dextrose 5% in Ringer’s injection AB 3.75 g Physically compatible 3 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in half-strength Ringer’s 
injection, lactated

AB 3.75 g Physically compatible 3 C

Dextrose 2.5% in Ringer’s injection, 
lactated

AB 3.75 g Physically compatible 3 C

Dextrose 5% in Ringer’s injection, 
lactated

AB 3.75 g Physically compatible 3 C

Dextrose 5% in Ringer’s injection, 
lactated

AB AB 80 mEq Physically incompatible 15 I

Dextrose 10% in Ringer’s injection, 
lactated

AB 3.75 g Physically compatible 3 C

Dextrose 2.5% in sodium chloride 
0.45%

AB 3.75 g Physically compatible 3 C

Dextrose 2.5% in sodium chloride 
0.9%

AB 3.75 g Physically compatible 3 C

Dextrose 5% in sodium chloride 
0.225%

AB 3.75 g Physically compatible 3 C

Dextrose 5% in sodium chloride 
0.45%

AB 3.75 g Physically compatible 3 C

Dextrose 5% in sodium chloride 
0.9%

AB 3.75 g Physically compatible 3 C

Dextrose 5% in sodium chloride 
0.9%

TRa AB 4 g Stable for 24 hr at 5°C 282 C

Dextrose 10% in sodium chloride 
0.9%

AB 3.75 g Physically compatible 3 C

Dextrose 2.5% AB 3.75 g Physically compatible 3 C

Dextrose 5% AB 3.75 g Physically compatible 3 C

Dextrose 5% TRa AB 4 g Stable for 24 hr at 5°C 282 C

Dextrose 5% BRNc HOS 50, 100, 150 mEq Physically compatible. Bicarbonate and pH 
remained stable over 7 days at 4 and 24°C

2817 C

Dextrose 10% AB 3.75 g Physically compatible 3 C

Ionosol B in dextrose 5% AB 3.75 g Physically compatible 3 C

Ionosol MB in dextrose 5% AB 3.75 g Physically compatible 3 C

Ringer’s injection AB 3.75 g Physically compatible 3 C

Ringer’s injection, lactated AB 3.75 g Physically compatible 3 C

Ringer’s injection, lactated AB AB 80 mEq Physically incompatible 15 I

Sodium chloride 0.45% AB 3.75 g Physically compatible 3 C

Sodium chloride 0.9% AB 3.75 g Physically compatible 3 C

Sodium chloride 0.9% TRa AB 4 g Stable for 24 hr at 5°C 282 C

Sodium lactate 1⁄6 M AB 3.75 g Physically compatible 3 C

TNA #66 to #68b 100 mEq Physically compatible with 10% or less carbon 
dioxide loss and unchanged pH in 7 days at 
25°C protected from light

1011 C

Solution Compatibility (Cont.)
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

TNA #67b 100 mEq Physically compatible with 10% or less carbon 
dioxide loss and unchanged pH in 7 days at 
25°C protected from light

1011 C

TNA #68b 100 mEq Physically compatible with 10% or less carbon 
dioxide loss and unchanged pH in 7 days at 
25°C protected from light

1011 C

TPN #62b 50 and 150 mEq Physically compatible with 10% or less carbon 
dioxide loss and unchanged pH in 7 days at 
25°C protected from light

1011 C

TPN #63b 50 and 150 mEq Physically compatible with 10% or less carbon 
dioxide loss and unchanged pH in 7 days at 
25°C protected from light

1011 C

TPN #64b 50 and 150 mEq Physically compatible with 10% or less carbon 
dioxide loss and unchanged pH in 7 days at 
25°C protected from light

1011 C

TPN #65b 50 and 150 mEq Physically compatible with 10% or less carbon 
dioxide loss and unchanged pH in 7 days at 
25°C protected from light

1011 C

a Tested in both glass and PVC containers.

b Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

c Tested in polyolefin containers.

Additive Compatibility

Sodium bicarbonate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g BR 15 g D5LR, D5R, 
D5S, D5W, 
D10W, LR, NS, 
R, SL

Physically compatible and both stable for 24 hr 
at 25°C

294 C

Aminophylline SE 1 g AB 80 mEq D5W Physically compatible 15 C

Aminophylline SE 500 mg AB 40 mEq Physically compatible 6 C

Amoxicillin sodium 10, 20, 
50 g

2.74% 9% amoxicillin loss in 6 and 4 hr at 10 and 20 
g/L, respectively, and 15% loss in 4 hr at 50 g/L 
at 25°C

1469 I

Amoxicillin sodium 10, 20, 
50 g

8.4% 10 and 13% amoxicillin loss in 4 hr at 10 and 
20 g/L, respectively, and 17% loss in 3 hr at 50 
g/L at 25°C

1469 I

Amphotericin B SQ 50 mg AB 2.4 mEqa D5W Physically compatible for 24 hr 772 C

Ampicillin sodium AY 2 and 4 g 1.4% 10% ampicillin loss in 6 hr at room temperature 99 I

Ampicillin sodium BAY 15 g 1.4% 10% ampicillin loss in 10 hr at 25°C 604 I

Ampicillin sodium BAY 2 g 1.4% 10% ampicillin loss in 17 hr at 25°C 604 I

Ampicillin sodium BAY 5 g 1.4% 10% ampicillin loss in 14 hr at 25°C 604 I

Amsacrine NCI 2 mEq D5W Amsacrine chemically stable for 96 hr at room 
temperature

234 C

Ascorbic acid UP 500 mg AB 80 mEq D5W Physically incompatible 15 I

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Atropine sulfate 0.4 mg AB 2.4 mEqa D5W Physically compatible for 24 hr 772 C

Azacitidine Stated to be incompatible 3325, 
3326 

I

Calcium chloride UP AB D5W Conditionally compatible depending on 
concentrations

15 ?

Calcium chloride 1 g AB 2.4 mEqa D5W Physically compatible for 24 hr 772 C

Calcium gluconate UP AB D5W Conditionally compatible depending on 
concentrations

15 ?

Carboplatin 1 g 200 mmol 13% carboplatin loss in 24 hr at 27°C 1379 I

Carmustine BR 100 mg AB 100 mEq D5W, NS 10% carmustine loss in 15 min and 27% in 90 
min

523 I

Cefoxitin sodium MSD 1 g AB 200 mg W 5 to 6% cefoxitin loss in 24 hr and 11 to 12% in 
48 hr at 25°C. 2 to 3% loss in 7 days at 5°C

308 C

Ceftazidime GL 20 g 4.2% 11% ceftazidime loss in 24 hr at 25°C. 3% loss 
in 48 hr at 4°C

1136 C

Ceftriaxone sodium RC 10 to 40 g 5% Less than 10% loss in 24 hr at 25°C 1(3/06) C

Chloramphenicol 
sodium succinate

PD 10 g AB 80 mEq D5W Physically compatible 15 C

Chloramphenicol 
sodium succinate

PD 1 g AB 80 mEq Physically compatible 6 C

Ciprofloxacin MI 2 g i D5W Physically incompatible 888 I

Ciprofloxacin BAY 2 g AST 4 g D5W Precipitates immediately 2413 I

Cisplatin 50 and 500 
mg

5% Bright gold precipitate forms in 8 to 24 hr at 
25°C

635 I

Clindamycin phosphate UP 1.2 g 44 mEq D5S, D5W Clindamycin stable for 24 hr 101 C

Cytarabine UP 200 mg 
and 1 g

AB 50 mEq D5Wb Physically compatible with no cytarabine loss in 
7 days at 8 and 22°C

748 C

Cytarabine UP 200 mg AB 50 mEq D5¼Sb c Physically compatible with no cytarabine loss in 
7 days at 8 and 22°C

748 C

Dobutamine HCl LI 1 g MG 5% Cloudy brown with precipitate in 3 hr at 25°C. 
18% dobutamine loss in 24 hr

789 I

Dobutamine HCl LI 1 g IX 500 mEq D5W, NS White precipitate in 6 hr at 21°C 812 I

Dopamine HCl AS 800 mg MG 5% Color change 5 min after mixing 79 I

Doxapram HCl WW Precipitation or gas formation 3220 I

Epinephrine HCl 4 mg AB 2.4 mEqa D5W Epinephrine inactivated 772 I

Epinephrine HCl 4 mg 5% Epinephrine rapidly decomposes. 58% loss 
immediately after mixing

48 I

Ertapenem sodium ME 10 and 
20 g

AB 5% Visually compatible. 11% loss in 3 hr at 25°C. 16 
to 19% loss in 1 day at 4°C

2487 I

Erythromycin lactobi-
onate

AB 1 g AB 3.75 g Physically compatible. Erythromycin stable for 
24 hr at 25°C

20 C

Erythromycin lactobi-
onate

AB 1 g AB 2.4 mEqa D5W Physically compatible for 24 hr 772 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Esmolol HCl ACC 10 g MGc 5% Visually compatible. 5 and 8% esmolol losses in 
7 days at 4 and 27°C, respectively

1831 C

Fat emulsion, intrave-
nous

VT 10% BR 7.5 g Physically compatible for 48 hr at 4°C and room 
temperature

32 C

Fat emulsion, intrave-
nous

VT 10% 3.4 g Lipid coalescence in 24 hr at 8 and 25°C 825 I

Furosemide HO 1 g IMS 8.4% Physically compatible for 72 hr at 15 and 30°C 1479 C

Heparin sodium AB 20,000 
units

AB 2.4 mEqa D5W Physically compatible for 24 hr 772 C

Hyaluronidase WY 150 units AB 2.4 mEqa D5W Physically compatible for 24 hr 772 C

Imipenem–cilastatin 
sodium

MSD 2.5j g AB 5% 43% imipenem loss in 3 hr at 25°C and 52% in 
24 hr at 4°C

1141 I

Imipenem–cilastatin 
sodium

MSD 5j g AB 5% 45% imipenem loss in 3 hr at 25°C and 50% in 
24 hr at 4°C

1141 I

Isoproterenol HCl WI 5 mg 5% Isoproterenol decomposition 48 I

Isoproterenol HCl BN 1 mg AB 2.4 mEqa D5W Isoproterenol decomposition 772 I

Labetalol HCl SC 1.25, 2.5, 
3.75 g

TR 5% White precipitate forms within 6 hr after 
mixing at 4 and 25°C

757 I

Levofloxacin OMJ 0.5 g BA 5%b Physically compatible. No loss in 3 days at 25°C, 
14 days at 5°C, in dark

1986 C

Levofloxacin OMJ 0.5 g BA 5%b Precipitate forms within 13 weeks at −20°C 1986 I

Levofloxacin OMJ 5 g BA 5%b Physically compatible. No loss in 3 days at 25°C, 
14 days at 5°C, 26 weeks at −20°C, in dark

1986 C

Lidocaine HCl AST 2 g AB 40 mEq Physically compatible 24 C

Lidocaine HCl 1 g AB 2.4 mEqa D5W Physically compatible for 24 hr 772 C

Magnesium sulfate LI 16 mEq AB 80 mEq D5W Physically incompatible 15 I

Magnesium sulfate HOS 1.5 and 15 
mEq

BA 50 mEq h Physically compatible. No loss of ions for 48 hr 
at 23°C

2814 C

Mannitol AMR 25 g AB 44.6 mEq D5LR, D5¼S, 
D5½S, D5S, 
D5W, D10W, 
NS, ½Sd 

Visually compatible for 24 hr at 24°C 1853, 
1973 

C

Meperidine HCl WI 100 mg AB 2.4 mEqa D5W Physically compatible for 24 hr 772 C

Meropenem ZEN 1 g BA 5% 10% meropenem loss in 4 hr at 24°C and 18 hr 
at 4°C

2089 Ig 

Meropenem ZEN 20 g BA 5% 9 to 10% meropenem loss in 3 hr at 24°C and 
18 hr at 4°C

2089 Ig 

Methotrexate sodium 2 g 50 mEq No photodegradation products in 12 hr in 
room light

433 C

Methotrexate sodium LE 750 mg 50 mEq D5W 6% methotrexate loss in 1 week at 5°C in dark. 
At 23°C in light, 6% loss in 72 hr and 15% in 1 
week

465 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Methyldopate HCl MSD 1 g 50 mEq D5W, D10W, 
D2.5½S, D2.5S, 
D5¼S, D5½S, 
D5S, D10S, NS, 
½S

Physically compatible 23 C

Methyldopate HCl MSD 1 g AB 5% Stable for 24 hr 23 C

Midazolam HCl RC 100 mg c 5% Transient precipitation upon mixing 355 ?

Midazolam HCl RC 500 mg c 5% Precipitation upon mixing 355 I

Multivitamins USV 10 mL AB 4.8 mEqe D5W Physically compatible for 24 hr 772 C

Nafcillin sodium WY 500 mg AB 40 mEq Physically compatible 27 C

Nicardipine HCl DME 50 and 500 
mg

TRc 5% Precipitate forms immediately 1380 I

Norepinephrine bitar-
trate

WI 2 mg AB 80 mEq D5W Physically incompatible 15 I

Norepinephrine bitar-
trate

BN 8 mg AB 2.4 mEqa D5W Norepinephrine decomposition 772 I

Oxytocin PD 5 units AB 2.4 mEqa D5W Physically compatible for 24 hr 772 C

Penicillin G potassium 100 million 
units

AB 2.4 mEqa D5W Physically compatible for 24 hr 772 C

Penicillin G potassium SQ 1 million 
units

AB 3.75 g D5W 26% penicillin loss in 24 hr at 25°C 47 I

Penicillin G potassium SQ 1 million 
units

0.5 and 
0.75 g

D5W Penicillin loss at 20°C due to pH 135 I

Penicillin G potassium f 900,000 
units

3.75 g D5W 26% penicillin loss in 24 hr at 25°C 48 I

Pentazocine lactate WI 300 mg AB 80 mEq D5W Physically incompatible 15 I

Pentobarbital sodium AB 1 g AB 80 mEq D5W Physically incompatible 15 I

Phenylephrine HCl WI 10 mg AB 2.4 mEqa D5W Physically compatible for 24 hr 772 C

Phenylephrine HCl WI 20 mg 5% Stable for 24 hr at 25°C 48 C

Phytonadione MSD 10 mg AB 2.4 mEqa D5W Physically compatible for 24 hr 772 C

Posaconazole ME i Stated to be incompatible 2911 I

Potassium chloride 120 mEq AB 2.4 mEqa D5W Physically compatible for 24 hr 772 C

Prochlorperazine 
edisylate

SKF 10 mg AB 2.4 mEqa D5W Physically compatible for 24 hr 772 C

Ranitidine HCl 5% Stable for 48 hr at room temperature 3497, 
3498 

C

Succinylcholine chlo-
ride

AB 1 g AB 2.4 mEqa D5W Succinylcholine decomposition 772 I

Verapamil HCl KN 80 mg BR 89.2 mEq D5W, NS Physically compatible for 24 hr 764 C

Voriconazole PF, SZ 4.2% Voriconazole slightly decomposes at room 
temperature

3233, 
3348 

I

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Voriconazole XGN 4.2% Voriconazole slightly decomposes at room 
temperature

3347 I

a One vial of Neut added to a liter of admixture.

b Tested in PVC containers.

c Tested in glass containers.

d Tested in polyolefin containers.

e Two vials of Neut added to a liter of admixture.

f A buffered preparation was specified.

g Incompatible by conventional standards but may be used in shorter periods of time.

h Tested in an extemporaneously-compounded hemofiltration solution.

i Final sodium bicarbonate concentration not specified.

j Imipenem component. Imipenem in a 1:1 fixed-ratio concentration with cilastatin.

Drugs in Syringe Compatibility

Sodium bicarbonate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Bupivacaine HCl AST, WI 0.25, 0.5a, 0.75%a, 
20 mL

AB 4%, 0.05 to 0.6 mL Precipitate forms in 1 to 2 min up to 2 hr at lowest 
amount of bicarbonate

1724 I

Bupivacaine HCl BEL 0.5%b, 20 mL 1.4%, 1.5 mL No epinephrine loss in 7 days at room tempera-
ture. Bupivacaine not tested

1743 C

Bupivacaine HCl BEL 0.5%b, 20 mL 4.2 and 8.4%, 1.5 mL 5 to 7% epinephrine loss in 7 days at room 
temperature. Bupivacaine not tested

1743 C

Caffeine citrate 20 mg/1 mL AST 4.2%, 1 mL Visually compatible for 4 hr at 25°C 2440 C

Dimenhydrinate 10 mg/1 mL 1 mEq/1 mL Precipitates immediately 2569 I

Glycopyrrolate RB 0.2 mg/1 mL AB 75 mg/1 mL Gas evolves 331 I

Glycopyrrolate RB 0.2 mg/1 mL AB 150 mg/2 mL Gas evolves 331 I

Glycopyrrolate RB 0.4 mg/2 mL AB 75 mg/1 mL Gas evolves 331 I

Lidocaine HCl ES 2%c, 30 mL AB 3 mEq/3 mL 11% lidocaine and 28% epinephrine loss in 1 week 
at 25°C

1712 I

Lidocaine HCl ES 2%c, 30 mL AB 3 mEq/3 mL 6% lidocaine loss in 4 weeks at 4°C. 12% epineph-
rine loss in 3 weeks at 4°C

1712 C

Lidocaine HCl AST 1%c LY 0.1 mEq/mL 25% epinephrine loss in 1 week at room tempera-
ture. Lidocaine not tested

1713 I

Lidocaine HCl 0.9% 0.088 mEq/mL 11% lidocaine loss in 7 days at room temperature 1723 C

Lidocaine HCl AST 1 and 1.5%a, 20 mL AST 8.4%/2 mL Visually compatible for up to 5 hr at room 
temperature

1724 C

Lidocaine HCl AST 2%a, 20 mL AST 8.4%/2 mL Haze forms but dissipates with gentle agitation 1724 ?

Lidocaine HCl AST 1 and 1.5%a, 20 mL AB 4%/4 mL Visually compatible for up to 5 hr at room 
temperature

1724 C

Lidocaine HCl AST 2%a, 20 mL AB 4%/4 mL Haze forms but dissipates with gentle agitation 1724 ?

Lidocaine HCl BEL 2%d, 20 mL 1.4 and 8.4%/1.5 mL 8% epinephrine loss in 7 days at room tempera-
ture. Lidocaine not tested

1743 C

Additive Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Lidocaine HCl 2%/10 mL 8.4%/1 mL Physically compatible. No loss of lidocaine in 6 hr 1401 C

Lidocaine HCl 2%c, 10 mL 8.4%/1.5 mL Physically compatible. No loss of lidocaine or 
epinephrine in 6 hr

1401 C

Lidocaine HCl 2%c, 10 mL 1.4%/1.5 mL Physically compatible. No loss of lidocaine or 
epinephrine in 6 hr

1401 C

Lidocaine HCl 1%c, 10 mL 8.4%/1 mL Cloudiness in some samples with no epinephrine 
loss for 72 hr in the dark. Exposed to light and air, 
precipitation and 20% epinephrine loss in 24 hr. 
Lidocaine not tested

2408 ?

Lidocaine HCl ASZ 1 and 2%c, 2.7 mL HOS 8.4%/0.3 mL Physically compatible. 10% epinephrine loss in 
7 days and 5% lidocaine loss in 28 days at 5°C in 
dark

2815 C

Mepivacaine HCl AST, WI 1 and 1.5%/20 mL AST 8.4%; 0.5, 1, 2 mL Precipitate forms within approximately 1 hr 1724 I

Mepivacaine HCl AST, WI 1 and 1.5%/20 mL AB 4%; 1, 2, 4 mL Precipitate forms within approximately 1 hr 1724 I

Metoclopramide 
HCl

RB 10 mg/2 mL AB 100 mEq/100 mL Gas evolves 1167 I

Metoclopramide 
HCl

RB 160 mg/32 mL AB 100 mEq/100 mL Gas evolves 1167 I

Milrinone lactate STR 5.25 mg/5.25 mL AB 3.75 g/50 mL Physically compatible. No milrinone loss in 20 min 
at 23°C

1410 C

Pantoprazole 
sodium

e 4 mg/1 mL 1 mEq/1 mL Precipitates after 1 hr 2574 I

Pentobarbital 
sodium

AB 500 mg/10 mL 3.75 g/50 mL Physically compatible 55 C

a Tested with and without epinephrine hydrochloride 1:200,000 added.

b Tested with epinephrine hydrochloride 1:200,000 added.

c Tested with epinephrine hydrochloride 1:100,000 added.

d Tested with epinephrine hydrochloride 1:80,000 added.

e Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Sodium bicarbonate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 5 mg/mLa IX 0.5 mEq/mLa Physically compatible for 4 hr at 25°C 1157 C

Allopurinol sodium BW 3 mg/mLb AB 1 mEq/mL Small and large crystals form in 1 hr 1686 I

Amifostine USB 10 mg/mLa AST 1 mEq/mL Physically compatible for 4 hr at 23°C 1845 C

Amiodarone HCl WY 3 mg/mLa AB 1 mEq/mL Precipitate forms immediately 1851 I

Amiodarone HCl WY 6 mg/mLa AB 1 mEq/mL Translucent haze in 1 hr 2352 I

Anidulafungin VIC 0.5 mg/mLa APP 1 mEq/mL Haze increases immediately and microparticu-
lates occur in 4 hr

2617 I

Aztreonam SQ 40 mg/mLa AB 1 mEq/mL Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa AMR 1 mEq/mL Physically compatible for 4 hr at 23°C 2373 C

Calcium chloride AB 4 mg/mLd AB 1 mEq/mL Slight haze or precipitate in 1 hr 1316 I

Drugs in Syringe Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cangrelor tetrasodium TMC 1 mg/mLb 1 mEq/mL Physically compatible for 4 hr 3243 C

Ceftaroline fosamil FOR 2.22 mg/mLh HOS 1 mEq/mL Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime–avibactam 
sodium

ALL 20 mg/mLa q Physically compatible for up to 4 hr at room 
temperature

3004 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLd o HOS 1 mEq/mL Physically compatible for 2 hr 3262 C

Ceftriaxone sodium RC 100 mg/mL 1.4% Visually compatible for 4 hr at room tempera-
ture

1788 C

Ciprofloxacin MI 2 mg/mLa AB 1 mEq/mL Visually compatible for 24 hr at 24°C 1655 C

Ciprofloxacin MI 2 mg/mLb AB 1 mEq/mL Very fine crystals form in 20 min in NS 1655 I

Ciprofloxacin MI 2 mg/mLa AB 1 mEq/mL Physically compatible for 4 hr at 23°C 1869 C

Ciprofloxacin MI 2 mg/mLa AB 0.1 mEq/mLa Subvisible haze forms immediately. Crystalline 
precipitate in 4 hr at 23°C

1869 I

Ciprofloxacin BAY 1 and 2 mg/
mLa 

AB 1 and 0.75a 
mEq/mL

Physically compatible for 4 hr at 23°C 2065 C

Ciprofloxacin BAY 1 mg/mLb AB 1 and 0.75b 
mEq/mL

Physically compatible for 4 hr at 23°C 2065 C

Ciprofloxacin BAY 2 mg/mLb AB 1 and 0.75b 
mEq/mL

Particles form immediately, becoming more 
numerous over 4 hr at 23°C

2065 I

Ciprofloxacin BAY 1 and 2 mg/
mLa 

AB 0.5, 0.25, 0.1 
mEq/mLa 

Particles form immediately, becoming more 
numerous over 4 hr at 23°C

2065 I

Ciprofloxacin BAY 1 mg/mLb AB 0.5, 0.25, 0.1 
mEq/mLb 

Particles form immediately, becoming more 
numerous over 4 hr at 23°C

2065 I

Ciprofloxacin BAY 2 mg/mLb AB 0.5, 0.25, 0.1 
mEq/mLb 

Precipitate forms immediately 2065 I

Cisatracurium besylate GW 0.1 mg/mLa AB 1 mEq/mL Physically compatible for 4 hr at 23°C 2074 C

Cisatracurium besylate GW 2 mg/mLa AB 1 mEq/mL Subvisible brown color and haze in 1 hr 2074 I

Cisatracurium besylate GW 5 mg/mLa AB 1 mEq/mL Subvisible haze forms immediately with brown 
color and turbidity in 4 hr

2074 I

Cladribine ORT 0.015b and 0.5f 
mg/mL

AB 1 mEq/mL Physically compatible for 4 hr at 23°C 1969 C

Cloxacillin sodium SMX 100 mg/mL HOS 84 mg/mL Physically compatible for up to 4 hr at room 
temperature

3245 C

Cyclophosphamide 20 mg/mLa 1.4% Visually compatible for 4 hr at room tempera-
ture

1788 C

Cytarabine UP 0.6 mg/mLa 1.4% Visually compatible for 4 hr at room tempera-
ture

1788 C

Daunorubicin HCl BEL 0.52 mg/mLa 1.4% Visually compatible for 4 hr at room tempera-
ture

1788 C

Dexamethasone sodium 
phosphate

MSD 4 mg/mL 1.4% Visually compatible for 4 hr at room tempera-
ture

1788 C

Dexmedetomidine HCl AB 4 mcg/mLb AMR 1 mEq/mL Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 5 mg/mL LY 1 mEq/mL Precipitate forms 1807 I

Diltiazem HCl MMD 1 mg/mLb LY 1 mEq/mL Visually compatible 1807 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Diltiazem HCl MMD 5 mg/mL AMR 0.05 mEq/mLa Visually compatible 1807 C

Docetaxel RPR 0.9 mg/mLa AB 1 mEq/mL Physically compatible for 4 hr at 23°C 2224 C

Doripenem JJ 5 mg/mLa b HOS 1 mEq/mL Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl FA 0.4 mg/mLa 1.4% Visually compatible for 2 hr at room tempera-
ture

1788 C

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa AB 1 mEq/mL Partial loss of measured natural turbidity 2087 I

Eravacycline dihydro-
chloride

TET 0.3 and 0.6 
mg/mLb 

FRK 1 mEq/mL Measured turbidity increased immediately 3532 I

Etoposide BR 0.6 mg/mLb 1.4% Visually compatible for 4 hr at room tempera-
ture

1788 C

Etoposide phosphate BR 5 mg/mLa AB 1 mEq/mL Physically compatible for 4 hr at 23°C 2218 C

Famotidine MSD 0.2 mg/mLa AB 1 mEq/mL Physically compatible for 4 hr at 25°C 1188 C

Fenoldopam mesylate AB 80 mcg/mLb APP 1 mEq/mL Trace haze and microparticulates form immedi-
ately with turbidity in 4 hr

2467 I

Filgrastim AMG 30 mcg/mLa AB 1 mEq/mL Physically compatible for 4 hr at 22°C 1687 C

Fludarabine phosphate BX 1 mg/mLa AB 1 mEq/mL Visually compatible for 4 hr at 22°C 1439 C

Gallium nitrate FUJ 1 mg/mLb AB 1 mEq/mL Visually compatible for 24 hr at 25°C 1673 C

Gemcitabine HCl LI 10 mg/mLb AB 1 mEq/mL Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa AB 1 mEq/mL Physically compatible for 4 hr at 23°C 1804 C

Granisetron HCl SKB 1 mg/mL AB 0.33 mEq/mLb Physically compatible with 8% loss of granise-
tron in 4 hr at 22°C

1883 C

Granisetron HCl SKB 0.05 mg/mLa AB 1 mEq/mL Physically compatible for 4 hr at 23°C 2000 C

Heparin sodium CH 500 units/mLb 1.4% Visually compatible for 4 hr at room tempera-
ture

1788 C

Heparin sodiumg RI 1000 units/Lh BR 75 mg/mL Physically compatible for 4 hr at room tempera-
ture

322 C

Hetastarch in lactated 
electrolyte

AB 6% AB 1 mEq/mL Microprecipitate develops rapidly 2339 I

Hydrocortisone sodium 
succinatee 

UP 100 mg/Lh BR 75 mg/mL Physically compatible for 4 hr at room tempera-
ture

322 C

Hydroxyethyl starch 
130/0.4 in sodium chlo-
ride 0.9%

FRK 6% HOS 0.25a, 0.5a, 1 
mmol/mL

Visually compatible for 24 hr at room tempera-
ture

2770 C

Ibuprofen lysinate OVA 10 mg/mL HOS 1 mEq/mL Physically compatible for 4 hr at room tempera-
ture

3541 C

Idarubicin HCl AD 1 mg/mLb AB 0.09 mEq/mLa Haze forms and color changes immediately. 
Precipitate forms in 20 min

1525 I

Ifosfamide 36 mg/mLa 1.4% Visually compatible for 4 hr at room tempera-
ture

1788 C

Indomethacin sodium 
trihydrate

MSD 1 mg/mLb AB 0.5 mEq/mLa Visually compatible for 24 hr at 28°C 1527 C

Insulin, regular LI 1 unit/mLd AB 1 mEq/mL Physically compatible for 3 hr 1316 C

Isavuconazonium sulfate ASP 1.5 mg/mLd HOS 1 mEq/mL Measured turbidity increases within 15 min 3263 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Leucovorin calcium LE 10 mg/mL 1.4% Yellow precipitate forms in 0.5 hr at room 
temperature

1788 I

Levofloxacin OMN 5 mg/mLa AB 0.5 mEq/mL Visually compatible for 4 hr at 24°C 2233 C

Linezolid PHU 2 mg/mL AB 1 mEq/mL Physically compatible for 4 hr at 23°C 2264 C

Melphalan HCl BW 0.1 mg/mLb AB 1 mEq/mL Physically compatible for 3 hr at 22°C 1557 C

Meropenem 50 mg/mL HOS 1 mEq/mL Physically compatible for 4 hr at room tempera-
ture

3538 C

Meropenem– 
vaborbactam

TMC 8 mg/mLb p HOS 1 mEq/mL Physically compatible for 3 hr at 20 to 25°C 3380 C

Mesna 1.8 mg/mLa 1.4% Visually compatible for 4 hr at room tempera-
ture

1788 C

Methylprednisolone 
sodium succinate

UP 20 mg/mL 1.4% Visually compatible for 4 hr at room tempera-
ture

1788 C

Midazolam HCl RC 5 mg/mL 1.4% White precipitate forms immediately 1788 I

Midazolam HCl RC 1 mg/mLa IMS 1 mEq/mL Immediate haze. Precipitate in 2 hr 1847 I

Milrinone lactate SW 0.4 mg/mLa AB 1 mEq/mL Visually compatible with 4% loss of milrinone in 
4 hr at 23°C

2214 C

Morphine sulfate WY 0.2 mg/mLd AB 1 mEq/mL Physically compatible for 3 hr 1316 C

Nalbuphine HCl DU 10 mg/mL 1.4% Gas evolves 1788 I

Ondansetron HCl GL 0.32 mg/mLa 0.05 mmol/mLi White precipitate forms immediately 1513 I

Ondansetron HCl GL 0.1 mg/mLa 0.1 mEq/mLa Visible particles in 30 to 60 min at room 
temperature

1661 I

Ondansetron HCl GL 2 mg/mL 1.4% Heavy white precipitate forms immediately 1788 I

Oritavancin diphosphate TAR 0.8, 1.2, and 2 
mg/mLa 

HOS 1 mEq/mLn Haze forms immediately but disappears with 
shaking

2928 ?

Oxacillin sodium BR 250 mg/mL 1.4% Gas evolves 1788 I

Paclitaxel NCI 1.2 mg/mLa LY 1 mEq/mL Physically compatible for 4 hr at 22°C 1556 C

Pemetrexed disodium LI 20 mg/mLb AB 1 mEq/mL Physically compatible for 4 hr at 23°C 2564 C

Piperacillin sodium– 
tazobactam sodium

LEl 40 mg/mLa m AB 1 mEq/mL Physically compatible for 4 hr at 22°C 1688 C

Plazomicin sulfate ACH 24 mg/mLd HOS 1 mEq/mL Physically compatible for 1 hr at 20 to 25°C 3432 C

Potassium chloride 40 mEq/Lh BR 75 mg/mL Physically compatible for 4 hr at room tempera-
ture

322 C

Propofol ZENr 10 mg/mL AB 1 mEq/mL Physically compatible for 1 hr at 23°C 2066 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

AB 1 mEq/mL Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb LY 1 mEq/mL Small amount of particles forms in 4 hr 1436 I

Tacrolimus FUJ 1 mg/mLb AB 1 mEq/mL Visually compatible for 24 hr at 25°C 1630 C

Tedizolid phosphate CUB 0.8 mg/mLb HOS 1 mEq/mL Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLh HOS 1 mEq/mL Physically compatible for 2 hr 2830 C

Teniposide BR 0.1 mg/mLa AB 1 mEq/mL Physically compatible for 4 hr at 23°C 1725 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Thiotepa IMMj 1 mg/mLa AB 1 mEq/mL Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226k AB 1 mEq/mL Visually compatible for 4 hr at 23°C 2215 C

TPN #212, #214k AB 1 mEq/mL Microprecipitate in 1 hr 2109 I

TPN #213, #215k AB 1 mEq/mL Physically compatible for 4 hr at 23°C 2109 C

Vancomycin HCl 5 mg/mLa 1.4% Visually compatible for 4 hr at room tempera-
ture

1788 C

Vasopressin APP 0.2 unit/mLb AB 0.15 mEq/mLb Physically compatible 2641 C

Verapamil HCl SE 5 mg/2 mL 88 mEq/Lc Crystalline precipitate forms when verapamil 
injected into infusion line

839 I

Vincristine sulfate LI 0.1 mg/mL 1.4% White precipitate forms in 30 min at room 
temperature

1788 I

Vinorelbine tartrate BW 1 mg/mLb AB 1 mEq/mL Tiny particles and haze form immediately. Large 
particles in 4 hr at 22°C

1558 I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in sodium chloride 0.45%.

d Tested in both dextrose 5% and sodium chloride 0.9%.

e Tested in combination with heparin sodium (Riker) 1000 units/L.

f Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

g Tested in combination with hydrocortisone sodium succinate (Upjohn) 100 mg/L.

h Tested in dextrose 5%, sodium chloride 0.9%, and Ringer’s injection, lactated.

i Tested in dextrose 5% with potassium chloride 0.02 mM/mL.

j Lyophilized formulation tested.

k Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

l Test performed using the formulation WITHOUT edetate disodium.

m Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

n Tested undiluted.

o Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

p Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

q Ceftazidime component. Ceftazidime in a 4:1 fixed-ratio concentration with avibactam.

r Test performed using the formulation WITH edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Additional Compatibility Information
Methylprednisolone
The compatibility of methylprednisolone sodium succinate 
(Upjohn) with sodium bicarbonate added to an auxiliary medi-
cation infusion unit has been studied. Primary admixtures 

were prepared by adding sodium bicarbonate 44.6 mEq/L 
to dextrose 5%, dextrose 5% in sodium chloride 0.9%, and  
Ringer’s injection, lactated. Up to 100 mL of the primary admix-
ture was added along with methylprednisolone sodium succi-
nate (Upjohn) to the auxiliary medication infusion unit with the 
following results:329 
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Methylprednisolone
Sodium Succinate

Sodium Bicarbonate
44.6 mEq/L Primary
Solution Results

 500 mg D5S, D5W qs 100 mL Clear solution for 24 hr

 500 mg LR qs 100 mL or added 
to 100 mL LR

Clear solution for 1 hr

1000 mg D5W qs 100 mL Clear solution for 24 hr

1000 mg D5S qs 100 mL or 
added to 100 mL D5S

Clear solution for 24 hr

1000 mg LR qs 100 mL Clear solution for 1 hr

1000 mg Added to 100 mL LR Clear solution for 4 hr

2000 mg D5S, D5W qs 100 mL Clear solution for 24 hr

2000 mg LR qs 100 mL Clear solution for 30 min

2000 mg Added to 100 mL LR Clear solution for 4 hr
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Sodium Chloride
AHFS 40:12

Products
Sodium chloride additive solution is available in various size 
containers in concentrations of 14.6 and 23.4%. The 14.6% 
concentration contains sodium chloride 146 mg/mL and provides 
2.5 mEq/mL of sodium and chloride ions. The 23.4% concentra-
tion contains sodium chloride 234 mg/mL and provides 4 mEq/
mL of sodium and chloride ions.1(2/06) 

NOTE: Do not confuse these high concentration addi-
tive solutions with other sodium chloride products with lower 
concentrations.

Sodium chloride 0.45 and 0.9% infusion solutions are avail-
able in a variety of sizes from 25 to 1000 mL. The 0.45 and 0.9% 
concentrations provide 77 and 154 mEq of sodium and chloride 
per liter, respectively.1(2/06) 4 

pH
From 4.5 to 7.17 

Osmolarity
Sodium chloride additive solutions are very hypertonic and 
must be diluted for use. The osmolarities of the 14.6 and 23.4% 
concentrations have been calculated to be about 5000 and 8000 
mOsm/L, respectively.4 The osmolality of the 14.6% concentra-
tion was determined to be 5370 mOsm/kg by freezing-point 

depression and 4783 mOsm/kg by vapor pressure.1071 A 0.9% 
sodium chloride solution is isotonic, having an osmolarity of 
308 mOsm/L. A 0.45% sodium chloride solution is hypotonic, 
having a calculated osmolarity of 154 mOsm/L.4 

Administration
Sodium chloride additive solutions of 14.6 and 23.4% are admin-
istered by intravenous infusion only after dilution in a larger 
volume of fluid.4 Dextrose 5% has been recommended for this 
dilution.1(2/06) When concentrations of 3 or 5% are indicated, these 
hypertonic solutions should be administered into a large vein, at 
a rate not exceeding 100 mL/hr. Infiltration should be avoided.4 

Stability
Sodium chloride additive solution should be stored at controlled 
room temperature and protected from excessive heat and 
freezing.1(2/06) 

Elastomeric Reservoir Pumps
Sodium chloride 0.9% (Baxter) 250 mL was filled into Intermate 
LV 250 (Baxter) elastomeric infusion devices and stored at 5 
and 23°C for 90 days. The solution remained visually compat-
ible with no change in pH and sodium or chloride concentration 
and less than 0.1% water loss.1993 

DOI: 10.37573/9781585286850.352

Compatibility Information
Solution Compatibility

Sodium chloride

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in half-strength Ringer’s injection AB AB 200 mEq Physically compatible 3 C

Dextrose 5% in Ringer’s injection AB AB 200 mEq Physically compatible 3 C

Dextrose 2.5% in Ringer’s injection, lactated AB AB 200 mEq Physically compatible 3 C

Dextrose 5% in half-strength Ringer’s injection, lactated AB AB 200 mEq Physically compatible 3 C

Dextrose 5% in Ringer’s injection, lactated AB AB 200 mEq Physically compatible 3 C

Dextrose 10% in Ringer’s injection, lactated AB AB 200 mEq Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.45% AB AB 200 mEq Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.9% AB AB 200 mEq Physically compatible 3 C

Dextrose 5% in sodium chloride 0.225% AB AB 200 mEq Physically compatible 3 C

Dextrose 5% in sodium chloride 0.45% AB AB 200 mEq Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% AB AB 200 mEq Physically compatible 3 C

Dextrose 10% in sodium chloride 0.9% AB AB 200 mEq Physically compatible 3 C

Dextrose 2.5% AB AB 200 mEq Physically compatible 3 C

Dextrose 5% AB AB 200 mEq Physically compatible 3 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 10% AB AB 200 mEq Physically compatible 3 C

Ionosol B in dextrose 5% AB AB 200 mEq Physically compatible 3 C

Ionosol MB in dextrose 5% AB AB 200 mEq Physically compatible 3 C

Ringer’s injection AB AB 200 mEq Physically compatible 3 C

Ringer’s injection, lactated AB AB 200 mEq Physically compatible 3 C

Sodium chloride 0.45% AB AB 200 mEq Physically compatible 3 C

Sodium chloride 0.9% AB AB 200 mEq Physically compatible 3 C

Sodium lactate 1⁄6 M AB AB 200 mEq Physically compatible 3 C

Additive Compatibility

Sodium chloride

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Fat emulsion, 
intravenous

CU 10% 100 mEq No change for 24 hr at room temperature, but 
lipid coalescence in 48 hr

656 C

Fat emulsion, 
intravenous

CU 10% 200 mEq Lipid coalescence with surface creaming in 4 hr at 
room temperature. Oil globules on surface at 48 hr

656 I

Y-Site Injection Compatibility (1:1 Mixture)

Sodium chloride

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ciprofloxacin MI 2 mg/mLa AMR 4 mEq/mL Visually compatible for 2 hr at 25°C 1628 C

a Tested in dextrose 5%.

Selected Revisions June 1, 2019. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Solution Compatibility (Cont.)



ASHP INJECTABLE DRUG INFORMATION SODIUM FERRIC GLUCONATE COMPLEx 1425

Sodium Ferric Gluconate Complex
AHFS 20:04.04

Products
Sodium ferric gluconate complex is available as a deep red solu-
tion in single-use 5-mL vials containing 62.5 mg of elemental iron 
as the sodium salt of a ferric ion carbohydrate complex.3007 Each 
mL of solution also contains sucrose 195 mg (approximately 20% 
w/v) and benzyl alcohol 9 mg in water for injection.3007 

pH
From 7.7 to 9.7.3007 

Trade Name(s)
Ferrlecit

Administration
Sodium ferric gluconate complex is administered as an intrave-
nous infusion over 1 hour after dilution of the dose in 100 or 
25 mL of sodium chloride 0.9% for adult or pediatric patients, 
respectively.3007 In adult patients, the drug also may be adminis-
tered undiluted by slow intravenous injection at a rate no faster 
than 12.5 mg/min.3007 

Stability
Intact vials of sodium ferric gluconate complex should be stored at 
controlled room temperature.3007 Freezing should be avoided.3007 

Diluted solutions of sodium ferric gluconate complex should 
be visually inspected for particulate matter and discoloration 
prior to use.3007 Diluted solutions of sodium ferric gluconate 
complex should be used immediately.3007 

In one study, sodium ferric gluconate complex was diluted 
in 100 mL of sodium chloride 0.9% to concentrations of 0.625 
and 1.25 mg/mL of elemental iron.3008 Spectrophotometric eval-
uation showed that the elemental iron concentration in the 
solutions was stable for at least 1 day at room temperature 
and at least 7 days at 2 to 8°C.3008 Additionally, no substan-
tial changes in the apparent molecular weight of sodium ferric 
gluconate complex were noted to have occurred during these 
time periods.3008 

Syringes
Undiluted sodium ferric gluconate complex containing 12.5 
mg/mL of elemental iron was packaged as 10 mL in 10-mL 
syringes with capped needles.3008 Spectrophotometric eval-
uation showed that the elemental iron concentration was 
stable for at least 1 day at room temperature and at least 
3 days at 2 to 8°C.3008 Additionally, no substantial changes 
in the apparent molecular weight of sodium ferric gluco-
nate complex were noted to have occurred during these time 
periods.3008 

DOI: 10.37573/9781585286850.353

Compatibility Information
Solution Compatibility

Sodium ferric gluconate complex

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% SAA 1.25 and 5 ga Manufacturer-recommended solution 3007 C

a Concentration expressed in terms of elemental iron.

© Copyright, January 2016. American Society of Health-System 
Pharmacists, Inc.
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Sodium Lactate
AHFS 40:08

Products
Sodium lactate additive solution is available in 10-mL vials. Each 
mL of solution contains 5 mEq of sodium lactate. The 10-mL vial 
contains a total of 50 mEq each of Na+ and lactate ion (5.6 g 
of sodium lactate). The pH is adjusted with hydrochloric acid, 
lactic acid, or sodium hydroxide if necessary.1(10/06) 4 

Sodium lactate 1⁄6 M (1.9%) infusion solution is available in 
500- and 1000-mL containers. It provides 167 mEq of sodium 
and lactate per liter.4 

pH
From 6 to 7.3.1(10/06) 17 

Osmolality
Sodium lactate additive solution is very hypertonic and must 
be diluted for use. The osmolarity was calculated to be about 
10,000 mOsm/L.1(10/06)  The osmolality was determined to be 
11,490 mOsm/kg by freezing-point depression and 10,665 
mOsm/kg by vapor pressure.1071 

Sodium lactate 1⁄6 M (1.9%) is approximately isotonic with a 
calculated osmolarity of 330 mOsm/L.4 

Administration
Sodium lactate additive solution is administered by intrave-
nous infusion only after dilution in a larger volume of fluid. A 1⁄6  
M (1.9%) solution may be prepared by diluting 50 mEq of the 
additive solution to 300 mL with a nonelectrolyte solution or 
sterile water for injection. Sodium lactate 1⁄6 M infusion solution 
does not require dilution prior to use. The rate of infusion should 
not exceed 300 mL/hr in adults.1(10/06) 4 

Stability
Sodium lactate additive solution should be stored at controlled 
room temperature and protected from freezing and excessive 
temperatures of 40°C or more.1(10/06) 4 

DOI: 10.37573/9781585286850.354

Compatibility Information
Solution Compatibility

Sodium lactate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in half-strength Ringer’s injection AB AB 200 mEq Physically compatible 3 C

Dextrose 5% in Ringer’s injection AB AB 200 mEq Physically compatible 3 C

Dextrose 2.5% in Ringer’s injection, lactated AB AB 200 mEq Physically compatible 3 C

Dextrose 5% in half-strength Ringer’s injection, lactated AB AB 200 mEq Physically compatible 3 C

Dextrose 5% in Ringer’s injection, lactated AB AB 200 mEq Physically compatible 3 C

Dextrose 10% in Ringer’s injection, lactated AB AB 200 mEq Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.45% AB AB 200 mEq Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.9% AB AB 200 mEq Physically compatible 3 C

Dextrose 5% in sodium chloride 0.225% AB AB 200 mEq Physically compatible 3 C

Dextrose 5% in sodium chloride 0.45% AB AB 200 mEq Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% AB AB 200 mEq Physically compatible 3 C

Dextrose 10% in sodium chloride 0.9% AB AB 200 mEq Physically compatible 3 C

Dextrose 2.5% AB AB 200 mEq Physically compatible 3 C

Dextrose 5% AB AB 200 mEq Physically compatible 3 C

Dextrose 10% AB AB 200 mEq Physically compatible 3 C

Ionosol B in dextrose 5% AB AB 200 mEq Physically compatible 3 C

Ionosol MB in dextrose 5% AB AB 200 mEq Physically compatible 3 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Ringer’s injection AB AB 200 mEq Physically compatible 3 C

Ringer’s injection, lactated AB AB 200 mEq Physically compatible 3 C

Sodium chloride 0.45% AB AB 200 mEq Physically compatible 3 C

Sodium chloride 0.9% AB AB 200 mEq Physically compatible 3 C

Additive Compatibility

Sodium lactate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Lidocaine HCl AST 2 g AB 50 mEq Physically compatible 24 C

Nafcillin sodium WY 500 mg AB 50 mEq Physically compatible 27 C

Selected Revisions March 26, 2013. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Solution Compatibility (Cont.)
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Sodium Nitroprusside
AHFS 24:08.20

Products
Sodium nitroprusside is available in 2-mL single-dose amber 
vials as a concentrate for injection with each mL containing 
the equivalent of 25 mg of sodium nitroprusside dihydrate in 
sterile water for injection.3282 The concentrate for injection must 
be further diluted in 250 to 1000 mL of dextrose 5% prior to 
administration.3282 The diluted solution for infusion should 
be protected from light using the provided opaque sleeve, 
aluminum foil, or another opaque material.3282 The manufac-
turers state that covering the infusion drip chamber and tubing 
is not necessary.3282 

Sodium nitroprusside also is available as a ready-to-use solu-
tion in 100-mL single-use (unpreserved) amber vials containing 
sodium nitroprusside 50 mg in 100 mL of sodium chloride 
0.9%.3283 The ready-to-use solution in the amber vial should be 
stored in the carton until use to protect from light3283 but does 
not require light protection during administration.3290 

pH
The pH of a 1-mg/mL solution in dextrose 5% was reported to be 
4.2 (Roche)1579 or 4.74 to 4.94 (Valeant).3284 

Sodium Content
Contains sodium 0.335 mEq/50 mg of drug.846 

Trade Name(s)
Nipride RTU, Nitropress

Administration
Sodium nitroprusside is administered only as an intravenous 
infusion as the ready-to-use solution3283 or after proper dilution 
of the concentrate for injection in 250 to 1000 mL of dextrose 
5%.3282 The concentrate for injection is not suitable for direct 
injection.3282 A volumetric infusion pump must be used to admin-
ister sodium nitroprusside;3283 the solution for infusion should 
not be infused through an ordinary intravenous apparatus regu-
lated only by gravity and mechanical clamps.3282 

Infusion of sodium nitroprusside should be initiated at a rate 
of 0.3 mcg/kg/min with an upward titration every few minutes 
until the desired effect is achieved or the maximum recom-
mended infusion rate of 10 mcg/kg/min has been reached.3282 
3283 Manufacturers state that infusion at the maximum rate of 
10 mcg/kg/min should be limited to less than 10 minutes.3282 
3283 The maximum recommended infusion rate for patients with 
severe renal impairment and anuric patients is less than 3 mcg/
kg/min and 1 mcg/kg/min, respectively.3282 3283 

Stability
Sodium nitroprusside is colorless to reddish-brown3283 or faint 
brownish in color.3282 Intact vials should be stored at controlled 
room temperature and retained in the original carton until use 
to protect from light.3282 3283 

Sodium nitroprusside protected from light has been reported 
to be stable for 12 to 24 hours,93 460 1296 1579 3282 to 48 hours,958 to 
13 days,95 or even longer.94 458 459 732 

Sodium nitroprusside solutions for infusion should be 
inspected for particulate matter and discoloration prior to 
administration; any solution that is discolored or in which 
particulate matter is visible should not be used.3282 3283 Sodium 
nitroprusside may be inactivated and/or rapidly degraded by 
reactions with trace contaminants, forming highly colored reac-
tion products (usually blue, green, or bright red).3282 3283 Such 
solutions should not be used.3282 3283 It is, therefore, recom-
mended that no other drug be added to sodium nitroprusside 
solutions.3282 3283 

Dextrose 5% is the recommended infusion solution for 
admixture of the concentrate for injection90 91 3282 although it 
turns blue more rapidly than the drug in saline solution.732 

Sodium nitroprusside 1 mg/mL in 6 solutions in PVC bags was 
evaluated for production of cyanide, produced by sodium nitro-
prusside degradation from exposure to 300 foot-candles of light 
for 72 hours. The solutions tested included 3 nonelectrolyte solu-
tions (dextrose 5%; dextrose 10%; distilled water) and 3 electro-
lyte solutions (sodium chloride 0.9%; Ringer’s injection, lactated; 
dextrose 5% in Ringer’s injection, lactated). There was no differ-
ence in the amount of cyanide produced among the solutions 
throughout the first 24 hours. However, the electrolyte solutions 
exhibited statistically significant lower mean cyanide ion concen-
trations (about 2 to 5 ppm) than the nonelectrolyte solutions 
(about 7 to 9 ppm). These levels of cyanide are an order of magni-
tude greater than in light-protected solutions. It was concluded 
that electrolyte solutions may be preferable to dextrose 5% for 
sodium nitroprusside administration and that all doses should be 
prepared as freshly as possible and protected from light.2023 

Temperature Effects
Sodium nitroprusside solutions are heat sensitive. Autoclaving 
a solution of 100 mg/250 mL in dextrose 5% at 115°C for 30 
minutes results in decomposition to a pale blue-green precip-
itate.458 It has been stated that autoclaving is less deleterious 
than even moderate exposure to light.94 

Light Effects
Solutions of sodium nitroprusside exhibit a color variously 
described as faint brownish,3282 brown,90 red-brown,3283 brown-
ish-pink,91 light orange,95 and straw.92 These solutions are highly 
sensitive to light.3282 Exposure to light causes decomposition, 
resulting in a highly colored solution of light yellow,1579 orange,92 
dark brown,91 or blue.90 91 92 A blue color indicates almost 
complete degradation.92 

The rate of decomposition of sodium nitroprusside when 
exposed to light is dependent on such factors as the wave-
length and intensity of light, temperature, infusion fluid, pH, 
and container material. The amount of loss occurring in the 

DOI: 10.37573/9781585286850.355
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administration tubing can be affected additionally by the 
nature and thickness of the tubing wall, duration of light expo-
sure, volume of fluid, and flow rate.1297 

In one study, sodium nitroprusside 0.01% in both water and 
dextrose 5% in glass bottles exhibited 9 to 10% decomposition 
in 2 hours and 18 to 20% decomposition in 4 hours on exposure 
to fluorescent light. No decomposition was detected in either 
solution in 24 hours when protected from light. In PVC bags, 
even greater decomposition occurred on exposure to light.460 

In another study, 10-mg/mL aqueous solutions of sodium 
nitroprusside lost 3% in 24 hours on exposure to fluorescent light 
and 10% in 24 hours when exposed to both fluorescent light and 
indirect daylight. At a concentration of 200 mg/L in infusion solu-
tions, exposure to bright daylight increased the loss to approxi-
mately 15 to 30% in 5 hours. The rate of breakdown was related to 
the amount of illumination. When the containers were protected 
from light by wrapping with foil, no decomposition was observed 
in infusion solutions for 7 days at room temperature and for 2 
years at 10 mg/mL in glass tubes at room temperature or 4°C.732 

The rate of decomposition of sodium nitroprusside (David 
Bull Laboratories) 1 mg/mL in dextrose 5% was studied when 
exposed to fluorescent light and natural daylight. The solu-
tions were stored at 23°C in the burette chambers of an amber 
light-protective set, a clear colorless set, and a clear set covered 
with a foil overwrap. With exposure to fluorescent light, losses 
in the clear burette chamber totaled 11% in 150 minutes and 
100% in 24 hours. Both the amber and foil-wrapped clear sets 
sustained virtually no loss in 4 hours and about a 3 to 4% loss in 
24 hours. Natural daylight caused a more rapid drug loss in the 
unprotected burette; essentially all drug was lost in 30 to 150 
minutes, depending on the daylight intensity. The amber set 
slowed the degradation rate, but 32% was still lost in 2 hours 
with exposure to intense direct sunlight.1296 

Solutions of sodium nitroprusside prepared from the concen-
trate for injection should be protected from light by wrapping 
the container with the provided opaque sleeve, aluminum foil, 
or another opaque material.90 91 1297 3282 The container should 
be wrapped as soon as practical without delaying therapy.959 
Amber plastic bags, which are often used for light protection, 
have been stated not to provide sufficient protection for sodium 
nitroprusside against photodegradation. Only opaque materials 
should be used.733 

The effect of the light exposure that sodium nitroprusside 
infusions receive while flowing through a 3-m long PVC infu-
sion set tubing was evaluated. Sodium nitroprusside infusions 

in dextrose 5%, sodium chloride 0.9%, and Ringer’s injection, 
lactated, were studied for 24 and 8 hours at flow rates of 10 and 
50 mL/hr, respectively. The delivered amount of sodium nitro-
prusside was not reduced.958 

The stability of sodium nitroprusside (Roche) 100 mcg/mL 
in dextrose 5% was studied when delivered through tubing 
exposed to normal room light. No degradation occurred in the 
infusion container wrapped in foil, but concentration differ-
ences in the delivered solution of about 2% were noted at each 
time point sampled over the 5-hour study. When the effects of 
different light sources on a 50-mcg/mL solution in dextrose 5% 
were compared, about a 7% loss occurred on exposure to fluo-
rescent light for 6 hours, but a 32% loss occurred in 1 hour on 
exposure to direct sunlight.1131 

The stability of sodium nitroprusside (Roche) 0.5 and 1.67 
mg/mL in dextrose 5% administered by a syringe pump system 
was evaluated. In polypropylene syringes (Sherwood Medical) 
exposed to both artificial light and daylight, sodium nitro-
prusside losses after 24 hours were 26 and 18.7% at 0.5 and 
1.67 mg/mL, respectively. The level of free cyanide exceeded 2 
mcg/mL. The time to 10% decomposition was about 4 hours. 
Syringes wrapped in foil exhibited less than a 5% loss in 24 
hours. A comparison of the decomposition occurring in the 
delivery tubing showed that about 10.3 and 3.7% were lost 
from the 0.5- and 1.67-mg/mL concentrations, respectively, 
when delivered by pumps at 3 mL/hr through tubing exposed 
to the light. Wrapping the line with foil prevented any decom-
position over the 24-hour study.1130 

Sodium nitroprusside (Roche) 50 mg/50 mL in dextrose 5% 
exhibited no change in appearance and no loss when stored for 
24 hours at 25°C in 60-mL plastic syringes (Becton Dickinson) 
wrapped in foil;1579 however, if the syringes were not wrapped in 
foil for light protection, the solution turned yellow in 12 hours 
and had approximately 11, 17, and 22% losses in 6, 12, and 24 
hours, respectively.1579 

Syringes
Sodium nitroprusside (Valeant) 1 mg/mL in dextrose 5% pack-
aged as 6.25 mL in 20-mL polypropylene syringes (Becton  
Dickinson) and wrapped in aluminum foil was physically and 
chemically stable for 9 days when stored at 4°C.3284 

Sorption
Sodium nitroprusside was shown not to exhibit sorption to PVC 
bags and tubing, polyethylene tubing, Silastic tubing, and poly-
propylene syringes.536 606 1131 

Compatibility Information
Solution Compatibility

Sodium nitroprusside

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% 100 mg No decomposition in 24 hr protected from light 460 C

Dextrose 5% 100 mg 9 to 10% decomposition in 2 hr exposed to light 460 I
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% TR 200 mg No decomposition in 7 days at room temperature in foil-
wrapped bottles

732 C

Dextrose 5% TR 200 mg 14 to 16% decomposition in 5 hr exposed to bright 
daylight

732 I

Dextrose 5% TRa 88 mg 18% loss in 24 hr when bag was exposed to both daylight 
and fluorescent light

732 I

Dextrose 5% TR RC 165 mg 4% loss in 65 min in bright daylight 732 I

Dextrose 5% ABb RC 50 and 100 mg No decomposition in 48 hr in foil-wrapped bottles and 
bags at room temperature

958 C

Dextrose 5% MG RC 50 mg Little or no loss over 6 days at room temperature 
protected from light

1131 C

Dextrose 5% MG RC 50 mg 10% loss in 7 hr at room temperature exposed to fluores-
cent light. 32% loss in 1 hr exposed to direct sunlight

1131 I

Dextrose 5% BTc DB 100 mg 11% loss in 2.5 hr and 100% in 24 hr at 23°C under fluo-
rescent light. 100% loss in 0.5 to 2.5 hr in daylight

1296 I

Dextrose 5% BTc DB 100 mg 3 to 4% loss in 24 hr at 23°C protected from light with 
foil wrapping or amber light-protective set

1296 C

Dextrose 5% BTc DB 100 mg 32% loss in 2 hr at 23°C in intense daylight in amber 
light-protective set

1296 I

Dextrose 5% d 200 to 800 mg Physically compatible with 7% or less loss in 24 hr 
exposed to light

1412 C

Dextrose 5% TRa RC 50 and 400 mg Visually compatible with little or no drug loss in 48 hr at 
room temperature

1802 C

Ringer’s injection, lactated ABb RC 50 and 100 mg No decomposition in 48 hr in foil-wrapped bottles and 
bags at room temperature

958 C

Sodium chloride 0.9% TR 200 mg No decomposition in 7 days at room temperature in foil-
wrapped bottles

732 C

Sodium chloride 0.9% TR 200 mg 24 to 28% decomposition in 5 hr exposed to bright 
daylight

732 I

Sodium chloride 0.9% TR 289 mg 4% loss in 3 hr exposed to both daylight and fluorescent 
light

732 I

Sodium chloride 0.9% TR 206 mg 2% loss in 60 min exposed to both daylight and fluores-
cent light

732 I

Sodium chloride 0.9% TR 183 mg 1% loss in 2 hr in fluorescent light only 732 I

Sodium chloride 0.9% ABb RC 50 and 100 mg No decomposition in 48 hr in foil-wrapped bottles and 
bags at room temperature

958 C

Sodium chloride 0.9% d 200 to 800 mg Physically compatible with 8% or less loss in 24 hr 
exposed to light

1412 C

Sodium chloride 0.9% TRa RC 50 and 400 mg Visually compatible with little or no drug loss in 48 hr at 
room temperature

1802 C

a Tested in PVC containers.

b Tested in both glass and PVC containers.

c Tested in burette chambers of administration sets.

d Tested in glass containers.

Solution Compatibility (Cont.)
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Additive Compatibility

Sodium nitroprusside

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Atracurium besylate BW 500 mg 2 g D5W Physically incompatible. Haze, particles, 
and yellow color form

1694 I

Dobutamine HCl with 
nitroglycerin

2 to 8 g  
200 to 800 mg

200 to 800 mg D5Wa Pink color with small amount of dark 
brown precipitate and 11 to 19% nitroglyc-
erin loss in 24 hr exposed to light

1412 I

Dobutamine HCl with 
nitroglycerin

2 to 8 g  
200 to 800 mg

200 to 800 mg NSa Pink color with 8% or less loss for any drug 
for 24 hr exposed to light

1412 C

Enalaprilat MSD 12 mg ES 1 g D5Wb Visually compatible. Little enalaprilat loss 
in 24 hr at room temperature under fluo-
rescent light. Sodium nitroprusside not 
tested

1572 C

Nitroglycerin with  
dobutamine HCl

200 to 800 mg 
2 to 8 g

200 to 800 mg D5Wa Pink color with small amount of dark 
brown precipitate and 11 to 19% nitroglyc-
erin loss in 24 hr exposed to light

1412 I

Nitroglycerin with  
dobutamine HCl

200 to 800 mg 
2 to 8 g

200 to 800 mg NSa Pink color with 8% or less loss for any drug 
for 24 hr exposed to light

1412 C

Ranitidine HCl GL 2 g RC 50 and 400 mg D5W, NSb Physically compatible. No ranitidine loss in 
48 hr at room temperature light protected. 
Nitroprusside not tested

1361 C

Ranitidine HCl GL 50 mg RC 50 and 400 mg NSb Physically compatible. No ranitidine loss in 
48 hr at room temperature light protected. 
Nitroprusside not tested

1361 C

Ranitidine HCl GL 50 mg RC 50 and 400 mg D5Wb Physically compatible with 7% or less ranit-
idine loss in 48 hr protected from light. 
Nitroprusside not tested

1361 C

Ranitidine HCl GL 50 mg and 2 g 50 mg and 1 g D5W, NS Physically compatible. Both drugs stable 
for 48 hr at room temperature protected 
from light

1515 C

Ranitidine HCl GL 50 mg and 2 g 100 mg D5W Physically compatible. Ranitidine stable for 
24 hr at 25°C. Sodium nitroprusside not 
tested

1515 C

Ranitidine HCl GL 50 mg and 2 g RC 50 and 400 mg D5Wa Visually compatible. 7% ranitidine and 
8% nitroprusside loss in 48 hr at room 
temperature protected from light

1802 C

Ranitidine HCl GL 50 mg and 2 g RC 50 and 400 mg NSa Visually compatible. No loss of either drug 
in 48 hr at room temperature protected 
from light

1802 C

Sodium thiosulfate AMR 1.8 g HOS 180 mg D5W, NS Physically compatible with less than 
10% loss of either drug in 48 hr at room 
temperature protected from light

2825 C

Verapamil HCl KN 80 mg RC 100 mg D5W, NS Physically compatible for 24 hr 764 C

a Tested in glass containers.

b Tested in PVC containers.
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Drugs in Syringe Compatibility

Sodium nitroprusside

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Caffeine citrate 20 mg/1 mL ES 25 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Heparin sodium 2500 units/1 mL 60 mg/5 mL Physically compatible for at least 5 min 1053 C

Pantoprazole sodium a 4 mg/1 mL 10 mg/1 mL Precipitates within 15 min 2574 I

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Sodium nitroprusside

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Alprostadil UP 2 mcg/mLa RC 0.3, 1.2, 3 mg/mLa Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Alprostadil UP 10 mcg/mLa RC 0.3, 1.2, 3 mg/mLa Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Amiodarone HCl WY 6 mg/mLa BA 0.4 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Amiodarone HCl WAY 1.5 mg/mLa RC 0.3 mg/mLa Cloudy precipitate forms within 4 hr at 24°C 
protected from light

2357 I

Amiodarone HCl WAY 1.5 mg/mLa RC 1.2 and 3 mg/mLa Cloudy precipitate forms immediately 2357 I

Amiodarone HCl WAY 6 and 15 mg/mLa RC 0.3 mg/mLa Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Amiodarone HCl WAY 6 and 15 mg/mLa RC 1.2 and 3 mg/mLa Cloudy precipitate forms immediately 2357 I

Argatroban SKB 1 mg/mLa AB 0.2 mg/mLa Physically compatible for 24 hr at 23°C 2572 C

Atracurium besylate BW 0.5 mg/mLa ES 0.2 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Bivalirudin TMC 5 mg/mLa BA 2 mg/mLa Physically compatible for 4 hr at 23°C 
protected from light

2373 C

Calcium chloride AST 0.4 and 1.36 mEq/
mLd 

RC 0.3, 1.2, 3 mg/mLa Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Calcium chloride AST 0.8 mEq/mLd RC 1.2 and 3 mg/mLa Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Cangrelor tetrasodium TMC 1 mg/mLb 2 mg/mLb Physically compatible for 4 hr 3243 C

Ceftolozane sulfate– 
tazobactam sodium

CUB 10 mg/mLc f MTN 0.4 mg/mLc Physically compatible for 2 hr 3262 C

Cisatracurium besylate GW 0.1 mg/mLa AB 2 mg/mLa Physically compatible for 4 hr at 23°C 
protected from light

2074 C

Cisatracurium besylate GW 2 and 5 mg/mLa AB 2 mg/mLa White cloudiness forms immediately 2074 I

Clevidipine butyrate CHS 0.5 mg/mL 2 mg/mLa Physically compatible for 24 hr at 23°C 3334 C

Cloxacillin sodium SMX 100 mg/mL HOS 25 mg/mL Physically compatible for up to 4 hr at room 
temperature

3245 C

Dexmedetomidine HCl AB 4 mcg/mLb BA 2 mg/mLb Physically compatible for 4 hr at 23°C 
protected from light

2383 C

Diltiazem HCl MMD 5 mg/mL AB 0.2 mg/mLa Visually compatible 1807 C

Dobutamine HCl LI 4 mg/mLc ES 0.4 mg/mLc Physically compatible for 3 hr 1316 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Dobutamine HCl LI 1.5 mg/mLd RC 0.3, 1.2, 3 mg/mLa Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Dobutamine HCl LI 6 mg/mLd RC 1.2 and 3 mg/mLa Color darkening occurs over 48 hr at 24°C 
protected from light

2357 ?

Dobutamine HCl LI 12.5 mg/mLd RC 0.3 and 1.2 mg/mLa Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Dobutamine HCl LI 12.5 mg/mLd RC 3 mg/mLa Color darkening occurs over 48 hr at 24°C 
protected from light

2357 ?

Dobutamine HCl with 
dopamine HCl

LI  
DCC

4 mg/mLc  
3.2 mg/mLc 

ES 0.4 mg/mLc Physically compatible for 3 hr 1316 C

Dobutamine HCl with 
lidocaine HCl

LI  
AB

4 mg/mLc  
8 mg/mLc 

ES 0.4 mg/mLc Physically compatible for 3 hr 1316 C

Dobutamine HCl with 
nitroglycerin

LI  
LY

4 mg/mLc  
0.4 mg/mLc 

ES 0.4 mg/mLc Physically compatible for 3 hr 1316 C

Dopamine HCl DCC 3.2 mg/mLc ES 0.4 mg/mLc Physically compatible for 3 hr 1316 C

Dopamine HCl DU 1.5, 6, 15 mg/mLd RC 0.3, 1.2, 3 mg/mLa Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Dopamine HCl with 
dobutamine HCl

DCC  
LI

3.2 mg/mLc  
4 mg/mLc 

ES 0.4 mg/mLc Physically compatible for 3 hr 1316 C

Dopamine HCl with  
lidocaine HCl

DCC  
AB

3.2 mg/mLc  
8 mg/mLc 

ES 0.4 mg/mLc Physically compatible for 3 hr 1316 C

Dopamine HCl with  
nitroglycerin

DCC  
LY

3.2 mg/mLc  
0.4 mg/mLc 

ES 0.4 mg/mLc Physically compatible for 3 hr 1316 C

Enalaprilat MSD 0.05 mg/mLb LY 0.2 mg/mLa Physically compatible for 24 hr at room 
temperature protected from light

1355 C

Epinephrine HCl AB 0.03, 0.12, 0.3 mg/
mLd 

RC 1.2 and 3 mg/mLa Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Esmolol HCl DU 40 mg/mLa RC 0.2 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Famotidine MSD 0.2 mg/mLa ES 0.2 mg/mLa Physically compatible for 4 hr at 25°C 
protected from light

1188 C

Furosemide SX 1.2d and 10 mg/mL RC 0.3, 1.2, 3 mg/mLa Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Furosemide SX 5 mg/mLa RC 1.2 and 3 mg/mLa Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Haloperidol lactate MN 5 mg/mL AB 0.2 mg/mLa Immediate turbidity. Precipitate in 24 hr at 
21°C in fluorescent light

1523 I

Haloperidol lactate MN 0.5 mg/mLa AB 0.2 mg/mLa Visually compatible for 24 hr at 21°C 1523 C

Heparin sodium TR 50 units/mL ES 0.2 mg/mLa Visually compatible for 4 hr at 25°C protected 
from light

1793 C

Heparin sodium OR 100 units/mLa RC 0.2 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Heparin sodium OR 48, 200, 480 units/
mLd 

RC 1.2 and 3 mg/mLa Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Heparin sodium OR 480 units/mLd RC 0.3 mg/mLa Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Hetastarch in lactated 
electrolyte

AB 6% OHM 2 mg/mLa Physically compatible for 4 hr at 23°C 
protected from light

2339 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Indomethacin sodium 
trihydrate

MSD 1 mg/mLb AB 0.2 mg/mLa Visually compatible for 24 hr at 28°C 1527 C

Insulin, regular LI 1 unit/mLa RC 0.2 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Insulin, regular LI 1 and 2 units/mLb RC 1.2 and 3 mg/mLa Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Isavuconazonium sulfate ASP 1.5 mg/mLc MTN 0.4 mg/mLc Physically compatible for 2 hr 3263 C

Isoproterenol HCl SX 20 mcg/mLd RC 0.3, 1.2, 3 mg/mLa Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Isoproterenol HCl SX 80 mcg/mLd RC 1.2 and 3 mg/mLa Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Labetalol HCl GL 5 mg/mL RC 0.2 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Levofloxacin OMN 5 mg/mLa ES 10 mg/mLb Fluffy precipitate forms 2233 I

Lidocaine HCl AB 8 mg/mLc ES 0.4 mg/mLc Physically compatible for 3 hr 1316 C

Lidocaine HCl AST 6 mg/mLd RC 1.2 and 3 mg/mLa Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Lidocaine HCl AST 20 and 40 mg/mLd RC 0.3, 1.2, 3 mg/mLa Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Lidocaine HCl with  
dobutamine HCl

AB  
LI

8 mg/mLc  
4 mg/mLc 

ES 0.4 mg/mLc Physically compatible for 3 hr 1316 C

Lidocaine HCl with  
dopamine HCl

AB  
DCC

8 mg/mLc  
3.2 mg/mLc 

ES 0.4 mg/mLc Physically compatible for 3 hr 1316 C

Lidocaine HCl with  
nitroglycerin

AB  
LY

8 mg/mLc  
0.4 mg/mLa 

ES 0.4 mg/mLc Physically compatible for 3 hr 1316 C

Magnesium sulfate SX 0.4 and 0.8 mEq/
mLd 

RC 0.3, 1.2, 3 mg/mLa Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Meropenem 50 mg/mL HOS 25 mg/mL Physically compatible for 4 hr at room 
temperature

3538 C

Metoprolol tartrate BED 1 mg/mL HOS 0.4 mg/mLa Visually compatible for 24 hr at 19°C 2795 C

Micafungin sodium ASP 1.5 mg/mLb AB 2 mg/mLb Physically compatible for 4 hr at 23°C 
protected from light

2683 C

Midazolam HCl RC 1 mg/mLa ES 0.2 mg/mLa Visually compatible for 24 hr at 23°C 1847 C

Midazolam HCl RC 1 mg/mLa RC 0.2 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Midazolam HCl RC 1.2 and 2.4 mg/mLd RC 1.2 and 3 mg/mLa Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Midazolam HCl RC 5 mg/mLd RC 0.3, 1.2, 3 mg/mLa Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Milrinone lactate SW 0.4 mg/mLa AB 0.8 mg/mLa Visually compatible. Little loss of either drug 
in 4 hr at 23°C protected from light

2214 C

Milrinone lactate SW 0.1d , 0.4d , 1 mg/
mL

RC 0.3, 1.2, 3 mg/mLa Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Morphine sulfate SX 1 mg/mLa RC 0.2 mg/mLa Visually compatible for 24 hr at 23°C 1877 C

Morphine sulfate AB 0.5 mg/mLd RC 0.3, 1.2, 3 mg/mLa Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Morphine sulfate AB 1 mg/mLd RC 1.2 and 3 mg/mLa Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Nesiritide SCI 50 mcg/mLa b 5 mg/mL Physically compatible for 4 hr 2625 C

Nicardipine HCl DCC 0.1 mg/mLa LY 0.2 mg/mLa Visually compatible for 24 hr at room 
temperature

235 C

Nitroglycerin LY 0.4 mg/mLc ES 0.4 mg/mLc Physically compatible for 3 hr 1316 C

Nitroglycerin SX 0.4 and 1.5 mg/mLd RC 1.2 and 3 mg/mLa Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Nitroglycerin with  
dobutamine HCl

LY  
LI

0.4 mg/mLc  
4 mg/mLc 

ES 0.4 mg/mLc Physically compatible for 3 hr 1316 C

Nitroglycerin with  
dopamine HCl

LY  
DCC

0.4 mg/mLc  
3.2 mg/mLc 

ES 0.4 mg/mLc Physically compatible for 3 hr 1316 C

Nitroglycerin with  
lidocaine HCl

LY  
AB

0.4 mg/mLc  
8 mg/mLc 

ES 0.4 mg/mLc Physically compatible for 3 hr 1316 C

Norepinephrine bitar-
trate

SX 0.03, 0.12, 3 mg/
mLd 

RC 0.3, 1.2, 3 mg/mLa Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Oritavancin diphosphate TAR 0.8, 1.2, and 2 mg/
mLa 

HOS 0.4 mg/mLa Haze forms immediately with precipitate 
after 1 hr

2928 I

Pancuronium bromide ES 0.05 mg/mLa ES 0.2 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Plazomicin sulfate ACH 24 mg/mLa SGT 0.4 mg/mLa Physically compatible for 1 hr at 20 to 25°C 3432 C

Potassium chloride AST 0.04 and 0.5 mEq/
mLd 

RC 0.3, 1.2, 3 mg/mLa Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Potassium phosphates AB 0.3 mmol/mLd RC 0.3, 1.2, 3 mg/mLa Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Procainamide HCl SX 6, 20, 40 mg/mLb RC 0.3, 1.2, 3 mg/mLa Visually compatible for 48 hr at 24°C 
protected from light

2357 C

Propofol ZENg 10 mg/mL ES 0.4 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Tacrolimus FUJ 1 mg/mLb ES 0.004 mg/mLa Visually compatible for 24 hr at 25°C 1630 C

Theophylline TR 4 mg/mL ES 0.2 mg/mLa Visually compatible for 6 hr at 25°C protected 
from light

1793 C

TNA #218e AB 0.4 mg/mLa Visually compatible for 4 hr at 23°C protected 
from light

2215 C

TNA #219e AB 0.4 mg/mLa Visually compatible for 4 hr at 23°C protected 
from light

2215 C

TNA #220e AB 0.4 mg/mLa Visually compatible for 4 hr at 23°C protected 
from light

2215 C

TNA #221e AB 0.4 mg/mLa Visually compatible for 4 hr at 23°C protected 
from light

2215 C

TNA #222e AB 0.4 mg/mLa Visually compatible for 4 hr at 23°C protected 
from light

2215 C

TNA #223e AB 0.4 mg/mLa Visually compatible for 4 hr at 23°C protected 
from light

2215 C

TNA #224e AB 0.4 mg/mLa Visually compatible for 4 hr at 23°C protected 
from light

2215 C

TNA #225e AB 0.4 mg/mLa Visually compatible for 4 hr at 23°C protected 
from light

2215 C

TNA #226e AB 0.4 mg/mLa Visually compatible for 4 hr at 23°C protected 
from light

2215 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

TPN #212e AB 0.4 mg/mLa Physically compatible for 4 hr at 23°C 
protected from light

2109 C

TPN #213e AB 0.4 mg/mLa Physically compatible for 4 hr at 23°C 
protected from light

2109 C

TPN #214e AB 0.4 mg/mLa Physically compatible for 4 hr at 23°C 
protected from light

2109 C

TPN #215e AB 0.4 mg/mLa Physically compatible for 4 hr at 23°C 
protected from light

2109 C

Vecuronium bromide OR 0.1 mg/mLa ES 0.2 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Tested in dextrose 5% in sodium chloride 0.225%.

e Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

f Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

g Test performed using the formulation WITH edetate disodium.

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)



ASHP INJECTABLE DRUG INFORMATION SODIUM PHOSPHATES 1437

Sodium Phosphates
AHFS 40:12

Products
Sodium phosphates additive solution is available in 5-, 15-, and 
50-mL vials.1(6/06) Each mL contains monobasic sodium phos-
phate monohydrate 276 mg and dibasic sodium phosphate 
anhydrous 142 mg.3301 The phosphorus concentration is 3 mmol/
mL (93 mg/mL), and the sodium content is 4 mEq/mL (92 mg/
mL).3301 Aluminum also is present.3301 The additive solution is a 
concentrate and must be diluted for use.3301 

pH
From 5 to 6.3301 

Osmolarity
The osmolar concentration of sodium phosphates additive solu-
tion is calculated to be 7 mOsm/mL.3301 

Administration
Sodium phosphates additive solution must be diluted and thor-
oughly mixed in a larger volume of fluid before use.3301 

Stability
Sodium phosphates additive solution should be stored at 
controlled room temperature.3301 The solution should be 
inspected for discoloration or particulate matter prior to use 
and should be used only if it is clear.3301 The injection contains 
no antimicrobial agent or bacteriostat.3301 Any unused portions 
should be discarded.3301 

DOI: 10.37573/9781585286850.356

Compatibility Information
Solution Compatibility

Sodium phosphates

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BAa SZ 30 mmol Physically compatible and chemically stable for 63 days at 23°C. 
Calculated time to 10% loss of sodium and phosphate 59.2 and 
185.1 days, respectively

3275, 3276 C

Dextrose 5% BAa SZ 30 mmol Physically compatible and chemically stable for 63 days at 4°C. 
Calculated time to 10% loss of sodium and phosphate 68.7 and 
287.3 days, respectively

3275, 3276 C

Dextrose 5% BAa SZ 150 mmol Physically compatible and chemically stable for 63 days at 23°C. 
Calculated time to 10% loss of sodium and phosphate 69.2 and 
87.9 days, respectively

3275, 3276 C

Dextrose 5% BAa SZ 150 mmol Physically compatible and chemically stable for 63 days at 4°C. 
Calculated time to 10% loss of sodium and phosphate 186.1 and 
213.2 days, respectively

3275, 3276 C

Sodium chloride 0.9% BAa SZ 30 mmol Physically compatible and chemically stable for 63 days at 23°C. 
Calculated time to 10% loss of sodium and phosphate 246 and 
180.1 days, respectively

3275, 3276 C

Sodium chloride 0.9% BAa SZ 30 mmol Physically compatible and chemically stable for 63 days at 4°C. 
Calculated time to 10% loss of sodium and phosphate 469 and 
251.2 days, respectively

3275, 3276 C

Sodium chloride 0.9% BAa SZ 150 mmol Physically compatible and chemically stable for 63 days at 23°C. 
Calculated time to 10% loss of sodium and phosphate 102.4 and 
75.8 days, respectively

3275, 3276 C

Sodium chloride 0.9% BAa SZ 150 mmol Physically compatible and chemically stable for 63 days at 4°C. 
Calculated time to 10% loss of sodium and phosphate 355.7 and 
224 days, respectively

3275, 3276 C

a Tested in PVC containers.
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Additive Compatibility

Sodium phosphates

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Calcium chloride Compatibility dependent on solubility and 
concentration and is not entirely predictable. 
See the monograph discussion under Addi-
tional Compatibility Information

1777, 2803 ?

Calcium gluconate Compatibility dependent on solubility and 
concentration and is not entirely predictable. 
See the monograph discussion under Addi-
tional Compatibility Information

1777, 2803 ?

Y-Site Injection Compatibility (1:1 Mixture)

Sodium phosphates

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amiodarone HCl WY 6 mg/mLa APP 0.12 mmol/mLa Immediate white cloudiness 2352 I

Ceftaroline fosamil FOR 2.22 mg/mLa b e HOS 0.5 mmol/mLa b e Increase in measured haze 2826 I

Ceftolozane sulfate– 
tazobactam sodium

CUB 10 mg/mLf g HOS 0.5 mmol/mLf Physically compatible for 2 hr 3262 C

Ciprofloxacin BAY 2 mg/mLa AB 3 mmol/mL Microcrystals form in 1 hr at 23°C 1972 I

Ciprofloxacin BAY 2 mg/mLc AB 3 mmol/mL White crystalline precipitate forms  
immediately

1971, 1972 I

Doripenem JJ 5 mg/mLa b AMR 0.5 mmol/mLa b Physically compatible for 4 hr at 23°C 2743 C

Isavuconazonium sulfate ASP 1.5 mg/mLf FRK 0.5 mmol/mLf Measured turbidity increases within 1 hr 3263 I

Meropenem 50 mg/mL SZ 3 mmol/mL Gas bubbles evolve within 1 hr 3538, 3547 I

Meropenem–vaborbactam TMC 8 mg/mLb h FRK 0.5 mmol/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Micafungin sodium ASP 1.5 mg/mLb AMR 0.5 mmol/mLb Physically compatible for 4 hr at 23°C 2683 C

Plazomicin sulfate ACH 24 mg/mLf FRK 0.5 mmol/mLf Physically compatible for 1 hr at 20 to 25°C 3432 C

Tedizolid phosphate CUB 0.8 mg/mLb FRE 0.5 mmol/mLb Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLa b e HOS 0.5 mmol/mLa b e Physically compatible for 2 hr 2830 C

TNA #218d AB 3 mmol/mL Damage to emulsion occurs immediately 
with free oil formation possible

2215 I

TNA #219d AB 3 mmol/mL Damage to emulsion occurs immediately 
with free oil formation possible

2215 I

TNA #220d AB 3 mmol/mL Damage to emulsion occurs immediately 
with free oil formation possible

2215 I

TNA #221d AB 3 mmol/mL Damage to emulsion occurs immediately 
with free oil formation possible

2215 I

TNA #222d AB 3 mmol/mL Damage to emulsion occurs immediately 
with free oil formation possible

2215 I

TNA #223d AB 3 mmol/mL Damage to emulsion occurs immediately 
with free oil formation possible

2215 I

TNA #224d AB 3 mmol/mL Damage to emulsion occurs immediately 
with free oil formation possible

2215 I

TNA #225d AB 3 mmol/mL Damage to emulsion occurs immediately 
with free oil formation possible

2215 I
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

TNA #226d AB 3 mmol/mL Damage to emulsion occurs immediately 
with free oil formation possible

2215 I

TPN #212d AB 3 mmol/mL Increased turbidity forms immediately 2109 I

TPN #213d AB 3 mmol/mL Increased turbidity forms immediately 2109 I

TPN #214d AB 3 mmol/mL Increased turbidity forms immediately 2109 I

TPN #215d AB 3 mmol/mL Increased turbidity forms immediately 2109 I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both sodium chloride 0.9% and 0.45%.

d Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

e Tested in Ringer’s injection, lactated.

f Tested in both dextrose 5% and sodium chloride 0.9%.

g Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

h Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Additional Compatibility Information
Calcium and Phosphate
Phosphates may be incompatible with metal ions such as magne-
sium and calcium. A number of studies using potassium phos-
phate have been performed. For additional information, refer to 
the potassium phosphate monograph.

