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Learning Objectives

Describe the changes taking place with the 
implementation of USP 825, 797, and 795.

Identify the additional USP Chapters that are applicable 
to nuclear pharmacy. 

Describe how internal procedures and parameters are 
determined and why they matter. 
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Outline

• USP <825> Radiopharmaceuticals – Preparation, 
Compounding, Dispensing, and Repackaging

• USP <795> Pharmaceutical Compounding – Nonsterile 
Preparations

• USP <797> Pharmaceutical Compounding – Sterile 
Preparations

Part 1Part 1

• USP <7> Labeling
• USP <71> Sterility Tests
• USP <85> Bacterial Endotoxins Test
• USP <659> Packaging and Storage Requirements
• USP <790> Visible Particulates in Injections
• USP <1116> Microbiological Control and Monitoring of 

Aseptic Processing Environments

Part 2Part 2

Get to Know the Attendees

 What practice area do you work in?

 👍 Primarily SPECT

 ❤ Primarily PET

 🎉 I get to handle both PET and SPECT products

 How long have you been practicing?

 👍 Up to 5 years

 ❤ 5-20 years

 🎉 More than 20 years

 Where do you practice?

 👍 In Florida

 ❤ Outside of Florida

USP <825> 
Radiopharmaceuticals 
– Preparation, 
Compounding, 
Dispensing, and 
Repackaging

 Official: December 1, 2020

 Joint Commission Revised Requirements 
Released: 

 Revised Requirements for Medication 
Compounding to Align with USP Revisions for 
Medication Compounding Certificate: June 20, 
2023

 Revised Requirements Related to Medication 
Compounding for Hospitals: August 21, 2023

 Revised Requirements Related to Medication 
Compounding for Critical Access Hospitals: August 
21, 2023

 Enforceable: November 1, 2023

 Joint Commission Revised Requirements 
Effective: January 1, 2024
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Change to read:

(825) RADIOPHARMACEUTICALS—PREPARATION, COMPOUNDING, 
DISPENSING,AND REPACKAGING

▲The official date for this chapter is December 1, 2020. USP General Chapter (825) is informational and not compendially 
applicable unless otherwise specified by regulators and enforcement bodies. For information on the scope, intended applicability,
and implementation context for USP General Chapter (825), see Role and Applicability of USP General Chapter (825) Related to
Radiopharmaceuticals.▲ (RB 1-Dec-2020)

1. INTRODUCTION
1. Nonsterile Radiopharmaceuticals
2. Sterile Radiopharmaceuticals

2. RADIATION SAFETY CONSIDERATIONS
1. Time
2. Distance
3. Shielding
4. Radiation Contamination Control

3. IMMEDIATE USE OF STERILE RADIOPHARMACEUTICALS
4. PERSONNEL QUALIFICATIONS, TRAINING, AND HYGIENE

1. Aseptic Qualifications
2. Reevaluation, Retraining, and Requalification
3. Ancillary Personnel
4. Hand Hygiene and Garbing for Immediate Use Preparations
5. Hand Hygiene and Garbing for Buffer Areas and Segregated Radiopharmaceutical Processing Areas

5. FACILITIES AND ENGINEERING CONTROLS
1. Facility Design and Environmental Controls
2. Creating Areas to Achieve Easily Cleanable Conditions
3. Water Sources
4. Placement and Movement of Materials
5. Classified Areas
6. Remote Aseptic Processing Involving a Hot-Cell
7. Environmental Controls

6. MICROBIOLOGICAL AIR AND SURFACE MONITORING
1. General Monitoring Requirements
2. Monitoring Air Quality for Viable Airborne Particles
3. Monitoring Surfaces for Viable Particles

7. CLEANING AND DISINFECTING
1. Cleaning, Disinfecting, and Sporicidal Agents
2. Cleaning Supplies
3. Cleaning and Disinfecting the PEC
4. Disinfecting Supplies for Classified Areas and SRPAs
5. Disinfecting Critical Sites
6. Cleaning and Disinfecting Items from Patient Care Areas

8. ASSIGNING BUD
9. DOCUMENTATION

1. Master Formulation Record
2. Records for Preparation with Minor Deviations/Compounding

10. PREPARATION
1. Preparation Following Manufacturer Instructions
2. Preparation with Minor Deviations
3. Preparation of Radiolabeled Blood Components
4. Preparation of Radiolabeled Red Blood Cells for Immediate Use

11. COMPOUNDING
1. Compounding Nonsterile Radiopharmaceuticals
2. Sterile Compounding
3. Sterile Compounding Using a Nonsterile Drug Substance or Components

12. DISPENSING
1. Dispensing and Radioassay
2. Labeling
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3. Direct Infusion Systems
4. Transporting Generators Between Facilities

13. REPACKAGING
14. QUALITY ASSURANCE AND QUALITY CONTROL

1. Notification About and Recall of Out-of-Specification Dispensed Radiopharmaceuticals
2. Complaint Handling
3. Adverse Event Reporting 

15. GLOSSARY
16. APPENDIX

1. INTRODUCTION

Radiopharmaceuticals, as defined in this chapter (see Glossary), are a subset of radioactive materials (RAMs) falling under the 
control of the US Nuclear Regulatory Commission (NRC) or NRC-contracted agreement state agency. Radiopharmaceuticals 
are also a subset of prescription drugs falling under the control of the US FDA for manufacturing and marketing. Other federal 
regulatory authorities (e.g., Department of Transportation) have control over certain activities related to radiopharmaceuticals. 
Compliance with these regulations, as applicable, must be ensured in addition to compliance with the standards described in 
this chapter. [NOTE—Users outside the US must comply with equivalent regulations, as applicable, pertaining to 
radiopharmaceuticals.]

This chapter is intended to provide uniform minimum standards for the preparation, compounding, dispensing, and 
repackaging of sterile and nonsterile radiopharmaceuticals for humans and animals that occur as part of state-licensed activities 
(e.g., the practice of pharmacy and the practice of medicine). These standards apply to all radiopharmaceutical processing 
activities, including those with radionuclides that emit a single photon, a positron, or a therapeutic particle. Furthermore, these 
standards apply to sterile intravascular radioactive devices (e.g., radioactive microspheres for intravascular brachytherapy).

This chapter does not apply to the following activities:
• Manufacturing of approved radiopharmaceuticals (e.g., NDA, ANDA, BLA) in FDA-registered manufacturing 

establishments
• Manufacturing of radiopharmaceuticals as investigational agents (e.g., IND, RDRC)
• Compounding of radiopharmaceuticals in a registered FDCA §503B outsourcing facility
• Preparation/compounding of positron emission tomography (PET) drugs that are not manufactured as approved drug 

products (e.g., NDA, ANDA, BLA) and conforms with Positron Emission Tomography Drugs for Compounding, Investigational, 
and Research Uses (823)

• Administration of radiopharmaceuticals to patients
In each of these scenarios except for patient administration, the further processing and manipulation of the drug product 

after release falls within the scope of this chapter.
This chapter does not apply to the preparation of non-radioactive drugs, including those used as pharmacologic adjuncts 

for certain nuclear medicine procedures. These drugs must be prepared following standards described in Pharmaceutical 
Compounding—Nonsterile Preparations (795) and Pharmaceutical Compounding—Sterile Preparations (797).

This chapter applies to all practice settings where radiopharmaceuticals are prepared, compounded, dispensed, or 
repackaged. Practice settings consist of state-licensed nuclear pharmacies, federal nuclear pharmacy facilities, and other 
healthcare facilities, including, but not limited to: nuclear medicine departments in hospitals and clinics, nuclear cardiology 
clinics (fixed site or mobile), and other specialty clinics.

This chapter applies to all individuals who prepare, compound, dispense, or repackage radiopharmaceuticals. Applicable 
individuals consist of authorized nuclear pharmacists (ANPs) and authorized user (AU) physicians, as well as individuals working 
under their supervision. This includes, but is not limited to, student pharmacists, nuclear pharmacy technicians, nuclear 
medicine technologists and students, and physician residents and trainees.

US federal and state radiation regulatory authorities require limiting radiation exposure to personnel who handle 
radiopharmaceuticals, which necessitates special provisions for radiation protection. The principles of radiation safety involve 
time, distance, shielding, and radioactive contamination control. Moreover, the use of radiation detection and measuring 
devices is a necessary component of radiopharmaceutical handling procedures. Strict adherence to all typical aseptic handling 
practices is not possible in many scenarios where radiopharmaceuticals are handled. Thus, it is necessary to balance aseptic 
handling practices (patient safety) with radiation protection practices (worker safety). This chapter describes appropriate 
strategies that provide assurance of maintaining patient safety, while also ensuring the safety of individuals performing these 
activities. Because radiopharmaceuticals represent a unique class of prescription drugs, the use of technologies, techniques, 
materials, and procedures other than those described in this chapter are not prohibited so long as they are documented to be 
equivalent or superior to those described herein.

1.1 Nonsterile Radiopharmaceuticals

Examples of nonsterile radiopharmaceuticals include oral capsules and oral solutions. For conventionally manufactured 
products or compounded preparations obtained from 503B-registered outsourcing facilities, dispensing can proceed as 
described in 12. Dispensing. For prepared or compounded preparations, such preparations must comply with applicable 
identity, quality, and purity standards, as described in manufacturer labeling, USP monographs, or other appropriate sources 
(e.g., documented, peer-reviewed materials). They can then be dispensed as described in this chapter.
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As per RAM license requirements, individuals must wear body and, as required, extremity dosimeters (e.g., a ring worn on a
finger) for long-term monitoring of personnel radiation exposure. The body dosimeter should be worn underneath the gown.
Any extremity dosimeter must be worn underneath gloves and must not interfere with proper fit of gloves.

3. IMMEDIATE USE OF STERILE RADIOPHARMACEUTICALS

The preparation and dispensing of sterile radiopharmaceuticals in a patient care setting may be handled as an immediate 
use practice. The information below describes the appropriate handling requirements for immediate use sterile 
radiopharmaceuticals in an ambient environment that lacks primary and secondary engineering controls (SEC) when intended 
for asingle patient. Strict aseptic technique and limited beyond-use date (BUD) must be adhered to given the lack of engineering 
controls.

• Appropriate for preparation (including minor deviations) and/or dispensing that is limited to use for a single patient.
• Preparation (including preparations with minor deviations) components must be sterile, conventionally manufactured 

drug products (e.g., NDA, ANDA).
• Dispensing of drug products produced under an approved IND or RDRC protocol is allowed.
• Manipulations for any unit doses (e.g., decreasing the dosage, needle changes) or dispensing for one patient (e.g., 

withdrawing a dose) is allowed.
• Must be administered within 1 hour of the first container puncture or exposure of any critical site involved (e.g., syringe 

tip, needle hub or needle) to ambient air, whichever is first.
• All components involved (e.g., Tc-99m sodium pertechnetate syringe or vial, final prepared radiopharmaceutical kit vial,

diluent vial) must be discarded within 1 hour of being punctured or after use for a single patient administration, whichever
is first.

• Dose pooling (combining doses from two or more syringes to meet one patient’s need) may be performed as immediate
use. Any residual activity that remains must be immediately discarded and not utilized for any other patient.

• Follow hand hygiene and garbing in 4.4 Hand Hygiene and Garbing for Immediate Use Preparations.
• Follow 10.4 Preparation of Radiolabeled Red Blood Cells for Immediate Use for red blood cell labeling.
• Follow 12.2 Labeling for labeling.
• Area for sterile preparation and/or dispensing must be functionally separate from nonsterile compounding area (e.g., 

radiolabeling food) during the time of use.
• Does not require a segregated radiopharmaceutical processing area (SRPA), classified area, or PEC.
• The number of steps or punctures is not limited.
• Does not require personnel to complete the aseptic qualifications as detailed in 4.1 Aseptic Qualifications (e.g., aseptic 

technique training with documented assessment, media fill challenge, gloved fingertip testing).
• While adding a non-radioactive, sterile and commercially manufactured pharmaceutical (e.g., lidocaine) to a unit dose is 

otherwise considered compounding, it is allowed for immediate use purposes as long as all of the above are adhered to.
• Dose splitting (splitting a unit dose for administration to more than one patient) may not be performed as immediate use; 

if performed, dose splitting must be done in an ISO class 5 PEC in either an SRPA or in an ISO class 8 or better buffer area.

4. PERSONNEL QUALIFICATIONS, TRAINING, AND HYGIENE

Personnel must be trained to work with radiopharmaceuticals per the policies and standard operating procedures (SOPs) 
authorized by an ANP or AU physician. These individuals (e.g., nuclear medicine technologists or nuclear pharmacy technicians) 
must follow these policies and SOPs of the ANP or AU physician and work under their supervision. As appropriate, this should 
include blood-borne pathogens training.

Individuals entering a compounding area must be properly garbed and must maintain proper personal hygiene to minimize
the risk of contamination to the environment and/or radiopharmaceuticals. Individuals who have a condition that may pose a
higher potential of contaminating the radiopharmaceutical and the environment with microorganisms (e.g., rashes, sunburn,
recent tattoos, oozing sores, conjunctivitis, or active respiratory infection) must report these conditions to their supervisor. The
designated person is responsible for evaluating whether these individuals should be excluded from working in sterile processing
areas before their conditions are resolved.

1. Aseptic Qualifications

Personnel must prove competency, as applicable to their job functions, prior to performing radiopharmaceutical aseptic tasks 
that are beyond immediate use. These qualifications may be conducted at a different site if all SOPs are identical for the 
applicable job function. These qualifications must be completed and documented initially, and then successfully repeated at 
intervals described below in Timing of Reevaluation and Requalification under the observation of a designated person and include 
the following:

• Aseptic technique training with a documented assessment (written or electronic)
• Garbing and hand hygiene, as defined by the policies and SOPs
• PEC cleaning and disinfecting
• Gloved fingertip and thumb sampling
• Media-fill testing
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Sterile compounding using a nonsterile drug substance or components: Personnel who perform sterile compounding 
using a nonsterile drug substance or components (see 11.3 Sterile Compounding Using a Nonsterile Drug Substance or 
Components) must be requalified in all core competencies every 6 months.

4.3 Ancillary Personnel

Personnel who are authorized to be within the sterile processing area and do not handle sterile preparations are not required to 
complete training on media-fill testing but are required to complete all other training and testing. Other personnel or visitors 
(e.g., auditors, regulators, student observers) must comply with garbing and gloving SOPs but do not need to prove 
competency.

4.4 Hand Hygiene and Garbing for Immediate Use Preparations

Radiopharmaceuticals may be prepared and dispensed as immediate use, and the precautions related to personal hygiene to 
be followed must include the following:

• Hand hygiene: Wash hands and arms to the wrists with soap and water or use a suitable alcohol-based hand rub with a 
time based on institution policies to reduce bioburden on the hands.

• Garbing: Immediately after hand hygiene, don a clean coat/gown that has not been exposed to a patient or patient care 
area, and either don sterile gloves or don nonsterile disposable gloves and then disinfect the gloves with sterile 70% IPA. 
[NOTE—A different lab coat must be worn to care for a patient than the coat/gown used for radiopharmaceutical 
preparation.]

