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s Emergency Egress Procedures
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Next Meeting — Ms. Halsey/Ms. Knachel
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Virginia Board of Veterinary Medicine
Use of Compounded Drugs in Veterinary Practice

Guidance
Q1 May a veterinarian prescribe a compounded driug product?

A: A Virginia licensed veterinarian may prescribe a compounded drug product by preparing a
valid prescription pursuant to federal and state laws and regulations for an individual patient with
which there exists a valid veterinarian-client-patient relationship. The client may obtain the
compounded drug product from a pharmacy of their choice that is properly licensed by the
Virginia Board of Pharmacy. The payment arrangements for a prescribed compounded drug
product are not under the purview of the Board of Veterinary Medicine. However, a pharmacist
must be compliant with the Virginia Board of Pharmacy regulation, 18VAC110-20-390(A),
which states “A pharmacist shall not solicit or foster prescription practice with a prescriber of
drugs or any other person providing for rebates, ‘kickbacks,’ fee-splitting, or special charges in
exchange for prescription orders unless fully disclosed in writing to the patient and any third

party payor.”

Q: May a veteiinarian obtain compounded drug produsts from & pharmacy for administration in
histher offiesT

A: Yes, a Virginia licensed veterinarian may obtain compounded drug products from a pharmacy
that is properly licensed by the Virginia Board of Pharmacy for administration in the course of

their professional practice.
Q: May & vetarinarian dispense a ocompounded drug product?
A: A veterinarian may dispense a compounded drug product as follows:

Drug Compounded by Veterinarian in Veterinary Facility
A veterinarian may dispense a compounded drug produce if it is compounded by the veterinarian
pursuant to Virginia Code § 54.1-3410.2(J).

Drug Compounded by Pharmacy and Purchased by Veterinarian

A veterinarian may only dispense a compounded drug obtained from a pharmacy under the
conditions 'set forth in § 54.1-3301(2) which states “... a veterinarian shall only be authorized to
dispense a compounded drug, distributed from a pharmacy, when (i) the animal is his own
patient, (ii) the animal is a companion animal as defined in regulations promulgated by the Board
of Veterinary Medicine, (iii) the quantity dispensed is no more than a seven-day supply, (iv) the
compounded drug is for the treatment of an emergency condition, and (v) timely access to a
compounding pharmacy is not available, as determined by the prescribing veterinarian;...”
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mbeﬁspwmngm compounded drug product not i avoordance with federal law or the Virginia
Drug t Act?

A: The licensee may be subject to disciplinary action.

Ap nlicablé Laws

§ 54.1-3301, Exceptions.

This chapter shall not be construed to:

1, Interfere with any legally qualified practitioner of dentistry, or veterinary medicine or any physician
acting on behalf of the Virginia Department of Health or local health departments, in the compounding of
his prescriptions or the purchase and possession of drugs as he may require;

2, Prevent any legally qualified practitioner of dentistry, or veterinary medicine or any prescriber, as
defined in § 54.1-3401. acting on behalf of the Virginia Department of Health or local health
departments, from administering or supplying to his patients the medicines that he deems proper under
the conditions of § 34.1-3303 or from causing drugs to be administered or dispensed pursuant to §§ 32.1-
42.1 and 54.1-3408. except that a veterinarian shall only be authorized to dispense a compounded drug,
distributed from a pharmacy, when (i) the animal is his own patient, (ii) the animal is a companion
animal as defined in regulations promuigated by the Board of Veterinary Medicine, (iii) the quantity
dispensed is no more than a seven-day supply, (iv) the compounded drug is for the treatment of an
emergency condition, and (v) timely access to a compounding pharmacy is not available, as determined
by the prescribing veterinarian;

§ 54.1-3401. Definitions.

"Compounding” means the combining of two or more ingredients to fabricate such ingredients into a
single preparation and includes the mixing, assembling, packaging, or labeling of a drug or device (i) by
a pharmacist, or within a permitted pharmacy, pursuant to a valid prescription issued for a medicinal or
therapeutic purpose in the context of a bona fide practitioner-patient-pharmacist relationship, or in
expectation of receiving a valid prescription based on observed historical patterns of prescribing and
dispensing; (ii} by a practitioner of medicine, osteopathy, podiatry, dentistry, or veterinary medicine as
an incident to his administering or dispensing, if authorized to dispense, a controlled substance in the
course of his professional practice; or (iii) for the purpose of; or as incident to, research, teaching, or
chemical analysis and not for sale or for dispensing. The mixing, diluting, or reconstituting of a
manufacturer's product drugs for the purpose of administration to a patient, when performed by a
practitioner of medicine or osteopathy licensed under Chapter 29 (§ 54.1-2900 et seq.), a person
supervised by such practitioner pursuant to subdivision A 6 or A 19 of § 54.1-2901, or a person
supervised by such practitioner or a licensed nurse practitioner or physician assistant pursuant to
subdivision A 4 of § 54.1-2901 shall not be considered compounding.

§ 54.1-3410.2. Compounding; pharmacists’ authority to compound under certain conditions; labeling

and record mailntenance requirements.

A. A pharmacist may engage in compounding of drug products when the dispensing of such compounded
products is (i) pursuant to valid prescriptions for specific patients and (ii) consistent with the provisions

of § 54.1-3303 relating to the issuance of prescriptions and the dispensing of drugs.

Pharmacists shall label all compounded drug products that are dispensed pursuant to a prescription in
accordance with this chapter and the Board's [Pharmacy] regulations, and shall include on the labeling
an appropriate beyond-use date as determined by the pharmacist in compliance with USP-NF standards

Jfor pharmacy compounding.
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B. 4 pharmacist may also engage in compounding of drug products in anticipation of receipt of
prescriptions based on a routine, regularly observed prescribing pattern.

Pharmacists shall label all products compounded prior to dispensing with (i) the name and strength of
the compounded medication or a list of the active ingredients and strengths; (ii} the pharmacy's assigned
control number that corresponds with the compounding record; (iii) an appropriate beyond-use date as
determined by the pharmacist in compliance with USP-NF standards for pharmacy compounding; and

(iv) the quantity.

C. In accordance with the conditions set forth in subsections A and B, pharmacists shall not distribute
compounded drug products for subsequent distribution or sale to other persons or to commercial entities,
including distribution to pharmacies or other entities under common ownership or control with the
JSacility in which such compounding takes place; however, a pharmacist may distribute to a veterinarian
in accordance with federal law.

Compounded products for companion animals, as defined in regulations promulgated by the Board of
Veterinary Medicine, and distributed by a pharmacy to a veterinarian for further distribution or sale to
his own patients shall be limited to drugs necessary to treat an emergent condition when timely access to
a compounding pharmacy is not available as determined by the prescribing veterinarian.

A pharmacist may, however, deliver compounded products dispensed pursuant to valid prescriptions to
alternate delivery locations pursuant to § 54.1-3420.2.

A pharmacist may provide a reasonable amount of compounded products to practitioners of medicine,
osteopathy, podiatry, or dentistry to administer to their patients, either personally or under their direct
and immediate supervision, if there is a critical need to treat an emergency condition, or as allowed by
Jederal law or regulations. A pharmacist may also provide compounded products to practitioners of
veterinary medicine for office-based administration to their patients.

Pharmacists who provide compounded products for office-based administration for treatment of an
emergency condition or as allowed by federal law or regulations shall label all compounded products
distributed to practitioners other than veterinarians for administration to their patients with (i) the
statement "For Administering in Prescriber Practice Location Only"; (ii) the name and strength of the
compounded medication or list of the active ingredients and strengths; (iii) the facility's control number;
(iv) an appropriate beyond-use date as determined by the pharmacist in compliance with USP-NF
standards for pharmacy compounding; (v) the name and address of the pharmacy; and (vi) the quantity.
Pharmacists shall label all compounded products for companion animals, as defined in regulations
promulgated by the Board of Veterinary Medicine, and distributed to a veterinarian for either further
distribution or sale to his own patient or administration to his own patient with (a) the name and strength
of the compounded medication or list of the active ingredients and strengths; (b) the facility's control
number; (c) an appropriate beyond-use date as determined by the pharmacist in compliance with USP-
NF standards for pharmacy compounding; (d) the name and address of the pharmacy; and (e) the
quantity.

E. Pharmacists shall ensure compliance with USP-NF standards for both sterile and non-sterile
compounding.

J. Practitioners who may lawfully compound drugs for administering or dispensing to their own patients
pursuant to' §§ 54.1-3301, 54.1-3304. and 54.1-3304,1 shall comply with all provisions of this section and

the relevant Board regulations.

P3



USP 795



USP-NF Page 1 of 12

Printec on: Wed Jul 31 2019, 14:45:37 pm

Printed by: Sammy Johnson

Not Yet Officinl as of: 31-Jul-2019

To be Offidal on 1-Dac-2019

Docld: GUND-90DCE480-DC23-4A63-ADE-01CARSTIFBTE 3 _an-US

Printed from: hittps://enline.uspnf.com/uspni/dh 1/GUID-98DCB4AD-DC23-4A63-AD2E-01CABI7IFBTE_3_en-US
© 2019 USPC

(795) PHARMACEUTICAL COMPOUNDING—NONSTERILE
PREPARATIONS

Change to read:

1. INTRODUCTION AND ECOPE
This chapter describes the minimum standards to be folowad when preparing compoundad nonstarile praparations {CNSPs) for humans and animals. For
purposas of this chapter, nansterile compounding Is defined as combining, admixing, diluting, pocling, reconstituting other than as provided in the
manufacturer's sbaling, or otherwise altering & drug or bulk drug substsnce 1o create a nonsterils medication.

https://online.uspnf.com/uspnf/document/GUID-98DCB48D-DC23-4A63-AD2E-01CA89... 7/31/2019
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The requirements in this chapter must be followed to minimize harm, induding death, to human and animal patients that could rasult from 1) excessive
microblal contsmination, 2) varsbility from the Intanded strength of correct ingredients {v.g, 210% of the labeled strength), 3) physical and chemical
incompatibilltias, 4) chemical end physical contaminants, snd/or 5) use of ingredisnts of Inlppmprhtu quﬂlty

Handling of nonsterile hazardous drugs (HDs) must additionally comply with Hazardous Drug diing

1.15cope
CNSPS SUBIECT TO THE RECLIREMENTS IN THIS CHAPTER
CNSPs that must comply with this chapter indlude but are not limited to the following dosage forms;

Solld orsl preparations

. Liquid orsl praparations

. Rectal preparations

' Vaginal preparations

. Topical prepantions {i.e, creams, gels, ointments)

. Nasal and sinus preparations Intended for local application {Le, nasal sprays and nasal imgation)

Otlc preparations

PRACTICES NOT SUMECT TO THE REGUIREMENTS IN THIS CHAPTIR
Tha following practices are not consldered compounding and are not required to meet the requirements of this chapter.

Adminlstration: Preparation of a single dose for a single patient when administration will begin within 4 hours of beginning the preparation Is not required to
muat the standards in this chapter.
Nonstertle endiopharmaceuticals: Compounding of nonsterile ndiophnmmuuuls Is not uqulred to meet the standards bn this chapter and Is subject to the
f‘qlﬂﬂl‘ﬂlhﬂln RagiopnarmaceUTicas—rrenanitio pounding, b ! R 8
Reconstitution: Reconstitution of & wrmnﬂonlly mnnuhctund nonmrllo pmduct In ammhm wlth the divections contained In the menufacturer
approved labeling is not sequired to meet the standards In this chaptar.
Repackaging: Repackaging of conventionally manufactured drug products is not required to meet the standards in this chapter (sse Good Repackaging
Eractices {1178)).
Spiitting tablets: Breaking or cutting a teblet intc smaller partions Is not required to meet the standards In this chepter.

PERSONNEL AND SETTINGS AFFECTID

This chapter applias to all parsons who prepare CNSPs and all places where CNSPs are prepared. This includes but Is not imited to pharmacists, technicians,
nursas, physidans, veterinarians, dantists, naturopaths, and chiropractors, in all places Including but not imited to pharmacies, hospitals and other healthcars
Institutions, patlent treatment sites, and physicians’ or veterinarlans’ practice sites.

The compounding facility’s leadership and all personnel involved In preparing, storing, packaging, and transporting CNSPs are rsponsible for 1) ensuring
that the applicable practices and quality standands In this chapter ane continuaily and consistently applied to their operations, and 2) proactivaly Identifying and
remedying potential problems within thelr operatlons. Personnel angaged In the compounding of CNSPs must also comply with laws and regulstions of the
applicable ragulstory jurisdiction.

The compounding facility must designate ona or mare individuals to be responsibl and accountable for the performance and operation of the facifity and
personnel for the preparation of CNSPs. The responsibilities of the designated person(s) Incude but are not limited to:

Overseeing & tralning program to ensure competsncy of parsonnal tnvolved In compounding, handling, and preparing of CNSPs

Selacting componants

Meonitoring and observing compeunding activities and taking immadiate comective actlon if deficiant practices are observad

Ensuring that standard operating procedures (SOPs) are fully implemented. Tha designated person(s) must ansure that follow-up 15 carried out if
praoblems, devistions, or errors are identified

Establishing, monltoring, and documenting proceduras for the handling and storage of CNSPs and/or componants of CNSPs
The designated person{s) must be Identified in an SOP. If the compounding facility hiss only ane person responsible for alt of the compounding in the fadlity,
then that person Is the designated parson.

L PERSONNILL TRARNING AND EVALUATION

All personnsl Involved in the preparation and handling of CNSPs must be Initially tralned, must demonstrate competency, and must undergo refresher training
every 12 months. Tralning and competency of personnel must be documanted as dasaribed in 15, Documentation.

A designated parscn must oversse a tralning program that describes the required training, the fraquency of training, and tha procass for evaluating the
competency of personnel Involved In nonsterlle compounding and handling of CNSPs. This program must squip personnel with knowledge and training In the
required skills nacessary to parform their assigned tasks,

Bafore beginning to prepare CNSPs indapendantly, all compounding personnal must complats tralning and be’able to demonstrate proficency in the
principtes and hands-cn sidlls of nonsterlle manipulations for the type of compounding they will be performing. Proficiency must be demonstrated every 12
maniths in st least the following core competencies:

Hand hyglene

Page 2 of 12
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Garking

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 {a.9., Master Formuletion Records and Campounding Records)

Staps In the tralning procsdure must Indude the following:

Read and understand this chapter, other applicable standards, and other refevant Iiterature
Understand and intefpret Safety Data Sheets (SDSs) and, if applicable, Certificates of Analysis (COA)
Rend and understand procedures ralated to thelr compounding duties

A designated person must cverses the tining of personnel. Tralning and observation may ba performed by the designated person(s) or an assigned tralnar.
Personnel must be obsarved and gulded throughout the training process. The personne| will then ba expacted to repsst the procedures Independently, but
under the direct supervision of the designated parson(s) and/or tralner. Parsonnel will be permitted to perform the procadure without direct supervision only
after indepencently demonstrating understanding and compatency. Upen completion of the training program, the designated person(s) and/or tralner must
decumant that the personnel has been tralned and successfully completed competency assessments (see 75. Documentation).

In addition to the Initial and annual competency training and evaluation described In this section, a designated person should monitor and obsarve
compounding activities and must take immediate corective actlon if deficlant practices are obsarved. SOPs must desciibe procedures for the monitoring and
vbserving of compounding activities and personnel,

i tha facliity has only one person in the compounding opsration, that parson must documant that they have obtained training and demonstrated
compatency, and they must comply with tha other requirements of this chapter.

3. PERGONAL HYGIENE AND GARBING

IndIviduals entering the compounding ares must maintaln personal hygiene. individuals must evaluate whather they have a personal risk of potantially
contaminating the compounding environment and CNSP {e.g., personnel with rashes, recent tattoos or oozing sanes, conjunctivitls, or active respiratory
Infection), Individuals must report these conditions to the designated parsenis). The designated person{s) is responsible for evaluating whether thesa Indiiduals
should be excluded from working In compounding areas befora thalr conditions heve resoived bacause of the risk of contaminatirg the CNSP and the

environment.
5.1 Parsontel Preparation
Perzonnel engaged in compounding must maintain hand hygiene and maintain cleanfiness required for the type of compounding performed.
Bafore entering the compounding area, compounding persormsl must remove any ltems that are not easily cleanable and that might Imarfers with garbing. At
a minimum, parsonnel must:

Remove parsonal cuter garmants {s.g. bandanas, coats, hats, Jackets}

Remove all hand, wrist, and other exposed jewelry, induding piercings that could interfere with the effactiveness of garbing or hand hygiene (s.g.,
wtches, rings that may tear glowes)

Remove earbuds or hendphones
The desighated person{s) may permit accommodatlons as long as the quality of the environment and CNSP will not be affacted.

9.2 Hand Hypime
Parsonnel must perform hand hyglens when entering the compounding area to compound as described in Sax 3-1. Akohol hand sanitizers alone are hot
sufficlent.

Box 3-1. Hand Hyglsne Proceduras

Wash hands and forearms up to the elbows with soap and water for at least 30 saconds.

Dry hands and foreanms to the elbows completely with disposable towsls or wipers.

Allow hands and forearms to dry thoroughly bafore donning gloves.

To minimize the Hsk of cross-contaminating other CNSPs and contaminating other objects (e.g. pens and keyboards), gloves should be wiped or replaced
bafore beginning & CNSP with different components.
All glovas must be inspected for holes, punctures, or tears and must be replaced immediately if such defects ara detected,
3.3 Gurb and Glove Requirements

https://online.uspnf.com/uspnf/document/GUID-98DCB48D-DC23-4A63-AD2E-01CA89... 7/31/2019
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Gloves must ba womn for all compounding activities. Other garb {e.g., shoe covers, head and faclal hair covers, face masks, gowns) should be wom as nesded
for the protaction of parsonnel from chemical exposures and for prevention of preparation contamination and must be appropriate for the type of
compounding performad. The garbing requirements and frequency of changing the garb must be dutermined by the facliity and documanted In the facllity's
SOPs.

Garb must be stored In a manner that minimizes contarmination {e.g., sway from sinks to avold splashing). Visibly solled garb or garb with tears or punctures
must be changed immedintely.

f gowns are worn, they may ba re-used if not solled. If used, gicves, shoe covers, hair covers, fadel halr covers, face masks, or head coverings may not be re-
used and must be replced with new ones, If used, non-disposable garb, such as geggles, shoukd be cleaned snd sanitized with 70% isopropyl alcohol bafore re-
use.