UNRECOGNIZED CALCIUM PHOSPHATE PRECIPITATION 
IN A 3-IN-1 PARENTERAL NUTRITION MIXTURE RESULTED 
IN PATIENT DEATH.

The potential for the formation of a calcium phosphate 
precipitate in parenteral nutrition solutions is well studied and 
documented,1771 1777 but the information is complex and difficult 
to apply to the clinical situation.1770 1772 1777 The incorporation of 
fat emulsion in 3-in-1 parenteral nutrition solutions obscures any 
precipitate that is present, which has led to substantial debate on 
the dangers associated with 3-in-1 parenteral nutrition mixtures 
and when or if the danger to the patient is warranted therapeu-
tically.1770 1771 1772 2031 2032 2033 2034 2035 2036 Because such precipitation 
may be life-threatening to patients,2037 2291 FDA issued a Safety 
Alert containing the following recommendations:1769 

 1. “The amounts of phosphorus and of calcium added to the 
admixture are critical. The solubility of the added calcium 
should be calculated from the volume at the time the calcium 
is added. It should not be based upon the final volume.

Some amino acid injections for TPN admixtures contain 
phosphate ions (as a phosphoric acid buffer). These phos-
phate ions and the volume at the time the phosphate is added 
should be considered when calculating the concentration of 
phosphate additives. Also, when adding calcium and phos-
phate to an admixture, the phosphate should be added first.

The line should be flushed between the addition of any 
potentially incompatible components.

 2. A lipid emulsion in a 3-in-1 admixture obscures the presence 
of a precipitate. Therefore, if a lipid emulsion is needed, either 
(1) use a 2-in-1 admixture with the lipid infused separately, or 
(2) if a 3-in-1 admixture is medically necessary, then add the 
calcium before the lipid emulsion and according to the recom-
mendations in number 1 above.

If the amount of calcium or phosphate which must be 
added is likely to cause a precipitate, some or all of the 
calcium should be administered separately. Such separate 
infusions must be properly diluted and slowly infused to 
avoid serious adverse events related to the calcium.

 3. When using an automated compounding device, the above 
steps should be considered when programming the device. In 
addition, automated compounders should be maintained and 
operated according to the manufacturer’s recommendations.

Any printout should be checked against the programmed 
admixture and weight of components.

 4. During the mixing process, pharmacists who mix paren-
teral nutrition admixtures should periodically agitate the 
admixture and check for precipitates. Medical or home care 
personnel who start and monitor these infusions should care-
fully inspect for the presence of precipitates both before and 
during infusion. Patients and care givers should be trained to 
visually inspect for signs of precipitation. They also should be 
advised to stop the infusion and seek medical assistance if 
precipitates are noted.

 5. A filter should be used when infusing either central or periph-
eral parenteral nutrition admixtures. At this time, data have 
not been submitted to document which size filter is most 
effective in trapping precipitates.

Standards of practice vary, but the following is suggested: 
a 1.2-μm air-eliminating filter for lipid-containing admixtures 
and a 0.22-μm air-eliminating filter for non-lipid-containing 
admixtures.
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 6. Parenteral nutrition admixtures should be administered within 
the following time frames: if stored at room temperature, 
the infusion should be started within 24 hours after mixing; 
if stored at refrigerated temperatures, the infusion should 
be started within 24 hours of rewarming. Because warming 
parenteral nutrition admixtures may contribute to the forma-
tion of precipitates, once administration begins, care should 
be taken to avoid excessive warming of the admixture.

Persons administering home care parenteral nutrition 
admixtures may need to deviate from these time frames. 
Pharmacists who initially prepare these admixtures should 
check a reserve sample for precipitates over the duration and 
under the conditions of storage.

 7. If symptoms of acute respiratory distress, pulmonary emboli, 
or interstitial pneumonitis develop, the infusion should be 
stopped immediately and thoroughly checked for precipi-
tates. Appropriate medical interventions should be instituted. 
Home care personnel and patients should immediately seek 
medical assistance.”1769 

Calcium Phosphate Precipitation Fatalities
Fatal cases of paroxysmal respiratory failure in 2 previously 
healthy women receiving peripheral vein parenteral nutrition 
were reported. The patients experienced sudden cardiopulmo-
nary arrest consistent with pulmonary emboli. The authors used 
in vitro simulations and an animal model to conclude that unrec-
ognized calcium phosphate precipitation in a 3-in-1 total nutrition 
admixture caused the fatalities. The precipitation resulted during 
compounding by introducing calcium and phosphate near to one 
another in the compounding sequence and prior to complete 
fluid addition. This resulted in a temporarily high concentration 
of the drugs and precipitation of calcium phosphate. Observation 
of the precipitate was obscured by the incorporation of 20% fat 
emulsion, intravenous, into the nutrition mixture. No filter was 
used during infusion of the fatal nutrition admixtures.2037 

In a follow-up retrospective review, 5 patients were identi-
fied who had respiratory distress associated with the infusion of 
the 3-in-1 admixtures at around the same time. Four of these 5 
patients died, although the cause of death could be definitively 
determined for only 2.2291 

Calcium and Phosphate Conditional 
Compatibility
Calcium salts are conditionally compatible with phosphates in 
parenteral nutrition solutions. The incompatibility is dependent 
on a solubility and concentration phenomenon and is not entirely 
predictable. Precipitation may occur during compounding or at 
some time after compounding is completed.

NOTE: Some amino acid solutions inherently contain calcium 
and phosphate, which must be considered in any projection of 
compatibility.

A study determined the maximum concentrations of calcium 
(as chloride and gluconate) and phosphate that can be main-
tained without precipitation in a parenteral nutrition solution 
consisting of FreAmine II 4.25% and dextrose 25% for 24 hours 
at 30°C. It was noted that the amino acids in parenteral nutrition 
solutions form soluble complexes with calcium and phosphate, 

reducing the available free calcium and phosphate that can 
form insoluble precipitates. The concentration of calcium avail-
able for precipitation is greater with the chloride salt compared 
to the gluconate salt, at least in part because of differences in 
dissociation characteristics. Consequently, a greater concentra-
tion of calcium gluconate than calcium chloride can be mixed 
with sodium phosphate.608 

In addition to the concentrations of phosphate and calcium 
and the salt form of the calcium, the concentration of amino acids 
and the time and temperature of storage altered the formation of 
calcium phosphate in parenteral nutrition solutions. As the tempera-
ture was increased, the incidence of precipitate formation also 
increased. This finding was attributed, at least in part, to a greater 
degree of dissociation of the calcium and phosphate complexes and 
the decreased solubility of calcium phosphate. Therefore, a solution 
possibly may be stored at 4°C with no precipitation, but on warming 
to room temperature a precipitate will form over time.608 

The solubility characteristics of calcium and phosphate in 
pediatric parenteral nutrition solutions composed of Amin-
osyn 0.5, 2, and 4% with dextrose 10 to 25% were reported. 
Also present were electrolytes and vitamins. Sodium phosphate 
was added sequentially in phosphorus concentrations from 10 
to 30 mmol/L. Calcium gluconate was added last in amounts 
ranging from 1 to 10 g/L. The solutions were stored at 25°C for 
30 hours and examined visually and microscopically for precip-
itation. The authors found that higher concentrations of Amin-
osyn increased the solubility of calcium and phosphate. Precipi-
tation occurred at lower calcium and phosphate concentrations 
in the 0.5% solution compared to the 2 and 4% solutions. For 
example, at a phosphorus concentration of 30 mmol/L, precipi-
tation occurred at calcium gluconate concentrations of about 1, 
2, and 4 g/L in the 0.5, 2, and 4% Aminosyn mixtures, respec-
tively. Similarly, at a calcium gluconate concentration of 8 g/L 
and above, precipitation occurred at phosphorus concentra-
tions of about 13, 17, and 22 mmol/L in the 0.5, 2, and 4% solu-
tions, respectively. The dextrose concentration did not appear 
to affect the calcium and phosphate solubility significantly.1042 

The maximum allowable concentrations of calcium and phos-
phate in a 3-in-1 parenteral nutrition mixture for children (TNA 
#192 in Appendix) were reported. Added calcium was varied 
from 1.5 to 150 mmol/L, and added phosphate was varied from 
21 to 300 mmol/L. These mixtures were stable for 48 hours at 
22 and 37°C as long as the pH was not greater than 5.7, the 
calcium concentration was below 16 mmol/L, the phosphate 
concentration was below 52 mmol/L, and the product of the 
calcium and phosphate concentrations was below 250 mmol2/L2  
(mmol squared per liter squared).1773 

Additional calcium and phosphate solubility curves were 
reported for specialty parenteral nutrition solutions based on 
NephrAmine and also HepatAmine at concentrations of 0.8, 
1.5, and 2% as the sources of amino acids. The solutions also 
contained dextrose 10%, with cysteine and pH adjustment to 
simulate addition of fat emulsion used in some admixtures. 
Calcium and phosphate solubility followed the hyperbolic 
patterns previously reported.609 Temperature, time, and pH 
affected calcium and phosphate solubility, with pH having the 
greatest effect.2038 
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The maximum sodium phosphate concentrations were 
reported for given amounts of calcium gluconate that could 
be admixed in parenteral nutrition solutions containing 
TrophAmine in varying quantities (with cysteine hydrochloride 
40 mg/g of amino acid) and dextrose 10%. The solutions also 
contained magnesium sulfate 4 mEq/L, potassium acetate 24 
mEq/L, sodium chloride 32 mEq/L, pediatric multivitamins, and 
trace elements. The presence of cysteine hydrochloride reduces 
the solution pH and increases the amount of calcium and phos-
phate that can be incorporated before precipitation occurs. The 
results of this study cannot be safely extrapolated to TPN solu-
tions with compositions other than the ones tested. The admix-
tures were compounded with the sodium phosphate added last 
after thorough mixing of all other components. The authors 
noted that this is not the preferred order of mixing (usually 
phosphate is added first and thoroughly mixed before adding 
calcium last); however, they believed this reversed order of 
mixing would provide a margin of error in cases in which the 
proper order is not followed. After compounding, the solutions 
were stored for 24 hours at 40°C. The maximum calcium and 
phosphate amounts that could be mixed in the various solutions 
were reported tabularly and are shown in Table 1.2039 However, 
these results are not entirely consistent with another study.2196 

Table 1. Maximum amount of phosphate (as sodium) 

(mmol/L) not resulting in precipitation.2039 See CAUTION 

below.a 

Amino Acid (as TrophAmine) plus
Cysteine HCl 40 mg/g of Amino Acid

Calcium
(as Gluconate) 0% 0.4% 1% 2% 3%

 9.8 mEq/L 0 27 42 60 66

14.7 mEq/L 0 15 18 30 36

19.6 mEq/L 0 6 15 27 30

29.4 mEq/L 0 3 6 21 24

a CAUTION: The results cannot be safely extrapolated to solutions with formulas other 
than the ones tested. See text.

Calcium phosphate precipitation phenomena was evalu-
ated in a series of parenteral nutrition admixtures composed of 
dextrose 22%, amino acids (FreAmine III) 2.7%, and fat emul-
sion (Abbott) 0, 1, and 3.2%. Incorporation of calcium gluconate 
19 to 24 mEq/L and phosphate (as sodium) 22 to 28 mmol/L 
resulted in visible precipitation in the fat-free admixtures. 
New precipitate continued to form over 14 days, even after 
repeated filtrations of the solutions through 0.2-μm filters. The  

presence of the amino acids increased calcium and phosphate 
solubility, compared with simple aqueous solutions. However, 
the incorporation of the fat emulsion did not result in a statis-
tically significant increase in calcium and phosphate solubility. 
The authors noted that the kinetics of calcium phosphate precip-
itate formation do not appear to be entirely predictable; both 
transient and permanent precipitation can occur either during 
the compounding process or at some time afterward. Because 
calcium phosphate precipitation can be very dangerous clini-
cally, the use of inline filters was recommended. The authors 
suggested that the filters should have a porosity appropriate to 
the parenteral nutrition admixture—1.2 μm for fat-containing 
and 0.2 or 0.45 μm for fat-free nutrition mixtures.2061 

A 2-mL fluid barrier of dextrose 5% in a microbore retrograde 
infusion set failed to prevent precipitation when used between 
calcium gluconate 200 mg/2 mL and sodium phosphate 0.3 
mmol/0.1 mL.1385 

A 2-in-1 parenteral nutrition admixture with final concentra-
tions of TrophAmine 0.5%, dextrose 5%, l-cysteine hydrochlo-
ride 40 mg/g of amino acids, calcium gluconate 60 mg/100 mL, 
and sodium phosphates 46.5 mg/mL was found to result in visible 
precipitation of calcium phosphate within 30 hours stored at 23 
to 27°C. Despite the presence of the acidifying l-cysteine hydro-
chloride, precipitation occurred at clinically utilized amounts of 
calcium and phosphates.2622 

The presence of magnesium in solutions may also influence 
the reaction between calcium and phosphate, including the 
nature and extent of precipitation.158 159 

The interaction of calcium and phosphate in parenteral nutri-
tion solutions is a complex phenomenon. Various factors have 
been identified as playing a role in the solubility or precipitation 
of a given combination, including608 609 1042 1063 1427 2778:

 1. Concentration of calcium
 2. Salt form of calcium
 3. Concentration of phosphate
 4. Concentration of amino acids
 5. Amino acids composition
 6. Concentration of dextrose
 7. Temperature of solution
 8. pH of solution
 9. Presence of other additives
 10. Order of mixing

Enhanced precipitate formation would be expected from 
such factors as high concentrations of calcium and phosphate, 
increases in solution pH, decreased amino acid concentrations, 
increases in temperature, addition of calcium prior to phos-
phate, lengthy standing times or slow infusion rates, and use of 
calcium as the chloride salt.854 

Selected Revisions May 1, 2020. © Copyright, October 1982. 
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Sodium Thiosulfate
AHFS 92:12

Products
Sodium thiosulfate is available as a 250-mg/mL (25%) solution 
in 50-mL (12.5-g) vials alone3092  or packaged with sodium nitrite 
injection as a kit (Nithiodote®).3093  Each mL of solution also 
contains boric acid 2.8 mg and potassium chloride 4.4 mg.3092 3093  
The pH of the solution has been adjusted with boric acid and/or 
sodium hydroxide.3092 3093  The drug also may contain trace impu-
rities of sodium sulfite.3092 3093 

pH
From 7.5 to 9.5.3092 3093 

Trade Name(s)
Nithiodote

Administration
Sodium thiosulfate is administered by slow intravenous injec-
tion.3092 3093 

Stability
Intact vials of sodium thiosulfate should be stored at controlled 
room temperature and protected from direct light and 
freezing.3092 3093 

DOI: 10.37573/9781585286850.357

Compatibility Information
Additive Compatibility

Sodium thiosulfate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Sodium nitro-
prusside

HOS 180 mg AMR 1.8 g D5W, NS Physically compatible with less than 10% loss of 
either drug in 48 hr at room temperature protected 
from light

2825 C

Additional Compatibility Information
Hydroxocobalamin
The manufacturer of sodium thiosulfate states that the drug 
should not be administered simultaneously into the same intra-
venous infusion line as hydroxocobalamin; chemical incompati-
bility has been reported between these drugs.3092 

Sodium Nitrite
The manufacturer of sodium thiosulfate states that no chem-
ical incompatibility has been reported between sodium nitrite 

and sodium thiosulfate when these drugs have been admin-
istered sequentially through the same intravenous infusion 
line.3092 

Other Cyanide Antidotes
If cyanide antidotes other than sodium nitrite are to be adminis-
tered to patients receiving sodium thiosulfate, the manufacturer  
recommends that the drugs not be administered concurrently 
into the same intravenous infusion line.3092 

© Copyright, July 2016. American Society of Health-System 
Pharmacists, Inc.
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Somatropin
AHFS 68:28

Products
Somatropin derived from Escherichia coli is available in vials and 
cartridges in sizes ranging from 1.5 to 24 mg, depending on the 
specific product. Each milligram represents about three units of 
activity. The commercially available dosage forms are variable in 
components and concentrations; care should be taken to follow 
the directions for the specific product being used. Most prod-
ucts are supplied in dry form requiring reconstitution using a 
diluent that is supplied with the product. Manufacturers’ specific 
reconstitution instructions for each product should be followed. 
For products in vials, the specified amount of the diluent is 
injected into the somatropin container, aiming the stream at the 
container wall. The drug is reconstituted by gentle swirling using 
a rotary motion for most products but vigorous swirling for two 
minutes for Nutropin Depot. Vial inversion is recommended for 
reconstitution of Norditropin. Shaking is not recommended for 
any product and may damage the product.1 

Norditropin Cartridges and Nutropin AQ are available as 
liquid injections not requiring dilution for use.1 

Somatropin derived from mammalian cells (Saizen; Serostim) 
is available in vials in varying sizes from 4 to 8.8 mg, depending 
on the specific product. The manufacturer’s specific reconstitu-
tion instructions for each product using the diluents provided 
should be followed. The specified amount of the diluent is 
injected into the somatropin container, aiming the stream at 
the container wall. The drug is dissolved by gentle swirling using 
a rotary motion, not shaking. Shaking is not recommended for 
any product and may damage the protein.1 

pH
The pH values cited by the manufacturers are as follows1:

Products pH

Genotropin about 6.7

Humatrope about 7.5

Norditropin about 7.3

Nutropin about 7.4

Nutropin AQ about 6.0

Saizen 6.5 to 8.5

Serostim 7.4 to 8.5

Trade Name(s)
Norditropin, Nutropin AQ, Nutropin Depot, Saizen, Serostim

Administration
Somatropin products are usually administered by subcutaneous 
injection. Humatrope and Saizen may also be administered 
intramuscularly.1 

Stability
Intact containers of somatropin products derived from E. 
coli should be stored under refrigeration and protected from 
freezing. Genotropin and Norditropin should also be protected 
from light during storage. Most somatropin products result 
in clear solutions when reconstituted correctly. Shaking may 
result in cloudiness, rendering the products unacceptable for 
use. Reconstituted Nutropin Depot is a thick, milky suspension.1 

Stability after reconstitution is variable among the products 
and depends on whether a preservative-containing diluent is 
used. See Table 1. Unpreserved reconstituted products of Geno-
tropin and Humatrope should be stored under refrigeration and 
used within 24 hours. Nutropin Depot suspension should be 
used immediately upon reconstitution, discarding any unused 
remainder. Products reconstituted with the specified preserved 
diluents are stable for longer periods. After reconstitution with 
the appropriate preserved diluent, Norditropin and Nutropin are 
stable for 14 days, Genotropin for 21 days, and Humatrope for 
28 days stored under refrigeration. Nutropin AQ is stable for 28 
days after initial stopper penetration when stored under refrig-
eration.1 

Intact containers of somatropin products derived from 
mammalian cells should be stored at controlled room tempera-
ture. Saizen reconstituted with the preserved diluent provided 
is stable for 14 days after reconstitution when stored under 
refrigeration. Serostim reconstituted with the unpreserved 
diluent provided is stable for 24 hours stored under refrigera-
tion. Freezing of reconstituted solutions should be avoided.1 

Table 1. Recommended stability periods for somatropin 

products using diluents with and without preservatives 

and stored under refrigeration1 

Product Stability Period

Diluent with Preservative

Genotropin 5.8 and 13.8 mg 21 days

Humatrope 28 days

Norditropin 14 days

Nutropin 14 days

Nutropin AQ 28 daysa 

Saizen 14 days

Diluent without Preservative

Genotropin 1.5 mg 24 hr

Humatrope 24 hr

Serostim 24 hr

DOI: 10.37573/9781585286850.358

a Period after initial penetration of the vial stopper of this liquid product.
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Syringes
Somatropin (Humatrope) was reconstituted to concentrations 
of 1 and 3.33 mg/mL with the accompanying diluent; the diluent 
contains glycerin 1.7% and m-cresol 0.3% as a preservative. The 
reconstituted product at each concentration was packaged in 
1-mL plastic syringes with barrels composed of polypropylene 
(Becton Dickinson) or propylene–ethylene copolymer (Terumo) 
and capped and stored under refrigeration at about 5°C for 28 
days. Little or no loss of somatropin occurred stored in either 

syringe. The solutions remained visually acceptable for 28 days 
in the polypropylene syringes, but an unacceptable turbidity 
formed within 21 days in the propylene–ethylene copolymer 
syringes, which became a precipitate by 28 days. The preserva-
tive, m-cresol, concentrations fell up to 4% but remained above 
the minimum acceptable concentration. Somatropin should 
be stored no more than 14 days at 5°C in propylene–ethylene 
copolymer syringes. Storage up to 28 days was acceptable in 
the polypropylene syringes.2210 

Selected Revisions October 1, 2012. © Copyright, October 2002. 
American Society of Health-System Pharmacists, Inc.
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Sterile Water for Injection
AHFS 96:00

Products
Sterile water for injection is available in ampuls, vials, and plastic 
bags in sizes ranging from 5 mL to 5 L. This diluent is a pharma-
ceutical aid that contains no antimicrobial preservative or any 
other solute but must have drugs or other solutes added prior 
to administration.1(2/08) 

pH
From 5 to 7.1(2/08) 

Osmolality
Sterile water for injection has an osmolality of 0 mOsm/kg. It 
is incompatible with blood and will cause hemolysis if adminis-
tered intravenously in sufficient quantity.1(2/08) 

Administration
Sterile water for injection is intended for use as a pharmaceutical 
aid in dissolving or diluting drugs for subcutaneous, intramuscular, 
and intravenous injection. It must not be administered intrave-
nously without the addition of a sufficient amount of drugs or 

other solutes to provide adequate osmolality to make the solution 
approximately isotonic.1(2/08)  Death and injury have resulted from 
hemolysis caused by intravenous administration of a sufficient 
volume of sterile water for injection and other low- osmolality 
solutions.4 1942 2072 2073 2481 2482 

For patient safety, medical orders for large volumes of sterile 
water for injection, especially plastic bags of any size, without 
the addition of sufficient drug or solute to render the solu-
tions approximately isotonic (about 308 mOsm/kg) should 
not be permitted. Immediate consultation with the prescriber 
or referral to the institutional medical peer review process may 
be necessary to avoid possible patient harm. Large-volume 
containers of sterile water for injection should be stored only in 
pharmacies and not in patient care areas. Suitable warnings near 
the stored product and computer system alerts should remind 
staff that sterile water for injection is for diluent use only.2481 

Stability
The intact single-use containers of sterile water for injection 
should be stored at controlled room temperature.1(2/08) 

DOI: 10.37573/9781585286850.359
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Streptomycin Sulfate
AHFS 8:12.02

Products
Streptomycin sulfate is available as a lyophilized powder for injec-
tion in vials containing 1 g of drug with no preservatives. Reconsti-
tute with 4.2, 3.2, or 1.8 mL of sterile water for injection to yield 
solutions containing 200, 250, or 400 mg/mL, respectively.4 

pH
The reconstituted injection at a concentration of 200 mg/mL 
has a pH of 4.5 to 7.1(8/08) 4 

Administration
Streptomycin sulfate is administered by deep intramuscular 
injection well within the body of a relatively large muscle, such 

as the upper outer quadrant of the buttock in adults or the 
midlateral thigh in adults or children. Injection sites should be 
alternated.1(8/08) 4 Intravenous injection is not recommended4, 
although it has been performed.1603 

Stability
Intact vials of streptomycin sulfate lyophilized powder should 
be stored at controlled room temperature and protected from 
light.1(8/08) 4 

Reconstituted solutions of streptomycin sulfate are stated to 
be stable for one week at room temperature and protected from 
light. However, no preservatives are present and the possibility 
of microbiological contamination must be considered.1(8/08) 4 

DOI: 10.37573/9781585286850.360

Compatibility Information
Additive Compatibility

Streptomycin sulfate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amphotericin B 200 mg BP 4 g D5W Haze develops over 3 hr 26 I

Bleomycin sulfate BR 20 and 30 units PF 4 g NS Physically compatible and bleomycin activity 
retained for 1 week at 4°C. Streptomycin not tested

763 C

Heparin sodium AB 20,000 units 1 g Precipitate forms within 1 hr 21 I

Heparin sodium BP 20,000 units BP 4 g D5W, NS Precipitates immediately 26 I

Methohexital sodium BP 2 g BP 4 g NS Crystals produced 26 I

Drugs in Syringe Compatibility

Streptomycin sulfate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Ampicillin sodium AY 500 mg 1 g/2 mL No precipitate or color change within 1 hr at room 
temperature

99 C

Ampicillin sodium AY 500 mg BP 1 g/2 mL Physically compatible for 1 hr at room temperature 300 C

Ampicillin sodium AY 500 mg BP 1 g/1.5 mL Syrupy solution forms 300 I

Cloxacillin sodium BE 250 mg 1 g/2 mL No precipitate or color change within 1 hr at room 
temperature

99 C

Cloxacillin sodium AY 250 mg BP 1 g/1.5 mL Syrupy solution forms 300 I

Cloxacillin sodium AY 250 mg BP 1 g/2 mL Physically compatible for 1 hr at room temperature 300 C

Cloxacillin sodium AY 250 mg BP 750 mg/1.5 mL Precipitate forms within 1 hr at room temperature 300 I

Heparin sodium AB 20,000 units/1 mL 1 g Physically incompatible 21 I

Penicillin G sodium 1 million units 1 g/2 mL No precipitate or color change within 1 hr at room 
temperature

99 C
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Y-Site Injection Compatibility (1:1 Mixture)

Streptomycin sulfate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Esmolol HCl DCC 10 mg/mLa PF 10 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

a Tested in dextrose 5%.

Selected Revisions October 1, 2012. © Copyright, October 1982. 
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Streptozocin
AHFS 10:00

Products
Streptozocin is available in single-dose vials containing 1 g of 
drug and 220 mg of citric acid anhydrous. Sodium hydroxide 
may have been used to adjust the pH.1(5/07) 

Reconstitute with 9.5 mL of sodium chloride 0.9% or 
dextrose 5% to provide a 100-mg/mL solution.1(5/07) 4 

pH
From 3.5 to 4.5.1(5/07) 

Trade Name(s)
Zanosar

Administration
Streptozocin may be administered by rapid intravenous injec-
tion or intravenous infusion over 15 minutes to six hours.1(5/07) 4 

Stability
Intact vials containing a pale yellow powder should be refriger-
ated and protected from light.1(5/07) 4 

The pale gold reconstituted solution is stable for 48 hours at 
room temperature or 96 hours under refrigeration.4  However, 
the manufacturer recommends use within 12 hours because the 
product does not contain an antibacterial preservative.1(5/07) 4 

Streptozocin (Upjohn) 3 mg/mL in sodium chloride 0.9% 
did not support the growth of Staphylococcus aureus, Entero-
coccus faecium, Pseudomonas aeruginosa, and Candida albicans 
with loss of viability over 24 hours at room temperature. Even 
so, admixtures should be stored under refrigeration whenever 
possible, and the potential for microbiological growth should be 
considered when assigning expiration periods.2740 

Filtration
Streptozocin 10 to 200 mcg/mL exhibited no loss due to sorp-
tion to either cellulose nitrate/cellulose acetate ester (Millex 
OR) or Teflon (Millex FG) filters.1415 1416 

DOI: 10.37573/9781585286850.361

Compatibility Information
Solution Compatibility

Streptozocin

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% 2 g Stable for 48 hr at room temperature and 96 hr refrigerated 4 C

Sodium chloride 0.9% 2 g Stable for 48 hr at room temperature and 96 hr refrigerated 4 C

Y-Site Injection Compatibility (1:1 Mixture)

Streptozocin

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Allopurinol sodium BW 3 mg/mLb UP 40 mg/mLb Haze and small particles in 1 hr 1686 I

Amifostine USB 10 mg/mLa UP 40 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Aztreonam SQ 40 mg/mLa UP 40 mg/mLa Red color forms in 1 hr 1758 I

Etoposide phosphate BR 5 mg/mLa UP 40 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Filgrastim AMG 30 mcg/mLa UP 40 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Gemcitabine HCl LI 10 mg/mLb UP 40 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 1 mg/mL UP 9.1 mg/mLb Physically compatible with little or no loss of 
either drug in 4 hr at 22°C

1883 C

Melphalan HCl BW 0.1 mg/mLb UP 40 mg/mLb Physically compatible for 3 hr at 22°C 1557 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ondansetron HCl GL 1 mg/mLb UP 30 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Piperacillin sodium– 
tazobactam sodium

LEd 40 mg/mLa e UP 40 mg/mLa Particles form in 1 hr 1688 I

Teniposide BR 0.1 mg/mLa UP 40 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMc 1 mg/mLa UP 40 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Vinorelbine tartrate BW 1 mg/mLb UP 40 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Lyophilized formulation tested.

d Test performed using the formulation WITHOUT edetate disodium.

e Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

Selected Revisions May 28, 2014. © Copyright, October 1994. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Succinylcholine Chloride
AHFS 12:20.20

Products
Succinylcholine chloride is available in a concentration of 20 
mg/mL in 5- and 10-mL multiple-dose vials and 5-mL syringes. 
The vials are preserved with parabens or benzyl alcohol and may 
contain sodium chloride for isotonicity and hydrochloric acid 
for pH adjustment. Succinylcholine chloride is also available in 
higher concentrations of 50 mg/mL in 10-mL ampuls and 100 
mg/mL in 10-mL single-dose vials.1(4/08) 4 

pH
From 3 to 4.5.1(4/08) 4 

Osmolality
The osmolality of succinylcholine chloride 50 mg/mL was deter-
mined to be 409 mOsm/kg.1233 

Trade Name(s)
Anectine, Quelicin

Administration
Succinylcholine chloride is usually administered by direct inter-
mittent intravenous injection or intravenous infusion. For 
continuous intravenous infusion, a 1- to 2-mg/mL (0.1 to 0.2%)  
solution is prepared, usually in 250 to 1000 mL of compatible fluid. 
If necessary, when a suitable vein is inaccessible, a maximum of 
150 mg of the drug may be administered by deep intramuscular 
injection, preferably high into the deltoid muscle.1(4/08) 4 

Stability
Commercially available injections of succinylcholine chloride 
should be stored at 2 to 8°C to retard loss.1(4/08) 4 Succinylcholine 
chloride injection in the original unopened containers is stated in 
the labeling to be stable for 14 days at room temperature.1(4/08) 1433 

Studies indicate that succinylcholine chloride injection in 
original unopened containers may be stable at room tempera-
ture for longer periods. The manufacturer of Quelicin has stated 
that the drug was stable for 3 months at temperatures up to 
25°C.1239 2745 More recently, Hospira has stated that Quelicin is 
stable only for 30 days at room temperature.2783 

Research studies have also looked at the stability of succi-
nylcholine chloride above refrigeration temperature. In one 
study, storage for 7 days at 40°C followed by storage at 25°C 
for four weeks was used to simulate the worst case of shipping 
followed by storage on an emergency cart. Calculated loss at 
room temperature was 1%/week; at 40°C, it was 3.2%/week. 
Therefore, the loss was estimated to be about 7% under such 
conditions.960 

In another study, similar results were found. The decom-
position rate of succinylcholine chloride was dependent on 

both concentration and temperature. The calculated degrada-
tion rates at room temperature were all higher for the 50-mg/
mL concentration (2.1%/month) compared to the 20-mg/mL 
injection (1.2%/month). The time to 10% decomposition on 
an emergency cart was about 4.8 months for the 50-mg/mL 
concentration and was about 8.3 months for the 20-mg/mL 
concentration. Refrigeration cut the decomposition rates to 0.3 
and 0.18% per month, respectively.2742 

However, a somewhat shorter time to 10% decomposition 
at room temperature has also been reported. Commercial vials 
of succinylcholine chloride 20 mg/mL (Quelicin) stored at room 
temperature were found to decompose about 10 to 11% drug in 
6 months. The authors recommended limiting room tempera-
ture storage to not more than 6 months.2763 

After dilution of succinylcholine chloride to a concentration 
of 1 or 2 mg/mL in sodium chloride 0.9%, the drug is stated to 
be chemically stable for 4 weeks at 5°C and 1 week at 25°C. 
However, use within 24 hours of preparation is recommended 
along with discarding any unused solution.1(4/08) 4 

pH Effects
Succinylcholine chloride is unstable in alkaline solutions1(4/08) 4 
and decomposes in solutions with a pH greater than 4.5.4 The 
pH of maximum stability was found to be 3.75 to 4.50.960 

In combination with barbiturates, either free barbituric acid 
will precipitate or the succinylcholine chloride will be hydro-
lyzed, depending on the final pH of the admixture.1(4/08) 4 21 
Succinylcholine chloride should not be mixed with barbiturates 
in the same syringe or given simultaneously through the same 
needle.1(4/08) 

Syringes
Succinylcholine chloride (Abbott) 20 mg/mL was packaged in 
both glass and polypropylene syringes (Becton Dickinson) sealed 
with rubber luer-tip caps (Becton Dickinson). The syringes were 
stored for 45 days at 4°C, 22°C and 50% relative humidity, 
and 37°C and 85% relative humidity. At 4°C, there was little 
or no succinylcholine chloride loss after 45 days in either glass 
or plastic syringes. At 22°C and 50% relative humidity, about a 
5% loss occurred in 45 days. However, at 37°C and 85% relative 
humidity, the drug concentration fell below the acceptable USP 
limit after about 30 days.1209 

Succinylcholine chloride (Burroughs Wellcome) 20 mg/mL in 
dextrose 5% and in sodium chloride 0.9% (Baxter) was pack-
aged as 10 mL in 12-mL plastic syringes (Monoject) and wrapped 
in aluminum foil. Little or no loss of succinylcholine chloride 
occurred during 107 days of storage at 5°C. At 25°C, about 5 to 
6% loss occurred in 100 days. Samples at an elevated tempera-
ture of 40°C were stable through 22 days with only 3 to 4% loss 
but exhibited 12 to 14% loss at 63 days.1892 

DOI: 10.37573/9781585286850.362
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Succinylcholine chloride (Abbott) 20 mg/mL was packaged 
as 8 mL of undiluted injection in 12-mL polypropylene syringes 
(Becton Dickinson) and was stored at 4°C and 25°C exposed 
to fluorescent light. The injection remained visually clear at 
both temperatures. Little or no loss of succinylcholine chlo-
ride occurred in 90 days when stored at 4°C. However, at 25°C 
losses of about 6, 10, and 12% occurred in 45, 60, and 90 days, 
respectively.2438 

Syringes prefilled with succinylcholine chloride injection 
for emergency use have been reported to freeze upon storage 
under refrigeration. Care should be taken to make sure that 
refrigerators are operating within compendial temperature 
ranges to ensure the availability of stored drugs in emergen-
cies.2698 2699 

Compatibility Information
Solution Compatibility

Succinylcholine chloride

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in half-strength Ringer’s injection AB AB 2 g Physically compatible 3 C

Dextrose 5% in Ringer’s injection AB AB 2 g Physically compatible 3 C

Dextrose 5% in half-strength Ringer’s injection, lactated AB AB 2 g Physically compatible 3 C

Dextrose 2.5% in Ringer’s injection, lactated AB AB 2 g Physically compatible 3 C

Dextrose 5% in Ringer’s injection, lactated AB AB 2 g Physically compatible 3 C

Dextrose 5% in Ringer’s injection, lactated TRa TR 1 g Stable for 24 hr at 5°C 282 C

Dextrose 10% in Ringer’s injection, lactated AB AB 2 g Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.45% AB AB 2 g Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.9% AB AB 2 g Physically compatible 3 C

Dextrose 5% in sodium chloride 0.225% AB AB 2 g Physically compatible 3 C

Dextrose 5% in sodium chloride 0.45% AB AB 2 g Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% AB AB 2 g Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% TRa TR 1 g Stable for 24 hr at 5°C 282 C

Dextrose 10% in sodium chloride 0.9% AB AB 2 g Physically compatible 3 C

Dextrose 2.5% AB AB 2 g Physically compatible 3 C

Dextrose 5% AB AB 2 g Physically compatible 3 C

Dextrose 5% TRa TR 1 g Stable for 24 hr at 5°C 282 C

Dextrose 10% AB AB 2 g Physically compatible 3 C

Ionosol B in dextrose 5% AB AB 2 g Physically compatible 3 C

Ionosol MB in dextrose 5% AB AB 2 g Physically compatible 3 C

Ringer’s injection AB AB 2 g Physically compatible 3 C

Ringer’s injection, lactated AB AB 2 g Physically compatible 3 C

Ringer’s injection, lactated TRa TR 1 g Stable for 24 hr at 5°C 282 C

Sodium chloride 0.45% AB AB 2 g Physically compatible 3 C

Sodium chloride 0.9% AB AB 2 g Physically compatible 3 C

Sodium chloride 0.9% TRa TR 1 g Stable for 24 hr at 5°C 282 C

Sodium lactate 1⁄6 M AB AB 2 g Physically compatible 3 C

a Tested in both glass and PVC containers.
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Additive Compatibility

Succinylcholine chloride

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g SQ 2 g D5LR, D5R, D5S, D5W, 
D10W, LR, NS, R, SL

Physically compatible and both 
stable for 24 hr at 25°C

294 C

Isoproterenol HCl WI 4 mg AB 2 g Physically compatible 59 C

Meperidine HCl WI 100 mg AB 2 g Physically compatible 3 C

Methyldopate HCl MSD 1 g AB 2 g D5W, D10W, D2.5½S, 
D2.5S, D5¼S, D5½S, 
D5S, D10S, NS, ½S

Physically compatible 23 C

Morphine sulfate 16.2 mg AB 2 g Physically compatible 3 C

Norepinephrine bitartrate WI 8 mg AB 2 g D5W, D10W, D2.5½S, 
D2.5S, D5¼S, D5½S, 
D5S, D10S, NS, ½S

Physically compatible 77 C

Pentobarbital sodium Pentobarbital precipitates or 
succinylcholine hydrolyzes

4 I

Phenobarbital sodium Phenobarbital precipitates or 
succinylcholine hydrolyzes

4 I

Scopolamine HBr 0.43 mg AB 2 g Physically compatible 3 C

Sodium bicarbonate AB 2.4 mEqa AB 1 g D5W Succinylcholine decomposition 772 I

a One vial of Neut added to a liter of admixture.

Drugs in Syringe Compatibility

Succinylcholine chloride

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Heparin sodium 2500 units/1 mL 100 mg/5 mL Physically compatible for at least 5 min 1053 C

Y-Site Injection Compatibility (1:1 Mixture)

Succinylcholine chloride

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Dexmedetomidine HCl HOS 4 mcg/mLb Stated to be compatible 3181 C

Etomidate AB 2 mg/mL AB 20 mg/mL Visually compatible for 7 days at 25°C 1801 C

Heparin sodiumd RI 1000 units/La b c BW 20 mg/mL Physically compatible for 4 hr at room 
temperature

322 C

Hetastarch in lactated 
electrolyte

AB 6% AB 2 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydrocortisone sodium 
succinatee 

UP 100 mg/La b c BW 20 mg/mL Physically compatible for 4 hr at room 
temperature

322 C

Palonosetron HCl MGI 50 mcg/mL SZ 2 mg/mLa Physically compatible and no loss of 
either drug in 4 hr at room temperature

2764 C

Potassium chloride 40 mEq/La b c BW 20 mg/mL Physically compatible for 4 hr at room 
temperature

322 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Propofol ZENf 10 mg/mL AB 20 mg/mL Physically compatible for 1 hr at 23°C 2066 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in Ringer’s injection, lactated.

d Tested in combination with hydrocortisone sodium succinate (Upjohn) 100 mg/L.

e Tested in combination with heparin sodium (Riker) 1000 units/L.

f Test performed using the formulation WITH edetate disodium.

Selected Revisions January 31, 2020. © Copyright, October 
1982. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Sufentanil Citrate
AHFS 28:08.08

Products
Sufentanil citrate is available as a preservative-free aqueous 
injection in 1-, 2-, and 5-mL ampuls and vials. Each mL of solu-
tion contains sufentanil citrate equivalent to 50 mcg of sufent-
anil base.1(7/07) 

pH
From 3.5 to 6.1(7/07) 

Trade Name(s)
Sufenta

Administration
Sufentanil citrate is administered intravenously by slow injec-
tion or infusion. For labor and delivery, it may be administered 
epidurally. The drug has also been given intramuscularly.1(7/07) 4 

Stability
Sufentanil citrate is a stable, clear, aqueous, preservative-free 
injection. The product should be stored at controlled room 
temperature and protected from light.1(7/07) 4 

pH Effects
Sufentanil citrate is hydrolyzed in acidic solutions. A 5-mcg/mL 
solution with a pH greater than 3 lost less than 1% in 48 weeks 
at 90°C. However, at a pH of less than 2, the drug loss was 14% 
at 60°C and 32% at 90°C in 48 weeks.1755 

Freezing Solutions
Sufentanil citrate (Janssen) 5 mcg/mL in sodium chloride 0.9% 
became nonhomogeneous and difficult to restore to homoge-
neity when frozen at −20°C.1755 

Syringes
Sufentanil citrate (Janssen) 2 mcg/mL in sodium chloride 0.9% 
was packaged in 50-mL polypropylene syringes (Omnifix, 
B. Braun) and stored at 21°C. Less than 10% sufentanil loss 
occurred in 24 hours.2201 

Ambulatory Pumps
Sufentanil citrate 50 mcg/mL was evaluated in CADD-1 and 
CADD-PRIZM medication cassettes. About 4% drug loss 
occurred in 14 days at room and refrigeration temperatures.2717 

Sorption
Sufentanil citrate (Janssen) demonstrated loss from solutions 
in concentrations from 1 to 20 mcg/mL due to sorption to  

polyvinyl chloride (PVC)/Kalex 3000 reservoirs for use with 
CADD pumps (Pharmacia Deltec) and administration tubing.790 

Sufentanil citrate (Janssen) 2 mcg/mL in sodium chlo-
ride 0.9% was delivered from 50-mL polypropylene syringes 
(Omnifix, B. Braun) by a syringe pump (JMS-Syringe-Pump 
Model SP-100, Japan Medical Supply Company) through poly-
ethylene extension sets (Original-Perfusor-Leitung, Type PE, 
B. Braun) or PVC extension sets (Original-Perfusor-Leitung, 
Type N, B. Braun), 0.2-μm epidural filters (Sterifix, B. Braun), 
and epidural catheters (Perifix, B. Braun) over 24 hours. The 
pump, syringes, and extension sets were kept at 21°C while 
the filters and epidural catheters were kept at 36°C. Running 
at 1 mL/hr, the delivered sufentanil concentration using PVC 
tubing was about 7 to 10% below the theoretical concentration 
throughout 24 hours. Using polyethylene tubing, losses were 
about 16% initially but the concentration returned to expected 
levels within 1 to 2 hours and remained stable throughout the 
24-hour delivery.2201 

Filtration
Sufentanil citrate (Janssen) 50 mcg/10 mL in sodium chloride 
0.9% was evaluated for drug loss when administered through 
filters or epidural catheters; 2.5-g cellulose acetate/cellulose 
nitrate 0.2-μm filters (Millex, Millipore) were utilized. Approx-
imately 20% of the sufentanil was lost to the void volume and/
or adsorption. This loss should be considered when a new filter 
is used.1667 

Sufentanil citrate (Janssen) 2 mcg/mL in sodium chloride 
0.9% delivered at 1 mL/hr through 0.2-μm epidural filters (Ster-
ifix, B. Braun) during the first hour was 83% of the theoret-
ical concentration and remained at reduced concentrations of 
85 to 89% of theoretical through at least 6 hours. By 24 hours 
the concentration was near 96% of theoretical. The authors 
attributed the lower concentrations to sorption of sufentanil 
onto the filter.2201 

In addition, sufentanil citrate (Janssen) demonstrated varying 
amounts of loss from solutions in concentrations ranging from 
1 to 20 mcg/mL due to sorption to several filters including 
Millex-OR, Minisart NML, Schleicher & Schuell FP 30/3, and 
Sterifix EF.790 

Sufentanil citrate was found to undergo sorption to 0.22-μm 
polyamide epidural filters (Perifix, Braun Melsungen). Delivery 
of a 5-mcg/mL solution through the filter resulted in nearly total 
loss of the drug from the first mL. 3 mL had to be passed through 
the filter before the delivered drug concentration was near the 
original concentration.2545 

DOI: 10.37573/9781585286850.363
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Compatibility Information
Solution Compatibility

Sufentanil citrate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% a JN 5 mg 10% loss in 30 days at 32°C and little loss in 30 days at 4°C 1756 C

Dextrose 5% HOSd AKN, BA 5 mg No loss in 24 hr 2660, 2792 C

Sodium chloride 0.9% a JN 20 mg 10 and 18% losses in 24 hr at 26 and 37°C, respectively, due 
to sorption. 5% loss in 10 days at 5°C

1751 I

Sodium chloride 0.9% a JN 5 mg 13% loss in 2 days at 32°C due to sorption. Little loss in  
25 days at 4°C. Precipitate in 6 days

1755 I

Sodium chloride 0.9% FREb JN 5 mg No loss in 21 days at 4 and 32°C 1755 C

Sodium chloride 0.9% c JN 5 mg No loss in 21 days at 4 and 32°C 1755 C

Sodium chloride 0.9% a JN 5 mg Visually compatible. 11% loss in 48 hr at 32°C. 5% loss in  
48 hr when buffered to pH 4.6

2042 C

Sodium chloride 0.9% AB AB 1 mg Visually compatible with little drug loss in 23 days at 4°C 
and in 3 days at 21°C

2550 C

a Tested in PVC/Kalex 3000 (phthalate ester) CADD pump reservoirs.

b Tested in glass containers.

c Tested in high-density polyethylene containers.

d Tested in VISIV polyolefin containers.

Additive Compatibility

Sufentanil citrate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Bupivacaine HCl 3 g JN 20 mg NSa 5% sufentanil loss and no bupivacaine loss 
in 10 days at 5, 26, and 37°C

1751 C

Bupivacaine HCl AST 2 g JN 5 mg NSa 9% sufentanil loss and 5% bupivacaine loss 
in 30 days at 32°C. No loss of either drug in 
30 days at 4°C

1756 C

Bupivacaine HCl AST 2 g JN 5 mg NSa Buffered with pH 4.6 citrate buffer. Visu-
ally compatible with no loss of either drug 
in 48 hr at 32°C

2042 C

Bupivacaine HCl AST 40 mg JN 12 mg NSb Visually compatible with no loss of either 
drug in 43 days at 4 and 25°C

2455 C

Ropivacaine HCl ASZ 1 g JN 0.4 mg NSc Physically compatible. No loss of either 
drug in 30 days at 30°C in the dark

2433 C

Ropivacaine HCl ASZ 2 g JN 0.4 and 4 mg c Physically compatible. No loss of either 
drug in 30 days at 30°C in the dark

2433 C

Ropivacaine HCl ASZ 2 mg JC 0.5, 0.75, 1 mg NSd e Physically compatible with no major sufen-
tanil loss in 96 hr at 25°C. Ropivacaine not 
tested

2506 C
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Ziconotide acetate ELN 25 mgf BB 1 gg 10% ziconotide loss in 33 days. No sufent-
anil loss in 40 days at 37°C

2772 C

a Tested in PVC/Kalex 3000 (phthalate ester) CADD pump reservoirs.

b Tested in PVC containers.

c Tested in polypropylene bags (Mark II Polybags).

d Tested in glass containers.

e Tested in PVC containers.

f Tested in SynchroMed II implantable pumps.

g Drug powder dissolved in ziconotide acetate injection.

Drugs in Syringe Compatibility

Sufentanil citrate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Atracurium besylate BW 10 mg/mL 50 mcg/mL Physically compatible and atracurium stable for  
24 hr at 5 and 30°C

1694 C

Y-Site Injection Compatibility (1:1 Mixture)

Sufentanil citrate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL BA, HOS 50 mcg/mL Physically compatible with less than 
10% acetaminophen loss over 4 hr at 
room temperature

2841, 2844 C

Bivalirudin TMC 5 mg/mLa ES 50 mcg/mL Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetrasodium TMC 1 mg/mLb 12.5 mcg/mLb Physically compatible for 4 hr 3243 C

Cefepime HCl BMS 120 mg/mLc 5 mcg/mL Physically compatible with less than 
10% cefepime loss. Sufentanil not 
tested

2513 C

Ceftazidime SKB 125 mg/mL 50 mcg/mL Visually compatible with less than 
10% loss of ceftazidime in 24 hr. 
Sufentanil not tested

2434 C

Ceftazidime GSK 120 mg/mLc 5 mcg/mL Physically compatible with less than 
10% ceftazidime loss. Sufentanil not 
tested

2513 C

Cisatracurium besylate GW 0.1, 2, 5 mg/
mLa 

ES 0.0125 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cloxacillin sodium SMX 100 mg/mL SZ 50 mcg/mL Physically compatible for up to 4 hr 
at room temperature

3245 C

Dexmedetomidine HCl AB 4 mcg/mLb AB 50 mcg/mL Physically compatible for 4 hr at 23°C 2383 C

Etomidate AB 2 mg/mL JN 0.05 mg/mL Visually compatible for 7 days at 25°C 1801 C

Fenoldopam mesylate AB 80 mcg/mLb BA 12.5 mcg/mLb Physically compatible for 4 hr at 23°C 2467 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Hetastarch in lactated 
electrolyte

AB 6% BA 12.5 mcg/mLa Physically compatible for 4 hr at 23°C 2339 C

Linezolid PHU 2 mg/mL ES 0.05 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Meropenem 50 mg/mL SZ 50 mcg/mL Physically compatible for 4 hr at 
room temperature

3538 C

Palonosetron HCl MGI 50 mcg/mL HOS 12.5 mcg/mLa Physically compatible. No loss of 
either drug in 4 hr

2720 C

Propofol ZENd 10 mg/mL JN 0.05 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

ES 0.0125 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in sterile water for injection.

d Test performed using the formulation WITH edetate disodium.

Selected Revisions May 1, 2020. © Copyright, October 1996. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Sugammadex Sodium
AHFS 92:12

Products
Sugammadex is available as a 100-mg/mL solution in 2- and 
5-mL single-use vials as the sodium salt.3111 The solution also 
contains hydrochloric acid and/or sodium hydroxide for pH 
adjustment.3111 

pH
The pH is adjusted to a range of 7 to 8.3111 

Osmolality
The osmolality of sugammadex sodium 100-mg/mL solution is 
within the range of 300 to 500 mOsm/kg.3111 

Trade Name(s)
Bridion

Administration
Sugammadex should be administered intravenously as a single 
bolus injection over 10 seconds into an existing intravenous 
line.3111 The intravenous line should be adequately flushed with 
a compatible infusion solution (e.g., sodium chloride 0.9%) prior 
to and following administration of sugammadex.3111 

Stability
Sugammadex injection is a clear, colorless to slightly yellow-
brown solution.3111 Intact vials of the drug should be stored at 
controlled room temperature and protected from light.3111 Vials 
not protected from light should be used within 5 days.3111 

DOI: 10.37573/9781585286850.364

Compatibility Information
Solution Compatibility

Sugammadex sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in sodium  
chloride 0.45%

ME 10 g Physically compatible and chemically stable for 48 hr at 5 and 25°C 3115 C

Dextrose 5% in sodium  
chloride 0.9%

ME 10 g Physically compatible and chemically stable for 48 hr at 5 and 25°C 3115 C

Dextrose 5% ME 10 g Physically compatible and chemically stable for 48 hr at 5 and 25°C 3115 C

Isolyte P in dextrose 5% ME 10 g Physically compatible and chemically stable for 48 hr at 5 and 25°C 3115 C

Ringer’s injection ME 10 g Physically compatible and chemically stable for 48 hr at 5 and 25°C 3115 C

Ringer’s injection, lactated ME 10 g Physically compatible and chemically stable for 48 hr at 5 and 25°C 3115 C

Sodium chloride 0.9% ME 10 g Physically compatible and chemically stable for 48 hr at 5 and 25°C 3115 C

Y-Site Injection Compatibility (1:1 Mixture)

Sugammadex sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amiodaronea 50 mg/mL 100 mg/mL Precipitates immediately 3112 I

Dobutaminea 12.5 mg/mL 100 mg/mL Precipitates immediately 3112 I

Ondansetron HCl 2 mg/mL ME 100 mg/mL Particles form in 1 hr 3111, 3115 I

Protamine sulfate LI 50 mcg/mLb ME 100 mcg/mLb Precipitates immediately 3113 I



aSHP iNJeCTaBLe dRug iNFoRmaTioN Sugammadex Sodium 1459

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ranitidine HCl 25 mg/mL ME 100 mg/mL Particles form in 1 hr 3111, 3115 I

Verapamil HCl 2.5 mg/mL ME 100 mg/mL Particles form in 2 hr 3111, 3115 I

a Salt not specified.

b Tested in sodium chloride 0.9%.

Selected Revisions June 14, 2016. © Copyright, June 2016.  
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)



1460 Sumatriptan Succinate aSHp inJectaBLe DruG inFOrmatiOn

Sumatriptan Succinate
AHFS 28:32.28

Products
Sumatriptan succinate is available at a concentration of 6 mg/ 
0.5 mL with sodium chloride 3.5 mg/0.5 mL in water for injection 
in single-dose vials and prefilled syringes. The drug is also avail-
able at a concentration of 4 mg/0.5 mL with sodium chloride  
3.8 mg/0.5 mL in water for injection in prefilled syringes.1(11/06) 

pH
Approximately 4.2 to 5.3.1(11/06) 

Osmolality
The solution is nearly isotonic with an osmolality of 291 mOsm/
kg.1(11/06) 

Trade Name(s)
Imitrex

Administration
Sumatriptan succinate is administered subcutaneously. It should 
not be given by other routes of administration.1(11/06) 

Stability
Intact containers of sumatriptan succinate should be stored 
between 2 and 30°C and protected from light. The injection is a 
clear, colorless to light yellow solution.1(11/06) 

Syringes
The stability of sumatriptan succinate (Glaxo Wellcome) 12 
mg/mL packaged as 1 mL of solution drawn into 1-mL polypro-
pylene tuberculin syringes was evaluated stored under refrig-
eration and at room temperature of 25°C both exposed to 
and protected from fluorescent light. The room temperature 
samples were evaluated over 24 hours while the refrigerated 
samples were evaluated over 72 hours. No visible indications of 
physical instability were observed, and no loss of sumatriptan 
was found.2276 

DOI: 10.37573/9781585286850.365

Selected Revisions October 1, 2012. © Copyright, October 2002. 
American Society of Health-System Pharmacists, Inc.
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Tacrolimus
AHFS 92:44

Products
Tacrolimus concentrate for injection is available in 1-mL ampuls 
containing the equivalent of 5 mg of anhydrous tacrolimus per 
mL.3127 In addition to tacrolimus, each mL contains polyoxyl 60 
hydrogenated castor oil (surfactant) 200 mg and dehydrated 
alcohol, USP, 80% (v/v).1683 3127 The product is a concentrate that 
must be diluted in sodium chloride 0.9% or dextrose 5% prior 
to administration.3127 

Trade Name(s)
Prograf

Administration
Tacrolimus is administered only by continuous intravenous infu-
sion following dilution to a final concentration of 0.004 to 0.02 
mg/mL (4 to 20 mcg/mL) in sodium chloride 0.9% or dextrose 
5%.3127 Intravenous solution containers should be composed of 
glass or polyethylene; polyvinyl chloride (PVC) containers should 
be avoided due to potential leaching of diethylhexyl phthalate 
(DEHP) plasticizer and decreased stability of the drug.3127 For 
more dilute solutions of tacrolimus, non-PVC tubing also should 
be used to minimize the potential for significant drug adsorption 
onto the tubing.3127 

Stability
Intact ampuls should be stored at temperatures between 5 and 
25°C.3127 Diluted solutions for infusion in glass or polyethylene 
containers should be discarded after 24 hours.3127 Solutions 
should be visually inspected for particulate matter and discolor-
ation prior to administration.3127 

Tacrolimus exhibits a minimum rate of decomposition at pH 
values between 2 and 6; the rate of decomposition increases 
substantially at higher pH values1926 and is unstable above pH 
9.2216 The manufacturer recommends that tacrolimus not be 
mixed with or even co-infused with solutions having a pH of 9 
or greater (e.g., solutions containing acyclovir or ganciclovir).3127 

Syringes
Tacrolimus (Fujisawa) 100 mcg/mL in sodium chloride 0.9% was 
packaged as 20 mL in 30-mL plastic syringes (Becton Dickinson) 
and stored at 24°C exposed to normal room light and protected 
from light. No decrease in tacrolimus concentration was found 
after storage for 24 hours.1864 

Sorption
Tacrolimus (Fujisawa) 100 mcg/mL in dextrose 5% was deliv-
ered through PVC anesthesia extension tubing (Abbott), PVC 
intravenous administration set tubing (Venoset, Abbott), and 
fat emulsion tubing (Abbott). The delivered solutions had no 
loss of tacrolimus using the PVC administration set tubing and 
the fat emulsion tubing and only 2.5% drug loss from the PVC 
anesthesia extension tubing.1864 

Tacrolimus 50 mcg/mL delivered through 100 cm of PVC 
tubing at a rate of 5 mL/hr resulted in the delivery of 76% of 
the tacrolimus concentration. No loss due to sorption occurred 
when the tacrolimus solution was delivered through polyolefin 
tubing.2452 

Plasticizer Leaching
Parenteral products containing a large amount of surfactant 
in the formulation, such as tacrolimus injection, will extract 
the plasticizer DEHP from PVC containers and administration 
sets.1683 3127 Consequently, use of PVC containers with tacrolimus 
should be avoided.3127 Instead, glass or polyethylene containers 
and PVC-free tubing are recommended.1683 3127 

Tacrolimus 50 mcg/mL delivered through 100 cm of PVC 
tubing at a rate of 5 mL/hr leached 12 mcg/mL of DEHP into the 
drug solution. No plasticizer leached when the tacrolimus solu-
tion was delivered through similar polyolefin tubing.2452 

Tacrolimus 0.02 mg/mL in dextrose 5% in VISIV polyolefin 
bags was tested at room temperature near 23°C for 24 hours. 
No leached plastic components were found within the 24-hour 
study period.2660 2792 
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Compatibility Information
Solution Compatibility

Tacrolimus

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% f ASP 4 to 20 mg Stable for 24 hr 3127 C

Dextrose 5% ABa FUJ 100 mg 5 to 8% loss in 48 hr at 24°C 1864 C

Dextrose 5% ABb FUJ 100 mg 15% loss in 6 hr and 19% loss in 24 hr at 24°C 1864 I

Dextrose 5% BRNe ASP 10 mg Physically compatible. No loss in 20 hr at 2 to 8°C followed by  
28 hr at 20 to 25°C

3128 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BRNe ASP 1, 10, 100 mg Physically compatible. Little to no loss in 48 hr at 20 to 25°C 3128 C

Sodium chloride 0.9% f ASP 4 to 20 mg Stable for 24 hr 3127 C

Sodium chloride 0.9% BAc FUJ 10 mg Visually compatible with 4% loss in 48 hr 1854 C

Sodium chloride 0.9% ABc FUJ 100 mg 10 to 12% loss in 24 hr at 24°C 1864 C

Sodium chloride 0.9% ABb FUJ 100 mg 12% loss in 6 hr and 16% loss in 24 hr at 24°C 1864 I

Sodium chloride 0.9% BRNe ASP 1 mg Physically compatible. 6% loss in 24 hr at 20 to 25°C 3128, 
3129 

C

Sodium chloride 0.9% BRNe ASP 10 mg Physically compatible. Little to no loss in 20 hr at 2 to 8°C 
followed by 28 hr at 20 to 25°C

3128 C

Sodium chloride 0.9% BRNe ASP 10 and 100 mg Physically compatible. No loss in 48 hr at 20 to 25°C 3128 C

Sodium chloride 0.9% BRNg ASP 2, 4, and 8 mg Physically compatible. Less than 10% loss in 9 days at 23°C in light 
and 4°C in dark

3277 C

TPN #201d c FUJ 100 mg Visually compatible with no loss in 24 hr at 24°C 1922 C

a Tested in glass and polyolefin containers.

b Tested in PVC containers.

c Tested in glass containers.

d Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

e Tested in polyolefin containers.

f Tested in glass and polyethylene containers.

g Tested in Excel non-DEHP non-PVC containers.

Y-Site Injection Compatibility (1:1 Mixture)

Tacrolimus

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium FUJ Significant tacrolimus loss within 15 min 191 I

Aminophylline ES 2 mg/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Amphotericin B LY 5 mg/mLa FUJ 1 mg/mLc Visually compatible for 24 hr at 25°C 1630 C

Ampicillin sodium WY 20 mg/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Ampicillin sodium–
sulbactam sodium

RR 33.3 mg/mLa e FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Anidulafungin VIC 0.5 mg/mLa FUJ 20 mcg/mLa Physically compatible for 4 hr at 23°C 2617 C

Benztropine mesylate MSD 1 mg/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Calcium gluconate ES 100 mg/mL FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Caspofungin acetate ME 0.7 mg/mLb AST 0.02 mg/mLb Physically compatible for 4 hr at room 
temperature

2758 C

Cefazolin sodium BR 40 mg/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Cefotetan disodium STU 40 mg/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Ceftazidime GL 20 mg/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Ceftazidime GW 40 and 200 
mg/mLa 

FUJ 10 and 40 mcg/mLa Visually compatible with no loss of either 
drug in 4 hr at 24°C

2216 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLh i ASP 0.02 mg/mLh Physically compatible for 2 hr 3262 C

Ceftriaxone sodium RC 40 mg/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Cefuroxime sodium LI 30 mg/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Chloramphenicol 
sodium succinate

PD 20 mg/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Ciprofloxacin MI 1 mg/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Clindamycin phosphate ES 12 mg/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Dexamethasone sodium 
phosphate

ES 4 mg/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Digoxin WY 0.25 mg/mL FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Diphenhydramine HCl ES 1 mg/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Dobutamine HCl LI 1 mg/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Dopamine HCl ES 1.6 mg/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Doripenem JJ 5 mg/mLa b ASP 0.02 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxycycline hyclate RR 5 mg/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Erythromycin lactobi-
onate

AB 20 mg/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Esmolol HCl DU 10 mg/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Fluconazole RR 2 mg/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Fluconazole PF 0.5 and 1.5 
mg/mLb 

FUJ 5 and 20 mcg/mLb Visually compatible. No loss of either drug in 
3 hr at 24°C

2236 C

Furosemide ES 10 mg/mL FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Ganciclovir sodium FUJ Significant tacrolimus loss within 15 min 191 I

Gentamicin sulfate SCN 4 mg/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Haloperidol lactate SO 2.5 mg/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Heparin sodium ES 10 units/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Hydrocortisone sodium 
succinate

AB 50 mg/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Hydromorphone HCl KN 2 and 0.2 mg/
mLa 

FUJ 10 and 40 mcg/mLa Visually compatible. No loss of either drug in 
4 hr at 24°C

2216 C

Imipenem–cilastatin 
sodium

MSD 10 mg/mLb g FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Insulin, regular LI 0.1 unit/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Isavuconazonium 
sulfate

ASP 1.5 mg/mLh ASP 0.02 mg/mLh Physically compatible for 2 hr 3263 C

Isoproterenol HCl ES 0.04 mg/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Letermovir ME a a Physically compatible 3398 C

Leucovorin calcium ES 10 mg/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Lorazepam WY 1 mg/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Methylprednisolone 
sodium succinate

UP 0.8 mg/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Metoclopramide HCl DU 0.2 mg/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Metronidazole AB 5 mg/mL FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Micafungin sodium ASP 1.5 mg/mLb FUJ 20 mcg/mLb Physically compatible for 4 hr at 23°C 2683 C

Morphine sulfate SCN 1 and 3 mg/
mLb 

FUJ 10 and 40 mcg/mLb Visually compatible. No loss of either drug in 
4 hr at 24°C

2216 C

Multivitamins LY 0.001 mL/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Mycophenolate mofetil 
HCl

RC 5.9 mg/mLa FUJ 0.02 mg/mLa Physically compatible and 2% mycopheno-
late mofetil loss in 4 hr

2738 C

Nitroglycerin DU 0.1 mg/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Oxacillin sodium BR 40 mg/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Penicillin G potassium BR 100,000 units/
mLa 

FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Phenytoin sodium ES 5 mg/mLa FUJ 1 mg/mLb Visually compatible for 4 hr at 25°C. White 
haze forms by 24 hr

1630 C

Potassium chloride AB 2 mEq/mL FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Propranolol HCl AY 1 mg/mL FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Ranitidine HCl GL 25 mg/mL FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Sodium bicarbonate AB 1 mEq/mL FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Sodium nitroprusside ES 0.004 mg/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Tedizolid phosphate CUB 0.8 mg/mLb ASP 0.02 mg/mLb Physically compatible for 2 hr 3244 C

TNA #218 to #226d FUJ 1 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

Tobramycin sulfate BR 40 mg/mL FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

TPN #212 to #215d FUJ 1 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Trimethoprim–sulfame-
thoxazole

RC 1.6 mg/mLa f FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

Vancomycin HCl LI 5 mg/mLa FUJ 1 mg/mLb Visually compatible for 24 hr at 25°C 1630 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Diluted with sterile water for injection.

d Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

e Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

f Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

g Not specified whether concentration refers to single component or combined components.

h Tested in both dextrose 5% and sodium chloride 0.9%.

i Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

Selected Revisions June 20, 2018. © Copyright, October 1996. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Tedizolid Phosphate
AHFS 8:12.28.24

Products
Tedizolid phosphate is a prodrug that is metabolized in vivo to 
tedizolid.2913 Tedizolid phosphate is available as a lyophilized powder 
or cake in single-use (unpreserved) vials containing 200 mg of the 
drug and mannitol 105 mg.2913 Sodium hydroxide and hydrochloric 
acid also are present in minimal quantities to adjust the pH.2913 

Reconstitute the 200-mg vial with 4 mL of sterile water for injec-
tion.2913 Gently swirl the vial to aid dissolution and let stand until 
the cake has completely dissolved and any foam has disappeared.2913 
To minimize foaming, avoid vigorous agitation or shaking during 
and after reconstitution.2913 Inspect the vial to ensure that the solu-
tion contains no particulate matter and that no undissolved cake 
or powder remains attached to the vial wall; if undissolved drug 
remains, invert the vial and gently swirl to dissolve the remainder.2913 

Do not invert the vial during withdrawal of the dose; instead, 
keeping the vial in the upright position, use a syringe with an 
appropriately sized needle to withdraw 4 mL of the reconsti-
tuted solution from the bottom corner of the tilted vial.2913 
Dilute the reconstituted solution only in 250 mL of sodium chlo-
ride 0.9%.2913 Invert the bag gently to mix; do not shake because 
foaming may occur.2913 

Trade Name(s)
Sivextro

Administration
Tedizolid phosphate is administered by intravenous infusion 
over 1 hour after dilution of the reconstituted solution in 250 mL 
of sodium chloride 0.9%.2913 If a common infusion line is being 
used to administer other drugs, the line should be flushed with 
sodium chloride 0.9% prior to and following infusion of tedizolid 
phosphate.2913 Tedizolid is incompatible with any solutions that 
contain divalent cations (e.g., calcium, magnesium).2913 

Stability
Intact vials of tedizolid phosphate should be stored at controlled 
room temperature.2913 Tedizolid phosphate is a white to 
off-white powder that forms a clear, colorless to pale yellow 
solution when reconstituted with sterile water for injection and 
when further diluted in sodium chloride 0.9%.2913 The manufac-
turer states that the reconstituted drug and the diluted solution 
may be stored under refrigeration or at room temperature.2913 
The total time from reconstitution to dilution to administration 
should not exceed 24 hours.2913 

Filtration
Tedizolid phosphate (Cubist) was filtered through a 0.22-μm 
inline filter.2914 No significant loss in potency or changes in 
appearance or impurity levels were observed.2914 

DOI: 10.37573/9781585286850.367

Compatibility Information
Solution Compatibility

Tedizolid phosphate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s 
injection

CUB Must not be mixed with calcium-containing solutions 2913 I

Dextrose 5% in Ringer’s 
injection, lactated

CUB Must not be mixed with calcium-containing solutions 2913 I

Dextrose 5% BA CUB 200 mg Stable up to 26 hours at room temperature 2914 ?

Dextrose 5% BRN CUB 200 mg Stable up to 26 hours at room temperature 2914 ?

Dextrose 5% BA CUB 1.6 g Increase in particulates over 26 hours at room temperature 2914 ?

Dextrose 5% BRN CUB 1.6 g Increase in particulates over 26 hours at room temperature 2914 ?

Ringer’s injection CUB Must not be mixed with calcium-containing solutions 2913 I

Ringer’s injection, lactated CUB Must not be mixed with calcium-containing solutions 2913 I

Sodium chloride 0.9% CUB 800 mg Stated to be stable up to 24 hours at room temperature or at 
2 to 8°C

2913 C
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Y-Site Injection Compatibility (1:1 Mixture)

Tedizolid phosphate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Albumin human CBH 250 mg/mL CUB 0.8 mg/mLb Measured turbidity increases immediately 3244 I

Amikacin sulfate HER 5 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Amiodarone HCl APP 2 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Ampicillin sodium–
sulbactam sodium

FRK 20 mg/mLb c CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Anidulafungin PF 0.77 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Azithromycin APP 2 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Aztreonam APP 20 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Bumetanide HOS 0.25 mg/mL CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Calcium chloride HOS 20 mg/mLb CUB 0.8 mg/mLb Immediate precipitation and increase in measured turbidity 3244 I

Calcium gluconate APP 20 mg/mLb CUB 0.8 mg/mLb Immediate precipitation and increase in measured turbidity 3244 I

Caspofungin acetate ME 0.5 mg/mLb CUB 0.8 mg/mLb Immediate precipitation and increase in measured turbidity 3244 I

Cefazolin sodium APO 20 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Cefepime HCl SGT 40 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Ceftaroline fosamil FOR 12 mg/mLb CUB 0.8 mg/mLb Measured turbidity increases after 15 min 3244 I

Ceftazidime SZ 40 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Ceftazidime–avibactam 
sodium

ALL 20 mg/mLa l Physically compatible for up to 4 hr at room temperature 3004 C

Ceftolozane sulfate– 
tazobactam sodium

CUB 10 mg/mLb d CUB 0.8 mg/mLb Physically compatible for 2 hr 3244, 
3262 

C

Ceftriaxone sodium WOC 20 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Cefuroxime sodium COV 30 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Ciprofloxacin HOS 2 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Cisatracurium besylate ABV 0.4 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Colistimethate sodium APP 4.5 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Cyclosporine DRX 5 mg/mLb CUB 0.8 mg/mLb Immediate change in measured turbidity 3244 I

Daptomycin CUBi 10 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Dexamethasone sodium 
phosphate

FRK 1 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Dexmedetomidine HCl HOS 4 mcg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Digoxin SZ 0.25 mg/mL CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Diltiazem HCl AKN 5 mg/mL CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Diphenhydramine HCl APP 50 mg/mL CUB 0.8 mg/mLb Measured turbidity increases within 2 hr 3244 I

Dobutamine HCl HOS 4.1 mg/mLb CUB 0.8 mg/mLb Immediate precipitation and increase in measured turbidity 3244 I

Dopamine HCl HOS 0.8 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Doripenem SHI 5 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Doxycycline hyclate PRP 1 mg/mLb CUB 0.8 mg/mLb Measured turbidity increases immediately 3244 I
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Epinephrinej JHP 16 mcg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr; however, mean pH change 
>1 unit within 2 hr

3244, 
3247 

?

Eptifibatide ME 0.75 mg/mL CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Ertapenem sodium ME 20 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Esmolol HCl BA 10 mg/mL CUB 0.8 mg/mLb Measured turbidity increases immediately 3244 I

Esomeprazole sodium ASZ 0.8 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Famotidine WW 4 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Fentanyl citrate WW 50 mcg/mL CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Fosphenytoin sodium WW 25 mg PE/
mLb h 

CUB 0.8 mg/mLb Physically compatible for 2 hr 3244, 
3247 

C

Furosemide HOS 3 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Gentamicin sulfate PRP 5 mg/mLb CUB 0.8 mg/mLb Measured turbidity increases immediately 3244 I

Heparin sodium PRP 1000 units/
mLb 

CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Hydrocortisone sodium 
succinate

PF 1 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Hydromorphone HCl AKN 1 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Imipenem–cilastatin 
sodium

PRP 5 mg/mLb e CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Insulin, regular NVN 1 unit/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Isavuconazonium sulfate ASP 1.5 mg/mLb CUB 0.8 mg/mLb Measured turbidity increases within 15 min 3244, 
3263 

I

Labetalol HCl HOS 2 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Levofloxacin AUR 5 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Lidocaine HCl APP 8 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Lorazepam WW 1 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Magnesium sulfate HOS 100 mg/mLb CUB 0.8 mg/mLb Immediate precipitation and increase in measured turbidity 3244 I

Mannitol HOS 20% CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Meperidine HCl WW 10 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Meropenem PRP 10 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Meropenem–vabor-
bactam

TMC 8 mg/mLb k ME 0.8 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Mesna PRP 20 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Methylprednisolone 
sodium succinate

PF 20 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Metoclopramide HCl TE 0.2 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Metronidazole BA 5 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Micafungin sodium ASP 2 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Midazolam HCl APP 1 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Milrinone lactate HIK 0.2 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Morphine sulfate WW 1 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Naloxone HCl PPR 0.04 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Nicardipine HCl BA 0.2 mg/mLb CUB 0.8 mg/mLb Immediate precipitation and increase in measured turbidity 3244 I

Nitroglycerin BA 0.4 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Norepinephrine  
bitartrate

HOS 32 mcg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Ondansetron HCl HOS 0.16 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Pantoprazole sodium NVPf 0.4 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244, 
3247 

C

Penicillin G potassium PF 100,000 units/
mLb 

CUB 0.8 mg/mLb Immediate change in measured turbidity 3244 I

Phenylephrine HCl SZ 1 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Phenytoin sodium WW 10 mg/mLb CUB 0.8 mg/mLb Measured turbidity increases immediately 3244 I

Piperacillin sodium–
tazobactam sodium

PRPf 40 mg/mLb g CUB 0.8 mg/mLb Physically compatible for 2 hr 3244, 
3247 

C

Plazomicin sulfate ACH 24 mg/mLb ME 0.8 mg/mLb Physically compatible for 1 hr at 20 to 25°C 3432 C

Potassium chloride HOS 0.1 mEq/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Potassium phosphates HOS 0.3 mmol/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Ranitidine HCl ZY 2.5 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Rocuronium bromide PRM 5 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Sodium bicarbonate HOS 1 mEq/mL CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Sodium phosphates FRE 0.5 mmol/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Tacrolimus ASP 0.02 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Tigecycline PF 1 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Tobramycin sulfate MYL 5 mg/mLb CUB 0.8 mg/mLb Measured turbidity increases immediately 3244 I

Vancomycin HCl HOS 5 mg/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Vasopressin JHP 1 unit/mLb CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

Vecuronium bromide CRC 1 mg/mL CUB 0.8 mg/mLb Physically compatible for 2 hr 3244 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

d Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

e Imipenem component. Imipenem in a 1:1 fixed-ratio concentration with cilastatin.

f Test performed using the formulation WITH edetate disodium.

g Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

h Concentration of fosphenytoin expressed in milligrams of phenytoin sodium equivalents (PE) per mL.

i Test performed using the Cubicin formulation.

j As epinephrine base rather than the salt.

k Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

l Ceftazidime component. Ceftazidime in a 4:1 fixed-ratio concentration with avibactam sodium.

Selected Revisions May 1, 2020. © Copyright, July 2015. American  
Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Teicoplanin
AHFS 8:12.28.16

Products
Teicoplanin is available as a lyophilized powder in single-use vials 
containing teicoplanin 100, 200, or 400 mg.3412 3413 3414 3415 3416 
Each vial also contains sodium chloride and sodium hydroxide 
to adjust the pH.3412 3413 3414 3415 3416 Some vials of teicoplanin are 
packaged with an accompanying ampul of water for injection for 
use as a diluent.3413 3414 3416 

To prepare teicoplanin for injection or infusion, the 100-mg 
vials should be reconstituted with 1.7 mL3415 and most 200- and 
400-mg vials should be reconstituted with 3.14 mL of sterile 
water for injection, either from a separate vial or from the accom-
panying ampul of diluent, when provided; the diluent should be 
injected slowly down the side of the vial wall.3412 3413 3414 3415 Vials 
should be rolled gently until the powder is completely dissolved 
and should not be shaken.3412 3413 3414 3415 3416 Care should be taken 
to avoid the formation of foam; if foam develops, the solution 
should be allowed to stand for 15 minutes until it subsides.3412 3413 
3414 3415 3416 The resulting reconstituted solutions contain teico-
planin 100 mg/1.5 mL, 200 mg/3 mL, or 400 mg/3 mL.3412 3413 
3414 3415 3416 Errors in reconstitution can result in the formation 
of a stable foam and the delivery of doses that are smaller than 
intended.3413 3414 3416 Reconstituted teicoplanin solutions should 
be extracted slowly from the vial using a syringe (e.g., a 5-mL 
syringe with a 23-gauge needle).3412 3413 3414 3415 3416 

The reconstituted solution may be administered by direct 
injection without further dilution or administered as an intrave-
nous infusion after dilution in a compatible infusion solution.3412 
3413 3414 3415 3416 Most manufacturers recommend dilution of the 
reconstituted solution in sodium chloride 0.9%, Ringer’s injec-
tion, Ringer’s injection, lactated, dextrose 5 or 10%, dextrose 
4% in sodium chloride 0.18%, or dextrose 5% in sodium chlo-
ride 0.45%.3412 3413 3414 3415 3416 Some manufacturers also state 
that teicoplanin can be prepared in compounded sodium lactate 
solution3413 3414 and Hartmann’s solution.3416 Specific product 
labeling should be consulted.

Equivalency
Each milligram of teicoplanin is equivalent to not less than 1000 
international units.3412 3414 3415 

pH
The pH of teicoplanin (Sanofi-Aventis) 133.3-mg/mL reconsti-
tuted solution ranges from 7.2 to 7.8.3414 

Tonicity
Teicoplanin (Sanofi-Aventis) 133.3-mg/mL reconstituted solu-
tion is isotonic.3414 

Trade Name(s)
Targocid

Administration
Teicoplanin may be administered after reconstitution either 
intramuscularly, with a maximum of 3 mL in a single site, or by 
direct intravenous injection over 3 to 5 minutes.3412 3413 3414 3416 
The drug also may be administered as an intravenous infusion 
over 30 minutes after dilution in a compatible infusion solu-
tion.3412 3413 3414 3415 3416 Only intravenous infusion should be used 
to administer the drug in neonates.3412 3415 

Teicoplanin should not be administered intraventricularly.3412 
3413 3414 3415 3416 Safety and efficacy of administration of teico-
planin by the intrathecal route has not been evaluated.3413 3416 

Manufacturers state that teicoplanin should not be admixed 
with aminoglycosides due to incompatibility.3412 3413 3414 3415 
3416 Some manufacturers state that administration of teico-
planin must occur separately from other parenteral antibiotics 
if combination therapy is used.3412 3415 

Stability
Intact vials of teicoplanin should be stored below 25°C.3414 3415 
3416 Reconstituted and diluted solutions of teicoplanin ideally 
should be used immediately after preparation, but may be 
stored under refrigeration at 2 to 8°C for at least 24 hours;3412 
3413 3414 3415 3416 specific product labeling should be consulted. 
Several manufacturers state that teicoplanin should not be 
stored in syringes.3413 3414 3416 

Teicoplanin forms dextrose aldehyde adducts when diluted 
in dextrose-containing solutions. Equilibrium is reached faster 
at room temperature (7 days) than with refrigerated storage (30 
days). The equilibrium concentration of the adduct is directly 
related to the dextrose concentration. The reaction is reversible 
with dilution.2046 

The stability of catheter flush solutions composed of teico-
planin 133 mg/mL in water for injection, or heparin sodium 10 
units/mL or 100 units/mL, was evaluated in Hickman cathe-
ters at 25°C over 24 hours. No decomposition products formed, 
and no loss was found. Indeed, a small (11%) increase in teico-
planin concentration was observed which was attributed to loss 
of water.2165 

Syringes
Several manufacturers state that teicoplanin should not be 
stored in syringes.3413 3414 3416 

DOI: 10.37573/9781585286850.368
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Compatibility Information
Solution Compatibility

Teicoplanin

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium 
chloride 0.45%

SAA, GLT Chemically and physically stable for 24 hr at 2 to 8°C 3412, 3415 C

Dextrose 5% BAa HO 2 g Visually compatible. No loss in 24 hr at 25°C 2165 C

Dextrose 5% BAb HO 4 g Visually compatible. 10% loss in 6 days at 4°C 2364 C

Dextrose 5% SAA, GLT Chemically and physically stable for 24 hr at 2 to 8°C 3412, 3415 C

Dextrose 5% SAA Use within 24 hr when stored at 4°C 3413 C

Dextrose 10% SAA, GLT Chemically and physically stable for 24 hr at 2 to 8°C 3412, 3415 C

Ringer’s injection SAA, GLT Chemically and physically stable for 24 hr at 2 to 8°C 3412, 3415 C

Ringer’s injection, lactated SAA, GLT Chemically and physically stable for 24 hr at 2 to 8°C 3412, 3415 C

Sodium chloride 0.9% BAa HO 2 g Visually compatible. No loss in 24 hr at 25°C 2165 C

Sodium chloride 0.9% SAA, GLT Chemically and physically stable for 24 hr at 2 to 8°C 3412, 3415 C

Sodium chloride 0.9% SAA Stable for up to 7 days at 4°C or 24 hr at room temperature 3413 C

a Tested in glass containers.

b Tested in PVC containers.

