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ASHP Guidelines on
Compounding Sterile Preparations

Purpose

The compounding of medications 1s a fundamental part of
pharmacy practice. All compounding personnel, mainly
pharmacists and pharmacy technicians, are responsible for
compounding and dispensing sterile products and prepara-
tions of correct ingredient identity, purity (freedom from
physical contaminants, such as precipitates,’ and chemical
contaminants), strength (including stability” and compat-
ibility), and sterility and for dispensing them in appropriate
containers that are labeled accurately and appropriately for
the end user. In contemporary health care organizations, pa-
tients receive compounded sterile preparations (CSPs) that
are stored for extended periods before use. It has long been
recognized that extended storage of CSPs may allow for the
growth of a pathological bioburden of microorganisms® and

Legal and Regulatory Considerations

Significant legal and regulatory changes have taken place
since publication of the previous ASHP guidelines (Figure 1).

At the time of its publication, section 503A of the
U.S. Food and Drug Administration Modernization Act
(FDAMA) served to define the limits of legitimate com-
pounding.’®* When section 503A of FDAMA was ruled un-
constitutional m 2001, the delineation between compound-
ing and manufacturing reverted to earlier regulations based
on the Federal Food, Drug, and Cosmetics Act.'® Under
those regulations, compounding is considered part of the
practice of pharmacy and in most states, i1s governed by state
law and regulation. Manufacturing is regulated by the fed-
eral government through the auspices of the Food and Drug
Administration (FDA). In most cases, extemporaneously




Physical Facilities and Equipment

Design and Functionality Requirements

Facility requirements are intended to establish a safe en-
vironment for compounding CSPs. The International
Organization for Standardization (ISO) air cleanliness clas-
sification of the compounding environment is a critical mea-
sure that 1s affected by facility design.

Expiration and Beyond-Use Dating

A manufacturer’s expiration date 1s the date assigned pursu-
ant to manufacturer testing. The drug product 1s guaranteed
by the manufacturer to be safe and effective up to the listed
date when products are stored as described in the product
labeling.

Risk Level Classification

In these guidelines, as in previous ASHP guidelines'* and
USP chapter 797."° CSPs are stratified by potential risk of

Personnel

Personnel Responsibilities

The term compounding personnel refers to any individual
mvolved m compounding sterile preparations, regardless
of profession. Compounding personnel are responsible for
ensuring that CSPs are accurately identified. measured, di-
luted, and mixed and are correctly purified, sterilized, pack-
aged, sealed, labeled. stored, dispensed, distributed, and
disposed of if not used. Emphasis should be on the need to

Packaging and Labeling

Packaging and subsequent labeling are critical to patient
safety. Packaging must be appropriate to preserve both ste-
rility and stability until the BUD. Proper labeling requires an
understanding of compounding risk levels and how to deter-
mine BUDs based on both stability and sterility.
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ASHP Sterile Compounding Competency Library
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Home = Store = Product Listing = Compounding Sterile Preparations: ASHP's Guide to Chapter <797= Courses 1, 2, & 3 Package
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Knowledge-based: 3 Credit Hours

Release Date: March 15, 2012

Expiration Date: January 13, 2018
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The Chapter <800> Answer Book

This product is available in print or eBook formats. Please choose to the right.
More About This Product

« Preface/Table of Contents
« Sample Chapter
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Compounding Sterile Preparations: ASHP's Video Guide
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STERILE
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Developed by Patricia C. Kienle, RPh, MPA, FASHP
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- 2009; 106 pages; softbound; 60 minutes DVD

P2265; ISBN: §78-1-58528-226-5
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USP Compounding Compendium