4.5 Hand Hygiene and Garbing for Buffer Areas and Segregated 
Radiopharmaceutical Processing Area

In situations involving repackaging, dispensing, preparation, preparation with minor deviations, or compounding of sterile 
radiopharmaceuticals in an ISO Class 5 PEC, the following precautions related to personal hygiene are to be followed:

• Before entering the SRPA or buffer area, personnel must remove outer garments (e.g., bandanas, coats, hats, jackets, 
sweaters, vests); all cosmetics; all hand, wrist, and other exposed jewelry including piercings that could interfere with the 
effectiveness of the garbing (e.g., the fit of gloves, cuffs of sleeves, and eye protection). Nail products (e.g., artificial nails, polish, 
extenders) are prohibited. Natural nails must be kept neat and trimmed. Remove ear buds and headphones. Radiation 
dosimetry devices are allowed, as required by the RAM license.

• Do not bring electronic devices that are not necessary for compounding or other required tasks.
• Immediately before entering the SRPA or buffer area, remove visible debris from underneath fingernails under warm 

running water using a disposable nail cleaner. Personnel must wash hands and arms up the elbows with soap and 
water for at least 30 s and then dry hands using low-lint towels. Alternatively, hand washing may be performed after 
donning shoe covers, head/hair covers, and face mask, as described below.

• Personnel must don the following garb—shoe covers, head/hair/facial hair covers, face mask—in an order that eliminates the 
greatest risk of contamination, as defined in facility SOPs.

• If not already performed, remove visible debris from underneath fingernails under warm running water using a 
disposable nail cleaner. Personnel must then wash hands and arms up to the elbows with soap and water for at least 30 s and 
then dry hands using low-lint towels. Electronic hand dryers are not permitted.

• Personnel must then perform hand antisepsis cleansing using a suitable alcohol-based hand rub.
• Personnel must then don a low-lint gown with sleeves that fit snugly around the wrists and enclosed at the neck. Disposable gowns 

are preferred. If reusable gowns are used, a clean gown must be donned daily.
• Personnel must then aseptically don sterile, powder-free gloves. Gloves must completely and snugly cover the ends of the gown 

cuffs so that skin on the wrists and upper hands is completely enveloped.
• Because gloves may not remain sterile due to touching or handling potentially nonsterile materials, personnel must periodically 

apply sterile 70% IPA to gloves while balancing the risk of radioactivity contamination.
• Personnel must also routinely inspect the gloves that they are wearing for holes, punctures, radioactivity contamination, or 

tears. If a defect, radioactivity contamination, or malfunction is detected, personnel must immediately remove the gloves, 
repeat antiseptic hand cleansing using an alcohol-based hand rub, and don new sterile gloves.

• Direct personnel touch contamination is the most common source of microorganisms, so personnel must avoid touch 
contamination of container septa, needles, syringe and needle hubs, and other critical sites.

When personnel exit the buffer area or SRPA, shoe covers, head/hair covers, face masks, and gloves must be properly 
disposed of and new ones donned for each reentry into the buffer area or SRPA. Gowns may be re-used within the same shift if 
the gown is maintained in a classified area or in (or immediately outside of) the SRPA that minimizes contamination (e.g., 
away from sinks).

5. FACILITIES AND ENGINEERING CONTROLS

1. Facility Design and Environmental Controls

In addition to minimizing airborne contamination, sterile radiopharmaceutical facilities must be designed and controlled to 
provide a well-lighted and comfortable working environment (see Physical Environments That Promote Safe Medication Use
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1. Buffer area, if present, must be positive pressure compared to the ante-room
2. Ante-room, if present, must be positive pressure compared to unclassified portions of the restricted area
3. Restricted area, in the presence of volatile or airborne radiopharmaceuticals, must be negative pressure compared to the 

unrestricted area
4. SRPA must be negative pressure compared to unrestricted areas in the presence of volatile or airborne 

radiopharmaceuticals (e.g., I-131 sodium iodide and Xenon).
Various environmental controls for various preparation scenarios (see Table 7 for maximum BUDs for differing environments) 

are described in the following sections. Table 1 details the limits for particle counts for each specific ISO classification.

ESTABLISHING AND MAINTAINING PRESSURE DIFFERENTIALS

Any time a pressure differential is required, a pressure monitoring device is required. In a classified area, a pressure differential
monitoring system must be used to continuously monitor the pressure differential between the ante-room(s) and buffer area(s)
and between the ante-room and the general environment outside the classified area(s) or area(s). The results from the pressure
monitoring system must be reviewed and documented at least daily on days the area is used. All pressure monitoring devices
must be tested for accuracy and required performance at least every 6 months.

AMBIENT ATMOSPHERE FOR IMMEDIATE USE PREPARATIONS

The following requirements should be met in ambient atmosphere environments:
• Non-patient care space, functionally separate (not necessarily a different area) from the patient care area, such as a

radiopharmaceutical handling space, or hot lab, in a hospital, clinic, or mobile coach
• A designated area for medication preparation that is clean and free from clutter
• Low traffic (i.e., limited number of people going in and out or moving around the area during times that 

radiopharmaceutical processing is being carried out)

SRPA WITH VERTICAL FLOW ISO CLASS 5 PEC(S) FOR RADIOPHARMACEUTICAL PREPARATIONS

An SRPA with vertical ISO Class 5 PECs must meet the following requirements:
• Area surrounding the PEC may be ambient (unclassified) atmosphere
• Area must be clean, uncluttered, and dedicated to the processing of radiopharmaceuticals
• Appropriate for preparation, preparation with minor deviations, repackaging, and dispensing of radiopharmaceuticals
An area that meets ISO Class 8 total airborne particle-count specifications may be used to store and elute non-direct infusion

radionuclide generators (e.g., Tc-99m).

10

be garbed in nonsterile gloves and a low-particulate lab coat for interventions that are outside of the PEC. A failure of the airflow
smoke pattern test requires personnel to garb in accordance with 4.5 Hand Hygiene and Garbing for Buffer Areas and Segregated
Radiopharmaceutical Processing Area for all incursions into the hot-cell.

For situations where the hot-cell is an integrated HEPA filtration system with a clear demarcated area that is a PEC, dynamic 
airflow smoke pattern tests must show that the staging of supplies and materials into the demarcated PEC area does not allow 
the influx of less than ISO Class 5 quality air into the PEC. Personnel may be garbed in nonsterile gloves and a low-particulate 
lab coat for interventions that are outside of the PEC. A failure of the airflow smoke pattern test requires personnel to garb in 
accordance with 4.5 Hand Hygiene and Garbing for Buffer Areas and Segregated Radiopharmaceutical Processing Area for all 
incursions into the PEC.

Since other hot-cell/PEC configurations and technologies may exist, verification (either by airflow smoke pattern tests or 
other manufacturer specified methods) must ensure, upon each certification, that the staging of materials and supplies does 
not allow for the intrusion of less than ISO Class 5 air into the designated ISO Class 5 space. A failure of the airflow smoke 
pattern test requires personnel to garb in accordance with 4.5 Hand Hygiene and Garbing for Buffer Areas and Segregated 
Radiopharmaceutical Processing Area for all incursions into the hot-cell.

5.7 Environmental Controls

All RAM users must comply with the conditions specified in their approved RAM license application and regulations, and 
RAM license conditions may supersede the following requirements for environmental controls described in this section.
Pass-through enclosures for transferring radiopharmaceuticals from controlled handling areas (e.g., buffer area) should be 
designed to provide reasonable balance between maintenance of air quality and other worker safety concerns (e.g., radiation 
exposure, physical injury from lifting heavy shielded cases). At a minimum, there must be a mechanical system or SOP in place 
that ensures that both doors cannot be open at the same time. There may be both positive and negative air pressure within 
the facility; positive pressure to minimize the potential of microbial contamination in sterile drug preparation areas, and negative 
pressure to minimize potential radioactive contamination from volatile or airborne radiopharmaceuticals. Positive pressure 
environments must have a minimum differential positive pressure of 0.02-inch water column between each ISO-classified area 
(e.g., between the buffer area and ante-room). The pressure differential between the ante-room and the unclassified area must 
be no less than a positive 0.02-inch water column. Refer to the RAM license for negative pressure requirements. For preparation 
of sterile radiopharmaceuticals, consideration of both concerns could be addressed as follows:
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1. Survey all surfaces of the PEC for radioactive contamination and follow facility SOPs to decontaminate, if necessary.
2. Remove, if necessary, any particles, debris, or residue with an appropriate solution (e.g., Sterile Water for Injection or

Sterile Water for Irrigation) using sterile, low-lint wipers.
3. Apply a cleaning agent followed by a disinfecting agent or apply an EPA-registered (or equivalent) one-step 

disinfectant cleaner and ensure that the contact time specified per manufacturer instructions is achieved.
4. Apply sterile 70% IPA
5. Allow the surface to dry completely before beginning activities.
6. The PEC must be wiped with a sporicidal agent at least monthly.

4. Disinfecting Supplies for Classified Areas and SRPAs

No shipping carton(s) or other corrugated or uncoated cardboard are allowed in the classified area (e.g., clean side of 
ante-room) or within the perimeter of the SRPA. Before items are introduced into a classified area or SRPA, they must be 
wiped with a sporicidal agent, EPA-registered (or equivalent) one-step disinfectant cleaner, or sterile 70% IPA using low-lint 
wipers. After the sporicidal or sterile disinfectant is applied onto the surface, the agent must be allowed to dwell on the surface 
for the minimum contact time specified by the manufacturer (see 6.1 General Monitoring Requirements). The agent used for 
disinfecting the packaging must be compatible with the packaging and must not render the product label unreadable.

Any item to be transferred into the PEC from the classified area or SRPA must be disinfected with a sterile disinfectant 
(e.g., sterile 70% IPA).

In the case of radiopharmaceuticals being processed by remote means in a hot-cell, the opening of sterile packages (e.g., 
syringes, luer lock caps) may not be possible by remote means within the ISO Class 5 area. In this case, the syringes may be 
opened and appropriately labeled outside of the ISO Class 5 environment and placed in disinfected shielding, immediately 
prior to the forthcoming dispensing cycle.

5. Disinfecting Critical Sites

Critical sites (e.g., vial stoppers) must be wiped with sterile 70% IPA. The critical site must be wiped ensuring that both 
chemical and mechanical actions are used to remove contaminants. The sterile 70% IPA must be allowed to dry before piercing 
critical sites.

7.6 Cleaning and Disinfecting Items from Patient Care Area

Radiation shielding and equipment used in the classified area/SRPA or PEC that is exposed to patient care areas during the 
process of administration must be cleaned and disinfected before returning to any classified area (e.g., buffer or ante-room) or SRPA in 
accordance with the Centers for Disease Control and Prevention guidelines1 as noncritical equipment requiring low-risk disinfection. Syringes 
that have been used in a patient care area must not be brought back into the classified area (e.g., buffer or ante-room) or 
SRPA for re-assaying or disposal unless the syringe is sealed inside an impervious container (e.g., sealed plastic bag) that is disinfected prior to entry into the classified area or SRPA. 
Equipment that has been exposed to needles and syringes contaminated with blood-borne pathogens and RAMs are 
considered mixed waste (e.g., syringe shields and syringe carrying containers). This equipment must be cleaned and disinfected 
through actions regulated by the facilities’ SOPs. Equipment that contained or was in contact with mixed waste must be 
cleaned and disinfected with an appropriate agent(s) for blood.

8. ASSIGNING BUD

BUDs are based on the risk of microbial contamination with the assumption that the radiopharmaceutical(s) should remain chemically and 
physically stable, and its container–closure system should maintain its integrity for the duration of the BUD (Table 7). The time 
starts at the moment of the first sterile vial puncture or exposure of a critical site (e.g., syringe tip, needle hub, or needle) to ambient 
air, whichever is first. The BUDs stated in Table 7 are maximum values in the absence of sterility

1 Centers for Disease Control and Prevention. Guideline for Disinfection and Sterilization in Healthcare Facilities, 2008.
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7.2 Cleaning Supplies

All cleaning supplies (e.g., wipers and mop heads), with the exception of tool handles and holders, must be low-lint and 
should be disposable. If disposable cleaning supplies are used, they must be discarded after each cleaning activity. Reusable 
cleaning tools must be made of cleanable materials (e.g., no wooden handles) and must be cleaned and disinfected before and 
after each use. Reusable cleaning tools must be dedicated for use in the classified areas or SRPAs and must not be removed 
from these areas except for disposal. They must be discarded after an appropriate amount of time, to be determined based on 
the condition of the tools. Cleaning supplies and solutions used in the classified areas and SRPAs should be monitored for 
radioactive contamination after use and prior to disposal, as per facility SOPs. Dispose of cleaning supplies used in the classified 
areas and SRPAs in a manner that minimizes the potential for dispersing particulates into the air (e.g., with minimal agitation, 
away from work surfaces).

7.3 Cleaning and Disinfecting the PEC

Clean and disinfect the PEC at the minimum frequencies specified in Table 5. If the PEC contains a removable work tray, all 
sides of the work tray and the area underneath the work tray must be cleaned and disinfected at least monthly.
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testing, and the assigned BUD may be shorter for a variety of reasons discussed below. The individual responsible for the 
manipulation assigns the BUD based on established testing data, either performed in-house or obtained from peer-reviewed 
literature.

Table 7. Preparation Conditions for Sterile Radiopharmaceuticals

Preparation Conditions

BUD

(hours)
SECPECManipulation

1——Immediate use

10
——

Direct infusion system, one

puncture only (e.g., PET

patient infusion sys- tem, Rb-

82 generator)

12SRPAISO Class 5

Dispensing, repackaging,

preparation, and preparation

with minor deviations

12SRPA with ISO Class 8 total

airborne particle count

—
Radionuclide generator

storage/ elution (e.g.,

non-direct infusion

system; Tc-99m or Ga-68)

24ISO Class 8 or better buffer area

with ISO Class 8 or better

ante-room

—
Radionuclide generator storage/

elution (e.g., non-direct

infusion sys- tem; Tc-99m or

Ga-68)

24ISO Class 8 or better buffer area

with ISO Class 8 or better

ante-room

ISO Class 5

Dispensing, repackaging,

preparation, and preparation

with minor devia- tions

96
ISO Class 7 or better buffer area

with ISO Class 8 or better

ante-room

ISO Class 5

Dispensing, repackaging,

preparation, preparation with

minor deviations, and

compounding using sterile

components

24
ISO Class 7 or better buffer area

with ISO Class 8 or better

ante-room

ISO Class 5

Dispensing, repackaging,

preparation, preparation with

minor deviations, and

compounding using a nonsterile

component and performing

steriliza- tion procedure (e.g.,

filtration with bubble point

testing) but without

performing Sterility Tests (71)

testing

1
——

Radiolabeled blood components

for immediate use [e.g., Tc

99m red blood cells (RBC)]

6 h after the blood sample is obtained
ISO Class 7 or better buffer area

with ISO Class 8 or better

ante-room

ISO Class 5 BSC
Radiolabeled blood components

(e.g., radiolabeled leukocytes)

DocId: GUID-4F561781-FBF6-4AF6-AF64-89A06583B7A1_4_en-
US

Status: Currently Official on 04-Oct-2023Printed on: Wed Oct 04 2023, 02:30:39 PM(EST)

Document Type: GENERAL 
CHAPTER

@2023 USPC

Official Date: Official as of 01-Dec-2020Printed by: Jessica ComstockDo Not Distribute DOI Ref: rog9b DOI: https://doi.org/10.31003/USPNF_M11915_04_01

9. DOCUMENTATION

Applicable records (hard-copy or electronic), including policies and SOPs, must be maintained for all activities involved in 
repackaging, preparing, preparing with minor deviations, compounding, and dispensing radiopharmaceuticals. Such records 
include, but are not limited to:

• Personnel training and testing, including visual assessment of aseptic technique competency, validation, garbing, hand 
hygiene, equipment/environment cleaning and disinfecting, gloved fingertip and thumb sampling, and media fill 
evaluation initially and follow up testing at specified intervals.