Additive Compatibility

Teicoplanin

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Heparin sodium CPP 20,000 and 40,000 units HO 2 g D5W, NS Visually compatible. No loss of teico-
planin and heparin in 24 hr at 25°C

2165 C

Y-Site Injection Compatibility (1:1 Mixture)

Teicoplanin

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Blinatumomab AMG 0.125 mcg/mLb SAA 4 mg/mLa Persistent particulate formation when blinatumomab 
is added to teicoplanin; flakes transiently appeared 
when order of mixing was reversed

3405, 3417 I

Blinatumomab AMG 0.375 mcg/mLb SAA 4 mg/mLa Persistent particulate formation when blinatumomab 
is added to teicoplanin; not observed when order of 
mixing was reversed

3405, 3417 ?

Ciprofloxacin BAY 2 mg/mLb GRP 60 mg/mL White precipitate forms immediately but disappears 
with shaking

1934 ?

Defibrotide sodium JAZ 8 mg/mLb SAA 125 mg/mL Visually compatible for 4 hr at room temperature 3149 C

Fat emulsion, intra-
venous

OTS 20%c SAN 2 mg/mLa d No change in particle size ≥1.3 μm observed in 24 hr 
at 25°C in the dark

3452 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Run at 25 mL/hr with dextrose 5% run at 83 mL/hr.

d Run at 100 mL/hr.



ASHP INJECTABLE DRUG INFORMATION TEICOPLANIN 1471

Additional Compatibility Information
Peritoneal Dialysis Solutions
Some manufacturers state that teicoplanin can be adminis-
tered in peritoneal dialysis solutions containing 1.36 or 3.86% 
dextrose.3412 3415 

Teicoplanin (Marion Merrell Dow) 0.025 mg/mL in Dianeal 
PD-2 with dextrose 1.5% in polyvinyl chloride (PVC) containers 
was physically and chemically stable for 24 hours at 25°C 
exposed to light, exhibiting no loss; additional storage for 8 
hours at 37°C resulted in losses of 6% or less. Under refriger-
ation at 4°C protected from light, no loss occurred in 7 days. 
Additional storage for 16 hours at 25°C followed by 8 hours at 
37°C resulted in about 7% loss.1989 

Ceftazidime (Glaxo) 0.1 mg/mL admixed with teicoplanin 
(Marion Merrell Dow) 0.025 mg/mL in Dianeal PD-2 with 
dextrose 1.5% in PVC containers did not result in a stable 
mixture. Large (but variable) teicoplanin losses generally in the 

20% range were noted in as little as 2 hours at 25°C exposed 
to light. Ceftazidime losses of about 9% occurred in 16 hours. 
Refrigeration and protection from light of the peritoneal dial-
ysis admixture reduced losses of both drugs to negligible levels. 
Even so, admixing these 2 drugs was not recommended because 
of the high levels of teicoplanin loss at room temperature.1989 

Teicoplanin (Merrell Dow) 25 mg/L in Dianeal 137 with 
dextrose 1.36% (Baxter) was evaluated for stability over 42 
days. Stored at 4°C, teicoplanin retained stability with a loss 
of less than 5% in 42 days. At 20°C, 10% loss occurred in about 
25 days with 17% loss in 42 days. At an elevated temperature 
of 37°C, a much greater rate of decomposition occurs with over 
40% loss occurring in 42 days.2145 

Manufacturers state that teicoplanin should not be admixed 
with aminoglycosides due to incompatibility;3412 3413 3414 3415 
3416 however, several manufacturers state that the drugs are 
compatible when combined in dialysis fluid.3412 3415 Specific 
product labeling should be consulted.

Selected Revisions September 30, 2019. © Copyright, October 
1998. American Society of Health-System Pharmacists, Inc.



1472 Telavancin HydrocHloride aSHP inJecTaBle drUG inForMaTion

Telavancin Hydrochloride
AHFS 8:12.28.16

Products
Telavancin hydrochloride is available as a lyophilized powder 
in single-use vials containing telavancin 250 and 750 mg as the 
hydrochloride.2831 Also present are hydroxypropyl-beta-cyclo-
dextrin, mannitol, and sodium hydroxide and hydrochloric acid 
to adjust pH.2831 

The 250-mg vial should be reconstituted with 15 mL and the 
750-mg vial with 45 mL of dextrose 5%, sterile water for injection, 
or sodium chloride 0.9% and mixed thoroughly to yield a telavancin 
concentration of 15 mg/mL.2831 To minimize foaming during recon-
stitution, allow the vacuum of the vial to draw the diluent from the 
syringe into the vial; do not forcefully inject the diluent.2831 Any vial 
that does not have a vacuum should be discarded.2831 Dissolution 
may occasionally require up to 20 minutes.2831 Do not forcefully 
shake the vial or the diluted solution in the infusion bag.2831 

pH
From 4 to 5.2831 

Trade Name(s)
Vibativ

Administration
Telavancin is administered by intravenous infusion over 60 
minutes after dilution in a compatible infusion solution.2831 For 
telavancin doses of 150 to 800 mg, dilution in 100 to 250 mL 

is recommended.2831 For doses outside this range, dilution to a 
concentration of 0.6 to 8 mg/mL is recommended.2831 The manu-
facturer recommends dilution in dextrose 5%; sodium chloride 
0.9%; or Ringer’s injection, lactated.2831 

Stability
Intact vials of telavancin hydrochloride should be stored under 
refrigeration.2831 The reconstituted drug in the vial and the 
diluted solution in the infusion bag should be used within 12 
hours if stored at room temperature or 7 days if stored under 
refrigeration.2831 3097 The total time for the reconstituted drug 
in the vial and the diluted solution in the infusion bag together 
should not exceed 12 hours at room temperature or 7 days 
under refrigeration.2831 3097 

Freezing Solutions
The manufacturer states that the diluted solution of tela-
vancin in the infusion bag can be stored at −30 to −10°C for up 
to 32 days.2831 Telavancin (Ben Venue) 0.6 and 8 mg/mL diluted 
in sodium chloride 0.9% or dextrose 5% in polyvinyl chloride 
(PVC) and non-PVC infusion bags and stored at −20°C exhib-
ited less than 10% loss of the drug during the 32-day study 
period.3096 The authors recommended that solutions be brought 
to room temperature without any assistance (e.g., sonication, 
hot water bath) and used immediately after thawing, or within 
12 hours at room temperature; thawed solutions should not be 
refrozen.3096 

DOI: 10.37573/9781585286850.369

Compatibility Information
Solution Compatibility

Telavancin HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% ASP Use within 12 hr at room temperature or 7 days refrigerated 2831 C

Dextrose 5% BAa BV 0.6 and 8 g Stable for 12 hr in ambient conditions or 7 days at 2 to 8°C without light 3097 C

Dextrose 5% BAa BV 0.6 and 8 g Less than 10% loss in 32 days at −20°C 3096 C

Dextrose 5% BRNb BV 0.6 and 8 g Less than 10% loss in 32 days at −20°C 3096 C

Ringer’s injection, lactated ASP Use within 12 hr at room temperature or 7 days refrigerated 2831 C

Ringer’s injection, lactated BAa BV 0.6 and 8 g Stable for 12 hr in ambient conditions or 7 days at 2 to 8°C without light 3097 C

Sodium chloride 0.9% ASP Use within 12 hr at room temperature or 7 days refrigerated 2831 C

Sodium chloride 0.9% BAa BV 0.6 and 8 g Stable for 12 hr in ambient conditions or 7 days at 2 to 8°C without 
light

3097 C

Sodium chloride 0.9% BAa BV 0.6 and 8 g Less than 10% loss in 32 days at −20°C 3096 C

Sodium chloride 0.9% BRNb BV 0.6 and 8 g Less than 10% loss in 32 days at −20°C 3096 C

a Tested in PVC containers.

b Tested in non-PVC containers.
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Y-Site Injection Compatibility (1:1 Mixture)

Telavancin HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amphotericin B XGN 0.1 mg/mLa ASP 7.5 mg/mLa Increase in measured turbidity 2830 I

Amphotericin B lipid complex ENZ 1 mg/mLa ASP 7.5 mg/mLa Physically compatible for 2 hr 2830 C

Amphotericin B liposomal ASP 1 mg/mLa ASP 7.5 mg/mLa Increase in measured turbidity 2830 I

Ampicillin sodium–sulbactam sodium BA 20 mg/mLa b c e ASP 7.5 mg/mLa b c Physically compatible for 2 hr 2830 C

Azithromycin APP 2 mg/mLa b c ASP 7.5 mg/mLa b c Physically compatible for 2 hr 2830 C

Calcium gluconate APP 40 mg/mLa b c ASP 7.5 mg/mLa b c Physically compatible for 2 hr 2830 C

Caspofungin acetate ME 0.5 mg/mLb ASP 7.5 mg/mLb Physically compatible for 2 hr 2830 C

Cefepime HCl SAG 40 mg/mLa b c ASP 7.5 mg/mLa b c Physically compatible for 2 hr 2830 C

Ceftazidime HOS 40 mg/mLa b c ASP 7.5 mg/mLa b c Physically compatible for 2 hr 2830 C

Ceftriaxone sodium HOS 20 mg/mLa b ASP 7.5 mg/mLa b Physically compatible for 2 hr 2830 C

Ciprofloxacin HOS 2 mg/mLa ASP 7.5 mg/mLa Physically compatible for 2 hr 2830 C

Colistimethate sodium PAD 4.5 mg/mLa ASP 7.5 mg/mLa Visible turbidity formed 2830 I

Colistimethate sodium PAD 4.5 mg/mLb c ASP 7.5 mg/mLb c Physically compatible for 2 hr 2830 C

Cyclosporine BED 5 mg/mLb c ASP 7.5 mg/mLb c Increase in measured turbidity 2830 I

Cyclosporine BED 5 mg/mLa ASP 7.5 mg/mLa Physically compatible for 2 hr 2830 C

Dexamethasone sodium phosphate AMR 1 mg/mLa b c ASP 7.5 mg/mLa b c Physically compatible for 2 hr 2830 C

Digoxin BA 0.25 mg/mL ASP 7.5 mg/mLa b c Visible turbidity formed 2830 I

Diltiazem HCl BED 5 mg/mL ASP 7.5 mg/mLa b c Physically compatible for 2 hr 2830 C

Dobutamine HCl HOS 4 mg/mLa b c ASP 7.5 mg/mLa b c Physically compatible for 2 hr 2830 C

Dopamine HCl HOS 3.2 mg/mLa b c ASP 7.5 mg/mLa b c Physically compatible for 2 hr 2830 C

Doripenem OMN 10 mg/mLa b ASP 7.5 mg/mLa b Physically compatible for 2 hr 2830 C

Doxycycline hyclate APP 1 mg/mLa b c ASP 7.5 mg/mLa b c Physically compatible for 2 hr 2830 C

Ertapenem sodium ME 20 mg/mLb ASP 7.5 mg/mLb Physically compatible for 2 hr 2830 C

Esomeprazole sodium ASZ 0.4 mg/mLa b c ASP 7.5 mg/mLa b c Discoloration and increase in 
measured turbidity

2830 I

Famotidine BED 2 mg/mLa b c ASP 7.5 mg/mLa b c Physically compatible for 2 hr 2830 C

Fluconazole SAG 2 mg/mLb ASP 7.5 mg/mLb Physically compatible for 2 hr 2830 C

Furosemide HOS 3 mg/mLa b c ASP 7.5 mg/mLa b c Immediate precipitation 2830 I

Gentamicin sulfate HOS 5 mg/mLa b c ASP 7.5 mg/mLa b c Physically compatible for 2 hr 2830 C

Heparin sodium APP 1000 units/mL ASP 7.5 mg/mLa b Measured turbidity increased 2830 I

Heparin sodium APP 1000 units/mL ASP 7.5 mg/mLc Physically compatible for 2 hr 2830 C

Hydrocortisone sodium succinate PF 1 mg/mLa b c ASP 7.5 mg/mLa b c Physically compatible for 2 hr 2830 C

Imipenem–cilastatin sodium ME 5 mg/mLa g ASP 7.5 mg/mLa Slight measured turbidity 
increase

2830 I

Imipenem–cilastatin sodium ME 5 mg/mLb g ASP 7.5 mg/mLb Physically compatible for 2 hr 2830 C

Labetalol HCl BED 5 mg/mLa b c ASP 7.5 mg/mLa b c Physically compatible for 2 hr 2830 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Levofloxacin OMN 5 mg/mLa b c ASP 7.5 mg/mLa b c Discoloration and measured 
haze increase

2830 I

Magnesium sulfate AMR 100 mg/mLa b c ASP 7.5 mg/mLa b c Physically compatible for 2 hr 2830 C

Mannitol HOS 20% ASP 7.5 mg/mLa b c Physically compatible for 2 hr 2830 C

Meropenem ASZ 10 mg/mLa b c ASP 7.5 mg/mLa b c Physically compatible for 2 hr 2830 C

Methylprednisolone sodium succinate PF 5 mg/mLa ASP 7.5 mg/mLa Slight measured turbidity 
increase

2830 I

Methylprednisolone sodium succinate PF 5 mg/mLb c ASP 7.5 mg/mLb c Physically compatible for 2 hr 2830 C

Metoclopramide HCl HOS 1 mg/mL ASP 7.5 mg/mLa b c Physically compatible for 2 hr 2830 C

Micafungin sodium ASP 5 mg/mLa b ASP 7.5 mg/mLa b Visible haze forms 2830 I

Milrinone lactate BED 0.2 mg/mLa b c ASP 7.5 mg/mLa b c Physically compatible for 2 hr 2830 C

Norepinephrine bitartrate BED 0.128 mg/mLa b c ASP 7.5 mg/mLa b c Physically compatible for 2 hr 2830 C

Ondansetron HCl BA 1 mg/mLa b c ASP 7.5 mg/mLa b c Physically compatible for 2 hr 2830 C

Pantoprazole sodium WYd 0.4 mg/mLa b c ASP 7.5 mg/mLa b c Physically compatible for 2 hr 2830 C

Phenylephrine HCl SZ 1 mg/mLa b c ASP 7.5 mg/mLa b c Physically compatible for 2 hr 2830 C

Piperacillin sodium–tazobactam sodium WYd 40 mg/mLa b c f ASP 7.5 mg/mLa b c Physically compatible for 2 hr 2830 C

Potassium chloride HOS 0.1 mEq/mLa b c ASP 7.5 mg/mLa b c Physically compatible for 2 hr 2830 C

Potassium phosphates AMR 0.5 mEq/mLa b c ASP 7.5 mg/mLa b c Physically compatible for 2 hr 2830 C

Propofol APPd 10 mg/mL ASP 7.5 mg/mLa Physically compatible for 2 hr 2830 C

Propofol APPd 10 mg/mL ASP 7.5 mg/mLb c Emulsion broke and oiled out 2830 I

Ranitidine HCl BED 2 mg/mLa b c ASP 7.5 mg/mLa b c Physically compatible for 2 hr 2830 C

Sodium bicarbonate HOS 1 mEq/mL ASP 7.5 mg/mLa b c Physically compatible for 2 hr 2830 C

Sodium phosphates HOS 0.5 mmol/mLa b c ASP 7.5 mg/mLa b c Physically compatible for 2 hr 2830 C

Tigecycline WY 1 mg/mLa b c ASP 7.5 mg/mLa b c Physically compatible for 2 hr 2830 C

Tobramycin sulfate HOS 5 mg/mLa b ASP 7.5 mg/mLa b Physically compatible for 2 hr 2830 C

Vasopressin AMR 1 unit/mLa b c ASP 7.5 mg/mLa b c Physically compatible for 2 hr 2830 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in Ringer’s injection, lactated.

d Test performed using the formulation WITH edetate disodium.

e Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

f Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

g Imipenem component. Imipenem in a 1:1 fixed-ratio concentration with cilastatin.

Selected Revisions January 31, 2020. © Copyright, January 2012. 
American Society of Health-System Pharmacists, Inc.
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ASHP INJECTABLE DRUG INFORMATION TEMOzOLOMIDE 1475

Temozolomide
AHFS 10:00

Products
Temozolomide is available as a lyophilized powder in single-use 
vials containing 100 mg of the drug.3145 Each vial also contains 
mannitol 600 mg, l-threonine 160 mg, polysorbate 80 120 mg, 
sodium citrate dihydrate 235 mg, and hydrochloric acid 160 mg.3145 

Vials containing temozolomide should be allowed to reach 
room temperature prior to reconstitution.3145 Each 100-mg vial of 
temozolomide should be reconstituted with 41 mL of sterile water 
for injection to yield a solution with a final temozolomide concen-
tration of 2.5 mg/mL.3145 Vials should be gently swirled until the 
contents are dissolved; vials should not be shaken.3145 The recon-
stituted solution should be visually inspected; if particulate matter 
is visible, the solution should not be used.3145 Up to 40 mL may 
be withdrawn from each reconstituted vial and transferred to an 
empty 250-mL infusion bag to make up the total dose.3145 The 
reconstituted solution should not be further diluted.3145 

Trade Name(s)
Temodar

Administration
Temozolomide is administered only by intravenous infusion over 
90 minutes using an infusion pump.3145 Infusion over a period of 
time other than 90 minutes may result in suboptimal dosing.3145 

Temozolomide should be infused through a separate line, 
or, if a common infusion line is being used to administer other 

drugs, the line should be flushed (e.g., with sodium chloride 
0.9%) prior to and following infusion of temozolomide.3145 

As with other toxic drugs, temozolomide should be prepared 
and administered with care.3145 Vials of the drug should not be 
opened.3145 Protective measures (e.g., the use of gloves and eye 
protection) should be taken to avoid inadvertent contact with 
or inhalation of the drug in the case of breakage of the vial or 
other accidental spillage.3145 Applicable disposal procedures for 
the drug should be followed.3145 

Stability
Temozolomide is a white to light tan or light pink powder.3145 
Intact vials of temozolomide should be stored at 2 to 8°C.3145 

The reconstituted solution should be stored at room tempera-
ture (i.e., 25°C).3145 The total time from reconstitution through 
completion of administration should not exceed 14 hours.3145 

pH Effects
Temozolomide is stable at acidic pH (less than 5) and is alkali 
labile.3145 

Additional Compatibility Information
Infusion Solutions
The manufacturer states that temozolomide solution may be 
administered in the same intravenous infusion line only with 
sodium chloride 0.9%.3145 

DOI: 10.37573/9781585286850.370

© Copyright, March 2017. American Society of Health-System 
Pharmacists, Inc.



1476 Temsirolimus AsHP iNJeCTABle DruG iNFormATioN

Temsirolimus
AHFS 10:00

Products
Temsirolimus is available in a 2-vial kit: the first single-use vial 
contains temsirolimus concentrate for injection and the second 
single-use vial contains 1.8 mL of special diluent.3205  Each vial 
of temsirolimus concentrate for injection contains temsirolimus 
25 mg/mL, dehydrated alcohol 39.5% (w/v), dl-alpha-tocoph-
erol 0.075% (w/v), propylene glycol 50.3% (w/v), and anhy-
drous citric acid 0.0025% (w/v).3205  Each vial of special diluent 
contains polysorbate 80 40% (w/v), polyethylene glycol 400 
42.8% (w/v), and dehydrated alcohol 19.9% (w/v).3205  Both the 
temsirolimus concentrate for injection vial and the accompa-
nying diluent vial contain an overfill.3205 

Preparation of the final diluted solution for infusion from this 
2-vial kit requires a 2-step dilution procedure prior to adminis-
tration.3205  Step 1 is the preparation of the initial diluted solu-
tion, which is then further diluted to the final diluted solution 
for infusion in step 2.3205  During handling and preparation of 
temsirolimus admixtures, the drug should be protected from 
excessive room light and sunlight.3205 

To prepare the initial diluted solution (step 1), 1.8 mL of the 
special diluent should be withdrawn from the vial of accompanying 
diluent and added to the vial of temsirolimus concentrate for injec-
tion.3205  Each vial of diluted temsirolimus concentrate for injection 
should be mixed well by inverting the vial.3205  This initial diluted 
solution is a clear to slightly turbid, colorless to light yellow solu-
tion, essentially free from visual particulates, having a temsirolimus 
concentration of 10 mg/mL (30 mg/3 mL) and an alcohol content of 
35.2%.3205  The vial should be allowed to stand for a sufficient time 
to allow air bubbles created during mixing to subside.3205 

To prepare the final diluted solution (step 2), the appro-
priate dose of the temsirolimus 10-mg/mL initial diluted solu-
tion should be withdrawn from the vial and added to a glass or 
plastic (e.g., polypropylene, polyolefin) container of 250 mL of 
sodium chloride 0.9%.3205  The final diluted solution for infusion 
should be mixed by inversion of the infusion container; excessive 
shaking should be avoided as it may cause foaming.3205  Solu-
tions should be visually inspected for particulate matter and 
discoloration prior to administration.3205 

Trade Name(s)
Torisel

Administration
Temsirolimus is administered as an intravenous infusion over 30 
to 60 minutes, preferably using an infusion pump, to patients who 
have been adequately premedicated to control adverse effects.3205  
To minimize patient exposure to the diethylhexyl phthalate 
(DEHP) plasticizer, the final diluted solution for infusion should 
be administered using non-DEHP plasticized non-polyvinyl chlo-
ride (non-PVC) (e.g., polyethylene-lined) administration sets 
containing an appropriate filter.3205  (See Filtration.) If a PVC 
administration set must be used, it should not contain DEHP.3205 

Stability
Intact vials of temsirolimus concentrate for injection and special 
diluent contained in the kit should be stored at 2 to 8°C and 
protected from light.3205 

Temsirolimus concentrate for injection is a clear, colorless to 
light yellow solution.3205  The initial diluted solution is stable for 
up to 24 hours at temperatures less than 25°C.3205  Once the initial 
diluted solution has been further diluted with sodium chloride 0.9% 
to the final diluted solution for infusion, administration should be 
completed within 6 hours of preparation of the final diluted solu-
tion for infusion.3205  The final diluted solution for infusion should be 
protected from excessive room light and sunlight.3205 

pH Effects
Temsirolimus is degraded by both acids and bases; combinations 
of temsirolimus with agents capable of affecting the solution pH 
should be avoided.3205 

Light Effects
Temsirolimus is light sensitive.3214  Intact vials, as well as the 
final diluted solution for infusion, should be protected from 
light.3205  The drug also should be protected from excessive room 
light and sunlight during handling and preparation of temsiro-
limus admixtures.3205 

Temsirolimus diluted for infusion in polypropylene containers 
protected from light was infused through a 1.85-m length of 
non-DEHP PVC-lined intravenous infusion tubing (Intrafix Safe 
Set, B. Braun) either protected from room light (with aluminum 
foil) or unprotected over a period of 45 minutes at room 
temperature.3214  No substantial degradation of temsirolimus 
was noted following simulated infusion of the diluted solution 
through tubing with or without light exposure.3214 

Plasticizer Leaching
Polysorbate 80 contained in the temsirolimus initial diluted solution 
and the final diluted solution for infusion can increase the rate at 
which plasticizer is leached from DEHP-plasticized PVC containers 
and administration sets.3205  The duration of contact of the diluted 
drug with PVC during preparation and administration of the drug 
should be considered.3205  To minimize patient exposure to the plas-
ticizer, the final diluted solution for infusion should be stored in glass 
or plastic (e.g., polypropylene, polyolefin) containers and infused 
using polyethylene-lined administration sets.3205  If a PVC adminis-
tration set must be used, it should not contain DEHP.3205 

Filtration
The manufacturer recommends the use of an inline polyethersul-
fone filter with a pore size not exceeding 5 μm for administration.3205  
If the available administration set does not contain an inline filter, 
an endline polyethersulfone filter should be added to the set prior to 
drug administration.3205  Different endline filters ranging in pore size 
from 0.2 to 5 μm may be used; however, the manufacturer does not 
recommend the use of both an inline and endline filter.3205 
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Compatibility Information
Solution Compatibility

Temsirolimus

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% a WY Complete administration within 6 hr of preparation of the final diluted 
solution for infusion

3205 C

Sodium chloride 0.9% FREb WY 100 mg Less than 5% loss in 4 days at 4°C and 3 days at 20°C protected from light 3214 C

a Tested in glass, polypropylene, and polyolefin containers.

b Tested in polypropylene containers.

© Copyright, June 2017. American Society of Health-System 
Pharmacists, Inc.
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Teniposide
AHFS 10:00

VM-26

Products
Teniposide is available in 5-mL ampuls containing 50 mg of drug. 
Each mL of solution contains teniposide 10 mg, benzyl alcohol 
30 mg, N,N-dimethylacetamide (DMA) 60 mg, polyoxyethyl-
ated castor oil (Cremophor EL) 500 mg, and dehydrated alcohol 
42.7% (v/v). The pH is adjusted with maleic acid. The product is 
a concentrate that must be diluted for use.1(6/06) 

pH
Approximately 5.1(6/06) 

Trade Name(s)
Vumon

Administration
Teniposide is administered by slow intravenous infusion over at 
least 30 to 60 minutes after dilution in dextrose 5% or sodium 
chloride 0.9% to a final concentration of 0.1, 0.2, 0.4, or 1 
mg/mL.1(6/06)  Extended infusions of 0.1- and 0.2-mg/mL solu-
tions over 24 hours have resulted in precipitation.1(6/06) 1502 1521  
The intravenous solution containers and sets used to admin-
ister teniposide should not contain the plasticizer diethylhexyl 
phthalate (DEHP). Extravasation should be avoided because of 
local tissue irritation and phlebitis.1(6/06) 4 

Heparin sodium can cause precipitation of teniposide. 
Administration apparatus should be thoroughly flushed before 
and after teniposide administration with dextrose 5% or sodium 
chloride 0.9%.1(6/06) 1502 

Contact of the undiluted teniposide concentrate with plastic 
equipment and devices during preparation has resulted in soft-
ening of the plastic, cracking, and leakage. Damage to plastic 
equipment has not been reported with diluted solutions.1(6/06) 

Stability
The teniposide concentrate is clear1(6/06)  but may exhibit a 
slight opalescence when diluted in infusion solutions due to the 
surfactant content.234 

Intact ampuls should be stored under refrigeration in the 
original package to protect from light. Teniposide stability is not 
adversely affected by freezing1(6/06)  or exposure to normal room 
fluorescent light during administration.1374 

The manufacturer does not recommend refrigeration of teni-
poside diluted in infusion solutions.1(6/06) 

Precipitation
Although teniposide is chemically stable for at least 24 hours, 
precipitation from aqueous solutions has occurred irregu-
larly and unpredictably even at 0.1 and 0.2 mg/mL, the lowest 
recommended concentrations.1(6/06) 1502 1521  The precipitation rate 
depends on the formation of crystallization nuclei. Precipitation 

then proceeds rapidly. The formation of crystallization nuclei 
may be accelerated by agitation, contact with incompatible 
drugs or material surfaces, and, possibly, other factors.1374 1502 1521  
The manufacturer recommends avoiding an inordinate amount 
of agitation during preparation, minimizing storage time prior to 
administration, and avoiding contact with other drugs and solu-
tions. Even the compatibility of teniposide infusions with some 
infusion set materials and pumps cannot be assured.1(6/06) 1502 1521 

Sorption
No teniposide loss due to sorption to polyvinyl chloride (PVC) 
containers has been observed.1374 2053 

Plasticizer Leaching
The surfactant, Cremophor EL, in the teniposide formulation 
leaches the plasticizer DEHP from PVC containers and sets. The 
amount leached increases with time and drug concentration and 
is similar for sodium chloride 0.9% and dextrose 5%. The use of 
non-PVC containers, such as glass bottles and polyolefin bags, 
and non-PVC administration sets, such as lipid administration 
sets and nitroglycerin sets, is recommended.1(6/06) 

Teniposide (Bristol) 0.1 mg/mL in dextrose 5% leached rela-
tively large amounts of DEHP from PVC bags due to the Cremo-
phor EL surfactant in the formulation. After 8 hours at 24°C, the 
DEHP concentration in 50-mL bags of infusion solution was as 
much as 7.5 mcg/mL; it continued to increase through 24 hours 
to 22.2 mcg/mL. This finding is consistent with the surfactant 
concentration (1%) of the final admixture solution. The actual 
amount of DEHP leached from PVC containers and administra-
tion sets may vary in clinical situations, depending on surfactant 
concentration, bag size, and contact time.1683 

Substantial leaching of DEHP plasticizer was reported from 
PVC bags of dextrose 5% and sodium chloride 0.9% and PVC 
administration sets by teniposide admixtures containing 0.4 
mg/mL of the drug due to the Cremophor EL surfactant used in 
the formulation. DEHP levels increased throughout the 1-hour 
infusion time to over 20 mcg/mL from both the bags and sets. 
There was no difference in plasticizer leaching between the 2 
infusion solutions. Storage of the teniposide 0.4-mg/mL admix-
tures for 48 hours at both 4 and 24°C resulted in substan-
tially greater DEHP leaching. DEHP concentrations ranged from 
about 60 mcg/mL in the refrigerated samples to over 200 mcg/
mL (a total of 52 mg) in the room temperature samples. The 
actual amount of DEHP a patient will receive is dependent on 
a number of factors, including Cremophor EL concentration, 
storage temperature, and contact time. No plasticizer was 
leached from glass bottles or polyolefin infusion containers. To 
minimize plasticizer leaching if PVC containers and sets must 
be used, it is recommended that teniposide admixtures be used 
immediately after preparation and administered over no more 
than 1 hour.2053 
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In 1996, an acceptability limit of no more than 5 parts per 
million (5 mcg/mL) for DEHP plasticizer released from PVC- 
containing devices (e.g., containers, administration sets, other 
equipment) was proposed based on a review of metabolic and 
toxicologic considerations.2185  FDA later evaluated the safety of 
DEHP exposure by comparing doses of DEHP received by patients 
undergoing various medical procedures with a defined tolerable 
intake value of DEHP, a value that was based upon the results 
of selected critical toxicity studies in experimental animals.3100  
Based on the results of the safety assessment, FDA concluded 
that there is little risk posed by exposure to the amount of DEHP 
released from PVC bags used to store and administer drugs that 
require an excipient for solubilization when label instructions for 

preparation and administration are followed.3100  However, such 
conclusions do not take into account increased risk for adverse 
effects from DEHP exposure in certain patients (e.g., critically ill 
male neonates or infants, male infants less than 1 year of age, 
male offspring of pregnant or breast-feeding women undergoing 
certain medical treatments) or potential adverse effects related 
to aggregate exposure for patients exposed to multiple medical 
devices, procedures, or intravenous medications known to leach 
DEHP, for which there are varying levels of concern.3100 3101 

Teniposide 0.1 mg/mL in dextrose 5% in VISIV polyolefin 
bags was tested at room temperature near 23°C for 24 hours. 
No leached plastic components were found within the 24-hour 
study period.2660 2792 

Compatibility Information
Solution Compatibility

Teniposide

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% 100, 200, 400 mg Stable for 24 hr at room temperature 1(6/06) C

Dextrose 5% 1 g May precipitate in 4 hr 1(6/06) ?

Dextrose 5% a BR 400 mg Physically compatible. 6% loss in 4 days at 21°C in light or dark 1374 C

Ringer’s injection, lactated a BR 400 mg Physically compatible. 3% loss in 4 days at 21°C in light or dark 1374 C

Sodium chloride 0.9% 100, 200, 400 mg Stable for 24 hr at room temperature 1(6/06) C

Sodium chloride 0.9% 1 g May precipitate in 4 hr 1(6/06) ?

Sodium chloride 0.9% b BR 400 mg Physically compatible. 4% loss in 4 days at 21°C in light or dark 1374 C

Sodium chloride 0.9% a BR 500, 600, 700 mg Physically compatible for 4 days at 21°C 1374 C

a Tested in glass containers.

b Tested in both glass and PVC containers.

Y-Site Injection Compatibility (1:1 Mixture)

Teniposide

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 7 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Allopurinol sodium BW 3 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Amifostine USB 10 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Amikacin sulfate BR 5 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Aminophylline AB 2.5 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Amphotericin B SQ 0.6 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Ampicillin sodium WY 20 mg/mLb BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Ampicillin sodium–sulbactam sodium RR 20 mg/mLb d BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Aztreonam SQ 40 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725, 
1758 

C

Bleomycin sulfate BR 1 unit/mLb BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Bumetanide RC 0.04 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Buprenorphine HCl RKC 0.04 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Butorphanol tartrate BR 0.04 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Calcium gluconate AMR 40 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Carboplatin BR 5 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Carmustine BR 1.5 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Cefazolin sodium MAR 20 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Cefotaxime sodium HO 20 mg/mLa BR 0.1 mg/mLa Physically compatible for 1 hr at 23°C 1725 C

Cefotetan disodium STU 20 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Cefoxitin sodium MSD 20 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Ceftazidime LI 40 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Ceftriaxone sodium RC 20 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Cefuroxime sodium GL 20 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Chlorpromazine HCl SCN 2 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Ciprofloxacin MI 2 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Cisplatin BR 1 mg/mL BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Cladribine ORT 0.015b  and 0.5c  
mg/mL

BR 0.1 mg/mLb Physically compatible for 4 hr at 23°C 1969 C

Clindamycin phosphate AST 10 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Cyclophosphamide MJ 10 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Cytarabine CET 50 mg/mL BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Dacarbazine MI 4 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Dactinomycin MSD 0.01 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Daunorubicin HCl WY 1 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Dexamethasone sodium phosphate LY 1 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Diphenhydramine HCl ES 2 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Doxorubicin HCl CET 2 mg/mL BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Doxycycline hyclate LY 1 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Droperidol JN 0.4 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Enalaprilat MSD 0.1 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Etoposide BR 0.4 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Etoposide phosphate BR 5 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine MSD 2 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Floxuridine RC 3 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Fluconazole RR 2 mg/mL BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Fludarabine phosphate BX 1 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Fluorouracil AD 16 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Furosemide AB 3 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Gallium nitrate FUJ 0.4 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Ganciclovir sodium SY 20 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Gemcitabine HCl LI 10 mg/mLb BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 2226 C

Gentamicin sulfate LY 5 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Granisetron HCl SKB 0.05 mg/mLa BMS 0.1 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Haloperidol lactate MN 0.2 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Hydrocortisone sodium succinate UP 1 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Hydromorphone HCl KN 0.5 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Hydroxyzine HCl WI 4 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Idarubicin HCl AD 0.5 mg/mLa BR 0.1 mg/mLa Unacceptable increase in turbidity 1725 I

Ifosfamide MJ 25 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Imipenem–cilastatin sodium MSD 10 mg/mLb f BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Leucovorin calcium LE 2 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Lorazepam WY 0.1 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Mannitol BA 15% BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Mechlorethamine HCl MSD 1 mg/mL BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Melphalan HCl BW 0.1 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Meperidine HCl WY 4 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Mesna MJ 10 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Methotrexate sodium LE 15 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Methylprednisolone sodium succinate AB 5 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Metoclopramide HCl ES 5 mg/mL BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Metronidazole BA 5 mg/mL BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Mitomycin BR 0.5 mg/mL BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Mitoxantrone HCl LE 0.5 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Morphine sulfate AST 1 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Nalbuphine HCl DU 10 mg/mL BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Ondansetron HCl GL 1 mg/mLb BR 0.1 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Ondansetron HCl GL 1 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Potassium chloride AB 0.1 mEq/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Prochlorperazine edisylate SCN 0.5 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Promethazine HCl WY 2 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Ranitidine HCl GL 2 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Sargramostim IMM 10 mcg/mLb BR 0.1 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Sodium bicarbonate AB 1 mEq/mL BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Streptozocin UP 40 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa LE 1 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Tobramycin sulfate LI 5 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Trimethoprim–sulfamethoxazole ES 0.8 mg/mLa e BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Vancomycin HCl AB 10 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Vinblastine sulfate LI 0.12 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Vincristine sulfate LI 0.05 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Vinorelbine tartrate BW 1 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Zidovudine BW 4 mg/mLa BR 0.1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

d Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

e Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

f Not specified whether concentration refers to single component or combined components.

Selected Revisions December 12, 2018. © Copyright, October 
1994. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Tenoxicam
AHFS 28:08.04

Products
Tenoxicam is available as a lyophilized powder for injection in 
vials containing 20 and 40 mg of drug. Also present in the vials 
are mannitol, ascorbic acid, disodium edetate, tromethamine, 
and sodium hydroxide or hydrochloric acid. The lyophilized 
powder should be reconstituted using the 2-mL ampuls of 
sterile water for injection provided for that purpose.38 115 

Trade Name(s)
Mobiflex, Tilcotil

Administration
Tenoxicam is administered by intramuscular38 115  or intravenous 
bolus injection.38 115  Addition to infusion solutions is not recom-
mended.38 115 

Stability
The greenish-yellow lyophilized powder in intact vials should 
be stored at controlled room temperature at or below 25°C38 
to 30°C115 and protected from freezing. The drug is stable for 
24 hours after reconstitution, but administration immediately 
after preparation is recommended. It should not be added to 
infusion solutions because of the possibility of precipitation.38 115 

DOI: 10.37573/9781585286850.373

Compatibility Information
Additive Compatibility

Tenoxicam

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Cefazolin sodium FUJ 5 g RC 200 mg D5W Visually compatible with less than 10% loss of both 
drugs in 48 hr at 25°C and in 72 hr at 4°C in the 
dark

2441 C

Ceftazidime LI 5 g RC 200 mg D5Wa Visually compatible for up to 72 hr with yellow 
discoloration. 10% loss of ceftazidime in 96 hr and 
of tenoxicam in 168 hr at 4 and 25°C

2557 C

Ceftazidime LI 5 g RC 200 mg D5Wb Visually compatible with about 10% loss of both 
drugs in 168 hr at 4 and 25°C

2557 C

a Tested in PVC containers.

b Tested in glass containers.

Selected Revisions October 1, 2012. © Copyright, October 2004. 
American Society of Health-System Pharmacists, Inc.
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Terbutaline Sulfate
AHFS 12:12.08.12

Products
Terbutaline sulfate is available in 1-mL ampuls. Each mL contains 
terbutaline sulfate 1 mg, sodium chloride for isotonicity, and 
hydrochloric acid to adjust the pH.1(3/04) 

pH
The pH is adjusted to 3 to 5.1(3/04) 4 

Osmolality
The injection is isotonic.1(3/04) 

Administration
Terbutaline sulfate injection is administered subcutaneously 
only, usually into the lateral deltoid area.1(3/04) 4 Intravenous 
administration is not recommended by the manufacturer1(3/04) 
but has been used in selected patients with careful monitoring.4 

Stability
Although relatively stable compared to corresponding catechol-
amines738, terbutaline sulfate is nonetheless sensitive to light 
and excessive heat. The injection should be stored at controlled 
room temperature and protected from light and freezing.  

Discolored solutions should not be used.1(3/04) 4 Terbutaline 
sulfate is stated to be stable over the pH range of 1 to 7.4 

Syringes
The stability of terbutaline sulfate (Geigy) 1 mg/mL was 
studied packaged in polypropylene syringes (Becton Dickinson)  
fitted with luer-tip caps (Becton Dickinson). The samples were 
stored at 4°C in the dark, 25°C in the dark, and 25°C with 
exposure to fluorescent light. Samples stored in the dark at 
both temperatures were stable, exhibiting a 5 to 6% drug loss 
in 60 days. The 25°C samples exposed to light showed a 5% 
loss in 28 days and an 11% loss in 60 days with a yellow discol-
oration.1298 

The stability of terbutaline sulfate (Geigy) 1 mg/mL repack-
aged in syringes was evaluated. A 0.25-mL sample was drawn 
into each plastic tuberculin syringe (Becton Dickinson) and 
sealed with a luer-tip cap (Becton Dickinson). Samples were 
stored at 4 and 24°C with exposure to light and light protection. 
Little difference was reported in the terbutaline sulfate content 
among the four storage conditions. Drug losses of 5% or less 
were observed after seven weeks of storage. Although no discol-
oration was reported, it may not have been observed in the small 
sample present in the tuberculin syringe.1299 

DOI: 10.37573/9781585286850.374

Compatibility Information
Solution Compatibility

Terbutaline sulfate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% AB CI 4 mg Physically compatible. Calculated 10% loss in 328 hr at 25°C in light 527 C

Dextrose 5% TRa MRD 30 mg Under 10% loss in 7 days at 25°C in light 1133 C

Sodium chloride 0.45% TRa MRD 30 mg Under 5% loss in 7 days at 25°C in light or at 4°C 1133 C

Sodium chloride 0.9% TRa MRD 30 mg Under 6% loss in 7 days at 25°C in light 1133 C

Sodium chloride 0.9% BAa NVA 100 mg Solution remained clear with no loss in 23 days at 25°C 2551 C

a Tested in PVC containers.

Additive Compatibility

Terbutaline sulfate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Aminophylline SE 500 mg CI 4 mg D5W Physically compatible. At 25°C, 10% terbutaline loss 
in 44 hr in light

527 C

Bleomycin 
sulfate

BR 20 and 30 
units

GG 7.5 mg NS 36% loss of bleomycin activity in 1 week at 4°C 763 I
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Drugs in Syringe Compatibility

Terbutaline sulfate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Doxapram HCl RB 400 mg/20 mL 0.2 mg/1 mL Physically compatible with 6% doxapram loss in 24 hr 1177 C

Y-Site Injection Compatibility (1:1 Mixture)

Terbutaline sulfate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Insulin, regular LI 0.2 unit/mLb CI 0.02 mg/mLa Physically compatible for 2 hr at 25°C 1395 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

Selected Revisions October 1, 2012. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Tetracaine Hydrochloride
AHFS 72:00

Products
Tetracaine hydrochloride is available as a preservative-free solu-
tion in a concentration of 10 mg/mL (1%) in 2-mL ampules. The 
product also contains sodium chloride and hydrochloric acid 
and/or sodium hydroxide to adjust pH in water for injection.1(4/06) 

Pontocaine brand of tetracaine hydrochloride 10 mg/mL also 
contains acetone sodium bisulfite.4 

Tetracaine hydrochloride hyperbaric solutions are available 
in concentrations of 0.2 and 0.3% in dextrose 6%.4 

pH
Tetracaine hydrochloride injection has a pH ranging from 3.2 to 
6.0.1(4/06) Reconstituted tetracaine hydrochloride powder has a 
pH ranging from 5 to 6 after reconstitution.4 

Tonicity
Tetracaine hydrochloride 10-mg/mL injection is isotonic.1(4/06) 

Trade Name(s)
Pontocaine Hydrochloride

Administration
Tetracaine hydrochloride injection is used for prolonged spinal 
anesthesia. The injection is isobaric having a specific gravity of 
1.0060 to 1.0074 at 25°C, which is very similar to spinal fluid. A 
hyperbaric solution of tetracaine hydrochloride may be prepared 
by diluting the 10-mg/mL injection in dextrose 10%.1(4/06) 4 

Tetracaine hydrochloride powder for injection dissolved in 
spinal fluid is slightly hyperbaric. A hypobaric solution with a 
specific gravity of 1.000 at 25°C may be prepared by dissolving 
the tetracaine hydrochloride powder in sterile water for injec-
tion at a concentration of 0.1%. A hyperbaric solution of tetra-
caine hydrochloride may be prepared by dissolving the powder 
in dextrose 10% to yield a 10-mg/mL solution. The resulting 

solution is further diluted with an equal volume of cerebro-
spinal fluid to yield 5 mg/mL of tetracaine hydrochloride and 
dextrose.4 

Stability
Tetracaine hydrochloride injection in intact vials should be 
stored under refrigeration and protected from light. Freezing 
should be avoided. The injection should not be used if crystals, 
cloudiness, or discoloration is present.1(4/06) 4 

Tetracaine hydrochloride 10-mg/mL injection and tetracaine 
hydrochloride powder in intact containers can be autoclaved 
at 121°C for 15 minutes to sterilize the exterior of the ampuls. 
However, autoclaving may increase the occurrence of crystal 
formation. Ampuls that have been autoclaved but are not used 
must be discarded and may not be returned to stock.1(4/06) 4 

Tetracaine hydrochloride in aqueous solutions undergoes 
hydrolysis slowly that results in the formation of p-butylamino-
benzoic acid crystals. Solutions containing crystals should not 
be used.4 

Tetracaine hydrochloride stability in aqueous solution was 
evaluated. Accelerated degradation at elevated temperatures 
led to a determination that tetracaine hydrochloride in aqueous 
solution was stable for at least 12 months at 25°C with about 
96% remaining. After two years, the concentration had declined 
to about 89%.2453 When stored under refrigeration at 4 to 6°C, 
no loss of tetracaine hydrochloride was detected after 365 days 
of storage.2705 

pH Effects
Tetracaine hydrochloride is unstable in both acidic and alkaline 
media. The pH of maximum stability was found to be 3.8.2666 2705  
Tetracaine hydrochloride mixed with alkali hydroxides or 
carbonates results in the precipitation of tetracaine base as an 
oily liquid.4 

DOI: 10.37573/9781585286850.375

Compatibility Information
Drugs in Syringe Compatibility

Tetracaine HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Clonidine HCl with  
ketamine HCl

BI  
PD

0.03 mg/mL  
2 mg/mL

SW 2 mg/mL Diluted to 5 mL with NS. Visually compatible with no 
new GC/MS peaks in 1 hr at room temperature

1956 C

Ketamine HCl with  
clonidine HCl

PD  
BI

2 mg/mL  
0.03 mg/mL

SW 2 mg/mL Diluted to 5 mL with NS. Visually compatible with no 
new GC/MS peaks in 1 hr at room temperature

1956 C

Selected Revisions October 1, 2012. © Copyright, October 2008. 
American Society of Health-System Pharmacists, Inc.
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Theophylline
AHFS 86:16

Products
Theophylline is available in concentrations ranging from 0.8 to 
4 mg/mL (expressed as anhydrous theophylline) premixed in 
dextrose 5%.1(7/08) 

pH
From 3.5 to 6.5.1(7/08) 

Osmolality
Theophylline premixed in dextrose 5% products have osmolali-
ties in the range of 255 to 275 mOsm/kg.1(7/08) 

Administration
Theophylline may be administered by continuous or intermit-
tent intravenous infusion. Slow administration, not exceeding 

20 mg/min, has been recommended. Loading doses are usually 
given over 20 to 30 minutes.1(7/08) 

Stability
Theophylline injection should be stored at controlled room 
temperature and protected from freezing. Avoid excessive 
heat.1(7/08) 

At a concentration of 1 g/L in dextrose 5%, theophylline was 
stable during autoclaving for 20 minutes at 120°C. No decrease 
in the theophylline content was detected.1173 

DOI: 10.37573/9781585286850.376

Compatibility Information
Additive Compatibility

Theophylline

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Ascorbic acid 1.9 g 2 g D5W Yellow discoloration. 8% ascorbic acid loss in 
6 hr and 15% in 24 hr. No theophylline loss

1909 I

Cefepime HCl BR 4 g BA 800 mg D5W Visually compatible. 3% cefepime loss in 24 
hr at room temperature and 7 days at 5°C. 
No theophylline loss

1681 C

Ceftriaxone sodium RC 40 g BAa 4 g Yellow color forms immediately. 14% ceftri-
axone loss and no theophylline loss in 24 hr

1727 I

Chlorpromazine HCl 200 mg 2 g D5W Visually compatible. 7% chlorpromazine 
and no theophylline loss in 48 hr

1909 C

Fluconazole PF 1 g BA 0.4 g D5W Fluconazole stable for 72 hr at 25°C in fluo-
rescent light. Theophylline not tested

1676 C

Furosemide 330 mg 2 g D5W Visually compatible. Little theophylline and 
10% furosemide loss in 48 hr

1909 C

Lidocaine HCl 380 mg 2 g D5W Visually compatible with little or no loss of 
either drug in 48 hr

1909 C

Methylprednisolone 
sodium succinate

UP 500 mg and 2 g AB 4 gb Physically compatible. Little theophylline or 
methylprednisolone alcohol loss in 24 hr at 
room temperature, but 8% ester hydrolysis

1150 C

Methylprednisolone 
sodium succinate

UP 500 mg and 2 g AB 400 mgb Physically compatible. Little theophylline or 
methylprednisolone alcohol loss in 24 hr at 
room temperature, but 11% ester hydrolysis

1150 C

Papaverine HCl 160 mg 2 g D5W Visually compatible with little or no loss of 
either drug in 48 hr

1909 C

Verapamil HCl KN 100 and 400 mg AB 400 mg and 
4 g

D5W Physically compatible. Little loss of either 
drug in 24 hr at 24°C in light

1172 C

a Tested in PVC containers.

b Tested as the premixed infusion solution.
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Y-Site Injection Compatibility (1:1 Mixture)

Theophylline

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 5 mg/mLa TR 1.6 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Ampicillin sodium WY 20 mg/mLb TR 4 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Ampicillin sodium–sulbactam sodium PF 20 mg/mLb e TR 4 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Aztreonam BV 20 mg/mLa TR 4 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Bivalirudin TMC 5 mg/mLa BA 4 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetrasodium TMC 1 mg/mLb 1.6 mg/mL Physically compatible for 4 hr 3243 C

Cefazolin sodium SKB 20 mg/mL TR 4 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Cefepime HCl BMS 120 mg/mLd 20 mg/mL Over 25% cefepime loss in 1 hr 2513 I

Cefotetan disodium STU 40 mg/mLa TR 4 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Ceftazidime LI 20 mg/mL TR 4 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Ceftazidime GSK 120 mg/mLd 20 mg/mL Over 25% ceftazidime loss in 1 hr 2513 I

Ceftriaxone sodium RC 20 mg/mL TR 4 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa AB 3.2 mg/mL Physically compatible for 4 hr at 23°C 2074 C

Clindamycin phosphate UP 12 mg/mLa TR 4 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Clonidine HCl BI 18 mcg/mLb ASZ 1 mg/mL Visually compatible 2642 C

Dexamethasone sodium phosphate ES 0.08 mg/mLa TR 4 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Dexmedetomidine HCl AB 4 mcg/mLb AB 4 mg/mLa Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 5 mg/mL AB 0.8 mg/mLa Visually compatible 1807 C

Dobutamine HCl LI 1 mg/mLa TR 4 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Dopamine HCl BA 1.6 mg/mL TR 4 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Doxycycline hyclate ES 1 mg/mLa TR 4 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Erythromycin lactobionate AB 3.3 mg/mLb TR 4 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Famotidine MSD 0.2 mg/mLa TR 1.6 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Fenoldopam mesylate AB 80 mcg/mLb BA 4 mg/mLa Physically compatible for 4 hr at 23°C 2467 C

Fluconazole RR 2 mg/mL AMR 1.6 mg/mLa Visually compatible for 24 hr at 28°C under 
fluorescent light

1760 C

Fluconazole PF 2 mg/mL TR 4 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Gentamicin sulfate TR 2 mg/mL TR 4 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Haloperidol lactate MN 0.5a  and 5 mg/mL TR 1.6 mg/mLa Visually compatible for 24 hr at 21°C 1523 C

Heparin sodium TR 50 units/mL TR 4 mg/mL Visually compatible for 4 hr at 25°C 1793 C

Hetastarch in lactated electrolyte AB 6% BA 4 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hetastarch in sodium chloride 0.9% DCC 6% TR 4 mg/mLc Precipitates after 2 hr at room temperature 1313 I

Hydrocortisone sodium succinate UP 2 mg/mLa TR 4 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Lidocaine HCl TR 4 mg/mL TR 4 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Linezolid PHU 2 mg/mL BA 4 mg/mLa Physically compatible for 4 hr at 23°C 2264 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Methyldopate HCl ES 5 mg/mLa TR 4 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Methylprednisolone sodium succinate UP 2.5 mg/mLa TR 4 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Metronidazole MG 5 mg/mL TR 4 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Micafungin sodium ASP 1.5 mg/mLb AB 4 mg/mL Physically compatible for 4 hr at 23°C 2683 C

Midazolam HCl RC 1 mg/mLa BA 1.6 mg/mLa Visually compatible for 24 hr at 23°C 1847 C

Milrinone lactate SW 0.4 mg/mLa AB 1.6 mg/mLa Visually compatible. Little loss of either 
drug in 4 hr at 23°C

2214 C

Nafcillin sodium WY 20 mg/mLa TR 4 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Nitroglycerin LY 0.2 mg/mLa TR 4 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Oxaliplatin SS 0.5 mg/mLa AB 4 mg/mL Physically compatible for 4 hr at 23°C 2566 C

Penicillin G potassium RR 40,000 units/mLa TR 4 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Phenytoin sodium ES 2 mg/mLb TR 4 mg/mL Immediately cloudy. Dense precipitate in 6 
hr at 25°C

1793 I

Potassium chloride AB 0.2 mEq/mLa TR 4 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Ranitidine HCl GL 1 mg/mL TR 4 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

AB 3.2 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sodium nitroprusside ES 0.2 mg/mLa TR 4 mg/mL Visually compatible for 6 hr at 25°C 
protected from light

1793 C

Tigecycline WY 1 mg/mLb 1.6 mg/mLa Physically compatible for 4 hr 2714 C

Tigecycline ACD, 
FRK, 
WY

f Stated to be compatible 2915, 
3459, 
3460 

C

Tobramycin sulfate LI 0.8 mg/mLa TR 4 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Vancomycin HCl LI 6.6 mg/mLa TR 4 mg/mL Visually compatible for 6 hr at 25°C 1793 C

Vancomycin HCl LI 10 mg/mLa 20 mg/mL Physically incompatible 3536 I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested as the premixed infusion solution.

d Tested in sterile water for injection.

e Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

f Tested in both dextrose 5% and sodium chloride 0.9%.

Selected Revisions May 1, 2020. © Copyright, October 1990. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Thiamine Hydrochloride
AHFS 88:08

Products
Thiamine hydrochloride is available in a concentration of 100 
mg/mL in 1- and 2-mL vials. Each mL of solution may also 
contain chlorobutanol 0.5% as an antibacterial preservative and 
monothioglycerol 0.5%. Sodium hydroxide and/or hydrochloric 
acid may be added to adjust the pH.1(6/06) 4 

pH
From 2.5 to 4.5.1(6/06) 17 

Administration
Thiamine hydrochloride injection may be administered by intra-
muscular or slow intravenous injection. An intradermal test 
dose has been recommended for patients with suspected thia-
mine sensitivity.1(6/06) 4 

Stability
Thiamine hydrochloride in intact containers should be stored 
at controlled room temperature and protected from light and 
freezing.1(6/06) 4 

Thiamine hydrochloride under simulated summer conditions 
in paramedic vehicles was exposed to temperatures ranging 
from 26 to 38°C over four weeks. Analysis found no loss of the 
drug under these conditions.2562 

Thiamine hydrochloride is stated to be incompatible with 
oxidizing and reducing agents.4 In solutions with sulfites or 

bisulfites, it is rapidly inactivated.52 1072 1925 Oxidation of thia-
mine hydrochloride results in the formation of the highly 
blue-colored and biologically inactive compound thio-
chrome.734 1072 

pH Effects
Thiamine hydrochloride is stable in acid solutions, losing activity 
very slowly at pH 4 or less. It is maximally stable at pH 2.1072 
Thiamine hydrochloride is unstable in neutral or alkaline solu-
tions.1(6/06) 4 1072 

Syringes
Thiamine hydrochloride (Lilly) 100 mg/mL was repackaged in 
glass syringes (Glaspak), back-fill glass syringes (Hy-Pod), and 
plastic syringes (Stylex). Half of the syringes were filled with 
thiamine hydrochloride injection filtered through 5-μm stain-
less steel depth filters (Extemp filter pin), and the rest were 
filled with unfiltered drug. The syringes containing 1 mL of thia-
mine hydrochloride injection were stored protected from light 
(amber UV-light-inhibiting plastic bags) at 22 to 24°C for 84 
days. No color changes were observed, and changes in pH were 
minimal. Furthermore, no differences between filtered or unfil-
tered samples occurred, with all solutions retaining approxi-
mately 100% over the 84 days.734 

Sorption
Thiamine hydrochloride (Merck) 30 mg/L did not display signifi-
cant sorption to a PVC plastic test strip in 24 hours.12 

DOI: 10.37573/9781585286850.377

Compatibility Information
Solution Compatibility

Thiamine HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 2.5% in half-strength Ringer’s injection AB 100 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection AB 100 mg Physically compatible 3 C

Dextrose 2.5% in Ringer’s injection, lactated AB 100 mg Physically compatible 3 C

Dextrose 5% in half-strength Ringer’s injection, 
lactated

AB 100 mg Physically compatible 3 C

Dextrose 5% in Ringer’s injection, lactated AB 100 mg Physically compatible 3 C

Dextrose 10% in Ringer’s injection, lactated AB 100 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.45% AB 100 mg Physically compatible 3 C

Dextrose 2.5% in sodium chloride 0.9% AB 100 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.225% AB 100 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.45% AB 100 mg Physically compatible 3 C

Dextrose 5% in sodium chloride 0.9% AB 100 mg Physically compatible 3 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 10% in sodium chloride 0.9% AB 100 mg Physically compatible 3 C

Dextrose 2.5% AB 100 mg Physically compatible 3 C

Dextrose 5% AB 100 mg Physically compatible 3 C

Dextrose 10% AB 100 mg Physically compatible 3 C

Ionosol B in dextrose 5% AB 100 mg Physically compatible 3 C

Ionosol MB in dextrose 5% AB 100 mg Physically compatible 3 C

Ringer’s injection AB 100 mg Physically compatible 3 C

Ringer’s injection, lactated AB 100 mg Physically compatible 3 C

Sodium chloride 0.45% AB 100 mg Physically compatible 3 C

Sodium chloride 0.9% AB 100 mg Physically compatible 3 C

Sodium lactate 1⁄6 M AB 100 mg Physically compatible 3 C

Drugs in Syringe Compatibility

Thiamine HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Doxapram HCl RB 400 mg/20 mL 10 mg/2 mL Physically compatible with 6% doxapram loss in 24 hr 1177 C

Y-Site Injection Compatibility (1:1 Mixture)

Thiamine HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Famotidine MSD 0.2 mg/mLa ES 100 mg/mL Physically compatible for 14 hr 1196 C

a Tested in dextrose 5%.

Additional Compatibility Information
Parenteral Nutrition Solutions
The stability of thiamine hydrochloride 50 mg/L was studied in 
representative parenteral nutrition solutions exposed to fluo-
rescent light, indirect sunlight, and direct sunlight for eight 
hours. One 5-mL vial of multivitamin concentrate (Lyphomed) 
containing 50 mg of thiamine hydrochloride and also 1 mg of 
folic acid (Lederle) were added to a liter of parenteral nutri-
tion solution composed of amino acids 4.25%–dextrose 25% 
(Travenol) with standard electrolytes and trace elements. 
Thiamine hydrochloride was stable over the eight-hour study 
period at room temperature under fluorescent light and indirect 
sunlight, but direct sunlight caused a 26% loss.842 

A 50% initial drop in thiamine concentration immediately 
after admixture of multivitamins in a parenteral nutrition solu-
tion composed of amino acids, dextrose, electrolytes, and trace 
elements in PVC bags was reported. The thiamine concentration 
then remained relatively constant for 120 hours when stored at 
both 4 and 25°C.1063 

The stability of numerous vitamins in parenteral nutrition 
solutions composed of amino acids (Kabi-Vitrum), dextrose 
30%, and fat emulsion 20% (Kabi-Vitrum) in a 2:1:1 ratio with 
electrolytes, trace elements, and both fat- and water-soluble 
vitamins was reported. The admixtures were stored in dark-
ness at 2 to 8°C for 96 hours with no significant loss of thiamine 
mononitrate.1225 

The stability of several vitamins from M.V.I.-12 (Armour) 
admixed in parenteral nutrition solutions composed of different 
amino acid products, with or without Intralipid 10%, when 
stored in glass bottles and PVC bags at 25 and 5°C for 48 hours 
was reported. Thiamine hydrochloride was stable in the paren-
teral nutrition solutions prepared with amino acid products 
without bisulfite.1431 

The stability of several vitamins following admixture (as 
M.V.I-12) with four different amino acid products (Novamine, 
Neopham, FreAmine III, Travasol) with or without Intralipid 
when stored in glass bottles or PVC bags at 25°C for 48 hours 
was reported. Exposure to high intensity phototherapy light did 
not affect thiamine.487 

Solution Compatibility (Cont.)
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The stability of thiamine hydrochloride from a multiple 
vitamin product in dextrose 5% and sodium chloride 0.9% in 
PVC and ClearFlex containers was evaluated. Thiamine hydro-
chloride was stable at 23°C when exposed to or protected from 
light, exhibiting losses of 11% or less in 24 hours.1509 

The degradation of vitamins A, B1, C, and E from Cernevit 
(Roche) multivitamins in NuTRIflex Lipid Plus (B. Braun) 
admixtures prepared in ethylene vinyl acetate (EVA) bags and 
in multilayer bags was evaluated. After storage for up to 72 

hours at 4, 21, and 40°C, greater vitamin losses occurred in 
the EVA bags. Thiamine hydrochloride losses were 25%. In 
the multilayer bags (presumably a better barrier to oxygen 
transfer), losses were less. Thiamine hydrochloride losses 
were 10%.2618 

The vitamins in Cernevit (Baxter) diluted in three 2-in-1 
parenteral nutrition admixtures were tested for stability over 
48 hours. Most of the other vitamins, including thiamine hydro-
chloride, retained their initial concentrations.2796 
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Thiotepa
AHFS 10:00

Products
Thiotepa is available as a lyophilized powder in single-dose vials 
containing 15 or 100 mg of the drug.3367 The contents of the 
15- or 100-mg vials should be reconstituted with 1.5 or 10 mL, 
respectively, of sterile water for injection and mixed manually 
by repeated inversions.3367 Each mL of the reconstituted solu-
tions contains 10 mg of thiotepa.3367 The reconstituted solution 
should be diluted in an infusion bag with an appropriate volume 
of sodium chloride 0.9% (e.g., 500 mL for thiotepa doses of 250 
to 500 mg; 1000 mL for thiotepa doses exceeding 500 mg) to 
achieve a solution with a final thiotepa concentration of 0.5 to 
1 mg/mL.3367 

Thiotepa also is available as a lyophilized powder in single-
dose vials labeled as containing 15 mg of the drug.3368 The vial 
contents should be reconstituted with 1.5 mL of sterile water 
for injection.3368 Vials contain a slight overfill to allow for a with-
drawable volume of about 1.4 mL (about 14.7 mg) of the recon-
stituted solution with an approximate concentration of 10.4 
mg/mL.3368 The appropriate dose of the reconstituted solution 
should be diluted with sodium chloride 0.9% prior to adminis-
tration.3368 

pH
The pH of the reconstituted solution of thiotepa has a range of 
approximately 5.5 to 7.5.3367 3368 

Tonicity
Reconstitution with sterile water for injection results in a hypo-
tonic solution; the reconstituted solution should be diluted in 
sodium chloride 0.9% prior to use.3367 3368 

Solutions of thiotepa at concentrations of 0.5 and 1 mg/mL in 
sodium chloride 0.9% are nearly isotonic; solutions of thiotepa 
at concentrations of 3 and 5 mg/mL in sodium chloride 0.9% are 
hypotonic.2006 

Osmolality
The osmolalities of thiotepa 0.5 and 1 mg/mL in sodium chloride 
0.9% are 277 and 269 mOsm/kg, respectively.2006 

Trade Name(s)
Tepadina

Administration
Thiotepa is administered by rapid intravenous administration 
or intravenous infusion or by the intracavitary or intravesical 
route.3367 3368 

The final diluted solution of thiotepa must be filtered prior to 
administration.3367 3368 (See Filtration.)

As with other toxic drugs, caution should be exercised in the 
handling and preparation of thiotepa.3367 3368 The use of gloves 

has been recommended as skin reactions may occur with acci-
dental exposure.3368 If skin contact with the solution occurs, 
the exposed area(s) should be washed thoroughly with soap 
and water; for mucosal membrane contact, the exposed area(s) 
should be flushed thoroughly with water.3367 3368 Procedures for 
the proper disposal of thiotepa should be considered.3367 

Stability
Thiotepa is a white powder that forms a clear solution upon 
reconstitution.3367 One manufacturer notes that reconstituted 
solutions free of particulate matter may exhibit opalescence; 
however, such solutions still may be diluted for administra-
tion.3367 

Intact vials should be stored at 2 to 8°C.3367 3368 One manu-
facturer (West-Ward) states that thiotepa should be protected 
from light at all times.3368 Another manufacturer (Amneal 
Biosciences) states that thiotepa should not be frozen.3367 

The reconstituted solution of thiotepa is stable at 2 to 8°C 
for 8 hours.3367 3368 Diluted solutions for infusion should be used 
immediately;3367 3368 however, one manufacturer has stated that 
diluted solutions for infusion are stable for 24 hours at 2 to 8°C 
or 4 hours at 25°C.3367 

Thiotepa may undergo polymerization forming insoluble 
derivatives.1369 Solutions should be visually inspected for partic-
ulate matter and discoloration prior to administration; diluted 
solutions should be used only if free of visible particulate 
matter.3367 3368 

Thiotepa is stable in alkaline media, but unstable in acidic 
media,3367 3368 undergoing increased rates of hydrolysis.1389 

Syringes
Thiotepa reconstituted to a concentration of 10 mg/mL with 
sterile water for injection was found to be stable for 24 hours 
under refrigeration at 8°C and at room temperature of 23°C in 
both the original vials and transferred to plastic syringes.2006 

Filtration
One manufacturer of thiotepa (Tepadina, Amneal Biosci-
ences) recommends filtration of the diluted solution for infu-
sion through an infusion set containing a 0.2-μm inline filter.3367 
Another manufacturer of thiotepa (West-Ward) recommends 
filtration of the diluted solution for infusion through a 0.22-μm 
filter (i.e., polysulfone membrane [Sterile Aerodisc, Gelman] or 
triton-free mixed ester of cellulose/polyvinyl chloride [PVC] 
[Millex-GS, Millipore]) to eliminate haze; solutions that remain 
opaque or precipitate after such filtration should not be used.3368 
Filtration of thiotepa does not alter potency.3367 3368 

Thiotepa 10 to 300 mcg/mL exhibited no loss due to sorption 
to either cellulose nitrate/cellulose acetate ester (Millex OR) or 
Teflon (Millex FG) filters.1415 1416 

DOI: 10.37573/9781585286850.378
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Compatibility Information
Solution Compatibility

Thiotepa

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BAa , MGb IMM 0.5 g Physically stable. Losses of 10% or less in 8 hr at 4 and 23°C and 
17% in 24 hr

2007 I

Dextrose 5% BAa , MGb IMM 5 g Physically stable with losses of less than 10% in 14 days at 4°C and 
in 3 days at 23°C

2007 C

Sodium chloride 0.9% BAa IMM 1 and 3 g Physically stable with 7 to 10% loss in 24 hr at 25°C and 4% or less 
in 48 hr at 4°C

2077 C

Sodium chloride 0.9% BAa IMM 0.5 g Physically stable but up to 7% loss in 8 hr with substantial 
chloro-adduct formation. Up to 13% loss in 24 hr at 25°C

2077 I

Sodium chloride 0.9% BAa IMM 0.5 g Physically stable with 4% or less loss in 48 hr at 8°C 2077 C

Sodium chloride 0.9% AMB 0.5 to 1 g Stable for 24 hr at 2 to 8°C or 4 hr at 25°C 3367 C

a Tested in PVC containers.

b Tested in polyolefin containers.

Additive Compatibility

Thiotepa

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Cisplatin 200 mg 1 g NS Yellow precipitation 1379 I

Y-Site Injection Compatibility (1:1 Mixture)

Thiotepa

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 7 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Allopurinol sodium BW 3 mg/mLb LEd 1 mg/mLc Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa LEd 1 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Amikacin sulfate DU 5 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Aminophylline AMR 2.5 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Amphotericin B APC 0.6 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Ampicillin sodium WY 20 mg/mLb IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Ampicillin sodium–
sulbactam sodium

RR 20 mg/mLb g IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Aztreonam SQ 40 mg/mLa LEd 1 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Aztreonam SQ 40 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Bleomycin sulfate MJ 1 unit/mLb IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Bumetanide RC 0.04 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Buprenorphine HCl RKC 0.04 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Butorphanol tartrate APC 0.04 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Calcium gluconate AMR 40 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Carboplatin BMS 5 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Carmustine BMS 1.5 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Cefazolin sodium MAR 20 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Cefotaxime sodium HO 20 mg/mLa IMMc 1 mg/mLa Physically compatible for 1 hr at 23°C 1861 C

Cefotetan disodium STU 20 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Cefoxitin sodium ME 20 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Ceftazidime LI 40 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Ceftriaxone sodium RC 20 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Cefuroxime sodium LI 30 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Chlorpromazine HCl SCN 2 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Ciprofloxacin MI 1 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Cisplatin BMS 1 mg/mL IMMc 1 mg/mLa White cloudiness appears in 4 hr at 23°C 1861 I

Clindamycin phosphate AST 10 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Cyclophosphamide MJ 10 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Cytarabine CET 50 mg/mL IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Dacarbazine MI 4 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Dactinomycin ME 0.01 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Daunorubicin HCl WY 1 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Dexamethasone sodium 
phosphate

AMR 1 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Diphenhydramine HCl WY 2 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Dobutamine HCl LI 4 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Dopamine HCl AST 3.2 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Doxorubicin HCl CHI 2 mg/mL IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Doxycycline hyclate LY 1 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Droperidol JN 0.4 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Enalaprilat ME 0.1 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Etoposide BR 0.4 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Etoposide phosphate BR 5 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Famotidine ME 2 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Filgrastim AMG 30 mcg/mLa LEd 1 mg/mLa Particles and filaments form immediately 1687 I

Floxuridine RC 3 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Fluconazole RR 2 mg/mL IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Fludarabine phosphate BX 1 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Fluorouracil AD 16 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Furosemide AMR 3 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Gallium nitrate FUJ 0.4 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ganciclovir sodium SY 20 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Gemcitabine HCl LI 10 mg/mLb IMMc 1 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Gentamicin sulfate ES 5 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Granisetron HCl SKB 0.05 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Haloperidol lactate MN 0.2 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Heparin sodium ES 100 units/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Hydrocortisone sodium 
succinate

UP 1 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Hydromorphone HCl AST 0.5 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Hydroxyzine HCl ES 4 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Idarubicin HCl AD 0.5 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Ifosfamide MJ 25 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Imipenem–cilastatin 
sodium

ME 10 mg/mLa j IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Leucovorin calcium LE 2 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Lorazepam WY 0.1 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Magnesium sulfate AST 100 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Mannitol BA 15% IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Melphalan HCl BW 0.1 mg/mLb LEd 10 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl WY 4 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Mesna MJ 10 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Methotrexate sodium LE 15 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Methylprednisolone 
sodium succinate

AB 5 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Metoclopramide HCl RB 5 mg/mL IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Metronidazole BA 5 mg/mL IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Mitomycin BMS 0.5 mg/mL IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Mitoxantrone HCl IMM 0.5 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Morphine sulfate AST 1 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Nalbuphine HCl AST 10 mg/mL IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Ondansetron HCl GL 1 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Paclitaxel MJ 0.6 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Piperacillin sodium– 
tazobactam sodium

LEe 40 mg/mLa h LEd 1 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Potassium chloride AMR 0.1 mEq/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Prochlorperazine 
edisylate

SCN 0.5 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Promethazine HCl WY 2 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Ranitidine HCl GL 2 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Sodium bicarbonate AB 1 mEq/mL IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Streptozocin UP 40 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Teniposide BR 0.1 mg/mLa LEd 1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Tobramycin sulfate LI 5 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TPN #193f IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Trimethoprim– 
sulfamethoxazole

ES 0.8 mg/mLa i IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Vancomycin HCl AB 10 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Vinblastine sulfate LI 0.12 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Vincristine sulfate LI 0.05 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Vinorelbine tartrate BW 1 mg/mLb LEd 10 mg/mLb Immediate cloudiness with particles 1558 I

Zidovudine BW 4 mg/mLa IMMc 1 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Lyophilized formulation tested.

d Powder fill formulation tested.

e Test performed using the formulation WITHOUT edetate disodium.

f Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

g Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

h Piperacillin sodium component. Piperacillin sodium in an 8:1 fixed-ratio concentration with sulfamethoxazole.

i Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

j Not specified whether concentration refers to single component versus combined components.

Selected Revisions December 12, 2018. © Copyright, October 
1992. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Tigecycline
AHFS 8:12.24.12

Products
Several different formulations of tigecycline are available and 
excipients vary among them.2915 3459 3460 Some formulation 
differences have been demonstrated to result in some differing 
compatibilities.2951 3459 3460 

Tigecycline is available as a 50-mg orange lyophilized powder 
or cake in single-dose (unpreserved) vials containing lactose 
monohydrate 100 mg (Tygacil, Wyeth),2915 maltose mono-
hydrate 100 mg (Accord),3459 or arginine 82.6 mg (Fresenius 
Kabi).3460 In each formulation, the pH is adjusted with hydro-
chloric acid and, if necessary, sodium hydroxide.2915 3459 3460 

Each 50-mg vial should be reconstituted with 5.3 mL of 
sodium chloride 0.9%; dextrose 5%; or Ringer’s injection, 
lactated.2915 3459 3460 The vials contain an excess of drug, and this 
reconstitution volume yields a reconstituted solution with a 
tigecycline concentration of 10 mg/mL.2915 3459 3460 Vials should 
be swirled gently until the drug has dissolved.2915 3459 3460 The 
reconstituted solution must be further diluted prior to adminis-
tration.2915 3459 3460 The appropriate volume of the reconstituted 
solution should be withdrawn from the vial(s) and transferred 
to a 100-mL infusion bag of sodium chloride 0.9%; dextrose 
5%; or Ringer’s injection, lactated to yield a solution for infu-
sion with a maximum tigecycline concentration of 1 mg/mL.2915 
3459 3460 The reconstituted solution should be yellow to orange; 
the solution should be discarded if it does not have the correct 
color.2915 3459 3460 

Trade Name(s)
Tygacil

Administration
Tigecycline is administered by intravenous infusion over 30 
to 60 minutes only after dilution of the reconstituted solu-
tion.2915 3459 3460 

The diluted solution for infusion may be administered 
through a dedicated intravenous line or through a Y-site.2915 
3459 3460 If a common infusion line is being used to administer 
other drugs in addition to tigecycline, the manufacturer states 
that the line should be flushed prior to and following infusion of 
tigecycline with sodium chloride 0.9%; dextrose 5%; or Ring-
er’s injection, lactated.2915 3459 3460 The solution used for flushing 
should be compatible both with tigecycline and with any other 
drug administered via the line.2915 3459 3460 

Stability
Intact vials of tigecycline should be stored at controlled room 
temperature.2915 3459 3460 The reconstituted solution of tigecy-
cline may be stored at room temperature (not exceeding 25°C) 
for up to 24 hours (up to 6 hours as the reconstituted solution 
in the vial with the remaining time in the infusion bag).2915 3459 
3460 If storage conditions after reconstitution exceed 25°C, the 
drug should be diluted as directed and used immediately.2915 3459 
3460 If further diluted immediately after reconstitution, a solu-
tion diluted for infusion in sodium chloride 0.9% or dextrose 5% 
may be stored for up to 48 hours at 2 to 8°C.2915 3459 3460 

The reconstituted solution should be yellow to orange; solu-
tions should be inspected for particulate matter and discolor-
ation (e.g., the formation of a green or black discoloration).2915 
3459 3460 Discolored solutions should be discarded.2915 3459 3460 

DOI: 10.37573/9781585286850.379

Compatibility Information
Solution Compatibility

Tigecycline

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% WY 1 g Physically compatible for 4 hr 2714 C

Dextrose 5% ACD, FRK, WY 0.5 and 1 g Stable for up to 48 hr at 2 to 8°C 2915, 3459, 3460 C

Dextrose 5% in Ringer’s injection, lactated WY 1 g Physically compatible for 4 hr 2714 C

Dextrose 5% in sodium chloride 0.9% WY 1 g Physically compatible for 4 hr 2714 C

Plasma-Lyte 56 in dextrose 5% BA WY 1 g Physically compatible for 4 hr 2714 C

Ringer’s injection, lactated WY 1 g Physically compatible for 4 hr 2714 C

Ringer’s injection, lactated ACD, FRK, WY Stated to be compatible 2915, 3459, 3460 C

Sodium chloride 0.9% ACD, FRK, WY 0.5 and 1 g Stable for up to 48 hr at 2 to 8°C 2915, 3459, 3460 C
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Y-Site Injection Compatibility (1:1 Mixture)

Tigecycline

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amikacin sulfate 5 mg/mLb WY 1 mg/mLb Physically compatible for 4 hr 2714 C

Amikacink ACD, FRK, WY h Stated to be compatible 2915, 3459, 3460 C

Amphotericin B 2 mg/mLa WY 1 mg/mLb Immediate cloudiness with 
particulates in 1 hr

2714 I

Amphotericin B ACD, FRK, WY Stated to be incompatible 2915, 3459, 3460 I

Amphotericin B lipid complex ENZ 2 mg/mLa WY 1 mg/mLb Incompatible with sodium 
chloride diluent

2714 I

Amphotericin B lipid complex ACD, FRK, WY Stated to be incompatible 2915, 3459, 3460 I

Azithromycin 2 mg/mLb WY 1 mg/mLb Physically compatible for 4 hr 2714 C

Aztreonam 20 mg/mLb WY 1 mg/mLb Physically compatible for 4 hr 2714 C

Cangrelor tetrasodium TMC 1 mg/mLb 1 mg/mLb Physically compatible for 4 hr 3243 C

Cefepime HCl ELN 40 mg/mLb WY 1 mg/mLb Physically compatible for 4 hr 2714 C

Cefotaxime sodium 40 mg/mLb WY 1 mg/mLb Physically compatible for 4 hr 2714 C

Ceftazidime 40 mg/mLb WY 1 mg/mLb Physically compatible for 4 hr 2714 C

Ceftolozane sulfate–tazobactam 
sodium

CUB 10 mg/mLh i PF 1 mg/mLh Physically compatible for 2 hr 3262 C

Ceftriaxone sodium 40 mg/mLb WY 1 mg/mLb Physically compatible for 4 hr 2714 C

Chlorpromazine HCl 1 mg/mLb WY 1 mg/mLb Precipitates immediately 2714 I

Ciprofloxacin 1 mg/mLb WY 1 mg/mLb Physically compatible for 4 hr 2714 C

Diazepam ACD, FRK, WY Stated to be incompatible 2915, 3459, 3460 I

Dobutamine HCl 0.2 and 1 mg/mLb WY 1 mg/mLb Physically compatible for 4 hr 2714 C

Dobutaminek ACD, FRK, WY h Stated to be compatible 2915, 3459, 3460 C

Dopamine HCl 1.6 mg/mLb WY 1 mg/mLb Physically compatible for 4 hr 2714 C

Dopamine HCl ACD, FRK, WY h Stated to be compatible 2915, 3459, 3460 C

Doripenem JJ 5 mg/mLa b WY 1 mg/mLa b Physically compatible for 4 hr  
at 23°C

2743 C

Epinephrine HCl 4 mcg/mLb WY 1 mg/mLb Physically compatible for 4 hr 2714 C

Ertapenem sodium 20 mg/mLb WY 1 mg/mLb Physically compatible for 4 hr 2714 C

Esomeprazolek ACD, FRK, WY Stated to be incompatible 2915, 3459, 3460 I

Fluconazole 2 mg/mL WY 1 mg/mLb Physically compatible for 4 hr 2714 C

Gentamicin sulfate 1.4 mg/mLb WY 1 mg/mLb Physically compatible for 4 hr 2714 C

Gentamicink ACD, FRK, WY h Stated to be compatible 2915, 3459, 3460 C

Haloperidol lactate 0.2 mg/mLb WY 1 mg/mLb Physically compatible for 4 hr 2714 C

Haloperidolk ACD, WY h Stated to be compatible 2915, 3459 C

Haloperidolk FRK Stated to be incompatible 3460 I
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Heparin sodium 10 units/mL WY 1 mg/mLb Physically compatible for 4 hr 2714 C

Heparin sodium 100 units/mLb WY 1 mg/mLb Physically compatible for 4 hr 2714 C

Imipenem–cilastatin sodium 2.5 mg/mLb g WY 1 mg/mLb Physically compatible for 4 hr 2714, 2917 C

Isavuconazonium sulfate ASP 1.5 mg/mLh PF 1 mg/mLh Physically compatible for 2 hr 3263 C

Letermovir ME a a Physically compatible 3398 C

Lidocaine HCl 200 mg/mL WY 1 mg/mLb Physically compatible for 4 hr 2714 C

Lidocaine HCl ACD, FRK, WY h Stated to be compatible 2915, 3459, 3460 C

Linezolid PF 2 mg/mL WY 1 mg/mLb Physically compatible for 4 hr 2714 C

Meropenem–vaborbactam TMC 8 mg/mLb j WY 1 mg/mLb Physically compatible for 3 hr 
at 20 to 25°C

3380 C

Methylprednisolone sodium 
succinate

20 mg/mLb WY 1 mg/mLb Microparticulates form 2714 I

Metoclopramide HCl 5 mg/mL WY 1 mg/mLb Physically compatible for 4 hr 2714 C

Metoclopramidek ACD, FRK, WY h Stated to be compatible 2915, 3459, 3460 C

Morphinek ACD, FRK, WY h Stated to be compatible 2915, 3459, 3460 C

Norepinephrinek ACD, FRK, WY h Stated to be compatible 2915, 3459, 3460 C

Omeprazolek ACD, FRK, WY Stated to be incompatible 2915, 3459, 3460 I

Piperacillin sodium–tazobactam 
sodium

c 3 mg/mLb e WY 1 mg/mLb Physically compatible for 4 hr 2714 C

Piperacillin–tazobactamk f ACD, WY h Stated to be compatible 2915, 3459 C

Plazomicin sulfate ACH 24 mg/mLh PF 1 mg/mLh Physically compatible for 1 hr 
at 20 to 25°C

3432 C

Potassium chloride 0.3 mEq/mLb WY 1 mg/mLb Physically compatible for 4 hr 2714 C

Potassium chloride ACD, FRK, WY h Stated to be compatible 2915, 3459, 3460 C

Propofol ACD, WY h Stated to be compatible 2915, 3459 C

Propofol FRK a Stated to be compatible 3460 C

Ranitidine HCl 0.6 mg/mLb WY 1 mg/mLb Physically compatible for 4 hr 2714 C

Ranitidine HCl ACD, FRK, WY h Stated to be compatible 2915, 3459, 3460 C

Tedizolid phosphate CUB 0.8 mg/mLb PF 1 mg/mLb Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLa b d WY 1 mg/mLa b d Physically compatible for 2 hr 2830 C

Theophylline 1.6 mg/mLa WY 1 mg/mLb Physically compatible for 4 hr 2714 C

Theophylline ACD, FRK, WY h Stated to be compatible 2915, 3459, 3460 C

Tobramycin sulfate 2.5 mg/mLb WY 1 mg/mLb Physically compatible for 4 hr 2714 C

Tobramycink ACD, FRK, WY h Stated to be compatible 2915, 3459, 3460 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vancomycin HCl 5 mg/mLb WY 1 mg/mLb Physically compatible for 4 hr 2714 C

Voriconazole PF 2 mg/mLb WY 1 mg/mLb Microparticulates form 2714 I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Test performed using the formulation WITHOUT edetate disodium.

d Tested in Ringer’s injection, lactated.

e Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

f Test performed using the formulation WITH edetate disodium.

g Imipenem component. Imipenem in a 1:1 fixed-ratio concentration with cilastatin.

h Tested in both dextrose 5% and sodium chloride 0.9%.

i Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

j Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

k Salt not specified.