4. PUTLDINSS AND FACILITIES
4.1 Compounding Spece

Space must be specifically designated for nonsterlla compounding. The mathod of designation {e.g., visible perimeter) must ba described In the fadlity’s SOP.
Other activities must not be occurring In tha space at the same time as compounding. Tha compounding space must be well-ighted and must be matntalned in
a clean, orderly, and sanltary condition, and In a good state of repair. Carpet Is not sllowed In the compounding space. Surfaces should be resistant to damage
by clesning snd sanitizing agents,

The space must provida for the orderly placement of equipmant and materials to prevent mix-ups among companents, containers, labals, In-process
materials, and finished CNSPs. The space should be desighed, amanged, and used in & way that minimizes cross-contsmination from non-compounding areas.

4.2 Storage Area

Compounding personnel must monitor temperatures in storage area(s) sither manually at least once dally on days that the facllity Is open or by a coptinuous
temperature recording device to determine whether the temperature rernains within the appropriate range for the CNSPs or components, The results of the
temparature readings must be documented on s tamparature log or stored in the continuous temparature racording devics, and must be retrievable. All
temperature monitoring equipment must ba calibrated or verifiad for nccuracy as recommencled by the manufacturer or evary 12 months If not specified by the
menufacturer,

Tha compounding facHity must adhers to SOPs to detect and prevent temparature excursions within storage area{s). When It Is known that # CNSP or
component has been axposed to temparatures either below or above the storage temperature fimits for the CNSP or component, personnel must determine
whather the CNSP or component Integrity or quality has been compromised and, if so, the CNSP or componsnt must ba discardsd.

AN CNSPs, componants, aquipment, and cortalners must ba stored off tha floor and in & manner that prevents contamination and permits Inspection and
cleaning of tha storage areals).

4.3 Water Sources

A source of hot and cold water and sn easily accessible sink must be available for compounding. The sink must be emptied of all Rams unrelsted to
compounding and cleaned when visibly solled befare being usad to clean any squipment used in nonsterlle compounding. The plumbing system must be free
of defects that may contribute to the contaminstion of any CNSP. Purifisd Woter (see Wiater for Sharmaceutical Purpases (1231, distilled water, or reversa
osmosls water should be usad for finsing equipment and wtensils.

F. CLIANING AND SANITIZING
Cleaning and sanitizing of the surfaces in the nonsterile compounding arsa{s) must occur on a regular basls at the minimum frequancles specified In Table I
or, if compounding Is not performed dally, clesning and sanftizing must be completad before inltlating compounding. Cleaning and sanitizing must be repeated
whan 5pllls occur and whan surfaces are visibly solled.
Cleaning and sanitizing ngents must be selecied and used with conaideration of compatibilities, effectiveness, and to minimlze the potentlal to leave residues.
H clsaning and sanlilzing are performad as separsts siaps, deaning must ba performed first.

Table 1. Minlmum Fregjuency for Cleaning and Sanltizing Surfaces In Nonsterfle Compounding Area(s)

Site Minlmum Frequency

At the baginning and end of sach shif, after spills, and when surface

contarmination Is known or suspected

Clean and sanltlze the work surfaces bstween compounding CNSPs
‘Woark surfaces with different components

Dally, after spills, and when surface contaminatlon (e.g. splashas) Is known

Floors or suspacted

Every 3 months, after spllls, and when surface contarmination (e.g., spiashes)
Walls Is known or suspacted
Callings When visibly solled and when surface contamination Is known or suspected

Every 3 months, sfisr spllls, snd when surface contamination {e.9., splashes)
Storage shelving s known or suspacted

&. SQUIPMENT AND COMPONENTS
6.1 Equipinent
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The equipment and supplies used for compounding a CNSP must be suitable for the specific compounding process. Equipmaent surfaces that contact
components must not ba reactive, additive, or torptive, and must not alter the quality of the CNSPs. Dispasable or dadicated equipment may be usad to reduce
the chance of bioburden and cross-contamination.

Equipment must be stored in a manner to minimize tha risk of contamination and must be located to facllitate its use, maintenence, and desning. Equipment
and devices used In the compounding or testing of compounded preparations must be Inspected prior ta use and, if appropriate, verified for accuracy as
recommanded by the manufacturer and st the frequancy recommended by the manufacturer, or st lsast every 12 monthe, whichever is more fraquent. After
compounding, the equipment must be cleaned to prevent cross-contamination of tha next preparation.

Weighing, measuring, or otherwise manipulating components that could gensrate alrborne chemical particles [¢.9, active pharmaceutical ingredients (APls),
added substances, conventicnally manufactured products] must be assessed to determine If these activities must be parformed In closed system processing
device to reduce the potential exposure to parscnnel or contamination of the facility or CNSPs. Examples of closed system processing devices include
containment vantilated enclosures (CVEs), blologlcal sefety cablnets (BSCs), or single-use containment glove bags. The process evaluation must be carvied out in
accopdance with the fadlity SOP and the assessment must ba documanted,

If m BSC or CVE is used, It must be certified every 12 months according to requirements such as the current Controlled Enviranmaent Testing Assoclation (CETA),
NSF Intamatioral, or American Soclaty of Hesting, Refrigersting, and Alr-Condltioning Englnesrs (ASHRAE) guldebines, or other laws and regulations of the
applicable regulstory Jurisdiction.

i a CVE or other non-disposable device is used, it must ba claanad as dascribed in Jable 2.

Tabls 2. Minimum Freguency for Clsaning snd Senftizing Equipmsnt In Nonrsterlls Compounding Aren(s)

Page 5 of 12

Site Minimum Frequency

At the beginning and and of sach shift, after spifls, and when surface
contamination Is knawn or suspected

Clean and sanitlze the horizontal wark surface of the CVE between
CVE compounding CNSPs with different components

Before first use and thereafter in accordance with tha manufacturer's
recommaendations

i no racommendstion ks available, after compounding CNSPs with
Other devices and equipment used in compounding operations differant components

6.2 Components
Tha compounding fadlity must have writtan SOPs for the sslection and Inventory contro| of all components from recslpt to use In a CNSP.
SDSs must be readily accessible to aR personnel working with APls and added substances located in the compounding facllity. Personnel must be Instructed
on how to retrieve and Interpret nesded Information.

COMPONENT SELECTION
A designated parson must ba responsible for selecting components to be used in compounding.
APls:
Must comply with the criteria In the USE-NF monograph, If one exists
Must have a COA that includes the spacifications and test results and shows that the AP| meets the specifications
In the Unlted States, must be obtained from sn FDA-registered facllity
Outside of the United States, must comply with laws and regulations of the applicable ragulatory Jurisdiction
All components other than APt
Should be accompanled by a COA that verifias that the componant mests the criterla In the USP-NF monograph, if one exists, and any additional
spacifications for the component
In the United States, should be obtalned from an FDA-registered facllity
If it cannat be obtained from an FDA-reglstered fadlity, the designated person(s) must select a component that Is sultable for the intended use

Qutskde of the United States, must comply with laws and regulations of the applicabis regulatory Jurisdiction

COMPONENT RECEIPT
Upen receipt of components other than cenventionally manufactured products, the COA must be reviewed to ensure that the component has met the
scceptanca criteria In a USP-NF monograph, if one exdsts. For componens other than conventionally manufactured products, Informatien including the recelipt
date, quantity recelved, supplier name, lot number, expiration date, and results of any in-house or third-party tasting performed must ba documanted.
The date of recelpt by the compounding facility must ba clesrly and Indallbly marked on each component package that Iacks a vendor expiration dete.
Packeages of componants (l.e., APl and added substances) that lack a vendor's expiration date must not be used by the compouniing tacility after 3 vears from

https://online.uspnf.com/uspnf/document/GUID-98DCB48D-DC23-4A63-AD2E-01CA89...

7/31/2019

P9



USP-NF

the date of receipt. A shorter expimtion date must be assigned according to Bharmacauticy I g g :
Component Recaip? If tha same component contalner is also used in sterlle cwnpaunding of Iﬂhl Ingrndlont Is known to ba lusmpﬂbh o degradation.

For sach use, the lot must be exsmined for evidence of deterioration and other aspects of unacceptable quality. Onee remaved from the original container,
components not usad jn compounding {e.g., sxcess after welghing) should be discarded and not returnad to the original container to minimize the risk of
contaminating the original container.

Any component found to be of unacceptable quality must be promptly rejected, dearly lsbeled as rejected, and segregated from active stock to prevent use
before approptiate disposal Any othet |ots of that componant from that vendor must ba examined to datermine whather the other lots have the sama defect,

COMPONENT EVALUATION BEFORE USE

Bedore use, compounding personnel must visually re-inspect all components. Packages must be inspacted 1o detect contalner breaks, looseness of the cap or
closure, or deviation from the expected appearanca or texture of the contents that might have occurred during storage.

Compounding personns] must ascertain before use that components ara of the comect identity based on the labaling and have been stored under required
conditions In the facllity.

i the comect identity, strength, purity, snd quality of components intended for preparation of CNSPs cannot be confirmed (v.q., contalners with damaged or
incomplete labeling), thay must ke Immedlately rejected. If they are not immediately discardad, they must be clearly labeled as rejected, and sagregated to
prevent their use before disposal.

COMPONENT HANDLING
All components must be handled In accordance with the manufscturer’s instructions or per faws and regulations of the applicable regulatory jurisdiction. The
handling must minimize the risk of contamination, mix-ups, and deterioration {s.g., loss of identity, strength, purlty, snd quality).

COMPONINT SPILL AND DISPOSAL

The facllity must maintain chemical hazard and disposal information {e.., SD5s} and must review and update its chemical hazard and disposal information
avery 12 months. The chemical hazard and disposal information (e.g., SDSs} must be made accessible 16 compounding personnel.

The facllity must have an SOP for tha mansgamant of nonhezardous component spills and disposal. if required by the SOP, these activities must ba
documented and comective action taken.

The facliity must have a reacily accessible spill kit in the compounding ares. The contents of the spill kit should be affixed to the packaging of the spilf kit If
not readily visible on the manufacturer’s labsl.

All personnel who mey be raquired to ramediate a spill must recelve tralning in splll managemant of chemicals used and stored at tha compounding facllity.
Relresher training must be conducted every 12 months and documented for all psrsonnel who may be required to clean up a splll

Waste must ba disposad of In accordance to laws and regulations of the applicable regulatory jurisdiction. The disposal of companents rust comply with
laws and regulations of the applicable regulatory Jurisdiction. For information on the handling of HDs, see (800},

7. MASTER FORMULAYION AND COMPOUNDING RECORDS
7.1 Creating Muster Formulation Records

A Master Formulation Record is a detailed record of procedures that dascribas how tha CNSP is 1o be prepared. A Master Formulaticn Record must be created
for each unique formulation of a CNSP. CNSPs are prepared according to the Master Formulstion Record and the preparation information Is documanted on a
Compeunding Record (see 7.2 Creoting Compounding Records). Any changes or alterations to the Master Formulation Record must ba approved and
documentad according to the facllity's SOP. Sax 7-1 lists the Information that must be included In a Master Formulation Record.

Box 7-1, Master Formulation Records

A Master Formulation Record must indude at least the following Information:

Natrie, strength of activity, and dosage form of the CNSP

identities and amounts of sll components

if applicable, relevart charactaristics of components (e.g., particle size, salt form, purity grade, solubility)

Contalner-closure systamis)

Complata instructions for preparing the CNSP, including equipment, supplies, end & description of the compounding steps

Physicat description of the final CNSP

Assipned beyond-use date {BUD) and storage requirements
) Refarence source to support the assigned BUD snd storage requirements
i appiicable, calculations to determine and verify quantities and/or concantrations of components and strength or activity of APl
Labeling requirements (e.g., shake well)
Quallty control (QC) procedures {e.g., pH testing, visunl Inspaction) and sxpected results

Gthaer information needed ta describe the compounding process and ansure repeatabliity {e.g. adjusting pH, temparaturs)

72 Creating Compounding Racords
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A Compounding Record documents the compounding of sach CNSP. A Compounding Record must be created for all CNSPs. Ench Compounding Racord must
ba reviewsd for complstsnass bafore tha CNSP Is released. Tha kientlfier of the parson completing the review and the date of review must ba documented on
the Compounding Record, The Compounding Record must parmit traceability of all components in tha case of a recall or known quality issue. The Master
Formulation Record can ba used as the basks for preparing the Compounding Recerd. For sxampls, a copy of the Master Formulation Recard can be made that
contains spaces to record the Information needed to complete the Compounding Recard. Sox 7-2 lists the information that must be included in 3 Compounding
Record.

Bax 7-2. Compounding Records

Compounding Records must include at lsast the following Information:
Name, strangth or activity, and dosage form of the CNSP

Dute and time of preparstion of the CNSP

Assigned intemal identification number {e.g., prescription, order, or lot number}

A method to identify the Individuals involved In the compounding process and verifying the final CNSP

Name, vendor or manufacturer, jot number, and expiration date of sach component

Walght or measuremant of sach componant
Total quantity compounded
Assighed BUD and storage requirements

I applicable, calculntions to determine and varlfy quantities and/or concentrations of componants and strength or activity of API

Physical description of the final CNSP

Results of quality control procedures (2.5, pH testing, visual inspection)

Master Formulation Record reference for the CNSP

0. RELEASE INSPECTIONS

At the complation of compounding snd before refease and dispansing, the CNSP must be visually Inspected to datermine whather the physical appesrance is
a3 axpected. Inspactions must also confirm that the CNSP and Its labeling match the Compounding Record end the prascription or medication order. Some
CNSPs, 15 noted in thelr Master Formulation Record, also must be visualy checked for cartaln characteristics (e.9. emulsions must be chacked for phasa
separation). All checks and inspections, and If required, any other tests necessary to ensure the quality of the CNSP must be detalled in the facility’s Master
Formulation Records. Checks and inspections must be documented. Additional qualtty assurance {QA) and quality control activitles are described In 72 Quality
Assurance and Quuolity Control, Pre-release Inspaction also must include a visual inspection of contalner-closure Integrity (e.g., chacking for leakage, cracks In the
contalney, or Impropar seals). CNSPs with ohsarvad defects must be Immediately discarded, or marked and segregated from acceptable units In a manner thst
pravents them from befng released or dispansed.

9. LABELING
The term Iabeling designates all labsls and other written, printed, or graphic matter on the Immediate container or on, or in, any package or wrapper in which
the article Is enclosed, =xcept any outer shipping container. The term label designates the part of the [sbeling on the immediate container. See Lgbeling (7).
Every dispensed CNSP must be labeled with adequate, legible identifying information to prevent errors during storage, dispensing, and use. All labeling must
be In complianca with lwws snd ragulstions of tha applicabbls regulstory Jurisdiction. ’
Tha label on each immediate container of the CNSP must, at a minimum, display the follawing Information:

Assigned intemal Identification number {e.g., barcode, presaiption, order, or lot number)
- Active componsnt(s), and amounts, activities, or concantrations
) Dosage form

Amount or volume In each contalner

Storage conditions If other than controlled room temperature

BUD
The labeling on the CNSP should display the following Information:

Route of administration

Indication that the preparation Is compounded
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Any special handling Instructions

Any waming statements thet are applicabla
Namw, address, snd contact Information of the compounding facility If the CNSP is to be sent outside of the facliity or healthcars systemn in which it was
compounded
Labaling operations must be controlled to prevent labeling errors and CNSP mix-ups. A final check must be conducted to verify that the cormrect labal has been
sffixed to the finished CNSP. All labels must also comply with laws and regulations of the applicabls regulstory Jurisdiction.

16. ISTABLISHING BEYOND-USE DATES

10.1 Terminology

Each CNSP Iabel must state the dats, or the hour and date, beyond which the preparation cannot ba used and must be discarded {18, the BUD). BUDs for
CNSPs are calculated in terma of hours, days, or months.

BUDs and expiration dates are not the same. An expiration date identifies the time during which a corventionally manufactured drug product, active
Ingredient, or added substance can be expected to meet the requirements of a compendlal monograph, if one exists, or maintain expected quality provided R is
kept under the spacified storage mndlﬁnns. The wlmlon date Ilmlu the tima during which a oomanuomlly mlnufactuud product, APl, or added substance
may ba dispensed or used {see Lobaling gbels ond Labs D, G pirg and Bevond Jgig). Expiration dates are
assigned by manufacturers based on nnnlrtlul and parformnnu unlng afthn sterility, chlmlul nnd physlcnl stabllity, md packaging Integrity of tha product.
Expiration dates are specific for a particular formulation in its container and at stated exposure conditions of fumination and temperature.

10.2 Parameten 1o Conslder In Establishing a BUD

BUDs for CNSPs should be established conservatively to ensure that the preparation maintains its required characteristics to minimize the risk of
contamination or degradation.

When establishing a BUD for & CNSP, 1t Is eritical that personnat carefully consider the possible ways that the physical or chemical characterstics of the CNSP
could changa over time. Tha following factars must be congldered:

The chamical and physical stabllity properties of the APl and any added substances in the preparation (e.g., if the APl snd added substances in the
preparstion are known to degrade over time snd/or under certaln storags conditions, which would reduce tha strength of the praparation and/or
produce harmful Impurities)

The compsatibility of the contalner—closure system with the finished preparation (a.g, lsachables, interactions, adsorption, and storage conditions)
Degradation of the container~closure system, which can lead to » reduction in Integrity of the CNSP

The potential for micrablal proliferation in the CNSP
100 Retablighing & BUD for a CNSP

The BUDs indicste the days after tha CNSP Is prepared and beyond which tha CNSP must not be used. The day that the preparation is compounded is
considerad Day 1. The BUDs in Tghis  are based on the abllity of the CNSP to maintain chemical and physicel stabliity and to suppress microblal growth, Tobie 3
rapresents the maximum BUDs for CNSPs that are packaged In tight, light-resistant containers unless conditions under 10.4 CNSPs Requiring Shorter AUDs or
10.5 Extendlng BUDs for CNSPs npply.

The aqueous and nonaqueous dosage forms in Igﬂg} are defined basad on tha watar activity (Aw) of the mest similer drug product described In Applicgtion
of Wa A on Lo Noj gITIG - in ganeral, the use of Aw aids In assessing tha susceptlbllity of CNSPs to microbial
ennnmlnlﬂon and the pmmill for AP| degradation due to I'ydmlysls. Raduced Aw greatly sssists in the prevantion of microblal proliferstion In mmmiomlly
manufactured products and is expected to convey the same benefit to CNSPs_ The list of manufactursd products in Applicg i ; gtinl
o Mansterite Phormoceutical Products {1112} Tahle 2 Is not exhaustive. However, it provides guldance on the Aw value of a plrtl:ullr CNSP lnd can assist
persannel In determining the BUD by dosage form based on Jable 3.