Current Title of Monograph Proposed New Title of Monograph PF Proposal
Acetazolamide Oral Suspension Acetazolamide Compounded Oral Suspension 40(5)
Allopurinol Oral Suspension Allopurinol Compounded Oral Suspension 40(5)
Alprazolam Oral Suspension Alprazolam Compounded Oral Suspension 40(5)
Amiodarone Hydrochloride Oral Suspension Amiodarone Hydrochloride Compounded Oral Suspension 40(5)
Amlodipine Oral Suspension Amlodipine Compounded Oral Suspension 40(5)
Atenolol Oral Solution Atenolol Compounded Oral Solution 40(5)
Azathioprine Oral Suspension Azathioprine Compounded Oral Suspension 40(5)
Baclofen Oral Suspension Baclofen Compounded Oral Suspension 40(5)
Bethanechol Chloride Oral Solution Bethanechol Chloride Compounded Oral Solution 40(5)
Bethanechol Chloride Oral Suspension Bethanechol Chloride Compounded Oral Suspension 40(5)
Captopril Oral Solution Captopril Compounded Oral Solution 40(5)
Captopril Oral Suspension Captopril Compounded Oral Suspension 40(5)
Cefazolin Ophthalmic Solution Cefazolin Compounded Ophthalmic Solution 40(5)
Chloroquine Phosphate Oral Suspension Chloroguine Phosphate Compounded Oral Suspension 40(5)
Clonazepam Oral Suspension Clonazepam Compounded Oral Suspension 40(5)
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February 2018 / USP Compounding Compendium Contents 3
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Omeprazole Oral Suspension

DEFIIITII:IH
grﬂzﬂl& Oral Suspension contains MLT 90.0% and NMT
0% of the labeled amount of omeprazole
{C]?H]qN}DaS}.
Prepare Omeprazole Oral Suspension 2 mg/mL as follows
E.;%i ﬁharmuceutkal' Compounding—~Monsterile Preparations

Omeprazole and sodium bicarbonate for oral
sUs ivalent to 200 mg and 16.8 g
Purified Water, USF, a sufficient quantity to
make 100 mL

s Zegerid 20-ma/1680-mg powder for oral suspension, Santarus, San
Diego, CA.

Calculate the required quantity of each ingredient for the
total amount to be Epared Emp:r the required number
of packets in a suita e mortar. Add Purified Water in small
portions, and triturate to make a smooth paste. Add in-
creasing volumes of Purified Water to make an omeprazole
liquid that is pourable. Transfer the contents of the mor-
tar, stepwise and quantitatively, to a calibrated bottle.
Add Enﬁugh Purified Water to bring to final volume, and
mix well.

ASSAY
* PROCEDURE
Solution A: 50 mM mencbasic sodium phosphate
buffer, adjusted to pH 8.5 with dilute sodium hydroxide
Mobile phase: Acetonitrile and Solution A (25:75). Filter
and degas.
Standard stock solution: 1.0 mg/mL of USP Omepra-
zole RS in Mobile phase
Standard solution: 50 ug/mL prepared from Standard
stock solution in Mobile phase
Sample solution: Shake thoroughly by hand each bot-
tle of Oral Suspension. Pipet 1.25 mL of Oral Suspen-

c
I
-
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3
=]
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o
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Compounding Standards Contact Information

Millions of prescriptions are compounded by pharmacists, nurses, and doctors compoundingSL@usp.org
each year in the US to meet the unique needs of patients who otherwise may not
have access to the required medicine in the right concentration or dosage.
Understanding of the risks inherent in compounding and incorporating
established USP standards into everyday practice is essential for patient safety.

Sterile Compounding <797>
Standards for Compounding

Sterile Preparations Help Promote
Patient Safety and Prevent Harm

Non-Sterile Compounding

<795>
USP <797> helps to ensure patients receive
quality preparations that are free from
contaminants and are consistentin intended

Handling of Hazardous Drugs identity, strength and potency. It

<800> describes a number of requirements,

including responsibilities Of COMPOURG NS, AEFSOnN
training, environmental monitoring: i
storage and testing of finished preparationss

Learn More

Other General Chapters
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Compounding Standards

Contact Information

Millions of prescriptions are compounded by pharmacists, nurses, and doctors compoundingSL@usp.org
each year in the US to meet the unique needs of patients who otherwise may not
have access to the required medicine in the right concentration or dosage.
Understanding of the risks inherent in compounding and incorporating
established USP standards into everyday practice is essential for patient safety.

Sterile Compounding <797>

Standards for Compounding Quality
Non-sterile Preparations

Non-Sterile Compounding

<795> USP <795> describes requirements for the compounding
process, facilities, equipment, components, documentation
quality controls and training to promote patient safety.

Handling of Hazardous Drugs

Other General Chapters
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Compounding Standards o

Millions of prescriptions are compounded by pharmacists, nurses, and doctors compoundingSL@usp.org
each year in the US to meet the unique needs of patients who otherwise may not
have access to the required medicine in the right concentration or dosage.
Understanding of the risks inherent in compounding and incorporating
established USP standards into everyday practice is essential for patient safety.