Additional Compatibility Information
Peritoneal Dialysis Solutions
Tigecycline (Pfizer) was evaluated for stability in Dianeal PD-4 with 
dextrose 1.5% (Baxter) and Extraneal with icodextrin 7.5% (Baxter) 
at a concentration of 2 mg/L with bags stored at 4, 25, and 37°C.3195 
The drug also was evaluated for stability in 2-compartment pH-  
neutral Balance with dextrose 1.5% (Fresenius).3195 Bags of 
2-compartment pH-neutral Balance with dextrose 1.5% contained 
tigecycline 4 mg/L in the non-dextrose (i.e., buffer solution) compart-
ment for storage at 4 and 25°C; for bags intended for storage at 

37°C, the initial concentration of tigecycline in the non-dextrose 
compartment also was 4 mg/L; however, the 2 compartments were 
combined immediately prior to storage at 37°C for a final tigecy-
cline concentration of 2 mg/L.3195 No color change or precipitation 
was noted on visual assessment and no meaningful pH changes 
occurred.3195 In Dianeal PD-4 with dextrose 1.5% and Extraneal with 
icodextrin 7.5%, tigecycline loss was 5 and 4%, respectively, in 14 
days at 4°C; 7 and 9%, respectively, in 3 days at 25°C; and 4 and 
4%, respectively, in 12 hours at 37°C.3195 In pH-neutral Balance with 
dextrose 1.5%, tigecycline loss was 6% in 7 days at 4°C, 8% in 3 
days at 25°C, and 6% in 8 hours at 37°C.3195 

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Selected Revisions January 31, 2020. © Copyright, October 
2008. American Society of Health-System Pharmacists, Inc.
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Tirofiban Hydrochloride
AHFS 20:12.18

Products
Tirofiban hydrochloride is available premixed as a ready-to-use 
solution for infusion in 100- and 250-mL (IntraVia) plastic 
containers. Each mL of the ready-to-use infusion provides tiro-
fiban 0.05 mg (50 mcg) as the hydrochloride monohydrate along 
with sodium chloride 9 mg, sodium citrate dihydrate 0.54 mg, 
citric acid anhydrous 0.032 mg, and sodium hydroxide and/or  
hydrochloric acid to adjust pH in water for injection.1(10/07) 

pH
From 5.5 to 6.5.1(10/07) 

Osmolality
The osmolality of tirofiban hydrochloride premixed infusion 
solution is approximately 300 mOsm/kg.4 

Trade Name(s)
Aggrastat

Administration
Tirofiban hydrochloride is administered only by intravenous 
infusion. The premixed infusion solution is ready to use and does 
not require dilution.1(10/07) 

Stability
Tirofiban hydrochloride ready-to-use infusion is clear and color-
less. Intact plastic containers should be stored at controlled 
room temperature of 25°C, with temperature excursions in the 
range of 15 to 30°C permitted, and protected from light and 
freezing.1(10/07) 

DOI: 10.37573/9781585286850.380

Compatibility Information
Solution Compatibility

Tirofiban HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium chloride 0.45% ABa ME 50 mg Visually compatible. No loss in 24 hr at 23°C in light 2249 C

Dextrose 5% BAa ME 50 mg Visually compatible. No loss in 24 hr at 23°C in light 2249 C

Sodium chloride 0.9% ABa ME 50 mg Visually compatible. No loss in 24 hr at 23°C in light 2249 C

Sodium chloride 0.9% b MSD 50 mg Visually compatible. No loss in 30 days at room 
temperature

2355 C

a Tested in PVC containers.

b Tested in glass and polyethylene containers.

Y-Site Injection Compatibility (1:1 Mixture)

Tirofiban HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amiodarone HCl WY 6 mg/mLa ME 0.25 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Argatroban GSK 1 mg/mLa b c ME 0.05 mg/mLc Physically compatible with no loss of either drug 
in 4 hr at 23°C

2630 C

Atropine sulfate APP 0.4 mg/mL ME 50 mcg/mLa b Physically compatible with no loss of either drug 
in 4 hr at 23°C

2356 C

Atropine sulfate AMR 1 mg/mL ME 50 mcg/mLa b Physically compatible with no loss of either drug 
in 4 hr at 23°C

2356 C

Bivalirudin TMC 5 mg/mLa ME 50 mcg/mLa Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetraso-
dium

TMC 1 mg/mLb 50 mcg/mL Physically compatible for 4 hr 3243 C

Diazepam ES 5 mg/mL ME 50 mcg/mLa b Precipitate forms immediately 2356 I
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Dobutamine HCl AB 0.25 and 5 mg/mLa b ME 50 mcg/mLa b Physically compatible with no loss of either drug 
in 4 hr at 23°C

2356 C

Dopamine HCl AMR 0.2 and 3.2 mg/mLa b ME 0.05 mg/mLa b Physically compatible. Little loss of either drug in 
4 hr at room temperature

2250 C

Epinephrine HCl AMR 2 and 100 mcg/mLa b ME 50 mcg/mLa b Physically compatible. No loss of either drug in  
4 hr at 23°C

2356 C

Famotidine ME 2 and 4 mg/mLa ME 0.05 mg/mLb Physically compatible. Little loss of either drug in 
4 hr at room temperature

2250 C

Famotidine ME 2 and 4 mg/mLb ME 0.05 mg/mLa Physically compatible. Little loss of either drug in 
4 hr at room temperature

2250 C

Furosemide AB 0.5a b and 10 mg/mL ME 50 mcg/mLa b Physically compatible with no loss of either drug 
in 4 hr at 23°C

2356 C

Heparin sodium AB 40 units/mLa ME 0.05 mg/mLa b Physically compatible. No tirofiban or heparin 
loss in 4 hr at room temperature

2250 C

Heparin sodium AB 50 units/mLb ME 0.05 mg/mLb Physically compatible. No tirofiban or heparin 
loss in 4 hr at room temperature

2250 C

Heparin sodium AB 100 units/mLa b ME 0.05 mg/mLa b Physically compatible. No tirofiban or heparin 
loss in 4 hr at room temperature

2250 C

Lidocaine HCl AB 1 and 20 mg/mLa b ME 0.05 mg/mLa b Physically compatible. Little loss of either drug in 
4 hr at room temperature

2250 C

Midazolam HCl RC 5 and 0.05a b mg/mL ME 50 mcg/mLa b Physically compatible. No loss of either drug in  
4 hr at 23°C

2356 C

Morphine sulfate ES 0.1 and 1 mg/mLa ME 50 mcg/mLa b Physically compatible. No loss of either drug in  
4 hr at 23°C

2356 C

Nitroglycerin AB 0.1 and 0.4 mg/mL ME 50 mcg/mLa b Physically compatible. No loss of either drug in  
4 hr at 23°C

2356 C

Potassium chloride AB 0.01 and 0.04 mEq/
mLa b 

ME 0.05 mg/mLa b Physically compatible. No tirofiban loss in 4 hr at 
room temperature

2250 C

Propranolol HCl WAY 1 mg/mL ME 50 mcg/mLa b Physically compatible. No loss of either drug in  
4 hr at 23°C

2356 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Mixed argatroban:tirofiban hydrochloride 1:1 and 8:1.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Selected Revisions September 29, 2017. © Copyright, October 
2001. American Society of Health-System Pharmacists, Inc.
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Tobramycin Sulfate
AHFS 8:12.02

Products
Tobramycin sulfate is available in a concentration equivalent to 
tobramycin base 40 mg/mL in 2-mL vials as well as 50-mL bulk 
vials. It is also available as a pediatric injection containing tobra-
mycin sulfate equivalent to tobramycin base 10 mg/mL in 2-, 6-, 
and 8-mL vials. In addition to tobramycin sulfate, other compo-
nents may be present in the formulations including varying 
amounts of sodium metabisulfite, and disodium edetate 0.1 mg 
in water for injection. Phenol 5 mg is present in some formu-
lations. Sodium hydroxide and/or sulfuric acid may have been 
added during manufacture for pH adjustment.1(9/08) 

Tobramycin sulfate is also available premixed in sodium 
chloride 0.9% in 0.8-mg/mL (80 mg) and 1.2-mg/mL (60 mg) 
concentrations.4 

Tobramycin sulfate is also available in a pharmacy bulk 
package as a dry powder in vials containing the equivalent of 
tobramycin 1.2 g.1(9/08)  The vial contents should be diluted with 
30 mL of sterile water for injection to yield a 40-mg/mL solution. 
The reconstituted solution is intended to be diluted in a suitable 
intravenous infusion solution for administration.4 

pH
The pH of the injection is adjusted to 3 to 6.5.1(9/08) 

Osmolality
The osmolality of tobramycin sulfate 10 mg/mL was 133 mOsm/kg by  
freezing-point depression and 213 mOsm/kg by vapor pressure.1071 

The osmolality of tobramycin sulfate 1 mg/mL was 254 
mOsm/kg in dextrose 5% and 288 mOsm/kg in sodium chlo-
ride 0.9%. At 2.5 mg/mL, the osmolality was 261 mOsm/kg in 
dextrose 5% and 283 mOsm/kg in sodium chloride 0.9%.1375 

The osmolality of tobramycin sulfate 80 mg was calculated 
for the following dilutions:1054 

Osmolality (mOsm/kg)

Diluent 50 mL 100 mL

Dextrose 5% 289 285

Sodium chloride 0.9% 319 315

Osmolarity
The premixed products in sodium chloride 0.9% have an osmo-
larity of approximately 316 mOsm/kg.4 

Sodium Content
The premixed products contain about 15.4 mEq of sodium per 
100 mL of solution.4 

Administration
Tobramycin sulfate may be administered by intramuscular 
injection or intermittent intravenous infusion. Intramuscular 

doses should be withdrawn only from multiple-dose vials; alter-
natively, the commercial prefilled syringes may be used. When 
given by intravenous infusion, the dose should be added to 50 
to 100 mL of infusion solution and administered over 20 to 60 
minutes. In children, the volume should be proportionately 
less but should allow an infusion period of 20 to 60 minutes. 
Infusion periods should not be less than 20 minutes; such 
shorter periods could result in excessive peak serum concen-
trations.1(9/08) 4 

Stability
Tobramycin sulfate is stable at room temperature. Intact 
containers should be stored at controlled room tempera-
ture between 15 and 30°C; premixed infusion solutions may 
be stored at temperatures up to 25°C. Freezing and exces-
sive temperatures above 40°C should be avoided. The injec-
tions should not be used if they are discolored. The manufac-
turer recommends use of the 40-mg/mL reconstituted solution 
within 24 hours when stored at room temperature or 96 hours 
if refrigerated.1(9/08) 4  Tobramycin sulfate is stable for several 
weeks at pH 1 to 11 at temperatures from 5 to 27°C. It can be 
autoclaved without loss.145 

Freezing Solutions
Tobramycin sulfate reconstituted to a concentration of 40 mg/
mL and immediately frozen in the original container is stable for 
up to 12 weeks when stored at −10 to −20°C.4 

Tobramycin sulfate (Lilly) 160 mg/50 mL of dextrose 5% in 
polyvinyl chloride (PVC) bags frozen at −20°C for 30 days and 
then thawed by exposure to ambient temperature or microwave 
radiation was evaluated. The solutions showed no evidence of 
precipitation or color change and showed 6% or less loss. Subse-
quent storage of the admixture at room temperature for 24 
hours also yielded a physically compatible solution which exhib-
ited little or no additional loss.555 

Tobramycin sulfate (Dista) 120 mg/50 mL in dextrose 5% 
and sodium chloride 0.9% in PVC bags lost 9% activity in 28 
days when frozen at −20°C.981 

Minibags of tobramycin sulfate in dextrose 5% or sodium 
chloride 0.9%, frozen at −20°C for up to 35 days, were thawed 
at room temperature and in a microwave oven, with care taken 
that the thawed solution temperature never exceeded 25°C. 
No significant differences in tobramycin sulfate concentrations 
occurred between the 2 thawing methods.1192 

Syringes
Samples of a 40-mg/mL solution of tobramycin sulfate (Lilly) 
from a reconstituted 1.2-g vial were stored in Monoject plastic 
syringes at both 25 and 4°C. After 2 months, no significant 
change in concentration was detected in samples at either 
storage temperature. The authors did note that the manufac-
turer does not recommend storage in plastic syringes because 
of possible incompatibility with the plunger heads.736 

DOI: 10.37573/9781585286850.381
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Tobramycin sulfate (Dista) 120 mg diluted with 1 mL of 
sodium chloride 0.9% to a final volume of 4 mL was stable (less 
than a 10% loss) when stored in polypropylene syringes (Becton 
Dickinson) for 48 hours at 25°C under fluorescent light.1159 

Elastomeric Reservoir Pumps
Tobramycin sulfate (Lilly) 0.8 mg/mL in both dextrose 5% and 
sodium chloride 0.9% was evaluated for binding potential to 
natural rubber elastomeric reservoirs (Baxter). No binding was 
found after storage for 2 weeks at 35°C with gentle agitation.2014 

Sorption
Tobramycin sulfate was shown not to exhibit sorption to PVC 
bags and tubing, polyethylene tubing, Silastic tubing, and poly-
propylene syringes.536 606 

Tobramycin sulfate (Qualimed) 1.5 mg/mL in dextrose 5% 
and in sodium chloride 0.9% was packaged in PVC bags (Macro-
pharma) and in multilayer bags composed of polyethylene, poly-
amide, and polypropylene (Bieffe Medital). The solutions were 
delivered through PVC administration sets (Abbott) over 1 hour 
and evaluated for drug loss. No loss due to sorption to any of the 
plastic materials was found.2269 

Filtration
Tobramycin sulfate (Lilly) 0.3 mg/mL in dextrose 5% and 
sodium chloride 0.9% was filtered through a 0.22-μm cellu-

lose ester membrane filter (Ivex-HP, Millipore) over 6 hours. 
No significant drug loss due to binding to the filter was 
noted.1034 

Tobramycin sulfate 5 and 10 mg/55 mL in dextrose 5% 
and sodium chloride 0.9% filtered over 20 minutes through 
a 0.22-μm cellulose ester filter set (Ivex-2, Millipore) was 
evaluated. Little or no binding of the drug to the filter 
occurred.1003 

No significant loss due to sorption to a 0.22-μm cellulose 
ester filter (Continu-Flo 2C0252s, Travenol) occurred from a 
solution containing tobramycin sulfate (Dista) 80 mg/100 mL 
of dextrose 5% administered over 30 minutes. No difference in 
drug recovery was found between filtered and unfiltered solu-
tions. However, 10% or more of the solution may remain in the 
tubing unless the sets are flushed.1132 

Central Venous Catheter
Tobramycin sulfate (Lilly) 1 mg/mL in dextrose 5% was found 
to be compatible with the ARROWg+ard Blue Plus (Arrow Inter-
national) chlorhexidine-bearing triple-lumen central catheter. 
Essentially complete delivery of the drug was found with little 
or no drug loss occurring. Furthermore, chlorhexidine delivered 
from the catheter remained at trace amounts with no substan-
tial increase due to the delivery of the drug through the cath-
eter.2335 

Compatibility Information
Solution Compatibility

Tobramycin sulfate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Amino acids 4.25%, dextrose 25% MG LI 80 mg No increase in particulate matter in 24 hr at 25°C 349 C

Dextrose 5% in sodium chloride 0.9% TRa LI 200 mg and 1 g Physically compatible and chemically stable for 48 hr at 
25°C. Not more than 7% loss occurs

147 C

Dextrose 5% TRa LI 200 mg and 1 g Physically compatible and chemically stable for 48 hr at 
25°C. Not more than 4% loss occurs

147 C

Dextrose 5% TRa LI 3.2 g Physically compatible and no loss in 24 hr at room 
temperature

555 C

Dextrose 5% LI 1 and 5 g Physically compatible with no loss of activity in 60 min at 
room temperature

984 C

Dextrose 5% ABa DI 1.2 g Visually compatible and stable for 48 hr at 25°C under 
fluorescent light and 4°C in the dark

1541 C

Dextrose 10% TRa LI 200 mg and 1 g Physically compatible and chemically stable for 48 hr at 
25°C. Not more than 4% loss occurs

147 C

Dextrose 10% SO LI 60 mg/21.5 mLb Visually compatible with little or no tobramycin loss in 30 
days at 5°C in the dark

1731 C

Dextrose 10% SO LI 60 mg/18.5 mLb Visually compatible with little or no tobramycin loss in 30 
days at 5°C in the dark

1731 C

Dextrose 10% SO LI 120 mg/23 mLb Visually compatible with little or no tobramycin loss in 30 
days at 5°C in the dark

1731 C

Dextrose 10% SO LI 120 mg/20 mLb Visually compatible with little or no tobramycin loss in 30 
days at 5°C in the dark

1731 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Isolyte E in dextrose 5% MG LI 1 g 12% loss in 24 hr at 25°C. Stable for 4 hr 147 I

Isolyte M in dextrose 5% MG LI 200 mg and 1 g 12% loss in 24 hr at 25°C. Stable for 4 hr 147 I

Isolyte P in dextrose 5% MG LI 200 mg and 1 g 12% loss in 24 hr at 25°C. Stable for 4 hr 147 I

Normosol M in dextrose 5% AB LI 200 mg and 1 g Physically compatible and chemically stable for 24 hr at 
25°C. Not more than 10% loss occurs

147 C

Normosol R AB LI 200 mg and 1 g Physically compatible and chemically stable for 24 hr at 
25°C

147 C

Normosol R in dextrose 5% AB LI 200 mg and 1 g Physically compatible and chemically stable for 24 hr at 
25°C. Not more than 8% loss occurs

147 C

Normosol R, pH 7.4 AB LI 200 mg and 1 g Physically compatible and chemically stable for 24 hr at 
25°C

147 C

Ringer’s injection TRa LI 200 mg and 1 g Physically compatible and chemically stable for 24 hr at 
25°C

147 C

Ringer’s injection, lactated LI 200 mg and 1 g Physically compatible and chemically stable for 24 hr at 
25°C

147 C

Sodium chloride 0.9% TRa LI 200 mg and 1 g Physically compatible and chemically stable for 48 hr at 
25°C

147 C

Sodium chloride 0.9% ABa DI 1.2 g Visually compatible and stable for 48 hr at 25°C under 
fluorescent light and 4°C in the dark

1541 C

Sodium chloride 0.9% ABc MAR 1 and 10 g Little loss in 3 days at 25°C and 14 days at 5°C in PVC 2080 C

Sodium lactate 1⁄6 M LI 200 mg and 1 g Physically compatible and chemically stable for 48 hr at 
25°C

147 C

a Tested in PVC containers.

b Tested in glass vials as a concentrate.

c Tested in PVC portable pump reservoirs (Pharmacia Deltec).

Additive Compatibility

Tobramycin sulfate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Aztreonam SQ 10 and 20 g LI 200 and 800 mg D5W, NS Little or no loss of either drug in 48 hr at 25°C 
and 7 days at 4°C

1023 C

Bleomycin sulfate BR 20 and 30 units LI 500 mg NS Physically compatible and bleomycin activity 
retained for 1 week at 4°C. Tobramycin not 
tested

763 C

Calcium gluconate 16 g LI 5 g D5W Physically compatible. No tobramycin loss in  
60 min at room temperature

984 C

Calcium gluconate 33 g LI 1 g D5W Physically compatible. No tobramycin loss in  
60 min at room temperature

984 C

Cefepime HCl BR 40 g AB 0.4 g D5W, NS Cloudiness forms immediately 1682 I

Cefepime HCl BR 2.5 g AB 2 g D5W, NS Cloudiness forms immediately 1682 I

Cefoxitin sodium MSD 5 g LI 400 mg D5S 5% cefoxitin loss in 24 hr and 11% in 48 hr at 
25°C. 3% in 48 hr at 5°C. 8% tobramycin loss 
in 24 hr and 37% in 48 hr at 25°C. 3% in 48 hr 
at 5°C

308 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Ciprofloxacin MI 1.6 g LI 1 g D5W, NS Visually compatible and both drugs stable for 
48 hr at 25°C under fluorescent light and 4°C in 
the dark

1541 C

Ciprofloxacin BAY 2 g LI 1.6 g D5W Visually compatible with no loss of ciprofloxacin 
in 24 hr at 22°C under fluorescent light. Tobra-
mycin not tested

2413 C

Clindamycin phos-
phate

UP 18 g DI 2.4 g D5Wa 8% tobramycin lost in 14 days and 17% in 28 
days at −20°C. Clindamycin stable

981 C

Clindamycin phos-
phate

UP 18 g DI 2.4 g NSa Both drugs stable for 28 days frozen at −20°C 981 C

Clindamycin phos-
phate

UP 9 g DI 1 g D5W, NSb Physically compatible and both drugs stable for 
48 hr at room temperature exposed to light and 
for 1 week frozen

174 C

Clindamycin phos-
phate

UP 9 g DI 1.2 g D5Wc Physically compatible and clindamycin stable for 
28 days frozen. 8% tobramycin loss in 14 days 
and 17% in 28 days

174 C

Clindamycin phos-
phate

UP 9 g DI 1.2 g NSc Physically compatible and both drugs stable for 
28 days frozen

174 C

Dextran 40 TR 10% LI 200 mg and 1 g D5W Physically compatible and stable for 24 hr at 
25°C. Not more than 9% loss

147 C

Floxacillin sodium BE 20 g LI 8 g NS White precipitate forms in 7 hr 1479 I

Furosemide HO 1 g LI 8 g NS Physically compatible for 72 hr at 15 and 30°C 1479 C

Furosemide HO 800 mg DI 1.6 g D5W, NS Transient cloudiness then physically compatible 
for 24 hr at 21°C

876 ?

Imipenem–cilastatin 
sodium

100e  mg 10 mg W Little or no loss of antibiotic activity in 24 hr at 
37°C

498 C

Linezolid PHU 2 g GNS 800 mg d Physically compatible. Little linezolid loss in 7 
days at 4 and 23°C in dark. No tobramycin loss in 
7 days at 4°C but losses of 4% in 1 day and 12% 
in 3 days at 23°C

2332 C

Mannitol 20% LI 200 mg and 1 g Physically compatible and chemically stable for 
48 hr at 25°C

147 C

Metronidazole RP 5 g LI 1 g Visually compatible with no loss of metronida-
zole in 15 days at 5 and 25°C. 10% tobramycin 
loss in 73 hr at 25°C and 12.1 days at 5°C

1931 C

Ranitidine HCl GL 100 mg DI 200 mg D5W Physically compatible for 24 hr at ambient 
temperature in light

1151 C

Verapamil HCl KN 80 mg LI 160 mg D5W, NS Physically compatible for 24 hr 764 C

a Tested in PVC containers.

b Tested in both glass and PVC containers.

c Tested in glass containers.

d Admixed in the linezolid infusion container.

e Not specified whether concentration refers to single component or combined components.

Additive Compatibility (Cont.)
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Drugs in Syringe Compatibility

Tobramycin sulfate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Clindamycin phosphate UP 900 mg/6 mL DI 120 mg/4 mLa Cloudy white precipitate forms immediately and 
changes to gel-like precipitate

1159 I

Dimenhydrinate 10 mg/1 mL 40 mg/1 mL Clear solution 2569 C

Doxapram HCl RB 400 mg/20 mL 60 mg/1.5 mL Physically compatible with no doxapram loss in 24 hr 1177 C

Heparin sodium 10 units/1 mL 80 mg/2 mL Turbidity or fine white precipitate due to formation of 
an insoluble salt

845 I

Heparin sodium 2500 units/1 mL LI 40 mg Turbidity or precipitate forms within 5 min 1053 I

Pantoprazole sodium b 4 mg/1 mL 40 mg/1 mL Precipitates immediately 2574 I

a Diluted to 4 mL with 1 mL of sodium chloride 0.9%.

b Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Tobramycin sulfate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 5 mg/mLa DI 1.6 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Allopurinol sodium BW 3 mg/mLb LI 5 mg/mLb Haze and crystals form in 1 hr 1686 I

Alprostadil BED 7.5 mcg/mLs n LI 1 mg/mLr Visually compatible for 1 hr 2746 C

Amifostine USB 10 mg/mLa LI 5 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Amiodarone HCl LZ 4 mg/mLc LI 0.8 mg/mLc Physically compatible for 4 hr at room temperature 1444 C

Amiodarone HCl WY 6 mg/mLa LI 5 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Amsacrine NCI 1 mg/mLa LI 5 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

Anidulafungin VIC 0.5 mg/mLa AB 5 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Azithromycin PF 2 mg/mLb 21 mg/mLp White microcrystals found 2368 I

Aztreonam SQ 40 mg/mLa LI 5 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa GNS 5 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Cangrelor tetrasodium TMC 1 mg/mLb 5 mg/mLb Gross white turbid precipitate forms immediately 3243 I

Caspofungin acetate ME 0.7 mg/mLb SIC 5 mg/mLb Physically compatible for 4 hr at room temperature 2758 C

Cefepime HCl BMS 120 mg/mLq 6 mg/mL Physically compatible with less than 10% cefepime 
loss. Tobramycin not tested

2513 C

Ceftaroline fosamil FOR 2.22 mg/mLa b o SIC 5 mg/mLa b o Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime SKB 125 mg/mL 0.6 mg/mL Visually compatible with less than 10% loss of both 
drugs in 1 hr

2434 C

Ceftazidime GSK 120 mg/mLq 6 mg/mL Physically compatible with less than 10% ceftazidime 
loss. Tobramycin not tested

2513 C

Ceftazidime–avibactam 
sodium

ALL 20 mg/mLx y z Physically compatible for up to 4 hr at room tempera-
ture

3004 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLc v MYL 5 mg/mLc Physically compatible for 2 hr 3262 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ciprofloxacin MI 1 mg/mLa LI 1.6 mg/mLc Physically compatible for 24 hr at 22°C 1189 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa AB 5 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Cloxacillin sodium SMX 100 mg/mL SZ 40 mg/mL Precipitates immediately 3245 I

Cyclophosphamide MJ 20 mg/mLa DI 0.8 mg/mLa Physically compatible for 4 hr at 25°C 1194 C

Defibrotide sodium JAZ 8 mg/mLb ERM 10 mg/mL Solution immediately became milky white, opaque or 
opalescent; precipitate formed within 2.5 hr

3149 I

Dexmedetomidine HCl AB 4 mcg/mLb GNS 5 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 5 mg/mL LI 2.4b  and 40 
mg/mL

Visually compatible 1807 C

Docetaxel RPR 0.9 mg/mLa LI 5 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Doripenem JJ 5 mg/mLa b SIC 5 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa AB 5 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Enalaprilat MSD 0.05 mg/mLb LI 0.8 mg/mLa Physically compatible for 24 hr at room temperature 
under fluorescent light

1355 C

Eravacycline dihydro-
chloride

TET 0.6 mg/mLb FRK 5 mg/mLb Physically compatible for 2 hr at room temperature 3532 C

Esmolol HCl DCC 10 mg/mLa LI 0.8 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Etoposide phosphate BR 5 mg/mLa LI 5 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Fenoldopam mesylate AB 80 mcg/mLb LI 5 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Filgrastim AMG 30 mcg/mLa LI 5 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Filgrastim AMG 10d  and 40a  
mcg/mL

LI 1.6 mg/mLa Visually compatible. Little loss of filgrastim and 
tobramycin in 4 hr at 25°C

2060 C

Fluconazole RR 2 mg/mL LI 40 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Fludarabine phosphate BX 1 mg/mLa LI 5 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Foscarnet sodium AST 24 mg/mL LI 40 mg/mL Physically compatible for 24 hr at room temperature 
under fluorescent light

1335 C

Furosemide HO 10 mg/mL DI 1.6 mg/mLc Physically compatible for 24 hr at 21°C 876 C

Gemcitabine HCl LI 10 mg/mLb LI 5 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa AB 5 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Heparin sodium ES 50 units/mLc LI 3.2 mg/mLc Immediate gross haze 1316 I

Heparin sodium TR 50 units/mL LI 0.8 mg/mLa Visually incompatible within 4 hr at 25°C 1793 I

Hetastarch in lactated 
electrolyte

AB 6% GNS 5 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hetastarch in sodium 
chloride 0.9%

DCC 6% LI 0.8 mg/mLe Small crystals form immediately after mixing and 
persist for 4 hr

1313 I

Hydromorphone HCl WY 0.2 mg/mLa DI 0.8 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Indomethacin sodium 
trihydrate

MSD 0.5 and 1 mg/
mLa 

1 mg/mLa White turbidity forms immediately and becomes 
white flakes in 1 hr

1550 I

Insulin, regular LI 0.2 unit/mLb LI 1.6 and 2 mg/
mLa 

Physically compatible for 2 hr at 25°C 1395 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Isavuconazonium sulfate ASP 1.5 mg/mLc MYL 5 mg/mLc Physically compatible for 2 hr 3263 C

Labetalol HCl SC 1 mg/mLa LI 0.8 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Linezolid PHU 2 mg/mL AB 5 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Magnesium sulfate IX 16.7, 33.3, 66.7, 
100 mg/mLa 

DI 0.8 mg/mLa Physically compatible for at least 4 hr at 32°C 813 C

Melphalan HCl BW 0.1 mg/mLb LI 5 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl WY 10 mg/mLa DI 0.8 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Meperidine HCl WY 10 mg/mLb LI 1.6, 2, 2.4 mg/
mLa 

Physically compatible for 1 hr at 25°C 1338 C

Meropenem 50 mg/mL FRK 40 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Meropenem– 
vaborbactam

TMC 8 mg/mLb w FRK 5 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Midazolam HCl RC 1 mg/mLa LI 10 mg/mL Visually compatible for 24 hr at 23°C 1847 C

Milrinone lactate SS 0.2 mg/mLa LI 10 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Morphine sulfate WI 1 mg/mLa DI 0.8 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Morphine sulfate ES 1 mg/mLb LI 1.6, 2, 2.4 mg/
mLa 

Physically compatible for 1 hr at 25°C 1338 C

Nicardipine HCl DCC 0.1 mg/mLa LI 0.8 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Oritavancin diphosphate TAR 0.8, 1.2, and 2 
mg/mLa 

SIC 5 mg/mLa Visually compatible for 4 hr at 20 to 24°C 2928 C

Pemetrexed disodium LI 20 mg/mLb AB 5 mg/mLa White precipitate forms immediately 2564 I

Piperacillin sodium– 
tazobactam sodium

WYu Incompatible 2918 I

Piperacillin sodium– 
tazobactam sodium

t Incompatible 2919, 
2920, 
2921 

I

Propofol ZENu 10 mg/mL AB 5 mg/mLa Precipitate forms immediately 2066 I

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

AB 5 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb LI 5 mg/mLb Particles and filaments form in 4 hr 1436 I

Tacrolimus FUJ 1 mg/mLb BR 40 mg/mL Visually compatible for 24 hr at 25°C 1630 C

Tedizolid phosphate CUB 0.8 mg/mLb MYL 5 mg/mLb Measured turbidity increases immediately 3244 I

Telavancin HCl ASP 7.5 mg/mLa b HOS 5 mg/mLa b Physically compatible for 2 hr 2830 C

Teniposide BR 0.1 mg/mLa LI 5 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Theophylline TR 4 mg/mL LI 0.8 mg/mLa Visually compatible for 6 hr at 25°C 1793 C

Thiotepa IMMc 1 mg/mLa LI 5 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Tigecycline WY 1 mg/mLb 2.5 mg/mLb Physically compatible for 4 hr 2714 C

Tigecycline ACD, 
FRK, 
WY

c z Stated to be compatible 2915, 
3459, 
3460 

C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

TNA #73g 32.5 mLh LI 1.6 mg/mLa Visually compatible for 4 hr at 25°C 1008 C

TNA #97g LI 40 mg/mL Physically compatible and tobramycin content 
retained for 6 hr at 21°C

1324 C

TNA #98g LI 40 mg/mL Physically compatible and tobramycin content 
retained for 6 hr at 21°C

1324 C

TNA #99g LI 40 mg/mL Physically compatible and tobramycin content 
retained for 6 hr at 21°C

1324 C

TNA #100g LI 40 mg/mL Physically compatible and tobramycin content 
retained for 6 hr at 21°C

1324 C

TNA #101g LI 40 mg/mL Physically compatible and tobramycin content 
retained for 6 hr at 21°C

1324 C

TNA #102g LI 40 mg/mL Physically compatible and tobramycin content 
retained for 6 hr at 21°C

1324 C

TNA #103g LI 40 mg/mL Physically compatible and tobramycin content 
retained for 6 hr at 21°C

1324 C

TNA #104g LI 40 mg/mL Physically compatible and tobramycin content 
retained for 6 hr at 21°C

1324 C

TNA #218g AB 5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #219g AB 5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #220g AB 5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #221g AB 5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #222g AB 5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #223g AB 5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #224g AB 5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #225g AB 5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TNA #226g AB 5 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TPN #54g 20 mg/mL Physically compatible and tobramycin activity 
retained over 6 hr at 22°C

1045 C

TPN #61g i DI 12.5 mg/1.25 
mLj 

Physically compatible 1012 C

TPN #61g k DI 75 mg/1.9 mLj Physically compatible 1012 C

TPN #91g l LI 5 mgm Physically compatible 1170 C

TPN #212g AB 5 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

TPN #213g AB 5 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

TPN #214g AB 5 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

TPN #215g AB 5 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vinorelbine tartrate BW 1 mg/mLb LI 5 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Zidovudine BW 4 mg/mLa LI 2 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Tested in dextrose 5% with albumin human 2 mg/mL.

e Tested as the premixed infusion solution.

f Lyophilized formulation tested.

g Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

h A 32.5-mL sample of parenteral nutrition solution mixed with 50 mL of antibiotic solution.

i Run at 21 mL/hr.

j Given over 30 minutes by syringe pump.

k Run at 94 mL/hr.

l Run at 10 mL/hr.

m Given over one hour by syringe pump.

n Tested in a 1:1 mixture of dextrose 5% and TPN #274 (see Appendix).

o Tested in Ringer’s injection, lactated.

p Injected via Y-site into an administration set running azithromycin.

q Tested in sterile water for injection.

r Tested in either dextrose 5% or in sodium chloride 0.9%, but the report did not specify which solution.

s Tested in a 1:1 mixture of (1) dextrose 5% and dextrose 5% in sodium chloride 0.45% with and without potassium chloride 20 mEq/L and also in (2) dextrose 10% in sodium 
chloride 0.45% with and without potassium chloride 20 mEq/L.

t Test performed using the formulation WITHOUT edetate disodium.

u Test performed using the formulation WITH edetate disodium.

v Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

w Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

x Ceftazidime component. Ceftazidime in a 4:1 fixed-ratio concentration with avibactam.

y Tested in both dextrose 5% and Ringer’s injection, lactated.

z Salt not specified.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Additional Compatibility Information
Peritoneal Dialysis Solutions
Tobramycin base (Lilly) 3 and 10 mg/L in peritoneal dialysis 
concentrate with dextrose 50% (McGaw) retained about 50 
to 60% of initial activity in 7 hours and about 15 to 30% in 24 
hours at room temperature.1044 

The stability of tobramycin sulfate (Lilly) 10 mg/L in peri-
toneal dialysis solutions (Dianeal 137 and PD-2) with heparin 
sodium 500 units/L was evaluated. Approximately 102 ± 20% 
activity remained after 24 hours at 25°C.1228 

In another study, the stability of tobramycin sulfate (Lilly) 
was evaluated in peritoneal dialysis concentrates containing 
dextrose 30 and 50% (Dianeal) as well as in a diluted solution 
containing dextrose 2.5%. The tobramycin sulfate concentrations 
were 100 and 160 mg/L in the peritoneal dialysate concentrates  

and 5 and 8 mg/L in the diluted solution. Tobramycin sulfate 
was found to be stable in the diluted peritoneal dialysis solu-
tion for at least 24 hours at 23°C. However, greater decomposi-
tion occurred in the concentrates, with a 10% loss in as little as 
9 to 15 hours.1229 

The retention of antimicrobial activity of tobramycin sulfate 
(Lilly) 120 mg/L alone and with vancomycin hydrochloride (Lilly) 
1 g/L was evaluated in Dianeal PD-2 (Travenol) with dextrose 
1.5%. Little or no loss of either antibiotic occurred in 8 hours 
at 37°C. Tobramycin sulfate alone retained activity for at least 
48 hours at 4 and 25°C. With vancomycin hydrochloride, the 
activity of both antibiotics was retained for up to 48 hours; 
however, the authors recommended refrigeration at 4°C for 
storage longer than 24 hours.1414 

Ceftazidime (Fortaz) 125 mg/L and tobramycin sulfate (Lilly) 8 
mg/L in Dianeal PD-2 with dextrose 2.5% (Baxter) were visually 
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compatible and chemically stable. After 16 hours of storage at 25°C 
under fluorescent light, the loss of both drugs was less than 3%. 
Additional storage for 8 hours at 37°C, to simulate the maximum 
peritoneal dwell time, showed tobramycin sulfate concentrations of 
96% and ceftazidime concentrations of 92 to 96%.1652 

Tobramycin sulfate (Lilly) 25 mcg/mL combined separately 
with the cephalosporins cefazolin sodium (Lilly) and cefoxitin 
(MSD) at a concentration of 125 mcg/mL in peritoneal dialysis 
solution (Dianeal 1.5%) exhibited enhanced rates of lethality to 
Staphylococcus aureus, Escherichia coli, and Pseudomonas aeru-
ginosa compared to any of the drugs alone.1623 

β-Lactam Antibiotics
In common with other aminoglycoside antibiotics, tobramycin 
sulfate activity may be impaired by the β-lactam antibiotics. The 

inactivation is dependent on concentration, temperature, and 
time of exposure.68 497 498 574 575 654 740 814 816 817 832 824 973 1005 1052 1420 

The clinical significance of these interactions appears to be 
primarily confined to patients with renal failure.218 334 361 364 616 
737 816 847 952  Literature reports of greatly reduced aminoglyco-
side levels in such patients have appeared frequently.363 365 366 367 
614 666 962  In addition, the interaction may be clinically important 
if assays for aminoglycoside levels in serum are sufficiently 
delayed.576 618 735 824 832 847 1052 

Most authors believe that in vitro mixing of penicillins with 
aminoglycoside antibiotics should be avoided but that clinical 
use of the drugs in combination can be of great value. It is gener-
ally recommended that the drugs be given separately in such 
combined therapy.157 218 222 224 361 364 368 369 370 

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Topotecan Hydrochloride
AHFS 10:00

Products
Topotecan hydrochloride is available in vials containing 4 mg of 
topotecan base (present as the hydrochloride) as a lyophilized 
powder. Reconstitute with 4 mL of sterile water for injection to 
yield a 1-mg/mL topotecan solution. In addition to topotecan 
hydrochloride, each mL of the reconstituted solution contains 
mannitol 12 mg and tartaric acid 5 mg. Hydrochloric acid and 
sodium hydroxide may have been used during manufacture to 
adjust the pH. The reconstituted solution must be diluted for 
use.1(10/07) 

pH
From 2.5 to 3.5.1(10/07) 

Trade Name(s)
Hycamtin

Administration
Topotecan hydrochloride is administered by intravenous infu-
sion over 30 minutes after dilution in 50 to 250 mL of either 
sodium chloride 0.9% or dextrose 5%. Extravasation should be 
avoided; local reactions including erythema and bruising may 
result.1(10/07) 4 

As for other toxic drugs, topotecan hydrochloride should be 
prepared and administered using protective measures to avoid 
inadvertent contact with the drug. The use of gloves, protec-
tive clothing, and vertical laminar flow hoods or biological 
safety cabinets is recommended. If skin contact with the drug 
does occur, wash the area thoroughly with soap and water. 
For mucous membrane contact, flush thoroughly with water. 
Disposal should also be performed safely to avoid inadvertent 
exposure.1(10/07) 4 

Stability
Topotecan hydrochloride in intact vials should be stored in the 
original cartons at controlled room temperature and protected 
from light. The lyophilized drug is a light yellow to greenish 
powder. The reconstituted solution is yellow to yellow-green 
in color.1(10/07)  The reconstituted solution should be inspected 
for particulate matter in the vial and again in the transferring 
syringe prior to preparing admixtures. As for all parenteral prod-
ucts, the admixtures should also be inspected for particulate 
matter and discoloration prior to administration.4 

Reconstituted topotecan hydrochloride is stated to be stable for 
24 hours at 20 to 25°C exposed to ambient light.4  However, the 
manufacturer recommends use immediately after reconstitution 
because the product contains no antibacterial preservative.1(10/07) 

Other information indicates the reconstituted drug may 
be stable for longer periods. Vials of reconstituted topotecan 
hydrochloride at a concentration of 1 mg/mL were stored at 5, 
25, and 30°C both upright and inverted for 28 days. The solu-
tions remained visually clear with no change in color, and little or 
no loss of topotecan hydrochloride occurred at any condition.2211 

Topotecan hydrochloride 1 mg/mL reconstituted with sterile 
water for injection was physically and chemically stable for 
28 days at 4 and 25°C protected from light. No loss of topo-
tecan was found, and no visible precipitation or color change 
occurred.2243 

Whether any antimicrobial effect of topotecan hydrochlo-
ride exists is uncertain but could be concentration dependent. 
Two studies that have been performed seem to have different 
results, perhaps due to the very different topotecan hydrochlo-
ride concentrations being tested.

Topotecan hydrochloride 0.01 mg/mL diluted in sodium 
chloride 0.9% and stored at 22°C did not exhibit an antimicro-
bial effect on the growth of 4 organisms (Enterococcus faecium, 
Staphylococcus aureus, Pseudomonas aeruginosa, and Candida 
albicans) inoculated into the solution. The author recommended 
that diluted solutions of topotecan hydrochloride be stored 
under refrigeration whenever possible and that the potential for 
microbiological growth be considered when assigning expiration 
periods.2160 

Topotecan hydrochloride 1 mg/mL reconstituted with sterile 
water did not support the growth of 5 organisms inoculated into 
the solution. The USP Preservative Effectiveness Test found that 
Pseudomonas aeruginosa, Staphylococcus aureus, and Esche-
richia coli were not viable after 16 hours, 24 hours, and 28 days, 
respectively. Candida albicans and Aspergillus niger did not lose 
viability but did not exhibit growth during the test.2211 

pH Effects
Topotecan hydrochloride has a pH near 3 maintained with 
tartaric acid to ensure adequate solubility of greater than 2.5 mg/
mL. The solubility decreases as the pH increases, becoming virtu-
ally insoluble at pH 4.5.1747  Hydrolysis of the topotecan hydro-
chloride lactone ring is known to occur at pH values above 4.2140 

DOI: 10.37573/9781585286850.382
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Compatibility Information
Solution Compatibility

Topotecan HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BAa, MGb, MGc SKB 50 mg Visually compatible. No loss in 24 hr at 24°C in light and 7 days 
at 5°C in dark

2140 C

Dextrose 5% BAa SKB 25 mg Visually compatible. No loss in 24 hr at 24°C in light and 7 days 
at 5°C in dark

2140 C

Dextrose 5% BAa SKB 10, 25, 50 mg Visually compatible. Little loss in 28 days at 4 and 25°C in dark 2243 C

Dextrose 5% BAd SKB 10, 25, 50 mg Visually compatible. Little loss in 28 days at 4 and 25°C in dark 
followed by 5 days at 37°C

2243 C

Sodium chloride 0.9% BAa, MGb, MGc SKB 50 mg Visually compatible. No loss in 24 hr at 24°C in light and 7 days 
at 5°C in dark

2140 C

Sodium chloride 0.9% BAa SKB 25 mg Visually compatible. No loss in 24 hr at 24°C in light and 7 days 
at 5°C in dark

2140 C

Sodium chloride 0.9% BAa SKB 10, 25, 50 mg Visually compatible. Little loss in 28 days at 4 and 25°C in dark 2243 C

Sodium chloride 0.9% BAd SKB 10, 25, 50 mg Visually compatible. Little loss in 28 days at 4 and 25°C in dark 
followed by 5 days at 37°C

2243 C

Sodium chloride 0.9% BAa SKB 10 mg Visually compatible. 10% loss due to photodegradation in 17 
days at room temperature in mixed daylight and fluorescent 
light

2243 C

a Tested in PVC containers.

b Tested in polyolefin containers.

c Tested in glass containers.

d Tested in elastomeric infusion devices (Infusors LV 2, Baxter)

Y-Site Injection Compatibility (1:1 Mixture)

Topotecan HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Carboplatin BR 0.9 mg/mLa b SKB 56 mcg/mLa b Visually compatible. Little loss of either drug in 4 hr at 22°C 2245 C

Cisplatin BR 0.168 mg/mLb SKB 56 mcg/mLb Visually compatible. Little loss of either drug in 4 hr at 22°C 2245 C

Cyclophosphamide MJ 20 mg/mL SKB 56 mcg/mLa b Visually compatible. Little loss of either drug in 4 hr at 22°C 2245 C

Dexamethasone 
sodium phosphate

RU 4 mg/mL SKB 56 mcg/mLb Haze and color change to intense yellow occur immediately 2245 I

Doxorubicin HCl PH 2 mg/mL SKB 56 mcg/mLa b Visually compatible. Little loss of either drug in 4 hr at 22°C 2245 C

Etoposide BR 0.4 mg/mLa b SKB 56 mcg/mLa b Visually compatible. Little loss of either drug in 4 hr at 22°C 2245 C

Fluorouracil RC 50 mg/mL SKB 56 mcg/mLb Immediate haze and yellow color 2245 I

Gemcitabine HCl LI 10 mg/mLb SKB 0.1 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 20 mcg/mLa b SKB 56 mcg/mLa b Visually compatible. Little loss of either drug in 4 hr at 22°C 2245 C

Ifosfamide MJ 14.28 mg/mLa b SKB 56 mcg/mLa b Visually compatible. Little loss of either drug in 4 hr at 22°C 2245 C

Methylprednisolone 
sodium succinate

UP 2.4 mg/mLa b SKB 56 mcg/mLa b Yellow color forms. Little loss of either drug in 4 hr at 22°C 2245 C

Metoclopramide HCl RB 1.72 mg/mLa b SKB 56 mcg/mLa b Visually compatible. Little loss of either drug in 4 hr at 22°C 2245 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Mitomycin BR 84 mcg/mLa b SKB 56 mcg/mLa b Pale purple color forms immediately becoming a dark pinkish- 
lavender in 4 hr. 15 to 20% mitomycin loss in 4 hr at 22°C

2245 I

Ondansetron HCl CER 0.48 mg/mLa b SKB 56 mcg/mLa b Visually compatible. Little loss of either drug in 4 hr at 22°C 2245 C

Oxaliplatin SS 0.5 mg/mLa SKB 0.1 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Paclitaxel MJ 0.54 mg/mLa b SKB 56 mcg/mLa b Visually compatible. Little loss of either drug in 4 hr at 22°C 2245 C

Palonosetron HCl MGI 50 mcg/mL GSK 0.1 mg/mLa Physically compatible. Little loss of either drug in 4 hr 2609 C

Pemetrexed  
disodium

LI 20 mg/mLb GSK 0.1 mg/mLa Color darkening occurs immediately 2564 I

Prochlorperazine 
edisylate

SKB 0.192 mg/mLa b SKB 56 mcg/mLa b Visually compatible. Little loss of either drug in 4 hr at 22°C 2245 C

Vincristine sulfate LI 1 mg/mL SKB 56 mcg/mLa b Visually compatible. Little loss of either drug in 4 hr at 22°C 2245 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

Selected Revisions December 12, 2018. © Copyright, October 
2000. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Torsemide
AHFS 40:28.08

Products
Torsemide is available in 2- and 5-mL single-use vials.3010  Each 
mL of solution contains torsemide 10 mg along with polyeth-
ylene glycol 400, tromethamine, water for injection, and sodium 
hydroxide if needed to adjust the pH during manufacture.3010 

pH
Above 8.3.3010 

Administration
Torsemide is administered intravenously either slowly as 
a bolus over 2 minutes or as a continuous infusion.3010  If a 

common intravenous line is being used to administer other 
drugs in addition to torsemide, the line should be flushed with 
sodium chloride 0.9% prior to and following administration of 
torsemide.3010 

Stability
Intact vials of torsemide should be stored at controlled room 
temperature and protected from freezing.3010 

Torsemide injection solution should be visually inspected for 
discoloration and particulate matter prior to infusion; if either is 
present, the solution should not be used.3010 

DOI: 10.37573/9781585286850.383

Compatibility Information
Solution Compatibility

Torsemide

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% 0.1 to 0.8 g Stable for 24 hr at room temperature 3010 C

Dextrose 5% ABa BM 200 mg 6% loss in 72 hr at 24°C 2108 C

Dextrose 5% ABa BM 5 g 3% loss in 72 hr at 24°C 2108 C

Sodium chloride 0.45% 0.1 to 0.4 g Stable for 24 hr at room temperature 3010 C

Sodium chloride 0.9% 0.1 to 0.8 g Stable for 24 hr at room temperature 3010 C

a Tested in PVC containers.

Y-Site Injection Compatibility (1:1 Mixture)

Torsemide

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Milrinone lactate SW 0.4 mg/mLa BM 10 mg/mL Visually compatible. Little loss of either drug in 4 hr at 23°C 2214 C

Nesiritide SCI 50 mcg/mLa b 10 mg/mL Physically compatible for 4 hr 2625 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

Selected Revisions January 26, 2016. © Copyright, October 
2000. American Society of Health-System Pharmacists, Inc.
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Trabectedin
AHFS 10:00

Products
Trabectedin is available as a lyophilized powder in single-use 
vials containing 1 mg of the drug.3177 Each vial also contains 
potassium dihydrogen phosphate 27.2 mg, sucrose 400 mg, and 
phosphoric acid and potassium hydroxide to adjust the pH.3177 
Each vial should be reconstituted with 20 mL of sterile water 
for injection to yield a solution containing trabectedin 0.05 mg/
mL.3177 Vials should be shaken until the powder has completely 
dissolved.3177 The reconstituted solution should be visually 
inspected for particulate matter and discoloration prior to dilu-
tion; if particulate matter is present or discoloration occurs, the 
solution should not be used.3177 The appropriate dose of the 
reconstituted solution should be withdrawn from the vial imme-
diately after reconstitution and diluted in 500 mL of sodium 
chloride 0.9% or dextrose 5%.3177 

pH
The reconstituted solution of trabectedin has a pH from 3.6 to 
4.2.3177 

Trade Name(s)
Yondelis

Administration
Trabectedin is administered as an intravenous infusion over 24 
hours through a central venous line following dilution of the 
reconstituted solution in 500 mL of sodium chloride 0.9% or 
dextrose 5%.3177 Trabectedin should be administered using an 
infusion set with a 0.2-μm polyethersulfone inline filter.3177 

As with other toxic drugs, applicable special handling and 
disposal procedures for trabectedin should be followed.3177 

Extravasation of trabectedin resulting in tissue necrosis and 
requiring debridement may occur; trabectedin should be admin-
istered through a central venous line.3177 

Stability
Trabectedin is a white to off-white powder or cake that forms 
a clear, colorless to pale brownish-yellow solution when recon-
stituted with sterile water for injection.3177 Intact vials should be 
stored under refrigeration at 2 to 8°C.3177 

The reconstituted solution should be diluted immediately 
following reconstitution.3177 Both the reconstituted solution and 
the drug diluted for infusion were found to be physically compat-
ible and chemically stable for up to 30 hours when stored at 
room temperature in ambient light or under refrigeration.3178 
The total time from reconstitution and dilution through comple-
tion of administration should not exceed 30 hours; any unused 
portion of the reconstituted solution or the drug diluted for  
infusion should be discarded after that time.3177 

Sorption
Trabectedin diluted for infusion is noted to be compatible with 
Type I colorless glass vials; polyvinylchloride (PVC) and polyeth-
ylene bags and tubing; polyethylene and polypropylene mixture 
bags; polyethersulfone inline filters; titanium, platinum, or 
plastic ports; silicone and polyurethane catheters; and pumps 
having contact surfaces made of PVC, polyethylene, or a combi-
nation of polyethylene and polypropylene.3177 

Filtration
The diluted solution for infusion should be administered through 
an infusion set with a 0.2-μm polyethersulfone inline filter.3177 

DOI: 10.37573/9781585286850.384

Compatibility Information
Solution Compatibility

Trabectedin

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% a JN Complete administration within 30 hr after reconstitution if stored 
at room temperature in ambient light or under refrigeration

3177, 3178 C

Sodium chloride 0.9% a JN Complete administration within 30 hr after reconstitution if stored 
at room temperature in ambient light or under refrigeration

3177, 3178 C

a Tested in PVC, glass, and polyethylene containers.

© Copyright, March 2017. American Society of Health-System 
Pharmacists, Inc.
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Tramadol Hydrochloride
AHFS 28:08.08

Products
Tramadol hydrochloride is available as a 50-mg/mL aqueous 
solution in 1- and 2-mL (50- and 100-mg) ampuls. Sodium 
acetate and water for injection are also present in the formula-
tion.38 115 

Trade Name(s)
Contramal, Topalgic, Tramal, Zamadol, Zydol

Administration
Tramadol hydrochloride is administered intramuscularly, by 
direct intravenous injection slowly over 2 to 3 minutes, or by 
intravenous infusion after dilution.38 115 

Stability
Tramadol hydrochloride is a clear, colorless solution. The intact 
ampuls should be stored below 30°C.38 115 

Exposure to or protection from light did not affect the 
stability of tramadol hydrochloride 0.5- and 4-mg/mL infusion 
solutions in dextrose 5% or sodium chloride 0.9%.434 

Freezing Solutions
Tramadol hydrochloride (Searle) 1 mg/mL in dextrose 5% in 
polyvinyl chloride (PVC) bags was stored frozen at −20°C for 120 
days, microwave thawed, and stored refrigerated at 4°C for 60 
days. No visual changes and 5% loss of tramadol hydrochloride  
was found.2450 2526 

DOI: 10.37573/9781585286850.385

Compatibility Information
Solution Compatibility

Tramadol HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% MUN Physically compatible and chemically stable for 5 days 38 C

Dextrose 5% a MUN 0.5 and 4 g Visually compatible. No loss in 14 days at 4°C and 7 days at room 
temperature or 40°C

434 C

Dextrose 5% BAa GRU 0.4 g Visually compatible with no loss in 24 hr at room temperature 
and 4°C

2652 C

Ringer’s injection, lactated MUN Physically compatible and chemically stable for 5 days 38 C

Ringer’s injection, lactated GRU 0.4 g Visually compatible with no loss in 24 hr at room temperature 
and 4°C

2652 C

Sodium chloride 0.9% MUN Physically compatible and chemically stable for 5 days 38 C

Sodium chloride 0.9% a MUN 0.5 and 4 g Visually compatible with little or no loss in 14 days at 4°C and 7 
days at room temperature. 3 to 5% loss in 7 days at 40°C

434 C

Sodium chloride 0.9% BAa GRU 0.4 g Visually compatible with no loss in 24 hr at room temperature 
and 4°C

2652 C

a Tested in PVC containers.

Additive Compatibility

Tramadol HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Acyclovir sodium WEL 5 g GRU 400 mg NS Precipitation and 20% tramadol loss in 1 hr 2652 I

Ampicillin sodium–
sulbactam sodium

PF 20b  g GRU 400 mg NS Visually compatible with up to 9% tramadol 
loss in 24 hr at room temperature

2652 C

Clindamycin phosphate AB 6 g GRU 400 mg NS Tramadol losses of 20% in 4 hr at room 
temperature with precipitate

2652 I
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Dexamethasone sodium 
phosphate

ME 440 mg AND 11.18 g NSa Visually compatible for 7 days at 25°C 
protected from light

2701 C

Dexamethasone sodium 
phosphate

ME 1.33 g AND 33.3 g NSa Visually compatible for 7 days at 25°C 
protected from light

2701 C

Haloperidol lactate EST 210 mg AND 11.18 g NSa Visually compatible for 7 days at 25°C 
protected from light

2701 C

Haloperidol lactate EST 620 mg AND 33.3 g NSa Visually compatible for 7 days at 25°C 
protected from light

2701 C

Ketamine HCl QI 500 mg GRU 5 g NSc Physically compatible with little loss of either 
drug in 14 days at 4 and 25°C in the dark

3583 C

Ketamine HCl QI 1 g GRU 5 g NSc Physically compatible with little loss of either 
drug in 14 days at 4 and 25°C in the dark

3583 C

Ketamine HCl QI 2 g GRU 5 g NSc Physically compatible with little loss of either 
drug in 14 days at 4 and 25°C in the dark

3583 C

Mannitol 20% GRU 0.4 g Visually compatible with no tramadol loss in 
24 hr at room temperature and 4°C

2652 C

Metoclopramide HCl SYO 1.11 g AND 1.118 g NSa Visually compatible for 7 days at 25°C 
protected from light

2701 C

Metoclopramide HCl SYO 3.33 g AND 3.33 g NSa Visually compatible for 7 days at 25°C 
protected from light

2701 C

Midazolam HCl RC 500 mg AND 11.18 g NSa Visually compatible for 7 days at 25°C 
protected from light

2701 C

Midazolam HCl RC 1.5 g AND 33.3 g NSa Visually compatible for 7 days at 25°C 
protected from light

2701 C

Ondansetron HCl GL 1.6 mg GRU 400 mg NS Visually compatible with about 7% tramadol 
loss in 24 hr at room temperature

2652 C

Ranitidine HCl AB 0.5 g GRU 400 mg NS Visually compatible with little or no 
tramadol loss in 24 hr at room temperature

2652 C

Scopolamine butylbro-
mide

BI 1.68 g AND 11.18 g NSa Visually compatible for 7 days at 25°C 
protected from light

2701 C

Scopolamine butylbro-
mide

BI 5 g AND 5 g NSa Visually compatible for 7 days at 25°C 
protected from light

2701 C

a Tested in elastomeric pump reservoirs (Baxter).

b Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

c Tested in polyolefin containers.

Drugs in Syringe Compatibility

Tramadol HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Dexamethasone sodium 
phosphate

ME 3.33, 1.67, 1.33, 0.33 
mg/mLa 

GRU 33.33, 16.66, 8.33 
mg/mLa 

Physically compatible and both drugs 
chemically stable for 5 days at 25°C 
protected from light

2747 C

Haloperidol lactate EST 0.208 mg/mLa GRU 8.33, 16.67, 33.33 
mg/mLa 

Physically compatible with no loss of 
either drug in 15 days at 4 and 25°C 
protected from light

2672 C

Heparin sodium 2500 units/1 mL GRU 100 mg/2 mL Visually compatible for at least 5 min 1053 C

Additive Compatibility (Cont.)
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Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Scopolamine butylbro-
mide

BI 3.33, 4.99, 6.67 mg/mLa GRU 8.33, 16.67, 33.33 
mg/mLa 

Physically compatible with no loss of 
tramadol HCl and about 5 to 6% loss of 
scopolamine butylbromide in 15 days at 4 
and 25°C protected from light

2632 C

a Tested in sodium chloride 0.9%.

Y-Site Injection Compatibility (1:1 Mixture)

Tramadol HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Rifampin AVE 6 mg/mL GRU 8.33 mg/mL Immediate red-orange turbid precipitate 2727 I

Selected Revisions July 1, 2020. © Copyright, October 2000. 
American Society of Health-System Pharmacists, Inc.

Drugs in Syringe Compatibility (Cont.)
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Tranexamic Acid
AHFS 20:28.16

Products
Tranexamic acid is available in 10-mL ampuls and vials.2886 2888 
Each mL contains 100 mg tranexamic acid in water for injec-
tion.2886 2888 

pH
From 6.5 to 8.2886 2888 

Trade Name(s)
Cyklokapron

Administration
The manufacturer recommends that tranexamic acid be admin-
istered by slow intravenous injection at a rate that does not 
exceed 100 mg/min.2886 2888 

The drug also has been administered as a loading dose infused 
over 10 minutes, followed by an infusion administered over  
8 hours.2889 2890 2891 

Stability
Intact vials and ampuls should be stored at controlled room 
temperature2886 2888 and protected from light and freezing.2887 

The solution does not contain any preservative and is for 
single use.2887 2888 Any unused product should be discarded.2887 

The manufacturer recommends that solutions for infusion be 
prepared on the same day that they are to be used.2886 2888 

In one study, antifibrinolytic activity of tranexamic acid was 
retained after ampuls were stored at temperatures ranging from 
−20 to 50°C for up to 12 weeks; however, all ampuls stored at 
−20°C were visibly cracked within 1 week.2988 

DOI: 10.37573/9781585286850.386

Compatibility Information
Solution Compatibility

Tranexamic acid

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% a b c PF 10 and 20 g Stable up to 24 hr at 5°C in dark, room temperature in light, 
and 30°C and 75% relative humidity in dark

2887 C

Sodium chloride 0.9% b c PF 10 and 20 g Stable 7 days at 5°C in dark, room temperature in light, and 
30°C and 75% relative humidity in dark

2887 C

Sodium chloride 0.9% a PF 10 and 20 g Stable 24 hr at room temperature in light and 30°C and 75% 
relative humidity in dark

2887 C

Sodium chloride 0.9% a PF 10 and 20 g Stable up to 7 days at 5°C in dark 2887 C

Sodium chloride 0.9% BRNd MYL 15.4 g Physically compatible with less than 10% loss in 90 days at 20 
to 25°C and 2 to 8°C protected from light

2987 C

Sodium chloride 0.9% BAa MYL 20 g Physically compatible with less than 10% loss in 180 days at 20 
to 25°C protected from light

2987 C

Ringer’s injection b PF 10 and 20 g Stable up to 7 days at 5°C in dark, room temperature in light, 
and 30°C and 75% relative humidity in dark

2887 C

a Tested in glass containers.

b Tested in PVC containers.

c Tested in polyethylene and polypropylene containers.

d Tested in polyethylene-polypropylene copolymer PAB bags.
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Additive Compatibility

Tranexamic acid

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Dextran 40 PF Manufacturer-recommended solution 2887 C

Hetastarch in lactated 
electrolyte

HOS 5.88% 2 g No evidence of physical incompatibility over 4 hr 3454 C

Penicillin G potassium PF Manufacturer states incompatible 2887 I

Penicillin G sodium PF Manufacturer states incompatible 2887 I

Drugs in Syringe Compatibility

Tranexamic acid

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Doxapram HCl RB 400 mg/20 mL 250 mg/5 mL 5% doxapram loss in 9 hr and 12% in 24 hr 1177 I

Y-Site Injection Compatibility (1:1 Mixture)

Tranexamic acid

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Blinatumomab AMG 0.125 mcg/mLb SAA 100 mg/mL Haze or flakes transiently appear 3405, 3417 ?

Blinatumomab AMG 0.375 mcg/mLb SAA 100 mg/mL Persistent particulate formation when blinatum-
omab is added to tranexamic acid; not observed 
when order of mixing was reversed

3405, 3417 ?

Clevidipine butyrate CHS 0.5 mg/mL 20 mg/mLa Physically compatible for 24 hr at 23°C 3334 C

Defibrotide sodium JAZ 8 mg/mLb SAA 100 mg/mL Visually compatible for 4 hr at room temperature 3149 C

Heparin sodium PF Manufacturer states compatible 2887 C

Hetastarch in lactated 
electrolyte

HOS 6% 100 mg/mL No evidence of physical incompatibility over 4 hr 3454 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

Selected Revisions September 30, 2019. © Copyright, August 
2015. American Society of Health-System Pharmacists, Inc.



1524 TrasTuzumab asHP INJECTabLE DruG INFOrmaTION

Trastuzumab
AHFS 10:00

Products
Trastuzumab is available as a lyophilized powder in multiple- use 
vials containing 440 mg of the drug with α,α-trehalose dihydrate 
400 mg, l-histidine hydrochloride 9.9 mg, l-histidine 6.4 mg, and 
polysorbate 20 1.8 mg; the vial is sealed under a vacuum.3086 Each 
vial of trastuzumab is packaged with a 20-mL vial of bacterio-
static water for injection diluent containing benzyl alcohol 1.1% as 
a preservative.3086 

CAUTION: Care should be taken to ensure that the correct 
drug product is prepared and that no confusion with other 
products (e.g., ado-trastuzumab emtansine) occurs.3086 Each 
vial of trastuzumab should be reconstituted with 20 mL of the 
provided bacteriostatic water for injection to yield a multiple- 
use solution containing trastuzumab 21 mg/mL.3086 The drug 
also may be reconstituted with 20 mL of sterile water for 
injection (without preservative) to yield a single-use solution 
containing trastuzumab 21 mg/mL.3086 The diluent should be 
slowly injected into the vial, directing the stream of diluent into 
the lyophilized cake.3086 The vial should be swirled gently to aid 
reconstitution; shaking should be avoided.3086 The vial should 
be allowed to stand undisturbed for approximately 5 minutes 
as slight foaming of the product may occur upon reconstitu-
tion.3086 The reconstituted solution should be visually inspected 
for particulate matter and discoloration; the solution should be 
free of visible particulates.3086 

The appropriate dose of the reconstituted solution should be 
diluted in 250 mL of sodium chloride 0.9% in a polyvinyl chlo-
ride (PVC) or polyethylene bag;3086 dextrose 5% should not be 
used due to the potential risk of protein aggregation.3086 3088 The 
infusion bag should be gently inverted to mix the diluted solu-
tion.3086 

pH
The pH of the reconstituted solution is approximately 6.3086 

Trade Name(s)
Herceptin

Administration
CAUTION: Care should be taken to ensure that the correct 
drug product is administered and that no confusion with other 
products (e.g., ado-trastuzumab emtansine) occurs.3086 Tras-
tuzumab is administered only by intravenous infusion following 
reconstitution and further dilution in 250 mL of sodium chloride  

0.9%.3086 The drug should be infused over 30 to 90 minutes 
depending upon previous trastuzumab exposure and the indica-
tion for the drug in the specific patient.3086 Trastuzumab should 
not be administered by intravenous push or bolus injection.3086 

Stability
Intact vials of trastuzumab are stable at 2 to 8°C.3086 Trastu-
zumab is a white to pale yellow lyophilized powder that forms a 
clear to slightly opalescent and colorless to pale yellow solution 
upon reconstitution.3086 

When reconstituted with the provided bacteriostatic water 
for injection diluent, vials of the reconstituted multiple-use 
solution are stable for 28 days if stored at 2 to 8°C; any solution 
remaining after 28 days should be discarded.3086 Vials of trastu-
zumab reconstituted with unpreserved sterile water for injec-
tion should be used immediately; any unused portions should be 
discarded.3086 The manufacturer states that trastuzumab should 
not be mixed with other drugs.3086 

Diluted trastuzumab infusion solutions should be stored at 
2 to 8°C for no longer than 24 hours prior to use.3086 Although 
trastuzumab solutions diluted to concentrations of 0.4, 1, or 
4 mg/mL (diluent unspecified) were reported to be physically 
stable with no change in monomer concentration for up to 
28 days when stored at 2 to 8°C, biological activity was not 
reported in this study.3089 

Reconstituted solutions or solutions diluted for infusion 
should not be frozen.3086 

Temperature Effects
In a study evaluating the physical stability of trastuzumab, 
solutions containing trastuzumab (Roche) 0.4 or 4 mg/mL 
(diluent unspecified) showed no increase in particle size up to a 
temperature of 65°C.3089 At 75°C, the solutions became turbid, 
suggesting the formation of insoluble aggregates; following 
centrifugation, particle size analysis also revealed soluble aggre-
gates within the clear supernatant.3089 Additional spectrophoto-
metric evaluation showed a loss of ordered structure of the drug 
at temperatures of 75°C.3089 

Filtration
Use of an inline filter was not required for administration of tras-
tuzumab-containing solutions in clinical studies.3087 The manu-
facturer makes no recommendations regarding filtration of the 
drug.3086 

DOI: 10.37573/9781585286850.387
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Compatibility Information
Solution Compatibility

Trastuzumab

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Sodium chloride 0.9% a GEN Stable for 24 hr at 2 to 8°C 3086 C

Sodium chloride 0.9% b GEN Stable for 24 hr at 2 to 8°C 3086 C

Sodium chloride 0.9% BRNc GEN 1.5 g Stable for up to 24 hr at 30°C 3090 C

Sodium chloride 0.9% BRNc GEN 2.5 g Stable for up to 24 hr at 5 and 30°C 3090 C

Sodium chloride 0.9% BAa GEN 2.5 g Stable for up to 24 hr at 5 and 30°C 3090 C

a Tested in PVC containers.

b Tested in polyethylene containers.

c Tested in polyolefin containers.

Additive Compatibility

Trastuzumab

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Pertuzumab GEN 1.5 g GEN 1.5 g NSa Compatible and stable for up to 24 hr at 30°C 3090 C

Pertuzumab GEN 2.7 g GEN 2.3 g NSb Compatible and stable for up to 24 hr at 5 and 30°C 3090 C

a Tested in polyolefin containers.

b Tested in polyolefin and PVC containers.

© Copyright, July 2016. American Society of Health-System 
Pharmacists, Inc.
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Treprostinil Sodium
AHFS 48:48

Products
Treprostinil is available as 1-, 2.5-, 5-, and 10-mg/mL (as sodium) 
in 20-mL multiple-dose vials. Each mL also contains sodium chlo-
ride 5.3 mg (except the 10-mg/mL concentration which contains 
4 mg), metacresol 3 mg, and sodium citrate 6.3 mg in water for 
injection. Sodium hydroxide and/or hydrochloridic acid may 
have been added during manufacturing to adjust the pH.1(9/08) 

pH
From 6.0 to 7.2.1(9/08) 

Trade Name(s)
Remodulin

Administration
Treprostinil sodium is preferably administered by continuous 
subcutaneous infusion using a syringe pump designed for subcu-
taneous administration. The drug may also be administered via 
a central venous catheter only after dilution in sterile water for 
injection, sodium chloride 0.9%, or Flolan special diluent using 
an intravenous infusion pump. The subcutaneous or intravenous 
infusion pump must have a reservoir made of polypropylene, 
polyvinyl chloride, or glass.1(9/08) 

Stability
Intact vials should be stored at controlled room temperature. 
The drug is stable at room temperature and neutral pH. The 

manufacturer recommends using the vials for no more than 
14 days after initial stopper penetration. The undiluted drug is 
stable for up to 72 hours at 37°C during administration in syringe 
reservoirs. The manufacturer states that after dilution in sterile 
water for injection, sodium chloride 0.9%, or Flolan special 
diluent, the drug is stable for 48 hours at 37°C at concentra-
tions as low as 4 mcg/mL.1(9/08) 

Using proper technique to penetrate the vial stopper with a 
needle, limiting the number of punctures of a vial stopper to 
10, and using a Clave Connector Multidose Vial Adapter were 
shown to reduce the amount of particulate matter from the 
stopper that was found upon multiple-day use of treprostinil 
sodium 1- and 10-mg/mL vials and to be within the USP limit 
for such particulate matter over the 30-day test period. No 
loss of treprostinil sodium occurred during this period as well. 
Improper needle technique and numerous stopper penetrations 
were found to result in unacceptable particulate matter from 
the vial stopper.2611 

Syringes
The chemical and physical stability of undiluted treprostinil 
sodium (United Therapeutics) 1, 2.5, 5, and 10 mg/mL was eval-
uated packaged in 3-mL MiniMed plastic syringe pump reser-
voirs sealed with plastic tip caps. The samples were stored 
at 37, 23, 4, and −20°C for 60 days. The samples were clear 
and colorless, and treprostinil was stable at all four storage 
temperatures, exhibiting concentrations of 95% or more over 
60 days.2528 

DOI: 10.37573/9781585286850.388

Compatibility Information
Solution Compatibility

Treprostinil sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BAa UT 4 mcg/mL Treprostinil loss of 15 to 20% in 24 to 48 hr at 40°C. Up to 70% 
loss of metacresol preservative

2476 I

Dextrose 5% BAa UT 20 and 130 mcg/mL Treprostinil loss of 5% or less in 48 hr at 40°C. Up to 70% loss 
of metacresol preservative

2476 C

Sodium chloride 0.9% BAa UT 4 and 130 mcg/mL Little or no treprostinil loss in 48 hr at 40°C. Up to 70% loss of 
metacresol preservative

2476 C

a Tested in medication cassette reservoirs (SIMS-Deltec).

Selected Revisions October 1, 2012. © Copyright, October 2004. 
American Society of Health-System Pharmacists, Inc.
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Trimethobenzamide Hydrochloride
AHFS 56:22.08

Products
Trimethobenzamide hydrochloride 100 mg/mL is available in 
2-mL single-dose and 20-mL multiple-dose vials. Each mL of 
solution also contains sodium citrate, citric acid, and sodium 
hydroxide to adjust pH. Some products may contain edetate diso-
dium. The multiple-dose vials also contain phenol 0.45%.1(6/09) 

pH
The official pH range is 4.5 to 5.5.17 The manufacturer indicates 
the actual pH is approximately 5.1(6/09) 

Trade Name(s)
Tigan

Administration
Trimethobenzamide hydrochloride is administered by intramus-
cular injection deep into the upper outer quadrant of the gluteal 
region. Intravenous injection is not recommended.1(6/09) 4 

Stability
Trimethobenzamide hydrochloride should be stored at 
controlled room temperature and protected from freezing.1(6/09) 4 

DOI: 10.37573/9781585286850.389

Compatibility Information
Drugs in Syringe Compatibility

Trimethobenzamide HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Glycopyrrolate RB 0.2 mg/1 mL BE 100 mg/1 mL Physically compatible. pH in glycopyrrolate 
stability range for 48 hr at 25°C

331 C

Glycopyrrolate RB 0.2 mg/1 mL BE 200 mg/2 mL Physically compatible. pH in glycopyrrolate 
stability range for 48 hr at 25°C

331 C

Glycopyrrolate RB 0.4 mg/2 mL BE 100 mg/1 mL Physically compatible. pH in glycopyrrolate 
stability range for 48 hr at 25°C

331 C

Hydromorphone HCl KN 4 mg/2 mL BE 100 mg/1 mL Physically compatible for 30 min 517 C

Midazolam HCl RC 5 mg/1 mL BE 200 mg/2 mL Physically compatible for 4 hr at 25°C 1145 C

Nalbuphine HCl EN 10 mg/1 mL BE 100 mg/1 mL Physically compatible for 36 hr at 27°C 762 C

Nalbuphine HCl EN 5 mg/0.5 mL BE 100 mg/1 mL Physically compatible for 36 hr at 27°C 762 C

Nalbuphine HCl EN 2.5 mg/0.25 mL BE 100 mg/1 mL Physically compatible for 36 hr at 27°C 762 C

Nalbuphine HCl DU 10 mg/1 mL 200 mg/2 mL Physically compatible for 48 hr 128 C

Nalbuphine HCl DU 20 mg/1 mL 200 mg/2 mL Physically compatible for 48 hr 128 C

Y-Site Injection Compatibility (1:1 Mixture)

Trimethobenzamide HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Heparin sodium UP 1000 units/La RC 100 mg/mL Physically compatible for 4 hr at room temperature 534 C

Hydrocortisone 
sodium succinate

UP 10 mg/La RC 100 mg/mL Physically compatible for 4 hr at room temperature 534 C

Potassium chloride AB 40 mEq/La RC 100 mg/mL Physically compatible for 4 hr at room temperature 534 C

a Tested in dextrose 5% in Ringer’s injection, dextrose 5% in Ringer’s injection, lactated, dextrose 5%, Ringer’s injection, lactated, and sodium chloride 0.9%.

Selected Revisions October 1, 2012. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Trimethoprim–Sulfamethoxazole
AHFS 8:12.20

Co-trimoxazole

Products
Trimethoprim–sulfamethoxazole 16 + 80 mg/mL is available as 
a concentrate in 5-, 10-, and 30-mL vials. Each mL also contains 
propylene glycol, ethyl alcohol, diethanolamine, benzyl alcohol, 
sodium metabisulfite, and sodium hydroxide to adjust pH in 
water for injection.1(9/08) 

pH
From 9.5 to 10.5.1(9/08) 

Osmolality
The osmolalities of trimethoprim–sulfamethoxazole (Burroughs 
Wellcome) in concentrations of 0.8 + 4, 1.1 + 5.5, and 1.6 + 8 
mg/mL in dextrose 5% were determined to be 541, 669, and 798 
mOsm/kg, respectively. At 1.6 + 8 mg/mL in sodium chloride 
0.9%, the osmolality was determined to be 833 mOsm/kg.1375 

Trade Name(s)
Bactrim

Administration
Trimethoprim–sulfamethoxazole is administered by intra-
venous infusion only after dilution in dextrose 5%. The drug 
should not be injected intramuscularly. Infusion over 60 to 90 
minutes is recommended; rapid or direct intravenous injection 
must not be used. It is recommended that each 5 mL be diluted 
in 125 mL or, if fluid restriction is required, in 75 mL of dextrose 
5%. Infusion admixtures should be inspected for cloudiness or 
crystallization before and during administration.1(9/08) 4 

Stability
Trimethoprim–sulfamethoxazole in intact vials should be stored 
at controlled room temperature and not refrigerated. The 
multiple-dose vials should be used within 48 hours of initial 
entry.1(9/08) 

The solubility of trimethoprim in aqueous solutions is 
partially dependent on the pH of the solution. Trimethoprim is 
a weak base, and its solubility is lower in solutions with a more 
alkaline pH.553 

Precipitation occurs in the diluted infusion solution in varying 
time periods, depending on the final concentration. For dilu-
tions of 5 mL per 125 mL of dextrose 5% (trimethoprim 640 
mg/L, sulfamethoxazole 3.2 g/L), use within 6 hours is recom-
mended.1(9/08) However, precipitation within 4 hours has been 

observed at this concentration.553 For dilutions of 5 mL per 100 
mL of dextrose 5% (trimethoprim 800 mg/L, sulfamethoxazole 
4 g/L), use within 4 hours is recommended. For dilutions of 5 
mL per 75 mL of dextrose 5% (trimethoprim 1.067 g/L, sulfa-
methoxazole 5.33 g/L), use within 2 hours is recommended. All 
infusions should be inspected carefully and watched closely for 
turbidity and precipitation. Infusion admixtures in dextrose 5% 
should not be refrigerated.1(9/08) 4 

The nature of the precipitate that forms from 7 infusion 
solutions containing trimethoprim–sulfamethoxazole (Roche) 
was evaluated. In all cases, the sulfamethoxazole concentra-
tions were within 5% of expected values, but the trimetho-
prim concentrations dropped to about 30% of the initial values. 
Further evaluation of the solid phases showed them to be 
trimethoprim alone or with trimethoprim monohydrate.1895 

Syringes
Undiluted trimethoprim–sulfamethoxazole (Elkins-Sinn) 16 + 80 
mg/mL was stored in polypropylene syringes (Becton Dickinson) 
for 2.5 days at room temperature. The syringes were exposed to 
fluorescent light during the day but kept in the dark at night. No 
loss was observed.1582 

Sorption
Trimethoprim was shown not to exhibit sorption to polyvinyl 
chloride (PVC) bags and tubing, polyethylene tubing, Silastic 
tubing, and polypropylene syringes.536 606 

Plasticizer Leaching
Trimethoprim–sulfamethoxazole (Elkins-Sinn) 0.8 + 4 mg/mL in 
dextrose 5% did not leach diethylhexyl phthalate (DEHP) plas-
ticizer from 50-mL PVC bags in 24 hours at 24°C.1683 

Filtration
Filtration of dilutions of trimethoprim–sulfamethoxazole 
(Roche), ranging from 1:25 (v/v) to 1:10 (v/v) in several common 
intravenous infusion solutions, did not appear to result in loss of 
either drug because of sorption to the filter. Filtration of a visibly 
precipitated solution resulted in a substantial loss of trimetho-
prim.747 

Trimethoprim–sulfamethoxazole (Roche) 1.88 mg/mL in 
dextrose 5% and sodium chloride 0.9% was filtered through 
a 0.22-μm cellulose ester membrane filter (Ivex-HP, Millipore) 
over 6 hours. No significant drug loss due to binding to the filter 
was noted.1034 

DOI: 10.37573/9781585286850.390
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Compatibility Information
Solution Compatibility

Trimethoprim–sulfamethoxazole

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium 
chloride 0.45%

AB RC 640d mg Physically compatible. 6% trimethoprim loss and little sulfamethox-
azole loss in 24 hr at 25°C

747 C

Dextrose 5% in sodium 
chloride 0.45%

AB RC 800d mg Physically compatible. 4% trimethoprim loss and little sulfamethox-
azole loss in 24 hr at 25°C

747 C

Dextrose 5% AB RC 640d mg Physically compatible. Little trimethoprim and sulfamethoxazole loss 
in 24 hr at 25°C

747 C

Dextrose 5% AB RC 800d mg Physically compatible. Little trimethoprim and sulfamethoxazole loss 
in 24 hr at 25°C

747 C

Dextrose 5% TR RC 640d mg Admixture clear and colorless for 4 hr at 22°C. Turbidity and precipita-
tion appear after this time. 5% trimethoprim loss in 4 hr and 28% in 
24 hr. About 1% sulfamethoxazole loss in 24 hr

553 Ia 

Dextrose 5% TR RC 1.6d g Admixture clear and colorless for 2 hr at 22°C. Turbidity and precipita-
tion appear after this time. 5% trimethoprim loss in 2 hr and 64% in 
24 hr. About 3% sulfamethoxazole loss in 24 hr

553 Ia 

Dextrose 5% TR RC 3.2d g Rapid precipitation and 32% trimethoprim loss in 1 hr. 9% sulfame-
thoxazole loss in 24 hr

553 I

Dextrose 5% ABb BW, RC 640d mg Physically compatible. Little trimethoprim and sulfamethoxazole loss 
in 48 hr at 24°C

1201 C

Dextrose 5% ABb BW, RC 800d mg Physically compatible. Little or no trimethoprim and sulfamethoxazole 
loss in 24 hr at 24°C. Precipitate in 48 hr

1201 C

Dextrose 5% ABb BW, RC 1.07d g Physically compatible. Little or no trimethoprim and sulfamethoxazole 
loss in 4 hr at 24°C. Precipitate in 8 hr

1201 Ia 

Dextrose 5% ABb BW, RC 1.6d g Precipitate forms as early as 2 hr at 24°C. Up to 75% trimethoprim loss 
in 4 hr

1201 I

Dextrose 5% BAb ES 1.08d g 4 of 20 samples precipitated. No loss of trimethoprim in 24 hr at 23°C. 
Sulfamethoxazole not tested

2536 I

Dextrose 5% BAc ES 1.08d g Physically compatible. No loss of trimethoprim in 24 hr at 23°C. Sulfa-
methoxazole not tested

2536 C

Dextrose 5% BAb ES 1.6d g 4 of 20 samples precipitated. No loss of trimethoprim in 24 hr at 23°C. 
Sulfamethoxazole not tested

2536 I

Dextrose 5% BAc ES 1.6d g Physically compatible. No loss of trimethoprim in 24 hr at 23°C. Sulfa-
methoxazole not tested

2536 C

Dextrose 5% BAc HOS 640d mg Physically compatible with no loss of either drug in 4 hr at 20 to 22°C 3522 C

Dextrose 5% BAc HOS 800d mg Physically compatible with little to no loss of either drug in 4 hr at 20 
to 22°C

3522 C

Dextrose 5% BAc HOS 1.07d g Increase in particle formation observed by microscopic analysis after  
1 hr at 20 to 22°C

3522 ?