CNSPs with sn Aw > 0.5 should contaln sultsble sntimicrobial agents to pratect against bacteris, ysast, and mold contamination fram proliferation if
Inndvartently introduced during or after the compounding procass. When antimlcrobin] presarvatives are clinically contraindicated In a CNSP, storage of the
preparation in a refrigerator Is required If such storage does not change the physical or chemical properties of the CNSP (i.e,, precipitation).

Tahles 3. Maximum BUD by Type of Freparation in the Abssnce of u USP-NF Compounded Preparation Monogmph or CNSP-Spacific Stability

Information

Type of Praparation BUDs (deys) Storage Temparsturss
Non-praserved aqueous dosage formsk 4 Refrigerator
Preserved aqueous dosage formst 35 Controllad room temperature or nfﬂgiumr
Nonsgueous dosage formss 90 Controlled roam temparature or refrigerator
Solid desage formsd 180 Controfled room tamparature of refrigerator
* Ses Pockaniao g Sorage fcauraments (6531
" An aquecus prapamtion bs ane that has an Aw of » 05 (o g, amudsions, gels, creams, sol sprays, or dom

= Ary prapantion other than solid dosage forms that heve s recuced Aw of 0.5 {e.g, suppositories, ointments, foced olls, or waes).
¢ Capsules, tnblets, granudes, powders.
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10.4 CNSPs Requiring Shorter BUDs
A shorter BUD must ba astablished under the following circumstances:

I the AP) or any other components in the CNSP have an expiration date that is earflar than the BUD that could be assigned from Tabie 3, the expiration
dete supersedes the BUD and must be the assigned shortest date
i the CNSP Includes components from conventionally manufactured product(s), the BUD of the CNSP must not excead the shortest remaining expirstion
date of any of those conventionally manufactured product(s)
If the CNSP Includes components from other compounded prapasrations, the BUD of the final CNSP must not exceed the shortest ramaining BUD of any
of thoss compoundsd preparations
If the formulation Is known to requira a shorter BUD

10.5 Extanding BUDs for CNSPs

CNSPS WITH A LISP-NF MONCGRAPH
If there Is a USP-NF compounded preparation monograph for the CNSP, the BUD must not excesd the BUD specified In the menagraph,

CNSPS WITH STABILITY INFORMATION

The BUDs specified in Yable 3 for aquesus desage forms and nonaqueous dosage forms may be exteanded up to maximum of 180 days if there ks a stabllity
study (published or unpublished) using a stablfity-indicating assay for the API(s), CNSP, and type of container-closure that will be used.

If the BUD of the CNSP 1s axtanded bayond the BUDs in Tghble 3, an agueous CNSP should be tested for antimicroblal effectiveness (see Antimicrobig!
Efctiveness Testing {513). The compoundar may rely on 1) antimicrobial effactivensss testing that Is conducted (or contracted for] once for sach formulation n
tha particular container—dosure system In which It will ba packaged or 2) antimicroblal effectivanass testing resuits provided by an FDA-registered faciiity or
publishad In pesr-reviewad Iteraturs sources if the CNSP formulation ncluding any preservative) and container—closurs system are sxactly the same as those
tested unless a bracketing study Is performed. Antimicrobial effectiveness testing may be performed on a low concentration and a high concentration of the
active Ingredient In the formulation to establish preservative effectiveness across various strengths of the same formulation (e.g., bracketing). The
concentration of alt other Ingredients (Including preservatives) must be the same throughout the bracketing study.

11. s0Ps
Facifties preparing CNSPs must develop SOPs on all aspacts of the compounding operation. AN parsonnal who conduct of overses compounding activities
must ba trained In the SOPs and are responsible for ensuring that they are followaed.
One or more parson(s) must be designated to ensure that SOPs are fully Implemented. The designated person{s) must ensure that follow-up occurs If
problerns, deviations, or ervors am idantified.

12 QUALITY ASSURANCE AND QUALITY CONTROL
Quality sssurance and quality control programs are necessary to ensure that consistently high-quality CNSPs are prapared. QA Is a system of procedures,
attivities, and oversight that ensures that the compounding process consistently masts quality standards. QC Is the slmpling. hsﬂng. and documantation of
resvits that, taksn togathar, ansume that specifications have besn met before relsase of the CNSP. See Qugll ] Tasils icol Comnou. g
A facHity's QA and QC programs must be formally established and docurnented in SOPs that ansura that all aspacts of the pnpnmion of CNSPs are
conducted in accordance with this chapter and laws and regulations of the applicable regulatory jurisdiction. A designated person must ensure that the facility
has formal, written QA and QC programs that sstablish a system of:
1
Adherence to procedures
2
Prevention and detectlon of errars and other quality problems
3
Evaluation of compiaints and adverse svants
4,
Approprisia Investigations and corractive sctions
The SOPs must describe the roles, duties, and tralning of the psrsonnel responsible for each aspact of the QA program. Designated parson{s) responsible far
the QA program must have the training, experience, respensibllity, and authority to perform thase duties. The overall QA and QC program must be reviewed at
laast once svery 12 months by tha designeted parson(s). Tha results of the review must be documented and sppropriate action must be taken if needed.

13. CNSP PACKAGING AND TRANSPORTING '
18.1 Pucknging of CNSPs
SOPs rmust describe packaging of CNSPs. Personnel should select and use packaging materials that will maintain the physical and chemical Integrity and
stablitty of the CNSPs. Packaging mataerlals must protect CNSPs from damage, leakage, contamination, and degradation, while simultanecutly protecting
parsonnal from exposure.
132 Tramaporting CNSPs
I transporting CNSPs, the facllity must have wiitten SOPs to describe the mode of transportation, any special handling Instructions, and whether temperature
monitoring devices ara nesded.
14. COMPLAINT HANDLING AND ADVERSE IVENT REPORTING
Compounding facllities must develop and Implement SOPs for cainplaint and advarse evant report recalpt, acknowiedgment, and handling and designate one
or more parson{s) to ba responsible for handling them. Complaints may Include concams or reports an tha quality and labaling of, or pessible adverse reactlons
10, a spediic CNSP.
14.1 Compiaint Handling

Page 9 of 12
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The designated parson{s} must ensure that all complaints are reviewed to determine whather the complaint Indicates a potential quality problem with the
CNSP. if it dows, a tharough Investigation Into the ceuse of the problem must be Inftistad and completed. The Investigation must consider whether the quality
problem extends to other CNSPs. Corrective action, if necessary, must be implemented for sl potanthally affected CNSPs. Consider whather to Initiate a recall of
potentislly affacted CNSPs and whether to ceass nonsterfie compounding processes untll all undarlying problems hava been identifiad and corrected.

A readily retrievable written or elactronic recand of each comptaint must be kept by the faciity, regardiess of the source of the complaint (e.g., -mall,
telephone, mall). The record must contaln the name of the complainant or unique identifier, the date the complwint was received, the nature of the complaint,
and the response to the complaint. In addition, to the extent that the Information is known, the foflowing should ba recorded: the name and strangth of the
CNSP, the prescription or medication order number, and the ot number, if one Is assigned.

The record must afso Include the findings of any investigation and any follow-up. Records of complaints must be easlly retrievabls for review and evalustion
for possible trends and must ba retsined In accordance with the record-kesping requirements in 75. Documentation. A CNSP that Is returned in connaction with
a comphiint must be quarantined urtil it Is destroyed after completion of the Investigation and in accordance with laws and regulations of the applicable
regulatory Jurisdiction.

14.2 Adverse Evant Reporting

The designated persan(s) must ensure that reports of potential adverse events Involving a CNSP are reviewad. If the Investigation Into an advarse event
reveals a quallty problem with a CNSP that Is likely to affect other patlents, those patiants and prescribers potentially affected must ba informed. The designated
person{s) must review all adverse event reports as part of the QA and QC programs (sas 12 Quallty Assurance and Quality Controf), Adverse events must be
reported In accordance with facility SOPs and alf laws and regulstions of the applicabla regulatory Jurisdiction. In addition, adverss avents associated with a
CNSP should be raported to the FDA through the MedWatch program for human drugs and through Form FDA 19328 for snimal drugs.

15. POCUMENTATION
Al facilitios where CNSPs are prepared must hava and maintain written or electronkc documentation to demonstrate compliance with the requiremaents in this
chapter. This documentation must include, but is not limited to, the following:
Personnal training, competency assessments, and corrective actions for ary fallures
Equipmant records {e.g, callbration, vesificstion, and maintanance reports)

COA

Recaipt of compenents

SOPs, Master Formulation Recards, and Compaunding Records

Relasse Inspection and testing records

Information relsted to complaints and adverse events including cormective actions taken

Results of investigation and corrective actions
Documantation must comply with all laws and regulations of the applicable regulatory jurisdiction. Records must be leglble and stored In a manner that
prevents thelr deterlortion and/or loss. All required compounding records for s particular CNSP (e.g, Master Formulation Record, Compounding Racord, and
releasa Inspection and testing results) must be readily retriavable for at least 3 years after preparation or 85 required by the laws and regulations of the
applicable regulstory Jurisdiction, whichever is longer.

SLOSSARY
Astive pharmacautical Ingredient (AP1): Any substance or mixture of substances Intended to bs used in the compounding of » preparation, thereby becoming
the active ingredient in that preparation and fumishing pharmacological activity or other direct effect In the diagnosls, cure, mitigation, treatmant, or prevention of
dissase In humans and animals or affecting the structure and function of the body.
Added substances: Ingredients that are nacessary to compound a preparation but sre not Intended or expected te cause a pharmacologlc response if
administered aione In the smount or concentration contained in a single dose of the compounded preparation. The tarm Is used synohymously with the terms
innctive Ingredients, excipients, and pharmaceutical Ingredients.
Blological safety cabinet (B5C): A ventilated cabinat which may be used for compounding. These cabinets divided into three general classes (Class |, Chass Il and
Class 11B- Class [} BSCs are further divided into types (Type A1, Type A2, Type B1, and Type B2).
Cartificate of Analysis (COA): A report from the supplier of a componant, contalner, or closure that sccompanlas the supplisr's material snd contalns the
specifications and results of afi analyses and a description of the material.
Cleaning: The process of removing soll {e.g., crganic and Inerganic material) from objects and surfaces, normally accomplished by manunlly or mechanically using
watar with detergents or enzymatic products.
Component: Any ingredient used in the compounding of a preparation, Including any active Ingredient, added substance, or corwentionally manufactured
product.
Compounded nonsterila preparation (CNSP): A preparstion intended to be nonsterlla created by combining, ldmhdng, diluting, pooling, reconstituting other
than as previded In tha manufacturer’s labsing, or otherwise altering of a drug or bulk drug substance.
Compoundar: Personnel trained to compound preparstions.
Compounding: The process of comblning, admbdng, diluting, pooling, reconstituting other than as provided in the manufacturer’s labsiing, or otherwise altering a
drug or bulk drug substance to create a nonsterile medication
Compounding aren: A space that Is spacifically designated for nonsterile compounding. A visible parimeter should establish the boundaries of the nonsterlle
compounding ares.
Container-closure system: Packaging componants that togsthar contain and protect the dosage fovm. This includes primary packaging companents and
sscondary packaging componants, if the latter are intended to provide additional protection.
Containment glove bag: A single-use disposable glove bag that is capable of contalning sirbome chemical particles.
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Contalnment ventiiated stelosure (CVE): A full or partial enclosure that uses ventliation principles to capture, contaln, snd remove airbome contaminants
through high-sfficlency particulate air (HEPA) filtration and to prevant thelr refease [nto the work stwironment.

Conventionally manufactured preduct: A pharmaceutical dosage form, usually the subject of an FDA-approvad application that is manyfactured under current
good manufacturing practice conditions.

Dasignated parsonis): One or more Individuals assigned to be responsible and accountable for the performance and operation of tha facilty and personnel for
the praparstion of CNSPs.

Huzardous drug (HD): Any drug Identifled by at least one of the following six criteria: carcinogenicity, teratogenicity or developmental toxicity, reproductive
bendclty in humsns, organ toxdelty at low dose In humans or snimals, genotoxicity, or new drugs that mimic existing HDs In structure or toxicity. See [800).
Labaf: A display of written, printad, or graphic matter on the immadiats container of any article.

Labalings: All labefs and other written, printed, or graphlc matter that are 1) on any article or any of Its containars or wrappers, or 2) accompanying such an article.
Purifisd Water: The minimal quality of source water for the preduction of Purified Water is drinking water whose attributes are prescribed by the US
Envirenmantal Protection Agency (EPA), the EU, Japan, or the World Health Organization (WHO). This source water may be purified using unit operations that
Inclucls delonization, distifistion, lon m:hangc, revarse osmoﬂs, fitration, or other sultable purlﬁcnﬂnn praudum (Sn Water for Pharmaceutical Purposes {12314,

Fn-nmln:A suhstlnu ldded to Inhlblt mll:robhl grcvnh

Quality sssurance (QA): A system of procedures, sctivities, and cvarsight that ensures that the compounding procass consistantly mests quality standards.,
Quality contrel (QQ): The sampling, testing, and documentation of results that, taken tagether, ensure that specifications have been met before release of the
CNSP.

Reconstitution: The process of adding a diluent to a corventionally manufactured product to prapare a sclution or suspsnsion.

Ralanse Inspection and testing: Visual Inspection and testing performed to ensure that & preparstion mests sppropriate quality characteristics,

Sanltixing agent: An agent for reducdng, on Inanimate surfaces, the number of alf forms of microbial life Induding fungl, viruses, and bacterla.

Specification: The tests, analytical methods, snd acceptance criteria to which an API or other componants, CNSP, contalner-closure system, equipment, or other
material used In compounding CNSPs must conform to be considered acceptable for its Intended use,

Stability: The extent to which a product or preparation retains physical and chemical properties and charecteristics within specified limits throughout s expiration

or BUD.
APPINDIX
Acronyms
API(g} Active pharmaceutical Ingredient{s)
ASHRAE American Socisty of Heating, Refrigerating, and Air-Conditloning Engineers
Aw Water activity
BSC(s) Blologial safety cablnat(s)
BUD{s} Bayond-use date(s}
CETA Conttrolied Enwironmant Tasting Association
CNSPis) Compounded nonsterile preparation(s)
COA Certificate(s) of Analysis
CVE Containment ventlisted enclosure
FDA Food and Drug Administration
HD{®) Hazardous drug(s}
QA Quality assurance
Qc Quaiity controf
SDS(s) Safsty Data Shaet(s)
SOP{s} Standard operating procedureds)a mise 1.Dsc-219)

Auxdlary Informatian- Plesss check for vour question in the FAQs before contacting USP.

Topic/Question Contact Expert Committee
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Topic/Question Contact Expert Committee
<795> PHARMACEUTICAL COMPOUNDING - laanna U Cun CMP2015 Compounding 2015
MNONSTERILE PREPARATIONS Manager, Compounding
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FAQs: <795> Pharmaceutical

Compounding—Nonsterile Preparations
Last updated: May 31, 2019

1. Where can I find FAQs and other information on USP Compounding
Standards?

For FAQs on other USP Compounding Standards, please see below:

» General Chapter <797> Pharmaceutical Compounding——Sterile Preparations

» General Chapter <800> Hazardous Drugs—Handling in Healthcare Settings

» General Chapter <825> Radiopharmaceuticals— Preparation, Compounding,
Dispensing, and Repackaging

« Compounded Preparation Monographs (CPMs)

2. What is the definition of nonsterile compounding?

For purposes of General Chapter <795>, nonsterile compounding is defined
as combining, admixing, diluting, pooling, reconstituting other than as
provided in the manufacturer’s labeling, or otherwise altering a drug or bulk
drug substance to create a nonsterile medication.

3. To whom do the standards in General Chapter apply?

The chapter applies to all persons who prepare CNSPs and all places where
CNSPs are prepared for human patients. This includes but is not limited to
pharmacists, technicians, nurses, physicians, dentists, naturopaths, and
chiropractors, in all places including but not limited to pharmacies, hospitals
and other healthcare institutions, patient treatment sites, and physicians’
practice sites. Personne] engaged in the compounding of CNSPs must
additionally comply with laws and regulations of the applicable regulatory
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jurisdiction, Compounding of nonsterile hazardous drugs (HDs) must
additionally comply with General Chapter <800> Hazardous Drugs—
Handling in Healthcare Settings.

4. How do ] know what are requirements versus recommendations in the
chapter?

Generally, requirements in a General Chapter are conveyed by use of the
terms “must” or “shall”. Recommendations are conveyed by use of the terms

“should” and “may”.

5. What does “official date” mean?

The USP “official date” indicates the date by which affected users are
expected to meet the requirements of a particular standard. Ensuring
compliance with the requirements of these standards is the responsibility of
regulators such as the FDA, states, and other government authorities. USP
has no role in enforcement.

All text in the United States Pharmacopeia (USP) or National Formulary
(NF) that has reached its official date is “official text.” Although all text of
the USP-NF that has reached its official date is “official text,” not all official
text states requirements with which compendial users must comply. Some
official text is intended to assist or guide compendial users or to serve
informational purposes.

6. When do the revisions to General Chapter become official?

The revision of <795> published on June 1, 2019 will become “official” on
December 1, 2019. The “official date” indicates the date by which affected
users are expected to meet the requirements of a particular standard.
However, ensuring compliance with the requirements of these standards is
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the responsibility of regulators such as the FDA, states, and other government
authorities. Regulatory bodies such as state boards of pharmacy may have a
different official date. USP has no role in enforcement.

7. Is splitting tablets required to meet the standards in the chapter?

No, breaking or cutting a tablet into smaller portions is not required to meet
the standards in this chapter.

8. Is reconstitution of conventionally manufactured products required to meet
the standards in the chapter?

Reconstitution of a conventionally manufactured nonsterile product in
accordance with the directions contained in the manufacturer approved
labeling is not required to meet the standards in this chapter. Reconstitution
that is not performed according to manufacturer approved labeling is
considered nonsterile compounding and is subject to the requirements in the

chapter.

9. Is administration out of the scope of the chapter?

Yes. The intent of the chapter is to establish minimum standards for
practitioners when preparing compounded nonsterile preparations in order to
minimize harm, including death, to human and animal patients. The scope of
the chapter is intended to be limited to compounding and the standards are
designed to help ensure a CNSP maintains its integrity up until the time when
administration begins. Additionally, the preparation of a single dose for a
single patient when administration will begin within 4 hours of beginning the
preparation is not required to meet the requirements in the chapter.