Sterile Compounding <797>

Non-Sterile Compounding
<795> USP General Chapter <800> provides

standards for safe handling of hazardous q[ugs ®
to minimize the risk of exposure to health
personnel, patients and the environit

Learn More

Handling of Hazardous Drugs
<800>

Other General Chapters
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Compounding Standards eI o

Millions of prescriptions are compounded by pharmacists, nurses, and doctors compoundingSL@usp.org
each year in the US to meet the unique needs of patients who otherwise may not
have access to the required medicine in the right concentration or dosage.
Understanding of the risks inherent in compounding and incorporating
established USP standards into everyday practice is essential for patient safety.

Sterile Compounding <797>
Additional USP Standards for Compounding

Non-Sterile Compounding e <1160> Pharmaceutical Calculations in Preseription
8125 Compounding: USP General Chapter
e <1163> Quality Assurance in Pharmaceutical
Compounding: USP General Chapter
Handling of Hazardous Drugs e <1176> Prescription Balances and Volumetric

<800> Apparatus Used in Compounding: USP General
Chapter

Learn More

Other General Chapters
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USP 40 Physical Tests / (795) Pharmaceutical Compounding—Nonsterile 675

1. Prepare the test material according to requirements in the monograph or according to specific procedures. If the pH of
the test sample is sensitive to ambient carbon dioxide, then use Purified Water that has been recently boiled, and subse-
quently stored in a container designed to minimize ingress of carbon dioxide.

2. Rinse the pH sensor with water, then with a few portions of the test material.

3. Immerse the pH sensor into the test material and record the pH value and temperature.

In all pH measurements, allow sufficient time for stabilization of the temperature and pH measurement.

Diagnostic functions such as glass or reference electrode resistance measurement may be available to determine equipment

deficiencies. Refer to the electrode supplier for diagnostic tools to assure proper electrode function.

Where approximate pH values suffice, indicators and test papers (see Indicators and Indicator and Test Papers) may be suita-

ble.

For a discussion of buffers, and for the composition of standard buffer solutions called for in compendial tests and assays, see

Buffer Solutions in the section Solutions. This referenced section is not intended to replace the use of the pH calibration buffers

in Table 2.

(795) PHARMACEUTICAL COMPOUNDING—NONSTERILE
PREPARATIONS

INTRODUCTION

The purpose of this chapter is to provide compounders with guidance on applying good compounding practices for the
preparation of nonsterile compounded formulations for dispensing and/or administration to humans or animals. Compound-
ing is an integral part of pharmacy practice and is essential to the provision of healthcare. This chapter and applicable mono-
graphs on formulation help define good compounding practices. Furthermore, this chapter provides general information to
enhance the compounder's ability in the compounding facility to extemporaneously compound preparations that are of ac-
ceptable strength, quality, and purity. Pharmacists, other healthcare professionals, and others engaged in the compounding of
drua preparations should comply with applicable state and federal compoundina laws. reaulations, and auidelines.
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(797) PHARMACEUTICAL COMPOUNDING—STERILE PREPARATIONS

INTRODUCTION

The obijective of this chapter is to describe conditions and practices to prevent harm, including death, to patients that could
result from (1) microbial contamination (nonsterility), (2) excessive bacterial endotoxins, (3) variability in the intended
strength of correct ingredients that exceeds either monograph limits for official articles (see “official” and “article” in the Gen-
eral Notices and Requirements) or 10% for nonofficial articles, (4) unintended chemical and physical contaminants, and (5) in-
gredients of inappropriate quality in compounded sterile preparations (CSPs). Contaminated CSPs are potentially most hazard-
ous to patients when administered into body cavities, central nervous and vascular systems, eyes, and joints, and when used as
baths for live organs and tissues. When CSPs contain excessive bacterial endotoxins (see Bacterial Endotoxins Test (85)), they are
potentially most hazardous to patients when administered into the central nervous system.

Despite the extensive attention in this chapter to the provision, maintenance, and evaluation of air quality, the avoidance of
direct or physical contact contamination is paramount. It is generally acknowledged that direct or physical contact of critical
sites of CSPs with contaminants, especially microbial sources, poses the greatest probability of risk to patients. Therefore, com-
pounding personnel must be meticulously conscientious in precluding contact contamination of CSPs both within and outside
ISO Class 5 (see Table 1) areas.