• Testing and monitoring of environmental controls, including ISO classification, ACPH, pressure differentials, temperature, 
humidity and viable air/surface and total airborne particle test results

• Equipment maintenance and cleaning/disinfecting
• End product radiochemical purity and other testing, as applicable, results of preparations, preparations with minor 

deviations, and compounded preparations
• Master Formulation Record (MFR) for preparation with minor deviation(s) and compounding
• Validation of stability testing to support the assigned BUD from SOPs by the compounder or derived from accepted 

literature
• Investigations and corrective actions and tracking of events to closure.

9.1 Master Formulation Record

A MFR is required only for a preparation with minor deviations or compounding, as described in 11. Compounding. A MFR 
is not required for a preparation following the manufacturer’s instructions.

Data that must be included in the MFR are as follows:
• Name of the radiopharmaceutical
• Name, identity, strength, purity, quality, and quantity of ingredients with validated documentation (e.g., CoA)
• Detailed procedure (e.g., heating, components, incubation time)
• Range of radioactivity
• Range of volume
• Equipment to be used
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• Age of generator eluate: As a generator eluate decays, the desired daughter radionuclide decays to form other nuclides 
and potential radiolytic products, which may interfere with radiolabeling of kits. For example, Tc-99m undergoes decay 
to Tc-99. More importantly, increasing amounts of peroxides formed as radiation interacts with water molecules. Increased 
amounts of Tc-99 and peroxides can interfere with the radiolabeling of many kits. Extension of the BUD for Tc-99m 
pertechnetate intended for radiolabeling of kits must take into account the build-up of Tc-99 and peroxides over time.

• Number of particles: For radiolabeled particulates, the number of particles per unit radioactivity increases over time as the
radionuclide decays. For example, the BUD for Tc-99m albumin aggregated [macroaggregated albumin (MAA)] must take
into account the increasing ratio over time of the number of particles per unit radioactivity. For example, if an MAA kit is
prepared such that the radioactive patient dose is 200,000 particles at the time of calibration, the same patient dose will
contain 700,000 particles at 10.85 hours after calibration. Calculation of the number of MAA particles in the patient dose
is necessary to ensure compliance with the prescribed particle range throughout the assigned BUD.

• Specific activity: For some receptor-based radiopharmaceuticals, the mass quantity may influence uptake (i.e., too much 
mass may result in saturation of receptor sites and reduce target uptake of the radiopharmaceutical). As radioactivity decays 
over time, specific activity decreases resulting in more mass per unit radioactivity. In such situations, the assigned BUD 
must ensure that the patient dose contains no more than the specified maximum mass.

• Container type: Because radiochemical stability or other quality attributes of a radiopharmaceutical may be affected by its 
container characteristics, the BUD for a radiopharmaceutical dose dispensed in a plastic syringe may be different than the 
BUD of that same radiopharmaceutical maintained in a glass vial. The assigned BUD must be determined in the proper 
storage container.

• Cell viability: The viability of radiolabeled blood cells (e.g., leukocytes) decreases over time, and may also be affected by 
other factors such as the suspending medium, temperature, and agitation. The assigned BUD should be as short as 
circumstances reasonably allow so as to maximize cell viability.

• In the case of manufactured radiopharmaceuticals that are distributed to nuclear pharmacies or other healthcare facilities
for terminal distribution/dispensing, the assigned BUD of the dispensed dose cannot exceed the expiration date/time of
the manufactured radiopharmaceutical(s).

• In the case of radiopharmaceuticals prepared from kits, the BUD of a dispensed dose cannot exceed the assigned BUD of
the finished kit preparation.

• A radiopharmaceutical may not exceed the shortest BUD of any of its components.
The facility must have policies and SOPs appropriate to the assignment of BUD and maintain documentation of applicable 

study results and calculations. Studies of radiolabeling efficiency and radiochemical stability should employ quality control (QC) 
testing methods described in the manufacturer’s package insert, USP monographs and general chapters, or other equivalent 
testing methods and be sufficiently rigorous to allow statistical confidence in the results.

The facility must have SOPs to collect and evaluate complaints associated with the use of radiopharmaceuticals having 
assigned BUDs. Policies and SOPs should also be in place to reevaluate the assigned BUD based on complaints, which may 
include repeating studies and/or performing additional studies on radiolabeling efficiency and/or radiochemical stability.
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10. PREPARATION

The individual responsible for preparing the radiopharmaceutical(s) must ensure that the final preparation complies with 
quality and purity specifications throughout the assigned BUD. This includes, as appropriate for the preparation, radionuclidic 
purity, radiochemical purity, chemical purity, and physical and chemical properties.

10.1 Preparation Following Manufacturer Instructions

NONSTERILE PREPARATIONS

For nonsterile preparations, follow manufacturer preparation instructions (e.g., I-131 NaI capsules or solution), taking into 
account appropriate radiation safety considerations and environmental controls, if applicable (e.g., negative air pressure area, 
chemical fume hood, activated charcoal filters when handling a potentially volatile radionuclide). The area should be suitably 
cleaned and uncluttered to ensure the overall integrity and quality of the prepared radiopharmaceutical(s). There should be a
documented process for activities (e.g., cleaning) between the preparation cycles of different nonsterile products, to decrease 
the likelihood of contamination from other prepared products.

STERILE PREPARATIONS

For sterile preparations (including intravascular devices), follow manufacturer preparation instructions, taking into account
appropriate radiation safety considerations, appropriate environmental controls, and aseptic handling practices to maintain 
sterility. The minimum environmental standard for the preparation of sterile radiopharmaceuticals beyond immediate-use is 
within an ISO Classified area or device (see Table 7). Refer to 5. Facilities and Environmental Controls and Table 7 on the location 
of the PEC and the assignment of the BUD.

10.2 Preparation with Minor Deviations

In some cases, radiopharmaceuticals are prepared with minor deviations from manufacturer instructions that are necessary 
to accommodate circumstances not contemplated in the FDA-approved labeling. Note that General Notices, 5.20.20.1 In 
Compounded Preparations includes the statement: “Deviation from the specified processes or methods of compounding, 
although not from the ingredients or proportions thereof, may occur provided that the finished preparation conforms to the 
relevant standards and to preparations produced by following the specified process.” However, except for a few receptor-based 
radiopharmaceuticals where specific activity is an important parameter, there is a very broad range of acceptable values for 
specific activity and for proportions of ingredients. Deviations from manufacturer preparation instructions for 
radiopharmaceuticals must maintain the same ingredients but may differ in their proportions.

This requires appropriate in-house QC testing, designed to validate the radiochemical purity of the product for the entirety 
of the BUD or is supported by appropriate peer-reviewed publications for the minor deviation utilized.

Examples of minor deviations include, but are not limited to, the following:

19

• PEC and SEC to be used, if applicable
• Quality control tests to be performed for final release of the radiopharmaceutical (e.g., radiochemical purity, pH)
• Procedures for depyrogenation and sterility procedures and validations, as applicable, including limits
• Trained personnel
• Garbing procedure, if different than standard procedure
• Container(s)
• Reference source of the BUD assignment and storage conditions

9.2 Records for Preparation with Minor Deviations/Compounding

A record for preparation with minor deviation or compounding must include the following:
• Name of the radiopharmaceutical
• Physical form (e.g., capsule or solution)
• Name and quantity of ingredients including calibration time for radioactive ingredients (e.g., 100 mCi Tc 99m sodium 

pertechnetate @1300)
• Total volume
• Reference to the MFR
• Any deviation from the MFR, if applicable
• Name of vendor or manufacturer, lot numbers, and expiration dates of all ingredients and components
• Name of the person who prepared and name of the supervising personnel (e.g., ANP or AU physician)
• Date and time of preparation
• Assigned internal identification number (e.g., lot number)
• Unique reference [e.g., prescription, order number(s)]
• Assigned BUD and storage requirements
• Documentation of QC results
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• Altering the quantity of radioactivity or volume added to the vial
• Changes in step-by-step operations (e.g., dilute Tc-99m sodium pertechnetate after rather than before addition to the 

vial)
• Using alternative devices or equipment (e.g., a heating block rather than a hot water bath, using a different sized needle, 

different shielding materials)
• Using QC test methods other than those described in the product labeling (e.g., radiochemical purity)
• Filtering Tc-99m sulfur colloid

10.3 Preparation of Radiolabeled Blood Components

Handling blood and radiolabeling of blood components requires special attention to biological risks and must be handled 
with standard precautions using aseptic technique to prevent the introduction of new microorganisms into the preparation 
that will be administered. Due to the potential presence of microorganisms in the original blood sample, the preparation must 
be administered as soon as possible but no later than 6 hours after the blood sample is obtained from the patient or blood bank.

The presence of microorganisms in a blood sample may present a risk to the individual performing the preparation as well 
as cross-contamination to other blood samples or other non-blood related radiopharmaceuticals. Equipment and supplies 
should never be shared with other activities unless they are first thoroughly cleaned and disinfected. Special precautions when 
radiolabeling of blood components for non-immediate use include:

• There must be complete physical separation (either fixed or non-fixed wall) of areas where blood products are handled 
from areas where non-blood products are handled. An ISO Class 5 BSClocated in an ISO Class 7 buffer area is required 
for blood-labeling processes. If more than one ISO Class 5 PEC is located within the ISO Class 7 buffer area, policies and 
SOPs must be in place to include certification that the SEC meets conditions of air quality at maximum occupancy under 
dynamic operating conditions.

• One radiolabeling procedure per PEC at a time. Blood products from more than one patient must never be manipulated
at the same workstation at the same time. Each area should have dedicated supplies, equipment (including dose calibrator),
and waste disposal to eliminate sharing of these items or overlap in pathways.

• Thorough cleaning and disinfection of the ISO Class 5 BSC and all reusable equipment within, prior to starting another 
blood component radiolabeling procedure.

• If a dedicated dose calibrator is not available, then a means of preventing the blood container(s) from contaminating the 
dose calibrator must be used or the dose calibrator dipper and liner must be cleaned and disinfected following the 
radioassay.

• Centrifuge should be located within the ISO Class 7 buffer area that is dedicated for blood component radiolabeling 
processes.

• Dedicated (per each radiolabeling procedure) consumable products (e.g., 0.9% sodium chloride injection, diluent, tubes, 
syringes, and other supplies) necessary for each individual patient radiolabeling procedure.

• All tubes and syringes in contact with the patient’s blood components must be clearly labeled with the patient’s name 
and at least one additional identifier (e.g., date of birth, medical record number, barcode).

• Dedicated syringe shields and vial shields.
• Remove and replace any garb that enters the ISO Class 5 BSC before handling anything else not related to performing 

this procedure.
• Removal of all disposable items from the ISO Class 5 BSC utilized in each radiolabeling procedure.
• Cleaning and disinfection of all reusable equipment and components (e.g., BSC, centrifuge, dose calibrator, syringe shields,

vial shields, syringe transport shields and delivery cases) after each radiolabeling procedure prior to any further use. Policies
and SOPs must address cleaning and disinfection processes including the use of an EPA-registered (or equivalent) one-step
disinfectant cleaner with activity against blood-borne pathogens followed by sterile 70% IPA. Sterile 70% IPA alone is not
sufficient.

• After the completion of blood radiolabeling procedures, follow all requirements in 4.5 Hand Hygiene and Garbing for Buffer
Areas and segregated Radiopharmaceutical Processing Area.

10.4 Preparation of Radiolabeled Red Blood Cells for Immediate Use

In vitro red blood cell labeling must be prepared while following the conditions below:
• A dedicated space for blood handling must be designated through the entirety of the blood radiolabeling process. This 

area must be free from clutter and not used for any other radiopharmaceutical preparation or handling until the completion 
of cleaning and disinfection.

• Perform only one radiolabeling procedure at a time or have documented processes that maintain the integrity of samples 
and environment.

• Dedicated equipment must be used for blood radiolabeling procedure (e.g., L-block, syringe shield, vial shield, forceps, 
needle recapper).

• If a dedicated dose calibrator is not available, then a means of preventing the blood container(s) from contaminating the 
dose calibrator or a cleaning and disinfecting procedure with an appropriate product must be used to decontaminate the 
dipper and liner of the dose calibrator following the radioassay

• A cleaning and disinfecting procedure with an appropriate agent(s) must be used to decontaminate the area and
equipment prior to and after the radiolabeling is complete and all disposable components have been discarded

• Follow all requirements in 4.4 Hand Hygiene and Garbing for Immediate UsePreparations.
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• The start time of the preparation must begin with the initial container puncture or the exposure of a critical site (e.g., 
syringe tip, needle hub or needle) to ambient air, whichever is first.

• BUD of 1 hour (see Table 7).

11. COMPOUNDING

Each compounding activity must be based on a pre-established written procedure and must include maintenance of 
compounding records. The compounding record must provide traceability (see 9. Documentation).

All sterile compounding, using aseptic technique, must be performed in an ISO 5 PEC. Refer to 5.7 Environmental Controls
and Table 7 for further clarification on the location of the PEC and the applicability of the radiopharmaceutical BUD.

Compounding must not be performed for any radiopharmaceutical(s) that has been withdrawn from the market because of
safety or lack of effectiveness, unless part of an institutional review board approved investigational study. Radiopharmaceuticals
that are essentially copies of marketed FDA-approved radiopharmaceuticals must not be compounded unless there is a change
that produces a clinical difference for an identified individual patient, as determined by a prescriber.

11.1 Compounding Nonsterile Radiopharmaceuticals

Compounding nonsterile radiopharmaceuticals is the combining, mixing, diluting, pooling, reconstituting or otherwise 
altering a drug or bulk drug substance other than as provided by the manufacturer’s package insert to create a nonsterile 
radiopharmaceutical. Examples of compounding nonsterile radiopharmaceuticals include: changing the dosage form of a
capsule to a solution, changing an intravenous dosage form to an oral dosage form, and radiolabeling a food for oral 
administration (e.g., Tc-99m sulfur colloid in eggs). Areas designated for nonsterile compounding must be cleaned and 
uncluttered and separated from areas designated for sterile radiopharmaceuticals. Compounding should take into account RAM 
licensing requirements for appropriate radiation safety considerations and utilize appropriate environmental controls, if 
applicable (e.g., chemical fume hood, activated charcoal filters when handling potentially volatile radionuclides). The placement 
of equipment and materials must take into account a design that prevents cross-contamination.