10. Does the chapter address compounded radiopharmaceutical dosage
forms?
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No. Radiopharmaceuticals are not subject to the requirements in <795> but
are subject to the requirements in General Chapter <825>
Radiopharmaceuticals—Preparation, Compounding, Dispensing, and
Repackaging.

11. Are the temperatures in the chapter expressed in degrees Fahrenheit or
Celsius?

Unless otherwise specified, all temperatures in the USP-NF are expressed in
degrees centigrade (Celsius) (see also General Notices 8.180 Temperatures).

12. Are products manufactured by 503B facilities or conventionally
manufactured products considered active pharmaceutical ingredients (APIs)?

No. The term "API" refers to a bulk drug substance (pure chemical
substances), usually in powder or liquid form, which is intended to be used in
compounding. API is distinguished from finished dosage forms.

13. Why were the categories of compounding (simple, moderate, and
complex) in the previous chapter eliminated in the new revision?

The categories of compounding were originally adapted from <1075> Good
Compounding Practices in 2011. The categories often led to confusion
among users on how to apply the criteria and the chapter did not provide
standards on how to use these categories in applying the compounding
standards.

14. Who can be the designated person(s)?

The designated person is one or more individuals assigned to be responsible
and accountable for the performance and operation of the facility and
personnel for the preparation of compounded nonsterile preparations
(CNSPs). Facilities must determine whether they have one or more
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designated person, select the designated person, and determine how to
allocate responsibility if there is more than one designated person.

15. Is the repackaging of a conventionally manufactured product required to
meet the standards in the chapter?

No, repackaging of conventionally manufactured drug products is not
required to meet the standards in this chapter (see also <1178> Good
Repackaging Practices).

16. Since the section on Compounding for Animal Patients in the previous
chapter was removed, does the chapter still apply to veterinary
compounding?

The intent of the chapter is to establish minimum standards to help ensure
quality of CNSPs, whether the CNSP is for human or animal patients. USP
has no role in the enforcement of compounding chapters. Pursuant to General
Notices, 2.30 Legal Recognition, ensuring compliance with USP standards is
the responsibility of regulatory bodies. Regulators may choose to enforce the
requirements of <795> with respect to veterinary compounding.

17. What garb is required for nonsterile compounding?

Gloves must be worn for all compounding activities. All other garb (e.g.,
shoe covers, head and facial hair covers, face masks, gowns) should be worn
as required by the facility’s Standard Operating Procedures (SOPs). Garb is
recommended for the protection of personnel and to minimize the risk of
CNSP contamination. The garb must be appropriate for the type of
compounding performed. The garbing requirements and frequency of
changing the garb must be determined by the facility and documented in the
facility’s SOPs.
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18. Are gloves required to be wiped or changed before beginning to
compound a CNSP with different components?

The chapter recommends wiping or replacing gloves before beginning to
compound a CNSP with different components to minimize the risk of cross-
contaminating other CNSPs and contaminating other objects. General
Chapter <795> does not describe the use of specific wipes or agents to use
for wiping gloves. Facilities must determine whether gloves should be
changed or replaced and the appropriate wipe/agent to use if they are wiped.

19. Can gowns be reused for multiple days if not soiled?

If gowns are worn, they may be re-used if not soiled. If gowns are visibly
soiled or have tears or punctures, they must be changed immediately.
Facilities must determine the frequency for changing gowns.

20. Is a compounding space required to be in an enclosed room (i.e., with
walls and doors)?

No. While a room may be used as the compounding space, the chapter does

not require a separate room. The chapter requires a space that is specifically
designated for nonsterile compounding. A visible perimeter should establish
the boundaries of the nonsterile compounding area.

21. What is considered an appropriate temperature range to store CNSPs or
components?

The storage area must be maintained at a temperature that is appropriate for
the CNSPs and components. The storage conditions for the CNSP would be
dependent on the assigned beyond-use date (BUD) and CNSP-specific
properties (see <795>, 10.2 Parameters to Consider in Establishing a BUD).
The storage conditions for components may be provided by the manufacturer
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or vendor on the labeling and/or specified in the USP monograph for that
component (see also <659>).

22. Since reconstitution and repackaging are not considered compounding
and are out of scope of the chapter, can they still be performed in the
designated compounding space?

Yes, other activities may be performed in the compounding space when
compounding is not occurring. The chapter requires that a compounding
space be designated for nonsterile compounding, however, the space is not
required to be dedicated for sole use in compounding. Other activities may
occur in the compounding space but they must not be occurring in the space
at the same time as compounding.

23, Can non-compounding personnel clean and sanitize the compounding
space? -

Facilities must determine the appropriate personnel for cleaning and

sanitizing the compounding space. The chapter does not specify who may
perform the cleaning and sanitization procedures.

24, What is the difference between cleaning and sanitizing?

Cleaning is the process of removing soil (e.g., organic and inorganic
material) from objects and surfaces, normally accomplished by manually or
mechanically using water with detergents or enzymatic products. Sanitizing
is the process of reducing, on inanimate surfaces, the number of all forms of
microbial life including fungi, viruses, and bacteria.

25. Are containment ventilated enclosures (CVEs) required for nonsterile
compounding?
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No. The chapter requires facilities to assess particle-generating activities
(e.g., weighing, measuring, or other manipulation of components) to
determine whether a closed system processing device is needed. The chapter
does not require a closed system processing device but does require facilities
to perform a process evaluation to determine whether a device is needed. A
closed system processing device reduces the potential exposure to personnel
and contamination to the facility from airborne particles that weighing,
measuring, or otherwise manipulating components could generate. A CVE is
one example of a closed system processing device; other examples include
BSCs and single-use containment glove bags.

26. Why are APIs required to be obtained from an FDA-registered facility
and components other than APIs only recommended to be obtained from an
FDA-registered facility?

The Federal Food, Drug, and Cosmetic Act requires compounded
preparations to be prepared from bulk drug substances that are obtained from
FDA-registered facilities. The Expert Committee recognizes that there may
be some components other than APIs that cannot be obtained from an FDA-
registered facility, thus, it is a recommendation that these components be
obtained from an FDA-registered facility.

27. Are all CNSPs required to be labeled, regardless of whether they are
dispensed?

Yes. CNSPs must be labeled with the information specified in 9. Labeling
regardless of whether or not they are dispensed.

28. What is water activity (Aw)?

Aw is the measure of free water in a pharmaceutical dosage form. Aw is used
in accessing the susceptibility of CNSPs to microbial contamination and the
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potential for API degradation due to hydrolysis. A lower Aw is associated
with a lower risk of microbial contamination. Thus, dosage forms such as
suppositories, ointments, fixed oils, or waxes which have an Aw < 0.6 have a
BUD of 90 days. Dosage forms that have an Aw > 0.6 such as emulsions,
gels, creams, solutions, sprays, and suspensions have a BUD of 14 or 35 days
depending on whether it is non-preserved or preserved, respectively.

29. Are compounders expected to measure the Aw of CNSPs to determine the
BUD?

No, the chapter does not require compounders to measure Aw for CNSPs.
Aw is intended to be used as a guide for assigning BUD. General Chapter
<795> provides examples of dosage forms that have an Aw < 0.6 and those
that have an Aw > 0.6. Additionally, General Chapter <1112> Application of
Water Activity Determination to Nonsterile Pharmaceutical Products
provides a list of products and corresponding Aw in Table 2.

30. Why is the BUD for nonaqueous dosage forms with an Aw < 0.6 (e.g.,
suppositories, ointments, fixed oils, or waxes) limited to 90 days?

Although many nonaqueous formulations, including anhydrous oil
formulations, may be stable for a long period of time, this is not consistently
demonstrated for all nonaqueous formulations. For example, a stability-
indicating assay of doxycycline compounded in oil exhibited degradation
before 90 days. Additionally, there are other ingredients that may oxidize or
otherwise react with the fatty acids in the oil. The chapter provides a
conservative approach due to numerous examples where preparations in oil
are not stable for 180 days. Further, the chapter allows the BUD of CNSPs to
be extended up to 180 days if there is a stability study using a stability-
indicating assay (see <795>, 10.5 Extending BUDs for CNSPs).
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31. If a stability study shows that a CNSP is stable for longer than 180 days,
can that BUD be assigned?

No. General Chapter <795> specifies that the BUD for CNSPs may be
extended up to a maximum of 180 days if there is a stability study (published
or unpublished) using a stability-indicating assay for the API(s), CNSP, and
type of container—closure that will be used. If the CNSP is aqueous, the
chapter additionally recommends testing for antimicrobial effectiveness for
extending BUDs beyond those contained in Table 3 (see 10.5 Extending
BUDs for CNSPs).

However, if there is a USP-NF compounded preparation monograph for the
CNSP, the BUD must not exceed the BUD specified in the monograph. As
stated in General Notices 3.10, monograph requirements supersede the
requirements of General Chapters.

32. If I extend the BUD beyond those described in Table 3. Maximum BUD
by Type of Preparation in the Absence of a USP-NF Compounded
Preparation Monograph or CNSP Specific Stability Information, why does
the CNSP have to be tested for antimicrobial effectiveness?

The chapter allows an extension of BUD if there is stability data supported by
a stability-indicating study. Although the CNSP may be stable, the CNSP
may be susceptible to microbial proliferation especially from prolonged and
repeated use. Antimicrobial effectiveness testing is recommended and only
needs to be performed once for a particular CNSP. If a range of concentration
is used in the same CNSP formulation and stored under the same conditions,
the antimicrobial effectiveness test can be conducted for the highest and
lowest concentrations. The results can be extrapolated for the concentrations
within the range studied (e.g., bracketed study design).
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33. Is there a difference between testing stability with a strength (potency) or
a stability-indicating method?

Yes, a strength (potency) over time test determines the amount of active
ingredient in a preparation, however, it may not be able to separate the active
ingredient from its degradation products and impurities for quantitation
depending on the analytical methods used for the test. A stability-indicating
method will be able to quantitate the active ingredient and its degradation
products or related impurities in the preparation by separating the active
ingredient from its degradation products and impurities, and to show a
change in the concentration of the active ingredient with increasing storage
time. A stability-indicating method is used to determine stability of a drug
and used to establish the Beyond-Use Date. (See article, “Strength and
Stability Testing for Compounded Preparations.”)
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1. INTRODUCTION AND SCOPE

This chapter describes the minimum standards to be followed when preparing compouncdsd sterlle human and animal drugs [cormpoundad sterlle
preparations (CSPs)]. Sterile compounding Is definad as combining, admbxdng, diluting, pecling, reconstituting, repackaging, or othenwise altaring & drug or bulk
drug substance to create a sterils medication.

The requirements In this chapter must be followed to minimize harm, including death, to human snd animal patients that could result from 1) microbial
contamination (nonstesility), 2) sxcessive bacterial endotoxins, 3) varlabillty from the intanded strangth of correct Ingredients, 4) physical and chemical
Incompatibilities, 5) chemical and physical contaminants, and/or 6) use of Ingredients of inappropriate quality.

Aseptic technique must be followed for preparing any sterlle medication, Procedures must be in place to minimize the potsntial for contact with nensterle
surfaces, Introduction of particulste matter or biclogical fluids, and mix-ups with other products or CSPs.

Pursuant to Gepenil Notices, 230 Legal Recognition, assuring compliance with USP standards is the responsibity of regulatory bodles. Accreditation or
cradantlaling organizations may adopt and enforca USP standards. USP has no rale in enforcemant.

1.1 Scope

CEPE AFFECTED
The requirements In this chaptar must be met to ensure the sterllity of any CSP. Athough the list below is not exhaustive, the following must be starile:
Injections, including Infuslons
Irfigations for Internal body cavitles (La., any spaca that doas 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 sre not required to ba starlls]

Ophthalmic dosage forms

Praparations for pulmonary Inhalation, [NoTe—Nasal dosage forms Intended for local application are not required to be sterile.]

https://online.uspnf.com/uspnf/document/GUID-A4CAAA8B-6F02-4AB8-8628-09E102C... 7/31/2019
P30



USP-NF Page 3 of 33

Buths and sosks for live organs and tissues
Implants
SPECIFIC PRACTICES
Repacinging: Repackaging of a sterile product or preparstion from its original container into another cantalner must be performed In asccordance with the
requiremnents In this chapter.
Allerganic axtmcts: Liconsed altergenic axtracts are mixed snd diiuted to prepare prescription sets for sdminlstration to patients. A prescription set is a vial or
set of vials of premixed licensed allergenic extracts for subcutanecus Immunotherapy diluted with an approprists dilvent for an individual patiant, Because of
certaln characteristics of allergenic extracts and allergy practice, preparation of allsrgenic extract prescription sets [s not subject to the requiremants In this
chapter that are applicable to other starlla CSPs. The standards for compaunding sRergenic extracts are in 21, Compounding Allerganic Extracts and ara
applicable enly when:
1.

The compounding procass invoives transfer via starlle nesdlas and syringes of conventionally manufactured sterlle aflergen products and appropriate
conventionally manufactured sterile added substancas, and
2.
Manipulations are limited to penetrating stoppers on vials with sterile needles and syringes, and transfrring sterile fiquids in sterlla syringes to sterile
vials
Ctharwiss, compounding of allargenic exirects prescription sets must meet the requirements for Category 1 or Category 2 C$Ps, which are described In this

chapter,
Huzardous drugs: Compounding of sterile hazardous drugs (HDs} must additlonally comply with Hazordoy gs—Fiamy glthcore Sei :
Blood-derived und other blolopical materials: When compounding activities raquire the manipulation of a pnhm‘s hlood-dnmnd orather blnloglul
material {e.g., autologous serum), the manlpulations must be clearly separated from other compeunding activities and equipment used in CSP praparation
activities, and they must be controlled by spacific standard operating procadures (SOPs) In order to svold any cross-contsmination. Handling of blcod
components must additionally comply with Juvisdictional standards and guidelines.
Starlle rediopharmuaceuticals: Compounding of ndlopharmmuﬂ:nls Is not nqulud to mast the standards ofthll dnpur for Category 1 and Category 2
C5Ps and Is subject to the requiremants in Radlophommacauticoli—Preparg gung {spans i

PERSONNEL AND SETTINGS AFFECTED
This chapter describes the minimum requirements that apply to all psrsont who prepare CSPs and all places whera CSPs are prepared, This Includas, but is
not limited to, pharmadsts, techniclans, nurses, physiduns, veterinarians, dentlsts, naturopaths, and chiraprectors in all places including, but not limited to,
hospitals and other healthcare institutions, medical and surgical patient trestment sites, Infusion facilities, pharmadies, and physiclans’ or veterinarians’ practice
sttes. Any person, whether preparing a CSP or not, antering a sterile compounding area must maet the requirements In 3. Persanal Hyglene and Garbing.
The compowunding facllity must designata ona ar more Individuals [1.e, the designated person(s)] to be responsibla and accountabla for the performance and
opsration of the facility and parsonnsl [n the preparation of CSPs and for parforming other functions as described In ths chapter.
12 Administration
For the purposes of this chapter, sdministration means the direct application of s starlle medication to a single patient by Injecting, infusing, or ctherwiss
providing a steriie medication In Its final form. Administration of medication Is out of the scope of this chapter, Standard precautions such as the Centers for
Disease Controf and Prevention’s (CDC's) safe Injection practices apply to administration.
1.3 inmnadiate Usa C5Pa
Compounding of CSPs for direct and Immediate administration to » patient Is not subject to the reguirements for Category 1 or Category 2 CSPs when all of
the following are mat:
1
Aseptic processes are followed and writtan procedures are in place to minimiza the potentisl for contact with nonsterile surfaces, introduction of
particulate mattar or biclegical flulds, and mbi-ups with other conventionally manufactured products or CSPs,

The preparation Is performed in accordance with evidence-based information for physical and chemical compatibiity of the drugs {e.g., FDA-approvad
beling, stability studies).

The preparation Involves not more than 3 different sterile products.

Any unused starting companent from a single-dose container must be discarded after preparation for the Individual patient Is complete. Single-dose
containers must not be used for mara than 1 patient,

Administration begins within 4 hours following the start of preparation. If administration has not begun within 4 hours following the start of preparation,
It must be promptly, sppropriately, and safely discarded,

Unless administered by the person who prepared it or sdministration is witnessed by the preparer, the CSP must be labsled with the names and amounts
of all active Ingredients, the name or Initlals of the person who prepared the praparation, and the sxact 4-hour time period within which adminlstration
must begin.
1.4 Preparstion Per Approved Labsling
Compounding doss not include midng, reconstituting, or other such acts that are performed in accordance with directions contained In approved labeling
provided by the product's manufacturer and other manufacturer directions consistent with that labefing (21 USC 353a (e)].
Praparing a corwantionally manufactured sterile product in accordance with the directions In the manufacturer's approved labeling Is out of scope of this

chapter only it
1
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The product is propared as a singls dose for an Individual patlent, and

2,
Tha approved labeling Includes information for the diluent, the resultant strength, the container closure system, and storage time.

PROPRIETARY BAQ AND VIAL SYSTEMS

Docking snd activation of praprietary bag and visl systems {e.g, addEASE, ADD-Vantage, Mini Bag Plus) in accordance with the manufacturer's labeling for
immediate sdministration to an individual patient is not considered compounding and may be parformed cutside of an Intemational Organlzation for
Standardization (150} 5 environment.

Docking of the propristary bag and vial systems for future octivation and sdminlstration Is considered compounding and must be performed in accordance
with this chapter, with the exception of 4, Establishing Beyond-Use Dates. Beyond-use dates {BUDs) for proprietary bag and vial systems must not be longer
than those specifiad in the manufacturar's labeling.

1.5 CBP Categoriea

This chapter ciistingulshes two categories of C5Ps, Category 1 and Category 2, primarily based on the conditions under which they are made, the probability
for microbial growth, and tha time parlod within which they must be used. Category 1 CSPs are those assigned a BUD of 12 hours or less at controfted room
temperature or 24 hours or less whan refrigerated f mada in accordance with all of the applicable requirements for Category 1 CSPs in this chapter. Category 2
CSPs are those that may be assigned a BUD of greater than 12 hours at controlled room tempsratura or grester than 24 hours if refrigerated (sen 14, Extablishing
Beyond-Use Dotes) if made in accordance with all of the applicable requirements for Category 2 CSPs In this chapter.

Thae requirements that are not spacifically described as applicable to Category 1 or Category 2, such as training, compatency tasting, and personal hyglene for
personnel, are applicable to the compounding of all C5Ps.