To achieve the above five conditions and practices, this chapter provides minimum practice and quality standards for CSPs
of drugs and nutrients based on current scientific information and best sterile compounding practices. The use of technolo-
gies, techniques, materials, and procedures other than those described in this chapter is not prohibited so long as they have
been proven to be equivalent or superior with statistical significance to those described herein. The standards in this chapter
do not pertain to the clinical administration of CSPs to patients via application, implantation, infusion, inhalation, injection, in-
sertion, instillation, and irrigation, which are the routes of administration. Four specific categories of CSPs are described in this
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Errata to First Supplement to USP 40-NF 35 Physical Tests / (800) Hazardous Drugs 1

Add the following:

«(800) HAZARDOUS DRUGS—HANDLING IN HEALTHCARE SETTINGS

(Chapter to become official July 1, 2018.)

1. INTRODUCTION AND SCOPE

This chapter describes practice and quality standards for handling hazardous drugs (HDs) to promote patient safety, worker
safety, and environmental protection. Handling HDs includes, but is not limited to, the receipt, storage, compounding, dis-
pensing, administration, and disposal of sterile and nonsterile products and preparations.

This chapter applies to all healthcare personnel who handle HD preparations and all entities that store, prepare, transport, or
administer HDs (e.g., pharmacies, hospitals and other healthcare institutions, patient treatment clinics, physicians' practice fa-
cilities, or veterinarians' offices). Personnel who may potentially be exposed to HDs include, but are not limited to: pharma-
cists, pharmacy technicians, nurses, physicians, physician assistants, home healthcare workers, veterinarians, and veterinary
technicians.

Entities that handle HDs must incorporate the standards in this chapter into their occupational safety plan. The entity's
health and safety management system must, at a minimum, include:

e A list of HDs

e Facility and engineering controls

¢ Competent personnel

¢ Safe work practices

* Proper use of appropriate Personal Protective Equipment (PPE)
¢ Policies for HD waste segregation and disposal
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Syringe Barrel: CLOSED

Doubls Membrane Locking System: CLOSED

With Equashield, Compliance is Easy!

Using Equashield's Closed Sy Device (CSTD)
to stay protected has many benefits:
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Welded Connector: CLOSED

Fully closed via a mechanical barrier meeting NIOSH, ISOPP and ONS
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"""""""""""""""""" 4 . - «  Clinically proven to reduce surface contamination’

Q (= «  Clinically proven to reduce touch contamination via sealed plunger rod’

«  Simple-to-use and requiring fewer steps and less time to compound a

dose, compared with other systems*

The Most CLOSED System on the Market

PROVEN as the only closed system to prevent syringe plunger contami syringe plungers ‘contamination with J
almost every use. STOPS escape of hazardous drugs and vapor duo 1o an Internal sterdle air chambor with a closed prossure
system, ADMERES to NIOSH, ISOPP, USP <B00> and ONS of CSTD. s iy
i
g\& wammm-wmmwmmuumw-mmw by Kond A G
DLESAFE- encasod 21
drugs on connectors and prevents microbial ingress for up to 7 days®. 1 5o 5T
mnxm»uov.nmn\
4 Foua Berdk ot Vol 120 7. Ady 215
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American Chemical Society (ACS) )

> Chemical

USP-NF (Compounded Monograph & FCC) Purity Grade

British Pharmacopoeia J
Publisher (Elsevier, Taylor & Francis, Springer, Wiley etc.)
Standalone journal (IJPC, AJHP etc.)

MSDS

J
J
J
J
J
J

Other (stabilis etc.)