Dextrose 5% BAc HOS 1.6d g Microscopic analysis revealed the presence of particles immediately 
upon dilution; visual analysis demonstrated the formation of particles 
adherent to the walls of the infusion bag within 1.5 hr

3522 I

Ringer’s injection, 
lactated

AB RC 640d mg Physically compatible. 4% trimethoprim loss and little sulfamethox-
azole loss in 24 hr at 25°C

747 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Ringer’s injection, 
lactated

AB RC 800d mg Physically compatible. Little trimethoprim loss and 4% sulfamethox-
azole loss in 24 hr at 25°C

747 C

Sodium chloride 0.45% AB RC 640d mg Physically compatible. Little trimethoprim and sulfamethoxazole loss 
in 24 hr at 25°C

747 C

Sodium chloride 0.45% AB RC 800d mg Physically compatible. 4% trimethoprim loss and little sulfamethox-
azole loss in 24 hr at 25°C

747 C

Sodium chloride 0.9% AB RC 640d mg Physically compatible. 5% trimethoprim loss and 4% sulfamethoxazole 
loss in 24 hr at 25°C

747 C

Sodium chloride 0.9% AB RC 800d mg Physically compatible. Little trimethoprim and sulfamethoxazole loss 
in 24 hr at 25°C

747 C

Sodium chloride 0.9% TR RC 640d mg Admixture clear and colorless for 4 hr at 22°C. Turbidity and precipita-
tion appear after this time. 1% trimethoprim loss in 4 hr and 36% in 
24 hr. No sulfamethoxazole loss in 24 hr

553 Ia 

Sodium chloride 0.9% TR RC 1.6d g Admixture clear and colorless for 1 to 2 hr at 22°C. Turbidity appears 
after this time. 15% trimethoprim loss in 2 hr and 76% in 24 hr. 5% 
sulfamethoxazole loss in 24 hr

553 I

Sodium chloride 0.9% TR RC 3.2d g Rapid precipitation and 74% trimethoprim loss in 1 hr. 6% sulfame-
thoxazole loss in 24 hr

553 I

Sodium chloride 0.9% ABb BW, RC 640d mg Physically compatible. Little trimethoprim and sulfamethoxazole loss 
in 48 hr at 24°C

1201 C

Sodium chloride 0.9% ABb BW, RC 800d mg Physically compatible. Little trimethoprim and sulfamethoxazole loss 
in 14 hr at 24°C. Precipitate forms within 24 hr

1201 Ia 

Sodium chloride 0.9% ABb BW, RC 1.07d g Physically compatible. Little trimethoprim and sulfamethoxazole loss 
in 2 hr at 24°C. Precipitate forms within 4 hr

1201 Ia 

Sodium chloride 0.9% ABb BW, RC 1.6d g Precipitate forms as early as 2 hr at 24°C. Up to 18% trimethoprim loss 
in 4 hr

1201 I

Sodium chloride 0.9% b BW 1.6d g Precipitate forms in 1.5 hr at 20°C. 10% trimethoprim loss in 1.5 hr, 
21% loss in 3 hr, and 60% loss in 24 hr

1555 I

Sodium chloride 0.9% BAb ES 1.08d g 2 of 20 samples precipitated. 4% loss of trimethoprim in 24 hr at 23°C. 
Sulfamethoxazole not tested

2536 I

Sodium chloride 0.9% BAc ES 1.08d g Physically compatible. No loss of trimethoprim in 24 hr at 23°C.  
Sulfamethoxazole not tested

2536 C

Sodium chloride 0.9% BAb ES 1.6d g 14 of 20 samples precipitated. 4% loss of trimethoprim in 24 hr at 
23°C. Sulfamethoxazole not tested

2536 I

Sodium chloride 0.9% BAc ES 1.6d g Physically compatible. No loss of trimethoprim in 24 hr at 23°C.  
Sulfamethoxazole not tested

2536 C

a Incompatible by conventional standards. May be used in shorter time periods.

b Tested in glass containers.

c Tested in PVC containers.

d Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

Solution Compatibility (Cont.)
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Additive Compatibility

Trimethoprim–sulfamethoxazole

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Fluconazole PF 1 g ES 0.4b g D5W Delayed cloudiness and precipitation. No fluconazole 
loss in 72 hr at 25°C under fluorescent light

1677 I

Linezolid PHU 2 g ES 800b mg a A large amount of white needle-like crystals forms 
immediately

2333 I

Verapamil HCl KN 80 mg BW 160b mg D5W, NS Transient precipitate 764 I

a Admixed in the linezolid infusion container.

b Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

Drugs in Syringe Compatibility

Trimethoprim–sulfamethoxazole

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Dimenhydrinate 10 mg/1 mL 16 mg/1 mLb Clear solution 2569 C

Heparin sodium 2500 units/1 mL 80 mg/5 mLb Physically compatible for at least 5 min 1053 C

Pantoprazole sodium a 4 mg/1 mL 16 mg/1 mLb Possible precipitate within 1 hr 2574 I

a Test performed using the formulation WITHOUT edetate disodium.

b Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

Y-Site Injection Compatibility (1:1 Mixture)

Trimethoprim–sulfamethoxazole

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 5 mg/mLa RC 0.8 mg/mLa g Physically compatible for 4 hr at 25°C 1157 C

Aldesleukin CHI 33,800 I.U./mLa BW 1.6 mg/mLa g Visually compatible with little or no loss of aldes-
leukin activity

1857 C

Allopurinol sodium BW 3 mg/mLb ES 0.8 mg/mLb g Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa ES 0.8 mg/mLa g Physically compatible for 4 hr at 23°C 1845 C

Anidulafungin VIC 0.5 mg/mLa ES 0.8 mg/mLa g Physically compatible for 4 hr at 23°C 2617 C

Atracurium besylate BW 0.5 mg/mLa ES 0.64 mg/mLa g Physically compatible for 24 hr at 28°C 1337 C

Aztreonam SQ 40 mg/mLa ES 0.8 mg/mLa g Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa GNS 0.8 mg/mLa g Physically compatible for 4 hr at 23°C 2373 C

Blinatumomab AMG 0.125 mcg/mLb RC 3.2 mg/mLb j Visually compatible for 12 hr at room temperature 3405, 3417 C

Blinatumomab AMG 0.375 mcg/mLb RC 3.2 mg/mLb j Persistent particulate formation when trimetho-
prim–sulfamethoxazole is added to blinatumomab; 
flakes transiently appeared when order of mixing 
was reversed

3405, 3417 I

Cangrelor tetrasodium TMC 1 mg/mLb 0.8g i and 1.6g i 
mg/mL

Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.7 mg/mLb SIC 0.8 mg/mLb g Immediate white turbid precipitate forms 2758 I

Ceftaroline fosamil FOR 2.22 mg/mLa b f SIC 0.8 mg/mLa b f g Physically compatible for 4 hr at 23°C 2826 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cisatracurium besylate GW 0.1 mg/mLa ES 0.8 mg/mLa g Physically compatible for 4 hr at 23°C 2074 C

Cisatracurium besylate GW 2 mg/mLa ES 0.8 mg/mLa g Subvisible haze forms in 1 hr 2074 I

Cisatracurium besylate GW 5 mg/mLa ES 0.8 mg/mLa g Subvisible haze forms immediately 2074 I

Cloxacillin sodium SMX 100 mg/mL APT 16 mg/mLg Large particles form immediately and within 4 hr 3245 I

Cyclophosphamide MJ 20 mg/mLa BW 0.8 mg/mLa g Physically compatible for 4 hr at 25°C 1194 C

Defibrotide sodium JAZ 8 mg/mLb RC 0.64 mg/mLb g Visually compatible for 4 hr at room temperature 3149 C

Dexmedetomidine HCl AB 4 mcg/mLb GNS 0.8 mg/mLb g Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 5 mg/mL BW, 
RC

0.21, 0.63 mg/
mLa g 

Visually compatible 1807 C

Docetaxel RPR 0.9 mg/mLa ES 0.8 mg/mLa g Physically compatible for 4 hr at 23°C 2224 C

Doxorubicin HCl  
liposomal

SEQ 0.4 mg/mLa ES 0.8 mg/mLa g Physically compatible for 4 hr at 23°C 2087 C

Enalaprilat MSD 0.05 mg/mLb QU 0.16 mg/mLa g Physically compatible for 24 hr at room temperature 
under fluorescent light

1355 C

Esmolol HCl DCC 10 mg/mLa BW 0.64 mg/mLa g Physically compatible for 24 hr at 22°C 1169 C

Etoposide phosphate BR 5 mg/mLa ES 0.8 mg/mLa g Physically compatible for 4 hr at 23°C 2218 C

Fat emulsion, intrave-
nous

OTS 20%k CHU 0.76 mg/mLa g l No change in particle size ≥1.3 μm observed in 24 hr 
at 25°C in the dark

3452 C

Fenoldopam mesylate AB 80 mcg/mLb ES 0.8 mg/mLb g Physically compatible for 4 hr at 23°C 2467 C

Filgrastim AMG 30 mcg/mLa ES 0.8 mg/mLa g Physically compatible for 4 hr at 22°C 1687 C

Fluconazole RR 2 mg/mLg BW 16 mg/mL Viscous gel-like substance forms 1407 I

Fludarabine phosphate BX 1 mg/mLa ES 0.8 mg/mLa g Visually compatible for 4 hr at 22°C 1439 C

Foscarnet sodium AST 24 mg/mL RC 16 mg/mLg Precipitates immediately and gas production 1335 I

Foscarnet sodium AST 24 mg/mL BW 0.53 mg/mLa g Physically compatible for 24 hr at 25°C under  
fluorescent light

1393 C

Gallium nitrate FUJ 1 mg/mLb ES 0.8 mg/mLb g Visually compatible for 24 hr at 25°C 1673 C

Gemcitabine HCl LI 10 mg/mLb ES 0.8 mg/mLb g Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa ES 0.8 mg/mLa g Physically compatible for 4 hr at 23°C 2000 C

Hetastarch in lactated 
electrolyte

AB 6% ES 0.8 mg/mLa g Physically compatible for 4 hr at 23°C 2339 C

Hydromorphone HCl WY 0.2 mg/mLa BW 0.8 mg/mLa g Physically compatible for 4 hr at 25°C 987 C

Labetalol HCl SC 1 mg/mLa BW 0.8 mg/mLa g Physically compatible for 24 hr at 18°C 1171 C

Linezolid PHU, 
HOS

2 mg/mL Stated to be physically incompatible 3183, 3184 I

Lorazepam WY 0.33 mg/mLb RC 0.8 mg/mLg Visually compatible for 24 hr at 22°C 1855 C

Magnesium sulfate IX 16.7, 33.3, 66.7, 
100 mg/mLa 

RC 0.8 mg/mLa g Physically compatible for at least 4 hr at 32°C 813 C

Melphalan HCl BW 0.1 mg/mLb ES 0.8 mg/mLb g Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl WY 10 mg/mLa BW 0.8 mg/mLa g Physically compatible for 4 hr at 25°C 987 C

Meropenem 50 mg/mL APR 16 mg/mLg Physically compatible for 4 hr at room temperature 3538 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Midazolam HCl RC 5 mg/mL RC 0.8 mg/mLg White precipitate forms immediately 1855 I

Morphine sulfate WI 1 mg/mLa BW 0.8 mg/mLa g Physically compatible for 4 hr at 25°C 987 C

Nicardipine HCl DCC 0.1 mg/mLa QU 0.16 mg/mLa g Visually compatible for 24 hr at room temperature 235 C

Oritavancin diphos-
phate

TAR 0.8, 1.2, and  
2 mg/mLa 

SIC 0.8 mg/mLa g Haze and particles form immediately with precipi-
tate after 1 hr

2928 I

Pancuronium bromide ES 0.05 mg/mLa ES 0.64 mg/mLa g Physically compatible for 24 hr at 28°C 1337 C

Pemetrexed disodium LI 20 mg/mLb ES 0.8 mg/mLa g Physically compatible for 4 hr at 23°C 2564 C

Piperacillin sodium–
tazobactam sodium

LEe 40 mg/mLa h ES 0.8 mg/mLa g Physically compatible for 4 hr at 22°C 1688 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

ES 0.8 mg/mLa g Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb ES 0.8 mg/mLb g Visually compatible for 4 hr at 22°C 1436 C

Tacrolimus FUJ 1 mg/mLb RC 1.6 mg/mLa g Visually compatible for 24 hr at 25°C 1630 C

Teniposide BR 0.1 mg/mLa ES 0.8 mg/mLa g Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMc 1 mg/mLa ES 0.8 mg/mLa g Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226d ES 0.8 mg/mLa g Visually compatible for 4 hr at 23°C 2215 C

TPN #212 to #215d ES 0.8 mg/mLa g Physically compatible for 4 hr at 23°C 2109 C

Vecuronium bromide OR 0.1 mg/mLa ES 0.64 mg/mLa g Physically compatible for 24 hr at 28°C 1337 C

Vinorelbine tartrate BW 1 mg/mLb ES 0.8 mg/mLb g Heavy white turbidity forms immediately, developing 
particles in 1 hr

1558 I

Zidovudine BW 4 mg/mLa BW 0.53 mg/mLa g Physically compatible for 4 hr at 25°C 1193 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Lyophilized formulation tested.

d Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

e Test performed using the formulation WITHOUT edetate disodium.

f Tested in Ringer’s injection, lactated.

g Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

h Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

i Tested in both dextrose 5% and sodium chloride 0.9%.

j Not specified whether concentration refers to single component or combined components.

k Run at 25 mL/hr with dextrose 5% run at 83 mL/hr.

l Run at 100 mL/hr.

Selected Revisions May 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Tropisetron Hydrochloride
AHFS 56:22.20

Products
Tropisetron hydrochloride is available as an aqueous solu-
tion in 2- and 5-mL ampuls. Each mL of solution provides 1 mg 
of tropisetron (present as 1.13 mg of the hydrochloride). Also 
present in the formulation are acetic acid, sodium acetate, 
sodium chloride, and water for injection.38 115 

Trade Name(s)
Navoban

Administration
Tropisetron hydrochloride is administered either as a slow intra-
venous injection over not less than 30 seconds for a 2-mg dose38 115   
or 1 minute for a 5-mg dose115  or as an intravenous infusion over 
15 minutes.38 

Stability
Tropisetron hydrochloride injection is a colorless or faintly 
brown-yellow solution. Intact ampuls should be stored at room 
temperature.38 

Syringes
Tropisetron hydrochloride (Sandoz) 1 mg/mL was packaged in 
polypropylene syringes (Becton Dickinson) and stored under 
refrigeration at 4°C and at room temperature (about 23°C) 
exposed to daylight and protected from light for 15 days. About 
4% loss of tropisetron hydrochloride occurred in 15 days under 
any of the storage conditions.2298 

Sorption
The manufacturer indicates that tropisetron hydrochloride solu-
tions are compatible with both glass and PVC containers and 
infusion sets.38 

DOI: 10.37573/9781585286850.391

Compatibility Information
Solution Compatibility

Tropisetron HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% SZ 50 mg Compatible and stable for 24 hr refrigerated 38 C

Dextrose 5% AGTa, BFMb SZ 50 mg Visually compatible with no loss in 90 days at 4 and −20°C 470 C

Dextrose 5% BAa, BRNc SZ 50 mg 10% or less change in concentration in 15 days at 4 and 23°C in 
light or dark

2298 C

Ringer’s injection SZ 50 mg Compatible and stable for 24 hr refrigerated 38 C

Sodium chloride 0.9% SZ 50 mg Compatible and stable for 24 hr refrigerated 38 C

Sodium chloride 0.9% AGTa, BFMb SZ 50 mg Visually compatible with no loss in 90 days at 4 and −20°C 470 C

Sodium chloride 0.9% BAa, BRNc SZ 50 mg 10% or less change in concentration in 15 days at 4 and 23°C in 
light or dark

2298 C

a Tested in PVC containers.

b Tested in three-layer (Clear-Flex) laminate containers having a polyethylene inner surface.

c Tested in glass and polyethylene containers.
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Additive Compatibility

Tropisetron HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Butorphanol tartrate HE 80 mg COM 50 mg NSd Physically compatible with little to 
no loss of either drug in 14 days at 
4 and 25°C in the dark

3121 C

Butorphanol tartrate HE 80 mg COM 50 mg NSe Physically compatible with little to 
no loss of either drug in 14 days at 
4 and 25°C in the dark

3121 C

Dexamethasone sodium 
phosphate

c 100 mg 43 mg NS Physically compatible for 24 hr at 
25°C in light

2999 C

Fosaprepitant dimeglumine MSDa 1 g 43 mg NS Physically compatible for 24 hr at 
25°C in light

2999 C

Fosaprepitant dimeglumine MSDb 1 g 43 mg NS Physically compatible for 24 hr at 
25°C in light

2999 C

Methylprednisolone 
sodium succinate

c 700 mg 43 mg NS Physically compatible for 24 hr at 
25°C in light

2999 C

a Tested with dexamethasone sodium phosphate 100 mg/L.

b Tested with methylprednisolone sodium succinate 700 mg/L.

c Tested with fosaprepitant dimeglumine (MSD) 1 g/L.

d Tested in polyolefin containers.

e Tested in glass containers.

Selected Revisions May 19, 2016. © Copyright, October 2000. 
American Society of Health-System Pharmacists, Inc.
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Valproate Sodium
AHFS 28:12.92

Products
Valproate sodium is available in 5-mL single-dose (preser-
vative-free) vials.3423 Each mL of solution contains valproate 
sodium equivalent to valproic acid 100 mg and edetate diso-
dium 0.4 mg in water for injection.3423 Sodium hydroxide and/or 
hydrochloric acid are used to adjust pH during manufacture.3423 
The solution should be diluted for use.3423 

pH
Adjusted to 7.6.3423 

Trade Name(s)
Depacon

Administration
Valproate sodium is intended for intravenous use only.3423 The 
manufacturer recommends that the drug be administered as an 
intravenous infusion over 60 minutes at a rate that does not 
exceed 20 mg/min following dilution of the appropriate dose in 
at least 50 mL of a compatible infusion solution.3423 (See Solu-
tion Compatibility.) For many indications, the manufacturer 
also recommends that total daily dosages exceeding 250 mg be 
administered in divided doses.3423 

The manufacturer states that there is limited experience with 
infusion of valproate sodium over less than 60 minutes or at rates 

of infusion exceeding 20 mg/min.3423 In a safety study, a more rapid 
infusion of a single dose of the drug over 5 to 10 minutes (1.5 to 
3 mg/kg/min) was used.3423 More rapid infusion rates (e.g., 3 to 6 
mg/kg/min) of sometimes larger doses (e.g., loading dose) also have 
been used in other studies or are recommended in some guidelines 
for certain indications.3438 3439 3440 3441 3442 3443 While patients in such 
studies generally tolerated such infusions well,3423 3439 3440 3441 3442 
3443 the manufacturer states that rapid infusion of valproate sodium 
has been associated with an increase in adverse reactions.3423 

Stability
Valproate sodium injection is a clear, colorless solution.3423 
Intact vials should be stored at controlled room temperature 
of 15 to 30°C.3423 Because no antibacterial preservatives are 
present in the formulation, any unused solution remaining in a 
vial after entry should be discarded.3423 

Syringes
Valproate sodium (Sanofi) 20 mg/mL in sodium chloride 0.9% 
packaged in 40-mL polypropylene syringes (BD) was physically 
and chemically stable for 30 days stored at 2 to 8°C protected 
from light.3523 

Valproate sodium (Mylan) 600 mg/50 mL in sodium chlo-
ride 0.9% in a 50-mL polypropylene syringe (BD) was physically 
stable for 48 hours at room temperature.3545 

DOI: 10.37573/9781585286850.392

Compatibility Information
Solution Compatibility

Valproate sodium

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% a ABV Physically compatible and chemically stable for up to 24 
hr at 15 to 30°C

3423 C

Dextrose 5% GRIb SW 1.6 g Under 10% loss in 6 days at room temperature 2287 C

Ringer’s injection, lactated a ABV Physically compatible and chemically stable for up to 24 
hr at 15 to 30°C

3423 C

Ringer’s injection, lactated GRIb SW 1.6 g Under 10% loss in 6 days at room temperature 2287 C

Sodium chloride 0.9% a ABV Physically compatible and chemically stable for up to 24 
hr at 15 to 30°C

3423 C

Sodium chloride 0.9% GRIb SW 1.6 g Under 10% loss in 6 days at room temperature 2287 C

a Tested in PVC and glass containers.

b Tested in glass, polyethylene (polyolefin), and PVC containers.
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Additive Compatibility

Valproate sodium

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Dobutamine HCl BA 1 g WW 4.5 g a Physically compatible for 24 hr at 22 to 
25°C in ambient light and 34 to 38% rela-
tive humidity

3424 C

Dopamine HCl BA 800 mg WW 4.5 g a Physically compatible for 24 hr at 22 to 
25°C in ambient light and 34 to 38% rela-
tive humidity

3424 C

Levetiracetam D5W, LR, NSa Stable for 4 hr at 15 to 30°C 2833 C

a Tested in PVC containers.

Y-Site Injection Compatibility (1:1 Mixture)

Valproate sodium

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cefepime HCl BMS 120 mg/mLb 100 mg/mL Physically compatible. Under 10% cefepime loss. Valproate 
not tested

2513 C

Ceftazidime SKB 125 mg/mL 100 mg/mL Physically compatible. Under 10% ceftazidime loss. Valproate 
not tested

2434 C

Ceftazidime GSK 120 mg/mLb 100 mg/mL Physically compatible. Under 10% ceftazidime loss. Valproate 
not tested

2513 C

Cloxacillin sodium SMX 100 mg/mL AB 100 mg/mL Physically compatible for up to 4 hr at room temperature 3245 C

Meropenem 50 mg/mL ABV 100 mg/mL Physically compatible for 4 hr at room temperature 3538 C

Vancomycin HCl LI 10 mg/mLa 100 mg/mL Physically incompatible 3536 I

a Tested in dextrose 5%.

b Tested in sterile water for injection.

Selected Revisions May 1, 2020. © Copyright, October 2002. 
American Society of Health-System Pharmacists, Inc.
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Vancomycin Hydrochloride
AHFS 8:12.28.16

Products
Vancomycin hydrochloride is available in single-dose vials 
containing drug equivalent to 250 mg, 500 mg, 750 mg, 1 g, 1.25 
g, and 1.5 g of vancomycin base, and pharmacy bulk packages 
containing drug equivalent to 5, 10, and 100 g of vancomycin 
base.3464 3465 3466 3467 3468 3469 To reconstitute single-use vials, 5 mL 
of sterile water for injection should be added for each 250 mg of 
vancomycin lyophilized powder contained in the vial (e.g., add 
15 mL of sterile water to reconstitute a 750-mg vial of vanco-
mycin) to yield a solution with a vancomycin concentration of 
50 mg/mL.3464 3465 3466 Pharmacy bulk packages containing 5 g of 
vancomycin should be reconstituted with 100 mL of sterile water 
for injection to yield a solution with a vancomycin concentration 
of 50 mg/mL.3467 3468 Pharmacy bulk packages containing 10 or 
100 g of vancomycin should be reconstituted with 95 or 950 
mL, respectively, of sterile water for injection to yield a solu-
tion with a vancomycin concentration of 100 mg/mL.3467 3469 The 
appropriate dose of the reconstituted solution prepared from 
single-dose vials must be further diluted in a compatible diluent 
to achieve a final vancomycin concentration of 5 mg/mL (e.g., 
500 mg in at least 100 mL, 750 mg in at least 150 mL, 1 g in at 
least 200 mL).3464 3465 3466 The appropriate dose of the reconsti-
tuted solution prepared from pharmacy bulk packages must be 
further diluted in at least 100 mL of a compatible diluent;3467 3468 
3469 some manufacturers state that doses of 1 g must be diluted 
in at least 200 mL of a compatible diluent.3467 3468 Manufacturers 
state that vancomycin concentrations of no more than 5 mg/
mL are recommended in adults.3464 3465 3466 3467 3468 3471 3472 More 
concentrated vancomycin solutions (i.e., up to 10 mg/mL) may 
be considered for use in selected patients (e.g., fluid-restricted 
patients); however, use of such solutions increases the risk of 
infusion-related adverse effects.3464 3465 3466 

Vancomycin hydrochloride is available in ADD-Vantage vials 
containing drug equivalent to 500 mg, 750 mg, and 1 g of vanco-
mycin base.3472 ADD-Vantage vials containing 500 mg of vanco-
mycin should be prepared with at least 100 mL of dextrose 5% 
or sodium chloride 0.9% in ADD-Vantage diluent bags; ADD- 
Vantage vials containing 750 mg or 1 g of vancomycin should be 
prepared only with 250 mL of dextrose 5% or sodium chloride 
0.9% in ADD-Vantage diluent bags.3472 The manufacturer states 
that the use of ADD-Vantage vials is indicated only when doses 
reflecting the full strength of the available products are deter-
mined to be appropriate; if vancomycin doses of 500 mg, 750 
mg, or 1 g are not appropriate (e.g., in neonates, infants, and 
pediatric patients requiring doses less than 500 mg), conven-
tional vials of vancomycin hydrochloride should be used.3472 

Vancomycin hydrochloride also is available in several ready-
to-use formulations.3470 3471 Vancomycin hydrochloride is avail-
able as a frozen iso-osmotic premixed injection in single-dose 
Galaxy containers containing the equivalent of 500 mg, 750 mg, 
and 1 g of vancomycin base in 100, 150, and 200 mL, respec-
tively, of dextrose 5% or sodium chloride 0.9%.3470 Each 100 mL  

of the premixed solution also contains either 5 g of dextrose 
hydrous or 0.9 g of sodium chloride, and the pH may have been 
adjusted with hydrochloric acid and/or sodium hydroxide.3470 
Vancomycin hydrochloride is available as a premixed injec-
tion in single-dose bags containing the equivalent of 500 mg, 
1 g, 1.5 g, and 2 g of vancomycin base in 100, 200, 300, and 
400 mL, respectively.3471 Each 100 mL of the premixed solu-
tion also contains polyethylene glycol (PEG) 400 1.8 mL, 
N-acetyl-d-alanine (NADA) 1.36 g, and l-lysine hydrochloride 
(monochloride) 1.26 g in water for injection; hydrochloric acid 
and sodium hydroxide are used for pH adjustment.3471 The PEG- 
and NADA-containing formulation should not be used in certain 
patients (e.g., pregnant women, patients younger than 1 month 
of age, pediatric patients 1 month of age or older requiring less 
than the entire dose of a single-dose flexible bag).3471 

pH
A 50- or 100-mg/mL reconstituted solution of vancomycin 
prepared with sterile water for injection has a pH ranging from 
2.5 to 4.5.3464 3466 3467 3468 3469 

Premixed infusion solutions of vancomycin (Baxter) 5 mg/mL 
in dextrose 5% or sodium chloride 0.9% have a pH ranging from 
3 to 5.3470 

Premixed infusion solutions of vancomycin (Xellia) 5 mg/mL 
have a pH ranging from 4.5 to 5.5.3471 

Osmolality
Vancomycin hydrochloride (Lilly) prepared at a vancomycin 
concentration of 50 mg/mL in sterile water for injection has an 
osmolality of 57 mOsm/kg.50 

The osmolality of vancomycin hydrochloride (Lederle) 
prepared at a vancomycin concentration of 5 mg/mL was deter-
mined to be 249 mOsm/kg in dextrose 5% and 291 mOsm/kg in 
sodium chloride 0.9%.1375 

The osmolality of vancomycin hydrochloride (Sandoz) 
prepared at a vancomycin concentration of 62.5 mg/mL was 
determined to be 363 to 383 mOsm/kg in dextrose 5% and 337 
to 351 mOsm/kg in sodium chloride 0.9%.3603 The osmolality of 
vancomycin hydrochloride (Sandoz) prepared at a vancomycin 
concentration of 83.3 mg/mL was determined to be 379 to 409 
mOsm/kg in dextrose 5% and 362 to 378 mOsm/kg in sodium 
chloride 0.9%.3603 

Osmolarity
The osmolarity of premixed infusion solutions of vancomycin 
(Xellia) 5 mg/mL ranges from 350 to 475 mOsmol/L.3471 

Administration
Vancomycin hydrochloride is administered by intravenous infu-
sion.3464 3465 3466 3467 3468 3469 3470 3471 3472 The reconstituted solu-
tion must be diluted in a compatible infusion solution prior to 
administration.3464 3465 3466 3467 3468 3469 The drug is extremely  

DOI: 10.37573/9781585286850.393
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irritating to tissue and may cause necrosis; therefore, it should 
not be given by intramuscular injection and extravasation should 
be avoided during intravenous administration.3464 3465 3466 3467 
3468 3469 3470 3471 3472 The frequency and severity of thrombophle-
bitis can be minimized by administering the drug slowly, using 
dilute solutions of 2.5 to 5 mg/mL, and rotating venous access 
sites.3464 3465 3466 3467 3468 3469 3470 3471 3472 

Manufacturers recommend intermittent intravenous infu-
sion as the preferred method of administration.3464 3466 3467 3468 
3469 3470 3472 Some manufacturers recommend that the drug be 
administered over a period of at least 60 minutes in adults.3465 
3471 Other manufacturers state that administration rates of no 
more than 10 mg/min are recommended in adults or that the 
drug should be administered at a rate no faster than 10 mg/min 
or over a period of at least 60 minutes, whichever is longer.3464 
3466 3467 3468 3469 3470 3472 In pediatric patients, the drug should be 
administered over a period of at least 60 minutes;3464 3465 3466 3467 
3468 3469 3470 3471 3472 in neonates, the drug should be administered 
over a period of 60 minutes.3464 3465 3466 3467 3468 3469 3470 3472 

Vancomycin hydrochloride (Baxter) frozen iso-osmotic 
premixed injection in single-dose Galaxy containers should 
be thawed (see Stability: Freezing Solutions), and the solution 
should be administered by intravenous infusion.3470 

Stability
Vancomycin hydrochloride is a lyophilized powder that varies 
in color from white or off white to light tan, tan, buff, or 
brownish.3464 3465 3467 3468 3469 Intact vials and pharmacy bulk pack-
ages should be stored at controlled room temperature.3464 3465 
3466 3467 3468 3469 Manufacturers indicate that after reconstitution, 
single-dose vials of vancomycin hydrochloride may be stored in 
a refrigerator for 14 days with no significant loss of potency;3464 
3465 3466 other information has indicated that the drug also is 
stable in solution for 14 days at room temperature.141 

Intact ADD-Vantage vials of vancomycin hydrochloride 
should be stored at controlled room temperature.3472 Solutions 
prepared using the ADD-Vantage vials may be stored in a refrig-
erator 14 days for with no significant loss of potency.3472 

pH Effects
In the pH range of 2 to 10, vancomycin hydrochloride degrada-
tion occurs principally via deamidation.1927 Vancomycin hydro-
chloride has been reported to be most stable at pH 3 to 5141 and 
at pH 5.5,1927 with relatively pH-independent decomposition in 
the range of 3 to 8.1927 The stability of a 1-mg/mL concentra-
tion was evaluated in buffer solutions having pH values of 1.4, 
5.6, and 7.1 at 24°C. Little or no loss occurred in 24 hours in any 
solution. However, the pH 1.4 buffer had a 19% loss in 5 days, 
the pH 5.6 buffer had a 10% loss in 17 days, and the pH 7.1 buffer 
had an 11% loss in 5 days.1134 

In an accelerated study at 66°C, the half-life of vancomycin 
B (the largest component of the commercial product) was 400 
minutes in a phosphate buffer with a pH of 2.2 and 650 minutes 
in a phosphate buffer with a pH of 7.1354 

Vancomycin hydrochloride has a low pH and may cause 
chemical or physical instability when mixed with other drugs, 

especially drugs with an alkaline pH.873 3464 3465 3466 3467 3468 3469 
3471 3472 

The concentration dependency of compatibility or incompat-
ibility of vancomycin hydrochloride mixed with or administered 
simultaneously with a number of penicillins and cephalosporins 
has been demonstrated.2189 Vancomycin hydrochloride is vari-
ably compatible with drugs having neutral to mildly alkaline pH, 
including cephalosporins and penicillins. The compatibility may 
depend on a number of factors including concentration of each 
drug, dilution vehicle, actual pH of solutions, and complete-
ness of mixing during administration. Combinations that are 
compatible when well mixed may result in precipitation if only 
partially mixed, presumably due to regionally different concen-
trations and pH values. If attempting to administer vancomycin 
hydrochloride with another drug product, care should be taken 
to ensure that the specific combination and concentrations are 
compatible under the exact administration conditions to be 
used. An inline filter should be used as a final safety measure.2189 

Freezing Solutions
The commercially available, premixed frozen injection of 
vancomycin hydrochloride in single-dose Galaxy containers 
should be stored in a freezer capable of maintaining the 
temperature at or below −20°C.3470 Frozen product containers 
should be handled with care since they may be fragile in the 
frozen state.3470 Freezing of the solution may cause compo-
nents of the solution to precipitate, but this precipitate will 
dissolve at room temperature, apparently without affecting 
potency.3470 Solutions should be thawed at room tempera-
ture (25°C) or under refrigeration (5°C).3470 Solutions should 
not be subject to force thawing (e.g., by immersion in water 
baths or microwaving).3470 Thawed solutions should not be 
refrozen.3470 After the thawed solution has reached room 
temperature, the solution should be agitated.3470 The manu-
facturer indicates that thawed solutions remain chemically 
stable for 72 hours at room temperature (25°C) or 30 days 
refrigerated (5°C).3470 

Vancomycin hydrochloride (Lilly) prepared at a vancomycin 
concentration of 5 mg/mL in dextrose 5% or sodium chloride 
0.9% exhibited no loss after 63 days of storage when frozen at 
−10°C. However, neither did a loss occur in the same time period 
when the solution was stored at 5°C.1134 

In one study, vancomycin hydrochloride (Lilly) prepared at 
a vancomycin concentration of 5 mg/mL in dextrose 5% was 
stored frozen at −20°C for 105 days. After thawing in a micro-
wave, the samples were stored for 56 more days under refriger-
ation. The samples remained clear and had no color change. In 
addition, no loss of vancomycin occurred throughout the entire 
test period.2682 

Syringes
The stability of vancomycin hydrochloride (Lilly) prepared at a 
vancomycin concentration of 5 mg/mL in dextrose concentra-
tions ranging from 5 to 30% and packaged in plastic syringes 
was studied. The syringes were stored at 4°C for 24 hours 
followed by 2 hours at room temperature. Little change in the 
concentration occurred.1301 



1540 Vancomycin HydrocHloride aSHP inJecTaBle drUG inFormaTion

The stability of vancomycin hydrochloride (Lilly) reconsti-
tuted to a vancomycin concentration of 10 mg/mL with sterile 
water for injection, dextrose 5%, and sodium chloride 0.9% 
repackaged into plastic syringes was studied. Five mL of the 
solutions were filled into 3-piece Plastipak (Becton Dickinson) 
and 2-piece Injekt (Braun) syringes that were then sealed with 
Luer-Lok hubs (Vigon) and stored at 4 and 25°C for 84 days. 
Under refrigeration, vancomycin hydrochloride prepared with 
all 3 solutions and packaged in both kinds of syringes was phys-
ically and chemically stable for the 84-day period; losses were 
4% or less.1893 However, stored at 25°C in the Plastipak syringes, 
10% loss occurred in about 47 days in water, 55 days in dextrose 
5%, and 62 days in sodium chloride 0.9%. In the Injekt syringes, 
stability was less; 10% loss occurred in 29 days in water, 33 
days in dextrose 5%, and 34 days in sodium chloride 0.9%. In 
addition, a degradation product appeared as a white flocculent 
precipitate in all room temperature samples after about 8 weeks 
of storage.1893 

Vancomycin hydrochloride prepared at a vancomycin concen-
tration of 5 mg/mL in dextrose 5% and in sodium chloride 0.9% 
packaged in polypropylene syringes (Becton Dickinson) exhib-
ited less than 10% loss in 14 days at room temperature and in 6 
months under refrigeration. Refrigerated solutions warmed to 
room temperature were stable for 48 hours.2730 

Vancomycin hydrochloride (Mylan) prepared at a vanco-
mycin concentration of 2 g/48 mL in dextrose 5% and in sodium 
chloride 0.9% packaged in polypropylene syringes (Terumo) 
was physically and chemically stable for up to 48 hours at an 
ambient temperature ranging from 18 to 25°C.3602 

No visual or subvisual changes were noted in polypropylene 
syringes containing vancomycin hydrochloride prepared at 
vancomycin concentrations of 40, 50, 58.8, 71, and 83.3 mg/mL 
in sodium chloride 0.9% in 24 hours at room temperature and 
83.3 mg/mL in both sodium chloride 0.9% and dextrose 5% in 
48 hours at room temperature.3603 

Vancomycin hydrochloride (Sandoz) prepared at a vanco-
mycin concentration of 3 g/48 mL in dextrose 5% and pack-
aged in 50-mL polypropylene Plastipak (Becton Dickinson) 
syringes exhibited little loss in 24 hours at 20 to 25°C with no 
degradation products, change in pH, or visible modifications 
noted.3603 Syringes prepared at a vancomycin concentration 
of 4 g/48 mL in dextrose 5% exhibited a slight yellow color 
change and little loss in 6 hours at 20 to 25°C.3603 While the 
concentration of vancomycin in one of the 3 syringes (tested 
in triplicate) dropped below 90% of the initial concentration 
at 24 hours, the concentration in that syringe measured well 
above 90% of the initial concentration at 48 hours.3603 Authors 
attributed these results to a technical problem likely related 
to the multiple dilutions required to achieve the desired theo-
retical concentration of the drug and concluded that the drug 
was physically and chemically stable for 48 hours at 20 to 
25°C.3603 

Vancomycin hydrochloride (Sandoz) prepared at a vanco-
mycin concentration of 3 g/48 mL in sodium chloride 0.9% and 
packaged in 50-mL polypropylene Plastipak (Becton Dickinson) 
syringes exhibited little loss in 48 hours at 20 to 25°C without 
any physical changes noted.3603 Syringes prepared at a vanco-
mycin concentration of 4 g/48 mL in sodium chloride 0.9% 

exhibited little loss in 24 hours at 20 to 25°C, but a precipitate 
was observed after 48 hours of storage.3603 

Elastomeric Reservoir Pumps
Vancomycin hydrochloride (Lilly) prepared at a vancomycin 
concentration of 10 mg/mL in both dextrose 5% and sodium 
chloride 0.9% was evaluated for binding potential to natural 
rubber elastomeric reservoirs (Baxter). No binding was found 
after storage for 2 weeks at 35°C with gentle agitation.2014 

Implantable Pumps
Vancomycin hydrochloride (Lilly) prepared at a vancomycin 
concentration of 1 mg/mL in water in an implantable pump 
(Infusaid model 100) was incubated in a water bath at 37°C for 
28 days. Vancomycin losses were substantial, with about 25% 
loss in 7 days and 40% loss in 28 days. At the end of the test 
period, a colloidal precipitate also was found in the pumps.1302 

Sorption
Vancomycin hydrochloride (Lilly) prepared at a vancomycin 
concentration of 15 mg/mL in dextrose 5% is reported to 
undergo substantial sorption to Teflon tubing used in an auto-
matic dilutor (Syva). The vancomycin hydrochloride was appar-
ently released from the tubing into subsequent solutions 
resulting in vancomycin toxicity.2153 

Vancomycin hydrochloride prepared at a vancomycin 
concentration of 10 mg/mL with heparin sodium 5000 units/mL 
as an antibiotic lock in polyurethane central hemodialysis cath-
eters lost about 50% of the antibiotic over 72 hours at 37°C. 
The loss was attributed to sorption to the catheters, although 
precipitation is also possible. Nevertheless, the reduced antibi-
otic concentration (about 5 mg/mL) remained effective against 
common microorganisms in catheter-related bacteremia in 
hemodialysis patients.2515 2516 

Plasticizer Leaching
Vancomycin hydrochloride (Qualimed Laboratories) prepared 
at a vancomycin concentration of 8 mg/mL in dextrose 5% and 
sodium chloride 0.9% in polyvinyl chloride (PVC) containers 
(Macropharma) did not leach detectable amounts of diethyl-
hexyl phthalate (DEHP) plasticizer during simulated administra-
tion over 24 hours. If any DEHP was present, the concentration 
was less than 1 mcg/mL, the limit of detection in this study.2148 

Filtration
Vancomycin hydrochloride (Lilly) prepared at a vancomycin 
concentration of 2 mg/mL in dextrose 5% or sodium chlo-
ride 0.9% was filtered through a 0.22-μm cellulose ester filter 
(Ivex-HP, Millipore) over 6 hours. No significant drug loss due to 
binding to the filter was noted.1034 

Central Venous Catheter
Vancomycin hydrochloride (Fujisawa) prepared at a vanco-
mycin concentration of 2 mg/mL in dextrose 5% was found to 
be compatible with the ARROWg+ard Blue Plus (Arrow Inter-
national) chlorhexidine-bearing triple-lumen central catheter. 
Essentially complete delivery of the drug was found with little 
or no drug loss occurring. Furthermore, chlorhexidine delivered 
from the catheter remained at trace amounts with no substantial 
increase due to the delivery of the drug through the catheter.2335 
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Compatibility Information
Solution Compatibility

Vancomycin HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s  
injection, lactated

FRK, HOS 4 g May be stored for 96 hr refrigerated 3464, 3466 C

Dextrose 5% in Ringer’s  
injection, lactated

MYL 5 g May be stored for 96 hr refrigerated 3465 C

Dextrose 5% in sodium  
chloride 0.9%

FRK, HOS 4 g May be stored for 96 hr refrigerated 3464, 3466 C

Dextrose 5% in sodium  
chloride 0.9%

MYL 5 g May be stored for 96 hr refrigerated 3465 C

Dextrose 5% in sodium  
chloride 0.9%

LI 1 g Physically compatible 74 C

Dextrose 5% FRK, HOS 4 g May be stored for 14 days refrigerated 3464, 3466 C

Dextrose 5% MYL 5 g May be stored for 14 days refrigerated 3465 C

Dextrose 5% LI 1 g Physically compatible 74 C

Dextrose 5% LI 5 g Stable for 7 days at 5 and 25°C 141 C

Dextrose 5% TRa LI 5 g Physically compatible and stability for 24 hr at room 
temperature

518 C

Dextrose 5% TRb LI 5 g Physically compatible with no loss in 7 days and 5% loss 
in 17 days at 24°C. In glass containers, no loss in 63 days 
at 5°C

1134 C

Dextrose 5% TR LI 4 and 5 g Physically compatible with 8% loss in 17 days at 23°C 
and 11% loss in 30 days at 4°C

1354 C

Dextrose 5% ABe AB 20 and 40 g Little loss in 96 hr at 25°C and in 30 days at 5°C 2097 C

Dextrose 5% a QLM 8 g Visually compatible and no loss during a 24 hr simu-
lated infusion at 22°C

2148 C

Dextrose 5% a QLM 5 g Visually compatible and no loss during a 1 hr simulated 
infusion at 22°C

2148 C

Dextrose 5% a QLM 5 g Visually compatible and no loss during storage for 48 hr 
at 22°C in light and 7 days at 4°C in dark

2148 C

Dextrose 5% BAa LI 5 and 10 g Visually compatible with less than 3% loss in 58 days 
at 4°C

2252 C

Dextrose 5% BAf QLM 2 g Visually compatible with no loss at 4°C and 4 to 6% loss 
at room temperature in 48 hr

2278 C

Dextrose 5% BAg HOS 1 and 5 g Under 10% loss in 7 days at 23°C and 31 days at 4°C 2819 C

Dextrose 5% BAh GSK 10 g Physically and chemically stable for 23 days at 2 to 8°C 3479 C

Dextrose 5% BAh MYL 10 g Physically and chemically stable for 43 days at 2 to 8°C 3479 C

Dextrose 10% LI 5 g Physically compatible 143 C

Isolyte E FRK, HOS 4 g May be stored for 96 hr refrigerated 3464, 3466 C

Normosol M in dextrose 5% FRK, HOS 4 g May be stored for 96 hr refrigerated 3464, 3466 C

Ringer’s injection, lactated FRK, HOS 4 g May be stored for 96 hr refrigerated 3464, 3466 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Ringer’s injection, lactated MYL 5 g May be stored for 96 hr refrigerated 3465 C

Ringer’s injection, lactated LI 5 g Physically compatible 143 C

Ringer’s injection, lactated LI 1 g Physically compatible 74 C

Sodium chloride 0.9% FRK, HOS 4 g May be stored for 14 days refrigerated 3464, 3466 C

Sodium chloride 0.9% MYL 5 g May be stored for 14 days refrigerated 3465 C

Sodium chloride 0.9% LI 5 g Stable for at least 7 days at 5 and 25°C 141 C

Sodium chloride 0.9% LI 1 g Physically compatible 74 C

Sodium chloride 0.9% TRa LI 5 g Physically compatible and stable for 24 hr at room 
temperature

518 C

Sodium chloride 0.9% TRb LI 5 g Physically compatible with no loss in 7 days and 5% loss 
in 17 days at 24°C. In glass containers, no loss in 63 days 
at 5°C

1134 C

Sodium chloride 0.9% TR LI 4 and 5 g Physically compatible with 9% loss in 24 days at 23°C 
and 5 to 6% loss in 30 days at 4°C

1354 C

Sodium chloride 0.9% ABc ES 10 g Little loss with 24-hr storage at 5°C followed by 24-hr 
simulated administration at 30°C via portable pump

1779 C

Sodium chloride 0.9% a QLM 8 g Visually compatible and no loss during a 24 hr simu-
lated infusion at 22°C

2148 C

Sodium chloride 0.9% a QLM 5 g Visually compatible and no loss during a 1 hr simulated 
infusion at 22°C

2148 C

Sodium chloride 0.9% a QLM 5 g Visually compatible and no loss during storage for 48 hr 
at 22°C in light and 7 days at 4°C in dark

2148 C

Sodium chloride 0.9% BAf QLM 2 g Visually compatible with no loss at 4°C and at room 
temperature in 48 hr

2278 C

Sodium chloride 0.9% HOSg HOS 1 and 5 g Under 10% loss in 7 days at 23°C and 31 days at 4°C 2819 C

Sodium lactate 1⁄6 M LI 5 g Physically compatible 143 C

TPN #95, #96d LE 400 mg Physically compatible and no vancomycin loss for 8 days 
at room temperature and refrigerated

1321 C

TPN #105, #106d LI 1 and 6 g Physically compatible with little or no vancomycin loss 
in 4 hr at 22°C

1325 C

TPN #107d 200 mg Activity retained for 24 hr at 21°C 1326 C

TPN #202a d LI 500 mg and 
1 g

Visually compatible and activity retained for 35 days at 
4°C plus 24 hr at 22°C

1933 C

a Tested in PVC containers.

b Tested in both glass and PVC containers.

c Tested in portable pump reservoirs (Pharmacia Deltec).

d Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

e Tested in SIMS Deltec Medication Cassette reservoirs.

f Tested in PVC, polyolefin, and glass containers.

g Tested in Accufusor reservoirs.

h Tested in polyolefin containers.

Solution Compatibility (Cont.)
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Additive Compatibility

Vancomycin HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Amikacin sulfate BR 5 g LI 2 g D5LR, D5R, D5S, 
D5W, D10W, LR, 
NS, R, SL

Physically compatible and amikacin 
stable for 24 hr at 25°C. Vancomycin 
not tested

293 C

Aminophylline 250 mg LI 1 g D5W Physically compatible 74 C

Aminophylline SE 1 g LI 5 g D5W Physically incompatible 15 I

Atracurium besylate BW 500 mg 5 g D5W Physically compatible and atracurium 
stable for 24 hr at 5 and 30°C

1694 C

Aztreonam SQ 40 g AB 10 g D5W, NS Immediate microcrystalline precipi-
tate. Turbidity and precipitate over 
24 hr

1848 I

Aztreonam SQ 4 g AB 1 g D5W Physically compatible. Little loss of 
either drug in 31 days at 4°C. 10% 
aztreonam loss in 14 days at 23°C and 
7 days at 32°C

1848 C

Aztreonam SQ 4 g AB 1 g NS Physically compatible. Little loss of 
either drug in 31 days at 4°C. 8% 
aztreonam loss in 31 days at 23°C and 
7 days at 32°C

1848 C

Calcium gluconate 1 g LI 1 g D5W Physically compatible 74 C

Cefepime HCl BR 4 g LI 5 g D5W, NS 4% cefepime loss in 24 hr at room 
temperature in light and 2% loss in 
7 days at 5°C. No vancomycin loss. 
Cloudiness in 5 days at 5°C

1682 C

Cefepime HCl BR 40 g LI 1 g D5W, NS 4% cefepime loss in 24 hr at room 
temperature in light and 2% loss in 7 
days at 5°C. No vancomycin loss and 
no cloudiness

1682 C

Chloramphenicol 
sodium succinate

PD 10 g LI 5 g D5W Physically incompatible 15 I

Dimenhydrinate SE 50 mg LI 1 g D5W Physically compatible 74 C

Famotidine YAM 200 mg AB 5 g D5Wb Visually compatible. 9% vancomycin 
and 6% famotidine loss in 14 days at 
25°C. At 4°C, 4% loss of both drugs 
in 14 days

2111 C

Fusidate sodium LEO 500 mg 25 g D2.5½S, D2.5S, 
D5¼S, D5½S, 
D5S, D10S

Physically incompatible 1800 I

Heparin sodium 12,000 
units

LI 1 g D5W Precipitates immediately 74 I

Heparin sodium IX 1000 units LE 400 mg TPN #95a Physically compatible and vancomycin 
stable for 8 days at room tempera-
ture and under refrigeration

1321 C

Heparin sodium ES 100,000 
units

LI 25 mg NS Physically compatible. Under 10% 
vancomycin loss and no heparin loss 
in 30 days at 28°C and 63 days at 4°C

2542 C

Hydrocortisone sodium 
succinate

UP 100 mg LI 1 g D5W Physically compatible 74 C

Meropenem ZEN 1 and 20 g LI 1 g NS Visually compatible for 4 hr at room 
temperature

1994 C
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Piperacillin sodium–
tazobactam sodium

SZd 8.6c g HOS 2.9 g NS Visually compatible for up to 5 days 
at room temperature

2935 C

Piperacillin sodium–
tazobactam sodium

APOd 11.4c g HOS 2.9 g NS Visually compatible for up to 5 days 
at room temperature

2935 C

Potassium chloride 3 g LI 1 g D5W Physically compatible 74 C

Ranitidine HCl GL 100 mg DI 1 g D5W Physically compatible for 24 hr at 
ambient temperature in light

1151 C

Ranitidine HCl GL 50 mg and 
2 g

5 g D5W Physically compatible. Ranitidine 
stable for 24 hr at 25°C. Vancomycin 
not tested

1515 C

Verapamil HCl KN 80 mg LI 1 g D5W, NS Physically compatible for 24 hr 764 C

a Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

b Tested in methyl-methacrylate-butadiene-styrene plastic containers.

c Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

d Test performed using the formulation WITHOUT edetate disodium.

Drugs in Syringe Compatibility

Vancomycin HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Caffeine citrate 20 mg/1 mL LI 50 mg/1 mL Visually compatible for 4 hr at 25°C 2440 C

Dimenhydrinate 10 mg/1 mL 50 mg/1 mL Precipitate forms 2569 I

Heparin sodium 2500 units/1 mL LI 500 mg Turbidity or precipitate forms 
within 5 min

1053 I

Pantoprazole sodium a 4 mg/1 mL 50 mg/1 mL Clear solution 2574 C

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Vancomycin HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acetaminophen CAD 10 mg/mL HOS 5 mg/mLb Physically compatible with little or no loss of 
either drug in 4 hr at 23°C

2901, 
2902 

C

Acyclovir sodium BW 5 mg/mLa LI 5 mg/mLa Physically compatible for 4 hr at 25°C 1157 C

Albumin human 0.1 and 1%b 20 mg/mLa Heavy turbidity forms immediately and precipitate 
develops subsequently

1701 I

Aldesleukin CHIq a Visually compatible. Aldesleukin activity retained. 
Vancomycin not tested

1890 C

Allopurinol sodium BW 3 mg/mLb LY 10 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Alprostadil BED 7.5 mcg/mLp e LI 5 mg/mLs Visually compatible for 1 hr 2746 C

Amifostine USB 10 mg/mLa AB 10 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Amiodarone HCl LZ 4 mg/mLc LI 5 mg/mLc Physically compatible for 4 hr at room  
temperature

1444 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amiodarone HCl WY 6 mg/mLa APP 4 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Amiodarone HCl WY 6 mg/mLa APP 10 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Ampicillin sodium SKB 250 mg/mLd AB 20 mg/mLa Transient precipitate forms 2189 ?

Ampicillin sodium SKB 1, 10, 50 mg/mLb AB 20 mg/mLa Physically compatible for 4 hr at 23°C 2189 C

Ampicillin sodium SKB 1b, 10b, 50b, 250d 
mg/mL

AB 2 mg/mLa Physically compatible for 4 hr at 23°C 2189 C

Ampicillin sodium–
sulbactam sodium

PF 250 mg/mLd t AB 20 mg/mLa Transient precipitate forms 2189 ?

Ampicillin sodium–
sulbactam sodium

PF 1, 10, 50 mg/mLb t AB 20 mg/mLa Physically compatible for 4 hr at 23°C 2189 C

Ampicillin sodium–
sulbactam sodium

PF 1b t , 10b t , 50b t , 250 
d t mg/mL

AB 2 mg/mLa Physically compatible for 4 hr at 23°C 2189 C

Amsacrine NCI 1 mg/mLa LI 10 mg/mLa Visually compatible for 4 hr at 22°C 1381 C

Anidulafungin VIC 0.5 mg/mLa APP 10 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Atracurium besylate BW 0.5 mg/mLa ES 5 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Aztreonam SQ 200 mg/mLb LI 67 mg/mLb White granular precipitate forms immediately in 
tubing when given sequentially

1364 I

Aztreonam SQ 40 mg/mLa AB 10 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bivalirudin TMC 5 mg/mLa AB 10 mg/mLa Gross white precipitate forms immediately 2373 I

Cangrelor tetrasodium TMC 1 mg/mLb 10 mg/mLb Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.7 mg/mLb HOS 10 mg/mLb Physically compatible for 4 hr at room tempera-
ture

2758 C

Caspofungin acetate ME 0.5 mg/mLb HOS 4 mg/mLb Physically compatible over 60 min 2766 C

Cefazolin sodium SKB 200 mg/mLd AB 20 mg/mLa Transient precipitate forms 2189 ?

Cefazolin sodium SKB 10 and 50 mg/mLa AB 20 mg/mLa Gross white precipitate forms immediately 2189 I

Cefazolin sodium SKB 1 mg/mLa AB 20 mg/mLa Physically compatible for 4 hr at 23°C 2189 C

Cefazolin sodium SKB 200 mg/mLd AB 2 mg/mLa Physically compatible for 4 hr at 23°C 2189 C

Cefazolin sodium SKB 50 mg/mLa AB 2 mg/mLa Subvisible haze forms immediately 2189 I

Cefazolin sodium SKB 1 and 10 mg/mLa AB 2 mg/mLa Physically compatible for 4 hr at 23°C 2189 C

Cefepime HCl BMS 120 mg/mLd 30 mg/mL Physically compatible with less than 10% cefepime 
loss. Vancomycin not tested

2513 C

Cefepime HCl APO 20 mg/mLb NVP 4 mg/mLb Samples from 4-hr cefepime and 1-hr vancomycin 
infusions physically compatible during infusion 
and after 24 hr at 22.5°C in dark. Cefepime chem-
ically stable during infusion and after 12 hr at 
22.5°C in dark; vancomycin not measured using an 
assay noted to be stability indicating

3475 C

Cefepime HCl APO 20 mg/mLa NVP 5 mg/mLa Samples from 4-hr cefepime and 1-hr vancomycin 
infusions physically compatible during infusion 
and after 24 hr at 22.5°C in dark. Cefepime chem-
ically stable during infusion and after 12 hr at 
22.5°C in dark; vancomycin not measured using an 
assay noted to be stability indicating

3475 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cefepime HCl APO 20 mg/mLa NVP 4 mg/mLb Samples from 4-hr cefepime and 1-hr vancomycin 
infusions physically compatible during infusion 
and after 24 hr at 22.5°C in dark. Cefepime chem-
ically stable during infusion and after 12 hr at 
22.5°C in dark; vancomycin not measured using an 
assay noted to be stability indicating

3475 C

Cefepime HCl APO 20 mg/mLb NVP 5 mg/mLa Samples from 4-hr cefepime and 1-hr vancomycin 
infusions physically compatible during infusion 
and after 24 hr at 22.5°C in dark. Cefepime chem-
ically stable during infusion and after 12 hr at 
22.5°C in dark; vancomycin not measured using an 
assay noted to be stability indicating

3475 C

Cefotaxime sodium 100 mg/mLd 12.5, 25, 30, 
50 mg/mLd 

White precipitate forms immediately 1721 I

Cefotaxime sodium 100 mg/mLd 5 mg/mLd No precipitate visually observed over 7 days at 
room temperature, but nonvisible incompatibility 
cannot be ruled out

1721 ?

Cefotaxime sodium HO 200 mg/mLd AB 20 mg/mLa Transient precipitate forms 2189 ?

Cefotaxime sodium HO 50 mg/mLa AB 20 mg/mLa White cloudiness forms immediately 2189 I

Cefotaxime sodium HO 1 and 10 mg/mLa AB 20 mg/mLa Physically compatible for 4 hr at 23°C 2189 C

Cefotaxime sodium HO 1a , 10a , 50a , 200d 
mg/mL

AB 2 mg/mLa Physically compatible for 4 hr at 23°C 2189 C

Cefotetan disodium ZEN 200 mg/mLd AB 20 mg/mLa Transient precipitate forms followed by white 
precipitate in 4 hr

2189 I

Cefotetan disodium ZEN 10 and 50 mg/mLa AB 20 mg/mLa Gross white precipitate forms immediately 2189 I

Cefotetan disodium ZEN 1 mg/mLa AB 20 mg/mLa Subvisible haze forms immediately. White precip-
itate in 4 hr

2189 I

Cefotetan disodium ZEN 1a , 10a , 50a , 200d 
mg/mL

AB 2 mg/mLa Physically compatible for 4 hr at 23°C 2189 C

Cefoxitin sodium ME 180 mg/mLd AB 20 mg/mLa Transient precipitate forms 2189 ?

Cefoxitin sodium ME 50 mg/mLa AB 20 mg/mLa Immediate gross white precipitate 2189 I

Cefoxitin sodium ME 10 mg/mLa AB 20 mg/mLa Visible haze forms in 4 hr at 23°C 2189 I

Cefoxitin sodium ME 1 mg/mLa AB 20 mg/mLa Physically compatible for 4 hr at 23°C 2189 C

Cefoxitin sodium ME 1a , 10a , 50a , 180d 
mg/mL

AB 2 mg/mLa Physically compatible for 4 hr at 23°C 2189 C

Ceftazidime 50 mg/mLd 10 mg/mLa Precipitates immediately 873 I

Ceftazidime SKB 10a , 50a , 200d mg/
mL

AB 20 mg/mLa Gross white precipitate forms immediately 2189 I

Ceftazidime SKB 1 mg/mLa AB 20 mg/mLa Physically compatible for 4 hr at 23°C 2189 C

Ceftazidime SKB 1a , 10a , 50a , 200d 
mg/mL

AB 2 mg/mLa Physically compatible for 4 hr at 23°C 2189 C

Ceftazidime SKB 125 mg/mL 30 mg/mL Precipitates immediately 2434 I

Ceftazidime GSK 120 mg/mLd 30 mg/mL Precipitates 2513 I

Ceftazidime 125 mg/mL LI 10 mg/mLa Physically incompatible 3536 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Ceftazidime–avibactam 
sodium

FOR 8 mg/mLa cc HOS 5, 10, 15, 20 
mg/mLa 

Physically incompatible 3480 I

Ceftazidime–avibactam 
sodium

FOR 20 mg/mLa cc HOS 5 mg/mLa Physically compatible for up to 24 hr at room 
temperature with no loss of antimicrobial activity

3480 C

Ceftazidime–avibactam 
sodium

FOR 20 mg/mLa cc HOS 10, 15, 20 
mg/mLa 

Physically incompatible 3480 I

Ceftazidime–avibactam 
sodium

FOR 40 mg/mLa cc HOS 5, 10 mg/mLa Physically compatible for up to 24 hr at room 
temperature with no loss of antimicrobial activity

3480 C

Ceftazidime–avibactam 
sodium

FOR 40 mg/mLa cc HOS 15, 20 mg/
mLa 

Physically incompatible 3480 I

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLc x APP 5 mg/mLc Physically compatible for 2 hr 3262 C

Ceftolozane sulfate–
tazobactam sodium

ME 15 mg/mLa x HOS 5, 10 mg/mLa Physically compatible for up to 24 hr at room 
temperature with no loss of antimicrobial activity

3480 C

Ceftolozane sulfate–
tazobactam sodium

ME 15 mg/mLa x HOS 15, 20 mg/
mLa 

Physically incompatible 3480 I

Ceftriaxone sodium RC 100 mg/mL LI 20 mg/mL White precipitate forms immediately 1398 I

Ceftriaxone sodium RC 250 mg/mLd AB 20 mg/mLa Transient precipitate forms 2189 ?

Ceftriaxone sodium RC 10 and 50 mg/mLa AB 20 mg/mLa Gross white precipitate forms immediately 2189 I

Ceftriaxone sodium RC 1 mg/mLa AB 20 mg/mLa Subvisible haze forms immediately 2189 I

Ceftriaxone sodium RC 1a , 10a , 50a , 250d 
mg/mL

AB 2 mg/mLa Physically compatible for 4 hr at 23°C 2189 C

Cefuroxime sodium GW 150 mg/mLd AB 20 mg/mLa Transient precipitate forms followed by a subvis-
ible haze

2189 I

Cefuroxime sodium GW 50 mg/mLa AB 20 mg/mLa Gross white precipitate forms immediately 2189 I

Cefuroxime sodium GW 10 mg/mLa AB 20 mg/mLa Subvisible haze forms immediately 2189 I

Cefuroxime sodium GW 1 mg/mLa AB 20 mg/mLa Physically compatible for 4 hr at 23°C 2189 C

Cefuroxime sodium GW 1a , 10a , 50a , 150d 
mg/mL

AB 2 mg/mLa Physically compatible for 4 hr at 23°C 2189 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa AB 10 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Clarithromycin AB 4 mg/mLa DB 10 mg/mLa Visually compatible for 72 hr at both 30 and 17°C 2174 C

Cloxacillin sodium SMX 100 mg/mL PPC 50 mg/mL Precipitates immediately 3245 I

Cloxacillin sodium SMX 0.8b and 1.25b mg/
mL

PPC 0.3 mg/mLb Visually compatible for up to 1 hr at 25°C 3246 C

Cloxacillin sodium SMX 23.75 mg/mLb PPC 0.5 mg/mLb Visually compatible for up to 1 hr at 25°C 3246 C

Cloxacillin sodium SMX 1.25b and 1.75b mg/
mL

PPC 0.6 mg/mLb Visually compatible for up to 1 hr at 25°C 3246 C

Cloxacillin sodium SMX 1.25b and 3.4b mg/
mL

PPC 1.3 mg/mLb Visually compatible for up to 1 hr at 25°C 3246 C

Cloxacillin sodium SMX 0.8b , 1.75b , 3.4b , 
and 6.8b mg/mL

PPC 2 mg/mLb Visually compatible for up to 1 hr at 25°C 3246 C

Cloxacillin sodium SMX 12.5b and 20b mg/mL PPC 2 mg/mLb White, gel-like precipitate forms immediately 3246 I

Cloxacillin sodium SMX 1.25 mg/mLb PPC 2.5 mg/mLb White, gel-like precipitate forms within 1 hr 3246 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cloxacillin sodium SMX 6.8 mg/mLb PPC 2.5 mg/mLb White, gel-like precipitate forms immediately 3246 I

Cloxacillin sodium SMX 1.25b and 12.5b mg/
mL

PPC 5 mg/mLb White, gel-like precipitate forms immediately 3246 I

Cloxacillin sodium SMX 5 mg/mLb PPC 8 mg/mLb White, gel-like precipitate forms immediately 3246 I

Cloxacillin sodium SMX 1.25 mg/mLb PPC 9.5 mg/mLb White, gel-like precipitate forms immediately 3246 I

Colistimethate sodium MIL 1.5 mg/mLb SIA 10 mg/mLb Visually compatible for 1 hr at 26°C 3335 C

Cyclophosphamide MJ 20 mg/mLa LI 5 mg/mLa Physically compatible for 4 hr at 25°C 1194 C

Defibrotide sodium JAZ 8 mg/mLb MYL 10.4 mg/mLb Solution became milky white and opalescent. 
Precipitate formed within 1 hr when defibrotide 
added to vancomycin HCl, but developed immedi-
ately when order of mixing was reversed

3149 I

Dexmedetomidine HCl AB 4 mcg/mLb AB 10 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Diltiazem HCl MMD 5 mg/mL LI 5 and 50 mg/
mLb 

Visually compatible 1807 C

Docetaxel RPR 0.9 mg/mLa LI 10 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Doripenem JJ 5 mg/mLa b HOS 10 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxapram HCl RB 2 mg/mLa APP 5 mg/mLa Visually compatible for 4 hr at 23°C 2470 C

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa AB 10 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Enalaprilat MSD 0.05 mg/mLb LE 5 mg/mLa Physically compatible for 24 hr at room tempera-
ture under fluorescent light

1355 C

Eravacycline dihydro-
chloride

TET 0.6 mg/mLb AVG 5 mg/mLb Physically compatible for 2 hr at room tempera-
ture

3532 C

Esmolol HCl DCC 10 mg/mLa LE 5 mg/mLa Physically compatible for 24 hr at 22°C 1169 C

Etoposide phosphate BR 5 mg/mLa LI 10 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Fat emulsion, intrave-
nous

OTS 20%y SHI 5 mg/mLa z Fine particles increased after preparation and 
continued to increase over time

3452 I

Fenoldopam mesylate AB 80 mcg/mLb APP 10 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Filgrastim AMG 30 mcg/mLa AB 10 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Floxacillindd 250 mg/mL LI 10 mg/mLa Physically incompatible 3536 I

Fluconazole RR 2 mg/mL LY 20 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Fludarabine phosphate BX 1 mg/mLa LI 10 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Foscarnet sodium AST 24 mg/mL LE 20 mg/mL Precipitates immediately 1335 I

Foscarnet sodium AST 24 mg/mL LE 15 mg/mLc Physically compatible for 24 hr at 25°C under fluo-
rescent light

1393 C

Foscarnet sodium AST 24 mg/mL LE 10 mg/mLb Visually compatible for 24 hr at room tempera-
ture. No precipitate found

2063 C

Furosemide 10 mg/mL LI 10 mg/mLa Physically incompatible 3536 I

Gallium nitrate FUJ 1 mg/mLb AB 5 mg/mLb Visually compatible for 24 hr at 25°C 1673 C

Gemcitabine HCl LI 10 mg/mLb LI 10 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa AB 10 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Heparin sodium TR 50 units/mL LI 6.6 mg/mLa Visually incompatible within 4 hr at 25°C 1793 I

Heparin sodium ES 100 units/mLc LE 10 mg/mLb Precipitate forms 2063 I

Heparin sodium LEO 10 and 5000 units/
mLb 

PHS 2.5 mg/mLb Physically compatible with little change in heparin 
activity in 14 days at 4 and 37°C. Antibiotic not 
tested

2684 C

Heparin sodium LEO 10 units/mLb PHS 2 mg/mLb Physically compatible with little change in heparin 
activity in 14 days at 4 and 37°C. Antibiotic not 
tested

2684 C

Hetastarch in lactated 
electrolyte

AB 6% LI 10 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydromorphone HCl WY 0.2 mg/mLa LI 5 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Hydromorphone HCl HOS 2 mg/mL HOS 4 mg/mLb Physically compatible 2794 C

Ibuprofen lysinate OVA 10 mg/mL HOS 50 mg/mLd Measured turbidity increased immediately and 
solution became milky white and opaque

3541 I

Idarubicin HCl AD 1 mg/mLb AD 4 mg/mLa Color changes immediately 1525 I

Insulin, regular LI 0.2 unit/mLb LI 4 mg/mLa Physically compatible for 2 hr at 25°C 1395 C

Isavuconazonium 
sulfate

ASP 1.5 mg/mLc HOS 5 mg/mLc Physically compatible for 2 hr 3263 C

Labetalol HCl SC 1 mg/mLa LE 5 mg/mLa Physically compatible for 24 hr at 18°C 1171 C

Levofloxacin OMN 5 mg/mLa LI 50 mg/mL Visually compatible for 4 hr at 24°C 2233 C

Linezolid PHU 2 mg/mL FUJ 10 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.33 mg/mLb LI 5 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Magnesium sulfate IX 16.7, 33.3, 66.7, 100 
mg/mLa 

LI 5 mg/mLa Physically compatible for at least 4 hr at 32°C 813 C

Melphalan HCl BW 0.1 mg/mLb LY 10 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meperidine HCl WY 10 mg/mLa LI 5 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Meropenem ZEN 1 and 50 mg/mLb LI 5 mg/mLd Visually compatible for 4 hr at room temperature 1994 C

Meropenem 50 mg/mL SZ 50 mg/mL Precipitates immediately 3538 I

Meropenem–vabor-
bactam

TMC 8 mg/mLb v FRK 5 mg/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Methotrexate sodium LE a f AB 510 mgg Physically compatible during 1-hr simultaneous 
infusion

1405 C

Methotrexate sodium 30 mg/mL 5 mg/mLa Visually compatible for 2 hr at room temperature. 
Yellow precipitate in 4 hr

1788 I

Methylprednisolonedd 50 mg/mL LI 10 mg/mLa Physically incompatible 3536 I

Midazolam HCl RC 1 mg/mLa LI 5 mg/mLa Visually compatible for 24 hr at 23°C 1847 C

Midazolam HCl RC 5 mg/mL LI 5 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Milrinone lactate SS 0.2 mg/mLa OR 5 mg/mLa Visually compatible for 4 hr at 25°C 2381 C

Morphine sulfate WI 1 mg/mLa LI 5 mg/mLa Physically compatible for 4 hr at 25°C 987 C

Mycophenolate mofetil 
HCl

RC 5.9 mg/mLa 10 mg/mLa Physically compatible and 3% mycophenolate 
mofetil loss in 4 hr

2738 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Nafcillin sodium BE 250 mg/mLd AB 20 mg/mLa Transient precipitate forms followed by a visibly 
hazy solution

2189 I

Nafcillin sodium BE 10 and 50 mg/mLb AB 20 mg/mLa Gross white precipitate forms immediately 2189 I

Nafcillin sodium BE 1 mg/mLb AB 20 mg/mLa Physically compatible for 4 hr at 23°C 2189 C

Nafcillin sodium BE 10b , 50b , 250d mg/
mL

AB 2 mg/mLa Subvisible measured haze forms immediately 2189 I

Nafcillin sodium BE 1 mg/mLb AB 2 mg/mLa Physically compatible for 4 hr at 23°C 2189 C

Nicardipine HCl DCC 0.1 mg/mLa LE 5 mg/mLa Visually compatible for 24 hr at room temperature 235 C

Ondansetron HCl GL 1 mg/mLb LI 10 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Oxacillin sodium AUR 20 mg/mLd HOS 10 mg/mLa Precipitates immediately 3477 I

Paclitaxel NCI 1.2 mg/mLa 10 mg/mLa Physically compatible for 4 hr at 22°C 1528 C

Palonosetron HCl MGI 50 mcg/mL HOS 5 mg/mLa Physically compatible and no loss of either drug in 
4 hr at room temperature

2765 C

Pancuronium bromide ES 0.05 mg/mLa ES 5 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Pantoprazole sodium ALTr 8 mg/mL ME 40 mg/mL Color change after 10 hr 2727 I

Pemetrexed disodium LI 20 mg/mLb AB 10 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Phenytoindd 50 mg/mL LI 10 mg/mLa Physically incompatible 3536 I

Piperacillin sodium–
tazobactam sodium

LEr 40 mg/mLa u AB 10 mg/mLa White turbidity forms immediately and white 
precipitate forms in 4 hr

1688 I

Piperacillin sodium–
tazobactam sodium

LEr 200 mg/mLd u AB 20 mg/mLa Transient precipitate forms 2189 ?

Piperacillin sodium–
tazobactam sodium

LEr 10 and 50 mg/mLa u AB 20 mg/mLa Gross white precipitate forms immediately 2189 I

Piperacillin sodium–
tazobactam sodium

LEr 1 mg/mLa u AB 20 mg/mLa Physically compatible for 4 hr at 23°C 2189 C

Piperacillin sodium–
tazobactam sodium

LEr 1a u , 10a u , 50a u , 
200d u mg/mL

AB 2 mg/mLa Physically compatible for 4 hr at 23°C 2189 C

Piperacillin sodium–
tazobactam sodium

SZr 30 mg/mLd u w APP 4 mg/mLd Physically compatible for 5 days at 25°C 2935 , 
3474 

C

Piperacillin sodium–
tazobactam sodium

SZr 40 mg/mLd u w APP 4 mg/mLd Physically compatible for 5 days at 25°C 2935 C

Piperacillin sodium–
tazobactam sodium

HOSr 100 mg/mLd u APP 10 mg/mLa Transient precipitate clears within 15 seconds 2933 ?

Piperacillin sodium–
tazobactam sodium

APPr 16, 30, 40, 80, 100 
mg/mLb u 

APP 2 mg/mLb Physically compatible for up to 4 hr 3476 C

Piperacillin sodium–
tazobactam sodium

APPr 16, 30, 40 mg/mLa u APP 4 mg/mLa Physically compatible for up to 4 hr 3476 C

Piperacillin sodium–
tazobactam sodium

APPr 80, 100 mg/mLa u APP 4 mg/mLa White precipitate forms only when piperacillin–
tazobactam added to vancomycin; not observed 
when order of mixing was reversed

3476 I

Piperacillin sodium–
tazobactam sodium

APPr 16, 30, 40, 80, 100 
mg/mLb u 

APP 5 mg/mLb Physically compatible for up to 4 hr 3476 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Piperacillin sodium–
tazobactam sodium

APPr 16 mg/mLa u APP 8 mg/mLa Persistent white precipitate forms 3476 I

Piperacillin sodium–
tazobactam sodium

APPr 30, 40, 80, 100 mg/
mLa u 

APP 8 mg/mLa Immediate white cloudiness forms, then dissipates 3476 ?

Piperacillin sodium–
tazobactam sodium

APPr 16, 30 mg/mLb u APP 10 mg/mLb Physically compatible for up to 4 hr 3476 C

Piperacillin sodium–
tazobactam sodium

APPr 40 mg/mLb u APP 10 mg/mLb White precipitate forms only when piperacillin–
tazobactam added to vancomycin; not observed 
when order of mixing was reversed

3476 I

Piperacillin sodium–
tazobactam sodium

APPr 80, 100 mgb u APP 10 mg/mLb Immediate white cloudiness forms, then dissipates 3476 ?

Piperacillin sodium–
tazobactam sodium

HOSr 30, 40, 44.4, 53.3, 
60, 71.1, 80 mg/
mLb u 

APP 4 mg/mLb Physically compatible for 24 hr at 21 to 25°C 3478 C

Piperacillin sodium–
tazobactam sodium

HOSr 30, 40, 44.4, 53.3, 
60, 71.1, 80 mg/
mLb u 

APP 5 mg/mLb Physically compatible for 24 hr at 21 to 25°C 3478 C

Piperacillin sodium–
tazobactam sodium

BAaa 60 mg/mLu bb APP 5, 8, 9 mg/
mLb 

Physically compatible for 24 hr at 21 to 25°C 3478 C

Piperacillin sodium–
tazobactam sodium

WYaa 30, 53.3, 80 mg/mLu APP 5 mg/mLb Physically compatible for 24 hr at 21 to 25°C 3478 C

Piperacillin sodium–
tazobactam sodium

HOSr 30, 40, 44.4, 53.3, 
60, 71.1, 80 mg/
mLb u 

APP 6 mg/mLb Physically compatible for 24 hr at 21 to 25°C 3478 C

Piperacillin sodium–
tazobactam sodium

HOSr 30, 40, 44.4, 53.3, 
60, 71.1, 80 mg/
mLb u 

APP 7 mg/mLb Physically compatible for 24 hr at 21 to 25°C 3478 C

Piperacillin sodium–
tazobactam sodium

HOSr 30, 40, 44.4, 53.3, 60 
mg/mLb u 

APP 8 mg/mLb Physically compatible for 24 hr at 21 to 25°C 3478 C

Piperacillin sodium–
tazobactam sodium

HOSr 71.1, 80 mg/mLb u APP 8 mg/mLb Transient and reversible precipitate forms 3478 ?

Piperacillin sodium–
tazobactam sodium

WYaa 30, 53.3, 80 mg/mLu APP 8 mg/mLb Physically compatible for 24 hr at 21 to 25°C 3478 C

Piperacillin sodium–
tazobactam sodium

HOSr 30, 40, 44.4, 53.3, 
60, 71.1, 80 mg/
mLb u 

APP 10 mg/mLb Transient and reversible precipitate forms 3478 ?

Piperacillin sodium–
tazobactam sodium

HOSr 30, 40, 44.4, 53.3, 
60, 71.1, 80 mg/
mLb u 

APP 12 mg/mLb Irreversible precipitate forms 3478 I

Piperacillin sodium–
tazobactam sodium

BAaa 60 mg/mLu bb BA 5 mg/mLbb Physically compatible for 24 hr at 21 to 25°C 3478 C

Piperacillin sodium–
tazobactam sodium

WYaa 30, 53.3, 80 mg/mLu BA 5 mg/mLbb Physically compatible for 24 hr at 21 to 25°C 3478 C

Piperacillin sodium–
tazobactam sodium

SZr 28 mg/mLa u HOS 5 mg/mLa Physically compatible for up to 24 hr at room 
temperature with no loss of antimicrobial activity

3480 C

Piperacillin sodium–
tazobactam sodium

SZr 28 mg/mLa u HOS 10, 15, 20 
mg/mLa 

Physically incompatible 3480 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Piperacillin sodium–
tazobactam sodium

PFaa 60 mg/mLu bb BA 5 mg/mLbb No evidence of physical incompatibility via simu-
lated Y-site infusion; however, a white precipitate 
forms during actual Y-site infusion

3481 ?