When feasible, disposable material should be used to reduce the chance of cross-contamination. Each compound must have a
unique MFR (see 9.1 Master Formulation Record). The preparation information is documented on a compounding record (see 
9.2 Records forPreparation with Minor Deviations/Compounding). The MFR details the selectionof all components. The ingredients 
must be obtained from sources in this preferential order: FDA-approved product; FDA-registered facility; and lastly, if the 
ingredients for the compound are not available from either of these two sources, the MFR must detail the selection of a material 
that is suitable for the intended use. The MFR must establish the identity, strength, purity, and quality of the ingredients by 
validated means (e.g., CoA). Requirements for nonsterile oral meal components are limited to common food grade description 
and are not required to establish identity by validated means.

A BUD for the compounded radiopharmaceutical must be validated, taking into account the stability of the ingredients, any 
intermediate containers, the final container, and the storage conditions. A BUD cannot be extended past the labeled expiration 
date of any component in the compound. If the compounded radiopharmaceutical(s) includes components from other 
preparations or preparations with minor deviations, the BUD of the final compounded radiopharmaceutical must not exceed 
the shortest remaining BUD of any of those components.

11.2 Sterile Compounding

Some compounding activities involve only the addition of a conventionally manufactured drug product (e.g., Ascorbic Acid 
Injection, Lidocaine Hydrochloride Injection, Sodium Bicarbonate Injection) approved by the appropriate regulatory agency to a
radiopharmaceutical.

Personnel responsible for compounding must consider all possible interactions between the components, such as altered 
chemical stability, radiochemical stability, solubility, or other parameters (e.g., osmolality) related to changes in pH, excipients, 
or other factors, in determining an appropriate BUD. In some cases, this may require systematic QC testing over time to validate 
the appropriateness of a particular BUD.

Another activity that is considered a compounding activity is the splitting of conventionally marketed kits. Kit-splitting (also 
referred to as “fractionation”) may be used to meet patient need. For example, the contents of a kit vial can be reconstituted 
with 0.9% sodium chloride injection and aliquoted into other containers for storage and subsequent radiolabeling. The 
individual responsible must consider all possible interactions of kit components with these other containers (e.g., container 
walls, closures), as well as possible alterations in stability (e.g., physical stability, chemical stability) that may affect radiolabeling 
yields or performance parameters, when determining an appropriate BUD. Systematic QC testing is required to validate the 
appropriateness of a particular BUD.

11.3 Sterile Compounding Using a Nonsterile Drug Substance or Components

Some sterile compounding activities involve the use of materials other than commercially marketed products, such as drug 
substances and/or radionuclides. If one or more materials or components are not certified to be sterile and pyrogen-free, a
sterilization procedure (e.g., filtration with bubble point testing) and testing described in (85) must be performed. The 
designated person for compounding is responsible for ensuring that the final preparation complies with pre-established 
standards or acceptance criteria for identity, quality, and purity, and must consider all possible interactions between the 
components, such as altered chemical stability, radiochemical stability, solubility, or other parameters (e.g., osmolality) related 
to changes in pH, excipients, or other factors, in determining an appropriate BUD. This may require testing to validate the 
appropriateness of a particular BUD.
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If compounding involves a bulk drug substance, the radiopharmaceutical must comply with standards of an applicable USP 
or NF monograph, if one exists, or be a component of an approved drug product. For this chapter, a bulk drug substance 
includes a radionuclide, a ligand, or other substance, such as a precursor that becomes an active ingredient in the final 
radiopharmaceutical. Each bulk drug substance should be manufactured by drug establishments registered with FDA and be 
accompanied by a valid CoA or equivalent testing procedures.

If compounding involves excipients or other inactive ingredients, the excipients or other inactive ingredients must comply
with standards of an applicable USP or NF monograph, if one exists. It is also acceptable that any excipients or other inactive
ingredients be approved products, manufactured by a drug establishment registered with the FDA.

12. DISPENSING

12.1 Dispensing and Radioassay

Dispensing refers to the manipulations necessary to transfer the prescribed or ordered amount of radiopharmaceutical into 
the final container (e.g., syringe or vial). Dispensing can take place from single-dose or multiple-dose containers of prepared, 
prepared with minor deviations, compounded, or manufactured radiopharmaceuticals, and may involve needle changes, 
affixing a sterile cap, or dilution (e.g., adding 0.9% sodium chloride injection) in the final container. For nonsterile 
radiopharmaceuticals, an example is obtaining 1 capsule from a container holding 1 or more capsules. For sterile 
radiopharmaceuticals, an example is withdrawing a volume of solution from a single-use or multiple-dose container into a 
syringe. Labeling of the final patient-ready dose or ordered amount of a radiopharmaceutical is also a component of the 
dispensing process.

Except for an unopened manufacturer container, the final dose or ordered amount must be radioassayed (i.e., in a dose 
calibrator). The measured activity should be mathematically corrected for radioactive decay to the time of scheduled 
administration (calibration time) (refer to 14. Quality Assurance and Quality Control). The activity at calibration time must always 
be within federal, state, and local variance limits.

12.2 Labeling

The labeling of radiopharmaceuticals can fall under the jurisdiction of numerous regulatory agencies. Individual boards of 
pharmacy and other regulatory bodies may have very specific statutes and/or regulations concerning this process. The 
requirements specified in this chapter must be considered the minimum requirements for the labeling of the inner container 
(e.g., syringe, vial) and the outer shielding (e.g., syringe or vial shielding). Therefore, all personnel distributing and/or dispensing 
radiopharmaceuticals should verify that any labeling is in compliance with regulatory agencies.

The inner container must be labeled with the following:
• Standard radiation symbol
• The words “Caution—Radioactive Material”
• For all therapeutic and blood-products, the patient name/identifier
• Radionuclide and chemical form (generic name)
• Radioactivity at the date and time of calibration
The outer shielding must be labeled with the following:
• Standard radiation symbol
• The words “Caution—Radioactive Material”
• For all therapeutic and blood-products, the patient name/identifier
• Radionuclide and chemical form (generic name)
• Radioactivity at the date and time of calibration
• Volume or number of units dispensed (e.g., 2 capsules), as applicable
• Product expiration or BUD (see Table 7), as applicable, and any special storage and handling instructions for 

non-immediate use (e.g., refrigeration, resuspension)
• Route of administration

12.3 Direct Infusion Systems

The information in this section is limited to the sterility and aseptic technique for direct infusion systems. The described 
infusion systems are FDA-cleared medical devices or FDA-approved direct infusion generators without an ISO-5 environment. 
The manner in which all necessary solutions (e.g., radiopharmaceutical and eluant/diluent) are used in conjunction with the 
system was a consideration in the overall approval process for the system. Therefore, all operators of the direct infusion systems 
must follow the “Instructions for Use” in the device labeling.

• Direct infusion generators (e.g., rubidium chloride Rb 82 injection) may employ a container of eluant (e.g., bag of 0.9% 
sodium chloride injection) to allow administration of the eluate directly to patient(s).

• Direct infusion devices (e.g., portable PET patient-infusion system) provide a method for dispensing and administration 
from a multiple-dose container of the radiopharmaceutical (e.g., fludeoxyglucose F 18 injection) and the diluent (e.g., 
0.9% sodium chloride injection) directly to patients to reduce the radiation exposure to personnel.

In each of these situations, the radiopharmaceutical container must be attached to or be needle-punctured by the respective 
direct infusion system. Given that such direct infusion systems are intended for multiple patients over the course of several
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13. REPACKAGING

Repackaging refers to the act of removing conventionally manufactured radiopharmaceutical(s) from the container in which 
it was distributed by the original manufacturer and placing it into a different container without further manipulation of the 
product. Repackaging also includes the act of placing the contents of multiple containers of the same finished drug product 
into one container, as long as the container does not include other ingredients. Repackaging may be performed for nonsterile 
radiopharmaceuticals (e.g., I-131 sodium iodide oral capsules) and for sterile radiopharmaceuticals (e.g., thallous chloride Tl 
201 injection).

Except for unopened manufacturer dosage units (e.g., capsules, Xe-133 vials), the repackaged radiopharmaceutical must be 
radioassayed (i.e., in a dose calibrator). The inner container should be labeled with the following:

• Standard radiation symbol
• The words “Caution—Radioactive Material”
• The radionuclide and chemical form (generic name)
• Radioactivity with units at time of calibration and the calibration time 
The outer shielding should be labeled with the following:
• Standard radiation symbol
• The words “Caution—Radioactive Material”
• The radionuclide and chemical form (generic name)
• Radioactivity with units at time of calibration and the calibration time
• Volume, or number of units (e.g., capsules), as applicable
• Product expiration or BUD (see Table 7), as applicable
• Special storage and handling instructions

14. QUALITY ASSURANCE AND QUALITY CONTROL

Quality assurance (QA) is a system of procedures, activities, and oversight that ensures that radiopharmaceutical processing
consistently meets quality standards (see Quality Assurance in Pharmaceutical Compounding (1163)). Quality control (QC) is the
sampling, testing, and documentation of results that, taken together, ensure that specifications have been met before release
of the radiopharmaceutical(s).

A facility’s QA and QC programs must be formally established and documented in SOPs that ensure that all aspects of the 
handling of radiopharmaceuticals are conducted in accordance with this chapter and applicable federal, state, and local laws 
and regulations. A designated person must ensure that the facility has formal, written QA and QC programs that establish a
system of:

1. Adherence to procedures,
2. Prevention and detection of errors and other quality problems,
3. Evaluation of complaints and adverse events, and
4. Appropriate investigations and corrective actions.
The SOPs must describe the roles, duties, and training of the personnel responsible for each aspect of the QA program. The 

overall QA and QC program must be reviewed at least once every 12 months by the designated person. The results of the 
review must be documented and appropriate corrective action taken, if needed.

23

hours, there could be a sterility concern if not operated properly. Therefore, the following parameters must be considered by 
the operator of the system:

• Setup attachment or needle-puncture should be performed in a defined environment
• Aseptic handling in ambient air with a maximum BUD of 10 hours is allowed for these direct infusion systems (see Table 7)
• The 0.9% sodium chloride bag attached to the device may only be punctured once and may be used for no more than 10 

hours. The bag must be labeled with the date and time of puncture and the BUD
• Any nonsterile parts of the device that may encounter the septum of the radiopharmaceutical vial must be disinfected 

with sterile 70% IPA prior to puncturing the vial with the needle
• The septum of any vial and the ports of any diluent bag must be wiped with sterile 70% IPA prior to puncturing
• When puncturing the vial in ambient air, it must only be punctured once
• If there are problems with the infusion device, no sterile container(s) associated with the system can be repunctured or 

transferred to a PEC for further manipulations and the container, with contents, must be discarded

12.4 Transporting Generators Between Facilities

The following standards must be followed if transporting generators between facilities:
• The generator needle and/or ports must be capped in ISO Class 8 air or better with sterile protectors
• The generator must be packaged and transported in a manner to maintain the integrity and sterility of the generator 

system
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USP <825> Questions

 Ultratag traditionally has a minimum of 4 punctures into the reaction vial. 
Can this be performed under immediate use?

 👍 Yes

 ❤ No

USP <825> Questions

 Ultratag traditionally has a minimum of 4 punctures into the reaction vial. 
Can this be performed under immediate use?

 👍 Yes

 ❤ No
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USP <825> Questions

 When an MAA kit is prepared in the nuclear medicine department per package 
insert, does quality control testing need to be done?

 👍 Yes

 ❤ No

USP <825> Questions

 When an MAA kit is prepared in the nuclear medicine department per package 
insert, does quality control testing need to be done?

 👍 Yes

 ❤ No

USP <795> 
Pharmaceutical 
Compounding –
Nonsterile 
Preparations

 Joint Commission Revised Requirements 
Released: 

 Revised Requirements for Medication 
Compounding to Align with USP Revisions for 
Medication Compounding Certificate: June 20, 
2023

 Revised Requirements Related to Medication 
Compounding for Hospitals: August 21, 2023

 Revised Requirements Related to Medication 
Compounding for Critical Access Hospitals: August 
21, 2023

 Official: November 1, 2023

 Enforceable: November 1, 2023

 Joint Commission Revised Requirements 
Effective: January 1, 2024
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USP <795> Questions

 In a traditionally nuclear pharmacy setting, does USP 795 apply to any of the 
activities performed?

 👍 Yes

 ❤ No

(795) PHARMACEUTICAL COMPOUNDING—NONSTERILE 
PREPARATIONS

Change to read:
▲1. INTRODUCTION AND SCOPE
This chapter describes the minimum standards to be followed for the preparation of compounded nonsterile preparations (CNSPs) 

for humans and animals. For purposes of this chapter, nonsterile compounding is defined as combining, admixing, diluting, 
pooling, reconstituting other than as provided in the manufacturer’s labeling, or otherwise altering a drug product or bulk 
drug substance to create a nonsterile preparation.

The requirements in this chapter must be followed to minimize harm, including death, to human and animal patients that could result 
from 1) excessive microbial contamination, 2) variability from the intended strength of correct ingredients (e.g., ±10% of the 
labeled strength), 3) physical and chemical incompatibilities, 4) chemical and physical contaminants, and/or 5) use of 
ingredients of inappropriate quality.

Handling of nonsterile hazardous drugs (HDs) must additionally comply with Hazardous Drugs—Handling in Healthcare Settings
(800).
1. Scope

1. CNSPs subject to the requirements in this chapter: CNSPs that must comply with this chapter include but are not limited to the following 
dosage forms:

• Solid oral preparations
• Liquid oral preparations
• Rectal preparations
• Vaginal preparations
• Topical preparations (i.e., creams, gels, and ointments)
• Nasal and sinus preparations intended for local application (i.e., nasal sprays and nasal irrigation)
• Otic preparations (excluding use in perforated eardrums)

2. Practices not subject to the requirements in this chapter: The following practices are not considered compounding 
and are not required to meet the requirements of this chapter. Handling of nonsterile HDs should additionally 
comply with (800). Refer to facility SOPs for additional safe practices (e.g., labeling).

• Nonsterile radiopharmaceuticals: Compounding of nonsterile radiopharmaceuticals is subject to the requirements 
in Radiopharmaceuticals—Preparation, Compounding, Dispensing, and Repackaging (825).