CSPs can be compounded sither by using only sterils starting ingrediants or by using some or all nonsterdle starting ingredients. If sll of the components used
to compound a drug are starile to begin with, the stariiity of the componants must be maintained during compounding to produce a CSP. |f one or more of the
starting companents balng used to compound Is not sterile, the sterllity of the compounded praparation must be achlaved through a sterilization procass (e.g.,
terminal sterilization in the final sealed comainer) or sterillzing filtration, and than maintained if the CSP Is subsequently manipulated. When compounding with
nonsterila starting components, suppliss, or squipment, the quality of the components and the effectiveness of the sterilization step ara critical to achleving a
sterile praparation.

2, PERSONNEL TRAINING AND FVALUATION

All parsannal involved in the compounding of C5Ps must ba Initlally trained snd qualified by demonstrating proficlancy In compounding C5Ps. A designatad
person must overses the tralning of personnel Training and observation may be performed by the designated persan(s) or an assigned tralner. Personnel must
complete training every 12 months In appropriate starile compounding principlas snd practices.

Each compounding facility must devalop & written tralning program that describes the required treining, tha frequency of tralning, and the process for
evaluating the performance of individuals involved In praparing CSPs. This program should aquip personnel with the appropriate knowledge and traln them In
the required skills necessary to perform their assigned tasks. Training and svaluation of personnel must be documented.

2.1 Demanatrating Proficlency In Core Competancies

Befora baginning to prapare CSPs Indepsndently, all compounding personnel must completa training and be able 1o demonstrate knowledga of principles
and proficiency of siills for parforming stedle manipulations and achieving and maintaining approprista ervironmental conditions. Competency must ba
demonstrated every 12 months in at least the following:

Hand hyglene
Garbing
Cleaning snd disinfection
Calculations, measuring, and mbdng
Aseptic techniqus
Achleving and/or maintalning sterility and apyrogenicty
Use of equipment
Documentation of the compounding process (e.g.. master formulation and compounding records)
Principles of high-efficlency particulsts atr (HEPA)-flltered unidirectional airflow within the ISO Class 5 area
Proper use of primary englnsaring controls (PECs}
Principles of movernent of materisls and personne] within the compounding area
Al compounding persennsl must complete written or elactronic testing every 12 months. Any other persennel handling CSPs and/or accessing the
compounding area must complete tralning and demonstrate compatancy in maintaining the quality of the environmant In which thay are performing thelr
assignad task. The designated parson(s) must ensure that any person who entars the sterile compounding ares maintains the quality of the envirenment.
I the faclity has only ohe person In the compounding operation, thet parson must document that they have obtained tralning and damonstrstad

competency. and they must comply with the other reguirements of this chapter.
1.2 Demonstrating Compriency in Garbing snd Hand Hyglena
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All compounding personnel must be visually observed Inltlally and every 6 months while performing hand hyglens and garbing procedures {see 3. Personal
Hyglene and Garbing). The visual audit must be documented snd the documentstion maintained to provide a record of personnel compatsncy.

Initial gloved fingertip and thumb sampiing evaksates s compoundsr's competency In correctly performing hand hyglene and garbing (see Sox 2- 7). Before
baing allowed to indapandantly compound, all compounders must succassfully complate an inltiel competency evatuation, Induding visual observation and
gloved fingertip and thumb sampling on both hands, no fewsr than 3 separate times. Esch fingertip and thumb evaluation must occur after performing a
separate and complate hand hyglena and full garbing procedure. After the initial compatency svaluation, compounding personnel must successfully complete
glovad fingertip and thumb ssmpling st lsast every 6 months after completing the madis-fill test (see 2.3 Competency Testing in Aseptic Manipuiation).

Initisl gloved fingartip and thumb sampling must be performed on donned sterila gloves In a classied area or segregated compounding area (SCA).
Subsaquent gloved fingertip and thumb sampling must be performed on donned sterlle gloves Inskde of an ISO Class 5 PEC. If conducting gloved fingertip and
thumb sampling In a compounding aseptic Isolator [CAl, compounding aseptic containment Isalator (CACI), or & pharmacsutical Isolator, samples must ba taken
from the sterile gloves placed over the gloves attached to the restricted-access barrier systern (RABS) sleeves,

Successful completion of initlal gloved fingertp and thumb sampiing Is defined as 2ero colony-forming units (cfu). Successful completion of subsequent
gloved fingertip and thumb sampling after madia-fill testing Is defined as £3 cfu (total from both hands). Action levels for gloved fingertip and thumb sampiing
results ara shown In Tabfe 7.

Fallure ls indicated by visual observation of impropar hand hygiene and garbing procedures and/or gloved fingestip and thumb sampling results that excesd
the action levels in Tghie J. Results of the evalustion and corrective actions, In the event of failure, must be documented and the documentation malntained to
provide a record and long-term assessment of personnel compatency. Documentation must at a minimum Include the name of the person avaluated, evaluation
date/time, media and components used Including manufacturer, expiration date and lot numbaer, starting temperature for each interval of Incubation, dates of
Incubation, the results, and the IdentHication of the observer and the person who reads and documents the results.

Box 2-1. Gleved Fingertip and Thumb Sampling Procedures

Use one sampling device per hand {e.g., plates, paddies, or slides) contalning general miroblal growih agar [e.g, trypticase soy agar (TSA)) supple-
manted with neutralizing additives {e.g., lecithin and polysorbate 80) as this agar supports both bacterlal and fungal growth,

Label each sampling device with & personned identHisr, whﬂh-r it was from the right or left hand, and the date and time of sampling.

Do nat apply starila 70% Isopropyl alcohol {IPA) to gloves Immediately bafora touching the sampling device because this could cause a faiss-negative
result

Using o separata sampling device for each hand, collect samples from all gloved fingers and thumbs from both hands by rolling finger pads and
thumb pad cver the agar surface.

Incubate the sampling device at a temperature of 30°-35" for no lass than 48 hours and then at 20°-25° for no less than 5 additional days. Store me-
din devices during incubation to prevent condensates from dropping onto the ager and affecting the accuracy of the cfu reading {s.g, Invert plates).

Record the number of cfu per hand (laft hand, right hand).

Determine whether the cfu action leval Is excesded by counting the total number of cfu from both hands,

Table 1. Action Levels for Sloved Fingertip and Thumb Samplings

Gloved Fngertip and Thumb Sampling Actlon Lavels Qiotal numbar of cfu from both hands)
Initisd sampling aftar garbing »0 -
Subssquent sampling sfter madla-fili tasting (=vary & months) »3

' Mnhw‘mwthI&amhmwm
1.3 Compatancy Testing In Assptic Menlpulstion

Alt compounding personnel must perform media-fill testing to assass their sterlle technigue and related practices (see Sox 2-2) Initially and every 6 manths
thereafter. Gloved fingertip and thumb ssmpling must be performed inside of an ISO Class 5 PEC following madis-fill tasts to evaluate the abllity of the
compounder to demonstrate acceptable aseptic processing.

Whan performing a media-fill test, simulate the most difficult and challenging compounding proceduras and processing conditions encountersd by the
person replacing all the componants used in the CSPs with soybean-casain digest medis.

I using commercdial sterile microblal growth media, a certificate of analysis (COA) must be obtained from the supplllr stating that the lot of the growth media
will support the growth of micreorganisms. Store microbisl growth media In accardance with manufacturer instructions and Inktlate the media-fll tast befora the
sxpiration dste of tha madia. If preparing sterlle microblal growth media In-houss for sterlle-to-sterile media-fill Imtlng, the growth promutlun l:lplblllly of the
media must be demonstrated for each batch and documented as described In Sterilih g Madin b prratures. Grow pmotio
Test of Aerpbes, Anaerabes, and Fungi

Failure is indicated by visible turbidity or other visual manifestations of growth In the media In ane or more container-closure unit(s} on or before the end of
the incubatlon period.

Results of the svalustion and corractiva actions, in the event of fallure, must be documented and tha documantation maintained to provide a record and long-
term assessmant of personnel competancy. Documantation must at a minimurn include the name of the person evaluated, evalustion date/time, media and
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components usad Induding manufacturer, sxpiration date and lot number, starting temperature for each interve! of Incubation, datss of incubation, the results,
and the identification of the observer and tha parson who reads and documants the results.

Box 2-2, Media-Fill Testing Procedures

Page 6 of 33

H all of the starting components are sterile to begin with, manipulats them In @ manner that simulates sterile-to-starile compounding acthvities, and
transfer the sterlle soybean—casein digest medla Into the same types of contalner—closurs systems commaonly used at the facllity. Do not further dilute
the media unless spacified by the manufacturer.

I some of the starting components are nonsterile to begin with, use a nonsterile soybsan—casein digest powder to make a solution. Dissolve nanster-
lle commerdally avallable scybean—casain digest medium in nonbacterlostatic watar to make a 3% nonsterlle solution. Manipulate )t In a manner that

simulates nansterlle-to-sterile compounding activitles. Prepare at least 1 contalner as the positive control to demonstrate growth promotion, which Is
indicated by visible turbidity upon incubstion,

Once the compounding simulation is completed and the final contalrers are filled with the tast medis, Incubate them In an incubatar for 7 days at 20
=25° followed by 7 deys at 30°-35" to detect a broad spectrum of microorganisms.

Fallure is Indicated by visible turbidity or other visusl manifestations of growth in the media in one or more contalner—closure unit(s) on or bafore 14
dlays.

3. PARSONAL HYGIINE AND GARBING
Persanal hygiene and garbing are essential to maintain microbia! control of the ervironmant. Most microcrganisms detected In deanrooms are transferrad
from Individuals. Squamous calls are normally shed from the human body at a rate of 108 or more par hour, and thosa skin particles sre covered with
microorganismsA2 Individusls sntering & compounding area must be properly garbed and must maintain proper psrsonal hyglene to minimize the risk of

contamination to the snvironment and/or CSPs.
Individuals that may have a higher risk of contaminating the CSP and the erwironment {e.5. personnal with rashes, recant tattoos, oo2ing sores, conjunctivitls,

or active respiratory Infection) must report these conditions to the designated person(s). The designated parson{(s) Is responsible for svaluating whether these
individuals should be excluded from working In compounding arsas bafore their conditions have resolved because of the risk of contaminating the CSP and the
anvironment.
5.1 Personnal Praparation

individuals entering a compounding ares must take appropriata steps to minimize microbisl contamination of tha environment and the CSPs, Including hand
hyglene (3.2 Hand Hyglene), garbing (3.3 Garbing Requirements), and consideration of nesded materials to be braught Into the compounding area, Bafors
antaring 8 compounding area, Individuals must remeve any items that are not easily cleanable or that are not necessary for compounding. At 8 minimum,
Individuals must:

Remove personal outer garments (e.g., bandanas, coats, hats, Jackets, swesters, vests).

Remove afl cosmetics becauss thay shed flakes and partides.

Remove zll hand, wrist, and other exposed jewelry including plercings thet coukd Interfara with the effectivenass of garbing (e.g., the fit of gloves, cuffs of
slesvas, and eys protuction) or othsrwise Increass the risk of contamination of the CSP. Cover any Jewslry that cannct be removed,

Not wear earbuds or headphones.

Not bring slectronic devicas that are not necessary for compounding or other required tasks Into the compounding area.

Keep nalls clean and neatly trimmad to minkmize partida shedding and avold glove punctures. Nall products (e.g., polish, artificial nails, and extenders)
must not ba womn.

Wipe syeglesses, If worn,
The designated person(s} may permit accommodations as long as tha quafity of tha CSP and smvironment will not be affected.
3.2 Hand Hyplene
Personnel must wash hands and forearms up to the elbows with soap and water before initlating compounding activities Sox 3-7). Brushes must not be usad
for hand hyglane. Hand dryers must not ba used. A closed system of scap (e, non-refiltable cortainer} to minimize the risk of extrinsic contamination must be
readlly avallable or in close proximity to the sink.

Box 3-1. Hand Washing Procadures

Remove visibla debris from undemneath fingernalls under warm running water using a disposabie nail deaner,
Wash hands and forearms up to the elbows with soap and water for at least 30 seconds.

Dry hands and forsarms to the slbows camplately with low-lint disposable towels or wipers.
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The order of hand washing and garbing depends on the placement of the sink (see 4.4 Water Sources). The order of garbing must be determined by the
facllity and documanted In the facliity’s SOP. Hands must be sanitized with alcohol-based hand rub before donning sterile gloves (see Box 3-2). Sterile gloves
must be donned in a dassifled reom or SCA.

Box 3-2. Hand Sanitizing Procedures

Apply an alcohol-based hand rub to dry skin following the manufacturer's Instructions for the volume of product to use.
Apply product to one hand snd rub hands togather, covering alf surfaces of hands and fingess, until hands are dry.
Allow hands to dry thoroughly before donning starile gloves.

B3 Garbing Requiraments
Any parson entering s compounding ares must be properly garbed In accordance with the facllity’s SOPs. Garb must be donnad and doffed in an order that
raduces the risk of contamination. The order of garbing must be daterminad by the facllity and documented In the fadllty's SOP. Sterlle gloves must be donned
In & clussified room or SCA. Skin must not be exposed inside the ISO Class 5 PEC (a.9, gloves must not be donned or doffed Inside the ISO Class 5 PEC expasing
bare hands}), Donning and doffing garb should not accur in the ante-room or the SCA at the sama tima. The minimum garbing requirements Includs:
Low-iint garmert with sleeves that fit snugly around the wrists and that s enclosed at the neck (e.g., gowns or coveralls)

Low-lint, dispossble covers for shoes

Low-fint, dispossble covers for head that cover the hair and sars, and if applicable, disposable cover for feclal hair
Face mask

Stetlle powder-free gloves

If using » RABS, such as a CAl or CAC, disposable gloves (e.g., cotion, nansterile, sterlle) should be worn Inside gloves attached to the RABS sleeves.
Sterile gloves must be wom over gloves attached to tha RARS slseve
Garb must be replaced immediately if it bacomes visibly solled or If Its integrity Is compromised. Gowns and other garb must be stored In a mannar that
minimizes contamination (e.g., away from sinks to avoild splashing). When personnel axit the compounding ares, garb except for gowns cannot be reused and
must be discarded. Gowns may be re-used within the same shift If the gown Is maintained in a classified ares or Inside the perimeter of an SCA.
I compounding a HD, appropriate parsonal protective squipment (PPE) must be womn and dlsposed of in accordance with {800,

GLOVES
Gloves must be starlle and powdar fras, Application of sterile 70% IPA to gloves must occur regularly thmug'hnut the compounding process wnd whetever
nonsterile surfaces (a.g., vials, counter tops, chalrs, or carts) are touched.
All gloves must be Inspacted for holes, punctures, or tears and must be repiaced Immadistely if such defects are detected. Tha RABS sieeves and gloves and
the pharmaceutcal Isolator gsuntiet skevas and gloves should be changed per the manufacturer’s recommandations and as defined in the facllity's SOP,

4, FACILITIES AND ENSINEERING CONTROLS
Sterile compounding tacilities must be designed, outfitted, and maintained properly to minimize the risk of contsmination of CSPs. The required air quality
must be achleved and malntained through PECs and secondary engineering controls {SECs). The snte-room, buffer room, and SCA must be separated from aress
not directly related to compounding. The ante-room and buffer reom must be appropriately controlled to achleve and maintain the required alr quality
classifications. The design of the facility should take into account the number of parsonnal and thelr movements, and the equipment, supplies, and components
to maintaln and facilitsts the maintenance of alr quallty. The number of operations being performad, the equipment (e.9, PECS, carts, computers), tha personnel
in the compounding area (and in adjacent areas), and the complesity of the compounding procedures are critical conslderations for maintaining control of
erwironmantal conditions in the faciity.
4.1 Pretection from Airborne Contaminants

Sterile compounding facilities must be designed to minimize the risk of alrbome contamination of the area In which sterfis compounding occurs. Proper
dusign and controls are required to minimize the risk of exposure of C5Ps to alrbome cordaminants.

AR QUALITY STANDARDS
The ISO standards for air quality In controllsd environmants are provided In Jablg 2 snd referenced throughout this chaptar.

Tabls 2. 150 Classification of Pasticulate Matter in Room Alm

1SO Class Particle Counth/m*
3 35.2
4 352
5 3520
[ 35200
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1SO Claws Particle Counth/m?
7 352,000
8 3,520,000
* Adspted from 50 14644-1, ) and assodiated controlled Part 1: Classiication of air daanliness by particle

“ Limits for numbar of particles 20.5 ym messured under dynamic operating conditions.

DESIGN REQUIAEMENTS TO MAINTAIN AIR QUALITY
Facilities used for compounding CSPs must ba designed so thet alr quelity improves with movement through separate operstional arans to the PEC.
Classified areas In which the alr quality Is cortrolled (see Tghls 2) include ante-rooms, buffer rooms, and PECs.
Ante-rooms providing access to positive pressure buffer rooms must meet at laast ISO Class 8 dassification. Ante-rooms providing nccess to negative
pressure buffer rooms must meet at [east 15O Class 7 clissification (see {8005). Typically, personnel hend hygiena and garbing procedurss, staging of
components, and other activities that patentlally generste higher levels of particulates are performed in the ante-room. Ante-rooms are alsa transition
areas to ansure that proper air classification snd pressura rafstionships are maintained between classified and unclussifiad areas.
A buffar room must mest at least ISO Class 7 alr quality. Activities in the buffer room must be controlied to minimize any effects on air quailty In the
area where CSPs are prapared,
Category 1 and Category 2 CSPs must be prepared in an ISO Class 5 or batter PEC.
If compounding only Category 1 CSPs, the PEC may be placed in an unclassifisd SCA.
4.2 Facility Doslgn and lavirenmenial Contrala
In addition to minimizing aitborne contamination, :terile mmpoundlng facllities must be designed and controlled to provide » well-ighted and comfortable
working snvironment {see Physica D, gt Promol fedicotio 66Y). The deantoom sulte should be malntained at a temperature of 20°
or cooler and a relative humidity below 60%: to mintmize tho mk for microbial pmlifuruﬂon and provide comfortabla conditions for compounding parsonne|
sttired in the required garb. The temperature and humidity must be monitored In each reom of the cleanroom sulte each day that compounding s performed,
sither manually or by a continuous recording device. The results of the temperature and humidity readings must bs documented at least once dally or stored In
the cantinuaus recording device, snd must be retrievable. The temperature and humidity readings must be reviewed as described In the faclity’s SOPs.
Temperature and humidity in the cleanroom site must b controlled through a heating, ventilation, and air conditioring (HVAC) system. Free-standing
hurnidifiers/dehumidifiers and air conditioners must not be used within the classified srea or within the perimeter of the SCA. Temperature and humidity
maonitoring devices must be verified for accuracy at least every 12 months of as required by the manufacturer.
The designated personis) ls responsible for ensuring that each ares related to CSP praparation mests the classified alr quality standard appropriate for the
activities to ba conducted In that ares. The designated person(s) must also ensure that ths [SO Class 5 aress are [ocated, operated, maintained, manftored, and
cortifiad to have appropriste air quality.