Piperacillin–tazobact-
amdd 

ee 200 mg/mLff LI 10 mg/mLa Physically incompatible 3536 I

Plazomicin sulfate ACH 24 mg/mLc FRK 5 mg/mLc Physically compatible for 1 hr at 20 to 25°C 3432 C

Posaconazole ME 18 mg/mL 5 mg/mLc Physically compatible 2911, 
2912 

C

Propofol ZENaa 10 mg/mL AB 10 mg/mLa Physically compatible for 1 hr at 23°C 2066 C

Propofol BAr 10 mg/mL 10 mg/mLa Emulsion disruption within 1 to 4 hr at room 
temperature

2336 I

Propofol ASZaa 10 mg/mL 10 mg/mLa Physically compatible for up to 30 days at room 
temperature

2336 C

Propofol ee 1 mg/mL LI 10 mg/mLa Physically incompatible 3536 I

Remifentanil HCl GW 0.025 and 0.25 mg/
mLb 

AB 10 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb LI 10 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Sargramostim IMM 15 mcg/mLb LI 20 mg/mLc Visually compatible for 2 hr 1618 C

Sargramostim IMM 6 mcg/mLb h LI 20 mg/mLc Haze forms within 15 min and increases due to 
vancomycin incompatibility with albumin human

1618 , 
1701 

I

Sodium bicarbonate 1.4% 5 mg/mLa Visually compatible for 4 hr at room temperature 1788 C

Tacrolimus FUJ 1 mg/mLb LI 5 mg/mLa Visually compatible for 24 hr at 25°C 1630 C

Tedizolid phosphate CUB 0.8 mg/mLb HOS 5 mg/mLb Physically compatible for 2 hr 3244 C

Teniposide BR 0.1 mg/mLa AB 10 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Theophylline TR 4 mg/mL LI 6.6 mg/mLa Visually compatible for 6 hr at 25°C 1793 C

Theophylline 20 mg/mL LI 10 mg/mLa Physically incompatible 3536 I

Thiotepa IMMi 1 mg/mLa AB 10 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Tigecycline WY 1 mg/mLb 5 mg/mLb Physically compatible for 4 hr 2714 C

TNA #218 to #226j AB 10 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

TPN #61j k LI 50 mg/1 mLl Physically compatible 1012 C

TPN #61j m LI 300 mg/6 mLl Physically compatible 1012 C

TPN #91j n LI 30 mgo Physically compatible 1170 C

TPN #189j DB 10 mg/mLb Visually compatible for 24 hr at 22°C 1767 C

TPN #212 to #215j AB 10 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Valproate sodium 100 mg/mL LI 10 mg/mLa Physically incompatible 3536 I

Vecuronium bromide OR 0.1 mg/mLa ES 5 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Vinorelbine tartrate BW 1 mg/mLb LY 10 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Zidovudine BW 4 mg/mLa LI 15 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Tested in sterile water for injection.

e Tested in a 1:1 mixture of dextrose 5% and TPN #274 (see Appendix).

f Concentration unspecified.

g Infused over one hour simultaneously with methotrexate.

h Tested with 0.1% albumin human added.

i Lyophilized formulation tested.

j Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

k Run at 21 mL/hr.

l Given over 30 minutes by syringe pump.

m Run at 94 mL/hr.

n Run at 10 mL/hr.

o Given over one hour by syringe pump.

p Tested in a 1:1 mixture of (1) dextrose 5% and dextrose 5% in sodium chloride 0.45% with and without potassium chloride 20 mEq/L and also in (2) dextrose 10% in sodium 
chloride 0.45% with and without potassium chloride 20 mEq/L.

q Tested with albumin human 0.1%.

r Test performed using the formulation WITHOUT edetate disodium.

s Tested in either dextrose 5% or in sodium chloride 0.9%, but the report did not specify which solution.

t Ampicillin component. Ampicillin in a 2:1 fixed-ratio concentration with sulbactam.

u Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

v Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

w If sterile water for injection is used as the diluent, manufacturers recommend a maximum volume per dose of 50 mL.

x Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

y Run at 25 mL/hr with dextrose 5% run at 83 mL/hr.

z Run at 100 mL/hr.

aa Test performed using the formulation WITH edetate disodium.

bb Tested as the premixed infusion solution.

cc Ceftazidime component. Ceftazidime in a 4:1 fixed-ratio concentration with avibactam.

dd Salt not specified.

ee Presence or absence of edetate disodium not specified.

ff Not specified whether concentration refers to single component or combined components.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Additional Compatibility Information
Peritoneal Dialysis Solutions
Reports have revealed that administration of sterile vancomycin 
by the intraperitoneal route during continuous ambulatory peri-
toneal dialysis (CAPD) has resulted in a syndrome of chemical 
peritonitis, ranging from a cloudy dialysate alone to a cloudy 
dialysate accompanied by variable degrees of abdominal pain 

and fever.3464 3465 3466 3467 3468 3469 Manufacturers state that the 
safety and efficacy of vancomycin administered by the intra-
peritoneal route have not been established by adequate and 
well-controlled trials.3464 3465 3466 3467 3468 3469 

The activity of vancomycin 15 mg/L was evaluated in peri-
toneal dialysis fluids containing dextrose 1.5 or 4.25% (Dianeal 
137, Travenol). Storage at 25°C resulted in virtually no loss of 
antimicrobial activity in 24 hours.515 
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Vancomycin hydrochloride (Lilly) prepared at vancomycin 
concentrations of 10 and 50 mg/L in peritoneal dialysis concen-
trate with dextrose 50% (McGaw) retained 93 to 100% of its 
initial activity after 24 hours of storage at room temperature.1044 

The stability of vancomycin hydrochloride (Lilly) prepared 
at a vancomycin concentration of 20 mg/L in peritoneal dial-
ysis solutions (Dianeal 137 and PD-2) with heparin sodium 
500 units/L was evaluated. Approximately 95 ± 12% activity 
remained after 24 hours at 25°C.1228 

Vancomycin hydrochloride (Lilly) prepared at a vancomycin 
concentration of 15 mg/L to 5.3 g/L in Dianeal with dextrose 
2.5 or 4.25% was physically compatible with heparin sodium 
(Organon) 500 to 14,300 units/L for 24 hours at 25°C under 
fluorescent light. However, a white precipitate formed imme-
diately in combinations of heparin sodium with vancomycin 
hydrochloride 6.9 to 14.3 g/L.1322 

The retention of antimicrobial activity of vancomycin hydro-
chloride (Lilly) prepared at a vancomycin concentration of 1 g/L 
alone and with each of two aminoglycosides, gentamicin sulfate 
(SoloPak) prepared at a gentamicin concentration of 120 mg/L 
and tobramycin sulfate (Lilly) prepared at a tobramycin concen-
tration of 120 mg/L, in Dianeal PD-2 (Travenol) with dextrose 
1.5% was evaluated. Little or no loss of any antibiotic occurred 
in 8 hours at 37°C. Vancomycin hydrochloride alone retained 
activity for at least 48 hours at 4 and 25°C. In combination 
with gentamicin sulfate and tobramycin sulfate, antimicro-
bial activity of both vancomycin and the aminoglycosides was 
retained for up to 48 hours. However, refrigeration at 4°C was 
recommended for storage periods greater than 24 hours.1414 

The stability of vancomycin hydrochloride (Lilly) prepared at 
a vancomycin concentration of 25 mg/L in Dianeal 137 (Baxter) 
with dextrose 1.36 and 3.86%, while protected from direct 
sunlight, was evaluated. At both dextrose concentrations, less 
than 4% vancomycin was lost in 42 days at 4°C. At 20°C, a 5% 
or less loss occurred in 28 days. At 37°C, a 10% loss occurred in 
6 to 7 days.1654 

Vancomycin hydrochloride (Lilly) prepared at a vancomycin 
concentration of 1 mg/mL admixed with ceftazidime (Lilly) 
0.5 mg/mL in Dianeal PD-2 (Baxter) with 1.5% and also 4.25% 
dextrose was evaluated for compatibility and stability. Samples 
were stored under fluorescent light at 4 and 24°C for 24 hours 
and at 37°C for 12 hours. No precipitation or other change was 
observed by visual inspection in any sample. No loss of either 
drug was found in the samples stored at 4°C and no loss of 
vancomycin and about 4 to 5% ceftazidime loss were found in 
the samples stored at 24°C in 24 hours. Vancomycin losses of 
3% or less and ceftazidime loss of about 6% were found in the 
samples stored at 37°C for 12 hours. No difference in stability 
was found between samples at either dextrose concentration.2217 

Vancomycin hydrochloride (Lederle) prepared at a vanco-
mycin concentration of 0.05 mg/mL in Dianeal PD-2 with 
dextrose 1.5% with or without heparin sodium 1 unit/mL in PVC 
bags was chemically stable for up to 6 days at 4°C (about 3 to 
5% loss) and 25°C (up to 7% loss) and 5 days at body tempera-
ture of 37°C.866 

The addition of ceftazidime (Glaxo) 0.1 mg/mL to this peri-
toneal dialysis solution demonstrated a somewhat reduced 
stability with the ceftazidime being the defining component. 
The ceftazidime was chemically stable for up to 6 days at 4°C 
(about 3% loss), 3 days at 25°C (about 9 to 10% loss), and 12 
hours at body temperature of 37°C with the vancomycin exhib-
iting less loss throughout.866 

Vancomycin hydrochloride (Lederle) prepared at a vanco-
mycin concentration of 25 mcg/mL in Delflex peritoneal dial-
ysis solution bags with 2.5% dextrose (Fresenius) was stable 
with little loss occurring in 14 days refrigerated and at room 
temperature.2573 

Gentamicin sulfate (American Pharmaceutical Partners) 
prepared at a gentamicin concentration of 8 mcg/mL with 
vancomycin hydrochloride (Lederle) prepared at a vancomycin 
concentration of 25 mcg/mL in Delflex peritoneal dialysis solu-
tion bags with 2.5% dextrose (Fresenius) was stable with little 
or no loss of either drug occurring in 14 days refrigerated and at 
room temperature.2573 

Vancomycin hydrochloride (Abbott) prepared at a vanco-
mycin concentration of 1 mg/mL in icodextrin 7.5% PD (Baxter) 
was tested for stability at 5, 24, and 37°C. The solutions 
remained clear and colorless. Little or no loss at 5°C and about 
3% loss at 24°C after 7 days of storage was found. At 37°C, 
about 6% loss occurred in 24 hours.2650 

Vancomycin hydrochloride (Hospira) prepared at a vanco-
mycin concentration of 1 g/L in Extraneal with icodextrin 
7.5% (Baxter) peritoneal dialysis solution bags exhibited less 
than 10% loss in 14 days at 25 and 4°C and 2 days at 37°C.3537 
Vancomycin hydrochloride (Hospira) prepared at a vancomycin 
concentration of 1 g/L with gentamicin sulfate (Pfizer) prepared 
at a gentamicin concentration of 20 mg/L in Extraneal with 
icodextrin 7.5% (Baxter) peritoneal dialysis solution bags exhib-
ited less than 10% loss of either drug in 14 days at 25 and 4°C 
and 7% loss of vancomycin and 3% loss of gentamicin in 4 days 
at 37°C.3537 

Heparin Locks
Vancomycin hydrochloride (Lilly) prepared at a vancomycin 
concentration of 25 mcg/mL and heparin sodium (Elkins-Sinn) 
100 units/mL in sodium chloride 0.9% as a catheter flush 
solution were evaluated for stability when stored at 4°C for 
14 days. The flush solution was visually clear, and the vanco-
mycin activity and heparin activity were retained throughout 
the storage period. However, an additional 24 hours at 37°C to 
simulate use conditions resulted in losses of both agents ranging 
from 20 to 37%.1933 

Vancomycin hydrochloride (Lilly) prepared at a vancomycin 
concentration of 25 mcg/mL and preservative-free heparin 
sodium (Elkins-Sinn) 100 units/mL in sodium chloride 0.9% 
in 2-mL glass vials for use as a central catheter flush solution 
were evaluated for compatibility and stability at 4 and 28°C. 
Visual inspection found no evidence of color change or particu-
late formation throughout the study. Heparin activity remained 
unchanged for 100 days. Acceptable vancomycin levels were 
maintained for 30 days at 28°C and for 63 days at 4°C. However, 
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unacceptable losses occurred after those times. The activity of 
both drugs was unaffected by the presence of the other when 
compared to the activity of single drug controls.2542 

Vancomycin hydrochloride prepared at a vancomycin concen-
tration of 25 mcg/mL combined with heparin sodium (Hospira) 
10 units/mL in sterile water for injection for use as a lock solu-
tion was found to be physically compatible. Little or no vanco-
mycin loss occurred in 3 days at 4°C. However, losses of 8% 
occurred in 3 days at 27°C and 1 day at 40°C.2820 When cipro-
floxacin (Sicor) 2 mg/mL was added to this flush solution, a 
white precipitate appeared within 1 day. Losses of both cipro-
floxacin and vancomycin occurred as well.2820 

Sodium Citrate Locks
The physical compatibility of catheter lock solutions prepared 
with sodium citrate 4% anticoagulant solution (Baxter) and 
vancomycin (manufacturer unspecified) 5, 10, and 20 mg/mL 
was evaluated.3482 Solutions were stored 22 to 23°C and at 37°C 
in a water bath, both exposed to light and in the dark.3482 No 
evidence of physical incompatibility was observed throughout 
the 48-hour study period in admixtures of sodium citrate with 
vancomycin concentrations of 5 and 10 mg/mL.3482 However, 

admixtures containing sodium citrate and vancomycin 20 mg/
mL demonstrated spectrophotometric evidence of incompati-
bility in each of the 4 storage conditions, with demonstrated 
turbidity as assessed by absorbance.3482 

The physical compatibility, chemical stability, and antimi-
crobial activity of catheter lock solutions prepared with sodium 
citrate 4% anticoagulant solution (Fenwal) combined with 
vancomycin (manufacturer unspecified) 5 and 10 mg/mL and 
either gentamicin (Hospira) 1 mg/mL or ethanol 40% (v/v) were 
evaluated.3473 3483 Solutions were stored at 25 and 37°C, both 
with and without light.3473 All solutions remained visually clear 
and demonstrated mean pH changes of 0.1 or less from base-
line at 72 hours, with the exception of the admixture containing 
sodium citrate 4% with vancomycin 5 mg/mL and ethanol 40%, 
which developed slight turbidity after 48 hours in all 4 storage 
conditions.3473 Spectrophotometric evaluation demonstrated 
mean gentamicin and vancomycin concentrations in the range 
of 95 to 105% of initial concentrations at 72 hours; similarly, 
antimicrobial activity of gentamicin and vancomycin at 72 hours 
was calculated to range between 95 and 106% of baseline based 
on disk diffusion methodology.3473 

Selected Revisions July 1, 2020. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Vasopressin
AHFS 68:28

Products
Vasopressin is available in 1-mL vials.3000 Each mL of solution 
contains vasopressin 20 units, chlorobutanol 0.5%, water for 
injection, and acetic acid to adjust the pH.3000 

pH
From 3.4 to 3.6.3000 

Trade Name(s)
Vasostrict

Administration
Vasopressin injection is administered by intravenous infusion.3000 
The drug should be diluted to a concentration of 0.1 or 1 unit/mL 
in sodium chloride 0.9% or dextrose 5% and inspected for partic-
ulate matter and discoloration prior to use.3000 

The drug also has been administered by intramuscular or 
subcutaneous injection;3002 however, approved labeling no 
longer includes information on these routes.3000 

Stability
Intact vials should be stored under refrigeration at 2 to 8°C and 
protected from freezing.3000 Intact vials removed from refrigera-
tion can be stored at 20 to 25°C for up to 12 months or until the 
manufacturer’s original expiration date (whichever is shorter) at 
any time within the labeled shelf life.3000 3001 

Vials should be discarded 48 hours after initial puncture.3000 
Following dilution, unused solutions should be discarded after 
18 hours at room temperature or 24 hours under refrigera-
tion.3000 

DOI: 10.37573/9781585286850.394

Compatibility Information
Solution Compatibility

Vasopressin

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% PAR 100 and 1000 units Stable for 18 hr if stored at room temperature or 24 hr if 
stored under refrigeration

3000 C

Dextrose 5% PAR 200 units Less than 10% loss over 26 hr at 22°C 3001 C

Sodium chloride 0.9% PAR 100 and 1000 units Stable for 18 hr if stored at room temperature or 24 hr if 
stored under refrigeration

3000 C

Additive Compatibility

Vasopressin

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Verapamil HCl KN 80 mg PD 40 units D5W, NS Physically compatible for 24 hr 764 C

Y-Site Injection Compatibility (1:1 Mixture)

Vasopressin

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Amiodarone HCl WY 6 mg/mLa AMR 0.2 unit/mLb Visually compatible for 24 hr at 22°C 2352 C

Amiodarone HCl WY 1.5 mg/mLa AMR 2 and 4 units/mLb Physically compatible with vasopressin pushed 
through a Y-site over 5 sec

2478 C

Angiotensin II acetate LJ 5 and 10 
mcg/mLb 

Stated to be compatible 3430 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Argatroban SKB 1 mg/mLa AMR 0.4 unit/mLa Physically compatible for 24 hr at 23°C 2572 C

Caspofungin acetate ME 0.5 mg/mLb APP 0.2 unit/mLb Physically compatible 2641 C

Ceftaroline fosamil FOR 2.22 mg/
mLa b e 

APP 1 unit/mLa b e Physically compatible for 4 hr at 23°C 2826 C

Ceftazidime–avibactam 
sodium

ALL 20 mg/mLk l Physically compatible for up to 4 hr at room 
temperature

3004 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLh i JHP 1 unit/mLh Physically compatible for 2 hr 3262 C

Ciprofloxacin BAY 2 mg/mLa APP 0.2 unit/mLb Physically compatible 2641 C

Cisatracurium besylate AB 1 mg/mLb AMR 1 unit/mLb Physically compatible for 1 hr at 23°C 3157 C

Diltiazem HCl NVP 1 mg/mLb AMR 2 and 4 units/mLb Physically compatible with vasopressin pushed 
through a Y-site over 5 sec

2478 C

Dobutamine HCl AB 4.2 mg/mLa AMR 2 and 4 units/mLb Physically compatible with vasopressin pushed 
through a Y-site over 5 sec

2478 C

Dopamine HCl AMR 4.2 mg/mLa AMR 2 and 4 units/mLb Physically compatible with vasopressin pushed 
through a Y-site over 5 sec

2478 C

Dopamine HCl BA 3.2 mg/mLa APP 0.2 unit/mLb Physically compatible 2641 C

Epinephrine HCl AMR 4 mcg/mLb AMR 2 and 4 units/mLb Physically compatible with vasopressin pushed 
through a Y-site over 5 sec

2478 C

Eravacycline dihydro-
chloride

TET 0.6 mg/mLb PAR 1 unit/mLb Physically compatible for 2 hr at room 
temperature

3532 C

Fluconazole PF 2 mg/mL APP 0.2 unit/mLb Physically compatible 2641 C

Furosemide AB 4 mg/mLa b APP 0.4 unit/mLa b Precipitates in 5 to 15 min 2687 I

Gentamicin sulfate APP 1.2 mg/mLc APP 0.2 unit/mLb Physically compatible 2641 C

Heparin sodium BA 100 units/mLa AMR 2 and 4 units/mLb Physically compatible with vasopressin pushed 
through a Y-site over 5 sec

2478 C

Hydroxyethyl starch 
130/0.4 in sodium chlo-
ride 0.9%

FRK 6% SZ 0.4, 0.7, 1 unit/
mLa 

Visually compatible for 24 hr at room 
temperature

2770 C

Imipenem–cilastatin 
sodium

ME 5 mg/mLa g APP 0.2 unit/mLb Physically compatible 2641 C

Insulin, regular NOV 1 unit/mLb APP 0.2 unit/mLb Physically compatible 2641 C

Isavuconazonium sulfate ASP 1.5 mg/mLh JHP 1 unit/mLh Physically compatible for 2 hr 3263 C

Lidocaine HCl BA 4 mg/mLa AMR 2 and 4 units/mLb Physically compatible with vasopressin pushed 
into a Y-site over 5 sec

2478 C

Linezolid PHU 2 mg/mL APP 0.2 unit/mLb Physically compatible 2641 C

Meropenem ASZ 5 mg/mLa APP 0.2 unit/mLb Physically compatible 2641 C

Meropenem– 
vaborbactam

TMC 8 mg/mLb j PAR 1 unit/mLb Physically compatible for 3 hr at 20 to 25°C 3380 C

Metronidazole AB 5 mg/mL APP 0.2 unit/mLb Physically compatible 2641 C

Micafungin sodium ASP 1.5 mg/mLb AMR 1 unit/mL Physically compatible for 4 hr at 23°C 2683 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Milrinone lactate AB 0.2 mg/mLa AMR 2 and 4 units/mLb Physically compatible with vasopressin pushed 
through a Y-site over 5 sec

2478 C

Moxifloxacin HCl BAY 1.6 mg/mL APP 0.2 unit/mLb Physically compatible 2641 C

Nitroglycerin BA 0.2 mg/mLa AMR 2 and 4 units/mLb Physically compatible with vasopressin pushed 
through a Y-site over 5 sec

2478 C

Norepinephrine bitar-
trate

AB 4 mcg/mLb AMR 2 and 4 units/mLb Physically compatible with vasopressin pushed 
through a Y-site over 5 sec

2478 C

Norepinephrine bitar-
trate

GNS 16 mcg/mLb APP 0.2 unit/mLb Physically compatible 2641 C

Norepinephrine bitar-
trate

AB 4 mcg/mLb APP 0.2 unit/mLb Physically compatible 2641 C

Pantoprazole sodium ALTd 0.16 to 0.8 
mg/mLb 

FER 0.4 to 1 unit/mLa Visually compatible for 12 hr at 23°C 2603 C

Phenylephrine HCl AMR 40 mcg/mLb AMR 2 and 4 units/mLb Physically compatible with vasopressin pushed 
through a Y-site over 5 sec

2478 C

Phenytoin sodium ES 50 mg/mL APP 0.2 unit/mLb Crystals form immediately 2641 I

Piperacillin sodium–
tazobactam sodium

WYd 100 mg/mLf APP 0.2 unit/mLb Physically compatible 2641 C

Plazomicin sulfate ACH 24 mg/mLh PAR 1 unit/mLh Physically compatible for 1 hr at 20 to 25°C 3432 C

Procainamide HCl AB 4 mg/mLb AMR 2 and 4 units/mLb Physically compatible with vasopressin pushed 
through a Y-site over 5 sec

2478 C

Sodium bicarbonate AB 0.15 mEq/mLc APP 0.2 unit/mLb Physically compatible 2641 C

Tedizolid phosphate CUB 0.8 mg/mLb JHP 1 unit/mLb Physically compatible for 2 hr 3244 C

Telavancin HCl ASP 7.5 mg/mLa b e AMR 1 unit/mLa b e Physically compatible for 2 hr 2830 C

Voriconazole PF 3 mg/mLc APP 0.2 unit/mLb Physically compatible 2641 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in sodium chloride 0.45%.

d Test performed using the formulation WITHOUT edetate disodium.

e Tested in Ringer’s injection, lactated.

f Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

g Imipenem component. Imipenem in a 1:1 fixed-ratio concentration with cilastatin.

h Tested in both dextrose 5% and sodium chloride 0.9%.

i Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

j Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

k Ceftazidime component. Ceftazidime in a 4:1 fixed-ratio concentration with avibactam.

l Tested in dextrose 5%, sodium chloride 0.9%, and Ringer’s injection, lactated.

Selected Revisions May 1, 2020. © Copyright, October 1988. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Vecuronium Bromide
AHFS 12:20.20

Products
Vecuronium bromide is available in 10-mg vials as a lyophilized 
cake, both with and without accompanying bacteriostatic water 
for injection with benzyl alcohol 0.9% for use as a diluent. It 
also is available in 20-mg vials without a diluent. The vials also 
contain citric acid anhydrous, mannitol, and sodium phosphate 
dibasic anhydrous. Sodium hydroxide and/or phosphoric acid 
also may be present to adjust the pH.1(7/07) 

The 10- and 20-mg vials should be reconstituted with 10 
and 20 mL, respectively, of the accompanying bacteriostatic 
water for injection or sterile water for injection to yield a 1-mg/
mL solution.1(7/07) 4 The bacteriostatic water for injection, which 
contains benzyl alcohol 0.9%, is not for use in newborns.1(7/07) 

pH
From 3.5 to 4.5.1(7/07) 

Osmolality
The osmolality of vecuronium bromide 4 mg/mL was deter-
mined to be 292 mOsm/kg.1233 

Administration
Vecuronium bromide may be administered by rapid intravenous 
injection or by intravenous infusion using an infusion control 

device at a concentration of 0.1 to 0.2 mg/mL in a compatible 
solution. It should not be administered intramuscularly.4 

Stability
Vecuronium bromide should be stored at room temperature 
and protected from light. The reconstituted solution is clear 
and colorless. When reconstituted with bacteriostatic water for 
injection, the solution may be used for up to 5 days when stored 
at room temperature or under refrigeration. When reconsti-
tuted with sterile water for injection, the vial is a single-use 
container and should be stored under refrigeration and used 
within 24 hours.1(7/07) 

pH Effects
Vecuronium bromide is unstable in the presence of bases and 
should not be combined with alkaline drugs or simultaneously 
administered through the same line as an alkaline solution.4 

Syringes
Vecuronium bromide 1 mg/mL in sterile water for injection and 
packaged in plastic syringes was found to be stable with no loss 
of drug for 21 days at room temperature and refrigerated.2735 

DOI: 10.37573/9781585286850.395

Compatibility Information
Solution Compatibility

Vecuronium bromide

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium chloride 0.9% Compatible and stable for 24 hr 1(7/07) C

Dextrose 5% Compatible and stable for 24 hr 1(7/07) C

Ringer’s injection, lactated Compatible and stable for 24 hr 1(7/07) C

Sodium chloride 0.9% Compatible and stable for 24 hr 1(7/07) C

Additive Compatibility

Vecuronium bromide

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Ciprofloxacin BAY 1.6 g OR 200 mg D5W Visually compatible with no loss of cipro-
floxacin in 24 hr at 22°C under fluorescent 
light. Vecuronium not tested

2413 C
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Drugs in Syringe Compatibility

Vecuronium bromide

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Pantoprazole sodium a 4 mg/1 mL 1 mg/1 mL Precipitates 2574 I

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Vecuronium bromide

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Alprostadil BED 7.5 mcg/mLd f OR 1 mg/mLe Visually compatible for 1 hr 2746 C

Aminophylline AB 1 mg/mLa OR 0.1 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Amiodarone HCl WY 6 mg/mLa OR 1 mg/mLa Visually compatible for 24 hr at 22°C 2352 C

Cefazolin sodium LY 10 mg/mLa OR 0.1 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Ceftazidime–avibactam 
sodium

ALL 20 mg/mLk l Physically compatible for up to 4 hr at room 
temperature

3004 C

Ceftolozane sulfate–
tazobactam sodium

CUB 10 mg/mLh i SUN 1 mg/mLh Physically compatible for 2 hr 3262 C

Cefuroxime sodium GL 7.5 mg/mLa OR 0.1 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Clarithromycin AB 4 mg/mLa OR 2 mg/mLa Visually compatible for 72 hr at both 30 and 17°C 2174 C

Dexmedetomidine HCl HOS 4 mcg/mLb Stated to be compatible 3181 C

Diazepam ES 5 mg/mLa OR 0.1 mg/mLa Cloudy solution forms immediately 1337 I

Diltiazem HCl MMD 1 mg/mLa OR 1 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Dobutamine HCl LI 1 mg/mLa OR 0.1 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Dobutamine HCl LI 4 mg/mLa OR 1 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Dopamine HCl SO 1.6 mg/mLa OR 0.1 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Dopamine HCl AB 3.2 mg/mLa OR 1 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Epinephrine HCl AB 4 mcg/mLa OR 0.1 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Epinephrine HCl AB 0.02 mg/mLa OR 1 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Eravacycline dihydro-
chloride

TET 0.6 mg/mLb TE 1 mg/mL Physically compatible for 2 hr at room tempera-
ture

3532 C

Esmolol HCl DCC 10 mg/mLa OR 0.1 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Etomidate AB 2 mg/mL OR 1 mg/mL Slight turbidity and white particles form 1801 I

Fenoldopam mesylate AB 80 mcg/mLb ES 0.2 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Fentanyl citrate ES 10 mcg/mLa OR 0.1 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Fentanyl citrate ES 0.05 mg/mL OR 1 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Fluconazole RR 2 mg/mL OR 1 mg/mLa Visually compatible for 24 hr at 28°C under fluo-
rescent light

1760 C

Furosemide AMR 10 mg/mL OR 1 mg/mL Precipitate forms immediately 2062 I

Gentamicin sulfate ES 2 mg/mLa OR 0.1 mg/mLa Physically compatible for 24 hr at 28°C 1337 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Heparin sodium SO 40 units/mLa OR 0.1 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Heparin sodium ES 100 units/mLa OR 1 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Hetastarch in lactated 
electrolyte

AB 6% OR 0.2 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydrocortisone sodium 
succinate

AB 1 mg/mLa OR 0.1 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Hydromorphone HCl KN 1 mg/mL OR 1 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Ibuprofen lysinate OVA 10 mg/mL HOS 1 and 2 mg/mLh Measured turbidity increased immediately and 
solution became milky white and opaque

3541 I

Isavuconazonium 
sulfate

ASP 1.5 mg/mLh CRC 1 mg/mL Physically compatible for 2 hr 3263 C

Isoproterenol HCl ES 4 mcg/mLa OR 0.1 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Labetalol HCl AH 2 mg/mLa OR 1 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Linezolid PHU 2 mg/mL OR 1 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 0.5 mg/mLa OR 0.1 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Lorazepam WY 0.33 mg/mLa OR 4 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Lorazepam WY 0.5 mg/mLa OR 1 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Meropenem– 
vaborbactam

TMC 8 mg/mLb j MYL 1 mg/mL Physically compatible for 3 hr at 20 to 25°C 3380 C

Micafungin sodium ASP 1.5 mg/mLb BED 1 mg/mL White precipitate forms immediately 2683 I

Midazolam HCl RC 0.05 mg/mLa OR 0.1 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Midazolam HCl RC 5 mg/mL OR 4 mg/mL Visually compatible for 24 hr at 22°C 1855 C

Midazolam HCl RC 2 mg/mLa OR 1 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Milrinone lactate SW 0.2 mg/mLa OR 1 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Milrinone lactate SW 0.4 mg/mLa OR 1 mg/mL Visually compatible. Little loss of either drug in 4 
hr at 23°C

2214 C

Morphine sulfate WY 1 mg/mLa OR 0.1 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Morphine sulfate SCN 2 mg/mLa OR 1 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Nicardipine HCl WY 1 mg/mLa OR 1 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Nitroglycerin SO 0.4 mg/mLa OR 0.1 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Nitroglycerin AB 0.4 mg/mLa OR 1 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Norepinephrine bitar-
trate

AB 0.128 mg/mLa OR 1 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Palonosetron HCl MGI 50 mcg/mL BED 1 mg/mL Physically compatible and no loss of either drug in 
4 hr at room temperature

2764 C

Plazomicin sulfate ACH 24 mg/mLh TE 1 mg/mL Physically compatible for 1 hr at 20 to 25°C 3432 C

Propofol ZENm 10 mg/mL OR 1 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Ranitidine HCl GL 0.5 mg/mLa OR 0.1 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Ranitidine HCl GL 1 mg/mLa OR 1 mg/mL Visually compatible for 4 hr at 27°C 2062 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Sodium nitroprusside ES 0.2 mg/mLa OR 0.1 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Tedizolid phosphate CUB 0.8 mg/mLb CRC 1 mg/mL Physically compatible for 2 hr 3244 C

TPN #189c OR 2 mg/mLb Visually compatible for 24 hr at 22°C 1767 C

Trimethoprim– 
sulfamethoxazole

ES 0.64 mg/mLa g OR 0.1 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

Vancomycin HCl ES 5 mg/mLa OR 0.1 mg/mLa Physically compatible for 24 hr at 28°C 1337 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Refer to Appendix for the composition of parenteral nutrition solutions. TPN indicates a 2-in-1 admixture.

d Tested in a 1:1 mixture of dextrose 5% and TPN #274 (see Appendix).

e Tested in either dextrose 5% or in sodium chloride 0.9%, but the report did not specify which solution.

f Tested in a 1:1 mixture of (1) dextrose 5% and dextrose 5% in sodium chloride 0.45% with and without potassium chloride 20 mEq/L and also in (2) dextrose 10% in sodium 
chloride 0.45% with and without potassium chloride 20 mEq/L.

g Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

h Tested in both dextrose 5% and sodium chloride 0.9%.

i Ceftolozane component. Ceftolozane in a 2:1 fixed-ratio concentration with tazobactam.

j Meropenem component. Meropenem in a 1:1 fixed-ratio concentration with vaborbactam.

k Ceftazidime component. Ceftazidime in a 4:1 fixed-ratio concentration with avibactam.

l Tested in dextrose 5%, sodium chloride 0.9%, and Ringer’s injection, lactated.

m Test performed using the formulation WITH edetate disodium.

Selected Revisions May 1, 2020. © Copyright, October 1992. 
American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Verapamil Hydrochloride
AHFS 24:28.92

Products
Verapamil hydrochloride is available in single-dose containers 
including 2-mL ampuls, vials, and syringes and in 4-mL vials and 
syringes. Each mL contains verapamil hydrochloride 2.5 mg with 
sodium chloride 8.5 mg in water for injection. Hydrochloric acid 
may have been used to adjust pH during manufacture.1(7/06) 

pH
From 4 to 6.5.1(7/06) 

Osmolality
The osmolality of verapamil hydrochloride 2.5 mg/mL was 
determined to be 290 mOsm/kg.1233 

Administration
Verapamil hydrochloride is administered slowly intravenously. 
Direct intravenous injection should be performed over at least 2 
minutes and at least 3 minutes in older patients.1(7/06) 4 Intrave-
nous infusion has also been performed.4 

Stability
Verapamil hydrochloride should be stored at controlled room 
temperature and protected from light.1(7/06) Freezing should be 
avoided.4 It is physically compatible in solution over a pH range 
of 3 to 6 but may precipitate in solutions having a pH greater 
than 61(7/06) 4 or 7.1384 

Verapamil hydrochloride under simulated summer condi-
tions in paramedic vehicles was exposed to temperatures 
ranging from 26 to 38°C over 4 weeks. Analysis found no loss of 
the drug under these conditions.2562 

DOI: 10.37573/9781585286850.396

Compatibility Information
Solution Compatibility

Verapamil HCl

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s injec-
tion

MG KN 40 mg Physically compatible and chemically stable for 48 hr at 25°C 
protected from light

548 C

Dextrose 5% in Ringer’s injec-
tion, lactated

MG KN 40 mg Physically compatible and chemically stable for 24 hr at 25°C 
protected from light

548 C

Dextrose 5% in sodium chlo-
ride 0.45%

MG KN 40 mg Physically compatible and chemically stable for 24 hr at 25°C 
protected from light

548 C

Dextrose 5% in sodium chlo-
ride 0.9%

MG KN 40 mg Physically compatible and chemically stable for 24 hr at 25°C 
protected from light

548 C

Dextrose 5% CU KN 40 mg Physically compatible and chemically stable for 48 hr at 25°C 
protected from light

548 C

Dextrose 5% MGa KN 40 mg Physically compatible and chemically stable for 24 hr at 25°C 
protected from light

548 C

Dextrose 5% TRb KN 40 mg Physically compatible and chemically stable for 24 hr at 25°C 
protected from light

548 C

Dextrose 5% TRb KN 160 mg Physically compatible. No loss in 7 days at 24°C 811 C

Dextrose 5% AB KN 100 and 400 
mg

Physically compatible. No loss in 24 hr at 24°C under fluores-
cent light

1198 C

Ringer’s injection MG KN 40 mg Physically compatible and chemically stable for 24 hr at 25°C 
protected from light

548 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Ringer’s injection, lactated MG KN 40 mg Physically compatible and chemically stable for 24 hr at 25°C 
protected from light

548 C

Sodium chloride 0.45% MG KN 40 mg Physically compatible and chemically stable for 24 hr at 25°C 
protected from light

548 C

Sodium chloride 0.45% LY 1.25 and 2 g Physically compatible with no drug loss in 4 hr at 22°C 1419 C

Sodium chloride 0.9% CU KN 40 mg Physically compatible and chemically stable for 48 hr at 25°C 
protected from light

548 C

Sodium chloride 0.9% MGa KN 40 mg Physically compatible and chemically stable for 24 hr at 25°C 
protected from light

548 C

Sodium chloride 0.9% TRb KN 40 mg Physically compatible and chemically stable for 24 hr at 25°C 
protected from light

548 C

Sodium chloride 0.9% TRb KN 160 mg Physically compatible. Little loss in 7 days at 24°C 811 C

Sodium lactate 1⁄6 M MG KN 40 mg Physically compatible and chemically stable for 48 hr at 25°C 
protected from light

548 C

a Tested in polyolefin containers.

b Tested in PVC containers.

Additive Compatibility

Verapamil HCl

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Albumin human ARC 25 g KN 80 mg D5W, NS Cloudiness develops within 8 hr 764 I

Amikacin sulfate BR 2 g KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Aminophylline SE+ 1 g KN 80 mg D5W, NS Transient precipitate clears rapidly, then clear 
for 48 hr

739 ?

Aminophylline SE 1 g KN 400 mg D5W Visible turbidity forms immediately. Filtration 
removes all verapamil

1198 I

Aminophylline SE 1 g KN 100 mg D5W Visually clear, but precipitate found by micro-
scopic examination. Filtration removes all 
verapamil

1198 I

Amiodarone HCl LZ 1.8 g KN 50 mg D5W, NSa Physically compatible. 8% or less amiodarone 
loss in 24 hr at 24°C in light

1031 C

Amphotericin B SQ 100 mg KN 80 mg D5W Physically incompatible after 8 hr 764 I

Amphotericin B SQ 100 mg KN 80 mg NS Immediate physical incompatibility 764 I

Ampicillin sodium BR 4 g KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Ampicillin sodium WY 40 g SE b D5W, NS Cloudy solution clears with agitation 1166 ?

Ascorbic acid LI 1 g KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Atropine sulfate IX 0.8 mg KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Calcium chloride ES 2 g KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Calcium gluconate IX 2 g KN 80 mg D5W, NS Physically compatible for 48 hr 739 C

Cefazolin sodium SKF 2 g KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Cefotaxime sodium HO 4 g KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Cefoxitin sodium MSD 4 g KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Chloramphenicol 
sodium succinate

PD 2 g KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Clindamycin phos-
phate

UP 1.2 g KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Dexamethasone 
sodium phosphate

MSD 40 mg KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Dextran 40 TR 10% KN 80 mg NS Physically compatible for 24 hr 764 C

Diazepam RC 20 mg KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Digoxin BW 2 mg KN 80 mg D5W, NS Physically compatible for 48 hr 739 C

Dobutamine HCl LI 500 mg KN 80 mg D5W, NS Slight pink color develops after 24 hr because 
of dobutamine oxidation

764 I

Dobutamine HCl LI 250 mg KN 160 mg D5W No loss of either drug in 48 hr at 24°C or 7 
days at 5°C. Transient pink color

811 C

Dobutamine HCl LI 250 mg KN 160 mg NS Pink color and no verapamil and 3% dobuta-
mine loss in 48 hr at 24°C. At 5°C, no loss of 
either drug in 7 days

811 C

Dobutamine HCl LI 1 g KN 1.25 g D5W, NS Physically compatible for 24 hr at 21°C 812 C

Dopamine HCl ES 400 mg KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Epinephrine HCl PD 2 mg KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Eptifibatide ME 750 mg 2.5 g Physically compatible and chemically stable 
for up to 24 hr at 25°C

3049 C

Erythromycin lactobi-
onate

AB 2 g KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Floxacillin sodium BE 20 g AB 500 mg NS Haze and precipitate form in 24 hr at 30°C. No 
change at 15°C

1479 I

Furosemide HO 200 mg KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Furosemide HO 1 g AB 500 mg NS Slight precipitate forms but dissipates 1479 ?

Gentamicin sulfate SC 160 mg KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Heparin sodium ES 20,000 units KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Hydralazine HCl CI 40 mg KN 80 mg D5W, NS Yellow discoloration 764 I

Hydrocortisone 
sodium succinate

UP 200 mg KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Hydromorphone HCl KN 16 mg KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Isoproterenol HCl BN 10 mg KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Lidocaine HCl IMS 2 g KN 80 mg D5W, NS Physically compatible for 48 hr 739 C

Magnesium sulfate IX 10 g KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Mannitol IX 25 g KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Meperidine HCl WI 150 mg KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Methyldopate HCl MSD 500 mg KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Methylprednisolone 
sodium succinate

UP 250 mg KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Metoclopramide HCl RB 20 mg KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Morphine sulfate KN 30 mg KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Multivitamins USV 10 mL KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Nafcillin sodium WY 4 g KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Nafcillin sodium WY 40 g SE b D5W, NS Cloudy solution clears with agitation 1166 ?

Naloxone HCl EN 0.8 mg KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Nitroglycerin ACC 100 mg KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Norepinephrine bitar-
trate

BN 8 mg KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Oxacillin sodium BR 4 g KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Oxacillin sodium BR 40 g SE b D5W, NS Cloudy solution clears with agitation 1166 ?

Oxytocin SZ 40 units KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Pancuronium bromide OR 8 mg KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Penicillin G potassium SQ 10 million 
units

KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Penicillin G potassium PD 62.5 g SE b D5W, NS Physically compatible for 24 hr at 21°C under 
fluorescent light

1166 C

Penicillin G sodium SQ 10 million 
units

KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Pentobarbital sodium AB 200 mg KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Phenobarbital sodium ES 260 mg KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Phentolamine 
mesylate

RC 10 mg KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Phenytoin sodium PD 500 mg KN 80 mg D5W, NS Physically compatible for 48 hr 739 C

Potassium chloride TR 80 mEq KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Potassium phosphates AB 88 mEq KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Procainamide HCl SQ 2 g KN 80 mg D5W, NS Physically compatible for 48 hr 739 C

Propranolol HCl AY 4 mg KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Protamine sulfate LI 100 mg KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Quinidine gluconate LI 800 mg KN 80 mg D5W, NS Physically compatible for 48 hr 739 C

Sodium bicarbonate BR 89.2 mEq KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Sodium nitroprusside RC 100 mg KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Theophylline AB 400 mg and 
4 g

KN 100 and 400 
mg

D5W Physically compatible. Little loss of either drug 
in 24 hr at 24°C in light

1172 C

Tobramycin sulfate LI 160 mg KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Trimethoprim– 
sulfamethoxazole

BW 160c mg KN 80 mg D5W, NS Transient precipitate 764 I

Vancomycin HCl LI 1 g KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

Vasopressin PD 40 units KN 80 mg D5W, NS Physically compatible for 24 hr 764 C

a Tested in both polyolefin and PVC containers.

b Final concentration unspecified.

c Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

Additive Compatibility (Cont.)
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Drugs in Syringe Compatibility

Verapamil HCl

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Dimenhydrinate 10 mg/1 mL 2.5 mg/1 mL Clear solution 2569 C

Heparin sodium 2500 units/1 mL KN 5 mg/2 mL Physically compatible for at least 5 min 1053 C

Milrinone lactate WI 3.5 mg/3.5 mL KN 10 mg/4 mL Brought to 10-mL total volume with D5W. Phys-
ically compatible with no loss of either drug in 4 
hr at 23°C

1191 C

Pantoprazole sodium a 4 mg/1 mL 2.5 mg/1 mL Whitish precipitate 2574 I

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Verapamil HCl

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Albumin human HY 250 mg/mLa LY 0.2 mg/mLa Slight haze in 1 hr 1316 I

Albumin human HY 250 mg/mLb LY 0.2 mg/mLb Slight haze in 3 hr 1316 I

Ampicillin sodium WY 40 mg/mLc SE 2.5 mg/mL White precipitate forms immediately. 91% of 
verapamil precipitated

1166 I

Argatroban GSK 1 mg/mLb AMR 2.5 mg/mL Visually compatible for 24 hr at 23°C 2391 C

Bivalirudin TMC 5 mg/mLa AB 1.25 mg/mLa Physically compatible for 4 hr at 23°C 2373 C

Bivalirudin TMC 5 mg/mLa b AMR 2.5 mg/mL Visually compatible for 6 hr at 23°C 2680 C

Cangrelor tetrasodium TMC 1 mg/mLb 1.25b and 2.5 mg/
mL

Physically compatible for 4 hr 3243 C

Ciprofloxacin MI 2 mg/mLc KN 2.5 mg/mL Visually compatible for 24 hr at 24°C 1655 C

Clarithromycin AB 4 mg/mLa BKN 2.5 mg/mL Visually compatible for 72 hr at both 30 and 17°C 2174 C

Clonidine HCl BI 18 mcg/mLb AB 2.5 mg/mL Visually compatible 2642 C

Dexmedetomidine HCl AB 4 mcg/mLb AB 1.25 mg/mLb Physically compatible for 4 hr at 23°C 2383 C

Dobutamine HCl LI 4 mg/mLc LY 0.2 mg/mLc Physically compatible for 3 hr 1316 C

Dopamine HCl e Physically compatible 840 C

Famotidine MSD 0.2 mg/mLa KN 0.1 mg/mLa Physically compatible for 4 hr at 25°C 1188 C

Fenoldopam mesylate AB 80 mcg/mLb AB 1.25 mg/mLb Physically compatible for 4 hr at 23°C 2467 C

Hetastarch in lactated 
electrolyte

AB 6% AMR 1.25 mg/mLa Physically compatible for 4 hr at 23°C 2339 C

Hydralazine HCl SO 1 mg/mLc LY 0.2 mg/mLc Physically compatible for 3 hr 1316 C

Linezolid PHU 2 mg/mL AB 2.5 mg/mL Physically compatible for 4 hr at 23°C 2264 C

Meperidine HCl AB 10 mg/mL DU 2.5 mg/mL Physically compatible for 4 hr at 25°C 1397 C

Milrinone lactate WI 200 mcg/mLa KN 2.5 mg/mLa Physically compatible with no loss of either drug in 
4 hr at 23°C

1191 C

Nafcillin sodium f White milky precipitate forms immediately 840, 1303 I

Nafcillin sodium WY 40 mg/mLc SE 2.5 mg/mL White precipitate forms immediately. 20% of 
verapamil precipitated

1166 I
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Nesiritide SCI 50 mcg/mLa b 2.5 mg/mL Physically compatible for 4 hr 2625 C

Oxacillin sodium BR 40 mg/mLc SE 2.5 mg/mL White precipitate forms immediately. 39% of 
verapamil precipitated

1166 I

Oxaliplatin SS 0.5 mg/mLa AB 1.25 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Penicillin G potassium PD 62.5 mg/mLc SE 2.5 mg/mL Physically compatible for 15 min at 21°C 1166 C

Propofol ZENg 10 mg/mL AMR 2.5 mg/mL Physically compatible for 1 hr at 23°C 2066 C

Sodium bicarbonate 88 mEq/Ld SE 5 mg/2 mL Crystalline precipitate forms when verapamil 
injected into infusion line

839 I

Sugammadex sodium ME 100 mg/mL 2.5 mg/mL Particles form in 2 hr 3111, 
3115 

I

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in both dextrose 5% and sodium chloride 0.9%.

d Tested in sodium chloride 0.45%.

e Injected into a line being used to infuse dopamine hydrochloride in dextrose 5% in sodium chloride 0.33% with potassium chloride 20 mEq.

f Injected into a line being used to infuse nafcillin sodium.

g Test performed using the formulation WITH edetate disodium.

Selected Revisions January 31, 2020. © Copyright, October 
1982. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Vinblastine Sulfate
AHFS 10:00

Products
Vinblastine sulfate is available as a 1-mg/mL solution with 
benzyl alcohol 0.9% in 10-mL vials.2946 Each mL also contains 
sodium chloride 9 mg and water for injection.2946 

pH
The pH of the vinblastine sulfate injection is 3.5 to 5.2946 

Administration
Vinblastine sulfate is administered intravenously only.2946 It 
should not be given by any other route.2946 If the drug is prepared 
in a syringe, a sticker, which is provided in the vinblastine sulfate 
package, must be affixed directly to the syringe containing the 
individual dose stating:

FOR INTRAVENOUS USE ONLY – FATAL IF GIVEN BY OTHER 
ROUTES.2946 

In addition, the syringe containing the prepared dose must be 
enclosed in an overwrap, which is labeled:

DO NOT REMOVE COVERING UNTIL MOMENT OF INJEC-
TION.

FOR INTRAVENOUS USE ONLY – FATAL IF GIVEN BY OTHER 
ROUTES.2946 

Vinblastine sulfate may be administered over about 1 minute 
either directly into a vein or into the tubing of a running infusion 
solution.2946 The dose of vinblastine sulfate should not be diluted 
in larger amounts of intravenous fluid (e.g., 100 to 250 mL) or 
administered over longer time periods (e.g., 30 to 60 minutes) 
since this frequently increases vein irritation and the chances of 
extravasation.2946 Extravasation should be avoided.2946 

In the event of spills or leaks, sodium hypochlorite 5% (house-
hold bleach) has been used to inactivate vinblastine sulfate.1200 

Stability
The vials should be refrigerated to ensure extended stability.2946 
Room temperature stability of intact vials of a Lilly product was 
variously reported to be at least 1 month853 and only 14 days,1433 
while a Lyphomed product was reported to be stable for up to 3 
months1181 and for less than 2 months.1433 

Vinblastine sulfate 0.015 and 0.5 mg/mL in sodium chlo-
ride 0.9% did not inhibit the growth of deliberately inoculated 
Staphylococcus epidermidis (106 to 107 CFU/mL) during 21 days 
at 35°C (representing near body temperature).1659 

Immersion of a needle with an aluminum component in 
vinblastine sulfate 1 mg/mL resulted in no visually apparent 
reaction after 7 days at 24°C.988 

pH Effects
Maximum stability for vinblastine sulfate in aqueous solutions 
was determined to be from pH 2 to 4. Vinblastine sulfate in 
solution at pH 3 retained 90% after 39 days at 20°C.1307 

Vinblastine sulfate in solutions having a pH above 6 may 
form a precipitate of vinblastine base.1369 

Freezing Solutions
Vinblastine sulfate (Lilly) 20 mcg/mL in dextrose 5%, Ringer’s 
injection, lactated, and sodium chloride 0.9% underwent no 
degradation after 4 weeks when frozen at −20°C.1195 

Light Effects
It is recommended that vials be protected from light and stored 
in the outer carton until the time of use.2946 

The effects of light exposure on a 1.197-mg/mL vinblas-
tine sulfate solution in sterile water for injection were studied. 
Samples at 25°C were exposed to indirect incandescent (not 
fluorescent) light intermittently for 12 hours each day; another 
group was exposed to direct incandescent light intermittently 
for 12 hours daily with at least 2 additional hours of exposure to 
sunlight. A third group of samples at 30°C was exposed to contin-
uous direct incandescent light. Both groups of samples exposed 
directly to light showed substantial losses of vinblastine sulfate. 
Samples exposed to continuous direct light sustained a 10% loss 
in about 1 day and a 71% loss in 14 days. Samples intermittently 
exposed to direct light and sunlight sustained a 10% loss in 8 
days and a 23% loss in 15 days. However, samples exposed to 
intermittent indirect light showed no drug loss in 70 days.1306 

Under 6% vinblastine loss occurred in 48 hours from a 3-mcg/
mL solution in sodium chloride 0.9% contained as a static solu-
tion in polybutadiene tubing when exposed to normal mixed 
daylight and fluorescent light. It was concluded that photodeg-
radation is not a problem with vinblastine sulfate under these 
conditions.1378 

Syringes
Vinblastine sulfate (David Bull Laboratories) 1 mg/mL in poly-
propylene syringes was stable for 31 days at 8°C and for at least 
23 days at 21°C in the dark; little or no loss occurred.1566 

Vinblastine sulfate (Lilly) 1 mg/mL in sodium chloride 0.9% 
was packaged in polypropylene syringes (Plastipak, Becton Dick-
inson) and stored at 25°C protected from light. No vinblastine 
sulfate loss was found after storage for 30 days.2155 

Elastomeric Reservoir Pumps
Vinblastine sulfate 0.2 mg/mL in both dextrose 5% and sodium 
chloride 0.9% was evaluated for binding potential to natural 
rubber elastomeric reservoirs (Baxter). Less than 1% binding was 
found after storage for 2 weeks at 35°C with gentle agitation.2014 

Implantable Pumps
Vinblastine sulfate (Lilly) 1 mg/mL in bacteriostatic sodium 
chloride 0.9% was evaluated for stability in an implantable 
pump (Infusaid model 400). In this in vitro assessment, a 24% 
vinblastine loss occurred in 24 hours at 37°C with mild agita-
tion. In 12 days, the loss totaled 48%. In comparison, control 

DOI: 10.37573/9781585286850.397
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solutions in glass vials had no drug loss in 24 hours and a 20% 
loss in 12 days at 37°C. The authors believed that this indicated 
an interaction of vinblastine with some component of the Infu-
said model 400, rendering it unsuitable for administration with 
this infusion device.767 

Sorption
The stability of vinblastine sulfate (Lilly) 3 mcg/mL in methacry-
late butadiene styrene (Avon A2001 Sureset) and cellulose propi-
onate (Avon A200 standard and A2000 Amberset) when exposed 
to normal mixed daylight and fluorescent light for up to 48 hours 
was evaluated. A maximum vinblastine loss of about 5% resulted 
in the Sureset, with as little as a 2.25% loss occurring with foil 
wrapping. However, significant losses occurred in both cellulose 
propionate burettes in 24 hours, and losses of 15 to 20% occurred 
in 48 hours. The vinblastine sulfate solution in the polybutadiene 
tubing of the Sureset showed no more than a 6% drug loss with or 
without light protection. However, in the polyvinyl chloride (PVC) 
tubing of the standard or Amberset, losses were significant within 
4 hours; at 48 hours, losses were 42 to 44%.1378 

Vinblastine sulfate (Lilly) 10 mg/250 mL in dextrose 5% or 
sodium chloride 0.9%, in PVC bags at 22°C with protection from 
light, was infused over 2 hours at 2.08 mL/min through PVC 
sets. No loss due to sorption was found.1631 

Vinblastine sulfate (Lederle) 250 mcg/mL in sodium chloride 
0.9% exhibited no loss due to sorption to PVC and polyethylene 
administration lines during simulated infusions at 0.875 mL/hr 
for 2.5 hours via a syringe pump.1795 

Filtration
Vinblastine sulfate (Lilly) 10 mg/50 mL in dextrose 5% and 
sodium chloride 0.9%, filtered at a rate of about 3 mL/min 
through a 0.22-μm cellulose ester membrane filter (Ivex-2), 
showed no significant reduction due to binding to the filter.533 

Vinblastine sulfate 10 to 300 mcg/mL exhibited no loss due 
to sorption to either cellulose nitrate/cellulose acetate ester 
(Millex OR) or Teflon (Millex FG) filters.1415 1416 

Vinblastine sulfate (Lederle) 250 mcg/mL in sodium chlo-
ride 0.9% exhibited no loss due to sorption to cellulose acetate 
(Minisart 45, Sartorius) and polysulfone (Acrodisc 45, Gelman) 
filters. However, a 10 to 20% loss due to sorption occurred 
during the first 30 to 60 minutes of infusion through nylon 
filters (Nylaflo, Gelman, and Utipore, Pall). About a 30% loss 
was found during the first hour using a positively-charged 
nylon filter (Posidyne ELD96, Pall). The delivered concentra-
tions gradually returned to the full concentrations within 2 to 
2.5 hours.1795 

Central Venous Catheter
Vinblastine sulfate (Lilly) 0.12 mg/mL in dextrose 5% was found 
to be compatible with the ARROWg+ard Blue Plus (Arrow Inter-
national) chlorhexidine-bearing triple-lumen central catheter. 
Essentially complete delivery of the drug was found with little 
or no drug loss occurring. Furthermore, chlorhexidine delivered 
from the catheter remained at trace amounts with no substan-
tial increase due to the delivery of the drug through the cath-
eter.2335 

Compatibility Information
Solution Compatibility

Vinblastine sulfate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% TRa LI 170 mg Under 10% loss in 24 hr at room temperature 519 C

Dextrose 5% LI 20 mg Physically compatible with little loss in 21 days at 4 and 25°C in the dark 1195 C

Dextrose 5% b LI 100 mg 8% loss in 7 days at 4°C protected from light 1631 C

Dextrose 5% MGc 170 mg Under 10% loss in 24 hr at room temperature exposed to light 1658 C

Ringer’s injection, 
lactated

LI 20 mg Physically compatible with 2 to 3% drug loss in 21 days at 4 and 25°C in 
the dark

1195 C

Sodium chloride 0.9% LI 20 mg Physically compatible with little loss in 21 days at 4 and 25°C in the dark 1195 C

Sodium chloride 0.9% b LI 100 mg No loss in 7 days at 4°C protected from light 1631 C

Sodium chloride 0.9% d 50 mg 5% loss at 23°C and 3% loss at 4°C in 21 days protected from light 2256 C

a Tested in both glass and PVC containers.

b Tested in PVC containers.

c Tested in both glass and polyolefin containers.

d Tested in glass containers.
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Additive Compatibility

Vinblastine sulfate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Bleomycin sulfate BR 20 and 30 units LI 10 and 100 mg NS Physically compatible and bleomycin activity 
retained for 1 week at 4°C. Vinblastine not 
tested

763 C

Doxorubicin HCl AD 500 mg LI 75 mg NSa Physically compatible for 10 days at 8, 25, 
and 32°C. Assays highly erratic

838 ?

Doxorubicin HCl AD 1.5 g LI 150 mg NSa Physically compatible for 10 days at 8, 25, 
and 32°C. Assays highly erratic

838 ?

a Tested in PVC containers.

Drugs in Syringe Compatibility

Vinblastine sulfate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Bleomycin sulfate 1.5 units/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Cisplatin 0.5 mg/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Cyclophosphamide 10 mg/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Doxorubicin HCl AD 45 mg/22.5 mL LI 4.5 mg/4.5 mL Brought to 30-mL total volume with NS. Physically 
compatible for 10 days at 8, 25, and 32°C. Assays 
highly erratic

838 ?

Doxorubicin HCl AD 15 mg/7.5 mL LI 2.25 mg/2.25 mL Brought to 30-mL total volume with NS. Physically 
compatible for 10 days at 8, 25, and 32°C. Assays 
highly erratic

838 ?

Doxorubicin HCl 1 mg/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Droperidol 1.25 mg/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Fluorouracil 25 mg/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Furosemide 5 mg/0.5 mL 0.5 mg/0.5 mL Precipitates immediately 980 I

Heparin sodium 200 units/1 mLa LI 1 mg/1 mL Turbidity appears in 2 to 3 min 767 I

Heparin sodium 500 units/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Leucovorin calcium 5 mg/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Methotrexate sodium 12.5 mg/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Metoclopramide HCl 2.5 mg/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Mitomycin 0.25 mg/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Vincristine sulfate 0.5 mg/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

a Tested in bacteriostatic sodium chloride 0.9%.
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Y-Site Injection Compatibility (1:1 Mixture)

Vinblastine sulfate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Allopurinol sodium BW 3 mg/mLb LI 0.12 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa LI 0.12 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Aztreonam SQ 40 mg/mLa LI 0.12 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bleomycin sulfate 3 units/mL 1 mg/mL Drugs injected sequentially in Y-site with no flush. No precipi-
tate seen

980 C

Cisplatin 1 mg/mL 1 mg/mL Drugs injected sequentially in Y-site with no flush. No precipi-
tate seen

980 C

Cyclophosphamide 20 mg/mL 1 mg/mL Drugs injected sequentially in Y-site with no flush. No precipi-
tate seen

980 C

Doxorubicin HCl 2 mg/mL 1 mg/mL Drugs injected sequentially in Y-site with no flush. No precipi-
tate seen

980 C

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa FAU 0.12 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Droperidol 2.5 mg/mL 1 mg/mL Drugs injected sequentially in Y-site with no flush. No precipi-
tate seen

980 C

Etoposide phosphate BR 5 mg/mLa FAU 0.12 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Filgrastim AMG 30 mcg/mLa LI 0.12 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fludarabine phos-
phate

BX 1 mg/mLa LY 0.12 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Fluorouracil 50 mg/mL 1 mg/mL Drugs injected sequentially in Y-site with no flush. No precipi-
tate seen

980 C

Furosemide 10 mg/mL 1 mg/mL Drugs injected sequentially in Y-site with no flush. Precipitates 
immediately

980 I

Gemcitabine HCl LI 10 mg/mLb FAU 0.12 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 0.05 mg/mLa LI 0.12 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Heparin sodium 1000 units/mL 1 mg/mL Drugs injected sequentially in Y-site with no flush. No precipi-
tate seen

980 C

Leucovorin calcium 10 mg/mL 1 mg/mL Drugs injected sequentially in Y-site with no flush. No precipi-
tate seen

980 C

Melphalan HCl BW 0.1 mg/mLb LI 0.12 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Methotrexate 
sodium

25 mg/mL 1 mg/mL Drugs injected sequentially in Y-site with no flush. No precipi-
tate seen

980 C

Metoclopramide HCl 5 mg/mL 1 mg/mL Drugs injected sequentially in Y-site with no flush. No precipi-
tate seen

980 C

Mitomycin 0.5 mg/mL 1 mg/mL Drugs injected sequentially in Y-site with no flush. No precipi-
tate seen

980 C

Ondansetron HCl GL 1 mg/mLb LY 0.12 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Paclitaxel NCI 1.2 mg/mLa LI 0.12 mg/mLb Physically compatible for 4 hr at 22°C 1556 C

Pemetrexed diso-
dium

LI 20 mg/mLb APP 0.12 mg/mLa Physically compatible for 4 hr at 23°C 2564 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Piperacillin sodium–
tazobactam sodium

LEd 40 mg/mLa e LI 0.12 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Sargramostim IMM 10 mcg/mLb LY 0.12 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Teniposide BR 0.1 mg/mLa LI 0.12 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMc 1 mg/mLa LI 0.12 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Vincristine sulfate 1 mg/mL 1 mg/mL Drugs injected sequentially in Y-site with no flush. No precipi-
tate seen

980 C

Vinorelbine tartrate BW 1 mg/mLb LI 0.12 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Lyophilized formulation tested.

d Test performed using the formulation WITHOUT edetate disodium.

e Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

Selected Revisions December 13, 2018. © Copyright, October 
1982. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Vincristine Sulfate
AHFS 10:00

Products
Vincristine sulfate is available as a preservative-free solution in 
a 1-mg/mL concentration with mannitol 100 mg/mL and sulfuric 
acid or sodium hydroxide to adjust pH during manufacturing.2947 
The ready-to-use solution is available in 1- and 2-mL single-dose 
vials.2947 CAUTION: Care should be taken to ensure that the 
correct drug product, dose, and administration procedures 
are used and that no confusion with other products occurs.

pH
The official pH range is 3.5 to 5.5.17 A narrower range of pH 4 to 
5 has been cited by a manufacturer.2947 

Administration
CAUTION: Care should be taken to ensure that the correct 
drug product, dose, and administration procedures are used 
and that no confusion with other products occurs.

Vincristine sulfate is administered intravenously only.2947 It 
should not be given by any other route.2947 Vincristine sulfate 
should be diluted with a suitable infusion solution in a flexible 
plastic container and prominently labeled “for intravenous use 
only” to reduce the risk of fatal medication errors due to the 
incorrect route of administration.2947 If the drug is prepared in 
a syringe, a sticker is provided in the vincristine sulfate package 
that must be affixed directly to the syringe containing the indi-
vidual dose that states:

FOR INTRAVENOUS USE ONLY – FATAL IF GIVEN BY OTHER 
ROUTES.2947 

In addition, the syringe containing the prepared dose must be 
enclosed in an overwrap that is labeled:

DO NOT REMOVE COVERING UNTIL MOMENT OF INJEC-
TION.2947 

FOR INTRAVENOUS USE ONLY – FATAL IF GIVEN BY OTHER 
ROUTES.2947 

The drug should be administered over 1 minute either directly 
into a vein or into the tubing of a running infusion solution.2947 
It also has been diluted and administered as an intermittent 
or continuous intravenous infusion.4 Extravasation should be 
avoided.2947 

In the event of spills or leaks, sodium hypochlorite 5% (house-
hold bleach) has been used to inactivate vincristine sulfate.1200 

Stability
The ready-to-use solution should be stored under refrigeration, 
kept upright, and protected from light.2947 Unused drug solution 
should be discarded.2947 The pH range of maximum stability is 4 
to 6.1195 Precipitation may occur at alkaline pH values.1369 Vincris-
tine sulfate should not be added to solutions that would raise or 
lower the pH outside the 3.5 to 5.5 range.2947 Only dextrose or 
sodium chloride 0.9% are recommended.2947 

Admixtures containing doxorubicin hydrochloride, etopo-
side phosphate, and vincristine sulfate in a variety of concentra-
tion combinations in sodium chloride 0.9% were unable to pass 
the USP test for antimicrobial growth effectiveness. Mixtures of 
these drugs are not “self-preserving” and will permit microbial 
growth.2343 

Immersion of a needle with an aluminum component in 
vincristine sulfate 1 mg/mL resulted in no visually apparent 
reaction after 7 days at 24°C.988 

Freezing Solutions
Vincristine sulfate (Lilly) 20 mcg/mL in dextrose 5%; Ringer’s 
injection, lactated; and sodium chloride 0.9% underwent no 
degradation after 4 weeks when frozen at −20°C.1195 

Syringes
Vincristine sulfate (Lilly) 0.5, 1, 2, and 3 mg diluted to 20 mL 
with sodium chloride 0.9% and packaged in 30-mL polypro-
pylene syringes (Becton Dickinson) was stored for 7 days at 4°C 
followed by 2 days at 23°C. All samples remained physically 
compatible with no increase in measured turbidity or particle 
content. No loss occurred after 7 days at 4°C and not more than 
5% loss after 2 additional days at room temperature.2350 

Sorption
Vincristine sulfate 2 mg/250 mL in dextrose 5% or sodium chlo-
ride 0.9% in polyvinyl chloride (PVC) bags at 22°C with protec-
tion from light was infused over 2 hours at 2.08 mL/min through 
PVC sets. No loss due to sorption was found.1631 

Vincristine sulfate 25 mcg/mL in sodium chloride 0.9% 
exhibited no loss due to sorption to a polyethylene adminis-
tration line (Vygon) during simulated infusions at 0.875 mL/hr 
for 2.5 hours via a syringe pump. However, about a 9% loss 
of delivered concentration due to sorption occurred during the 
first hour using a PVC administration line (Baxter). The deliv-
ered concentration returned to the full concentration within 
1.5 hours.1795 

Filtration
Vincristine sulfate (Lilly) 1 mg/50 mL in dextrose 5% and 
sodium chloride 0.9% was filtered at about 3 mL/min through 
a 0.22-μm cellulose ester membrane filter (Ivex-2). Losses of 
vincristine sulfate due to binding to the filters were noted in 
both solutions. In dextrose 5%, about 6.5% of the vincristine 
sulfate was bound; about 12% of the drug was lost from the 
sodium chloride 0.9% solution.533 

In static equilibrium experiments, 100 mg of 0.22-μm cellu-
lose ester membrane filter (Ivex-2) was soaked in 25 mL of 
vincristine sulfate (Lilly) 10 and 20 mcg/mL in both dextrose 5% 
and sodium chloride 0.9%. The higher concentration exhibited 
about 20 to 30% binding to the filter in 24 to 48 hours. The 
lower concentration had about 30 to 45% binding in the same 
period.533 

DOI: 10.37573/9781585286850.398
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A filter material specially treated with a proprietary agent was 
evaluated for a reduction in vincristine sulfate binding. Vincris-
tine sulfate (Lilly) 1 mg/50 mL in dextrose 5% and sodium chlo-
ride 0.9% was run through an administration set with a treated 
0.22-μm cellulose ester inline filter at a rate of 3 mL/min. 
Cumulative vincristine sulfate losses of about 1% occurred from 
both solutions compared to the much higher losses previously 
reported for untreated cellulose ester filter material. Further-
more, equilibrium binding studies showed 5- and 7-fold reduc-
tions in binding from dextrose 5% and sodium chloride 0.9%, 
respectively.904 All Abbott Ivex integral filter and extension sets 
use this treated filter material.1074 

Vincristine sulfate 1.5 mg/3 mL was injected through a 
0.2-μm nylon, air-eliminating, filter (Ultipor, Pall) to evaluate 
the effect of filtration on simulated intravenous push delivery. 
About 90% of the drug was delivered through the filter after 
flushing with 10 mL of sodium chloride 0.9%.809 

Vincristine sulfate 10 to 200 mcg/mL exhibited a 10 to 15% 
loss due to sorption to both cellulose nitrate/cellulose acetate 
ester (Millex OR) and Teflon (Millex FG) filters.1415 1416 

Vincristine sulfate (David Bull Laboratories) 250 mcg/mL 
in sodium chloride 0.9% exhibited little loss due to sorption 
to cellulose acetate (Minisart 45, Sartorius) and polysulfone 
(Acrodisc 45, Gelman) filters. However, a 5 to 20% loss due 
to sorption occurred during the first 30 to 60 minutes of infu-
sion through nylon filters (Nylaflo, Gelman, and Utipore, Pall). 
About a 20 to 25% loss was found during the first hour using 
a nylon filter (Posidyne ELD96, Pall). The delivered concentra-
tions gradually returned to the full concentrations within 2 to 
2.5 hours.1795 

Central Venous Catheter
Vincristine sulfate (Lilly) 0.05 mg/mL in dextrose 5% was found 
to be compatible with the ARROWg+ard Blue Plus (Arrow Inter-
national) chlorhexidine-bearing triple-lumen central catheter. 
Essentially complete delivery of the drug was found with little 
or no drug loss occurring. Furthermore, chlorhexidine delivered 
from the catheter remained at trace amounts with no substan-
tial increase due to the delivery of the drug through the cath-
eter.2335 

Compatibility Information
Solution Compatibility

Vincristine sulfate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% TRa LI 16.7 mg No loss in 24 hr at room temperature 806 C

Dextrose 5% LI 20 mg Physically compatible. 5% loss in 21 days at 4 and 25°C in 
dark

1195 C

Dextrose 5% b LI 20 mg Little loss in 7 days at 4°C in dark 1631 C

Dextrose 5% MG, TRc 20 mg Under 10% loss in 24 hr at room temperature in light 1658 C

Ringer’s injection, lactated LI 20 mg Physically compatible. Little loss in 21 days at 4 and 25°C in 
dark

1195 C

Sodium chloride 0.9% LI 20 mg Physically compatible. Little loss in 21 days at 4 and 25°C in 
dark

1195 C

Sodium chloride 0.9% b LI 20 mg 8% or less loss in 7 days at 4°C in dark 1631 C

Sodium chloride 0.9% APP 1.5 to 80 mg Stable up to 24 hr protected from light or 8 hr under 
normal light at 25°C

2947 C

Sodium chloride 0.9% BAb LI 10, 20, 40, 60, 
80, 120 mg

Physically compatible. No loss after 7 days at 4°C followed 
by 2 days at 23°C

2350 C

a Tested in both glass and PVC containers.

b Tested in PVC containers.

c Tested in glass, polyolefin, and PVC containers.
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Additive Compatibility

Vincristine sulfate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Bleomycin sulfate BR 20 and 30 
units

LI 50 and 100 
mg

NS Physically compatible and bleomycin 
activity retained for 1 week at 4°C. 
Vincristine not tested

763 C

Cytarabine UP 16 mg LI 4 mg D5W Physically compatible. No alteration in 
UV spectra in 8 hr at room temperature

207 C

Doxorubicin HCl FA 1.4 g LI 33 mg D5½S, NS Visually compatible. Less than 10% loss 
of both drugs for 14 days at 25, 30, and 
37°C

1030 C

Doxorubicin HCl FA 1.88 and 
2.37 g

LI 50 mg D5½S, NS Visually compatible. Less than 10% loss 
of both drugs for 14 days at 25 and 30°C. 
Up to 16% doxorubicin loss at 37°C in 
14 days

1030 C

Doxorubicin HCl NYC 1.67 g LI 36 mg NSa b Visually compatible and both drugs 
stable for 7 days at 4°C then 4 days at 
37°C

1874 C

Doxorubicin HCl PHU 2 g FAU 200 mg Wc Physically compatible. No loss of either 
drug in 7 days at 37°C. 4% loss of both 
drugs in 14 days at 4°C

2288 C

Doxorubicin HCl PHC 1.4 g PHC 33 mg D5½S Physically compatible. Little loss of either 
drug in 14 days at 4 and 25°C. 12% loss 
of both drugs at 37°C

2674 C

Doxorubicin HCl PHC 1.4 g PHC 33 mg NS Physically compatible. Little loss of either 
drug in 14 days at 4 and 25°C. 4% loss of 
both drugs at 37°C

2674 C

Doxorubicin HCl PHC 1.4 g PHC 53 mg D5½S Physically compatible. Little loss of either 
drug in 14 days at 4 and 25°C. 8% loss of 
both drugs at 37°C

2674 C

Doxorubicin HCl PHC 1.4 g PHC 53 mg NS Physically compatible. Little loss of either 
drug in 14 days at 4 and 25°C. 9% loss of 
both drugs at 37°C

2674 C

Doxorubicin HCl with 
etoposide

PHU  
BMS

40 mg  
200 mg

LI 1.6 mg NSd Visually compatible. All drugs stable for 
72 hr at 30°C in the dark

2239 C

Doxorubicin HCl with 
etoposide

PHU  
BMS

25 mg  
125 mg

LI 1 mg NSd Visually compatible. All drugs stable for 
96 hr at 24°C in light or dark

2239 C

Doxorubicin HCl with 
etoposide

PHU  
BMS

35 mg  
175 mg

LI 1.4 mg NSd Visually compatible. All drugs stable for 
96 hr at 24°C in light or dark

2239 C

Doxorubicin HCl with 
etoposide

PHU  
BMS

50 mg  
250 mg

LI 2 mg NSd Visually compatible. All drugs stable for 
48 hr at 24°C in light or dark. Etoposide 
precipitate in 72 hr

2239 C

Doxorubicin HCl with 
etoposide

PHU  
BMS

70 mg  
350 mg

LI 2.8 mg NSd Visually compatible. All drugs stable for 
24 hr at 24°C in light or dark. Etoposide 
precipitate in 36 hr

2239 C

Doxorubicin HCl with 
etoposide

PHU  
BMS

100 mg  
500 mg

LI 4 mg NSd Etoposide precipitate formed in 12 hr at 
24°C in light or dark

2239 I

Doxorubicin HCl with 
etoposide phosphate

PHU  
BMS

120 mg  
600 mg

LI 5 mg NSd Physically compatible. Little loss of any 
drug in 124 hr at 4 and 40°C

2343 C

Doxorubicin HCl with 
etoposide phosphate

PHU  
BMS

240 mg  
1.2 g

LI 10 mg NSd Physically compatible. Little loss of any 
drug in 124 hr at 4 and 40°C

2343 C
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Doxorubicin HCl with 
etoposide phosphate

PHU  
BMS

400 mg  
2 g

LI 16 mg NSd Physically compatible. Under 4% loss of 
any drug in 124 hr at 4 and 40°C

2343 C

Doxorubicin HCl with 
ondansetron HCl

AD  
GL

400 mg  
480 mg

LI 14 mg D5Wb Visually compatible. Under 10% loss of 
all drugs in 5 days at 4°C then 24 hr at 
30°C

2092 C

Doxorubicin HCl with 
ondansetron HCl

AD  
GL

800 mg  
960 mg

LI 28 mg D5Wa Visually compatible. Under 10% loss of 
all drugs after 120 hr at 30°C

2092 C

Etoposide with  
doxorubicin HCl

BMS  
PHU

200 mg  
40 mg

LI 1.6 mg NSd Visually compatible. All drugs stable for 
72 hr at 30°C in the dark

2239 C

Etoposide with  
doxorubicin HCl

BMS  
PHU

125 mg  
25 mg

LI 1 mg NSd Visually compatible. All drugs stable for 
96 hr at 24°C in light or dark

2239 C

Etoposide with  
doxorubicin HCl

BMS  
PHU

175 mg  
35 mg

LI 1.4 mg NSd Visually compatible. All drugs stable for 
96 hr at 24°C in light or dark

2239 C

Etoposide with  
doxorubicin HCl

BMS  
PHU

250 mg  
50 mg

LI 2 mg NSd Visually compatible. All drugs stable for 
48 hr at 24°C in light or dark. Etoposide 
precipitate in 72 hr

2239 C

Etoposide with  
doxorubicin HCl

BMS  
PHU

350 mg  
70 mg

LI 2.8 mg NSd Visually compatible. All drugs stable for 
24 hr at 24°C in light or dark. Etoposide 
precipitate in 36 hr

2239 C

Etoposide with  
doxorubicin HCl

BMS  
PHU

500 mg  
100 mg

LI 4 mg NSd Etoposide precipitate formed in 12 hr at 
24°C in light or dark

2239 I

Etoposide phosphate with 
doxorubicin HCl

BMS  
PHU

600 mg  
120 mg

LI 5 mg NSd Physically compatible. Little loss of any 
drug in 124 hr at 4 and 40°C

2343 C

Etoposide phosphate with 
doxorubicin HCl

BMS  
PHU

1.2 g  
240 mg

LI 10 mg NSd Physically compatible. Little loss of any 
drug in 124 hr at 4 and 40°C

2343 C

Etoposide phosphate with 
doxorubicin HCl

BMS  
PHU

2 g  
400 mg

LI 16 mg NSd Physically compatible. Under 4% loss of 
any drug in 124 hr at 4 and 40°C

2343 C

Fluorouracil RC 10 mg LI 4 mg D5W Physically compatible. No alteration in 
UV spectra in 8 hr at room temperature

207 C

Methotrexate sodium LE 100 mg LI 10 mg D5W Physically compatible 15 C

Methotrexate sodium LE 8 mg LI 4 mg D5W Physically compatible. No change in UV 
spectra in 8 hr at room temperature

207 C

Ondansetron HCl with 
doxorubicin HCl

GL  
AD

480 mg  
400 mg

LI 14 mg D5Wb Visually compatible. Under 10% loss of 
all drugs in 5 days at 4°C then 24 hr at 
30°C

2092 C

Ondansetron HCl with 
doxorubicin HCl

GL  
AD

960 mg  
800 mg

LI 28 mg D5Wa Visually compatible. Under 10% loss of 
all drugs after 120 hr at 30°C

2092 C

a Tested in PVC containers.

b Tested in polyisoprene infusion pump reservoirs.

c Tested in PVC reservoirs for the Graseby 9000 ambulatory pumps.

d Tested in polyolefin-lined plastic bags.

Additive Compatibility (Cont.)
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Drugs in Syringe Compatibility

Vincristine sulfate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Bleomycin sulfate 1.5 units/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Cisplatin 0.5 mg/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Cyclophosphamide 10 mg/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Doxapram HCl RB 400 mg/20 mL 1 mg/10 mL Physically compatible with 7% doxapram loss in 24 hr 1177 C

Doxorubicin HCl 1 mg/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Droperidol 1.25 mg/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Fluorouracil 25 mg/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Furosemide 5 mg/0.5 mL 0.5 mg/0.5 mL Precipitates immediately 980 I

Heparin sodium 500 units/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Leucovorin calcium 5 mg/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Methotrexate 
sodium

12.5 mg/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Metoclopramide HCl 2.5 mg/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Mitomycin 0.25 mg/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Vinblastine sulfate 0.5 mg/0.5 mL 0.5 mg/0.5 mL Physically compatible for 5 min at room temperature 
followed by 8 min of centrifugation

980 C

Y-Site Injection Compatibility (1:1 Mixture)

Vincristine sulfate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Allopurinol sodium BW 3 mg/mLb LI 0.05 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa LI 0.05 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Anidulafungin VIC 0.5 mg/mLa FAU 50 mcg/mLa Physically compatible for 4 hr at 23°C 2617 C

Aztreonam SQ 40 mg/mLa LI 0.05 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Bleomycin sulfate 3 units/mL 1 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Caspofungin acetate ME 0.7 mg/mLb MAY 0.05 mg/mLb Physically compatible for 4 hr at room 
temperature

2758 C

Cisplatin 1 mg/mL 1 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Cladribine ORT 0.015b and 0.5c 
mg/mL

LI 0.05 mg/mLb Physically compatible for 4 hr at 23°C 1969 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Cyclophosphamide 20 mg/mL 1 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Doxorubicin HCl 2 mg/mL 1 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa FAU 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Droperidol 2.5 mg/mL 1 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Etoposide phosphate BR 5 mg/mLa FAU 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Filgrastim AMG 30 mcg/mLa LI 0.05 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fludarabine phos-
phate

BX 1 mg/mLa LY 1 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Fluorouracil 50 mg/mL 1 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Furosemide 10 mg/mL 1 mg/mL Drugs injected sequentially in Y-site with no 
flush. Precipitates immediately

980 I

Gemcitabine HCl LI 10 mg/mLb FAU 0.05 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Granisetron HCl SKB 1 mg/mL LI 0.01 and 0.34 
mg/mLb 

Physically compatible with little or no loss of 
either drug in 4 hr at 22°C

1883 C

Heparin sodium 1000 units/mL 1 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Idarubicin HCl AD 1 mg/mLb AD 1 mg/mL Color changes immediately 1525 I

Leucovorin calcium 10 mg/mL 1 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Linezolid PHU 2 mg/mL LI 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Melphalan HCl BW 0.1 mg/mLb LI 0.05 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Methotrexate sodium 25 mg/mL 1 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Methotrexate sodium 30 mg/mL LI 0.1 mg/mL Visually compatible for 4 hr at room tempera-
ture

1788 C

Metoclopramide HCl 5 mg/mL 1 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Mitomycin 0.5 mg/mL 1 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Ondansetron HCl GL 1 mg/mLb LY 0.05 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Oxaliplatin SS 0.5 mg/mLa FAU 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Paclitaxel NCI 1.2 mg/mLa LI 0.05 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Pemetrexed disodium LI 20 mg/mLb SIC 0.05 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Piperacillin sodium–
tazobactam sodium

LEe 40 mg/mLa f LI 0.05 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Sargramostim IMM 10 mcg/mLb LY 0.05 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Sodium bicarbonate 1.4% LI 0.1 mg/mL White precipitate forms in 30 min at room 
temperature

1788 I

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Teniposide BR 0.1 mg/mLa LI 0.05 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMd 1 mg/mLa LI 0.05 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

Topotecan HCl SKB 56 mcg/mLa b LI 1 mg/mL Visually compatible. Little loss of either drug in 
4 hr at 22°C

2245 C

Vinblastine sulfate 1 mg/mL 1 mg/mL Drugs injected sequentially in Y-site with no 
flush. No precipitate seen

980 C

Vinorelbine tartrate BW 1 mg/mLb LI 0.05 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in bacteriostatic sodium chloride 0.9% preserved with benzyl alcohol 0.9%.

d Lyophilized formulation tested.

e Test performed using the formulation WITHOUT edetate disodium.

f Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

Selected Revisions December 13, 2018. © Copyright, October 
1982. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Vincristine Sulfate Liposomal
AHFS 10:00

Products
Vincristine sulfate liposomal injection is prepared from a kit 
containing single-use vials of vincristine sulfate solution (5 mg/5 
mL), sphingomyelin-cholesterol liposome suspension (1 mL), 
and sodium phosphate solution (25 mL).3024 CAUTION: Care 
should be taken to ensure that the correct drug product, dose, 
and administration procedures are used and that no confu-
sion with other products occurs.