• Reconstitution: Reconstitution of a conventionally manufactured nonsterile product in accordance with the 
directions contained in the manufacturer approved labeling

• Repackaging: Repackaging of conventionally manufactured drug products (see Good Repackaging Practices (1178)
for recommendations)

• Splitting tablets: Breaking or cutting a tablet into smaller portions
• Administration: Preparation of a single dose for a single patient when administration will begin within 4 h. This 

includes crushing a tablet(s) or opening a capsule(s) to mix with food or liquids to facilitate patient dosing.
1. Personnel and settings affected: This chapter applies to all persons who prepare CNSPs and all places where 

CNSPs are prepared. This includes but is not limited to pharmacists, technicians, nurses, physicians, veterinarians, dentists, naturopaths, 
and chiropractors in all places including but not  limited to pharmacies, hospitals and other healthcare institutions, 
patient treatment sites, and physicians’ or veterinarians’ practice sites.
The compounding facility’s leadership and all personnel involved in preparing, storing, packaging, dispensing, and 

transporting CNSPs are responsible for 1) ensuring that the applicable practices and quality standards in this 
chapter are continually and consistently applied to their operations, and 2) proactively identifying and remedying 
potential problems within their operations. Personnel engaged in the compounding and dispensing of CNSPs must 
also comply with laws and regulations of the applicable regulatory jurisdiction.

4. Oversight by designated person(s): The compounding facility must designate one or more individuals to be 
responsible and accountable for the performance and operation of the facility and personnel for the preparation of 
CNSPs. The responsibilities of the designated person(s) include but are not limited to:

• Overseeing a training program to ensure competency of personnel involved in compounding, handling, and 
preparing CNSPs

• Selecting components
• Monitoring and observing compounding activities and taking immediate corrective action if deficient practices 

are observed
• Ensuring that standard operating procedures (SOPs) are fully implemented. The designated person(s) must ensure that 

follow-up is carried out if problems, deviations, or errors are identified
• Establishing, monitoring, and documenting procedures for the handling and storage of CNSPs and/or 

components of CNSPs
The designated person(s) must be identified in the facility’s SOPs. If the compounding facility has only one person 

responsible for all compounding in the facility, then that person is the designated person.

1
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2. PERSONNEL TRAINING AND EVALUATION
All personnel who compound or have direct oversight of compounding CNSPs must be initially trained and qualified by 

demonstrating knowledge and competency according to the requirements in this section (2. Personnel Training and 
Evaluation) before being allowed to perform their job functions independently.

Designated person(s) are responsible for creating and implementing a training program that describes the required training, the 
frequency of training, and the process for evaluating the competency of personnel. This program must equip personnel 
with knowledge and training in the required skills necessary to perform their assigned tasks. Personnel who compound or 
have direct oversight of compounding personnel must complete training initially and at least every 12 months in appropriate 
compounding principles and practices as described in this section. Other personnel, who do not compound and only 
perform functions such as in-process checks, final verification, or dispensing of CNSPs, must undergo training as required by 
the facility’s SOPs.

Training and competency of personnel must be documented as described in 14. Documentation.
Before beginning to compound CNSPs independently or have direct oversight of compounding personnel, personnel must complete 

training and be able to demonstrate knowledge of principles and competency of skills for performing nonsterile 
manipulations as applicable to their assigned tasks. Knowledge and competency must be demonstrated initially and at 
least every 12 months in at least the following core competencies:

• Hand hygiene
• Garbing
• Cleaning and sanitizing
• Handling and transporting components and CNSPs
• Measuring and mixing
• Proper use of equipment and devices selected to compound CNSPs

• Documentation of the compounding process (e.g., 7. Master Formulation and Compounding 
Records) Steps in the training procedure must include the following:

• Understand the requirements in this chapter
• Understand and interpret safety data sheets (SDSs) and, if applicable, certificates of analysis (COA)
• Read and understand procedures related to their compounding duties

Training and observation may be performed by the designated person(s) or an assigned trainer. Personnel must be observed 
and guided throughout the training process. The personnel will then be expected to repeat the procedures independently 
while under the direct supervision of the designated person(s) and/or assigned trainer. Personnel will be permitted to 
perform the procedure without direct supervision only after independently demonstrating understanding and competency. 
Upon completion of the training program, the designated person(s) and/or assigned trainer must document that personnel have 
been trained and successfully completed competency assessments (see 14. Documentation).

In addition to the initial and annual competency training and evaluation described in this section, the designated person(s) 
should monitor and observe compounding activities and must take immediate corrective action if deficient practices are 
observed. Facility SOPs must describe procedures for monitoring and observing compounding activities and personnel.

If the facility has only one person in the compounding operation, that person must document that they have obtained training 
and demonstrated competency, and they must comply with the other requirements of this chapter.

2. PERSONAL HYGIENE AND GARBING
Individuals entering the compounding area must maintain appropriate personal hygiene. Individuals must evaluate whether 

they have a personal risk of potentially contaminating the compounding environment and CNSP (e.g., personnel with 
rashes, recent tattoos, oozing sores, conjunctivitis, or active respiratory infection). Individuals must report these conditions to 
the designated person(s). Because of the risk of contaminating the CNSP and the environment, the designated person(s) is 
responsible for evaluating whether these individuals should be excluded from working in compounding areas until their 
conditions have resolved.
1. Personnel Preparation

Personnel engaged in compounding must maintain appropriate hand hygiene and maintain appropriate cleanliness 
required for the type of compounding performed.

Before entering the compounding area, compounding personnel must remove any items that are not easily cleanable and that 
might interfere with garbing. At a minimum, personnel must:

• Remove personal outer garments (e.g., bandanas, coats, hats, and jackets)
• Remove all hand, wrist, and other exposed jewelry, including piercings that could interfere with the effectiveness of garbing 

or hand hygiene (e.g., watches or rings that may tear gloves)
• Remove earbuds or headphones

The designated person(s) may permit accommodations provided that the quality of the environment and CNSP will not be 
affected. All accommodations should be documented.

2. Hand Hygiene
Personnel must perform procedures necessary for appropriate hand hygiene when entering the compounding area to 

compound as described in Box 1.
The use of alcohol-based hand rub alone is not sufficient.

Box 1. Hand Hygiene Procedures

• Wash hands with soap and water for at least 30 s
• Dry hands completely with disposable towels or wipers
• Don gloves
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To minimize the risk of cross contaminating other CNSPs and contaminating other objects (e.g., pens and keyboards), 
gloves should be wiped or replaced before beginning a CNSP that has different components.

All gloves must be inspected for holes, punctures, or tears and must be replaced immediately if such defects are 
detected.

3.3 Garb and Glove Requirements
Gloves must be worn for all compounding activities. Other garb (e.g., shoe covers, head or hair covers, facial hair covers, face 

masks, and gowns) must be appropriate for the type of compounding performed and should be worn as needed for the 
protection of personnel from chemical exposures and for prevention of CNSP contamination. Garbing requirements 
and frequency of changing garb must be determined by the facility and documented in the facility’s SOPs.

Garb must be replaced immediately if it becomes visibly soiled or if its integrity is compromised. All gloves must be 
inspected for holes, punctures, or tears and must be replaced immediately if such defects are detected. Garb must 
be stored in a manner that minimizes contamination (e.g., away from sinks to avoid splashing).

Garb should be removed when leaving the compounding area. When personnel exit the compounding area, garb, except 
for gowns, should be discarded. Disposable garb must not be laundered. If gowns are worn, they may be reused if 
not damaged or soiled. If gowns are to be reused, they must remain in the compounding area, and should only be reused 
during the same shift. The facility’s SOPs must describe cleaning and sanitization procedures for reusing goggles, 
respirators, and other reusable equipment.

If compounding an HD, appropriate personal protective equipment (PPE) must be worn and disposed of in accordance 
with (800).

4. BUILDINGS AND FACILITIES
1. Compounding Area

An area must be designated for nonsterile compounding. The method of designation must be described in the facility’s 
SOPs. Other activities must not be occurring in the compounding area at the same time as compounding. The compounding area must be 
well lit and must be maintained in a clean, orderly, sanitary condition and in a good state of repair. There should not 
be carpet in the compounding area.

The compounding area must provide for the orderly placement of equipment and materials to prevent mix-ups among 
components, containers, labels, in-process materials, and finished CNSPs. The area should be designed, arranged, 
and used in a way that minimizes cross contamination from noncompounding areas.

2. Storage Area
Compounding personnel must monitor temperatures in the storage area(s) either manually at least once daily on days 

that the facility is open, or continuously with a temperature recording device to ensure the temperature remains within 
the appropriate range for the CNSPs and components. The results of the temperature readings must be documented 
on a temperature log or stored in the continuous temperature recording device and must be retrievable. All 
temperature monitoring equipment must be calibrated or verified for accuracy as recommended by the manufacturer or 
every 12 months if not specified by the manufacturer.

The compounding facility must adhere to SOPs to detect and reduce the risk of temperature excursions within the storage 
area(s).

When it is known that a CNSP or component has been exposed to temperatures either below or above the storage 
temperature limits for the CNSP or component, personnel must determine whether the CNSP or component integrity 
or quality has been compromised, and, if so, the CNSP or component must be discarded.

All CNSPs, components, equipment, and containers must be stored off the floor in a manner that prevents contamination 
and permits inspection and cleaning of the storage area(s).

3. Water Sources
A source of hot and cold water and an easily accessible sink must be available. The sink must be emptied of all items 

unrelated to compounding and must be cleaned if visibly soiled before being used to clean any equipment used in 
nonsterile compounding. The plumbing system must be free of defects that may contribute to the contamination of 
any CNSP. Purified Water (see Water for Pharmaceutical Purposes (1231), 3.1.1 Purified Water), distilled water, or 
reverse osmosis water should be used for rinsing equipment and utensils.

5. CLEANING AND SANITIZING
Cleaning and sanitizing the surfaces in the nonsterile compounding area(s) must occur on a regular basis at the minimum 

frequencies specified in Table 1 or, if compounding is not performed daily, cleaning and sanitizing must be completed before 
initiating compounding. Cleaning and sanitizing must be repeated when spills occur and when surfaces are visibly soiled. 
Applicable cleaning and sanitizing must be documented daily on days when compounding occurs.

Surfaces should be resistant to damage by cleaning and sanitizing agents. Floors in the compounding area should be easily cleanable 
and should not be porous or particle generating.

Cleaning and sanitizing agents must be selected and used with consideration of compatibilities, effectiveness, and minimal 
potential to leave residues.

If cleaning and sanitizing are performed as separate steps, cleaning must be performed first.

Table 1. Minimum Frequency for Cleaning and Sanitizing in Nonsterile Compounding Area(s)—Surfaces

Minimum FrequencySite

• At the beginning and end of each shift on days w hen compounding occurs, afterspills, and w hen surfacecontamination

(e.g., from splashes) is know n or suspected

• Betw een compounding CNSPs w ith dif ferent components
Work surfaces

• Daily on days w hen compounding occurs, after spills, and w hen surface contamination (e.g., from splashes) is know n or
suspected

Floors

• When visibly soiled, after spills, and w hen surface contamination (e.g., from splashes) is know n or suspectedWalls

• When visibly soiled and w hen surface contamination (e.g., from splashes) is know n or suspectedCeilings
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Table 1. Minimum Frequency for Cleaning and Sanitizing in Nonsterile Compounding Area(s)—Surfaces (continued)

Storage shelving • Every 3 months, after spills, and when surface contamination (e.g., from splashes) is known or suspected

6. EQUIPMENT AND COMPONENTS
1. Equipment

The equipment and components used for compounding a CNSP must be suitable for the specific compounding process.
Equipment surfaces that contact components must not be reactive, additive, or sorptive, and must not alter the quality 

of the CNSP. Disposable or dedicated equipment may be used to reduce the chance of bioburden and cross 
contamination.

Equipment must be stored in a manner that minimizes the risk of contamination and must be located to facilitate 
equipment use, maintenance, and cleaning. Equipment and devices used in the compounding or testing of 
compounded preparations must be inspected prior to use and, if appropriate, verified for accuracy as recommended 
by the manufacturer at the frequency recommended by the manufacturer or at least every 12 months, whichever is 
more frequent. After compounding, the equipment must be cleaned to prevent cross contamination of the next 
preparation.

Weighing, measuring, or otherwise manipulating components that could generate airborne chemical particles (e.g., 
active pharmaceutical ingredients [APIs], added substances, and conventionally manufactured products) must be 
evaluated to determine if these activities must be performed in a closed-system processing device to reduce the 
potential exposure to personnel or contamination of the facility or CNSPs. Examples of closed-system processing 
devices include containment ventilated enclosures (CVEs), biological safety cabinets (BSCs), and single-use containment 
glove bags. The process evaluation must be carried out in accordance with the facility’s SOPs, and the assessment 
must be documented.

If a CVE or BSC is used, it must be certified at least every 12 months according to manufacturer specifications or 
other laws and regulations of the applicable regulatory jurisdiction.

If a BSC, CVE, or other nondisposable device is used, it must be cleaned as described in Table 2.

Table 2. Minimum Frequency for Cleaning and Sanitizing in Nonsterile Compounding Area(s)—Equipment
Minimum FrequencySite

• At the beginning and end of each shif t on days when compounding occurs, after spills, and when

surface con- tamination (e.g., from splashes) is know n or suspected

• Clean and sanitize the horizontal w ork surface of the CVEbetw een compounding CNSPs w ith different

compo- nents

CVE

• At the beginning and end of each shif t on days when compounding occurs, after spills, and when

surface con- tamination (e.g., from splashes) is know n or suspected

• Clean and sanitize the horizontal w ork surface of the BSCbetw een compounding CNSPs w ith different

compo- nents

• Clean and sanitize under the w ork surfaceat least monthly

BSC

• Before first useand thereafter in accordance with the manufacturer’s recommendations
• If no recommendation is available, betw een compounding CNSPs w ith different components

Other devices and equipment used in 

com- pounding operations
2. Components

The compounding facility must have written SOPs for the selection and inventory control of all components from receipt 
to use in a CNSP.

SDSs must be readily accessible to all personnel working with components located in the compounding facility. Personnel 
must be instructed on how to retrieve and interpret needed information.

1. Component selection: Designated person(s) must be responsible for selecting components to be used in 
compounding.
APIs:

• Must comply with the criteria in the USP–NF monograph, if one exists
• Must have a COA that includes specifications (e.g., compendial requirements for quality) and test results for 

the component that show the API meets expected quality
• In the United States, must be manufactured by an FDA-registered facility

• Outside of the United States, must comply with the laws and regulations of the applicable regulatory jurisdiction 
All components other than APIs:

• Should be accompanied by a COA that verifies that the component meets the criteria in the USP–NF
monograph, if one exists, and any additional specifications for the component

• In the United States, should be manufactured by an FDA-registered facility (If a component cannot be obtained 
from an FDA-registered facility, the designated person(s) must select a component that is suitable for the 
intended use.)

• Outside of the United States, must comply with the laws and regulations of the applicable regulatory jurisdiction 
Water:

• Purified Water or better quality, e.g., Sterile Water for Irrigation, must be used for compounding nonsterile drug 
preparations when formulations indicate the inclusion of water

2. Component receipt: Upon receipt of components other than conventionally manufactured products, the COA 
must be reviewed to ensure that the component has met the acceptance criteria in an appropriate USP–NF monograph,
if one exists. The following information must be documented (see 14. Documentation) according to the facility’s SOPs:
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USP <795> Questions

 In a traditionally nuclear pharmacy setting, does USP 795 apply to any of the 
activities performed?

