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and CACIs; counter tops where finished prepara
tions are placed; areas adjacent to BSCs and 
CACIs, including the floor directly under the 
working area; and patient administration areas. 
Common marker hazardous drugs that can be as
sayed include cyclophosphamide, ifosfamide, 
methotrexate, and fluorouracil. If any measurable 
contamination (cyclophosphamide levels greater 
than 1.00 ng per cm2 have been found to cause hu
man uptake) is found by any of these quality assur
ance procedures, practitioners shall make the deci
sion to identify, document, and contain the cause 
of contamination. Such action may include retrain
ing, thorough cleaning (utilizing high-pH soap and 
water), and improving engineering controls. Ex
amples of improving engineering controls are (1) 
venting BSCs or CACIs 100% to the outside, (2) 
implementing a CSTD, or (3) re-assessing types of 
BSCs or CACIs. 

Disposal of all hazardous drug wastes shall com
ply with all applicable federal and state regu
lations. All personnel who perform routine custo
dial waste removal and cleaning activities in 
storage and preparation areas for hazardous drugs 
shall be trained in appropriate procedures to pro
tect themselves and prevent contamination. 

RADIOPHARMACEUTICALS AS CSPs 

In the case of production of radiopharmaceuti
cals for positron emission tomography (PET), gen
eral test chapter Radiopharmaceuticals for Posi
tron Emission Tomography-Compounding (823) 
supersedes this chapter. Upon release of a PET 
radiopharmaceutical as a finished drug product 
from a production faci1ity, the further handling, 
manipulation, or use of the product will be consid
ered compounding, and the content of this section 
and chapter is applicable. 

For the purposes of this chapter, radi
opharmaceuticals compounded from sterile com
ponents in closed sterile containers and with a vol
ume of 100 mL or less for a single-dose injection 
or not more than 30 mL taken from a multiple
dose container (see Injections (1») shall be desig

nated as, and conform to, the standards for Low
Risk Level CSPs. 

These radiopharmaceuticals shall be com
pounded using appropriately shielded vials and 
syringes in a properly functioning and certified 
ISO Class 5 (see Table 1) PEC located in an ISO 
Class 8 (see Table 1) or cleaner air environment to 
permit compliance with special handling, shield
ing, and negative air flow requirements. 

Radiopharmaceutical vials designed for multi
use, compounded with technetium-99m, exposed 
to ISO Class 5 (see Table 1) environment, and 
punctured by needles with no direct contact con
tamination may be used up to the time indicated by 
manufacturers' recommendations. Storage and 
transport of properly shielded vials of radi
opharmaceutical CSPs may occur in a limited ac
cess ambient environment without a specific ISO 
class designation. 

Technetium-99m1molybdenum-99 generator sys
tems shall be stored and eluted (operated) under 
conditions recommended by manufacturers and 
applicable state and federal regulations. Such gen
erator systems shall be eluted in an ISO Class 8 
(see Table 1) or cleaner air environment to permit 
special handling, shielding, and air flow require
ments. To limit acute and chronic radiation expo
sure of inspecting personnel to a level that is as 
low as reasonably achievable (ALARA), direct 
visual inspection of radiopharmaceutical CSPs 
containing high concentrations of doses of radioac
tivity shall be conducted in accordance with 
ALARA. 

Radiopharmaceuticals prepared as Low-Risk 
Level CSPs with I2-Hour or Less BUD shall be 
prepared in a segregated compounding area. A line 
of demarcation defining the segregated compound
ing area shall be established. Materials and garb 
exposed in a patient care and treatment area shall 
not cross a line of demarcation into the segregated 
compounding area. 

ALLERGEN EXTRACTS AS CSPs 

Allergen extracts as CSPs are single-dose and 
multiple-dose intradermal or subcutaneous injec-
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tions that are prepared by specially trained physi
cians and personnel under their direct supervision. 
Allergen extracts as CSPs are not subject to the 
personnel, environmental, and storage require
ments for all CSP Microbial Contamination Risk 
Levels in this chapter only when all of the follow
ing criteria are met: 
1. 	 The compounding process involves simple 

transfer via sterile needles and syringes of 
commercial sterile allergen products and ap
propriate sterile added substances (e.g., glyc
erin, phenol in sodium chloride injection). 

2. 	 All allergen extracts as CSPs shall contain ap
propriate substances in effective concentra
tions to prevent the growth of microorgan
isms. Nonpreserved allergen extracts shall 
comply with the appropriate CSP risk level 
requirements in the chapter. 

3. 	 Before beginning compounding activities, 
personnel perform a thorough hand-cleansing 
procedure by removing debris from under fin
gernails using a nail cleaner under running 
warm water followed by vigorous hand and 
arm washing to the e1bows for at least 30 sec
onds with either nonantimicrobial or antimi
crobial soap and water. 

4. 	 Compounding personne1 don hair covers, fa
cial hair covers, gowns, and face masks. 

5. 	 Compounding personnel perform antiseptic 
hand cleansing with an alcohol-based surgical 
hand scrub with persistent activity. 

6. 	 Compounding personnel don powder-free 
sterile gloves that are compatible with sterile 
70% isopropyl alcohol (IPA) before begin
ning compounding manipUlations. 

7. 	 Compounding personnel disinfect their gloves 
intermittently with sterile 70% IPA when pre
paring multiple allergen extracts as CSPs. 

8. 	 Ampul necks and vial stoppers on packages of 
manufactured sterile ingredients are disin
fected by careful wiping with sterile 70% IPA 
swabs to ensure that the critical sites are wet 
for at least 10 seconds and allowed to dry be
fore they are used to compound allergen ex
tracts as CSPs. 

9. 	 The aseptic compounding manipulations min

imize direct contact contamination (e.g., from 
glove fmgertips, blood, nasal and oral secre
tions, shed skin and cosmetics, other nonster
ile materials) of critical sites (e.g., needles, 
opened ampuls, vial stoppers). 

10. 	 The label of each multiple-dose vial (MDV) 
of allergen extracts as CSPs lists the name of 
one specific patient and a BUD and storage 
temperature range that is assigned based on 
manufacturers' recommendations or peer-re
viewed publications. 

11. 	 Single-dose allergen extracts as CSPs shaH 
not be stored for subsequent additional use. 

Personnel who compound allergen extracts as 
CSPs must be aware of greater potential risk of 
microbial and foreign material contamination 
when allergen extracts as CSPs are compounded in 
compliance with the foregoing criteria instead of 
the more rigorous standards in this chapter for CSP 
Microbial Contamination Risk Levels. Although 
contaminated allergen extracts as CSPs can pose 
health risks to patients when they are injected in
tradermally or subcutaneously, these risks are sub
stantially greater if the extract is inadvertently in
jected intravenously. 

VERIFICATION OF COMPOUNDING 

ACCURACY AND STERILITY 


The compounding procedures and sterilization 
methods for CSPs correspond to correctly de
signed and verified written documentation in the 
compounding facility. Verification requires 
planned testing, monitoring, and documentation to 
demonstrate adherence to environmental quality 
requirements, personnel practices, and procedures 
critical to achieving and maintaining sterility, ac
curacy, and purity of finished CSPs. For example, 
sterility testing (see Test for Sterility of the Prod
uct To Be Examined under Sterility Tests (71») 
may be applied to specimens of low- and medium
risk leve1 CSPs, and standard self-contained bio
logical indicators (Bl) shall be added to nondis
pensable specimens of high-risk level CSPs before 
terminal sterilization for subsequent evaluation to 
determine whether the sterilization cycle was ade-
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