TYPES OF SECS AND DESION

The PEC nwst be located in the buffer room of the cleanroom sulte or tha SCA in a manner that minimizes conitions that could increase the rsk of
microblal contamination. For example, strong air currents from opened doors, parsonnel traffic, or air straams from the HYAC systemis) can disrupt the
unkdirectional sirflow of an open-faced PEC such as a lsminar alrflow workbench (LAFW). Access ta the SEC must ba restricted to authorized personnel and
required materials.

Cleanroom sulte: The I50-classified ante-room and buffer room must be separated from the surrounding unclassified areas of the facllity by fixed walls and
doors, and controls must be In place to minimize the flow of lower-quality alr into the more controlled areas. Alr suppiied to the desnroom suite must be
Intracuced through HEPA fitars that ar located In the ceiling of the buffer and ante-rooms.

Air retums In the deanroom sulte must be low on the wall unless a visual smoke study demonstrates an absance of stagnant slrflow where particulate will
accumulate. This smoke study along with emvironmental monitoring must ba repeated whenever s change to the placement of equipment within the reom Is
mede or any ather alteration is performed within the cleanroom suite that affects the quality of the air (e.g, HVAC alterations, change of HEPA filter units).

Tha dassified rooms must be aquipped with a pressure-diffsrential monitoring systern. The anta-room must have s line of demarcation to saparate the clean
side from tha dirty side. Alternatively, facllities may be designed with two saparate ante-rooms, a clean snts-room and a dirty ante-room. The ante~oom is
entered through the dirty side/room, and the clean side/room Is the sres closast to the buffer room. Raquired garb must be donned prior to entering the dean
side/room of the ante-room {see 3. Persona! Hyglene and Gorbing).

It Is also critical to control materials {e.g., supplies and aguipment) as they move from classified areas of lower quality to those of higher quality (e.g., ISO
Class 8 anta-reom to ISO Class 7 buffer room te ISO Class 5 PEC) to minimize the influx of contaminants. Aifocks and Interlocking doors may be used to
fadlitate better control of alr balance batwaan arans of differing ISO classification {e.g. between the buffer room and ante-room), or batwasn a classified ares
and an unclassified aren {0.9., betwwen the ante-room and an undassified area such ss s hallwmy). If a pass-through is used, both doors must never ba opened
at the sama time, and doors should be Interloddng.

Dus to the interdependencs of the varlous rooms or areas that make up a sterlle compounding faclitty, it is essential to carefully define and control the
dynamic intersctions permitted betwean areas and rooms. Consider the placement of door tlosures, door surfaces, and the movement of the doors, all of
which can affect alrfiow. Ssals and sweeps should not be installed at doors between buffer and ante-rooms, Access doors should be hands-free. Tacky mats
must not be placed within ISO-classified araas.

Segregated compounding area (SCA): A PEC may be located within sn unclussified nrea, without an ante-room or buffer room. This type of design Is caflad
an SCA. Only Category 1 CSPs can ba compounded In an SCA, The SCA must be located away from unsealed windows, doors thet connect to the outdoors, and
traffic flow, all of which may adversely affect the alr quality In the PEC. An SCA must not be located where environmantal control challenges (e.g., restrooms,
warehouses, of food preparation ereas) could negatively affect the air quality of the PEC within the SCA. The impact of activities (e.g. patiant cane activities)
that will be conducted around or adjacent to the SCA must be considered carefully when designing such an aren. A visible perimeter must establish the
boundaries of the SCA.

THE C5P COMPOUNDING ENVIRONMENT
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The PEC must be certified to meet ISO Class 5 or better conditions (see Yable 2} during dynamic opemting condltions and must be designed to pravent
contamination during compounding of CSPs.

Unidirectional airflow must be maintained in the PEC. HEPA-filtered air must be supplied by the PEC at a valocity sufficient to sweep particies away from
critical sites and maintain unidirectional airflow during operations. Proper design, control, and use minimizes turbulance and creation of eddies or stagnant air
In the PEC.

TYPES OF PECS AND PLACEMENT

Proper placemant of the PEC Is critical to ensuring an ISO Class 5 environment for preparing CSPs. Placement of the PEC must allow for cleaning around the

PEC. Ses Jgbie J for » summary of minimum requiremants for tha placament of PECs for praparing non-HD CSps,

Types of PECs and their placement include the following.

Laminar afrflow systam (LAFS): An LAFS provides an ISO Class 5 or better environment for sterila compounding. The LAFS provides unidirectional HEPA-

fiterad airfiow that is designed to prevant contamination of a sterlle compounding environment. The unidirectional alrflow within tha LAFS helps protect the

direct compounding area (DCA) from procass-generatad contamination (e.g., opening wrappings of sterlle contalners, compounder movament) as well as from
outside sources.

Types of LAFS: Examples of LAFS Include LAFWS, Integrated vertical laminar flow zones (IVLFZs), and blological safety cabinets {B5Cs).

LAMINAR AIRFLOW WORKBENCH (LAFwk An LAFW |s a davice that provides an ISO Class 5 or better erwironment for starila compounding. The LAFW provides either
harizontsl er vertical unidirectionsl HEPA-filtered alrflow. [Note—AR LAFW must not be used for preparation of sntineoplastic and/or active
pharmaceutical ingredient (API) HDs (see (8003).)

INTEGNATED VERTICAL LAMINAR FLOW ZoNE (Viz2k An IVLFZ |5 » designated ISO Class 5 aren sarving as the PEC within an {SO Class 7 or deaner buffer room. In the
ILFZ, unidirectional airflow is created by placing HEPA filters over the entire surface of the work tables and effective placemant of alr retums. Tha
unidirecticnal HEPA-filtered zone must be saparated from the ISO Class 7 area with & physical barrier to direct the sirflow downward over the work area to
separate the DCA from potantial sources of contamination. Strateglc location of air retums in addition to full coverage of HEPA fillers above the work
surface Is required. Both static and dynamic smoke studles verifying s continuous flow of HEPA-flitared air vold of turbulence, dead alr zones. and
refluxing from the HEPA Filters to and across the entire work area and 1o the alr returns must be documanted {e.g. with video). [Nore—Dynamie alrflow
smoke pattern tests have shown that it is difficult to achieve this type of desigh and also nchieve and maintain unidirectional alrflow under dynamic
operating conditions J[NoTE—A WLFZ must not ba usad for praparstion of antineoplastic and/or AP1 HDs {ses (800Y)]

CLASS | BIDLOGICAL SAFETY CARNET (psck A Chiss I BSC bs 2 ventilated cabinet with an open front and Inward and downward unidirectional HEPA-filtered alrflow
and HEPA-filtered exhaust. The BSC is designed to provide worker protection from expesure to alrborne drugs and to provide an ISO Class 5 or better
environmant for preparing CSPs. [NoTE—The axhaust alr from the BSC must be extemnally vented for preparation of antineoplastic and/or AP HDs {see
{800}

Pilocement of LAFS: The LAFS must be located aut of traffic pattamns and away from room alr currents that could disrupt the interded alrflow patterns inslde the
PEC. If used to prepare only Category 1 CSPs, the 1SO Class 5 PEC may be located in sn unclassified SCA. If used to prepane Category 2 CSPs, the LAFS must
be located within a deanroom sulte with an ISO Class 7 or better buffer room with an ISO Class 8 or better ante-room. A dyramic alrflow smoke pattern test
must be performed In the PEC initlally and at least every & months to ensure that 1) tha LAFS Is propary placed into the facility and 2) compoundars
understand how to utllize the unidirectional airflow to maintain first air In the DCA.

Restricted-access barriar systam (RABS): A RABS is an enclosure that provides HEPA-filtered ISO Class 5 unldirectiona! air. it allows for the Ingress and/or

egrass of matarials through defined openings that have been designed and valldated to praciude the transfar of ervironmental alr contamination, sand that

generally are not to ba apened during compounding operations.

Types of RABS: Examples of RABS Include CAls and CACIs. In » CAl or CACI, glove ports are used to provide physical separation batween the surrounding area
and the aseptic manipulations.

COMPOUNDING ASEPTIC OLATOR {cA: A CAl s designed for compounding non-HD CSPs. It is designad to maintain an IS0 Class 5 environment throughout the
compounding and material transfar procasses. Alr exchanga into the CAl from the surrounding environment must not occur unless the alr has first passed
through a HEPA flilter, [NoTe—A CAl must not be used for preparation of antineoplastic and/or AR HDs (sae {8003).]

COMPOUNDING ASEPTIC CONTAINMENT KOLATER (Act: A CACI I desighed 1o provide worker protection from exposure to undesirable lavels of sirbome drug
throughout the compounding and materlal transfer processes, and to maintain an 150 Class 5 snvironmant for compounding sterile HD praparstions (ses
18009,

Plocement of RABS: If used to prepare only Category 1 CSPs, tha ISO Class 5 environmant may be achleved by placing the RABS In sn unclassified SCA. If used
to prapare Category 2 CSPs, the RABS must be located within a detinroom suite with an ISO Class 7 or battar buffar room with an ISO Class 8 or batter ante-
room. For placement of a CAC) used for the prepanation of antineoplastic and/or AP1 HDs, see (800),

‘When a RABS is used, the recovery time aftar opening the transfer chamber to achieve ISO Class 5 alr quality must be documented (e.g. by the
manufacturer], and Internal procadures must be developed to ensure that adequate recovary time Is allowed after opening and dosing the RABS, both
before and during compaunding operstions. A dynamic alrflow smoka pattern test must be performed In the PEC under dynamic operating conditions
initially snd at least every 5 months to ensure that 1) the RABS Is properly integrated Into the facllity and 2) compaunders understand how to utllize the
unidirectional airflow to maintaln first air In the DCA,

Pharmaceutical lsolator: A pharmaceutical Isolator provides isolation from the surrounding ares and maintains ISO Class 5 alr quality during dynamic
opersting conditions. [NeTe—A CAl or CAC Is not » pharmacautical Isolator.] A pharmaceutical Isolator comprises four elements:

1

Controfled workspaca

2

Transfer device{s)

3

Access device(s}

4.
Integral decontamination system

Placement of pharmaceutical [solators: A pharmaceutical isolator used to prepare only Category 1 C5Ps can be placed In an unclassifigd SCA. if the
pharmaceutical isolator Is used to prepare Category 2 L5Ps, the pharmaceutical isolator must be placed In an [SO Cluss 8 or batter room. [NoTE—An ante-
room Is not required when using s pharmaceutien] solater] A dynamic alrflow smoke pattem test must be performed In the PEC initially and st least every 6
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months to ensure that 1) the pharmaceutical isolator is properly placed into the fadlity and 2) compoundars understand how to utilize the unidirectional
alrflow to malkntaln first air in the work zone. For placement of a pharmaceutical solator used for the preparation of HDs, see (B00),

Toable 3. Summary of Minimum Requiremants for Placemant of PEC for Compounding Non-HD €SPst

Placement for Compounding Cat- | Placament for Compounding Cat-
PEC Typa Davica Type agory 1CSPs egory 2 CSPs

1SQ Class 7 positive pressure buffer
room with an IS0 Class B positive
LAFW Undassifiad SCA pressure ante-room

ISO Class 7 positiva prassure buffer
room with an ISO Class 8 positive
IVLFZ N/AR pressure ante-room

1SC Class 7 positiva pressure buffer
roosm with an IS0 Class 8 positive
LAFS BSC Undlass!fled SCA pressure ante-room

150 Class 7 positive pressure buffer
room with an ISO Class 8 positive
RABS CAl or CACI Unclassifiad SCA prassure ante-room

Pharmaceutical isalstor Pharmacauticad isolator Unclassifiad SCA IS0 Cluss 8 positive pressure room

' Fer compounding HDs, refar to {8001
P An IVLFZ must not e used In an undassifed area,

i & robotic anclosura is used as the PEC, a dymamic sirflow smoke pattern test must be performed Initlafly and every § months thereafter to ensure 1) that
It Is proparly integrated Into the faclity, 2} that there 1s no turbulence or refluxing at any critica| site, 3} that room air does nat anter the PEC where sterile
products snd/or preparations may be exposed, and 4} that all procassas can be parformad without introducing contamination to the DCA{s),

AlN EXCHANGE REQUTNEMENTS
For cleanroom suites. ndequate HEPA-filtered alrflow 1o the buffer room(s) and ante-roomis) is required to maintain the appropriste ISO dassification during
compounding acthvitles. Alrflow Is messured In terms of the number of air changes per hour {ACPH). The ACPH may need to be higher to maintain the required
150 classification and microbial state of control depending on the following factors:

numbar of personnal parmitted to work In the arsa

number of particulates that may be gensrated from acthities and processes in tha area

the equipmen focated in the room

the room pressure

the effects of temnperature
See Tphip 4 for v summary of ACPH requirements for non-HD sterile compounding areas.
A minimum of 30 total HEPA-filtered ACPH must be supplied to 1SO Class 7 rooms:

The total HEPA-filtered alr change rata must be adequats to maintaln ISO Class 7 during dynamic oparating conditions considering the factors lsted
above

At least 15 ACPH of the total alr change rate in a room must come from the HVAC through HEPA filters located In the ceiling

The HEPA-filtered air from the PEC, when added to the HYAC-supplled HEPA-filtered alr, Increases the total HEPA-fitered ACPH to ot least 30 ACPH

If the PEC s used to meet the minimum total ACPH requiremants, the PEC must not ba tumed off excapt for mairtenance

Rooms whare activity levels are high may require more HEPA-filtered ACPH to maintain SO Class 7 alr quality under dynamk operating conditions

The ACPH from HVAC, ACPH contributed from the PEC, and the total ACPH must be decumented on the certifiestion report
A minimum of 20 total HEPA-filtered ACPH must ba supplied tc 1SO Class 8 rooms:

The total HEPA-filtered alr change rate must be adequate to maintsin ISO Class 8 under dynamic operating condlilons considering the factors listed
above

At lsast 15 ACPH of thu total alr changs rate in a room must come from the HVAC through HEPA filters located In the celling
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Rooms where activity levals are high may require more HEPA-filtered ACPH to maintain ISO Class 8 alr quality under dynamic opersting conditions

The total ACPH must be documented on the certification report

Table 4. Surwmary of ACPH Regquirensants for Non-HD Stertie Compounding Areas

Compounding Ares ACPH Requirement
Unclassified SCA No requirement

150 Class 7 roomfs} 230 ACPH

1SO Class 8 room(s) 220 ACPH

ESTADLISHING AND MAINTAIKING PRESSURE DIFFERENTIALS
Continuous differantial positive prassurs Ix required to minimize airflow from an ares with lower air-quality ciassification to an area of higher air-quality
classification. In a cleanroom sulte, a minkmum differential positive pressure of 0.020-inch water column Is required between sach ISO classified area fo.g,
batwesn the buifer room and ante-room}. Ths pressure differentisl between tha ante-room and the unclassified area must not be less than 0.020-inch water
calumn. No pressure differential is required between the SCA and the surrounding avea. See {800 for pressure requiraments for compounding HD CSPs.
Where pressure differentials are requirad, a pressure differentis! monitoring device must be used to continuously monitor the pressurs differentials. The
quantitative results from the pressure monltoring device must be reviewed and documented at least dally on the days when compounding Is occurring.

FACILITIES PAEPAMNG CSPS FADM NONSTERILE STARTING INOREDIENT(S) OR COMPONENT(S)

Walghing, measuring, or otherwise manipulating components could generate alrbome chemical particles (s.g., APL added substances). If preparing a
Category 2 CSP from nonsterile component(s), presterliization procedures, such as weighing and mixing, must be completed In no worse than an SO Class 8
emvironment (e.g., ante-room, buffer room). Presterillzation procadures must be performed in single-use contalnment giove bags, contsinment ventilated
anclosure (CVE), BSC, or CAC) to minimize the risk of airborne contamination, CVE, BSC, or CACI used for presterilization procedures must be certified at least
svery § months.

Presterilization procedures must not advarsely affect ths required air quality of tha SEC as demonstrated during certificstion under dynamk operating
conditions. Persannel must follow the hygians and garbing requirements as described In 2. Personal Hygiene and Garbing during presterilization procedures.

4.3 Creuting Areas to Achleva lmally Cleanable Conditions

CLEANROOM SUTTE

Tha surfaces of cellings, walls, floors, doors, door frames, fxtures, shelving, work surfaces, counters, snd ceblnets In the classified area must be smooth,
Impervious, free from cracks and crevices, and non-shedding so they can be cleaned and disinfectsd and to minimize spaces in which microorganisms and
other contaminants can accumuiste. Surfaces should be resistant to damage by cleaning agents, disinfectants, sporiciial sgents, and tools usad to clean.
Junctures between the celling and the walls and between the walls and the fioor must be sealed 1o sliminate cracks snd crevices where dirt can sccumulate. If
cellings consist of inlald panels, the panels must be caulked around such panal to seal tham to the support frame,

Walls must be constructed of, or may ba covered with, durable material (.9, epoxy painted walls or heavy-gauge polymer) and the Integrity of the surface
must be maintained. Panals must be joined together and sealed 1o each other and the support structure. Floors must Incude coving to the sidewall, or the
Jjuncture batwean tha floor and the wall must be caulked. Classiied areas should minimiza dust-collecting overhangs such as utility pipes and ledges such as
windowsllls. if overhangs or iedges are present, they must be saslly cleanable. The exterior lens surface of celfing light fixtures must be smaoth, mounted flush,
and sealed, Any other penetrations through the celling or walls must be sealed.

SCA
The SCA and all surfaces (s.g., walls, floors, counters, and equipment) In the SCA must be clean, undiuttered, and dedicated to compounding. Surfaces in the
SCA should be smocth, Imparvious, free from cracks and crevices, and non-ghadding so thay can be saslly cleaned and disinfacted and to minimize spaces in
which microorganisms and other contaminants can accumulate, Surfaces should be resistant to damage by deaning agents, disinfectants, sporicidal agens,
and tocls used to dean. Dust-tollecting overhangs such as utllity plipes and ledges such as windowsills should be minimized. I ovarhangs or ledges are
prasent, they must be sasily cleanable. .
4.4 Water Sources

The facllity where C5Ps are prepared must ba designed so that activities such as hand hyglene and garbing will not adversely sffect the abllity of the PEC to
furction as designed). Sinks shoukt enable hands-free use. Surfaces of sink(s) must be cleaned and disinfected st least daily and a sporicidal agent must be
applied at jsast monthly (see 7.1 Cleaning Disinfecting, and Sporicidal Agents). If compounding Is not performed dally, deaning and disinfecting of thie sink must
ba completed before inltiating compeunding.