 👍 Yes

 ❤ No
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USP <795> Questions

 In a traditionally nuclear pharmacy setting, does USP 795 apply to any of the 
activities performed?

 👍 Yes

 ❤ No

USP <797> 
Pharmaceutical 
Compounding –
Sterile 
Preparations

 Joint Commission Revised Requirements 
Released: 

 Revised Requirements for Medication 
Compounding to Align with USP Revisions for 
Medication Compounding Certificate: June 20, 
2023

 Revised Requirements Related to Medication 
Compounding for Hospitals: August 21, 2023

 Revised Requirements Related to Medication 
Compounding for Critical Access Hospitals: August 
21, 2023

 Official: November 1, 2023

 Enforceable: November 1, 2023

 Joint Commission Revised Requirements 
Effective: January 1, 2024

USP <797> Questions

 In a traditionally nuclear pharmacy setting, does USP 797 apply to any of the 
activities performed?

 👍 Yes

 ❤ No
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USP <797> Questions

 In a traditionally nuclear medicine department setting, does USP 797 apply to 
any of the activities performed?

 👍 Yes

 ❤ No

(797) PHARMACEUTICAL COMPOUNDING—STERILE PREPARATIONS

Change to read:
▲1. INTRODUCTION AND SCOPE
This chapter describes the minimum standards to be followed for the preparation of compounded sterile preparations (CSPs) for 

human and animal drugs. Sterile compounding is defined as combining, admixing, diluting, pooling, reconstituting, 
repackaging, or otherwise altering a drug product or bulk drug substance to create a sterile preparation.

The requirements in this chapter must be followed to minimize harm, including death, to human and animal patients that could result from 
1) microbial contamination [nonsterility], 2) excessive bacterial endotoxins, 3) variability from the intended strength of correct 
ingredients, 4) physical and chemical incompatibilities, 5) chemical and physical contaminants, and/or
6) use of ingredients of inappropriate quality.

Aseptic techniques, processes, and procedures must be followed for preparing any sterile medication. Processes and procedures must 
be in place to minimize the potential for contact with nonsterile surfaces, introduction of particulate matter or biological fluids, and 
mix-ups with other products or CSPs.

The use of technologies, techniques, materials, and procedures other than those described in this chapter is not prohibited as long 
as they are noninferior to those described herein and validated for the intended purpose (e.g., Validation of Alternative Microbiological Methods 
(1223) and Validation of Compendial Procedures (1225)).

Unless otherwise specified in each section, the requirements of this chapter apply to compounding all categories of CSPs.
1. Scope

1. CSPs affected: The requirements in this chapter must be met to ensure the sterility of any CSP. Although the list below is 
not exhaustive, the following must be sterile:

• Injections, including infusions
• Irrigations for internal body cavities (i.e., any space that does not normally communicate with the environment 

outside of the body, such as the bladder cavity or peritoneal cavity). [NOTE—Irrigations for the mouth, rectal cavity, 
and sinus cavity are not required to be sterile.]

• Ophthalmic dosage forms
• Aqueous preparations for pulmonary inhalation. [NOTE—Nasal dosage forms intended for local application are not required 

to be sterile.]
• Baths and soaks for live organs and tissues
• Implants

2. Specific practices
Allergenic extracts: Licensed allergenic extracts are mixed and diluted to prepare prescription sets for administration to 

patients. A prescription set is a vial or set of vials of premixed licensed allergenic extracts for subcutaneous 
immunotherapy that have been diluted with an appropriate diluent for an individual patient. Because of certain 
characteristics of allergenic extracts and allergy practice, preparation of allergenic extract prescription sets is not subject to 
all of the requirements in this chapter that are applicable to other sterile CSPs. The standards for compounding 
allergenic extracts, which are described in 21. Compounding Allergenic Extracts, are applicable
only when

1. The compounding process involves transfer via sterile needles and syringes of conventionally manufactured 
sterile allergen products and appropriate conventionally manufactured sterile added substances; and

2. Manipulations are limited to penetrating stoppers on vials with sterile needles and syringes and transferring 
sterile liquids in sterile syringes to sterile vials.

Blood-derived and other biological materials: When compounding activities require the manipulation of a patient’s 
blood-derived or other biological material (e.g., autologous serum), the manipulations must be clearly separated 
from other compounding activities and equipment used in CSP preparation activities, and they must be controlled by 
specific standard operating procedures (SOPs) to avoid any cross-contamination. Handling of blood components and 
other biological materials must additionally comply with laws and regulations of the applicable regulatory jurisdiction.

Hazardous drugs: Handling of sterile hazardous drugs (HDs) must additionally comply with Hazardous Drugs— 
Handling in Healthcare Settings (800).

Repackaging: Repackaging of a sterile product or preparation from its original container into another container must be 
performed in accordance with the requirements in this chapter.

Sterile radiopharmaceuticals: Compounding of radiopharmaceuticals is not required to meet the standards of this 
chapter as they are subject to the requirements in Radiopharmaceuticals—Preparation, Compounding, Dispensing, and 
Repackaging (825).

1.1.3 Personnel and settings affected: This chapter describes the minimum requirements that apply to all persons who 
prepare CSPs and all places where CSPs are prepared. This includes but is not limited to pharmacists, technicians, 
nurses, physicians, veterinarians, dentists, naturopaths, and chiropractors in all places including but not limited to 
hospitals and other healthcare institutions, medical and surgical patient treatment sites, infusion facilities, pharmacies, and 
physician or veterinarian practice sites. Any person entering a sterile compounding area, whether preparing a CSP or not, 
must meet the requirements in 3. Personal Hygiene and Garbing.
The compounding facility must designate one or more individuals (i.e., the designated person(s)) to be responsible and 

accountable for the performance and operation of the facility and personnel in the preparation of CSPs and for 
performing other functions as described in this chapter.

1
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1. Aseptic techniques, processes, and procedures are followed, and written SOPs are in place to minimize the 
potential for contact with nonsterile surfaces, introduction of particulate matter or biological fluids, and mix-ups 
with other conventionally manufactured products or CSPs.

2. Personnel are trained and demonstrate competency in aseptic processes as they relate to assigned tasks and the 
facility’s SOPs.

3. The preparation is performed in accordance with evidence-based information for physical and chemical 
compatibility of the drugs (e.g., approved labeling, stability and compatibility studies).

4. The preparation involves not more than 3 different sterile products.
5. Any unused starting component from a single-dose container must be discarded after preparation is complete. 

Single-dose containers must not be used for more than one patient.
6. Administration begins within 4 h following the start of preparation. If administration has not begun within 4 h 

following the start of preparation, it must be promptly, appropriately, and safely discarded.
7. Unless directly administered by the person who prepared it or administration is witnessed by the preparer, the CSP must 

be labeled with the names and amounts of all active ingredients, the name or initials of the person who 
prepared the preparation, and the 4-h time period within which administration must begin.

Handling of sterile hazardous drugs (HDs) must additionally comply with (800).
4. Preparation Per Approved Labeling

Compounding does not include mixing, reconstituting, or other such acts that are performed in accordance with 
directions contained in approved labeling or supplemental materials provided by the product’s manufacturer.

Preparing a conventionally manufactured sterile product in accordance with the directions in the manufacturer’s approved 
labeling is out of scope of this chapter only if

1. The product is prepared as a single dose for an individual patient; and
2. The approved labeling includes information for the diluent, the resultant strength, the container closure system, and 

storage time.
See (800) for additional recommendations for the preparation of hazardous drugs.
Proprietary bag and vial systems: Docking and activation of proprietary bag and vial systems in accordance with the 

manufacturer’s labeling for immediate administration to an individual patient is not considered compounding and may 
be performed outside of an International Organization for Standardization (ISO) Class 5 environment.
Docking of the proprietary bag and vial systems for future activation and administration is considered compounding 

and must be performed in an ISO Class 5 environment in accordance with this chapter, with the exception of 14. 
Establishing Beyond-Use Dates. Beyond-use dates (BUDs) for proprietary bag and vial systems must not be longer than 
those specified in the manufacturer’s labeling.

5. CSP Categories
This chapter distinguishes three categories of CSPs: Category 1, Category 2, and Category 3, primarily based on the state of 

environmental control under which they are compounded, the probability for microbial growth during the time they will 
be stored, and the time period within which they must be used.

Category 1 CSPs are compounded under the least controlled environmental conditions and therefore are assigned a 
BUD of 12 h or less at controlled room temperature or 24 h or less when refrigerated, if compounded in accordance with all of 
the applicable requirements for Category 1 CSPs in this chapter.

Category 2 CSPs require more environmental controls and testing than Category 1 CSPs and may be assigned a BUD 
of greater than 12 h at controlled room temperature or more than 24 h if refrigerated, but not exceed the limits established in 
Table 13 (see 14. Establishing Beyond-Use Dates), if compounded in accordance with all of the applicable requirements for 
Category 2 CSPs in this chapter.

Category 3 CSPs undergo sterility testing, supplemented by endotoxin testing when applicable, and have more 
requirements than Category 2 CSPs for personnel qualification, use of sterile garb, use of sporicidal disinfectants, 
frequency of environmental monitoring, and stability determination. Category 3 CSPs may be assigned longer BUDs 
than those set for Category 2 CSPs but not exceeding the limits in Table 14 (see 14. Establishing Beyond-Use Dates), 
if compounded in accordance with all applicable requirements for Category 3 CSPs in this chapter (see 14.4 Additional 
Requirements for Category 3 CSPs).

The requirements that are not specifically described as applicable to Category 1, Category 2, or Category 3, are applicable to the 
compounding of all CSPs unless the CSP is otherwise described in 1.1 Scope.

Category 1, Category 2, and Category 3 CSPs can be compounded by using only sterile starting ingredients, or by 
using some or all nonsterile starting ingredients. If all components used to compound are sterile from the start, the 
sterility of the components must be maintained during compounding to produce a CSP.

If one or more of the starting components being used to compound is not sterile, the sterility of the compounded 
preparation must be achieved through a sterilization process (e.g., terminal sterilization in the final sealed container) 
or sterilizing filtration, and then sterility must be maintained if the CSP is subsequently manipulated. When 
compounding with nonsterile starting components, supplies, or equipment, the quality of the components, the

2

2. Administration
For the purposes of this chapter, "administration" means the direct application of a sterile product or preparation to a single 

patient by injecting, infusing, or otherwise providing a sterile product or preparation in its final form.
Administration of medication is out of the scope of this chapter. Standard precautions such as the Centers for 

Disease Control and Prevention (CDC) safe injection practices apply to administration. See (800) for additional 
recommendations for the administration of hazardous drugs.

3. Immediate-Use CSPs
When all of the following conditions are met, compounding of CSPs for direct and immediate administration is not subject 

to the requirements for Category 1, Category 2, or Category 3 CSPs:
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effectiveness of the sterilization step, and bacterial endotoxin mitigation strategies are critical to achieving a sterile 
preparation that is free from excessive bacterial endotoxins.

2. PERSONNEL TRAINING AND EVALUATION
All personnel who compound or have direct oversight of compounding personnel must be initially trained and qualified by 

demonstrating knowledge and competency in compounding CSPs according to the requirements in this section before being 
allowed to perform their job functions independently. Designated person(s) are responsible for creating and implementing a
training program for personnel and for ensuring that compounders, personnel who have direct oversight of compounders, 
and personnel who perform restocking or cleaning and disinfection duties are initially trained and qualified by demonstrating 
knowledge and competency in maintaining the quality of the sterile compounding environment before being allowed to 
perform their job functions independently. Training and observation may be performed by the designated person(s) or an 
assigned trainer. Personnel who compound or have direct oversight of compounding personnel must complete training 
initially and at least every 12 months in appropriate sterile compounding principles and practices as described below (see 
2.1 Demonstrating Knowledge and Competency of Core Skills). Personnel who only perform restocking or cleaning and 
disinfecting duties outside of the primary engineering control (PEC) must complete ongoing training as required by the 
facility’s SOPs. Personnel compounding only immediate-use CSPs must complete training as required by the facility’s SOPs 
(see 1.3 Immediate-Use CSPs).

Each compounding facility must develop a written training program that describes the required training, the frequency of 
training, and the process for evaluating the performance of individuals who compound, have direct oversight of 
compounding personnel, perform in-process checks, final verification, and dispensing of CSPs. This program must equip 
personnel with the appropriate knowledge and train them in the required skills necessary to perform their assigned tasks, 
and SOPs should specify the training required for such tasks.

Training and evaluation of personnel must be documented (see 20. Documentation).
1. Demonstrating Knowledge and Competency of Core Skills

Before beginning to compound CSPs independently or have direct oversight of compounding personnel, personnel must
complete training and be able to demonstrate knowledge of principles and competency of skills for performing sterile
manipulations and achieving and maintaining appropriate environmental conditions as applicable to their assigned job
functions. This must be completed initially and at least every 12 months in at least the following:

• Hand hygiene
• Garbing
• Cleaning and disinfection
• Calculations, measuring, and mixing
• Aseptic technique
• Achieving and/or maintaining sterility (and apyrogenicity if compounding with nonsterile components)
• Use of equipment
• Documentation of the compounding process (e.g., master formulation and compounding records)
• Principles of high-efficiency particulate air (HEPA)-filtered unidirectional airflow within the ISO Class 5 area
• Proper use of PECs
• Principles of movement of materials and personnel within the compounding area

If the facility has only one person in the compounding operation, that person must document that they have obtained 
training and demonstrated competency, and they must comply with the other requirements of this chapter.

2. Demonstrating Competency in Garbing and Hand Hygiene
Before beginning to compound Category 1, Category 2, or Category 3 CSPs or have direct oversight of compounding 

personnel, personnel must successfully complete an initial garbing competency evaluation no fewer than 3 separate 
times. The 3 successful completions must be in succession—failure of any of the 3 initial garbing competency evaluations 
requires repeat testing until personnel successfully complete 3 evaluations in a row. The garbing competency evaluation 
consists of a visual observation and gloved fingertip and thumb sampling (GFT) of both hands (see Box 1). Each of the 
3 initial competency evaluations must occur after performing a separate and complete hand hygiene and full garbing 
procedure. All garbing competencies must be completed with gloved fingertip and thumb sampling after garbing (see 
Box 1) and a documented visual audit while performing hand hygiene and garbing procedures (see 3. Personal Hygiene 
and Garbing). Gloved fingertip and thumb sampling after garbing, but before applying sterile 70% IPA to gloves, must 
be performed on donned sterile gloves on both hands in a classified area or segregated compounding area (SCA).

Failure is indicated by visual observation of improper hand hygiene and garbing procedures and/or gloved fingertip and 
thumb sampling results that exceed the action levels in Table 1. Results of the evaluation and corrective actions, in the 
event of failure, must be documented and the documentation maintained to provide a record and long-term assessment 
of personnel competency. Documentation must at a minimum include the name of the person evaluated; evaluation 
date and time; media and components used including manufacturer, expiration date, and lot number; starting 
temperature for each interval of incubation; dates of incubation; results and identification of the observer and personnel 
reading and documenting the results. Microbial identification of the colony-forming units (cfu) is not required for gloved 
fingertip and thumb sampling.