When prepared as directed from the kit components, the 
resultant product is a white to off-white translucent suspension 
containing liposome-encapsulated vincristine sulfate 0.16 mg/
mL (i.e., 5 mg in a total volume of 31 mL of suspension).3024 Each 
vial of vincristine sulfate liposomal injection prepared from the 
kit components also contains mannitol 500 mg, sphingomyelin 
73.5 mg, cholesterol 29.5 mg, sodium citrate 36 mg, citric acid 
38 mg, sodium phosphate 355 mg, and sodium chloride 225 mg 
in 31 mL of suspension.3024 Over 95% of the vincristine sulfate in 
the resulting liposomal suspension is provided inside liposome 
carriers (mean diameter 100 nm), which are composed of sphin-
gomyelin and cholesterol.3024 

To prepare vincristine sulfate liposomal injection, a water 
bath should be prepared and maintained outside of the sterile 
area using equipment provided by the manufacturer (i.e., water 
bath, calibrated thermometer and timer).3024 The depth of the 
water bath should be at least 8 cm and the temperature of  
the water bath should be maintained at 63 to 67°C throughout 
the preparation procedure.3024 All steps required to mix and 
dilute the product should be performed inside the sterile area.3024 

Each vial of the kit should be visually inspected for partic-
ulate matter and discoloration prior to use whenever solution 
and container permit; vials should not be used if a precipitate 
or foreign matter is present.3024 A venting needle (or other suit-
able venting device) with a 0.2-μm filter should be inserted into 
the vial of sodium phosphate solution, taking care to position 
the venting needle well above the liquid level of the solution 
prior to addition of the other components.3024 One mL should be 
withdrawn from the vial of sphingomyelin- cholesterol liposome 
injection and transferred to the vial containing sodium phos-
phate solution.3024 Five mL of solution should then be withdrawn 
from the vial containing vincristine sulfate and transferred to 
the vial containing the sodium phosphate and sphingomyelin- 
cholesterol liposome components.3024 The venting needle 
should then be removed from the sodium phosphate vial 
and the vial should be gently inverted 5 times to mix the 3  
components; shaking should be avoided.3024 

After confirming that the temperature of the water bath has 
warmed to 63 to 67°C, the neck of the sodium phosphate vial 
containing the mixture of the 3 components should be fitted 
with the flotation ring and transferred from the sterile area to 
the water bath.3024 The vial should remain in the water bath for 

10 minutes; the temperature of the water bath and duration of 
flotation should be closely monitored using the manufactur-
er-provided calibrated thermometer and electronic timer.3024 
After 10 minutes, the vial should be removed from the water 
bath using tongs to prevent burns, and the flotation ring should 
be removed from the vial.3024 The start time and temperature 
and the end time and temperature should be recorded on the 
provided vincristine sulfate liposomal injection overlabel imme-
diately after the vial is placed into the water bath and upon 
removal, respectively.3024 The vial exterior should be dried with 
a clean paper towel upon removal from the water bath, and 
the vincristine sulfate liposomal injection overlabel should be 
affixed.3024 The vial should be gently inverted another 5 times 
to mix the contents; shaking should be avoided.3024 The resul-
tant vincristine sulfate liposomal injection should be allowed to 
equilibrate to controlled room temperature (i.e., 15 to 30°C) for 
at least 30 minutes.3024 

Vincristine sulfate liposomal injection must be diluted in an 
appropriate infusion solution (i.e., dextrose 5% or sodium chlo-
ride 0.9%) before administration.3024 A volume equivalent to 
the volume of the appropriate dose of vincristine sulfate lipo-
somal should be withdrawn from a 100-mL infusion bag of 
dextrose 5% or sodium chloride 0.9% prior to addition of the 
drug.3024 The appropriate dose of vincristine sulfate liposomal 
injection should then be transferred to the infusion bag to yield 
a final volume of 100 mL; the infusion bag label supplied by the 
drug's manufacturer should be completed and affixed to the 
bag.3024 

Specific product labeling should be consulted for addi-
tional details on the preparation process for liposomal vincris-
tine sulfate injection.3024 Deviations from temperature control, 
timing, and preparation instructions may affect encapsula-
tion of vincristine sulfate into the liposomes.3024 In the case of 
such deviations, the manufacturer recommends discarding the 
components of the kit and using a new kit to prepare vincristine 
sulfate liposomal injection.3024 

Trade Name(s)
Marqibo

Administration
Vincristine sulfate liposomal injection is administered by intra-
venous infusion over 1 hour only after preparation of the lipo-
somal suspension as directed (see Products), followed by dilution 
in dextrose 5% or sodium chloride 0.9%.3024 The manufacturer 
states that the drug is fatal if given by other routes.3024 Death 
has occurred with intrathecal use; such use is contraindi-
cated.3024 

CAUTION: Care should be taken to ensure that the correct 
drug product, dose, and administration procedures are used 
and that no confusion with other products occurs.

DOI: 10.37573/9781585286850.399
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Stability
All intact vials of vincristine sulfate injection solution, sphingo-
myelin-cholesterol liposome injection suspension, and sodium 
phosphate injection solution contained in the kit used in the 
preparation of vincristine sulfate liposomal injection should be 
stored at 2 to 8°C and should not be frozen.3024 

Following constitution, vincristine sulfate liposomal injection 
should be stored at 15 to 30°C for no more than 12 hours.3024 Once 

diluted in the infusion bag, administration of diluted vincristine 
sulfate liposomal injection should be completed within 12 hours of 
initiation of vincristine sulfate liposomal injection preparation.3024 

Filtration
Although a venting needle (or other suitable venting device) 
with a 0.2-μm filter should be used in the preparation of vincris-
tine sulfate liposomal injection, inline filters should not be used 
during administration.3024 

Compatibility Information
Solution Compatibility

Vincristine sulfate liposomal

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% TAL Complete administration within 12 hr of initiation of 
preparation

3024 C

Sodium chloride 0.9% TAL Complete administration within 12 hr of initiation of 
preparation

3024 C

© Copyright, July 2016. American Society of Health-System 
Pharmacists, Inc.
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Vinorelbine Tartrate
AHFS 10:00

Products
Vinorelbine tartrate is available in a 10-mg/mL concentration in 
water for injection in 1- and 5-mL single-use vials. No preserva-
tives or other additives are present.1(7/05) 

Vinorelbine tartrate should be diluted with a compatible 
diluent for administration. Because skin reactions may occur, 
gloves should be worn during preparation.1(7/05) 

pH
The injection has a pH of approximately 3.5.1(7/05) 

Administration
Vinorelbine tartrate is administered intravenously, after dilu-
tion, from a syringe (at a concentration of 1.5 to 3 mg/mL) or 
infusion solution minibag (at a concentration of 0.5 to 2 mg/mL) 
over 6 to 10 minutes into the side port of a free-flowing infusion 
solution closest to the infusion container. After administration, 
75 to 125 mL of solution should be used as a flush. Extravasation 
should be avoided due to tissue irritation, necrosis, and throm-
bophlebitis.1(7/05) A literature review for the period 1966 through 
2004 did not find a statistically significant difference in the rate 
of venous irritation from 1- to 2-minute intravenous pushes and 
6- to 10-minute intravenous infusions.2637 

Intrathecal injection of vinca alkaloids has resulted in death. 
When vinorelbine tartrate is dispensed in a syringe containing 
an individual dose, the syringe must be labeled with this state-
ment:1(7/05) 

WARNING – FOR IV USE ONLY. FATAL if given intrathe-
cally.

Stability
Vinorelbine tartrate injection is a colorless to pale yellow clear 
solution. Intact vials should be refrigerated at 2 to 8°C and 
protected from light (by storage in the carton) and freezing. 
Intact vials are stable at room temperature (up to 25°C) for 72 
hours.1(7/05) 

When diluted to 1.5 to 3 mg/mL in polypropylene syringes 
or to 0.5 to 2 mg/mL in polyvinyl chloride (PVC) infusion 
containers, vinorelbine tartrate is stable for 24 hours at 5 to 
30°C with exposure to normal room light.1(7/05) 

Vinorelbine tartrate 0.1 mg/mL diluted in sodium chloride 
0.9% and stored at 22°C did not exhibit an antimicrobial effect 
on the growth of 4 organisms (Enterococcus faecium, Staphylo-
coccus aureus, Pseudomonas aeruginosa, and Candida albicans) 
inoculated into the solution. The author recommended that 
diluted solutions of vinorelbine tartrate be stored under refriger-
ation whenever possible and that the potential for microbiolog-
ical growth be considered when assigning expiration periods.2160 

Sorption
Vinorelbine tartrate was shown not to exhibit sorption to PVC 
bags and tubing as well as polyethylene and glass containers.1631 
2420 2430 

DOI: 10.37573/9781585286850.400

Compatibility Information
Solution Compatibility

Vinorelbine tartrate

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in sodium  
chloride 0.45%

0.5 to 2 g Stable for 24 hr at 5 to 30°C in light 1(7/05) C

Dextrose 5% 0.5 to 3 g Stable for 24 hr at 5 to 30°C in light 1(7/05) C

Dextrose 5% a 500 mg Little loss in 7 days at 4°C in dark 1631 C

Dextrose 5% a GW 0.5 and 2 g Visually compatible. 6% or less loss in 120 hr at 24°C in light 2213 C

Ringer’s injection 0.5 to 2 g Stable for 24 hr at 5 to 30°C in light 1(7/05) C

Ringer’s injection, lactated 0.5 to 2 g Stable for 24 hr at 5 to 30°C in light 1(7/05) C

Sodium chloride 0.45% 0.5 to 2 g Stable for 24 hr at 5 to 30°C in light 1(7/05) C

Sodium chloride 0.9% 0.5 to 3 g Stable for 24 hr at 5 to 30°C in light 1(7/05) C

Sodium chloride 0.9% a 500 mg 4% loss in 3 days and 14% loss in 7 days at 4°C protected from light 1631 C

Sodium chloride 0.9% a GW 0.5 and 2 g Visually compatible. 3% or less loss in 120 hr at 24°C in light 2213 C

a Tested in PVC containers.
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Y-Site Injection Compatibility (1:1 Mixture)

Vinorelbine tartrate

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 7 mg/mLb BW 1 mg/mLb Immediate white precipitate 1558 I

Allopurinol sodium BW 3 mg/mLb BW 1 mg/mLb Immediate white precipitate 1686 I

Amikacin sulfate BR 5 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Aminophylline AB 2.5 mg/mLb BW 1 mg/mLb Visible haze with large particles in 1 hr 1558 I

Amphotericin B SQ 0.6 mg/mLa b BW 1 mg/mLb Yellow precipitate forms immediately 1558 I

Ampicillin sodium WY 20 mg/mLb BW 1 mg/mLb Tiny particles form immediately. White particles in 
turbidity in 1 hr

1558 I

Aztreonam SQ 40 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 23°C 1558 C

Bleomycin sulfate BR 1 unit/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Bumetanide RC 0.04 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Buprenorphine HCl RKC 0.04 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Butorphanol tartrate BR 0.04 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Calcium gluconate AMR 40 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Carboplatin BR 5 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Carmustine BR 1.5 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Cefazolin sodium GEM 20 mg/mLb BW 1 mg/mLb Measured turbidity increases immediately 1558 I

Cefotaxime sodium HO 20 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Cefotetan disodium STU 20 mg/mLb BW 1 mg/mLb Tiny particles form immediately. Turbidity in 4 hr 1558 I

Ceftazidime LI 40 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Ceftriaxone sodium RC 20 mg/mLb BW 1 mg/mLb Tiny particles form immediately, becoming more 
numerous in 4 hr at 22°C

1558 I

Cefuroxime sodium GL 20 mg/mLb BW 1 mg/mLb Large increase in measured turbidity occurs imme-
diately

1558 I

Chlorpromazine HCl RU 2 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Cisplatin BR 1 mg/mL BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Clindamycin phosphate AB 10 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Cyclophosphamide MJ 10 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Cytarabine CET 50 mg/mL BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Dacarbazine MI 4 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Dactinomycin MSD 0.01 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Daunorubicin HCl WY 1 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Dexamethasone sodium 
phosphate

LY 1 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Diphenhydramine HCl ES 2 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Doxorubicin HCl CET 2 mg/mL BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Doxorubicin HCl lipo-
somal

SEQ 0.4 mg/mLa BW 1 mg/mLa Physically compatible for 4 hr at 23°C 2087 C
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Doxycycline hyclate ES 1 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Droperidol JN 0.4 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Enalaprilat MSD 0.1 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Etoposide BR 0.4 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Famotidine MSD 2 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Filgrastim AMG 30 mcg/mLa BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1687 C

Floxuridine RC 3 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Fluconazole RR 2 mg/mL BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Fludarabine phosphate BX 1 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Fluorouracil RC 16 mg/mLb BW 1 mg/mLb Heavy white precipitate forms immediately 1558 I

Furosemide ES 3 mg/mLb BW 1 mg/mLb Heavy white precipitate forms immediately 1558 I

Gallium nitrate FUJ 0.4 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Ganciclovir sodium SY 20 mg/mLb BW 1 mg/mLb Turbid precipitate forms immediately 1558 I

Gemcitabine HCl LI 10 mg/mLb GW 1 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Gentamicin sulfate ES 5 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Granisetron HCl SKB 0.05 mg/mLa BW 1 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Haloperidol lactate MN 0.2 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Heparin sodium ES 100 units/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Heparin sodium 100 units/mLb GW 3 mg/mLb A fine haze forms immediately, becoming cloudy in 
15 min

2238 I

Heparin sodium 100 units/mLb GW 2 mg/mLb Visually compatible for at least 15 min 2238 C

Heparin sodium 100 units/mLb GW 1 mg/mLb Visually compatible for at least 15 min 2238 C

Heparin sodium 100 units/1 mLb GW 4 mg/4 mLb Volumes mixed as cited. Visually compatible for at 
least 15 min

2238 C

Heparin sodium 100 units/1 mLb GW 8 mg/4 mLb Volumes mixed as cited. Precipitate forms 2238 I

Heparin sodium 100 units/1 mLb GW 12 mg/4 mLb Volumes mixed as cited. Precipitate forms 2238 I

Hydrocortisone sodium 
succinate

UP 1 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Hydromorphone HCl KN 0.5 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Hydroxyzine HCl ES 4 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Idarubicin HCl AD 0.5 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558, 
1675 

C

Ifosfamide MJ 25 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Imipenem–cilastatin 
sodium

MSD 10 mg/mLb d BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Lorazepam WY 0.1 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Mannitol BA 15% BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Mechlorethamine HCl MSD 1 mg/mL BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Melphalan HCl BW 0.1 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Meperidine HCl WY 4 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Mesna MJ 10 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Methotrexate sodium LE 15 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Methylprednisolone 
sodium succinate

AB 5 mg/mLb BW 1 mg/mLb Heavy white precipitate forms immediately 1558 I

Metoclopramide HCl RB 5 mg/mL BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Metronidazole BA 5 mg/mL BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Mitomycin BR 0.5 mg/mL BW 1 mg/mLb Reddish-purple color in 1 hr 1558 I

Mitoxantrone HCl LE 0.5 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Morphine sulfate WI 1 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Nalbuphine HCl AST 10 mg/mL BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Ondansetron HCl GL 1 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Oxaliplatin SS 0.5 mg/mLa GW 1 mg/mLa Physically compatible for 4 hr at 23°C 2566 C

Potassium chloride AB 0.1 mEq/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Prochlorperazine 
edisylate

SKB 0.5 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Promethazine HCl ES 2 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Ranitidine HCl GL 2 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Sodium bicarbonate AB 1 mEq/mL BW 1 mg/mLb Tiny particles and haze form immediately. Large 
particles in 4 hr at 22°C

1558 I

Streptozocin UP 40 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Teniposide BR 0.1 mg/mLa BW 1 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa LE 10 mg/mLb BW 1 mg/mLb Immediate cloudiness with particles 1558 I

Tobramycin sulfate LI 5 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Trimethoprim–sulfame-
thoxazole

ES 0.8 mg/mLb c BW 1 mg/mLb Heavy white turbidity forms immediately, developing 
particles in 1 hr

1558 I

Vancomycin HCl LY 10 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Vinblastine sulfate LI 0.12 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Vincristine sulfate LI 0.05 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

Zidovudine BW 4 mg/mLb BW 1 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

d Not specified whether concentration refers to single component or combined components.

Selected Revisions December 12, 2018. © Copyright, October 
1996. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Vitamin A
AHFS 88:04

Products
Vitamin A 50,000 international units/mL is available in 2-mL 
single-dose vials. Each mL also contains polysorbate 80, chlo-
robutanol, citric acid, and sodium hydroxide to adjust pH.1(4/05) 

pH
From 6.5 to 7.1.4 

Trade Name(s)
Aquasol A Parenteral

Administration
Vitamin A is administered intramuscularly.1(4/05) 4 Intravenous 
administration is not recommended.1(4/05) 

Stability
Vitamin A is a light yellow to amber or red oil. It is sensitive 
to, and should be protected from, light and air.4 Intact vials 
should be stored under refrigeration and protected from light 
and freezing.1(4/05) 4 Although refrigerated storage is required, 
the manufacturer has stated the drug may be stored at room 
temperature for 4 weeks.2745 

The stability of retinol palmitate and tocopherols (δ, γ, and 
α) in 3-in-1 admixtures of amino acids 4%, dextrose 10%, fat 
emulsion 3% (Intralipid, Liposyn, and ClinOleic), various elec-
trolytes, vitamins, and trace elements in ethylene vinyl acetate 
(EVA) bags over 3 days at 4, 25, and 37°C was determined. 
Retinol palmitate was unstable at room temperature with 33 
and 50% degradation at 24 and 72 hours after compounding, 
respectively. Refrigeration of the admixture reduced the degra-
dation to 29% at 72 hours.2460 

The degradation of vitamins A, B1, C, and E from Cernevit 
(Roche) multivitamins was evaluated in NuTRIflex Lipid Plus (B. 
Braun) admixtures prepared in ethylene vinyl acetate (EVA) bags 
and in multilayer bags. After storage for up to 72 hours at 4, 
21, and 40°C, greater vitamin losses occurred in the EVA bags. 
Vitamin A (retinyl palmitate) losses were 20%. In the multilayer 
bags (presumably a better barrier to oxygen transfer), vitamin A 
(retinyl palmitate) losses were 5%.2618 

The vitamins in Cernevit (Baxter) diluted in three 2-in-1 
parenteral nutrition admixtures were tested for stability over 48 
hours. Most of the other vitamins, including vitamin A, retained 
their initial concentrations.2796 

Light Effects
A parenteral nutrition solution in glass bottles exposed to 
sunlight was evaluated. Vitamin A decomposed rapidly, losing 
more than 50% in 3 hours. The decomposition could be slowed 
to approximately a 25% loss in 3 hours by covering the bottle 
with a light-resistant vinyl bag.1040 

Vitamin A was rapidly and significantly decomposed when 
exposed to daylight. The extent and rate of loss were dependent 
on the degree of exposure to daylight which, in turn, depended on 
various factors such as the direction of the radiation, time of day, 
and climatic conditions. Delivery of less than 10% of the expected 
amount was reported.1047 In controlled light experiments, the 
decomposition initially progressed exponentially. Subsequently, 
the rate of decomposition slowed. This result was attributed to 
a protective effect of the degradation products on the remaining 
vitamin A. The presence of amino acids provided greater protec-
tion. Compared to degradation rates in dextrose 5%, decomposi-
tion was reduced by up to 50% in some amino acid mixtures.1048 

In a parenteral nutrition solution composed of amino acids, 
dextrose, electrolytes, trace elements, and multivitamins in 
polyvinyl chloride (PVC) bags stored at 4 and 25°C, vitamin 
A rapidly deteriorated to 10% of the initial concentration in 8 
hours at 25°C while exposed to light. The decomposition was 
slowed by light protection and refrigeration, with a loss of about 
25% in 4 days.1063 

Substantial loss of retinol all-trans palmitate was reported 
from both TPN and TNA admixtures due to exposure to sunlight. 
In 3 hours’ exposure to sunlight, essentially total loss of retinol 
had occurred. The presence or absence of lipids did not affect 
stability. The container material used to store the nutrition 
admixtures affected the concentration of the vitamins as well. 
Losses were greatest in PVC containers and were slightly better 
in EVA and glass containers.2049 

The photodegradation of vitamin A in 2-in-1 (Synthamin 
9, Glucose 20%) and 3-in-1 (Synthamin 9, Glucose 20%, Intr-
alipid 20%, electrolytes, vitamins, trace elements) admixtures 
was reported after exposure to 6 hours of indirect daylight. 
The compounded admixtures were prepared in multilayer bags 
protected from light and stored at 5°C for a minimum of 5 days. 
The same admixtures were prepared in EVA bags 24 hours prior 
to use with vitamins added prior to study. Vitamin A decreased 
to 60 to 80% of the initial concentrations in 2 to 6 hours. 
The type of bag had no influence on the photodegradation of 
vitamin A. Despite fat emulsion, no significant light protection 
was noted with the 3-in-1 admixture. The authors concluded 
that light protection can minimize vitamin A losses.2459 

Sorption
Vitamin A (as the acetate) (Sigma) 7.5 mg/L displayed 66.7% 
sorption to a PVC plastic test strip in 24 hours. The presence of 
dextrose 5% and sodium chloride 0.9% increased the extent of 
sorption.12 

Vitamin A acetate displayed 78% sorption to 200-mL PVC 
containers after 24 hours at 25°C with gentle shaking. The 
initial concentration was 3 mg/L. The sorption was increased 
by approximately 10% in sodium chloride 0.9% and by 20% in 
dextrose 5%.133 
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However, vitamin A delivery is also reduced in glass intrave-
nous containers. At a concentration of 10,000 units/L in glass 
and PVC plastic containers protected from light with aluminum 
foil, 77 and 71%, respectively, of the vitamin A were delivered 
in 10 hours. Without light protection, 61% was delivered from 
glass and 49% from PVC plastic containers over a 10-hour 
period.290 

In another test using multivitamin infusion (USV), 1 ampul/L 
of sodium chloride 0.9% in glass and PVC containers not 
protected from light, 69.4 and 67.9% of the vitamin A were 
delivered from the glass and PVC containers, respectively, in 
10 hours. The amount of vitamin A was constant over this test 
period, not decreasing with time.282 

The delivery of vitamins A, D, and E from a parenteral nutri-
tion solution composed of 3% amino acid solution (Phar-
macia) in dextrose 10% with electrolytes, trace elements, 
vitamin K, folate, and vitamin B12 was evaluated. To this solu-
tion was added 6 mL of multivitamin infusion (USV). The solu-
tion was prepared in PVC bags (Travenol), and administration 
was simulated through a fluid chamber (Buretrol) and infusion 
tubing with a 0.5-μm filter at 10 mL/hr. During the first 60 to 
90 minutes, minimal delivery of the vitamins occurred. Then a 
rise and a plateau in the delivered vitamins followed and were 
attributed to an increasing saturation of adsorptive binding 
sites in the tubing. Total amounts delivered over 24 hours were: 
vitamin A, 31%; vitamin D, 68%; and vitamin E, 64%. Sorption 
of the vitamins was found in the PVC bag, fluid chamber, and 
tubing. Decomposition was not a factor.836 

A patient receiving 3000 international units of retinol daily 
in a parenteral nutrition solution nevertheless experienced 2 
episodes of night blindness. The pharmacy prepared the paren-
teral nutrition solution in 1-L PVC bags in weekly batches and 
stored them at 4°C in the dark until use. A subsequent in vitro 
study showed losses of vitamin A of 23 and 77% in 3- and 14-day 
periods, respectively, under these conditions. About 30% of the 
lost vitamin A could be extracted from the PVC bag.1038 

Losses of vitamin A from neonatal parenteral nutrition solu-
tions containing multivitamins (USV) was reported. The solu-
tion was prepared in colorless glass bottles and run through an 
administration set with a burette (Travenol). The total loss of 
vitamin A was 75% in 24 hours, with about 16% as decompo-
sition in the glass bottle. The decomposition was not notice-
able during the first 12 hours, but then vitamin A levels fell 
rather precipitously to about one-third of the initial amount. 
The balance of the loss, averaging about 59%, occurred during 
transit through the administration set. Removal of the inline 
filter and treatment of the set with albumin had no effect on 
vitamin A delivery. The authors recommended a three- to four-
fold increase in the amount of vitamin A to compensate for the 
losses.1039 

A 50% loss of vitamin A was noted from a bottle of paren-
teral nutrition solution prepared with multivitamin infusion 
(USV) after 5.5 hours of infusion. The amount delivered through 
an Ivex-2 filter set was only 6.3% of the added amount. Similar 
quantities were found after 20 hours of infusion. A reduced light 
exposure and use of 3H-labeled vitamin A confirmed binding to 
the infusion bottles and tubing.704 

Solutions containing multivitamins (USV) spiked with 3H- 
labeled retinol in intravenous tubing protected from light and 
agitated to simulate flow for 5 hours were evaluated. About half 
of the vitamin A was lost in 30 minutes, and 88 to 96% was lost 
in 5 hours. Hexane rinses and radioactivity determinations on 
the tubing accounted for the decrease in radioactivity.1049 

Neonatal parenteral nutrition solutions containing multi-
vitamins prepared in bags were delivered at 10 mL/hr through 
Buretrol sets (Travenol). The bags and sets were protected from 
light. About 26% of the vitamin A was lost before the flow was 
started. At 10 mL/hr, about 67% was lost from the effluent. 
More rapid flow reduced the extent of loss. Analysis of clinical 
samples of parenteral nutrition solutions showed losses of 21 
to 57% after 20 hours. Because losses after 5 hours were of the 
same magnitude, the authors concluded that the loss occurs 
rapidly and is not due to gradual decomposition.1049 

The stability of numerous vitamins in parenteral nutrition 
solutions composed of amino acids (Kabi-Vitrum), dextrose 
30%, and fat emulsion 20% (Kabi-Vitrum) in a 2:1:1 ratio with 
electrolytes, trace elements, and both fat- and water-soluble 
vitamins was reported. The admixtures were stored in darkness 
at 2 to 8°C for 96 hours with no significant loss of retinyl palmi-
tate.1225 

When the admixture was subjected to simulated infusion 
over 24 hours at 20°C, either exposed to room light or light 
protected, or stored for 6 days in the dark under refrigeration 
and then subjected to the same simulated infusion, once again 
the retinyl palmitate did not undergo significant loss.1225 

Retinol losses of 40% occurred in 2 hours and 60% in 5 hours 
from parenteral nutrition solutions pumped at 10 mL/hr through 
standard infusion sets at room temperature. The retinol concen-
tration in the bottle remained constant while the retinol in 
the effluent decreased. Antioxidants had no effect. Much of 
the vitamin A was recoverable from hexane washings of the 
tubing.1050 

The stability of several vitamins from M.V.I.-12 (Armour) 
admixed in parenteral nutrition solutions composed of different 
amino acid products, with or without Intralipid 10%, when 
stored in glass bottles and PVC bags at 25 and 5°C for 48 hours 
was reported. No vitamin A was lost from any formula in glass 
bottles, but samples in PVC containers lost as much as 35 and 
60% at 5 and 25°C, respectively, in 48 hours.1431 

The stability of vitamin A was studied in 2 parenteral nutri-
tion solutions. In TPN #172 (see Appendix), a 10% loss of vitamin 
A palmitate occurred in about 20 days in PVC bags while no loss 
occurred in Buretrol chambers in 21 days at 30°C with exposure 
to normal ward light. In TPN #173 (see Appendix), a 10% loss of 
vitamin A palmitate occurred in about 12 days in both glass and 
PVC containers at 2 to 8°C with protection from light.1606 

The effects of the fat emulsion concentration on vitamin 
A stability in several parenteral nutrition solutions were eval-
uated. Vitamin A palmitate was not absorbed into PVC 
containers from Intralipid 10%. Among TPN solutions with lower  
Intralipid contents, no correlation existed between the fat 
emulsion content and the extent of vitamin A loss during refrig-
erated storage. The fat emulsion content afforded vitamin A 
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some protection from decomposition due to light exposure at 
30°C.1607 

The quantity of retinol delivered from an M.V.I.-containing 
2-in-1 parenteral nutrition solution and when M.V.I. was added 
to Intralipid 10% was evaluated during simulated administra-
tion through a PVC administration set. The parenteral nutrition 
solution was composed of amino acids 2.8%, dextrose 10%, 
and standard electrolytes; M.V.I. was added to yield a nominal 
retinol concentration of 455 mcg/150 mL. Retinol losses were 
about 80% of the admixed amount after being delivered 
through the PVC set. When M.V.I. was added to Intralipid 10% 
in a retinol concentration of 455 mcg/20 mL, retinol losses were 
reduced to about 10% of the admixed amount. The fat emulsion 
provided retinol protection from sorption to the PVC adminis-
tration set.2027 

Substantially higher amounts of retinol were found to be 
delivered using polyolefin administration set tubing than with 
PVC tubing during simulated neonatal intensive care administra-
tion. Retinol was added to a 2-in-1 parenteral nutrition solution  

(TPN #206) in concentrations of 25 and 50 international units/
mL and run at 4 and 10 mL/hr through 3-meter lengths of poly-
olefin (MiniMed) and PVC (Baxter) intravenous extension set 
tubing protected from light and passed through a 37°C water 
bath. Delivered quantities of retinol varied from 19 to 74% 
through the PVC tubing and 47 to 87% through the polyolefin 
tubing. The loss of retinol to the PVC tubing appeared to be satu-
rable. Even so, the use of polyolefin tubing increases the amount 
of retinol delivered during simulated neonatal administration.2028 

To minimize the importance of sorption, use vitamin A palmi-
tate, which does not sorb as extensively to PVC,1033 1606 2026 
instead of the acetate. However, this change does not alter the 
problem of degradation from exposure to light. Alternatively, an 
excess of vitamin A could be used.1033 

Plasticizer Leaching
Vitamin A leached significant amounts of diethylhexyl 
phthalate (DEHP) plasticizer from PVC bags and administra-
tion set tubing.1621 

Selected Revisions June 1, 2019. © Copyright, October 1982. 
American Society of Health-System Pharmacists, Inc.
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Voriconazole
AHFS 8:14.08

Products
Voriconazole is available as a lyophilized powder in single-use 
(preservative-free) vials containing 200 mg of voriconazole 
with 3.2 g of sulfobutyl ether β-cyclodextrin sodium3233 3348  or 
hydroxypropyl β-cyclodextrin3347  and bearing a vacuum.3233 
3347 3348  Vial contents should be reconstituted with 19 mL of 
sterile water for injection, and the vial should be shaken until 
all of the powder is dissolved to yield 20 mL of a voriconazole 
10-mg/mL solution.3233 3347 3348  A 20-mL standard (non-auto-
mated) syringe should be used for reconstitution to ensure that 
the exact amount of sterile water for injection is added; the vial 
should be discarded if the vacuum does not draw the diluent 
into the vial.3233 3347 3348 

The reconstituted solution is a concentrate that must be 
diluted in a compatible solution to a concentration of 0.5 to 5 
mg/mL prior to intravenous administration.3233 3347 3348  In order 
to achieve a final concentration in this range, the manufacturer 
recommends that a volume be removed from the infusion bag 
or bottle that is at least equivalent to the volume of drug to be 
added prior to addition of the drug.3233 3347 3348 

Trade Name(s)
Vfend I.V.

Administration
Voriconazole is administered by intravenous infusion in a 
compatible infusion solution at a concentration between 0.5 
and 5 mg/mL over 1 to 2 hours at a maximum rate of 3 mg/kg/
hr.3233 3347 3348  Voriconazole should not be administered as an 
intravenous bolus injection.3233 3347 3348 

Stability
Voriconazole is available as a lyophilized white to off-white cake 
or powder.3233 3347 3348  Intact vials should be stored at controlled 
room temperature.3233 3347 3348  Voriconazole powder recon-
stituted as directed is chemically and physically stable for 24 
hours at 2 to 8°C; however, because no antimicrobial preserva-
tive is present, the manufacturer recommends that the drug be 
used immediately after reconstitution.3233 3347 3348  Voriconazole 
solutions should be visually inspected for particulate matter 
and discoloration prior to administration.3233 3347 3348  Vials of 
voriconazole are intended for single use, and any remaining drug 
should be discarded.3233 3347 3348 
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Compatibility Information
Solution Compatibility

Voriconazole

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s injection, lactated PF, SZ 0.5 to 5 g Manufacturer-recommended solution 3233, 3348 C

Dextrose 5% in Ringer’s injection, lactated XGN 0.5 to 5 g Manufacturer-recommended solution 3347 C

Dextrose 5% in sodium chloride 0.45% PF, SZ 0.5 to 5 g Manufacturer-recommended solution 3233, 3348 C

Dextrose 5% in sodium chloride 0.45% XGN 0.5 to 5 g Manufacturer-recommended solution 3347 C

Dextrose 5% in sodium chloride 0.9% PF, SZ 0.5 to 5 g Manufacturer-recommended solution 3233, 3348 C

Dextrose 5% in sodium chloride 0.9% XGN 0.5 to 5 g Manufacturer-recommended solution 3347 C

Dextrose 5%c PF, SZ 0.5 to 5 g Manufacturer-recommended solution 3233, 3348 C

Dextrose 5%c XGN 0.5 to 5 g Manufacturer-recommended solution 3347 C

Dextrose 5% a PF 4 g Visually compatible. 3% loss in 15 days at 4°C 2662 C

Dextrose 5% MACb PF 2 g Visually compatible. 9% loss in 6 days at 4°C 
and in 5 days at 25°C

2694 C

Dextrose 5% a PF 0.5 g About 13% loss in 2 days at 19 to 24°C 3349 I

Dextrose 5% a PF 0.5 g Physically compatible. Less than 10% loss in 9 
days at 4 to 7°C

3349 C
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Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% BAd PF 2 g Physically and chemically stable for 96 hr at 4°C 
and 4 hr at 25 and 35°C

3521 C

Ringer’s injection, lactated PF, SZ 0.5 to 5 g Manufacturer-recommended solution 3233, 3348 C

Ringer’s injection, lactated XGN 0.5 to 5 g Manufacturer-recommended solution 3347 C

Sodium chloride 0.45% PF, SZ 0.5 to 5 g Manufacturer-recommended solution 3233, 3348 C

Sodium chloride 0.45% XGN 0.5 to 5 g Manufacturer-recommended solution 3347 C

Sodium chloride 0.9% PF, SZ 0.5 to 5 g Manufacturer-recommended solution 3233, 3348 C

Sodium chloride 0.9% XGN 0.5 to 5 g Manufacturer-recommended solution 3347 C

Sodium chloride 0.9% MACb PF 2 g No loss over 32 days at 4°C 2624 C

Sodium chloride 0.9% MACb PF 2 g Visually compatible. No loss at 4°C and 5% loss 
at 25°C in 8 days

2694 C

Sodium chloride 0.9% a PF 0.5 g About 12% loss in 2 days at 19 to 24°C 3349 I

Sodium chloride 0.9% a PF 0.5 g Physically compatible. Less than 10% loss in  
7 days at 4 to 7°C

3349 C

Sodium chloride 0.9% BAd PF 2 g Physically and chemically stable for 96 hr at 4°C 
and 4 hr at 25 and 35°C

3521 C

a Tested in PVC containers.

b Tested in polyolefin containers.

c Tested with and without potassium chloride 20 mEq present.

d Tested in Intermate SV elastomeric pump reservoirs.

Additive Compatibility

Voriconazole

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Sodium bicarbonate 4.2% PF, SZ Voriconazole slightly decomposes at 
room temperature

3233, 3348 I

Sodium bicarbonate 4.2% XGN Voriconazole slightly decomposes at 
room temperature

3347 I

Y-Site Injection Compatibility (1:1 Mixture)

Voriconazole

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Anidulafungin VIC 0.5 mg/mLa PF 4 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Cangrelor tetrasodium TMC 1 mg/mLb 4 mg/mLb Physically compatible for 4 hr 3243 C

Caspofungin acetate ME 0.7 mg/mLb PF 4 mg/mLb Physically compatible for 4 hr at room tempera-
ture

2758 C

Caspofungin acetate ME 0.5 mg/mLb PF 2 mg/mLb Physically compatible over 60 min 2766 C

Ceftaroline fosamil FOR 2.22 mg/mLa b d PF 4 mg/mLa b d Physically compatible for 4 hr at 23°C 2826 C

Cloxacillin sodium SMX 100 mg/mL PF 10 mg/mL Physically compatible for up to 4 hr at room 
temperature

3245 C

Solution Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Doripenem JJ 5 mg/mLa b PF 4 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Meropenem 50 mg/mL SZ 10 mg/mL Physically compatible for 4 hr at room tempera-
ture

3538 C

Posaconazole ME 18 mg/mL 5 mg/mLe Physically compatible 2912 C

Tigecycline WY 1 mg/mLb PF 2 mg/mLb Microparticulates form 2714 I

Vasopressin APP 0.2 unit/mLb PF 3 mg/mLc Physically compatible 2641 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Tested in sodium chloride 0.45%.

d Tested in Ringer’s injection, lactated.

e Tested in both dextrose 5% and sodium chloride 0.9%.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)

Additional Compatibility Information
Other Drugs
Manufacturers state that voriconazole must not be infused 
concomitantly with any short-term infusion of concentrated 
electrolytes, even if the infusions are running in separate intra-
venous lines or cannulas. Voriconazole may be infused at the 
same time as other intravenous solutions containing noncon-
centrated electrolytes, but still must be infused through a sepa-
rate line.3233 3347 3348 

Parenteral Nutrition Solutions
Manufacturers state that voriconazole may be infused at the 
same time as parenteral nutrition solutions, but must be infused 
through a separate line. If a multiple-lumen catheter is used, the 
parenteral nutrition solution must be administered through a 
different port than the one used for voriconazole administra-
tion.3233 3347 3348 

Selected Revisions May 1, 2020. © Copyright, October 2008. 
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Ziconotide Acetate
AHFS 28:08.92

Products
Ziconotide acetate is available as a 100-mcg/mL solution in 1- 
and 5-mL single-use vials and as a 25-mcg/mL solution in 20-mL 
single-use vials.3167 The formulation also contains l-methionine 
and sodium chloride excipients, but is preservative free.3167 

pH
From 4 to 5.3167 

Osmolarity
Ziconotide acetate in sodium chloride 0.9% at concentra-
tions ranging from 0.25 to 1 mcg/mL had an osmolarity of 308 
mOsm/L.3170 

Trade Name(s)
Prialt

Administration
Ziconotide acetate is administered intrathecally either undi-
luted (using the 25-mcg/mL solution) or diluted (using the 
100-mcg/mL solution) using a programmable implanted vari-
able-rate microinfusion device or an external microinfusion 
device and catheter.3167 The 100-mcg/mL solution must be 
diluted only in preservative-free sodium chloride 0.9%; saline 
solutions containing preservatives are not appropriate for intra-
thecal drug administration.3167 Once an appropriate dose has 
been established, the 100-mcg/mL solution may be adminis-
tered undiluted.3167 

The drug is intended for use only with the Medtronic 
SynchroMed II Infusion System or the CADD-Micro Ambulatory 
Infusion Pump.3167 

When using the Medtronic SynchroMed II Infusion System, 
only the undiluted 25-mcg/mL solution should be used for 
the initial priming of a new pump.3167 Three 2-mL rinses of the 
internal surfaces of the new pump should be performed using the 
undiluted 25-mcg/mL solution.3167 After performing the initial 
rinses of a new pump, only the undiluted 25-mcg/mL solution 
should be used for the first fill of the pump.3167 The new pump 
should be refilled within 14 days of the first fill in order to ensure 
appropriate dose administration because of initial losses of the 
drug due to both sorption to titanium internal surfaces and 
dilution in the residual space of the pump.3167 Losses resulting 
from these 2 factors do not occur upon subsequent refill.3167 
For subsequent refills, the pumps should be filled at least every 
84 days if the drug is used undiluted or at least every 40 days 
if the drug is diluted.3167 The remaining pump contents should 
be emptied prior to refilling.3167 A Medtronic refill kit should be 
used to ensure aseptic transfer of the drug solution into the 
pump.3167 The pump manufacturer’s manual should be consulted 
for specific instructions and precautions on rinsing the reservoir, 
initial filling of the reservoir, refilling the reservoir, and program-
ming the infusion system.3167 

When using the CADD-Micro Ambulatory Infusion Pump, the 
pump initially should be filled with ziconotide acetate solution 
that has been diluted in preservative-free sodium chloride 0.9% 
to a concentration of 5 mcg/mL.3167 The pump manufacturer’s 
manual should be consulted for specific instructions and precau-
tions on initial filling of the reservoir, refilling the reservoir or 
replacing the drug cartridge, and operation of the pump.3167 

Ziconotide acetate injection is not intended for intravenous 
administration.3167 

Stability
Intact vials of ziconotide acetate should be stored under refrig-
eration and protected from light and freezing.3167 Ziconotide 
acetate diluted in preservative-free sodium chloride 0.9% may 
be stored at 2 to 8°C for up to 24 hours prior to beginning the 
infusion.3167 

pH Effects
In a study evaluating the influence of pH and temperature on 
the stability of ziconotide, admixtures of ziconotide acetate, 
morphine sulfate, and ropivacaine hydrochloride were prepared 
in a range of concentrations and stored in syringes (Plas-
tipak, BD) at 4 or 20°C or Medtronic SynchroMed II pumps at 
37°C.3168 The resulting pH of the admixtures was influenced by 
the morphine concentration and the storage temperature.3168 
Admixtures with lower morphine concentrations resulted in a 
higher pH; admixtures stored at lower temperatures resulted 
in a lower pH.3168 Ziconotide prepared in admixtures with 
lower morphine concentrations and stored at 37°C demon-
strated improved ziconotide stability.3168 Admixtures with a 
pH exceeding 4.5 demonstrated improved ziconotide stability 
compared with admixtures with a pH less than 4.5.3168 

Ambulatory Pumps
Ziconotide acetate is intended for use with the CADD-Micro 
Ambulatory Infusion Pump.3167 

Implantable Pumps
Ziconotide acetate is intended for use with the Medtronic 
SynchroMed II Infusion System.3167 The manufacturer of 
ziconotide states that the initial fill of a new pump with 25 mcg/
mL of undiluted solution expires in 14 days; subsequent refills 
with undiluted 25- or 100-mcg/mL solutions of the drug expire 
in 84 days.3167 Refills using diluted solutions prepared from the 
100-mcg/mL formulation of the drug expire in 40 days.3167 

In November 2012, Medtronic Neuromodulation warned that 
intermittent or permanent pump motor stalling due to corrosion 
has occurred in SynchroMed infusion systems after use of unap-
proved drugs and drug formulations (i.e., drugs not listed in the 
device’s labeling, including admixtures, compounded drugs, and 
unapproved drug concentrations).3169 Medtronic has confirmed 
through returned product analysis and in vitro testing that such 
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permanent pump motor stalling has been caused by admix-
tures containing drugs such as baclofen, bupivacaine, clonidine, 
fentanyl, hydromorphone, morphine, and sufentanil.3169 Some 
antimicrobial or antioxidant preservatives (e.g., sodium meta-
bisulfite) are known to cause pump damage, while some admix-
tures may have increased the rates of permeation of corrosive 
agents; admixtures with a pH of 3 or less and those requiring 
additives to maintain the solubility of a particular concentration 
also may not be compatible with the infusion system.3169 Pump 
problems from previous use of an unapproved drug formula-
tion may persist even if an approved drug formulation is used 

subsequently.3169 Medtronic states that only those drugs and 
drug formulations for which the SynchroMed infusion system is 
approved should be used to minimize the potential for damage 
to the internal pump components.3169 

Clonidine hydrochloride and morphine sulfate powders 
were dissolved in ziconotide acetate (Elan) injection to yield 
concentrations of 2 and 35 mg/mL and 25 mcg/mL, respec-
tively.2752 Stored at 37°C in Medtronic SynchroMed II pumps, 
11% ziconotide loss in 7 days, 4% clonidine loss in 20 days, and 
no morphine loss in 28 days occurred.2752 

Compatibility Information
Additive Compatibility

Ziconotide acetate

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Bupivacaine HCl BB 5 gb ELN 25 mga 90% ziconotide retained for 22 days at 
37°C. No bupivacaine loss in 30 days

2751 C

Clonidine HCl BB 2 gb ELN 25 mga No loss of either drug in 28 days at 37°C 2703 C

Fentanyl citrate BB 1 gb ELN 25 mga 10% ziconotide loss in 26 days. No fentanyl 
loss in 40 days at 37°C

2772 C

Hydromorphone HCl BB 35 gb ELN 25 mga 90% ziconotide retained for 19 days at 
37°C. No hydromorphone loss in 25 days

2702 C

Morphine sulfate BB 35 gb ELN 25 mga 90% ziconotide retained for 8 days at 
37°C. No morphine loss in 17 days

2702 C

Morphine sulfate BB 20 gb ELN 25 mga 90% ziconotide retained for 19 days at 
37°C. No morphine loss in 28 days

2713 C

Morphine sulfate BB 20 gb ELN 25 mga 10% ziconotide loss in 19 days. No 
morphine loss in 28 days at 37°C

2780 C

Morphine sulfate BB 10 gb ELN 25 mga 10% ziconotide loss in 34 days. No 
morphine loss in 60 days at 37°C

2780 C

Morphine sulfate CDM d 2 g EI 200 mg NSc Visually compatible and chemically stable 
for up to 14 days at 21°C

3493 C

Ropivacaine HCl FRKe 6 g EI 200 mg NSc Visually compatible and chemically stable 
for up to 14 days at 21°C

3493 C

Sufentanil citrate BB 1 gb ELN 25 mga 10% ziconotide loss in 33 days. No sufent-
anil loss in 40 days at 37°C

2772 C

a Tested in SynchroMed II implantable pumps.

b Drug powder dissolved in ziconotide acetate injection.

c Tested in polyolefin containers.

d Tested with ropivacaine HCl (FRK) 6 g/L.

e Tested with morphine sulfate (CDM) 2 g/L.
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Drugs in Syringe Compatibility

Ziconotide acetate

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Clonidine HCl BB 2 mg/mLa ELN 25 mcg/mL No loss of either drug in 28 days at 5°C 2703 C

Hydromorphone HCl BB 35 mg/mLa ELN 25 mcg/mL No loss of either drug in 25 days at 5°C 2702 C

Morphine sulfate BB 35 mg/mLa ELN 25 mcg/mL No loss of either drug in 17 days at 5°C 2702 C

Morphine sulfate CDMb 3.5 mg/mLd EI 1 mcg/mLd Visually compatible and chemically stable for up 
to 3 days at 5°C

3493 C

Morphine sulfate CDMb 3.5 mg/mLd EI 1 mcg/mLd Chemically unstable after 6 hr at 21 and 31°C 3493 I

Ropivacaine HCl FRKc 7.5 mg/mLd EI 1 mcg/mLd Visually compatible and chemically stable for up 
to 3 days at 5°C

3493 C

Ropivacaine HCl FRKc 7.5 mg/mLd EI 1 mcg/mLd Chemically unstable after 6 hr at 21 and 31°C 3493 I

a Drug powder dissolved in ziconotide acetate injection.

b Tested with ropivacaine HCl (FRK) 7.5 mg/mL.

c Tested with morphine sulfate (CDM) 3.5 mg/mL.

d Tested in sodium chloride 0.9%.

Selected Revisions January 31, 2020. © Copyright, October 
2008. American Society of Health-System Pharmacists, Inc.
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Zidovudine
AHFS 8:18.08.20

Products
Zidovudine is available in 20-mL single-use vials. Each mL 
of solution contains zidovudine 10 mg in water for injection. 
Hydrochloric acid and/or sodium hydroxide may be present to 
adjust the pH.1(10/06) 

pH
Approximately 5.5.1(10/06) 

Trade Name(s)
Retrovir

Administration
Zidovudine must be diluted in dextrose 5% to a concentration 
no greater than 4 mg/mL prior to administration. The drug is 
administered by intravenous infusion at a constant rate over  

1 hour.1(10/06) 4  Zidovudine also has been administered by contin-
uous intravenous infusion.4  Intramuscular injection, intravenous 
bolus, and rapid intravenous infusion should be avoided.1(10/06) 4 

Stability
Intact vials of zidovudine should be stored at 15 to 25°C and 
protected from light.1(10/06) 

Central Venous Catheter
Zidovudine (Glaxo Wellcome) 1 mg/mL in dextrose 5% was found 
to be compatible with the ARROWg+ard Blue Plus (Arrow Inter-
national) chlorhexidine-bearing triple-lumen central catheter. 
Essentially complete delivery of the drug was found with little 
or no drug loss occurring. Furthermore, chlorhexidine delivered 
from the catheter remained at trace amounts with no substantial 
increase due to the delivery of the drug through the catheter.2335 

DOI: 10.37573/9781585286850.404

Compatibility Information
Solution Compatibility

Zidovudine

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% Stable for 24 hr at room temperature and 48 hr refriger-
ated. Use within 8 hr at room temperature and 24 hr refrig-
erated recommended

1(10/06) C

Dextrose 5% a BW 4 g Physically compatible. No loss in 8 days at 4 and 25°C 1411 C

Sodium chloride 0.9% a BW 4 g Physically compatible. No loss in 8 days at 4 and 25°C 1411 C

a Tested in PVC containers.

Additive Compatibility

Zidovudine

Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Dobutamine HCl AB 1 g GW 2 g D5W No more than 5% loss for either drug at 
23°C and 2% loss at 4°C in 24 hr

2489 C

Dobutamine HCl AB 1 g GW 2 g NS No more than 4% loss for either drug at 
23°C and 2% loss at 4°C in 24 hr

2489 C

Meropenem ZEN 1 g BW 4 g NS Visually compatible for 4 hr at room 
temperature

1994 C

Meropenem ZEN 20 g BW 4 g NS Dark yellow discoloration forms in 4 hr at 
room temperature

1994 I
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Test Drug Mfr Conc/L or % Mfr Conc/L or % Test Solution Remarks Ref C/I

Ranitidine HCl GSK 500 mg GSK 2 g NS Physically compatible with no loss of either 
drug in 24 hr at 4 and 23°C

2523 C

Ranitidine HCl GSK 500 mg GSK 2 g D5W Physically compatible. Up to 8% raniti-
dine loss at 23°C and 2% at 4°C in 24 hr. 
Zidovudine losses of 5 to 6% in 24 hr at 4 
and 23°C

2523 C

Drugs in Syringe Compatibility

Zidovudine

Test Drug Mfr Amt Mfr Amt Remarks Ref C/I

Pantoprazole sodium a 4 mg/1 mL 10 mg/1 mL Clear solution 2574 C

a Test performed using the formulation WITHOUT edetate disodium.

Y-Site Injection Compatibility (1:1 Mixture)

Zidovudine

Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Acyclovir sodium BW 7 mg/mLa BW 4 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

Allopurinol sodium BW 3 mg/mLb BW 4 mg/mLb Physically compatible for 4 hr at 22°C 1686 C

Amifostine USB 10 mg/mLa BW 4 mg/mLa Physically compatible for 4 hr at 23°C 1845 C

Amikacin sulfate BR 4 mg/mLa BW 4 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

Amphotericin B SQ 600 mcg/mLa BW 4 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

Anidulafungin VIC 0.5 mg/mLa GSK 4 mg/mLa Physically compatible for 4 hr at 23°C 2617 C

Aztreonam SQ 40 mg/mLa BW 4 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

Aztreonam SQ 40 mg/mLa BW 4 mg/mLa Physically compatible for 4 hr at 23°C 1758 C

Ceftazidime GL 20 mg/mLa BW 4 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

Ceftriaxone sodium RC 20 mg/mLa BW 4 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

Cisatracurium besylate GW 0.1, 2, 5 mg/mLa BW 4 mg/mLa Physically compatible for 4 hr at 23°C 2074 C

Clindamycin phosphate UP 12 mg/mLa BW 4 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

Dexamethasone sodium  
phosphate

ES 0.16 mg/mLa BW 4 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

Dobutamine HCl LI 5 mg/mLa BW 4 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

Docetaxel RPR 0.9 mg/mLa GW 4 mg/mLa Physically compatible for 4 hr at 23°C 2224 C

Dopamine HCl AB 1.6 mg/mLa BW 4 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

Doripenem JJ 5 mg/mLa b GSK 4 mg/mLa b Physically compatible for 4 hr at 23°C 2743 C

Doxorubicin HCl liposomal SEQ 0.4 mg/mLa BW 4 mg/mLa Physically compatible for 4 hr at 23°C 2087 C

Erythromycin lactobionate AB 20 mg/mLa c BW 4 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

Etoposide phosphate BR 5 mg/mLa BW 4 mg/mLa Physically compatible for 4 hr at 23°C 2218 C

Additive Compatibility (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Filgrastim AMG 30 mcg/mLa BW 4 mg/mLa Physically compatible for 4 hr at 22°C 1687 C

Fluconazole RR 2 mg/mL BW 10 mg/mL Physically compatible for 24 hr at 25°C 1407 C

Fludarabine phosphate BX 1 mg/mLa BW 4 mg/mLa Visually compatible for 4 hr at 22°C 1439 C

Gemcitabine HCl LI 10 mg/mLb GW 4 mg/mLb Physically compatible for 4 hr at 23°C 2226 C

Gentamicin sulfate IMS 2 mg/mLa BW 4 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

Granisetron HCl SKB 0.05 mg/mLa BW 4 mg/mLa Physically compatible for 4 hr at 23°C 2000 C

Heparin sodium LY 100 units/mLa BW 4 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

Imipenem–cilastatin sodium MSD 5 mg/mLa j BW 4 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

Linezolid PHU 2 mg/mL GW 4 mg/mLa Physically compatible for 4 hr at 23°C 2264 C

Lorazepam WY 80 mcg/mLa BW 4 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

Melphalan HCl BW 0.1 mg/mLb BW 4 mg/mLb Physically compatible for 3 hr at 22°C 1557 C

Meropenem ZEN 1 mg/mLb BW 4 mg/mLd Visually compatible for 4 hr at room 
temperature

1994 C

Meropenem ZEN 50 mg/mLb BW 4 mg/mLd Yellow color in 4 hr at room temperature 1994 I

Metoclopramide HCl RB 2 mg/mLa BW 4 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

Morphine sulfate ES 1 mg/mLa BW 4 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

Nafcillin sodium BR 20 mg/mLa BW 4 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

Ondansetron HCl GL 1 mg/mLb BW 4 mg/mLa Visually compatible for 4 hr at 22°C 1365 C

Oxacillin sodium BR 20 mg/mLa BW 4 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

Oxytocin NVA 10 milliunits/mLa GSK 2 mg/mLa Visually compatible with no zidovudine loss 
in 6 hr at 20°C

2491 C

Oxytocin NVA 10 milliunits/mLa GSK 4 mg/mLa Visually compatible with no zidovudine loss 
in 6 hr at 20°C

2491 C

Paclitaxel NCI 1.2 mg/mLa BW 4 mg/mLa Physically compatible for 4 hr at 22°C 1556 C

Pemetrexed disodium LI 20 mg/mLb GSK 4 mg/mLa Physically compatible for 4 hr at 23°C 2564 C

Pentamidine isethionate LY 6 mg/mLa BW 4 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

Phenylephrine HCl WI 1 mg/mLa BW 4 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

Piperacillin sodium–tazo-
bactam sodium

LEg 40 mg/mLa h BW 4 mg/mLa Physically compatible for 4 hr at 22°C 1688 C

Potassium chloride IMS 0.67 mEq/mLa BW 4 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

Ranitidine HCl GL 1 mg/mLa BW 4 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

Remifentanil HCl GW 0.025 and 0.25 
mg/mLb 

BW 4 mg/mLa Physically compatible for 4 hr at 23°C 2075 C

Sargramostim IMM 10 mcg/mLb BW 4 mg/mLb Visually compatible for 4 hr at 22°C 1436 C

Teniposide BR 0.1 mg/mLa BW 4 mg/mLa Physically compatible for 4 hr at 23°C 1725 C

Thiotepa IMMe 1 mg/mLa BW 4 mg/mLa Physically compatible for 4 hr at 23°C 1861 C

TNA #218 to #226f GW 4 mg/mLa Visually compatible for 4 hr at 23°C 2215 C

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Test Drug Mfr Conc Mfr Conc Remarks Ref C/I

Tobramycin sulfate LI 2 mg/mLa BW 4 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

TPN #212 to #215f BW 4 mg/mLa Physically compatible for 4 hr at 23°C 2109 C

Trimethoprim–sulfamethox-
azole

BW 0.53 mg/mLa i BW 4 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

Vancomycin HCl LI 15 mg/mLa BW 4 mg/mLa Physically compatible for 4 hr at 25°C 1193 C

Vinorelbine tartrate BW 1 mg/mLb BW 4 mg/mLb Physically compatible for 4 hr at 22°C 1558 C

a Tested in dextrose 5%.

b Tested in sodium chloride 0.9%.

c Sodium bicarbonate 2.5 mEq added to adjust pH.

d Tested in sterile water for injection.

e Lyophilized formulation tested.

f Refer to Appendix for the composition of parenteral nutrition solutions. TNA indicates a 3-in-1 admixture, and TPN indicates a 2-in-1 admixture.

g Test performed using the formulation WITHOUT edetate disodium.

h Piperacillin component. Piperacillin in an 8:1 fixed-ratio concentration with tazobactam.

i Trimethoprim component. Trimethoprim in a 1:5 fixed-ratio concentration with sulfamethoxazole.

j Not specified whether concentration refers to single component or combined components.

Selected Revisions December 13, 2018. © Copyright, October 
1992. American Society of Health-System Pharmacists, Inc.

Y-Site Injection Compatibility (1:1 Mixture) (Cont.)
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Ziv-aflibercept
AHFS 10:00

Products
Ziv-aflibercept is available as a 25-mg/mL concentrate for injec-
tion in single-use vials containing 100 or 200 mg of the drug.2877 
Each vial also contains polysorbate 20 0.1%, sodium chloride 
100 mM, sodium citrate 5 mM, sodium phosphate 5 mM, and 
sucrose 20% in water for injection.2877 The concentrate must be 
diluted before administration.2877 

pH
6.22877 

Trade Name(s)
Zaltrap

Administration
Ziv-aflibercept is administered by intravenous infusion over one 
hour following dilution in a compatible diluent to a concentration 
of 0.6 to 8 mg/mL.2877 The diluted drug should be administered 
through a 0.2- or 0.22-μm inline polyethersulfone filter.2877 2878  
Ziv-aflibercept should not be administered as a bolus or push 
intravenous injection.2877 

Stability
Ziv-aflibercept concentrate is a clear, colorless to pale yellow 
solution.2877 Intact vials should be stored under refrigeration and 
kept in the original outer carton to protect from light.2877 

Visually inspect ziv-aflibercept before use.2877 Discard if the 
solution is cloudy, contains particles, or is discolored.2877 

Single-use vials of ziv-aflibercept do not contain any preser-
vatives.2877 After the appropriate dose has been withdrawn from 
the vial upon initial puncture, the vial should not be re-entered, 
and any unused portion should be discarded.2877 

Diluted solutions of ziv-aflibercept should be prepared 
in infusion containers composed of either PVC (containing 
either diethylhexyl phthalate [DEHP] or trioctyl trimellitate  
[TOTM]) or polyolefin (e.g., polypropylene, polyethylene).2877 2878  
Ziv- aflibercept should not be prepared in infusion containers 
composed of ethylene vinyl acetate (EVA).2878 

Diluted solutions of ziv-aflibercept should be used immedi-
ately.2878 Admixtures not used immediately should be refriger-
ated for up to 4 hours.2877 Any unused portion remaining in the 
infusion bag following administration should be discarded.2877 

Light Effects
Ziv-aflibercept concentrate is light sensitive.2878 Vials of the 
concentrate should be stored in the original outer carton to 
protect from light.2877 The manufacturer does not specify a need 
for protecting the diluted solution from light.2878 

Sorption
No substantial changes in the quality or potency of the drug 
were noted when diluted solutions of ziv-aflibercept (0.6 to 
8 mg/mL) were tested with infusion sets composed of DEHP- 
plasticized PVC, TOTM-plasticized PVC, polyethylene-lined 
PVC, or polypropylene.2877 2878 Infusion sets composed of poly-
urethane also were found to be compatible.2877 2878 

Filtration
For ziv-aflibercept administration, the manufacturer recom-
mends the use of either a 0.2- or 0.22-μm inline polyether-
sulfone filter.2878 Filters composed of polyvinylidene fluoride 
or nylon were noted to facilitate adsorption during stability 
testing2878 and should not be used.2877 

DOI: 10.37573/9781585286850.405

Compatibility Information
Solution Compatibility

Ziv-aflibercept

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% a SAA 600 mg to 8 g Compatible and stable for 4 hr under refrigeration 2877 C

Sodium chloride 0.9% a SAA 600 mg to 8 g Compatible and stable for 4 hr under refrigeration 2877 C

a Tested in PVC and polyolefin containers.

© Copyright, September 2014. American Society of Health- 
System Pharmacists, Inc.
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Zoledronic Acid
AHFS 92:24

Products
Zoledronic acid is available as a ready-to-use solution in 
single-use bottles3140 and bags3142 3143 and as a concentrate for 
injection in 5-mL single-use vials3140 containing the equivalent of 
4 mg of zoledronic acid.3140 3142 3143 

Each 100-mL bottle of zoledronic acid (Zometa®; Novartis) 
ready-to-use solution also contains mannitol 5100 mg and 
sodium citrate 24 mg in water for injection;3140 100-mL bags of 
ready-to-use solution from other manufacturers also contain 
sodium chloride 900 mg, mannitol 220 mg, and sodium citrate 
24 mg to adjust the pH in water for injection.3142 3143 Some 
bottles and bags also contain overfill.3140 3142 

Vials of zoledronic acid concentrate for injection also contain 
mannitol 220 mg and sodium citrate 24 mg in water for injec-
tion.3140 The appropriate dose of the concentrate must be with-
drawn from the vial and diluted in 100 mL of sodium chloride 0.9% 
or dextrose 5% immediately prior to administration.3140 Vials 
contain overfill to allow for withdrawal of 5 mL of concentrate.3140 

Zoledronic acid also is available as a lyophilized powder in 
single-use vials containing the equivalent of 4 mg zoledronic 
acid.3141 Each vial also contains mannitol 220 mg and sodium 
citrate dihydrate to adjust the pH.3141 Each vial is packaged with 
an ampul of diluent containing 5 mL of sterile water for injec-
tion.3141 The powder should be reconstituted by adding 5 mL of 
the diluent to the vial.3141 Once the vial contents are completely 
dissolved, the appropriate dose of the resulting concentrate 
should be withdrawn from the vial with a syringe and further 
diluted in 100 mL of sodium chloride 0.9% or dextrose 5%.3141 

Zoledronic acid also is available as a ready-to-use solution in 
single-use 100-mL bottles3139 or bags3144 containing the equiv-
alent of 5 mg of zoledronic acid.3139 3144 Each bottle or bag also 
contains mannitol 4950 mg and sodium citrate 30 mg.3139 3144 

Equivalency
Zoledronic acid 4.264 mg as the monohydrate is equivalent to 
4 mg of zoledronic acid.3140 3141 Zoledronic acid 5.33 mg as the 
monohydrate is equivalent to 5 mg of zoledronic acid.3139 

pH
Ready-to-use solutions of zoledronic acid 4 mg in 100 mL 
(Sagent) have a pH from 5.5 to 6.5.3142 Ready-to-use solutions of 
zoledronic acid 5 mg in 100 mL have a pH from 6 to 7.3139 

The reconstituted zoledronic acid concentrate for injection 
has a pH from 5.7 to 6.7.3141 

Trade Name(s)
Reclast, Zometa

Administration
Zoledronic acid concentrate for injection (commercially avail-
able or prepared by reconstituting the lyophilized powder) 
must be diluted prior to administration.3140 3141 

Ready-to-use solutions may be administered directly 
without further preparation.3140 3142 To prepare reduced doses 
of zoledronic acid (Zometa®) using the 4-mg ready-to-use solu-
tion, 12, 18, or 25 mL of the solution should be withdrawn from 
the container and discarded to yield a zoledronic acid dose of 
3.5, 3.3, or 3 mg, respectively; a volume equal to that removed 
should then be replaced with sodium chloride 0.9% or dextrose 
5%.3140 Another manufacturer (Hospira) recommends that 
such volumes be removed from the 4-mg container of ready-
to-use solution using an intravenous bag transfer device and 
discarded and that the premixed bag then be labeled to reflect 
the final drug content and total fluid volume remaining in the 
container.3143 The manufacturers of the 5-mg ready-to-use solu-
tions of zoledronic acid do not provide recommendations for 
preparation of reduced doses.3139 3144 

Zoledronic acid solution is administered intravenously over a 
period of at least 15 minutes.3139 3140 3141 If solutions for infusion 
have been refrigerated, the solution should be allowed to come 
to room temperature prior to administration.3139 3140 3141 

Zoledronic acid should be infused through a separate vented 
infusion line.3139 3140 3141 The manufacturers of Reclast® (Novartis) 
and those of corresponding generic formulations recommend 
that the line should be flushed with at least 10 mL of sodium chlo-
ride 0.9% following infusion of zoledronic acid solution.3139 3144  
Zoledronic acid solution must not be mixed with or allowed 
to contact calcium or any other solutions containing divalent 
cations (e.g., Ringer’s injection, lactated).3139 3140 3141 

Stability
Most intact vials, bottles, and bags should be stored at 
controlled room temperature.3139 3140 3141 Intact ampuls of the 
diluent provided with the lyophilized powder also should be 
stored at controlled room temperature.3141 One manufacturer 
(Hospira) recommends that the ready-to-use solution of zole-
dronic acid 4 mg in 100-mL bags be stored at temperatures not 
exceeding 30°C and not be frozen.3143 Specific product labeling 
should be consulted for additional storage details.

If not used immediately after dilution, solutions diluted for 
infusion and reduced doses prepared from a ready-to-use bottle 
should be stored at 2 to 8°C.3140 3141 The total time from recon-
stitution and/or dilution to completion of administration should 
not exceed 24 hours.3140 3141 

Zoledronic acid solution should be visually inspected for 
particulate matter and discoloration prior to administration.3139 
3140 3141 Bottles, bags, and vials are for single-use only; any unused 
portions of the solution should be discarded.3143 3144 

Syringes
To avoid inadvertent injection, undiluted zoledronic acid concen-
trate for injection (whether commercially available or prepared 
by reconstituting lyophilized powder) should not be stored in 
syringes.3140 3141 

DOI: 10.37573/9781585286850.406
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Compatibility Information
Solution Compatibility

Zoledronic acid

Test Soln Name Mfr Mfr Conc/L or % Remarks Ref C/I

Dextrose 5% in Ringer’s injection Must not be mixed with calcium-containing solutions 3140, 3141 I

Dextrose 5% in Ringer’s injection, 
lactated

Must not be mixed with calcium-containing solutions 3140, 3141 I

Dextrose 5% NVA Complete administration within 24 hr of dilution if 
stored at 2 to 8°C

3140 C

Dextrose 5% CRC Complete administration within 24 hour of reconstitu-
tion if stored at 2 to 8°C

3141 C

Ringer’s injection Must not be mixed with calcium-containing solutions 3140, 3141 I

Ringer’s injection, lactated Must not be mixed with calcium-containing solutions 3140, 3141 I

Sodium chloride 0.9% NVA Complete administration within 24 hr of dilution if 
stored at 2 to 8°C

3140 C

Sodium chloride 0.9% CRC Complete administration within 24 hr of reconstitution 
if stored at 2 to 8°C

3141 C

© Copyright, July 2016. American Society of Health-System 
Pharmacists, Inc.
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Appendix: Parenteral Nutrition Formulas

The following tables summarize the composition of the total paren-
teral nutrition mixtures that are referenced throughout the Hand-
book on Injectable Drugs. Each unique formula that has been tested 
for stability and/or compatibility characteristics, alone or in combi-
nation with other drugs, is described and assigned a code number. 
These code numbers are used in the drug monographs to denote the 

TNA (3-in-1) or TPN (2-in-1) formulation being discussed (i.e., TPN 
#183, TPN #184, etc.). The TNA and TPN formulations are described 
as completely as possible from the original published sources.

The consolidation of the formulations into a single appendix 
is designed to avoid unnecessary repetition and to facilitate 
comparisons among different mixtures.

DOI: 10.37573/9781585286850.407

Concentration per Liter

Component Mfr #21 #22 #23 #24

Amino acids MG 200 mL

Amino acids 8.5% with electrolytes TR 500 mL 500 mL 500 mL

Dextrose 50% 400 mL 500 mL 500 mL

Dextrose 33.3% in water 500 mL

Phosphate 15 mEqa 30 mEq 30 mEqa 

Acetate 15 mEqa 67.5 mEq

Calcium gluconate 2 g 9 mEq 1 g

Calcium chloride 7.2 mEq

Potassium chloride 70 mEq 20 mEq

Sodium chloride 40 mEq 55 mEq 60 mEq

Magnesium sulfate 8.1 mEq

Multivitamins 10 mL

Multivitamin concentrate 5 mL

Water for injection qs 1000 mL

Trace elements present

a Potassium salt.

Concentration per Liter

Component Mfr #25 #26 #27 #28 #29 #30

Amino acids (Aminosyn) AB 3.5% 1%

Amino acids (FreAmine III) MG 4.25% 1%

Amino acids (Travasol) TR 4.25% 1%

Dextrose 25% 25% 25% 25% 25% 25%

Sodium phosphate AB 10 mmol 10 mmol 10 mmol 10 mmol 10 mmol 10 mmol

Multivitamins (M.V.I.-12) USV 10 mL 10 mL 10 mL 10 mL 10 mL 10 mL

Multielectrolyte concen-
tratea 

SE 25 mL 25 mL 25 mL 25 mL 25 mL 25 mL

Trace mineral injectionb 3.5 mL 3.5 mL 3.5 mL 3.5 mL 3.5 mL 3.5 mL

a Each 25 mL provides: sodium, 25 mEq; potassium, 40.5 mEq; calcium, 5 mEq; magnesium, 8 mEq; chloride, 33.5 mEq; acetate, 40.6 mEq; and gluconate, 5 mEq.

b Each 3.5 mL provides: zinc, 2 mg; copper, 1 mg; manganese, 0.5 mg; and chromium, 10 mcg.
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Concentration per Liter

Component #31 #32 #33 #34 #35 #36 #37

Amino acids TR 4.2% 4.2% 4.2% 4.2% 4.2% 4.2% 4.2%

Dextrose 25% 25% 25% 25% 25% 25% 25%

Sodium 29 mEq 29 mEq 29 mEq 29 mEq 69 mEq 69 mEq 69 mEq

Potassium 25 mEq 25 mEq 25 mEq 25 mEq 46 mEq 46 mEq 46 mEq

Calcium 9 mEq 9 mEq 9 mEq 4.5 mEq 9.5 mEq 9.5 mEq 9.5 mEq

Magnesium 4 mEq 4 mEq 4 mEq 4 mEq 12 mEq 12 mEq 12 mEq

Phosphorus 388 mg 388 mg 388 mg 388 mg 388 mg 388 mg 388 mg

Chloride 29 mEq 29 mEq 29 mEq 29 mEq 103 mEq 103 mEq 103 mEq

Acetate 63 mEq 63 mEq 63 mEq 63 mEq 63 mEq 63 mEq 63 mEq

Trace elements a b a a b a b a b 

Multivitamins USV 10 mL 5 mL 5 mL

Vitamin B complex with C 
plus folic acid (Soluzyme)

UP 5 mL 5 mL

a Trace elements: selenium, 120 mcg; chromium, 2 mcg; zinc, 3 mg; and manganese, 0.7 mg. 

b Trace elements: iodine, 120 mcg; and copper, 1 mg.

Concentration per Liter

Component #48 #49 #50 #51

Amino acids 5% 5% 5% 5%

Dextrose 5% 5% 25% 25%

Vitamins present present

Trace elements present present
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Concentration per Liter

Component Mfr #52 #53 #54 #55 #56

Amino acids VT 7% 2.3%

Amino acids AB 1.5%

Amino acids (FreAmine III) MG 3% 3%

Dextrose 6.5% 15% 25% 25%

Fructose 10% 3.2%

Sodium 50 mmol 16.2 mmol a 35 mEq 35 mEq

Potassium 20 mmol 18.4 mmol a 

Calcium 2.5 mmol 4.9 mmol 300 mg 5 mEqb 5 mEqb 

Magnesium 1.5 mmol 2.1 mmol 8 mEq 8 mEq

Phosphorus 155 mg

Phosphate 12.1 mmolc 40 mEqd 40 mEqd 

Chloride 55 mmol 17.8 mmol e 35 mEq 35 mEq

Laevulate calcium 9.8 mmol

Folic acid 0.5 mg

Cyanocobalamin f 

Phytonadione 0.2 mg

Multivitamins present 4 mL 10 mL

Vitamin B complex with C 
(Berocca-C)

0.2 mL

a Adjusted to provide 2.5 mEq/kg/day. 

b Present as the gluconate. 

c Anion not specified. 

d Present as the potassium salt. 

e Adjusted to provide 5 mEq/kg/day. 

f Present but concentration not specified.
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Concentration per Liter

Component Mfr #57 #58a #59 #60 #61

Amino acids MG 2.125% 4.25%

Amino acids TR 2.125%

Amino acids AB 3%

Amino acids with electrolytes TR 4.25%

Dextrose 10% 25% 25% 25% 20%

Sodium 40 mEq 100 mmol 50 mEq 50 mEq 30 mEq

Potassium 30 mEq 60 to 80 mmol 25 mEq

Calcium 15 mEq 5 mmol 5 mEq 5 mEq 15 mEq

Magnesium 12.5 mEq 5 mmol 5 mEq 5 mEq 10 mEq

Phosphorus 6 mmol 10 mmol 465 mg 465 mg 15 mmol

Chloride 40 mEq 100 mmol 50 mEq 50 mEq

Heparin sodium 1000 units 500 units 500 units

Phytonadione 1 mg 1 mg

Multivitamins 10 mL 10 mL 10 mL 2 mL

Multivitamin concentrate 2 mL

Iron 1 mg

Trace elements present present present present present

a Concentration per 1200 mL.

Component Amounts

Component Mfr #62 #63 #64 #65 #66 #67 #68

Amino acids 8.5% (FreAmine III) MG 500 mL 500 mL 500 mL

Amino acids 5.4% (Nephramine) MG 500 mL 500 mL

Amino acids 5.2% (Aminosyn RF) AB 500 mL 500 mL

Dextrose 50% MG 500 mL 500 mL 500 mL 500 mL 500 mL 500 mL 500 mL

Hyperlyte (electrolyte) concentrate MG 25 mL

Fat emulsion 10%, intravenous CU 500 mL 500 mL 500 mL

Multivitamins (M.V.I.-12) USV a a a a a a a 

a Tested both with and without multivitamins.
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Component Amounts

Component Mfr #69 #70 #71

Amino acids 8.5% (FreAmine II) MG 1000 mL

Amino acids 8.5% with electrolytes TR 1500 mLa 

Amino acids 7% AB 500 mL

Dextrose 50% 500 mL 500 mL 1500 mL

Dextrose 20% with electrolyte pattern A TR 500 mLb 

Dextrose 20% 500 mL

Sodium chloride 0.9% 500 mL

Potassium chloride 20 mmol

Calcium gluconate 10% 30 mL

Multivitamins 1 ampul 10 mL

Multivitamin concentrate 5 mL

Folic acid 1 mg 0.25, 0.5, 0.75, 1 mg

Trace elements present

a Each 1500 mL provides: sodium, 105 mEq; potassium, 90 mEq; magnesium, 15 mEq; chloride, 105 mEq; acetate, 203 mEq; and phosphate, 45 mmol. 

b Each 500 mL provides: magnesium, 14 mmol; calcium, 13 mmol; chloride, 54 mmol; acetate, 0.08 mmol; zinc, 0.04 mmol; and manganese, 0.02 mmol.

Component Amounts

Component Mfr #72 #73 #74 #75

Amino acids 10% TR 750 mL 750 mL

Amino acids 8.5% TR 500 mL

Amino acids 8.5% MG 500 mL

Dextrose 70% 429 mL 429 mL 300 mL

Dextrose 50% 500 mL

Fat emulsion 20%, intravenous TR 225 mL 225 mL

Sterile water for injection 24.2 mL 15 mL 300 mL

Calcium gluconate 10% 20 mL 20 mL

Calcium gluceptate 8 mEq

Sodium phosphate 15 mmol

Potassium phosphate 20 mmol 30 mEq 18 mEq

Potassium chloride 30 mEq 40 mEq 20 mEq 20 mEq

Magnesium sulfate 50% 2 mL 2 mL 8 mEq

Sodium chloride 60 mEq 60 mEq 40 mEq 60 mEq

Sodium acetate 5 mEq

Heparin sodium 6000 units

Multivitamins 10 mL 10 mL

Trace elements present present
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Concentration per Liter

Component Mfr #86 #87 #88

Amino acids (Aminosyn) AB 2.5% 4.25% 5%

Dextrose 10% 25% 35%

Calcium 4.5 mEq 4.5 mEq 4.5 mEq

Magnesium 5 mEq 5 mEq 5 mEq

Potassium 23 mEq 40 mEq 40 mEq

Sodium 47 mEq 35 mEq 35 mEq

Acetate 82 mEq 74.5 mEq 74.5 mEq

Chloride 35 mEq 52.5 mEq 52.5 mEq

Phosphorus 9 mmol 12 mmol 12 mmol

Heparin sodium 1000 units 1000 units 1000 units

Insulin a a a 

a Insulin 10 to 40 units/L.

Concentration per Liter

Component #89 #90

Amino acids (Travasol) 4.25%

Amino acids with electrolytes (Travasol with electrolytes) 4.25%

Dextrose 25% 25%
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Concentration per 100 mL Concentration per 2 L

Component Mfr #91 #92

Amino acids 10% 1.6 mL

Nitrogen (from amino acids) PFM 14 g

Dextrose 5% 15 mL

Dextrose 50% 500 mL

Fat emulsion 20%, intravenous KA 500 mL

Sodium 3 mEq 150 mEq

Potassium 2.2 mEq 120 mEq

Calcium 1 mEq 15 mEq

Magnesium 0.3 mEq 30 mEq

Phosphate 0.5 mmol 30 mmol

Chloride 2.5 mEq 150 mEq

Sulfate 30 mEq

Acetate 90 mEq

Pediatric multivitamins 5 mL

Multivitamins present

Trace elements a present

Heparin sodium 100 units

Water for injection qs 2000 mL

a Trace elements: zinc, 600 mcg; copper, 40 mcg; manganese, 10 mcg; and chromium, 0.4 mcg.

Concentration per Liter

Component Mfr #93 #94 #95 #96

Amino acids TR 4.25% 4.25%

Amino acids AB 3% 3%

Dextrose 25% 25% 20% 20%

Potassium chloride 15 mEq 15 mEq 25 mEq 25 mEq

Sodium chloride 15 mEq 15 mEq 30 mEq 30 mEq

Calcium gluconate 4.7 mEq 4.7 mEq 15 mEq 15 mEq

Magnesium sulfate 4.05 mEq 4.05 mEq 10 mEq 10 mEq

Potassium phosphate 5 mEq 5 mEq 15 mmol 15 mmol

Sodium phosphate 10 mEq 10 mEq

Zinc 1.5 mg 1.5 mg 3 mg 3 mg

Manganese 150 mcg 150 mcg 50 mcg 50 mcg

Chromium 6 mcg 6 mcg 2 mcg 2 mcg

Selenium 30 mcg 30 mcg

Copper 600 mcg 200 mcg 200 mcg

Multivitamins LY 2 mL 2 mL

Heparin sodium IX 1000 units
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Milliliters per Container

Component Mfr #97 #98 #99 #100 #101 #102 #103 #104

Amino acids 8.5% (FreAmine III) MG 10 10 10 10 75 75 75 75

Dextrose 70% 89 36 89 36 89 36 89 36

Fat emulsion 20%, intravenous (Intralipid) KV 5 5 75 75 5 5 50 50

Sterile water qs ad 250 250 250 250 250 250 250 250

Other components a a a a a a a a 

a Each TNA admixture also contained: sodium, 25 mEq; potassium, 25 mEq; calcium, 5 mEq; magnesium, 25 mEq; chloride, 30 mEq; acetate, 7.5 mEq; lactate, 10.5 mEq; phosphate, 
1.5 mmol; multivitamins (M.V.I. Pediatric), 2.5 mL; trace elements; and heparin sodium, 250 units.

Concentration per Liter

Component Mfr #105 #106 #107 #108

Amino acids TR 1.65% 4.25% 1.5% 1.5%

Dextrose 10% 10% 15% 15%

Sodium 21 mEq 35 mEq

Potassium 18 mEq 30 mEq

Magnesium 3 mEq 5 mEq

Calcium 15 mEq 10 mEq

Phosphate 10 mmol 15 mmol

Chloride 21 mEq 35 mEq

Acetate 30 mEq 68 mEq

Pediatric multivitamins 1 mL 1 mL

Trace elements 0.1 mL 0.1 mL

Unspecified electrolytes and vitamins present present
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Concentration per Liter

Component Mfr #109 #110 #111 #112 #113

Amino acids (FreAmine III) MG 4.25% 2% 4.25% 2.125%

Amino acids (Travasol) TR 4.25%

Fat emulsion 20%, intravenous (Intralipid) KV 200 mL 125 mL

Dextrose 25% 25% 20% 25% 25%

Sodium 50 mEq 50 mEq 50 mEq 50 mEq 35 mEq

Potassium 40 mEq 40 mEq 40 mEq 40 mEq 30 mEq

Chloride 40 mEq 40 mEq a a 35 mEq

Phosphorus 13 mmol 13 mmol 6 mmol 6 mmol 15 mmol

Acetate 31 mEq 31 mEq a a 70.5 mEq

Calcium 16.7 mEq 16.7 mEq 10 mEq 10 mEq 4.7 mEq

Magnesium 10 mEq 10 mEq 5 mEq 5 mEq 5 mEq

Multivitamins 4 mL 4 mL 3.33 mL 3.33 mL

Trace elements present present present present present

Heparin sodium 1000 units 1000 units 1000 units 1000 units

Sterile water qs qs qs qs

a Not cited.