In facllities with & cleanroom sulte, the sink used for hand hygiens may be placed either Inside or cutside of the ante-reom. If the sink Is located outside of the
shte-room, It must be located In a clean space to minimizea the risk of bringing in contaminants Into the anta-room. If the sink Is located inside the ante-room, It
may ba placed on either the dean side or the dirly side of the ante-room. [NeTe=The order of hand washing and garbing depends on the plscement of the sink
(see 3.2 Hand Hygiene).] The buffer room must not contain plumbsd water sources [e.g. sink{s), syswash(es). showsr(s), or floor drain{s)]. The ante-room must
not contain fioor drains). If Installed, sprinkler systems should ba recessed and covered, and the covers should be saslly deanable.

In & facility with #n SCA design, the sink must be accessible but located st lsast 1 mater sway from the PEC. The sink must not be located insida the parimeter
of the SCA.

4.3 Piacumant snad Movernet of Materlals

Only fumniture, equipment, and athar materials necessary for parferming compounding activities are permitted In a classified arem o SCA, and they should be
low-shedding and easily cleaned and disinfected. Their numbar, dasign, location, and manner of Installation must not impact environmental alr quakity and must
promote sffective deaning and disinfecting. Ne: shipping catrten(s) or other corrugated or uncoated cardboard are sllowed in a classified area or SCA.
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Carts used to transport components or squipment Into classified arass must be constructed from nonporous materials with cleanable casters and whesls to
promote mobllity and ensure eass of claaning and disinfection. In a deanroom sults, carts must not be moved from the dirty side to the clesn sida of the snte-
room unless the antire cart, Incuding casters, is cleanad and disinfected.

Only aquipment necessary for performing compounding activities is permitted in the PEC. Proper placsment of equipment in a PEC must ba Initially varified by
a dynamic airflow smoks pattem tast to demonstrate minimal disruption In alrflow. The dynamic alrflow smoke pattern test must be repaated if equipmaent Is
placed In & different location. Equipment and other items used In u cfassified area or an SCA should not be removed except for cabbration, servicing, deaning, or
other activitias associited with maintenance. If removed, these items must be deaned and wiped with sterlle 70% IPA or » sultable disinfectant before they are
returned to the classified ares or Inside the perimeter of the SCA.

§. CERTWFICATION AND RECERTIFICATION
Bafore 5 compounding area Is used to compound either Category 1 or Category 2 CSP, it must ba certifled using procedures in the currar Controlled
Environment Testing Assoclation (CETA) certification guide for Stertie Compounding Facilitles or an equivalent guldeline, Certification Indicates that the
compounding area Is mesting Its design and alr quality specifications {see Tahle 2). It Is Important to place spacinl emphasls on cartifying the ISO Class 5 areas.
Certification of the classified areas Including the PEC must be performed initially, and recertification must be performaed at least every 6 months and must
Inclucle:

Alrflow testing: Airflow testing Is performed to determine sccepiablfity of the alr velocity and volume, the air exchange rate, snd the room prassura
diffsrential in doorways between adjacent rooms to ensure consistent alrflow and that the appropriate quality of air Is maintained under dynamic
oparating conditions. The ACPH from HVAC, ACPH contributed from the PEC, and the total ACPH must be documanted on the certification report.

HEPA filter integrity testing: HEPA filters must be leak tested st the factory and then feak tested again after installation and as part of recertification.

Total particle count testing {sea 5.7 Total Alrborne Porticle Sampling): Total partide count testing must be parformad under dynamic operating conditions
using callbrated electronic equipment.

Dynamic sirflew simoke pattemn test: Smoke pattern tests must be performed for sach PEC during dynamic operating conditions to demonstrate
unidirectional sirflow and sweeping action over and sway from the prepamtion{s)

Classified nreas additionally must be recartified If thara sre changes to the srea such as redesign, construction, replacement or relocation of any PEC, or
alteration In the configuration of the room that could affect airflow or alr quality.

All certification and recertification records must ba reviewed by the designated person(s} to ensure that the classified ervironments meet the minimum
requirements |n this chapter. The numbar of parsonnel present In sach PEC and SEC during total particle count tests and dynamic alrfiow smoke pattem tests
must be documented. Records must be malmained In accordance with the requiremants in 20. Documentation.

A corrective action plan must be implemented and documnented In response to any out-of-range results. Data collected in responss to comactive actions must
be reviewed to confirm that the actions taken have been effective,

5.1 Towl Airbwme Particle Sampling

It Is Imparative that all anglnearing control equipmaent function as designed and that tha levels of toial airbomna pasticles remaln within acceptable limits
during compounding {(see Ighie 2. A monitoring program for total airborne particles must be dewsloped and implemented to measure the performance of the
anginesring controls that are being used to provide the spedfied levels of alr deanliness {e.g., in the [SO Class 5 PEC and ISO Class 7 and 8 rcoms).

Total alrbome particle count testing must ba conducted In all classified areas during dynamic oparating conditions at least evary 6 months.

Total airborne particle sampling sites must be selected In all classified areas. Measurements of toted airborne particles must be taken in ench PEC at locations
whars there [s greatast risk to the siposed CSPs, contalners, and closures, When conducting sampling of the PEC, care shouid be taken to avold disturbing the
unidirectional airflow within the PEC. All sampling sttes and procaduras must be described in the facllity’s SOP. Measurements of total alrborne particles In other
classified areas, incduding the buffer room{s) and ante-room{s), shauld ba taken st represantative locations that reflect the quality of air in the room{s).

DATA EVALUATION AND ACTIGN LEVELS
I levels massured during the total alr sampling program excead the criteria In Tubie 2 for the 1SO classification of the area sampled, the cause must be
Investigated and cormective action taken and documented. Data collected In response to corrective actions must be reviewed to confinm that the actions taken
have been effective. Some examples of correctiva action Include process or facllity Imprevements or HEPA filter replacement or repalr. The extsnt of the
Investigation should be consistent with the devistion and should Include sn svaluation of trends,

& MICROBIOLOGICAL AR AND EURFACE MONITORING

An effective microblological alr and surface monitoring program provides information on the environmental quality of the compounding area. In addition, an
effective micobiological air and surface monitoring program Identifies snvironmentsl qualty trends cver time, [dentifies potantial routes of contam|nation, and
alliows for implsmentation of cormactive sctions to minimize the risk of CSF contamination. Sterile compounding facllities must develop and implement written
proceduras for microbiclogleat air and surface monltoring (see 17. 50P3). All microbiological alr and surface monltoring procedures, the tast results, and the
comactive actions must be documanted, and the records must be maintained in accordance with the requirements in 20 Documentation. Data collectad In
rasponse 1o cotmective actions must be reviewed to confirm that the actlons taken have been effectiva.

6.1 Ganaral Monlioring Requirements

The microblological alr and surface monltoring program must include 1) viable impact volumetric airbomne particulate sampling and 2} surface sampling. The
goals of 2 microbiological air and surface monkoring program are to determine whether contamination is present st unacceptatle levels and to assess whether
proper parsonnal practices are baing followed, cleaning and disinfeciing agents are effective, and environmental quallty Is malntained.

The microblological air and surface monltoring program Involves the collection and evaluation of samples from verlous air and surface locations to detect
alrborne and surface contaminants. The data from microbioloical airbome and surface sampling are then used to assess fsks for contamination, potential
routes of contamination, and the adaquacy of cleaning and disinfecting agants and procedures, Ragular review of the sampling data must be performed to
datact trands and the rasults of tha review must ba documented,

In addition, resuhts from micrebiclogical ar and surface sampling must be reviewed in conjunction with personnel data (1., tralning records, visual
observations, competency assessments) to assass the state of control and to Identify potential risks of contamination. Corrective action in responsa to any
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advarse findings Is required to maintain the necessary environmantal quality for preparation of C$Ps, Dats must also be reviewed following comective actions to
confirm that the actlons taken hwve baen effoctive In achieving the required microblologlcal air and surface quality levels (sae Jgble 2, Table 5, and Tabie 6.

Microblological alr and surface manitoring must be performed Initlally for sterile compounding facillties to establish a baseling level of environmental quallty.
After inltlal sampling, the snvironment in which sterle compounding actlvities are performed must be monhorad according to the minimum frequencies
described in this section to ansure thet the environment remains suftable for starile compounding. Evahuating rasults collected over a period of time can be
usatul in identifying trends or detarmining that a significant change has occurred, aven when the results fall within tha spacified levels.

Microbiological air and surface monltoring must be conducted in all classified areas during dynamic operating condltions 1o confiem that the required
snvironmental quality s maintalned. In addition to the specific sampling frequencles described In this section, sampling must be performed in the following
circumstances:

In conjunction with the certification of new facilities and equipment

After any servicing of fadlities or equipmaent {see 4, Facilities and Engineering Controis)

In response to identified problems (e.g., positive growth In sterility tests of CSPs)

In response to idantifled trends (e.9, repeated positive gloved fingertip and thumb sampling results, falled media fill testing, or repeated obsarvations of
alr or surface contamination)

In respanse to changes that coulkd Impact the starlle compounding environment {e.g,, change in deaning agents)

The microblological alr and surface monitoring program must be dearly described in the facility's SOPs, which must indude a disgram of the sampling
locations, procedures for collecting samples, frequency of sampling, size of samples (e.g. surface nren, voluma of alr), tima of day of sampling in relation to
activitles In tha compounding ares, nnd sction levels that will trigger corrective action.

Tha times and locations of sampling should be carefully selected basad on thelr relstionship 1o the activities performed in the area. It is important to abtain
samples from locations that pose the highest possible sk of contamination to the CSP snd that are likely to be representative of the conditions throughout the
arca, To obtain sir and surfsce samples that are reprasantative of the typical compounding condltions at tha facliity, in all PECs and dassified rooms, alr sampling
must be conducted during dynamkc operating conditions and surface sampling must be performed at the end of a compounding activity or shift, but before the
area has bean cleaned and disinfected. The monitoring program must be designed and conducted In a manner that minimizes the chance that the sampling
Ttself will contributs to contamination of the CSP or the emvironment.

It Is important that personnal are trained In the proper operation of the air and surface sampling equipment to ensure accurate and reproducible sampling. All
active air sampling devices must be serviced and callbrated as sacommended by the menufacturer.

8.2 Monitoring Alr Quallty for Visble Alrbome Particles
A monltoring program for viable alrbome partidas must be developed and Implemented to assats microblological air quality In all classified areas.

VIABLE AR SAMPLING—TIMING AND LOCATIONS

Volumetric active alr sampling of all classified areas using an impaction device must be conducted In sach dassified area [e.g., ISO Class 5 PEC and ISO Class

7 and 8 room{s)] during dynamic operating conditions st isast avery 6 months. Alr sampling sites must be safectad in alt ciassHied arens.
SAMPLING PROCEDURES

When conducting mmpling of the PEC, care should be taken to avold disturbing unidirectionsl alrflow. See Bax §-1 for active air sampling procadures. A
gesneral microbiological growth maedia that supports the growth of bacteria and fung) must be used {e.g. TSA). COAs from tha manufacturar must verify that
the media meets the expacted growth promotlon, pH, 2nd steriization raquiremants. Samples must be Incubated in an incubator at temparaturss that wil
promota growth of bacteris and fungl The incubator temperature must be monltored during Incubation, sithar manually or by a continuous recording devics,
and the results must be reviewed and documented as described In the faciiity’s SOPs. The Incubatar must be placed In a location outside of the sterile
compounding srea.

Box 8-1. Active Alr Sampling Procadures for Viakle Alrborne Monltoring
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Follow the manufacturer’s Instructions for oparation of the active alr ssmplng device, Incuding placement of medla.
Using the sampling device, test at least 1 cublc meter or 1000 llters of alr from each location sampled.

At the end of the sampling, retrieve the media devices and cover them.

Invert the media and incubate at 30°=35" for no less than 48 hours. Examine for growth. Record the total numbaer of discrete colonles of microorgan-
Isms on sach media device as cfu per cuble meter of alir on an environmental sampling form basad on sampla type (e, Viable air), sample location,
and sample date.

Then incubate the Inverted media at 20°—25* for no less than 5 additional days. Exarine the medla devices for growth. Record tha total numbar of
discrete colonies of microorganisms on each madia devica as cfu par cubic meter of air on an envirenmental sampling form based on sample typs
{t.e,, viable alr), sample location, and sampls date.

Altarnativaly, to shorten the overall Incubation period, two samplas may be coBected for ench sample location and incubated concurmntly.

Both samples could be TSA or one sample could be TSA and the other fungal madia (e.g., malt extract ngar (MEA) or sabouraud dextrose agar
(SDAY).

Incubate each sample In a sepante Incubator. Incubate one sample at 30*-35* for no lass than 48 hours, and Incubate the other sample at
20°-25" for no less than 5 days.

If fungsl media are used as one of the samples, incubata the fungal media sample at 20°-25" for no lass than 5 days,

Count the total number of discrete colonies of microorganisms on each sample, and record these results as cfu per cublc meter of alr.

Record the results of the sampling on an erwironmental sampling form based on ssmple type (.2, viable alr), and Include the sample locstion,
and sample date,

DATA EVALUATION AND: ACTION LEVELS

Evaluate cfu counts against the action levels in Tgble 5, and examine counts in relstion to previous data to ldantify adverse results or trends. If two devices of
media are collscted at a single location, all recovered growth on sach must be documentad and action levels applied to sach media device. if levels measurad
during the viable alr monitoring program exceed the levels In Tobile 5 for the ISO dassification levels of the arsa sampled, the cause must ba investigated and
cormactive action must be taken. Data collectad In response 1o cormective actions must be reviewed to confirm that the actions taken have besn effective. The
corrective action plan must be depandant on the cfu count and ths microorganism racovarsd, Soma exsmplas of corrective action Include process or facity
Improvements, personnel training, <leaning and disinfecting, or HEPA filter replacement and/or repair. The extent of the Investigation should be consistent with
the deviation and shoukd include an evaluation of trends. The corrective action plan must be documented. If levels measured dur|ng viabile alr ﬂmpling excosd
the levels In Toblg 5, an attempt must be made to Identify any microorganisms recovered to the genus leval {ses Microblaf C [dentification, o
Strain Typing {1113} with the asslstance of s microblologlst.

Table 5. Action Levels for Viable Alrborne Particla Alr Samplingt

Alr Sampling Action Levals [cfu per cublc meter (1000 lters) of air per
IS0 Class plata]
. 5 >1
7 »>10
] »100

® Aduptec from Guidance for industry: Sterite Drug Products Praduced by Assptic Processing—Curment Good Momufacturing Prectice. U.5. Departmant of Health and Human Sarvicey, FDA, Septambar
2004
6.3 Monitoring Surfaces for Viakle Particles
Surface sampling is an Important tool used to assist in maintenance of a sultably controlied anvironmant for compounding CSPs. Surface sampling Is useful for
evalusting facllity cleaning and material handling procadures, work surface cleaning and disinfacting procedures, and personnel competency In work practices
such as deaning and disinfecting of component and/or vial surfaces. AH sampling sites and proceduras must be described In the facility's SOP.

SURFACE SAMPLING: TIMING AND LOCATIONS

Surface samplmg of all dassified areas and pus-lhmugh chambers cunmctlng to classified areas for microblal contamination must be conducted st laast
of Aseptic Prox ‘ §)). Each classified area must be sampled, Induding the following:

Thn Interlor of the PEC and the equipment contalned In it

Staging or work area(s) near the PEC
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Freguently touched surfaces

Whan conducted, surface sampling must b performed at the end of compounding sctlvity or shift, but bafore the area has been deaned and disinfected.

SAMPLING PROCEDURES

Sea Box 6-2 for the procedures for surface sampling on flat surfaces. Surface sampling devices (a.g., plutes, paddies, or shdes) containing mirabial growth
madia must be used for sampling flat surfaces. COAs from the manufacturer must verify that the davices meet the expected growth promotion, pH, and
sterilization raquirements. Surface sampling devices must contetn general microblal growth maedia (e.g, TSA) supplemented with neutrallzing additives (e.g.,
lecithin and polysorbata 80) to neutralize the affects of any residual disinfacting agents. Surface sampling devices must have a ralsed convex surface, Stetile
swabs wetted with sterile water or a steriie neutralizing buffer may be used when sampling Irregular surfaces and difficult-to-reach locations, such as crevices,
comers, and spaces between surfaces. After sampling, the sampled area must be thoroughly cleaned and disinfected {see 7. Cieaning, Disinfecting, and
Applying Sporicidal Agents In Compounding Areas).

Samples must be incubsted In a calibrated incubator at temperatures that will promote growth of bacterla and fungl. The Incubator temperatura must ba
monitored during Incubation, either manually or by a continuous recording device, and tha results must be reviewsd and documented. The incubator must be
placed In a locatlon outside of the sterile compounding ares.

Box 8-2. Surfaca Sampling Procsdures

Remove the cover from the surface sampling device. Using & rolling motion, firmly press the medis surface anto the surface to be sampled. The sur-
face sampling device will lzave a residue of growth media on the sample site. After sampling, remove the residue from the surface using stertle 70%
iPA.

Cover each surface sampling device. Store medin devices during Incubation te prevent condensate from dropping onto the agar and affecting the
scouracy of the cfu reading {a.g., invert plates).

Incubate the surface sampling devices at 30°=35" for no less than 48 hours. Examine for growth. Recard the totsl number of discrete colonies of mi-
croomganisms on each device as cfu per sample on an environmental sampling form based on sample type (Le, surface), sample location, and sam-
ple date.

Incubate the surfece sampling device at 20°=25" for no less than 5 additichal days. Examine the device for growth. Racord the totsl number of dis-
crete colonies of microorganisms on each medis device (cfu per sampls) on the erwironmantsl sampling record basad on sample typs (L. surface),
sampls kocation, and sample date.

Altematively, to shorten the overall incubation period, two samplas may be collected for each sample location and incubated concurrantly.
Bath samples could be TSA or one sample could ba TSA and the other fungal media {e.g. MEA or SDA).

incubate sach sample In a separate incubator. incubate one sample at 30*-35* for no less than 48 hours, and incubate the other ssmple st
20*-25* for no less than 5 days.