After the initial garbing competency evaluations, compounding personnel must successfully complete the garbing 
competency (see Table 1) at least one time every 6 months for personnel compounding Category 1 and Category
2 CSPs, and at least one time every 3 months for personnel compounding Category 3 CSPs. Personnel who have direct 
oversight of compounding personnel, but do not compound, must complete a garbing competency evaluation every 
12 months. The evaluation should correspond to the type of garbing activities of the personnel they oversee. Personnel 
who have direct oversight of compounding personnel must not compound unless they successfully complete the 
garbing competency evaluation at the same intervals required for compounding personnel.
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Box 1. Gloved Fingertip and Thumb Sampling Procedures

• Use one sampling media device (e.g., plates, paddles, or slides) per hand, containing general microbial growth agar (e.g., t rypticase soy agar [TSA]) sup-
plemented with neutralizing additives(e.g., lecithin and polysorbate 80) as this agar supports both bacterial and fungal growth.

• Label each media device with a personnel identifier, right or left hand, and the date and time of sampling.
• Do not apply sterile 70% isopropyl alcohol (IPA) to gloves immediately before touching the media device because this could cause a false-negative result.

Using a separate media device for each hand, collect samples from all gloved fingertips and thumbs from both hands by rolling fingertip pads and thumb
pad over the agar surface.

• Incubate the media device at 30°–35° for no lessthan 48 h and then at 20°–25° for no lessthan 5 additional days. Samplesmu st be incubated in an incubator.
Handle and store media devices to avoid contamination and prevent condensate from dropping onto the agar during incubation and affecting the accuracy
of the cfu reading (e.g., invert plates).

• Record the number of cfu per hand (left hand, right hand).
• Determine whether the cfu action level is exceeded by counting the total number of cfu from both hands.

2.3 Competency Testing in Aseptic Manipulation
Before beginning to compound Category 1, Category 2, or Category 3 CSPs independently or have direct oversight of 

compounding personnel, personnel must successfully complete an aseptic manipulation competency evaluation. The 
aseptic manipulation competency evaluation consists of a visual observation, media-fill testing, followed by a gloved 
fingertip and thumb sampling on both hands, and surface sampling of the direct compounding area to assess aseptic 
technique and related practices (see Box 2).

For personnel compounding Category 1 and Category 2 CSPs, the aseptic manipulation competency must occur initially 
and at least every 6 months thereafter. For personnel compounding Category 3 CSPs, the aseptic manipulation 
competency must occur initially and at least every 3 months thereafter. Personnel who have direct oversight of 
compounding personnel must complete an aseptic manipulation competency evaluation annually. The evaluation 
should correspond to the type of activities of the personnel they oversee but does not require the same quantities.
Personnel who have direct oversight of compounding personnel must not compound unless they successfully complete
the aseptic manipulation competency evaluation that simulates the most difficult and challenging aseptic compounding
procedures encountered by the person at the same intervals required for compounding personnel.

When performing a media-fill test, simulate the most difficult and challenging aseptic compounding procedures 
encountered by the person replacing all the components used in the CSPs with soybean–casein digest media. The 
simulation must capture elements that could potentially affect the sterility of the CSP including but not limited to:

• Factors associated with the length of the process that can pose contamination risk (e.g., operator fatigue, quality 
of equipment)

• Number of aseptic additions or transfers
• Number, type, and complexity of manipulations
• Number of personnel in the buffer room or SCA

If using commercial sterile microbial growth media, a certificate of analysis (COA) must be obtained from the supplier 
stating that the lot of the growth media will support the growth of microorganisms. Store microbial growth media in 
accordance with manufacturer instructions and initiate the media-fill test by the expiration date of the media. If 
preparing sterile microbial growth media in-house for sterile-to-sterile media-fill testing, the growth promotion 
capability of the media must be demonstrated for each batch and documented asdescribed in SterilityTests (71), Culture 
Media and Incubation Temperatures, Growth Promotion Test of Aerobes, Anaerobes, and Fungi.

Failure is indicated by visible turbidity or other visual manifestations of growth in the media in one or more container
closure unit(s) on or before the end of the incubation period. Microbial identification of the cfu is not required for
media-fill testing.

Immediately following the media-fill test, gloved fingertip and thumb sampling must be performed on both hands and 
inside of an ISO Class 5 PEC. If conducting gloved fingertip and thumb sampling in a compounding aseptic isolator 
(CAI), compounding aseptic containment isolator (CACI), or a pharmaceutical isolator, samples must be taken from 
the sterile gloves placed over the gloves attached to the restricted-access barrier system (RABS) or pharmaceutical 
isolator sleeves.

Successful completion of the gloved fingertip and thumb sampling after media-fill testing is defined as ≤3 cfu as a total 
from both hands. See Table 1 for action levels for gloved fingertip and thumb sampling results. Microbial identification 
of the cfu is not required for gloved fingertip and thumb sampling.

Surface sampling of the direct compounding area must occur in accordance with the requirements in 6.3 Monitoring 
Surfaces for Viable Particles. A failure in the media fill, gloved fingertip and thumb sampling, or surface sample constitutes 
an overall failure of the aseptic manipulation competency.

Results of the evaluation and corrective actions must be documented and the documentation maintained to provide a
record and long-term assessment of personnel competency. Documentation must at a minimum include 1) the name 
of the person evaluated, 2) evaluation date and time, 3) media and components used including their manufacturer or 
supplier, 4) expiration dates and lot numbers, 5) starting temperature for each interval of incubation, 6) dates of 
incubation, 7) the results, and 8) the names or other identification of the observer and the person who reads and 
documents the results.
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Box 2. Media-Fill Testing Procedures

• If all of the starting components are sterile to begin with, manipulate them in a manner that simulates ste rile-to-sterile compounding activities, and transfe r 
the sterile soybean–casein digest media into the same types of container closure system s commonly used at the facility. Do not further dilute the media 
unless specified by the manufacturer.

• If some of the sta rting components are nonsterile to begin with, dissolve a commercially available nonsterile soybean–casein digest powder in nonbacterio- 
static water to make a 3% nonsterile solution. Manipulate it in a manner that simulates nonsterile-to-sterile compounding activities. Prepare at least 1 container 
as the positive control to demonstrate growth promotion, which is indicated by visible turbidity upon incubation.

• Once the compounding simulation is completed and the final containers are fi l led with the test media, perform a gloved fingertip and thumb sample on 
each hand and surface sample of the direct compounding area inside the PEC. Take the samples prior to disinfecting gloves and PEC. Handle and store 
samples to avoid contamination and prevent condensate from dropping onto the agar during incubation and affecting the accuracy of the cfu reading (e.g., invert 
containers).

• Incubate the final containers at 20°–25° and 30°–35° for a minimum of 7 days at each temperature band to detect a broad spectrum of microorganisms. 
The order of the incubation temperatures must be described in the facil ity’s SOPs. Final containers must be incubated in an incubator.

• Failure is indicated by visible turbidity or other visual manifestations of growth in the media in one or more container closure unit(s) on or before 14 days.

Table 1. Action Levels for Gloved Fingertip and Thumb Samplinga

Action Levels

(cfu, total from both hands)
Gloved Fingertipand Thumb Sampling

>0After garbing

>3After media-f ill testing

aAction levelsare based on the total cfu count from both hands.

Table 2. Initial Training and Competency

Required in (797) and Supplemented by FacilitySOPs

Defined by

Facili-

ty

SOPs

Personnel Function

Media Fill w ith Post-

GFT and

Surface Sam-

pling

Garbing

Competenc

y

(Including

GFT)

Training and

Competen- cy

in Sterile Com-

pounding

Principles
and Practices

Training and

Competen- cy

in Maintaining the

Quality of the

Sterile

Compounding

Envi-

ronment

XXXXCompounder

XXXX

Designated person and

personnel w ith direct

oversight of

compound- ing

personnel

X

Personnel w ho restock

or clean and 

disinfect the sterile

compound-

ing areaa

X

Personnel w ho perform
in-process checks or
fi- nal verif ication
of CSPsa

X

Personnel w ho only

com- pound

immedi-

ate-use CSPs

X

Others (e.g., mainte-
nance personnel,
certif i- ers, 
contractors, inspec-
tors, surveyors)a

a Personnel who do not compound nor have direct oversight of compounding personnel.

Table 3. Ongoing Training and Competency

Required (797) and Supplementedby Facility SOPs

Defined by

Fa-

cility

SOPs

Personnel Function Media Fill with Post-GFT and

Surface Sampling

Garbing

Competen

cy

(Including

GFT)

Training and

Competency in 

Sterile Compounding

Principlesand

Practices

Category 1 and 2 at least every 6 

months Category 3 at least every3 

months

Category 1 and 2 at least every 6 

months Category 3 at least every 3 

months

At least every 12 monthsCompounder

At least every 12 months unlessAt least every 12 months unlessAt least every 12 

Designated person and

personnel w ith direct
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Table 9. Purpose of Cleaning, Disinfecting, and Sporicidal Disinfectants

PurposeType of Agent

An agent, usually containing a surfactant, used for the removalof

substances (e.g., dirt, debris, microbes, and residual drugs or

chemicals) fromsurfaces.

Cleaning

A chemical or physical agent used on inanimate surfaces and objects to 

destroy fungi, viruses, and bacteria.
Disinfectant

A chemical or physical agent that destroys bacterial and fungal spores when

used at a sufficient concentration for aspecif ied contact time. It is

expected to kill all vegetative microorganisms.

SporicidalSurfaces must be cleaned prior to being disinfected with an EPA-registered disinfectant (or equivalent for entities outside the US) unless an 
EPA-registered (or equivalent for entities outside the US) one-step disinfectant cleaner is used to accomplish both the cleaning and 
disinfection in one step. A sporicidal disinfectant must also be applied. Some EPA-registered (or equivalent) one-step 
disinfectant cleaners may have sporicidal properties. Cleaning and disinfecting surfaces and applying a sporicidal 
disinfectant must occur at the minimum frequencies specified in Table 10.

All cleaning and disinfecting activities must be performed by trained and appropriately garbed personnel using facility-approved 
agents and procedures, which must be described in written SOPs. Personnel must be trained if there are any changes in the 
cleaning and disinfecting procedures. Cleaning must be performed in the direction of clean to dirty areas. The same floor 
mop may be used in both the buffer and anteroom, but only in that order. Mops used in areas where HDs are compounded 
must be dedicated for use only in those areas.

The frequency, method(s), and location(s) of cleaning, disinfecting, and applying sporicidal disinfectants must be established in 
written SOPs, in accordance with the manufacturer’s instructions and must be followed by all cleaning personnel. The 
manufacturer’s directions or published data for the minimum contact time must be followed for each of the cleaning, 
disinfecting, and sporicidal disinfectants used. When sterile 70% IPA is used, it must be allowed to dry. All cleaning, 
disinfecting, and application of sporicidal disinfectants must be documented according to the facility’s SOPs.

Table 10. Minimum Frequency for Cleaning and Disinfecting Surfaces and Applying Sporicidal Disinfectants in Classified 
Areas and in the SCAa

Appl

ying

Sporicidal

Disinfectant

DisinfectingbCleaningSite

• Monthly for entities

compounding

Category 1 and/or Category

2 CSPs

• Weekly for entities

compounding

Category 3 CSPs

• Equipment and all interior

surfaces of

the PEC daily on days when

compounding occurs and

w hen surface

contamination is know n

or suspected

• Equipment and all interior

surfaces of

the PEC daily on days when

compounding occurs and

w hen surface

contamination is know n

or suspected

PEC(s) and equipment inside

the PEC(s)

• Work surfaces of the tray
monthly

• All surfaces and the area

under-

neath the w ork tray

monthly

• Work surface of the tray on

days w hen

compounding occurs

• All surfaces and the area

under-

neath the w ork tray

monthly

• Work surface of the tray

daily on

days when compounding

occurs

• All surfaces and the area

under-

neath the w ork tray

monthly

Removable work tray of the

PEC, w hen applicable

• Monthly for entities

compounding

Category 1 and/or Category

2 CSPs

• Weekly for entities

compounding

• Daily on days when

compound-

ing occurs

• Daily on days when

compound-

ing occurs

Pass-through chambers

• Daily on days when

compound-

ing occurs

• Daily on days when

compound-

ing occurs

Work surface(s)outside the PEC

16

• Sporicidal disinfectants applied
according to the frequencies described in Table 10 for each CSP category.

Additionally, in a PEC, sterile 70% IPA must be applied after cleaning and disinfecting, or after the application of a one-step 
disinfectant cleaner or sporicidal disinfectant, to remove any residue. Sterile 70% IPA must also be applied immediately before 
initiating compounding. During the compounding process sterile 70% IPA must be applied to the horizontal work surface, 
including any removable work trays, of the PEC at least every 30 min if the compounding process takes 30 min or less. If the 
compounding process takes more than 30 min, compounding must not be disrupted, and the work surface of the PEC must 
be disinfected immediately after compounding.

These activities are important because surfaces in classified areas and SCAs are a potential source of microbial contamination 
of CSPs.

The process of cleaning involves removing organic and inorganic materials from surfaces, usually with a manual or mechanical 
process and a cleaning agent. The process of disinfecting involves destruction of microorganisms, usually with a chemical 
agent. The process of applying a sporicidal disinfectant involves the destruction of bacterial and fungal spores. See Table 9
for a summary of the purposes of the cleaning, disinfectant, and sporicidal disinfectants.

a Cleaning of sinks is described in 4.4 Water 
Sources.
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b Many disinfectantsregistered by the EPAare one-step cleaning and disinfecting agents, which meansthat the disinfectant has been formulated to be effective in
the presence of light-to-moderate soil ing without a separate cleaning step.
c Ceilingsof the SCA are required to be cleaned, disinfected, and applied with sporicidal disinfectant only when visibly soiled and when surface contamination is
known or suspected.

1. Agents and Supplies for Cleaning, Disinfecting, and Applying Sporicidal Disinfectants
1. Agents: Cleaning and disinfecting agents must be selected and used with careful consideration of compatibilities, 

effectiveness, and user safety. Considerations when selecting and using disinfectants include their antimicrobial activity, 
inactivation by organic matter, residue, shelf life, preparation requirements of the agent, and suitability for surfaces 
being disinfected. After the disinfectant or sporicidal disinfectant is applied to the surface, the agent must be allowed 
to dwell for the minimum contact time specified by the manufacturer.
Cleaning, disinfecting and sporicidal agents used within the PEC must be sterile. When diluting concentrated 

cleaning and disinfecting agents for use in the PEC, sterile water must be used. In classified areas outside of the 
PEC, sterile cleaning and disinfecting agents should be used. When diluting concentrated cleaning and disinfecting agents for use outside of the 
PEC, sterile water should be used.