Concentration per Liter

Component #114 #115 #116 #117 #118

Nitrogen (from amino acids) 7 g

Amino acids (Travasol) 4.2% 4.2% 4.5% 3.7%

Dextrose 12.5% 4.2% 21% 22.7% 18.5%

Fat emulsion, intravenous 50 ga 3.7%

Sodium 75 mEq 66.7 mmol 66.7 mmol 40.9 mEq 45 mEq

Potassium 60 mEq 50 mmol 50 mmol 36.4 mEq 40 mEq

Magnesium 15 mEq 4.16 mmol 4.16 mmol 7.3 mEq 8 mEq

Calcium 7.5 mEq 4.16 mmol 4.16 mmol 4.5 mEq 5 mEq

Chloride 75 mEq 66.7 mmol 66.7 mmol 48.2 mEq 53 mEq

Phosphorus 15 mmol 8.3 mmol 8.3 mmol 13.6 mmol 15 mmol

Sulfate 15 mEq

Acetate 45 mEq 90.8 mmol 90.8 mmol 76.4 mEq 84 mEq

Trace elements present present present

Multivitamins present 8.3 mL 8.3 mL

Sterile water for injection qs

Iron 833 mcg 833 mcg

Heparin sodium 1000 units 1000 units

a Both Intralipid (long-chain triglycerides) and MCT/LCT (medium- and long-chain triglycerides) tested.
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Concentration per Liter

Component Mfr #119 #120 #121 #122 #123 #124 #125

Amino acids 4.25% 4.25% 5% 5% 1% 2%

Amino acids (TrophAmine) MG 2%

Dextrose 35% 35% 20% 14.3% 10% 10% 10%

Fat emulsion 5.7%

Sodium chloride 50 mEq 50 mEq 20 mEq 4 mEq 16 mEq 16 mEq 16 mEq

Potassium chloride 20 mEq 30 mEq 5 mEq 5 mEq 5 mEq

Potassium phosphate 30 mEq 30 mEq 3 mmol 10 to 40 mmol 10 to 40 mmol 10 to 40 mmol

Magnesium sulfate 10 mEq 10 mEq 8 mEq 12 mEq 4 mEq 4 mEq 4 mEq

Calcium gluconate 4.7 mEq 4.7 mEq 4.8 mEq 4 mEq 10 to 40 mEq 10 to 40 mEq 10 to 40 mEq

Sodium phosphates 20 mEq

Sodium acetate 20 mEq 10 mEq 10 mEq 10 mEq

Cysteine HCl 1 g

Mixed electrolytes LY 27 mL

Trace Elements 1 mL 1 mL present 3 mL

Heparin sodium 1000 units

Multivitamins 10 mL 10 mL

Phytonadione 1 mg

Cimetidine HCl 1 g

Concentration per Liter

Component Mfr #126 #127 #128 #129 #130 #131 #132 #133

Amino acids (Aminosyn II) AB 2% 3.3% 3.6% 3.6% 5% 3.5% 3.5%

Amino acids (Travasol) TR 4.25%

Dextrose 14.8% 3.3% 23.3% 20.8% 10% 25% 25% 25%

Fat emulsion, intravenous 
(Liposyn II)

AB 1.2% 3.3% 3.3% 2% 7.1%

Sodium 39.5 mEq 51.7 mEq 48.4 mEq 96.3 mEq 49.4 mEq 33.6 mEq 33.6 mEq 75 mEq

Potassium 27 mEq 13.3 mEq 21.4 mEq 60 mEq 78.6 mEq 35.6 mEq 35.6 mEq 20 mEq

Calcium 6.6 mEq 3 mEq 6.7 mEq 10 mEq 13.4 mEq 4.5 mEq 4.5 mEq 9.6 mEq

Magnesium 3.2 mEq 3.3 mEq 10 mEq 12 mEq 14.5 mEq 5 mEq 5 mEq 10 mEq

Phosphate 5.5 mmol 10 mmol 10 mmol 15 mmol 21.4 mmol 12 mmol 12 mmol 10 mEq

Chloride 57.9 mEq 23.3 mEq 40 mEq 80 mEq 73.9 mEq 35 mEq 35 mEq 85 mEq

Acetate 21.9 mEq 43.6 mEq 23.9 mEq 65.8 mEq 35.9 mEq 35.7 mEq 35.7 mEq

Trace elements present present present present present present 3 mL

Multivitamins (M.V.I.-12) present 10 mL
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Concentration per Liter

Component Mfr #134 #135 #136 #137 #138 #139 #140

Amino acids (Travasol) 5.8% 5.8% 5.8% 5.8% 5.8% 4.26% 6%

Dextrose BA 23.7% 23.7% 23.7% 23.7% 23.7% 17.5% 25%

Fat emulsion, intravenous 
(Intralipid)

KV 3% 5% 3%

Fat emulsion, intravenous 
(Liposyn II)

AB 3% 5%

Potassium chloride 54.2 mEq 54.2 mEq 54.2 mEq 54.2 mEq 54.2 mEq 40.2 mEq 30 mEq

Sodium chloride 108 mEq 108 mEq 108 mEq 108 mEq 108 mEq 80.5 mEq 110 mEq

Calcium gluconate 10% 13.6 mL 13.6 mL 13.6 mL 13.6 mL 13.6 mL 4.65 mEq 10 mL

Magnesium sulfate 50% 1.4 mL 1.4 mL 1.4 mL 1.4 mL 1.4 mL 4 mEq 4 mL

Potassium phosphate 20.3 mmol 20.3 mmol 20.3 mmol 20.3 mmol 20.3 mmol 45 mmol

Multivitamins 6.8 mL 6.8 mL 6.8 mL 6.8 mL 6.8 mL 5 mL 1 vial

Trace elements present present present present present present present

Phytonadione 1 mg

Concentration per Liter

Component Mfr #141 #142 #143 #144

Amino acids AB 2.5% 5%

Amino acids (Travasol) TR 4.25%

Dextrose 25% 25% 25% 25%

Sodium 50 mEq 22.5 mEq

Potassium 40 mEq 40 mEq 20 mEq

Magnesium 5 mEq 5 mEq 2.85 mEq

Calcium 5 mEq 5 mEq 4.25 mEq

Phosphorus 15 mmol 15 mmol 15.75 mmol

Chloride 58 mEq 58 mEq 17 mEq

Acetate 58 mEq

Multivitamins 10 mL 10 mL

Trace elements 1 mL 1 mL present

Heparin sodium UP 500 units 500 units

Sterile water for injection qs
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Concentration per Liter

Component Mfr #145 #146 #147 #148

Amino acids (Travasol) BA 5%

Amino acids AB 5% 2.5% 1%

Dextrose 15% 25% 25% 25%

Sodium 45 mEq 35 mEq 35 mEq 35 mEq

Potassium 15 mEq 40 mEq 40 mEq 40 mEq

Chloride 20 mEq 35 mEq 35 mEq 35 mEq

Phosphorus 16 mmol 12 mmol 12 mmol 12 mmol

Acetate 81 mEq 82 mEq 82 mEq 82 mEq

Calcium 20 mEq 9 mEq 9 mEq 9 mEq

Magnesium 5 mEq 5 mEq 5 mEq

Component Amounts

Component #149 #150 #151 #152 #153 #154 #155 #156 #157 #158

Amino acids 10% 
(TrophAmine)

50 mL 50 mL 50 mL 50 mL 350 mL 350 mL 350 mL 350 mL 50 mL 350 mL

Dextrose 10% 10% 10% 10% 25% 25% 25% 25% 25% 25%

Fat emulsion 20%, 
intravenousa 

25 mL 25 mL 70 mL 70 mL 25 mL 25 mL 70 mL 70 mL 100 mL 100 mL

Sodium 25 mEq 100 mEq 25 mEq 100 mEq 25 mEq 100 mEq 25 mEq 100 mEq 100 mEq 100 mEq

Potassium 15 mEq 80 mEq 15 mEq 80 mEq 15 mEq 80 mEq 15 mEq 80 mEq 80 mEq 80 mEq

Chloride 25 mEq 100 mEq 25 mEq 100 mEq 25 mEq 100 mEq 25 mEq 100 mEq 100 mEq 100 mEq

Calcium 7 mEq 18 mEq 7 mEq 18 mEq 7 mEq 18 mEq 7 mEq 18 mEq 18 mEq 18 mEq

Magnesium 2.5 mEq 13 mEq 2.5 mEq 13 mEq 2.5 mEq 13 mEq 2.5 mEq 13 mEq 13 mEq 13 mEq

Phosphate 3.4 mmol 9 mmol 3.4 mmol 9 mmol 3.4 mmol 9 mmol 3.4 mmol 9 mmol 9 mmol 9 mmol

Trace elements present present present present present present present present present present

Multivitamins 
(M.V.I. Pediatric)

5 mL 5 mL 5 mL 5 mL 5 mL 5 mL 5 mL 5 mL 5 mL 5 mL

Heparin 1000 units 1000 units 1000 units 1000 units 1000 units 1000 units 1000 units 1000 units 1000 units 1000 units

a Intralipid 20%, Liposyn II 20%, and Nutrilipid 20% were each tested.
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Component Amounts

Component Mfr #159 #160 #161 #162 #163 #164 #165 #166

Amino acids 5.5% with electrolytes 
(Travasol)

BA 100 mL 100 mL 400 mL 400 mL 400 mL 400 mL 100 mL 100 mL

Fat emulsion 20%, intravenous 
(Intralipid)

KV 100 mL 200 mL 100 mL 200 mL

Fat emulsion 20%, intravenous 
(Liposyn II)

AB 100 mL 200 mL 100 mL 200 mL

Heparin sodium 1000 units/mL ES 5 mL 5 mL 5 mL 5 mL 5 mL 5 mL 5 mL 5 mL

Dextrose 10% 795 mL 795 mL 695 mL 695 mL

Dextrose 20% 395 mL 395 mL 495 mL 495 mL

Component Amounts

Component #167 #168 #169 #170 #171 #172 #173

Aminoplex 12 500 mL 1000 mL

Aminoplex 24 500 mL 500 mL 500 mL 500 mL

Vamin glucose 1000 mL

Lipofundin S 20% 500 mL 500 mL 500 mL 500 mL 500 mL

Fat emulsion 10%, intravenous 
(Intralipid)

300 mL

Glucoplex 1000 1000 mL

Glucoplex 1600 1000 mL 1000 mL 500 mL

Dextrose 5% 1000 mL

Dextrose 50% 500 mL 1000 mL

Potassium chloride 15% 37.5 mL 10 mL

Potassium phosphate 17% 20 mL 20 mL 20 mL 20 mL 10 mL

Sodium chloride 30% 27 mL 15 mL

Addamel 10 mL 10 mL 10 mL 10 mL 10 mL 10 mL

Soluvit 7.5 mL

Vitalipid infant 15 mL

Pancebrin 10 mL
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Concentration per Liter

Component Mfr #174 #175 #176 #177 #178 #179

Amino acids AB 25 g 50 g 15 g

Amino acids TR 3%

Nitrogen 7.9 g 7 g

Dextrose 125 g 250 g 100 g 5% 100 g 125 g

Fat emulsion, intravenous (Intralipid) KV 50 g 5 g

TPN II electrolytes AB 20 mL 20 mL

Sodium 26.3 mEq 37.5 mEq 40 mEq 46 mEq 24 mmol 75 mEq

Potassium 35.5 mEq 40 mEq 50 mEq 40 mEq 12.5 mmol 60 mEq

Magnesium 5 mEq 5 mEq 10 mEq 8 mEq 2.5 mmol 15 mEq

Calcium 9 mEq 4.5 mEq 10 mEq 5 mEq 7.5 mEq

Phosphorus 12 mmol 45 mmol 5 mmol 12 mmol 4.5 mmol 15 mmol

Chloride 35 mEq 35 mEq 47.6 mEq 57 mEq 7 mmol 75 mEq

Acetate 25 mEq 43 mEq 31.8 mEq 61 mEq 40.5 mmol 45 mEq

Gluconate 10 mEq

Sulfate 10 mEq 15 mEq

Trace elements present present present present present

Multivitamins (M.V.I. Pediatric) 3 mL 3 mL

Multivitamins (M.V.I. 9+3) 10 mL

Multivitamins 10 mL present present

Vitamin K 5 mg

Heparin sodium 1000 units 1000 units 1000 units 1000 units

Sterile water qs ad 1000 mL 1000 mL 1000 mL 1000 mL 1000 mL

Component Amounts

Component #180 #181

Amino acids 10% 1000 mL 400 mL

Dextrose 50% 500 mL 500 mL

Fat emulsion 20%, intravenous (Intralipid) 500 mL

Sodium 40 mmol 41 mEq

Potassium 70 mmol 22.7 mEq

Calcium 4.6 mmol 5 mEq

Magnesium 5 mmol 5 mEq

Phosphorus 17.5 mmol 12 mmol

Chloride 120 mmol 30 mEq

Acetate 45 mmol 89 mEq

Trace elements present

Multivitamins 10 mL
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Concentration per Liter

Component Mfr #182

Amino acids KV 5%

Dextrose 25%

Fat emulsion, intravenous (Intralipid) KV 2.25%

Potassium phosphate 10 mmol

Potassium chloride 45 mEq

Sodium chloride 75 mEq

Magnesium sulfate 8 mEq

Calcium gluconate 47 mg

Trace elements present

Multivitamins 5 mL

Sterile water qs ad 1000 mL

Component Amounts

Component Mfr #183 #184 #185 #186a #187b #188c #189

Amino acids (Aminosyn II) AB 1% 2.5% 5%

Amino acids (Aminosyn) AB 15 g 25 g 50 g

Amino acids 10% with electrolytes 500 mL

(Synthamin 17 with electrolytes)

Dextrose AB 10% 10% 25% 125 g 125 g 250 g

Dextrose 50% 500 mL

TPN II electrolytes 1 mL 1 mL

Calcium 9 mEq 4.4 mEq 5 mEq 1 mEq 9 mEq 4.5 mEq 2.2 mmol

Magnesium 5 mEq 5 mEq 5 mEq 1 mEq 5 mEq 5 mEq 2.5 mmol

Potassium 27 mEq 18 mEq 40 mEq 5 mEq 30 mEq 40 mEq 42.5 mmol

Sodium 24 mEq 38 mEq 42 mEq 4 mEq 35 mEq 37.65 mEq 45 mmol

Phosphorus 6 mmol 9 mmol 15 mmol 2 mmol 6 mmol 12 mmol 15 mmol

Chloride 35 mEq 35 mEq 43 mEq 5.7 mEq 46.9 mEq 39.4 mEq 55.65 mmol

Acetate 22 mEq 25 mEq 38 mEq 11.1 mEq 25.6 mEq 43.5 mEq 81.25 mmol

Gluconate 1.1 mEq 2.5 mEq 0.05 mEq

Sulfate 1.1 mEq

Trace elements 1 mL 1 mL 1 mL 0.6 mL 1 mL 1 mL present

Multivitamins (M.V.I. Pediatric) AST 3 mL 3 mL

Multivitamins (M.V.I. 9+3) AST 10 mL

Heparin sodium ES 1000 units 1000 units 1000 units

Sterile water qs qs qs

a Neonatal formula. 

b Pediatric formula. 

c Adult formula.
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Component Amounts

Component Mfr #190 #191 #192

Amino acids (Aminosyn II 15%) AB 333 mL

Amino acids (Azonutril 25) 500 mL

Amino acids 17 g

Dextrose 70% 500 mL

Dextrose 50% 250 mL

Dextrose 30% 750 mL

Dextrose 42.4 g

Fat emulsion 20%, intravenous (Intralipid) 500 mL 24.2 g

Fat emulsion 20%, intravenous (Liposyn II) AB 400 mL

Sterile water 133 mL

Sodium 55.7 mmol

Potassium 19.4 mmol

Magnesium 2.3 mmol

Calcium 1.5 to 150 mmol

Phosphate 21 to 300 mmol

Unspecified electrolytes present

Vitamins present present

Trace elements present present

Component Amounts

Component Mfr #193

Amino acids 10% CL 1000 mL

Dextrose 50% CL 750 mL

Sodium chloride AB 140 mEq

Potassium phosphates AB 20 mmol

Calcium gluconate 4.8 mEq

Magnesium sulfate 40 mEq

Multivitamins AST 10 mL

Trace elements LY 3 mL

Famotidine 40 mg



ASHP INJECTABLE DRUG INFORMATION APPENDIx: PARENTERAL NUTRITION FORMULAS 1619

Concentration per Liter

Component #194 #195

Amino acids 2.2% 2.2%

Dextrose 12.5% 20%

Sodium chloride 26 mEq 26 mEq

Potassium phosphates 15 mmol 15 mmol

Calcium gluconate 25 mEq 25 mEq

Magnesium sulfate 8 mEq 8 mEq

Potassium chloride 2 mEq 2 mEq

Heparin sodium 1000 units 1000 units

Cysteine 660 mg 660 mg

Trace elements present present

Multivitamins 20 mL 20 mL

Concentration per Liter

Component Mfr #196 #197 #198 #199 #200

Amino acids BA 6% 6% 6% 6% 6%

Dextrose BA 24% 24% 24% 24% 24%

Intralipid KV 3% 5%

Liposyn II AB 3% 5%

Sodium chloride LY 108 mEq 108 mEq 108 mEq 108 mEq 108 mEq

Potassium phos-
phates

AB 20 mmol 20 mmol 20 mmol 20 mmol 20 mmol

Calcium gluconate LY 6.3 mEq 6.3 mEq 6.3 mEq 6.3 mEq 6.3 mEq

Magnesium sulfate AST 5.6 mEq 5.6 mEq 5.6 mEq 5.6 mEq 5.6 mEq

Potassium chloride AB 54 mEq 54 mEq 54 mEq 54 mEq 54 mEq

Trace elements SO present present present present present

Multivitamins AR 6.8 mL 6.8 mL 6.8 mL 6.8 mL 6.8 mL
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Concentration per Liter

Component Mfr #201 #202 #203a #204b 

Amino acids BA 4.25%

Amino acids AB 4.25%

Amino acids (TrophAmine) MG 2% 3%

Dextrose 25% 25% 10% 20%

Sodium 35 mEq 35 mEq 38 mEq 77 mEq

Potassium 30 mEq 30 mEq 20 mEq 40 mEq

Calcium 5 mEq 9.4 mEq 600 mg 600 mg

Magnesium 3 mEq 10 mEq 2.5 mEq 2.5 mEq

Chloride 47 mEq c 38 mEq 77 mEq

Phosphate 14.3 mEq 15 mmol 400 mg 400 mg

Acetate 67 mEq 50 mEq 29 mEq 58 mEq

l-Cysteine 200 mg 300 mg

Trace elements present present present

Multivitamins present present present

Heparin 500 units

a Calculated quantities from a pediatric peripheral line formula.

 b Calculated quantities from a pediatric central line formula. 

c Unspecified.

Concentration per Liter

Component Mfr #205 #206

Amino acids BA 5%

Aminosyn AB 2.125%

Dextrose 25% 20%

Intralipid KA

Liposyn II AB

Sodium chloride 75 mEq 30 mEq

Potassium chloride 60 mEq 30 mEq

Potassium phosphates 20 mmol

Sodium phosphates 15 mmol

Calcium gluconate 10 mEq 14 mEq

Magnesium sulfate 10 mEq 50 mg

Trace elements present present

Multivitamins

Heparin sodium 3000 to 20,000 units
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Concentration per Liter

Component Mfr #207 #208 #209 #210 #211

Amino acids (TrophAmine) MG 0.5% 1% 1.5% 2% 2.5%

Dextrose 10% 10% 10% 10% 10%

Sodium chloride 20 mEq 20 mEq 20 mEq 20 mEq 20 mEq

Sodium acetate 10 mEq 10 mEq 10 mEq 10 mEq 10 mEq

Potassium acetate 5 mEq 5 mEq 5 mEq 5 mEq 5 mEq

Potassium phosphates 10 mmol 10 mmol 10 mmol 10 mmol 10 mmol

Calcium gluconate 20 mEq 20 mEq 20 mEq 20 mEq 20 mEq

Magnesium sulfate 4 mEq 4 mEq 4 mEq 4 mEq 4 mEq

Trace elements FUJ a a a a a 

Multivitamins AST b b b b b 

Heparin sodium 1000 units 1000 units 1000 units 1000 units 1000 units

l-Cysteinec 200 mg 400 mg 600 mg 800 mg 1 g

a Tested with and without trace elements (Neotrace, Fujisawa). 

b Tested with and without multivitamins (M.V.I. Pediatric, Astra) 3.5 mL/L. 

c 40 mg/g of protein.

Concentration per Liter

Component Mfr #212 #213 #214 #215 #216a 

Amino acids (Aminosyn II) AB 3.5% 4.25%

Amino acids (FreAmine III) MG 3.5% 4.25%

Amino acids (Travasol) BA 0.5 to 5%

Dextrose 5% 5% 25% 25% 10 to 20%

Sterile water for injection 516.8 mL 516.75 mL 161 mL 158.6 mL q.s.

Potassium phosphates 3.5 mmol b 15 mmol 5.75 mmolc 0 to 20 mEq Kd 

Sodium chloride 25 mEq 37.5 mEq 25 mEq 40 mEq 0 to 44 mEq

Sodium acetate 0 to 40 mEq

Potassium chloride 35 mEq 40 mEq 18 mEq 25 mEq 0 to 20 mEq

Magnesium sulfate 8 mEq 8 mEq 8 mEq 8 mEq 4 mEq

Calcium gluconate 9.3 mEq 5 mEq 9.15 mEq 7.5 mEq 19.2 to 28.8 mEq

Multivitamins AST 10 mL 10 mL 10 mL 10 mL 14 mL

Trace elements present present present present present

Heparin sodium ES 500 units

Ranitidine (as HCl) GL 0 to 84 mg

a Forty parenteral nutrition formulations within the ranges cited were tested. Specific formulations were not reported. 

b No phosphates added. Phosphates from FreAmine III formulation yielded 3.5 mmol/L. 

c Added phosphates indicated. All phosphates from addition plus FreAmine III formulation totaled 10 mmol/L. 

d Reported as potassium concentration.
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Concentration per Liter

Component Mfr #217 #218 #219 #220

Amino acids 5%

Amino acids MG 3% 3%

Amino acids AB 3%

Dextrose 25% 5% 5% 5%

Intralipid KA 2%

Liposyn II AB 2%

Liposyn III AB 2%

Sodium 50 mEq 43 mEq 43 mEq 41.6 mEq

Potassium 40 mEq 40 mEq 40 mEq 40 mEq

Chloride 58 mEq 45 mEq 45 mEq 35 mEq

Phosphorus 15 mmol 7.5 mmol 7.5 mmol 15 mmol

Calcium 5 mEq 5 mEq 5 mEq 9.15 mEq

Magnesium 8 mEq 8 mEq 8 mEq 8 mEq

Acetate 51.7 mEq 51.7 mEq 42 mEq

Heparin sodium 1000 units

Multivitamins 10 mL 10 mL 10 mL 10 mL

Phytonadione 1 mg

Trace elements 2 mL 1 mL 1 mL 1 mL

Sterile water for injection qs qs qs

Concentration per Liter

Component Mfr #221 #222 #223 #224 #225 #226

Amino acids MG 4.9% 4.9% 6% 6%

Amino acids AB 4.9% 6%

Dextrose 20% 20% 20% 11% 10.7% 10.7%

Intralipid KA 3.5% 4%

Liposyn II AB 3.5% 4%

Liposyn III AB 3.5% 4%

Sodium 39.8 mEq 39.8 mEq 39.7 mEq 45 mEq 45 mEq 45 mEq

Potassium 40 mEq 40 mEq 40 mEq 40 mEq 40.2 mEq 40.2 mEq

Calcium 7.5 mEq 7.5 mEq 9.15 mEq 9.15 mEq 7.5 mEq 7.5 mEq

Magnesium 8 mEq 8 mEq 8 mEq 8 mEq 8 mEq 8 mEq

Chloride 45 mEq 45 mEq 35 mEq 35 mEq 51 mEq 51 mEq

Acetate 67.7 mEq 67.7 mEq 45 mEq 53.2 mEq 78.4 mEq 78.4 mEq

Phosphate 10 mmol 10 mmol 15 mmol 15 mmol 10 mmol 10 mmol

Multivitamins 10 mL 10 mL 10 mL 10 mL 10 mL 10 mL

Trace elements 1 mL 1 mL 1 mL 1 mL 1 mL 1 mL
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Concentration per Liter

Component Mfr #227 #228 #229 #230 #231

Aminosyn II AB 2% 3.5% 4.25% 4.25% 5%

Dextrose AB 10% 10% 15% 25% 25%

Sodium (as chloride) AB 40 mEq 40 mEq 70 mEq 70 mEq 70 mEq

Potassium (as chloride) AB 20 mEq 20 mEq 50 mEq 50 mEq 50 mEq

Magnesium (as sulfate) AB 8 mEq 8 mEq 12 mEq 12 mEq 12 mEq

Phosphates (as potassium) AB up to 40 mmol up to 40 mmol up to 40 mmol up to 40 mmol up to 40 mmol

Calcium (as acetate) AB up to 40 mEq up to 40 mEq up to 40 mEq up to 40 mEq up to 40 mEq

Component Amounts

Component Mfr #232 #233 #234 #235 #236 #237

Synthamin 17 500 mL 500 mL 500 mL 500 mL

Vaminolact FRE 150 mL 150 mL

Dextrose 50% 500 mL 500 mL 500 mL 500 mL 180 mL 154 mL

Sterile water for injection 500 mL 500 mL 500 mL 500 mL

Intralipid 20% 500 mL 500 mL 500 mL 500 mL

Medialipide BRN 50 mL

Albumin, human 100 mL 100 mL 200 mL 200 mL

Sodium chloride 10% 6.08 mL 6.08 mL

Potassium chloride 10% 18.66 mL 18.66 mL

Calcium chloride 7 mmol 7 mmol

Calcium gluconate/glucoheptonate 16.1 mL 16.1 mL

Magnesium sulfate 10 mmol 10 mmol

Magnesium sulfate 15% 1.64 mL 1.64 mL

Phosphorus (Phocytan) 14.56 mL 14.56 mL

Vitamins (Soluvit) 5 mL 5 mL

Trace elements, pediatric (OEP) 10 mL 10 mL

Component Amounts

Component Mfr #238 #239 #240

Aminoplex 12 GEI 200 mL

FreAmine III FRE 200 mL

Vamin 14 PH 200 mL

Dextrose 20% BA 300 mL 300 mL 300 mL

Addiphos PH 4 mL 4 mL 4 mL

Additrace PH 2 mL 2 mL 2 mL
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Concentration per Liter

Component Mfr #241 #242

Aminosyn AB 4.25% 5%

Dextrose 25% 25%

Calcium 4.5 mEq 4.5 mEq

Magnesium 5 mEq 5 mEq

Potassium 40 mEq 40 mEq

Sodium 35 mEq 35 mEq

Acetate 74.5 mEq 74.5 mEq

Chloride 52.5 mEq 52.5 mEq

Phosphorus 12 mmol 12 mmol

Heparin sodium 1000 units 1000 units

Concentration per Liter

Component #243 #244 #245

Amino acids (Aminosyn) 4%

Amino acids (TrophAmine) 3%

Nitrogen 0.8%

Dextrose 20% 20% 12.5%

Fat emulsion 5%

Sodium chloride 93 mEq 48 mEq 20 mEq

Potassium (from acetate and phosphate) 60 mEq 40 mEq 35 mEq

Calcium (as gluconate) 330 mg 600 mg 4.6 mEq

Chloride 60 mEq

Acetate 22.5 mEq

Magnesium sulfate 8 mEq 4.3 mEq 5 mEq

Trace elements (pediatric) 3 mL 3 mL

l-Cysteine HCl (40 mg/g amino acids) 1.2 g

Multivitamin injection (M.V.I. Pediatric) 5 mL 5 mL present

Heparin sodium 500 units 500 units
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Concentration per Liter

Component #246 #247

Amino acids (Aminoplasmal L10) 1000 mL 1000 mL

Dextrose 37.5% with electrolytes 500 mL 500 mL

Dextrose 10% 500 mL 500 mL

Fat emulsion (Lipofundin-S 20%) 500 mL

Sterile water for injection 500 mL

Calcium gluconate 2.5 mmol 2.5 mmol

Magnesium sulfate 2 mmol 2 mmol

Addamel 10 mL 10 mL

Potassium phosphate 20 mLa 20 mLa 

Sodium chloride 30% 8 mL 8 mL

Folic acid 15 mg 15 mg

Multivitamins present present

Trace elements present present

a Provided potassium 20 mEq and phosphate 10 mmol.

Concentration per Liter

Component #248 #249

Amino acids (Aminotripa 2) 3.3%

Amino Acids (Unicaliq N) 3%

Dextrose 19.4% 17.5%

Sodium 38.9 mEq 40 mEq

Potassium 30 mEq 27 mEq

Magnesium 5.6 mEq 6 mEq

Calcium 5.6 mEq 6 mEq

Chloride 38.9 mEq 59 mEq

Sulfate 5.6 mEq

Acetate 60 mEq 10 mEq

Gluconate 5.6 mEq 6 mEq

Citrate 12.2 mEq

l-Malate 17 mEq

l-Lactate 35 mEq

Phosphorus 206.7 mg 250 mg

Zinc 11.1 mcmol 20 mcmol
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Concentration per Liter

Component #250 #251 #252 #253 #254 #255 #256 #257

Aminosyn II 4% 4% 3.7% 3.7% 2.8% 2.8% 2.5% 2.5%

Dextrose 17.6% 17.6% 16.1% 16.1% 17.6% 17.6% 16.1% 16.1%

Liposyn II 6.0% 5.5% 6.0% 5.5%

Intralipid 6.0% 5.5% 6.0% 5.5%

Sodium chloride 104 mEq 104 mEq 109 mEq 109 mEq

Potassium chloride 47 mEq 47 mEq 47 mEq 47 mEq

Potassium acetate 43 mEq 43 mEq 43 mEq 43 mEq

Sodium phosphates 11 mmol 11 mmol 11 mmol 11 mmol

Magnesium sulfate 6 mEq 6 mEq 6 mEq 6 mEq

Calcium gluconate 5.1 mEq 5.1 mEq 5 mEq 5 mEq

Sterile water for injection qs qs qs qs qs qs qs qs

Concentration per Liter

Component #258 #259 #260 #261 #262

FreAmine III 1% 2% 3% 4% 5%

Dextrose 15% 15% 25% 25% 25%

Cysteine HCl 250 mg 500 mg 750 mg 1 g 1.25 g

Sodium chloride 40 mEq 40 mEq 40 mEq 70 mEq 70 mEq

Potassium chloride 20 mEq 20 mEq 20 mEq 50 mEq 50 mEq

Magnesium sulfate 8 mEq 8 mEq 8 mEq 12 mEq 12 mEq

Sterile water for injection qs qs qs qs qs
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Concentration per Liter

Component #263 #264 #265 #266 #267

Travasol 10% 267 mL

Fravasol 10% 250 mL

Livaframine 10% 250 mL

Synthamin 10% 500 mL

Amino acids 17% 1000 mL

Dextrose 70% 347 mL

Dextrose 50% 500 mL 500 mL

Dextrose 10% 250 mL 250 mL

Sterile water for injection 367 mL

Fat emulsion 20% 500 mL

Sodium 36.6 mEq 5 mmoL

Potassium 26.6 mEq

Calcium 5 mEq

Chloride 50 mEq 20 mmoL 4.5 mmoL

Acetate 41 mmoL 31 mmoL

Phosphate 9 mmoL 5 mmoL

Trace elements present

Concentration per Liter

Component #268

Aminosyn 15% 29.75 mL

Dextrose 70% 37.5 mL

Sterile water for injection 33.65 mL

Sodium chloride 4.7 mEq

Potassium chloride 2.1 mEq

Potassium phosphates 1.05 mmol

Magnesium sulfate 80 mg

Calcium gluconate 137 mg



1628 APPENDIx: PARENTERAL NUTRITION FORMULAS ASHP INJECTABLE DRUG INFORMATION

Concentration per Liter

Component #269 #270 #271 #272 #273

Amino acids (Aminoplasmal 16%) 7.12% 7.34% 7.49% 7.6% 7.68%

Dextrose 70% 19.69% 20.35% 20.82% 21.0% 21.32%

Fat emulsion 20% (Lipofundin MCT) 2.49% 2.54% 2.58% 2.68% 2.69%

Sodium 118.6 mEq 97.8 mEq 83.3 mEq 72.4 mEq 64 mEq

Potassium 71.2 mEq 58.7 mEq 49.9 mEq 43.5 mEq 38.4 mEq

Calcium 11.9 mEq 9.8 mEq 8.3 mEq 7.2 mEq 6.4 mEq

Magnesium 11.9 mEq 9.8 mEq 8.3 mEq 7.2 mEq 6.4 mEq

Phosphate 28.5 mmol 23.5 mmol 19.9 mmol 17.4 mmol 15.4 mmol

Chloride 118.6 mEq 97.8 mEq 83.3 mmol 72.4 mEq 64.0 mEq

Trace elements 3.6 mL 2.9 mL 2.5 mL 2.2 mL 1.9 mL

Multivitamins 11.9 mL 9.8 mL 8.3 mL 7.2 mL 6.4 mL

Concentration per Liter

Component #274 #275

TrophAmine 3.75%

Amino acids 3.6%

Dextrose 17.5% 10.6%

Sodium 25 mEq 36 mEq

Potassium 19 mEq 25.5 mEq

Calcium 19 mEq 6.4 mEq

Magnesium 3.8 mEq 6.4 mEq

Phosphates 12.5 mEq 5.5 mmol

Acetate 25 mEq 70 mEq

M.V.I.-Pediatric 52 mL

Trace elements (pediatric) 2.5 mL

Ranitidine HCl 73 mL

Concentration per Liter

Component #276

Aminosyn 4.25%

Dextrose 25%

Sterile water for injection 97.68 mL

Sodium chloride 50 mEq

Potassium chloride 40 mEq

Potassium phosphates 10 mmol

Magnesium sulfate 8 mEq

Calcium chloride and gluconate 10 mEq
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Component Amounts

Component Mfr #277 #278

Amino acids (Neonutrin 15%) FRK 500 mL 500 mL

Dextrose 40% (Ardeanutrisol) ARD 500 mL 500 mL

Fat emulsion 20% (Smoflipid) FRK 250 mL

Fat emulsion 20% (Lipoplus) BRN 250 mL

Sodium chloride 10% ARD 10 mL 10 mL

Potassium chloride 7.45% ARD 10 mL 10 mL

Calcium gluconate 10% HB 10–40 mL 10–40 mL

Magnesium sulfate 10% HB 10–40 mL 10–40 mL

Potassium phosphate 13.6% 10–40 mL 10–40 mL

Trace elements (Addamel N) FRK 10 mL 10 mL

a Trace elements: chromium, copper, iron, manganese, iodine, fluorine, molybdenum, selenium, and zinc.

Component Amounts

Component #279a #280b 

Amino acids 14% 250 mL

Amino acids 14.36% 250 mL

Dextrose 39.6% 250 mL 250 mL

Fat emulsion 20% 125 mL 125 mL

Sodium 33.5 mmol 33.5 mmol

Potassium 23.5 mmol 23.5 mmol

Magnesium 2.65 mmol 2.65 mmol

Calcium 2.65 mmol 2.65 mmol

Zinc 0.02 mmol 0.02 mmol

Chloride 30 mmol 30 mmol

Acetate 30 mmol 30 mmol

Phosphate 10 mmol 10 mmol

a Available as a 3-chamber bag of NuTRIflex Lipid Special (Braun) in a fixed volume and concentration with no additional additives.

b Available as a 3-chamber bag of NuTRIflex Omega Special (Braun) in a fixed volume and concentration with no additional additives.
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Concentration per Liter

Component #281 #282 #283

Amino acids (Primene) 3.3% 3% 3%

Nitrogen 4.95 g 4.5 g 4.5 g

Dextrose 10% 10% 7.5%

Sodium 15 mmol 33 mmol 33 mmol

Potassium 22 mmol 22 mmol

Chloride 9.3 mmol 13.5 mmol 13.5 mmol

Calcium 12 mmol 12 mmol 12 mmol

Magnesium 1.5 mmol 1.5 mmol 1.5 mmol

Phosphate 10 mmol 10 mmol 10 mmol

Acetate 5 mmol 40 mmol 40 mmol

Zinc 3.26 mg 3.26 mg

Selenium 20 mcg 20 mcg

Iodide 8 mcg 8 mcg

Heparin sodium 500 units 500 units 500 units

Selected Revisions September 30, 2019. © Copyright, October 
2006. American Society of Health-System Pharmacists, Inc.
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Index

Nonproprietary (generic) drug names appear in bold type; brand (proprietary, trade) names appear in regular type. 

A

AbciximAb, 1
Abelcet, brand of AmPHOTERiciN b LiPiD 

cOmPLEx, 115
Abilify, brand of ARiPiPRAzOLE, 155
Abraxane, brand of PAcLiTAxEL (ALbumiN-

bOuND), 1228
Acetadote, brand of AcETyLcysTEiNE, 8
AcETAmiNOPHEN, 2
AcETAzOLAmiDE sODium, 6
AcETyLcysTEiNE, 8
AcTiNOmyciN D, see DAcTiNOmyciN, 

442
Activase, brand of ALTEPLAsE, 30
AcycLOviR sODium, 9
Adenocard IV, brand of ADENOsiNE, 15
Adenoscan, brand of ADENOsiNE, 15
ADENOsiNE, 15
Adrenalin Chloride, brand of EPiNEPHRiNE 

HyDROcHLORiDE, 595
Adriamycin, brand of DOxORubiciN 

HyDROcHLORiDE, 559
Advate, brand of ANTiHEmOPHiLic 

FAcTOR (REcOmbiNANT), 147
Aggrastat, brand of TiROFibAN 

HyDROcHLORiDE, 1502
Akovaz, brand of EPHEDRiNE suLFATE, 592
Akynzeo, brand of FOsNETuPiTANT 

cHLORiDE HyDROcHLORiDE–
PALONOsETRON HyDROcHLORiDE, 
737

Albumarc, brand of ALbumiN HumAN, 17
Albuminar, brand of ALbumiN HumAN, 17
ALbumiN HumAN, 17
Albutein, brand of ALbumiN HumAN, 17
ALDEsLEukiN, 20
Alfenta, brand of ALFENTANiL 

HyDROcHLORiDE, 23
ALFENTANiL HyDROcHLORiDE, 23
Alimta, brand of PEmETRExED DisODium, 

1245
Alkeran, brand of mELPHALAN 

HyDROcHLORiDE, 1005
ALLOPuRiNOL sODium, 25
Aloprim, brand of ALLOPuRiNOL sODium, 

25
Aloxi, brand of PALONOsETRON 

HyDROcHLORiDE, 1229
ALTEPLAsE, 30
AmBisome, brand of AmPHOTERiciN b 

LiPOsOmAL, 117
A-MethaPred, brand of 

mETHyLPREDNisOLONE sODium 
succiNATE, 1060

Amidate, brand of ETOmiDATE, 637
AmiFOsTiNE, 33

AmikAciN suLFATE, 37
AmiNOcAPROic AciD, 80
AmiNOPHyLLiNE, 81
AmiODARONE HyDROcHLORiDE, 92
AmisuLPRiDE, 99
AmmONium cHLORiDE, 100
AmOxiciLLiN sODium, 102
AmOxiciLLiN sODium–cLAvuLANATE 

POTAssium, 105
Amoxil, brand of AmOxiciLLiN sODium, 102
Amphadase, brand of HyALuRONiDAsE, 

827
AmPHOTERiciN b, 108
AmPHOTERiciN b LiPiD cOmPLEx, 115
AmPHOTERiciN b LiPOsOmAL, 117
AmPiciLLiN sODium, 119
AmPiciLLiN sODium–suLbAcTAm 

sODium, 133
AmsAcRiNE, 137
Amsidine, brand of AmsAcRiNE, 137
Amsidyl, brand of AmsAcRiNE, 137
ANAkiNRA, 140
ANDExANET ALFA, see FAcTOR xa 

(REcOmbiNANT), iNAcTivATED-
zHzO, 650

Andexxa, brand of FAcTOR xa 
(REcOmbiNANT), iNAcTivATED-
zHzO, 650

Anectine, brand of succiNyLcHOLiNE 
cHLORiDE, 1450

Angiomax, brand of bivALiRuDiN, 197
ANgiOTENsiN ii AcETATE, 141
ANiDuLAFuNgiN AcETATE, 143
Anjeso, brand of mELOxicAm, 1004
ANTiHEmOPHiLic FAcTOR 

(REcOmbiNANT), 147
ANTiTHymOcyTE gLObuLiN (RAbbiT), 

148
Antizol, brand of FOmEPizOLE, 729
Anzemet, brand of DOLAsETRON 

mEsyLATE, 539
APO-go, brand of APOmORPHiNE 

HyDROcHLORiDE, 150
Apokinon, brand of APOmORPHiNE 

HyDROcHLORiDE, 150
Apomine, brand of APOmORPHiNE 

HyDROcHLORiDE, 150
APOmORPHiNE HyDROcHLORiDE, 150
APREPiTANT, 151
Aquasol A Parenteral, brand of viTAmiN A, 

1587
Aredia, brand of PAmiDRONATE 

DisODium, 1232
ARgATRObAN, 152
ARiPiPRAzOLE, 155
ARsENic TRiOxiDE, 156
AscORbic AciD, 157

AsPARAgiNAsE ERwiNiA 
cHRysANTHEmi, 163

Astramorph PF, brand of mORPHiNE 
suLFATE, 1119

Ativan, brand of LORAzEPAm, 983
ATRAcuRium bEsyLATE, 164
ATROPiNE suLFATE, 168
Augmentin, brand of AmOxiciLLiN 

sODium–cLAvuLANATE POTAssium, 
105

Avastin, brand of bEvAcizumAb, 194
Avelox, brand of mOxiFLOxAciN 

HyDROcHLORiDE, 1137
Avycaz, brand of cEFTAziDimE–

AvibAcTAm sODium, 320
AzAciTiDiNE, 172
Azactam, brand of AzTREONAm, 179
AzATHiOPRiNE sODium, 175
AziTHROmyciN, 176
AzTREONAm, 179

B

bAciTRAciN, 188
bAcLOFEN, 189
Bactrim, brand of TRimETHOPRim–

suLFAmETHOxAzOLE, 1528
Barhemsys, brand of AmisuLPRiDE, 99
Baxdela, brand of DELAFLOxAciN 

mEgLumiNE, 461
Benadryl, brand of DiPHENHyDRAmiNE 

HyDROcHLORiDE, 512
bENDAmusTiNE HyDROcHLORiDE, 191
Bendeka, brand of bENDAmusTiNE 

HyDROcHLORiDE, 191
bENzTROPiNE mEsyLATE, 193
bENzyLPENiciLLiN POTAssium, see 

PENiciLLiN g POTAssium, 1249
bENzyLPENiciLLiN sODium, see 

PENiciLLiN g sODium, 1258
bEvAcizumAb, 194
BiCNU, brand of cARmusTiNE (bcNu), 

260
bivALiRuDiN, 197
Bivigam, brand of immuNE gLObuLiN 

HumAN, 883
bLEOmyciN suLFATE, 201
bLiNATumOmAb, 205
Blincyto, brand of bLiNATumOmAb, 205
Boniva, brand of ibANDRONATE sODium, 

861
bORTEzOmib, 210
Brevibloc, brand of EsmOLOL 

HyDROcHLORiDE, 626
Brevital Sodium, brand of mETHOHExiTAL 

sODium, 1043
bRExANOLONE, 211

DOI: 10.37573/9781585286850.409
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Bridion, brand of sugAmmADEx sODium, 
1458

bRivARAcETAm, 212
Briviact, brand of bRivARAcETAm, 212
bumETANiDE, 213
Buminate, brand of ALbumiN HumAN, 17
buPivAcAiNE HyDROcHLORiDE, 216
Buprenex, brand of buPRENORPHiNE 

HyDROcHLORiDE, 221
buPRENORPHiNE HyDROcHLORiDE, 221
Buscopan, brand of scOPOLAmiNE 

buTyLbROmiDE, 1404
busuLFAN, 224
Busulfex, brand of busuLFAN, 224
buTORPHANOL TARTRATE, 226

C

Cafcit, brand of cAFFEiNE ciTRATE, 230
cAFFEiNE ciTRATE, 230
Calcijex, brand of cALciTRiOL, 233
cALciTRiOL, 233
cALcium cHLORiDE, 234
Calcium Disodium Versenate, brand of 

EDETATE cALcium DisODium, 583
cALcium gLucONATE, 239
Caldolor, brand of ibuPROFEN, 862
Camptosar, brand of iRiNOTEcAN 

HyDROcHLORiDE, 914
Cancidas, brand of cAsPOFuNgiN 

AcETATE, 263
cAsPOFuNgiN AcETATE, 263
cANgRELOR TETRAsODium, 251
cARbAmAzEPiNE, 255
Carbocaine, brand of mEPivAcAiNE 

HyDROcHLORiDE, 1019
cARbOPLATiN, 256
Cardene I.V., brand of NicARDiPiNE 

HyDROcHLORiDE, 1163
Carimune NF, brand of immuNE gLObuLiN 

HumAN, 883
cARmusTiNE (bcNu), 260
Carnexiv, brand of cARbAmAzEPiNE, 255
Carnitor, brand of LEvOcARNiTiNE, 956
cEFAzOLiN sODium, 269
cEFEPimE HyDROcHLORiDE, 280
cEFiDEROcOL suLFATE TOsyLATE, 287
cEFOTAximE sODium, 288
cEFOTETAN DisODium, 294
cEFOxiTiN sODium, 298
cEFTAROLiNE FOsAmiL, 305
cEFTAziDimE, 309
cEFTAziDimE–AvibAcTAm sODium, 320
cEFTRiAxONE sODium, 328
cEFuROximE sODium, 336
CellCept, brand of mycOPHENOLATE 

mOFETiL HyDROcHLORiDE, 1145
Cerebyx, brand of FOsPHENyTOiN 

sODium, 738
Cerubidine, brand of DAuNORubiciN 

HyDROcHLORiDE, 454
cHLORAmPHENicOL sODium 

succiNATE, 342

cHLOROTHiAziDE sODium, 348
cHLORPROmAziNE HyDROcHLORiDE, 

351
Cholografin Meglumine, brand of 

iODiPAmiDE mEgLumiNE, 904
ciDOFOviR, 357
Cinvanti, brand of APREPiTANT, 151
ciPROFLOxAciN, 359
Cipro I.V., brand of ciPROFLOxAciN,  

359
cisATRAcuRium bEsyLATE, 367
cisPLATiN, 373
cLADRibiNE, 381
Claforan, brand of cEFOTAximE sODium, 

288
Clamoxyl, brand of AmOxiciLLiN sODium, 

102
cLARiTHROmyciN, 384
Clavulin, brand of AmOxiciLLiN sODium–

cLAvuLANATE POTAssium, 105
Cleocin Phosphate, brand of cLiNDAmyciN 

PHOsPHATE, 388
cLEviDiPiNE buTyRATE, 386
Cleviprex, brand of cLEviDiPiNE 

buTyRATE, 386
cLiNDAmyciN PHOsPHATE, 388
cLOFARAbiNE, 398
Clolar, brand of cLOFARAbiNE, 398
cLONAzEPAm, 400
cLONiDiNE HyDROcHLORiDE, 402
cLOxAciLLiN sODium, 406
cO–AmOxicLAv, see AmOxiciLLiN 

sODium–cLAvuLANATE POTAssium, 
105

Cogentin, brand of bENzTROPiNE 
mEsyLATE, 193

cOLisTimETHATE sODium, 413
Coly-Mycin M Parenteral, brand of 

cOLisTimETHATE sODium, 413
cONivAPTAN HyDROcHLORiDE, 417
Conray, brand of iOTHALAmATE 

mEgLumiNE, 910
Conray 30, brand of iOTHALAmATE 

mEgLumiNE, 910
Conray 43, brand of iOTHALAmATE 

mEgLumiNE, 910
Contramal, brand of TRAmADOL 

HyDROcHLORiDE, 1519
Corlopam, brand of FENOLDOPAm 

mEsyLATE, 676
Corphedra, brand of EPHEDRiNE suLFATE, 

592
Corvert, brand of ibuTiLiDE FumARATE, 

866
Cosmegen, brand of DAcTiNOmyciN, 442
cO-TRimOxAzOLE, see TRimETHOPRim–

suLFAmETHOxAzOLE, 1528
Cresemba, brand of isAvucONAzONium 

suLFATE, 921
Cubicin, brand of DAPTOmyciN, 448
Cubicin RF, brand of DAPTOmyciN, 448
Cuvitru, brand of immuNE gLObuLiN 

HumAN, 883

cyANOcObALAmiN, 418
cycLiziNE LAcTATE, 420
cycLOPHOsPHAmiDE, 423
cycLOsPORiNE, 429
Cyklokapron, brand of TRANExAmic AciD, 

1522
cyTARAbiNE, 433
cyTOsiNE ARAbiNOsiDE, see 

cyTARAbiNE, 433
Cytovene-IV, brand of gANcicLOviR 

sODium, 757

D

DAcARbAziNE, 439
DAcTiNOmyciN, 442
DALbAvANciN HyDROcHLORiDE, 444
DALTEPARiN sODium, 445
Dalvance, brand of DALbAvANciN 

HyDROcHLORiDE, 444
Dantrium, brand of DANTROLENE sODium, 

447
DANTROLENE sODium, 447
DAPTOmyciN, 448
DAuNORubiciN–cyTARAbiNE 

LiPOsOmAL, 452
DAuNORubiciN HyDROcHLORiDE, 454
DEFEROxAmiNE mEsyLATE, 457
DEFibROTiDE sODium, 458
Defitelio, brand of DEFibROTiDE sODium, 

458
DELAFLOxAciN mEgLumiNE, 461
Demerol, brand of mEPERiDiNE 

HyDROcHLORiDE, 1010
Depacon, brand of vALPROATE sODium, 

1536
Depo-Medrol, brand of mETHyL-

PREDNisOLONE AcETATE, 1059
Desferal, brand of DEFEROxAmiNE 

mEsyLATE, 457
DExAmETHAsONE sODium PHOsPHATE, 

462
DExmEDETOmiDiNE HyDROcHLORiDE, 

471
DExRAzOxANE HyDROcHLORiDE, 477
DExTRAN 40, 479
DiAcETyLmORPHiNE HcL, see 

DiAmORPHiNE HyDROcHLORiDE, 481
DiAmORPHiNE HyDROcHLORiDE, 481
DiAzEPAm, 486
DicLOFENAc sODium, 495
Diflucan, brand of FLucONAzOLE, 705
DigOxiN, 496
Dilaudid, brand of HyDROmORPHONE 

HyDROcHLORiDE, 844
Dilaudid-HP, brand of HyDROmORPHONE 

HyDROcHLORiDE, 844
DiLTiAzEm HyDROcHLORiDE, 500
DimENHyDRiNATE, 507
DiPHENHyDRAmiNE HyDROcHLORiDE, 

512
Diprivan, brand of PROPOFOL, 1351
DObuTAmiNE HyDROcHLORiDE, 520
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Docefrez, brand of DOcETAxEL, 532
DOcETAxEL, 532
DOLAsETRON mEsyLATE, 539
DOPAmiNE HyDROcHLORiDE, 541
Dopram, brand of DOxAPRAm 

HyDROcHLORiDE, 556
Doribax, brand of DORiPENEm, 551
DORiPENEm, 551
DOxAPRAm HyDROcHLORiDE, 556
Doxil, brand of DOxORubiciN 

HyDROcHLORiDE LiPOsOmAL, 568
DOxORubiciN HyDROcHLORiDE, 559
DOxORubiciN HyDROcHLORiDE 

LiPOsOmAL, 568
DOxycycLiNE HycLATE, 572
DROPERiDOL, 577
Duraclon, brand of cLONiDiNE 

HyDROcHLORiDE, 402
Duramorph, brand of mORPHiNE suLFATE, 

1119
Dyloject, brand of DicLOFENAc sODium, 

495

E

EDETATE cALcium DisODium, 583
EDROPHONium cHLORiDE, 584
Elitek, brand of RAsbuRicAsE, 1381
Ellence, brand of EPiRubiciN 

HyDROcHLORiDE, 602
Eloxatin, brand of OxALiPLATiN, 1210
Emend, brand of FOsAPREPiTANT 

DimEgLumiNE, 730
ENALAPRiLAT, 585
Enlon, brand of EDROPHONium 

cHLORiDE, 584
ENOxAPARiN sODium, 590
EPHEDRiNE suLFATE, 592
EPiNEPHRiNE HyDROcHLORiDE, 595
Epipen, brand of EPiNEPHRiNE 

HyDROcHLORiDE, 595
EPiRubiciN HyDROcHLORiDE, 602
EPOETiN ALFA, 605
Epogen, brand of EPOETiN ALFA, 605
EPOPROsTENOL sODium, 607
EPTiFibATiDE, 610
ERAvAcycLiNE DiHyDROcHLORiDE, 

613
Eraxis, brand of ANiDuLAFuNgiN 

AcETATE, 143
ERibuLiN mEsyLATE, 616
ERTAPENEm sODium, 617
Erwinaze, brand of AsPARAgiNAsE 

ERwiNiA cHRysANTHEmi, 163
Erythrocin Lactobionate-I.V., brand of 

ERyTHROmyciN LAcTObiONATE, 620
ERyTHROmyciN LAcTObiONATE, 620
EsmOLOL HyDROcHLORiDE, 626
EsOmEPRAzOLE sODium, 632
EsTROgENs, cONjugATED, 634
ETHAcRyNATE sODium, 635
Ethyol, brand of AmiFOsTiNE, 33
ETOmiDATE, 637

Etopophos, brand of ETOPOsiDE 
PHOsPHATE, 645

ETOPOsiDE, 639
ETOPOsiDE PHOsPHATE, 645
Evoltra, brand of cLOFARAbiNE, 398
Evomela, brand of mELPHALAN 

HyDROcHLORiDE, 1005

F

FAcTOR xa (REcOmbiNANT), 
iNAcTivATED-zHzO, 650

FAmOTiDiNE, 651
FAT EmuLsiON, iNTRAvENOus, 658
FENOLDOPAm mEsyLATE, 676
FENTANyL ciTRATE, 681
Feraheme, brand of FERumOxyTOL, 692
FERRic cARbOxymALTOsE, 690
FERRic DERisOmALTOsE, 691
Ferrlecit, brand of sODium FERRic 

gLucONATE cOmPLEx, 1425
FERumOxyTOL, 692
Fetroja, brand of cEFiDEROcOL suLFATE 

TOsyLATE, 287
FiLgRAsTim, 693
Flanamox, brand of AmOxiciLLiN sODium–

cLAvuLANATE POTAssium, 105
Flebogamma DIF, brand of immuNE 

gLObuLiN HumAN, 883
Flolan, brand of EPOPROsTENOL sODium, 

607
FLOxAciLLiN sODium, 698
Floxapen, brand of FLOxAciLLiN sODium, 

698
FLOxuRiDiNE, 702
FLucLOxAciLLiN sODium, see 

FLOxAciLLiN sODium, 698
FLucONAzOLE, 705
FLuDARAbiNE PHOsPHATE, 712
Fludara, brand of FLuDARAbiNE 

PHOsPHATE, 712
FLumAzENiL, 716
FLuOROuRAciL, 718
FLuPHENAziNE HyDROcHLORiDE, 726
FOLic AciD, 727
FOmEPizOLE, 729
Fortaz, brand of cEFTAziDimE, 309
FOsAPREPiTANT DimEgLumiNE, 730
FOscARNET sODium, 732
Foscavir, brand of FOscARNET sODium, 732
FOsNETuPiTANT cHLORiDE 

HyDROcHLORiDE–PALONOsETRON 
HyDROcHLORiDE, 737

FOsPHENyTOiN sODium, 738
Fragmin, brand of DALTEPARiN sODium, 

445
FRusEmiDE, see FuROsEmiDE, 741
Fucidin, brand of FusiDATE sODium, 752
Fungizone, brand of AmPHOTERiciN b, 108
FuROsEmiDE, 741
FusiDATE sODium, 752
Fusilev, brand of LEvOLEucOvORiN 

cALcium, 962

G

Gablofen, brand of bAcLOFEN, 189
gALLium NiTRATE, 754
GamaSTAN S/D, brand of immuNE 

gLObuLiN HumAN, 883
Gammagard Liquid, brand of immuNE 

gLObuLiN HumAN, 883
Gammagard S/D, brand of immuNE 

gLObuLiN HumAN, 883
Gammaked, brand of immuNE gLObuLiN 

HumAN, 883
Gammaplex, brand of immuNE gLObuLiN 

HumAN, 883
Gamunex-C, brand of immuNE gLObuLiN 

HumAN, 883
gANcicLOviR sODium, 757
Ganite, brand of gALLium NiTRATE, 754
gEmciTAbiNE HyDROcHLORiDE, 761
Gemzar, brand of gEmciTAbiNE 

HyDROcHLORiDE, 761
gENTAmiciN suLFATE, 766
Giapreza, brand of ANgiOTENsiN ii 

AcETATE, 141
gLycOPyRROLATE, 780
gm-csF, see sARgRAmOsTim, 1400
gRANisETRON HyDROcHLORiDE, 785
Granocyte-13, brand of LENOgRAsTim, 

945
Granocyte-34, brand of LENOgRAsTim, 

945

H

Halaven, brand of ERibuLiN mEsyLATE, 616
Haldol, brand of HALOPERiDOL LAcTATE, 

792
HALOPERiDOL LAcTATE, 792
Helixate FS, brand of ANTiHEmOPHiLic 

FAcTOR (REcOmbiNANT), 147
HEPARiN sODium, 798
Herceptin, brand of TRAsTuzumAb, 1524
Hespan, brand of HETAsTARcH iN sODium 

cHLORiDE 0.9%, 825
HETAsTARcH iN LAcTATED 

ELEcTROLyTE, 821
HETAsTARcH iN sODium cHLORiDE 

0.9%, 825
Hexabrix, brand of iOxAgLATE 

mEgLumiNE–iOxAgLATE sODium, 
912

Hextend, brand of HETAsTARcH iN 
LAcTATED ELEcTROLyTE, 821

Hizentra, brand of immuNE gLObuLiN 
HumAN, 883

Humalog, brand of iNsuLiN LisPRO, 901
Humulin R, brand of iNsuLiN, 893
HyALuRONiDAsE, 827
Hycamtin, brand of TOPOTEcAN 

HyDROcHLORiDE, 1514
HyDRALAziNE HyDROcHLORiDE, 829
HyDROcORTisONE sODium 

succiNATE, 833
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HyDROmORPHONE HyDROcHLORiDE, 
844

HyDROxyETHyL sTARcH 130/0.4 iN 
sODium cHLORiDE 0.9%, 854

HyDROxyziNE HyDROcHLORiDE, 856
HyOsciNE HyDRObROmiDE, see 

scOPOLAmiNE HyDRObROmiDE, 
1406

HyQvia, brand of immuNE gLObuLiN 
HumAN, 883

I

ibANDRONATE sODium, 861
Ibiamox, brand of AmOxiciLLiN sODium, 

102
ibuPROFEN, 862
ibuPROFEN LysiNATE, 863
ibuTiLiDE FumARATE, 866
Idamycin PFS, brand of iDARubiciN 

HyDROcHLORiDE, 867
iDARubiciN HyDROcHLORiDE, 867
iDARucizumAb, 870
Ifex, brand of iFOsFAmiDE, 871
iFOsFAmiDE, 871
imiPENEm–ciLAsTATiN sODium, 875
imiPENEm–ciLAsTATiN sODium–

RELEbAcTAm, 881
Imitrex, brand of sumATRiPTAN 

succiNATE, 1460
immuNE gLObuLiN HumAN, 883
Imuran, brand of AzATHiOPRiNE sODium, 

175
Inderal, brand of PROPRANOLOL 

HyDROcHLORiDE, 1359
Indocin I.V., brand of iNDOmETHAciN 

sODium TRiHyDRATE, 889
iNDOmETHAciN sODium TRiHyDRATE, 

889
INFeD, brand of iRON DExTRAN, 918
iNFLiximAb, 891
Infugem, brand of gEmciTAbiNE 

HyDROcHLORiDE, 761
Infumorph, brand of mORPHiNE suLFATE, 

1119
Injectafer, brand of FERRic 

cARbOxymALTOsE, 690
iNsuLiN, 893
iNsuLiN LisPRO, 901
Integrilin, brand of EPTiFibATiDE, 610
iNTERFERON ALFA-2b, 902
iNTERLEukiN-2, see ALDEsLEukiN, 20
Intralipid, brand of FAT EmuLsiON, 

iNTRAvENOus, 658
Intron A, brand of iNTERFERON ALFA-2b, 902
Invanz, brand of ERTAPENEm sODium, 617
iODiPAmiDE mEgLumiNE, 904
iODixANOL, 906
iOHExOL, 907
iOPAmiDOL, 909
iOTHALAmATE mEgLumiNE, 910
iOxAgLATE mEgLumiNE–iOxAgLATE 

sODium, 912

iRiNOTEcAN HyDROcHLORiDE, 914
iRiNOTEcAN HyDROcHLORiDE 

LiPOsOmAL, 917
iRON DExTRAN, 918
iRON sucROsE, 920
isAvucONAzONium suLFATE, 921
Isoket, brand of isOsORbiDE DiNiTRATE, 

929
isOPRENALiNE HyDROcHLORiDE, see 

isOPROTERENOL HyDROcHLORiDE, 
926

isOPROTERENOL HyDROcHLORiDE, 926
isOsORbiDE DiNiTRATE, 929
Isovue, brand of iOPAmiDOL, 909
Isuprel, brand of isOPROTERENOL 

HyDROcHLORiDE, 926

K

Kcentra, brand of PROTHROmbiN 
cOmPLEx cONcENTRATE (HumAN), 
1362

Kefurox, brand of cEFuROximE sODium, 336
Kengreal, brand of cANgRELOR 

TETRAsODium, 251
Keppra, brand of LEvETiRAcETAm, 954
Ketalar, brand of kETAmiNE 

HyDROcHLORiDE, 931
kETAmiNE HyDROcHLORiDE, 931
kETOROLAc TROmETHAmiNE, 935
Kineret, brand of ANAkiNRA, 140
Klacid, brand of cLARiTHROmyciN, 384
Klaricid, brand of cLARiTHROmyciN, 384
Kogenate, brand of ANTiHEmOPHiLic 

FAcTOR (REcOmbiNANT), 147
Kogenate FS, brand of ANTiHEmOPHiLic 

FAcTOR (REcOmbiNANT), 147

L

LAbETALOL HyDROcHLORiDE, 938
LAcOsAmiDE, 943
Ladropen, brand of FLOxAciLLiN sODium, 

698
Lanoxin, brand of DigOxiN, 496
Lasix, brand of FuROsEmiDE, 741
LEFAmuLiN AcETATE, 944
LENOgRAsTim, 945
LETERmOviR, 946
LEucOvORiN cALcium, 949
Leukine, brand of sARgRAmOsTim, 1400
Levaquin, brand of LEvOFLOxAciN, 957
LEvETiRAcETAm, 954
LEvOcARNiTiNE, 956
LEvOFLOxAciN, 957
LEvOLEucOvORiN cALcium, 962
LEvOmEPROmAziNE HyDROcHLORiDE, 

see mETHOTRimEPRAziNE 
HyDROcHLORiDE, 1053

Levophed, brand of NOREPiNEPHRiNE 
biTARTRATE, 1178

LEvOTHyROxiNE sODium, 964
LiDOcAiNE HyDROcHLORiDE, 965

LigNOcAiNE HyDROcHLORiDE, see 
LiDOcAiNE HyDROcHLORiDE, 965

Lincocin, brand of LiNcOmyciN 
HyDROcHLORiDE, 975

LiNcOmyciN HyDROcHLORiDE, 975
LiNEzOLiD, 977
Lioresal Intrathecal, brand of bAcLOFEN, 189
LMD, brand of DExTRAN 40, 479
LORAzEPAm, 983
Lovenox, brand of ENOxAPARiN sODium, 

590
Luminal Sodium, brand of PHENObARbiTAL 

sODium, 1275

M

MabThera, brand of RiTuximAb, 1391
mAgNEsium suLFATE, 991
mANNiTOL, 997
Marcaine, brand of buPivAcAiNE 

HyDROcHLORiDE, 216
Marqibo, brand of viNcRisTiNE suLFATE 

LiPOsOmAL, 1581
Maxipime, brand of cEFEPimE 

HyDROcHLORiDE, 280
mEcHLORETHAmiNE HyDROcHLORiDE, 

1002
mELOxicAm, 1004
mELPHALAN HyDROcHLORiDE, 1005
mEPERiDiNE HyDROcHLORiDE, 1010
mEPivAcAiNE HyDROcHLORiDE, 1019
mEROPENEm, 1020
mEROPENEm–vAbORbAcTAm, 1031
Merrem I.V., brand of mEROPENEm, 1020
mEsNA, 1036
Mesnex, brand of mEsNA, 1036
mETHADONE HyDROcHLORiDE, 1040
Methergine, brand of mETHyL-

ERgONOviNE mALEATE, 1058
mETHOcARbAmOL, 1042
mETHOHExiTAL sODium, 1043
mETHOTRExATE sODium, 1046
mETHOTRimEPRAziNE 

HyDROcHLORiDE, 1053
mETHyLDOPATE HyDROcHLORiDE, 1055
mETHyLENE bLuE, 1057
mETHyLERgONOviNE mALEATE, 1058
mETHyLPREDNisOLONE AcETATE, 1059
mETHyLPREDNisOLONE sODium 

succiNATE, 1060
mETOcLOPRAmiDE HyDROcHLORiDE, 

1069
mETOPROLOL TARTRATE, 1079
mETRONiDAzOLE, 1081
mExiLETiNE HyDROcHLORiDE, 1087
Mexitil, brand of mExiLETiNE 

HyDROcHLORiDE, 1087
micAFuNgiN sODium, 1088
miDAzOLAm HyDROcHLORiDE, 1092
miLRiNONE LAcTATE, 1103
Minocin, brand of miNOcycLiNE 

HyDROcHLORiDE, 1109
miNOcycLiNE HyDROcHLORiDE, 1109
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Mitigo, brand of mORPHiNE suLFATE, 1119
miTOmyciN, 1111
miTOxANTRONE HyDROcHLORiDE, 1116
Mobiflex, brand of TENOxicAm, 1483
Monoferric, brand of FERRic 

DERisOmALTOsE, 691
mORPHiNE suLFATE, 1119
mOxiFLOxAciN HyDROcHLORiDE, 1137
muLTiviTAmiNs, 1139
Mustargen, brand of mEcHLORETHAmiNE 

HyDROcHLORiDE, 1002
musTiNE HyDROcHLORiDE, 

see mEcHLORETHAmiNE 
HyDROcHLORiDE, 1002

Mycamine, brand of micAFuNgiN 
sODium, 1088

mycOPHENOLATE mOFETiL 
HyDROcHLORiDE, 1145

N

NAFciLLiN sODium, 1147
NALbuPHiNE HyDROcHLORiDE, 1153
NALOxONE HyDROcHLORiDE, 1157
Narcan, brand of NALOxONE 

HyDROcHLORiDE, 1157
Naropin, brand of ROPivAcAiNE 

HyDROcHLORiDE, 1396
Natrecor, brand of NEsiRiTiDE, 1161
Navoban, brand of TROPisETRON 

HyDROcHLORiDE, 1534
Nembutal, brand of PENTObARbiTAL 

sODium, 1266
NeoProfen, brand of ibuPROFEN LysiNATE, 

863
NEOsTigmiNE mETHyLsuLFATE, 1159
NEsiRiTiDE, 1161
Neupogen, brand of FiLgRAsTim, 693
Nexium I.V., brand of EsOmEPRAzOLE 

sODium, 632
NicARDiPiNE HyDROcHLORiDE, 1163
Nimbex, brand of cisATRAcuRium 

bEsyLATE, 367
NimODiPiNE, 1168
Nipent, brand of PENTOsTATiN, 1271
Nipride RTU, brand of sODium 

NiTROPRussiDE, 1428
Nithiodote, brand of sODium 

THiOsuLFATE, 1442
NiTROgLycERiN, 1169
Nitropress, brand of sODium 

NiTROPRussiDE, 1428
NORADRENALiNE AciD TARTRATE, see 

NOREPiNEPHRiNE biTARTRATE, 1178
Norditropin, brand of sOmATROPiN, 1443
NOREPiNEPHRiNE biTARTRATE, 1178
Noxafil, brand of POsAcONAzOLE, 1308
Nozinan, brand of mETHOTRimEPRAziNE 

HyDROcHLORiDE, 1053
Nutrilipid, brand of FAT EmuLsiON, 

iNTRAvENOus, 658
Nutropin AQ, brand of sOmATROPiN, 1443
Nutropin Depot, brand of sOmATROPiN, 1443

Nuzyra, brand of OmADAcycLiNE 
TOsyLATE, 1187

O

Octagam, brand of immuNE gLObuLiN 
HumAN, 883

OcTREOTiDE AcETATE, 1184
Ofirmev, brand of AcETAmiNOPHEN, 2
OmADAcycLiNE TOsyLATE, 1187
Omegaven, brand of FAT EmuLsiON, 

iNTRAvENOus, 658
OmEPRAzOLE sODium, 1188
Omnipaque, brand of iOHExOL, 907
ONDANsETRON HyDROcHLORiDE, 1190
Onivyde, brand of iRiNOTEcAN 

HyDROcHLORiDE LiPOsOmAL, 917
Orbactiv, brand of ORiTAvANciN 

DiPHOsPHATE, 1202
ORiTAvANciN DiPHOsPHATE, 1202
Osmitrol, brand of mANNiTOL, 997
Otrexup, brand of mETHOTRExATE 

sODium, 1046
OxAciLLiN sODium, 1205
OxALiPLATiN, 1210
OxycODONE HyDROcHLORiDE, 1213
OxyTOciN, 1216

P

PAcLiTAxEL, 1219
PAcLiTAxEL (ALbumiN-bOuND), 1228
PALONOsETRON HyDROcHLORiDE, 

1229
PAmiDRONATE DisODium, 1232
PANcuRONium bROmiDE, 1233
PANTOPRAzOLE sODium, 1236
PAPAvERiNE HyDROcHLORiDE, 1243
PARAcETAmOL, see AcETAmiNOPHEN, 2
PEmETRExED DisODium, 1245
PENiciLLiN g POTAssium, 1249
PENiciLLiN g sODium, 1258
Pentam 300, brand of PENTAmiDiNE 

isETHiONATE, 1262
PENTAmiDiNE isETHiONATE, 1262
PENTAzOciNE LAcTATE, 1264
PENTObARbiTAL sODium, 1266
PENTOsTATiN, 1271
Pepcid, brand of FAmOTiDiNE, 651
PERAmiviR, 1273
Perjeta, brand of PERTuzumAb, 1274
PERTuzumAb, 1274
PETHiDiNE HyDROcHLORiDE, see 

mEPERiDiNE HyDROcHLORiDE, 1010
PHENObARbiTAL sODium, 1275
PHENTOLAmiNE mEsyLATE, 1279
PHENyLEPHRiNE HyDROcHLORiDE, 1280
PHENyTOiN sODium, 1284
PHyTOmENADiONE, see 

PHyTONADiONE, 1289
PHyTONADiONE, 1289
PiPERAciLLiN sODium–TAzObAcTAm 

sODium, 1292
Pitocin, brand of OxyTOciN, 1216

Plasbumin, brand of ALbumiN HumAN, 17
PLAzOmiciN suLFATE, 1302
Polocaine, brand of mEPivAcAiNE 

HyDROcHLORiDE, 1019
Polocaine-MPF, brand of mEPivAcAiNE 

HyDROcHLORiDE, 1019
POLymyxiN b suLFATE, 1306
Pontocaine Hydrochloride, brand of 

TETRAcAiNE HyDROcHLORiDE, 1486
POsAcONAzOLE, 1308
POTAssium AcETATE, 1310
POTAssium cHLORiDE, 1311
POTAssium PHOsPHATEs, 1323
PRALiDOximE cHLORiDE, 1332
Praxbind, brand of iDARucizumAb, 870
Precedex, brand of DExmEDETOmiDiNE 

HyDROcHLORiDE, 471
Premarin Intravenous, brand of EsTROgENs, 

cONjugATED, 634
Prevymis, brand of LETERmOviR, 946
Prialt, brand of zicONOTiDE AcETATE, 

1593
Primaxin I.M., brand of imiPENEm–

ciLAsTATiN sODium, 875
Primaxin I.V., brand of imiPENEm–

ciLAsTATiN sODium, 875
Privigen, brand of immuNE gLObuLiN 

HumAN, 883 
PROcAiNAmiDE HyDROcHLORiDE, 1333
PROcHLORPERAziNE EDisyLATE, 1337
PROcHLORPERAziNE mEsyLATE, 1343
Procrit, brand of EPOETiN ALFA, 605
Prograf, brand of TAcROLimus, 1461
Proleukin, brand of ALDEsLEukiN, 20
PROmETHAziNE HyDROcHLORiDE, 1345
PROPOFOL, 1351
PROPRANOLOL HyDROcHLORiDE, 1359
PROTAmiNE suLFATE, 1361
PROTHROmbiN cOmPLEx 

cONcENTRATE (HumAN), 1362
Protonix I.V., brand of PANTOPRAzOLE 

sODium, 1236
ProvayBlue, brand of mETHyLENE bLuE, 

1057
PyRiDOxiNE HyDROcHLORiDE, 1363

Q

Quelicin, brand of succiNyLcHOLiNE 
cHLORiDE, 1450

QuiNiDiNE gLucONATE, 1364
QuiNuPRisTiN–DALFOPRisTiN, 1366

R

RANiTiDiNE HyDROcHLORiDE, 1368
Rapivab, brand of PERAmiviR, 1273
RAsbuRicAsE, 1381
Rasuvo, brand of mETHOTRExATE 

sODium, 1046
Recarbrio, brand of imiPENEm–ciLAsTATiN 

sODium–RELEbAcTAm, 881
Reclast, brand of zOLEDRONic AciD, 1601
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ReFacto, brand of AbciximAb, 147
Reglan, brand of mETOcLOPRAmiDE 

HyDROcHLORiDE, 1069
REmDEsiviR, 1382
Remicade, brand of iNFLiximAb, 891
REmiFENTANiL HyDROcHLORiDE, 1384
Remodulin, brand of TREPROsTiNiL 

sODium, 1526
ReoPro, brand of AbciximAb, 1
Retavase, brand of RETEPLAsE, 1389
RETEPLAsE, 1389
Retrovir, brand of ziDOvuDiNE, 1596
Revonto, brand of DANTROLENE sODium, 

447
Rifadin I.V., brand of RiFAmPiN, 1390
RiFAmPiN, 1390
Risordan, brand of isOsORbiDE DiNiTRATE, 

929
Rituxan, brand of RiTuximAb, 1391
RiTuximAb, 1391
Rivotril, brand of cLONAzEPAm, 400
Robaxin, brand of mETHOcARbAmOL, 1042
Robinul, brand of gLycOPyRROLATE, 780
Rocephin, brand of cEFTRiAxONE sODium, 

328
ROcuRONium bROmiDE, 1392
ROLAPiTANT HyDROcHLORiDE, 1394
Romazicon, brand of FLumAzENiL, 716
ROPivAcAiNE HyDROcHLORiDE, 1396
Ryanodex, brand of DANTROLENE 

sODium, 447

S

Saizen, brand of sOmATROPiN, 1443
Salbumol, brand of sALbuTAmOL suLFATE, 

1398
sALbuTAmOL suLFATE, 1398
Sandimmune, brand of cycLOsPORiNE, 

429
Sandostatin, brand of OcTREOTiDE 

AcETATE, 1184
sARgRAmOsTim, 1400
Scoburen, brand of scOPOLAmiNE 

buTyLbROmiDE, 1404
scOPOLAmiNE buTyLbROmiDE, 1404
scOPOLAmiNE HyDRObROmiDE, 1406
Seizalam, brand of miDAzOLAm 

HyDROcHLORiDE, 1092
Sensorcaine, brand of buPivAcAiNE 

HyDROcHLORiDE, 216
Sensorcaine-MPF, brand of buPivAcAiNE 

HyDROcHLORiDE, 216
Serostim, brand of sOmATROPiN, 1443
Sivextro, brand of TEDizOLiD PHOsPHATE, 

1465
Smoflipid, brand of FAT EmuLsiON, 

iNTRAvENOus, 658
sODium AcETATE, 1409
sODium bicARbONATE, 1410
sODium cHLORiDE, 1423
Sodium Diuril, brand of cHLOROTHiAziDE 

sODium, 348

Sodium Edecrin, brand of ETHAcRyNATE 
sODium, 635

sODium FERRic gLucONATE cOmPLEx, 
1425

sODium LAcTATE, 1426
sODium NiTROPRussiDE, 1428
sODium PHOsPHATEs, 1437
sODium THiOsuLFATE, 1442
Solu-Cortef, brand of HyDROcORTisONE 

sODium succiNATE, 833
Solu-Medrol, brand of 

mETHyLPREDNisOLONE sODium 
succiNATE, 1060

sOmATROPiN, 1443
Stemetil, brand of PROcHLORPERAziNE 

mEsyLATE, 1343
sTERiLE wATER FOR iNjEcTiON, 1445
sTREPTOmyciN suLFATE, 1446
sTREPTOzOciN, 1448
Sublimaze, brand of FENTANyL ciTRATE, 

681
succiNyLcHOLiNE cHLORiDE, 1450
Sufenta, brand of suFENTANiL ciTRATE, 

1454
suFENTANiL ciTRATE, 1454
sugAmmADEx sODium, 1458
sumATRiPTAN succiNATE, 1460
Synercid, brand of QuiNuPRisTiN–

DALFOPRisTiN, 1366

T

TAcROLimus, 1461
Talwin, brand of PENTAzOciNE LAcTATE, 

1264
Targocid, brand of TEicOPLANiN, 1469
Taxol, brand of PAcLiTAxEL, 1219
Taxotere, brand of DOcETAxEL, 532
Tazicef, brand of cEFTAziDimE, 309
TEDizOLiD PHOsPHATE, 1465
Teflaro, brand of cEFTAROLiNE FOsAmiL, 

305
TEicOPLANiN, 1469
TELAvANciN HyDROcHLORiDE, 1472
Temodar, brand of TEmOzOLOmiDE, 1475
TEmOzOLOmiDE, 1475
TEmsiROLimus, 1476
TENiPOsiDE, 1478
TENOxicAm, 1483
Tepadina, brand of THiOTEPA, 1493
TERbuTALiNE suLFATE, 1484
TETRAcAiNE HyDROcHLORiDE, 1486
THEOPHyLLiNE, 1487
THiAmiNE HyDROcHLORiDE, 1490
THiOTEPA, 1493
Thymoglobulin, brand of ANTiTHymOcyTE 

gLObuLiN (RAbbiT), 148
Tigan, brand of TRimETHObENzAmiDE 

HyDROcHLORiDE, 1527
TigEcycLiNE, 1498
Tilcotil, brand of TENOxicAm, 1483
TiROFibAN HyDROcHLORiDE, 1502
TObRAmyciN suLFATE, 1504

Topalgic, brand of TRAmADOL 
HyDROcHLORiDE, 1519

TOPOTEcAN HyDROcHLORiDE, 1514
Torisel, brand of TEmsiROLimus, 1476
TORsEmiDE, 1517
Totect, brand of DExRAzOxANE 

HyDROcHLORiDE, 477
T-PA, see ALTEPLAsE, 30
TRAbEcTEDiN, 1518
TRAmADOL HyDROcHLORiDE, 1519
Tramal, brand of TRAmADOL 

HyDROcHLORiDE, 1519
TRANExAmic AciD, 1522
TRAsTuzumAb, 1524
Treanda, brand of bENDAmusTiNE 

HyDROcHLORiDE, 191
TREPROsTiNiL sODium, 1526
TRimETHObENzAmiDE 

HyDROcHLORiDE, 1527
TRimETHOPRim–suLFAmETHOxAzOLE, 

1528
Trisenox, brand of ARsENic TRiOxiDE, 156
TROPisETRON HyDROcHLORiDE, 1534
Tygacil, brand of TigEcycLiNE, 1498

U

Ultiva, brand of REmiFENTANiL 
HyDROcHLORiDE, 1384

Unasyn, brand of AmPiciLLiN sODium–
suLbAcTAm sODium, 133

V

Vabomere, brand of mEROPENEm–
vAbORbAcTAm, 1031

Valoid, brand of cycLiziNE LAcTATE, 420
vALPROATE sODium, 1536
vANcOmyciN HyDROcHLORiDE, 1538
Vaprisol, brand of cONivAPTAN 

HyDROcHLORiDE, 417
Varubi, brand of ROLAPiTANT 

HyDROcHLORiDE, 1394
vAsOPREssiN, 1556
Vasostrict, brand of vAsOPREssiN, 1556
Vazculep, brand of PHENyLEPHRiNE 

HyDROcHLORiDE, 1280
vEcuRONium bROmiDE, 1559
Veklury, brand of REmDEsiviR, 1382
Velcade, brand of bORTEzOmib, 210
Veletri, brand of EPOPROsTENOL sODium, 

607
Venofer, brand of iRON sucROsE, 920
Ventolin, brand of sALbuTAmOL suLFATE, 

1398
vERAPAmiL HyDROcHLORiDE, 1563
Versed, brand of miDAzOLAm 

HyDROcHLORiDE, 1092
Vfend I.V., brand of vORicONAzOLE, 1590
Vibativ, brand of TELAvANciN 

HyDROcHLORiDE, 1472
Vidaza, brand of AzAciTiDiNE, 172
Vimpat, brand of LAcOsAmiDE, 943
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viNbLAsTiNE suLFATE, 1569
viNcRisTiNE suLFATE, 1574
viNcRisTiNE suLFATE LiPOsOmAL, 1581
viNORELbiNE TARTRATE, 1583
Visipaque, brand of iODixANOL, 906
Vistide, brand of ciDOFOviR, 357
viTAmiN A, 1587
vm-26, see TENiPOsiDE, 1478
Voluven, brand of HyDROxyETHyL 

sTARcH 130/0.4 iN sODium 
cHLORiDE 0.9%, 854

vORicONAzOLE, 1590
Vumon, brand of TENiPOsiDE, 1478
Vyxeos, brand of DAuNORubiciN–

cyTARAbiNE LiPOsOmAL, 452

X

Xenleta, brand of LEFAmuLiN AcETATE, 944
Xerava, brand of ERAvAcycLiNE 

DiHyDROcHLORiDE, 613

Xylocaine, brand of LiDOcAiNE 
HyDROcHLORiDE, 965

Y

Yondelis, brand of TRAbEcTEDiN, 1518

Z

Zaltrap, brand of ziv-AFLibERcEPT, 1600
Zamadol, brand of TRAmADOL 

HyDROcHLORiDE, 1519
Zanosar, brand of sTREPTOzOciN, 1448
Zantac, brand of RANiTiDiNE 

HyDROcHLORiDE, 1368
Zeclar, brand of cLARiTHROmyciN, 384
Zemdri, brand of PLAzOmiciN suLFATE, 1302
Zemuron, brand of ROcuRONium 

bROmiDE, 1392
Zerbaxa, brand of ORiTAvANciN 

DiPHOsPHATE, 323

zicONOTiDE AcETATE, 1593
ziDOvuDiNE, 1596
Zinacef, brand of cEFuROximE sODium, 

336
Zinecard, brand of DExRAzOxANE 

HyDROcHLORiDE, 477
Zithromax, brand of AziTHROmyciN,  

176
ziv-AFLibERcEPT, 1600
Zofran, brand of ONDANsETRON 

HyDROcHLORiDE, 1190
zOLEDRONic AciD, 1601
Zometa, brand of zOLEDRONic AciD,  

1601
Zosyn, brand of PiPERAciLLiN sODium–

TAzObAcTAm sODium, 1292
Zulresso, brand of bRExANOLONE, 211
Zydol, brand of TRAmADOL 

HyDROcHLORiDE, 1519
Zyvox, brand of LiNEzOLiD, 977
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