American Chemical Society (ACS)
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Mass Efficiency of Alkene Syntheses with Tri- and Tetrasubstituted Double Bonds
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American Chemical Society (ACS)
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ACS Reagent Chemicals

Specifications and Procedures for Reagents and Standard-Grade Reference Materials
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Copyright © 2017 American Chemical Society DOI: 10.1021/acsreagents

! Chair, ACS Committee on Analytical Reagents
2 Secretary, ACS Committee on Analytical Reagents
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USP-NF & Food Chemical Codex (FCC)
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Elsevier

www.Sciencedirect.com

ScienceDirect Journals  Books Register Signin > @

Search for peer-reviewed journals, articles, book chapters and open access content

‘ Keywords Author name Journal/book title Volume Issue Pages E

Advanced search

Register to receive personalized recommendations
based on your recent signed-in activity

The hippocampus is a curled structure within the medial aspect of the

,( { temporal lobe, lying in the floor of the inferior hor of the lateral

) ' ventricle
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Elsevier

www.Sciencedirect.com

Analytical Profiles of
Drug Substances
and Excipients

VOLUME 28

Edited by
Harry G, Brittain

Analytical Profiles
of
Drug Substances

Volume 8

Edited by

Klaus Florey

The Squibb Institute for Medical Research
New Brunswick, New Jersey

Contributing Editors
Norman W. Atwater Lester Chafetz
Rafik Bishara Boen T. Kho
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Taylor & Francis
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- www.springerlink.com
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International Journal of Pharmaceutical Compounding (1JPC)

A bi-monthly, scientific

& professional journal
emphasizing quality
pharmaceutical
compounding

INTERNATIONAL JOURNAL OF PHARMACEUTICAL COMPOUNDING

About JPC | Subscriptions | Store |
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© View Complete Contents
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practice.
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Loyd V. Allen, Jr.
Ph.D., RPh.
Editor-in-Chief

NEWSLETTER
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covering all aspects of compounding.
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OFLOXACIN 0.2% OPHTHALMIC SOLUTION

Rx

For 100 mL
Ofloxacin 200 mg
| Sedium chicride 850 mg
Benzalkonium chloride Smg
100 mL

| Sterile Water for Injection qs

Note: This formulation should be prepared according to strict aseptic

compounding technigue in a laminar eirflow kood in a cleanroom or via

ieation borrier technology by a compounding pharmacist who i= vali-

dated in aseptic compounding. Thisiza high-risk preparation.

METHOD OF PREPARATION

1. Caleulate the required quantity of eech ingredient for the total
amount to be prepared.

2. Weigh andfor measure each ingredient accurately.

3. Dissolve the ofloxacin and sodium chloride in about 80 mL of Sterile

Water For Injection

Add the benzalkonium chloride solution and mix well

£ Add sufficient Sterile Water For Injection to final volume and mix
well.

£. Sterile filter into appropriste sterile containers.

7. Package and label.

PACKAGING
Package in tight, light-resistant containers*

ol

variety of parenteral end nonparentersl pharmaceutical formulations.
In parenteral, ophthalmic, sand nasal preparations, it is used to prepars
isotonic solutions4

Benzalkonimm chloride is a bactericidal antimicrobial agent com-
mionly usad as 3 prassrvative in many ophthalmic, otic, nasal and paren-
teral formulations. It occurs as a white or yellowish-white amorphous
powder, a thick gel, or gelatinous pieces,flakes with a characteristic
mmild, sromatic odor, soapy touch, and very hitter taste. It is very soluble
inwater, alcohol, and acetone. It is hygroscopic, and a 10% w/v aqueous
solution has a pH in the rangs of 5 to 8. Benzalkonium Chlorids Solution
MNF iz a clear lquid, colorless, or slightly yallow, unless a color has been
added. It has an aromatic odor and & bitter taste. Benzalkonium chloride
is composed of a mixturs of straight chain homologs that possess differ-
ent physical chemical and microbiological properties. The proportions
of thess homologs in the mixture determine its effectivenass as a pre-
servative and disinfectant. As s preservative in ophthalmics, it isused in
A concentration range of (.004% to 0.02%, with 0L01% being common.®

Sterile Water for Injection iz water for injection that has been steril-
ized end suitably packsged; it contains no edded substances. Water for
injection is water purified by distillation or by reverse asmoais (RO
and contains no added substances. Mote that water for injection is not
prepared by an ion-exchange proceas. Water is & clear, colorless, odor-
lesz, and tasteless liquid. Purifisd water is water that is obtained by
distillation, ion exchange, RO, or some other suitable process. Water has
a gpecific gravity of 0.8871 at room temperature, a melting point at 0°C,
and & boiling point &t 100°C. It is miscibla with most polar sobvents and
is chemically stable in all physical states (ice, liquid, steam).®
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