2. Supplies: All cleaning and disinfecting supplies (e.g., wipers, sponges, pads, and mop heads) with the exception 
of tool handles and holders must be low lint. In addition, cleaning and disinfecting supplies used in the PEC must be 
sterile with the exception of tool handles and holders, which must be cleaned and disinfected prior to use in a PEC.
Wipers, sponges, pads, and mop heads should be disposable. If disposable cleaning supplies are used, they must be 

discarded after each cleaning activity. Reusable cleaning tools must be made of cleanable materials (e.g., handles 
should not be made of wood or any other porous material) and must be cleaned and disinfected before and after 
each use. Reusable cleaning tools must be dedicated for use in the classified areas or SCA and must not be removed 
from these areas except for disposal. They must be discarded as determined based on the condition of the tools. 
Cleaning supplies used in the classified areas and SCAs must be disposed of in a manner that minimizes the 
potential for dispersing contaminants into the air (e.g., with minimal agitation, away from work surfaces).

Once opened, sterile cleaning and disinfecting agents and supplies (e.g., closed containers of sterile wipers) and 
sterile 70% IPA may be reused for a time period specified as by the manufacturer and/or described in the facility
written SOPs.

2. Procedures for Cleaning, Disinfecting, and Applying Sporicidal Disinfectants and Sterile 70% IPA in the PEC
Clean, disinfect, and apply a sporicidal disinfectant to equipment and all interior surfaces in the PEC at the minimum 

frequencies specified in Table 10. See Box 7 and Box 8 for procedures for cleaning, disinfecting, and applying a 
sporicidal disinfectant in the PEC.

Box 7. Procedures for Cleaning and Disinfecting the PEC

• If necessary, remove visible particles, debris, or residue with an appropriate solution (e.g., Sterile Water for Injection or Sterile Water for Irrigation) using sterile, 
low-lint wipers.

• Using a sterile low-lint wiper, apply a sterile cleaning agent followed by a sterile EPA-registered disinfectant or apply a sterile EPA-registered (or equivalent 
for entities outside the US) one-step disinfectant cleaner to equipment and all interior surfaces of the PEC.

• Ensure the contact time specified by the manufacturer is achieved.
• Using a sterile low-lint wiper, apply sterile 70% IPA to equipment and all interior surfaces in the PEC.
• Allow the surface to dry completely before beginning compounding.

Box 8. Procedures for Applying a Sporicidal Disinfectant in the PEC

• If necessary, remove visible particles, debris, or residue with an appropriate solution (e.g., Sterile Water for Injection or Sterile Water for Irrigation) using sterile, 
low-lint wipers.

• After cleaning and disinfecting (see Box 7), apply the sterile sporicidal disinfectant using a sterile low-lint wiper to all surfaces and the area underneath the 
work tray; if the sporicidal disinfectant is a sterile EPA-registered (or equivalent for entities outside the US) one-step disinfectant sporicidal cleaner, 
separate cleaning and disinfecting steps are not required.

• Ensure the contact time specified by the manufacturer is achieved.
• Using a sterile low-lint wiper, apply sterile 70% IPA to all interior surfaces, including underneath the work tray.
• Allow the surface to dry completely before beginning compounding.

8. INTRODUCING ITEMS INTO THE SEC AND PEC
1. Introducing Items into the SEC

Before any item is introduced into the clean side of anteroom(s), placed into pass-through chamber(s), or brought into the 
SCA, providing that packaging integrity will not be compromised, it must be wiped with a sporicidal disinfectant, EPA-registered 
disinfectant, or sterile 70% IPA using low-lint wipers by personnel wearing gloves. If an EPA-registered disinfectant or 
sporicidal disinfectant is used, the agent must be allowed to dwell for the minimum contact time specified by the 
manufacturer. If sterile 70% IPA is used, it must be allowed to dry. The wiping procedure should not compromise the 
packaging integrity or render the product label unreadable.

2. Introducing Items into the PEC
Just before any item is introduced into the PEC, it must be wiped with sterile 70% IPA using sterile low-lint wipers and allowed to dry before 

use. When sterile items are received in sealed containers designed to keep them sterile until opening, the sterile items may 
be removed from the covering as the supplies are introduced into the ISO Class 5 PEC without the need to wipe the 
individual sterile supply items with sterile 70% IPA. The wiping procedure must not render the product label 
unreadable.

3. Use of Sterile 70% IPA on Critical Sites within the PEC
Critical sites (e.g., vial stoppers, ampule necks, and intravenous bag septums) must be wiped with sterile 70% IPA in 

the PEC to provide both chemical and mechanical actions to remove contaminants. The sterile 70% IPA must be allowed to 
dry before personnel enter or puncture stoppers and septums or break the necks of ampules.
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9. EQUIPMENT, SUPPLIES, AND COMPONENTS
1. Equipment

PECs are described in 4.2.3 Types of PECs and placement. Other equipment used in compounding CSPs (e.g., automated 
compounding devices [ACDs] and balances) should be of suitable composition such that the surfaces that contact 
components are not reactive or sorptive. Equipment that must be brought into classified areas must be wiped with 
a sporicidal disinfectant, EPA-registered disinfectant, or sterile 70% IPA using low-lint wipers.

Equipment must be placed in a manner that facilitates sterile compounding operations. The equipment must be 
capable of operating properly and within required performance parameters. Compounding personnel must follow 
established SOPs for the calibration, maintenance, cleaning, and use of the equipment based on the manufacturer’s 
recommendations. Personnel must maintain records from equipment calibration, verification, and maintenance in 
accordance with the requirements in 20. Documentation.

ACDs and other similar equipment are designed to assist in the compounding of preparations by delivering specific volumes of 
solution(s) automatically under computerized control.

Before using ACDs or other similar equipment, compounding personnel must conduct an accuracy assessment before the 
first use and again each day the equipment is used to compound CSPs. The precision of the equipment can be 
monitored based on an assessment of day-to-day variations in its accuracy measures. Compounding personnel 
must maintain a daily record of the accuracy measurements on the days the equipment is in use. Corrective actions 
must be implemented if accuracy measurements are outside the manufacturer’s specification.

Weighing, measuring, or otherwise manipulating components that could generate airborne chemical particles (e.g., 
active pharmaceutical ingredients [APIs], added substances, conventionally manufactured products) must be 
evaluated to determine if these activities must be performed in a PEC or other closed system processing device 
(e.g., single use containment glove bag) to reduce the potential exposure to personnel or contamination of the 
facility or CSPs (See
4.2.6 Facilities preparing Category 2 or Category 3 CSPs from nonsterile starting component(s)). The process 
evaluation must be carried out in accordance with the facility’s SOPs and the assessment must be documented.

2. Supplies
Supplies (e.g., beakers, utensils, needles, syringes, filters, and tubing sets) should be of suitable composition such that the 

surfaces that contact components are not reactive or sorptive. Supplies in direct contact with the CSP must be sterile and 
depyrogenated.

3. Components
Compounding personnel must follow the facility’s SOPs, which must address the selection, receipt, evaluation, 

handling, storage, and documentation of all CSP components, including all ingredients and container closures.
1. Component selection: Conventionally manufactured sterile products should be used when available 

and appropriate for the intended CSP.
When APIs are used:

• Must comply with the criteria in the USP–NF monograph, if one exists
• Must have a COA that includes the specifications (e.g., compendial requirements for quality) and that 

test results for the component show that the API meets expected quality
• In the United States, must be manufactured by an FDA-registered facility

• Outside of the United States, must comply with the laws and regulations of the applicable regulatory 
jurisdiction For all components other than APIs:

• Must comply with the criteria in the USP–NF monograph, if one exists
• Must be accompanied by documentation (e.g., COA, labeling) that includes the specifications and test results 

and shows that the component meets the specifications
• In the US, should be manufactured by an FDA-registered facility

○ If a component cannot be obtained from an FDA-registered facility, the designated person(s) must 
select an acceptable and reliable source (see Good Distribution Practices for Bulk Pharmaceutical 
Excipients (1197)). The compounding facility must establish the identity, strength, purity, and 
quality of the ingredients obtained from that supplier by reasonable means. Reasonable 
means may include but are not limited to visual inspections, evaluation of a COA supplied by the 
manufacturer, and/or verification by analytically testing a sample to determine conformance with the 
COA or other specifications.

• Outside of the US, must comply with the laws and regulations of the applicable regulatory jurisdiction
When CSPs are used as components, see 16. Use of CSPs as Components. All APIs and other components used 

must be evaluated for suitability for use in sterile drug preparation. Components labeled with “not for 
pharmaceutical use”, “not for injectable use”, “not for human use” or an equivalent statement must not be used 
to compound for these purposes.

Each lot of commercially available sterile, depyrogenated containers and container closure systems must be accompanied by a 
COA or other documentation showing conformance with established specifications (i.e., sterility and depyrogenation 
requirements). If sterilization and depyrogenation of supplies or container closure systems are performed on 
site, the efficacy of each process must be established and documented (see Sterilization of Compendial Articles 
(1229)).

9.3.2 Component receipt: Upon receipt of each lot of a component, the external packaging must be examined for 
evidence of deterioration and other aspects of unacceptable quality. Facility personnel must verify the labeling and 
condition of the component [e.g., whether the outer packaging is damaged and whether temperature-sensing 
indicators show that the component has been exposed to excessive temperature(s)].
Any component found to be of unacceptable quality must be promptly rejected, clearly labeled as rejected, and 

segregated from active stock to prevent use before appropriate disposal. Any other lots of that component from that 
vendor must be examined to determine whether other lots have the same defect.
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The date of receipt by the compounding facility must be clearly marked on each API or added substance package that 
lacks a vendor expiration date. Packages of components (i.e., API and added substances) that lack a vendor’s 
expiration date must be assigned a conservative expiration date, not to exceed 1 year after receipt by the 
compounding facility.

9.3.3 Component evaluation before use: Compounding personnel must ascertain before use that components for CSPs 
are of the correct identity, appropriate quality, within expiry date and have been stored under appropriate conditions. 
The following information should be used to make this determination: prescription or medication order, compounding 
record (CR), master formulation record (if used), vendor label(s), COA(s) of API(s) and other component(s), product 
labeling of any conventionally manufactured sterile products, labeling of CSP(s), and documentation of the 
compounding facility’s storage conditions and practices.
All components must be reinspected before use. All packages must be reinspected to detect container breaks, looseness 

of the cap or closure, and deviation from the expected appearance, aroma, and/or texture of the contents that might 
have occurred during storage. Sterile container closures must be visually reinspected to ensure that they are free 
from defects that could compromise sterility and that they are otherwise suitable for their intended use.

Any component found to be of unacceptable quality must be promptly rejected, clearly labeled as rejected, and 
segregated from active stock to prevent use before appropriate disposal. Any other lots of that component from that 
vendor must be examined to determine whether other lots have the same defect.

9.3.4 Component handling and storage: All components must be handled and stored in a manner that prevents 
contamination, mix-ups, and deterioration.
Components must be stored in closed containers under temperature, humidity, and lighting conditions consistent with 

those indicated in official monographs or specified by the suppliers and/or manufacturers.
Personnel must monitor temperature in the area(s) where components are stored either manually at least once daily 

on days that the facility is open or by a continuous temperature recording device to determine whether the 
temperature remains within the appropriate range. The results of the temperature readings must be documented 
on a temperature log or stored in the continuous recording device and must be retrievable. All monitoring equipment 
must be calibrated or verified for accuracy as recommended by the manufacturer or every 12 months if not specified 
by the manufacturer.

10. STERILIZATION AND DEPYROGENATION
When selecting the sterilization method for CSPs prepared from one or more nonsterile starting components or using nonsterile 

supplies or devices, personnel must take into consideration the nature of the component(s), their physical and chemical 
properties, and the intended container closure system.

The sterilization method used must sterilize the CSP without degrading its physical and chemical stability (e.g., affecting its 
strength, purity, or quality) or the packaging integrity. (See also the (1229) series of chapters.)

The following must be considered when selecting an appropriate sterilization method:
• Terminal sterilization (e.g., steam, dry heat, or irradiation) is the preferred method unless the specific CSP or container 

closure system cannot tolerate terminal sterilization
• Steam sterilization is not an option if moisture, pressure, or the temperatures used would degrade the CSP or if there 

is insufficient moisture to sterilize the CSP within the final, sealed, container closure system
• Filtration may not be an option for some compounded preparations, for example preparations with suspended drug 

particles or emulsions with a significant droplet size.
CSPs that are terminally sterilized (e.g., steam, dry heat, or irradiation) must use a process intended to achieve a probability

of a nonsterile unit (PNSU) of 10−6. [NOTE—This is also called the sterility assurance level (SAL).] A PNSU of 10−6 is equivalent 
to a probability that 1 unit in a million is nonsterile. A PNSU value cannot be applied to CSPs that are aseptically filled into a
sterile container following sterilization by filtration because sterilization by filtration is not terminal sterilization.

Injectable compounded preparations that contain nonsterile components or that come into contact with nonsterile devices 
(e.g., containers, tubing) during any phase of the compounding procedure must be sterilized within 6 h after completing 
the preparation to minimize the generation of bacterial endotoxins in CSPs.

A description of the terminal sterilization and depyrogenation process, including the temperature, pressure (if applicable), 
duration, permissible load conditions for each cycle, and the use of biological indicators and endotoxin challenge vials (ECVs) 
must be included in the facility’s SOPs.

SOPs must include training and competency of personnel on all sterilization methods and equipment used by the facility. In 
addition, the SOPs must include a schedule and method for establishing and verifying the effectiveness of the terminal 
sterilization and depyrogenation methods selected, as well as the methods for maintaining and cleaning the sterilizing and 
depyrogenation equipment.
10.1 Depyrogenation

See Dry Heat Depyrogenation (1228.1). Dry heat depyrogenation must be used to render glassware, metal, and other 
thermostable containers and components pyrogen free. Depyrogenation processes typically operate at a range of 
temperatures, from approximately 170°–400°, depending on the exposure time (e.g., a cycle might hold the items at 
250° for 30 min to achieve sterility and depyrogenation). The duration of the exposure period must include sufficient 
time for the items to reach the depyrogenation temperature. The items must remain at the depyrogenation temperature 
for the duration of the depyrogenation period.

The effectiveness of the dry heat depyrogenation cycle must be established initially and verified annually using ECVs to 
demonstrate that the cycle is capable of achieving a ≥3-log reduction in endotoxins (see Bacterial Endotoxins Test
(85)). The effectiveness of the depyrogenation cycle must be re-established if there are changes to the depyrogenation 
cycle described in SOPs (e.g., changes in load conditions, duration, or temperature). This verification must be 
documented.

Items that are not thermostable must be depyrogenated by multiple rinses with sterile, nonpyrogenic water (e.g., Sterile 
Water for Injection or Sterile Water for Irrigation) and then thoroughly drained or dried immediately before use in 
compounding See Depyrogenation by Rinsing (1228.4).
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USP <797> Questions

 In a traditionally nuclear pharmacy setting, does USP 797 apply to any of the 
activities performed?

 👍 Yes

 ❤ No

USP <797> Questions

 In a traditionally nuclear medicine department setting, does USP 797 apply to 
any of the activities performed?

 👍 Yes

 ❤ No
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