L]
If fungal media are used as one of the samples, Incubate the fungal media sample at 20°-25° for no less than 5 days.
Count the total number of discrete colonles of microorganisms on each sample, and record these results as cfu p'ir sample.
Record the results of the sampling on sn environmentsl sampling form based on ssmple type (Le., surface), and include the sample location,
and sample date.

DATA EVALUATION AND ACTION LEVELS

Evaluate cfu counts against the action levels In Jgble 6, and examine counts In relation to previous data to ldantify adverse results or trends. If two devices
ware collacted at a single location, all recovered growth on each must be documented snd action levels are applied to each device of medla. If levels measured
during surface sampling sxcesd the levels In Tgbie 6 for the IS0 classification levels of the area sampled, the cause must be investigated and corractive action
must be taken. Data collected In response to corrective actions must be reviewed 1o confirm that the actions taken have basn effective. The comrective actlon
plan must be dependent on the cfu count and the microorganism recovered. Some examples of comective action include process or fadllty Improvements,
persormel training, cleaning and disinfecting, or HEPA filter replacement and/or repalir. The axtent of ths Irvestigation should be consistent with the devistion
and should indude an evaluation of trends. The corrective actlon plan must be documanted. If levels measured during surface sampling axcead the lwvels in
Table 6, an attempt must be made to dantify any microorganism recovered to the genus level (see {1113)) with the assistanca of & microblologist.

Table 8. Action Levels for Surface Sampling

150 Claxe Surface Sampling Action Levels {cfu/device or rwab)
5 >3
7 >5
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7. CLEANING, DISINFECTING, AND APPLYINS SPORICIDAL AGENTS IN COMPOUNDING AREAS

Cleaning, disinfecting, and applylng » sporicidel agent are Important becauss surfaces in dassified areas and SCA are a potential source of microblal
contamination of CSPs, The process of deaning Invoives remaving organic and Inorganic materials from surfaces, usually with s manual or mechanlcal process
and a cleaning agent. The process of disinfecting Involves destruction of microorganisms, usually with a chemical agent.

Surfaces must be cleaned prior to being disinfacted unless an Envircnmental Protection Agency (EPA}-registered for equivalent) one-step disinfectant clsanar
Is used to sccomplish both the cleaning and disinfection in one step. A sporicidal agent must be applisd to destroy bacterial and fungal spores. Some EPA-
ragisterad (or aquivalent) one-step disinfectant cleaners may have sporiddal properties, After cleaning and disinfecting or the application of a one-step
disinfectant cleaner, or the spplication of a sporicidal agent in a PEC, apply starile 70% IPA to remove any residue. See Jghlg 7 for 8 summary of tha purposes of
the cleaning, disinfectant, and sporicidal agents.

Tabls 7. Purpose of Clsaning, Disinfecting, and Sporicidal Agents

Type of Agent Purpose

An agent used for the removal of residues (e.g., dirt, debris, microbes, and

Clanning agent residual drugs or chemicals) from surfaces,

A chamical or physical agent used on Inanimate surfaces and objects ta de-

Disinfectant stroy fungl, viruses, and bacteria.

A chemical or physical agent thet destroys bacterial and fungal sporas when
usad at a suficient concentration for a spacified contact time, It |s expacted
to kil all vegstative microorganisms.

Sporicidal agent

Cleaning and disinfacting surfaces and applying a sporicidal agant must accur st the minlmum frequencies specified In Tabie 8 or, if compounding Is not
performed dafly, cleaning and disinfacting must be completed before Initiating compounding.

All cleaning and disinfecting activities must be parformed by trained and appropriately garbed personnel using facility-spproved agents and procedures,
which must be describad In written SOPs. Personnal must be tralned If thara are sny changes in the deaning and disinfecting procedures. Cleaning must be
performed in the direction of clsan to dirty areas. The frequency, methad(s), and focation(s) of cleaning, disinfecting, and sporicidal agent use must be
established in written SOPs, in accordance with the manufacturer's instructions, and must be foliowed by all cleaning parsonnel. The manufacturer’s directions or
publishad data for the minlmum contact time must be followed for the clsaning, disinfacting, snd sporicidal agents usad. When sterlle 70% IPA Is used, it must
be allewad to dry. All deaning, disinfecting, and application of sporicidal agents must be documented according to fadfity SOPs. .

Table 8. Minimum Fraguancy for Cleaning and Disinfecting Surfaces and Applying Sporicidsl Agents in Classified Areas and within the Pasimater of
the SCA»

Clesniing Disinfacting Applying Sporicidal

£quiprent snd all interior
surfaces of the PEC dally and
when surface contamination
s knawn or suspected.

Apply starle 70% IPA to the
horizontal work surface st
feast wvery 30 minutes if the
compounding process tekes
30 minutes or less. If the
compounding process takes
more than 30 minutes, com-
pounding must not be dis-
rupted and the work surface
of the PEC must ba disinfect-
wd Immuclistely after com-
pounding.

Egqulpment and all interlor surfaces
of the PEC daily and whaen surface
PEC(s) and aquipment inside the contamination ls known or suspect-

PECs) o, Monthly

. . Work surface of the tray

Removable work tray of the PEC

Work surface of the tray daily
All surfaces and the area un-
demnanth tha work tray
monthly

Work surfaca of the tray dally

All surfaces and the srea un-

derneath the work tray
monthly

monthly

Al surfaces and the area un-
demaath the work tray
monthly

Pass-through(s)

Dally

Dally

Monthly
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Site Cleaning Disinfwcting Applying Sporicidal

Waork surfaca{s) outside the PEC Daily Dailyx Monthly

Flooris) Dally Dallya Manthly

Walis), doorls), and door framefs) | Monthly Monthha Monthly

Calling(a)s Monthly Monthlya Monthly

Storage shelving and bins Monthly Monthiyd Maonthly

Equipment outside the PEC(s} Monthly Monthlyl Monthly

* Clawning of sinks ls described In 4.4 Wister Sources.

¥ Many dicinsctants ragistarsd by tha EPA ere ona-stap deaning and disinfecting agents, which means that tha disinfectent has been formulated to be effectiva In the presance of light to modarsta

solling without a saparate daaning stap.
© Callings of the SCA are required to bu cleaned, disinfacted, and applied with spariciclal agant only when visibly solled and when surfacs s known
7.1 Clening, Disirfecting, and Sporicidal Agenis

Cleaning and disinfecting agents must be selected and used with careful consideration of compatibliities, effectheness, and user safaty. Considerations when
safecting and using disinfectants Include thalr antimicroblal sctivity, inactivation by organic matisr, residus, shelf life, preparation requiremants of the agent, and
sultabliity for surfacas being disinfectad. After the disinfectant or sporicidal agent |s spplied to the surface, the agent must be allowad to dwell for the minimum
contact time specified by the manufscturer.

7.2 Claaning Suppliss

All cleaning supplies {e.g. wipers, sponges, snd mop heads) with the exception of tool handles and holders must be low-lint. Wipars, pads, and mop heads
should be disposable. If disposable cleaning supplies are used, they must bs discarded after sach cleaning activity. Reusable cleaning tools must be made of
deanable materlals {e.g., no wooden handles) and must be clsaned and disinfected bafora and after sach use. Reusable cleaning took must be dedicated for use
in the classified areas or SCA and must net be removed from these areas except for disposal. They must be discarded as determined based on the condition of
the tools. Dispose of cleaning supplies used in the dassified areas and SCAs in a manner that minimizes the potential for dispersing conteminants into the alr
{e.g., with minimal agiation, away from work surfaces).

7.3 Cleaning, Disinfucting, and Applying Sporicidal Agents in the PEC

Cienn, disinfect, and apply a sporicidal agent to equipment and all interior surfaces In the PEC at the minimum frequencies specified In Tabie 8 See Bay 7-1

and Bpx 7-2 for procedures for cleaning. disinfecting, and applying a sporicidal agent in the PEC.

Box 7-1. Procedures for Cleaning and Disinfecting the PEC

Remove vislble particles, debds, or residue with an appropriate solution {e.g. Sterife Woater for infection or Sterile Witer for imigation) using sterlle,
low-lint wipers.

Using a low-lint wiper, apply a deaning agent, followsd by a disinfecting agent, or apply an EPA-registered {or aquivalent} one-step disinfectant
cleaner to squipment and all Intericr surfaces of the PEC.

Ensurs the contact time specified by the manufacturer is achlaved.
Using a low-Ent wiper, apply sterile 70% IPA to equipment and all interior surfaces In the PEC.
Aflow the surface to dry completely before baginning compounding.

Box 7-2. Procedures for Applying u Sporicidal Agent In the PEC

Remove visible particles, dabris, or rasidue with an appropriate solution (e.g., Sterile Water for infection or Sterite Water for Irrigation) using sterlle,
{ow-lint wipers.

After deaning and disinfacting (Box 7-7), apply the sporicidsl mgant using » fow-Ent wiper to all surfaces snd the area undernenth tha work tray. If the
sporicidal agent I1s an EPA-registered (ar aquivalent) one-step disinfectant sporicidal daaner, saparate clesning and disinfecting staps are not re-
quired.

Ensure the contact time specified by the manufacturer Is achleved.
Using a low-lint wiper, apply sterile 70% IPA to all interior surfacss, including undameath the work tray.

Allow the surfacs to dry complataly befors beginning compounding.
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&. INTRODUCING ITEMS INTO THE SEC AND PEC
&1 introducing Items into the Cleanroom Sults and SCAs

Before any item s Introduced Into the clean side of ante-roomis), placed into pass-through(s), or brought Inside the perimeter SCA and whan packaging
Integrity wit nat be compromised, it must be wiped with a sporicidal agent, EPA-registered disinfectant, or sterile 70% IPA using low-lint wipers by personnel
wearing gloves. If an EPA-registered disinfectsnt or sporicidal agent Is used, the agent must be allowsd to dweff for the minimum contact time specified by the
menufacturer. If sterile 70% |PA Is usad, It must be aliowed to dry. The wiping procedure must not render the product label unreadable.

4.2 Introducing ltema into the PEC

Just before any item Is Introduced into the PEC, it must be wipad with sterila 70% IPA using low=lint wipers snd allowed to diy before use. When sterlle items
e racelved in sealad containers designed to keap them stetile until opening, the starlla Ttems may be removed from the covering as the supplies are introduced
into the SO Class § PEC without the nesd to wipe the Individual sterile supply items with sterile 70% IPA, The wiping procecure must not render the product
label unreadairle.

&1 Use of Sterlle 70% IPA on Critical Sites within the PEC

Critlcal sites (e.g. vial stoppars, ampula necks, and intravenous bag septums) must ba wiped with sterile 70% IPA In the PEC to provide both chemical snd
mechanical actions to remaove cantaminants, The sterile 70% IPA must be aflowed to dry before entering or puncturing stoppers/septums or breaking the necks
of smpules,

#. BQUIPMENT, SUPFLIES. AND COMPONIENTS
8.1 Bqulpment

PECs are described in 4.2 Fadlity Design and Environmental Controls, Types of PECs and Placement, Gther squipment used in compounding CSPs [e.g,
sutomated compounding devices (ACDs) and balances] should be of suitable composition such that the surfaces that contact components are riot reactive ar
sorptive. Equipment that must be brought into classifiad areas must be wiped with a sporicidal agent, EPA-registered disinfectant, or starlle 70% IPA using low-
fint wipers.

Equipment must be placed in a manner that facilitatas sterile compounding operations. The equipmaent must be capable of cperating properly and within
required performance paramuters. Compounding personel must folfow established SOPs for the calibration, maintenance, desning, and use of the equipment
based on the manufecturer'’s recommendations. Personnal must maintaln records from equipment calibration, verfication, snd malntenance in accordance with
the requirements in 20. Documentuation.

ACDs and other similar equipment are desighed to assist In the compounding of preparations by delivering specific volumes of solution(s) sutomatically uncer
computerizad control.

Before using ACDs or ather simllar equipment, compounding personnel must conduct an accuracy assessment before the first use and again each day the
equipmant is used to compound CSPs. The precision of the equipment can be monitored based on an assessmant of day-to-day variations In its accuracy
measures. Compounding personne! must maintaln a daily record of the accuracy measurements on the days the equipment is in use. Corrective actions must be
Implemented if accuracy measurements are outskie the manufacturer’s specification.

.2 Supplies

Supplies {a.g., beakers, utensils, needles, syringes, filters, and tubing sets) should be of suitable compasition such that the surfaces that contact components

e not resctive or sorptive. Supplies in direct contact with the CSP must b sterlle and depyrogenated.
0.3 Componants
Compounding personnel must follow facility SOPs, which must addrass the selsctlon, recalpt, svaluation, handling, storags, and documentation of all CSP
componants, including ol ingradients, containers, and dosures.
COMPONENT SELECTION
Conventionally menufactured sterlle products should be used when mvallable and appropriate for the Intendad CSP,
APl
Must comply with the criterla In the USP-NF monograph, if one axisis
Must have a COA that Includes the specifications and test results snd shows that the AP] maats the specifications
Must ba obtained from an FDA-registered facllity
All componants othar than APl

Must comply with the criterda In the USA-NF monograph, If one sxists

Must be accompanied by documentation (e.9, COA, labeling) that incdludes the specifications and test results and shows that the componant meets the
spedfications

Should ba obtalned from an FDA-registered facility
Ifit cannot ba oimimd from an FDA-ngislmd f-dllty. the designated person{s) must selsct sn acceptabls and rallable sourca (se¢ Good
j gctis ! armo g ! 97}). The compounding faclity must establich the identity, strength, purltty, and quality
of the lngrodlnnts obt-lnnd frnm that suppllar by msnmhle means. Reasonable maans may Includse, but Is not limited to, visusl Inspections,
svaluation of a COA supplied by the manufacturar, and/or verification by analytically testing a sample to determine conformance with the COA or
other specifications.
All APis and other companents used must be evaluated for sultakility for use In sterlle drug preparstion. Components labsled with "rot for pharmacsutical
uss”, "not for Injectable use®, *not fer human use® or an squivalent statemant must not be used to compound for these purposas.
Each lot of commerciatly avallabla sterile, depyroganated contalners and container-closure systems must ba sccotnpanied by a COA or other documaentation
showing conformance with established spacifications {.e, sterllity and depyrogeration requirements). If sterllization and depyrogenation of supplies or
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container-closura systems are parformed on site, the efficacy of each process must be established and documented (see Steriilzation of Compandial Articies
(1229)).

COMPONINT RECEPT

Upon recalpt of each lot of s component, the sexternal packsging must be examined for evidence of deterioration and other aspects of unacceptable quality.
Fadfity personnel must verify the labeling and condition of tha component [e.g., whather the outar packaging Is damaged and whethar temperature-sencing
Indicators show that the component has been exposed to excessive tempermture{s)].

Any component found to be of unacceptable quality must be promptly rejacted, clearly labaled as rejected, and ssgregated to prevant use bafone
sppropriats disposal Any other lots of that companent from that vendor must be examinad 1o datarmine whather other lots have the same defact.

The date of recaipt by the compounding facllity must be clearly marked on each AP| or added substence package that lacks a vendor expiration date.
Packages of components (L.e, APl and added substances) that lack a vendor’s axpirtion date must be essigned a conservative expiration date, not to exceed 1
yaar after recelpt by the compounding facllity.

COMPONENT EVALUATION JFFORE LSE

Compounding personnel must ascertain bafore use that componants for C5Ps are of the correct Identity, sppropriste quality, within expiry date, and have
been storad under appropriste conditlans, The following information should be used to make this datermination: prescription or medication order,
compounding record, master formulation record (if usad), vandor labels, COAs of API(s) and cther component{s), product labeling of commntionally
manufactured sterile products, Iabeling of CSPs, snd documantation of tha compounding facllity storage conditions and practices.

All components must ba re-inspacied before use. All packages must be re-inspected to detect contsiner breaks, loosenass of the cap or closure, and
devistion from tha sxpected appasrance, sroms, snd texture of the contents that might have occurred during storage. Starll container~dosures must be
visunlly re-Inspected to ensure that they are free from defects that could compromise sterility and are otherwise sultable for thelr Intended use.

Any component found to be of unacceptable quality must be promptiy relactad, ciearly labaled as rejacted, and segregated to prevent use befors
appropriste disposal. Any other lots of that component from that vendor must be exsmined to determine whethar other lots have the same defact.

COMPONENT HANDLNG AND STORAGE

Al components must be handled and stored In » menner that prevents contamination, mix-ups, and deterioration. Companants must be stored in closed
containers under temperature, humidity, and lighting conditions consistent with those indicated in official monographs or spacified by the suppliers and/or
manufacturer.

Personnel must monitor temperature in the anes{s} whens components sre stored elther manually at least once dally on days that the facllity is open or by a
continuous temperature recording device to determine whether the temperature remalns within the sppropriate range. The results of the temperature readings
must be documented on a temperatute log or stared in the continuous recording device, and must be rstrisvable. 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
Whan selecting the sterilization method for CSPs prepared from ohe or more nonsterile starting componants or using nonsterile supphes or devices,
parsonne] must take into consideration the nature of the componsnt{s), thair physical and chemical properties, snd the intended container-closure systern. The
sterilization method used must sterllize the CSP without degrading Its physical and chemical stability {v.g., affecting Its strength, purlty, and quality} or the
packaging Integrity. See also the (1229} family of chapters.
The follewing must ba considerad when selecting an appropriate sterifization method:
Terminal sterllization (e.g., dry heat, steam, or Irradiation} is the preferred method unless the specific CSP or container—ciosure system cannot tolerate
tarminal sterlization.

Steam sterilization is not an option If moisture, pressure, or the temperatures used would degrade the CSP or If there ks insufficlent molsture to sterilize
the CSP within the final, sealed contalner—cosure system.

Flltration Is not an option whan compounding a suspension If the suspended drug particles are removad by the filter being used.

CSPs that are terminally sterilzed (e.g., dry heat, steam, or lrradiation) must use a procass intended to achleve a probabillity of a nonsterle unit (PNSU) of 10-5.
[Note—This 1s afso called the sterlity assurance level {SAL)] A PNSU of 106 is equivalent to n probahillity that 1 unit th a million is nonsterlle. A PNSU value
cannot be applied to CSPs that are aseptically filled Into o sterlle contalner following steriization by filtration because sterilization by filtration Is not terminal
stenilization.

injectable compounded praparations that contain nonsterlle componants or that come Into contact with nonsterile davicas (e.g. containers, tubing) during
any phase of the compounding procedure must be sterifized within 6 hours after complating the preparstion to minimize the generation of bacterial andotoxins
In C5Ps.

A description of tha terminal sterilization and depyrogenation process, Induding the tempereturs, pressure (if applicable), duration, permissibla load
conditions for asch cyds, and the use of blological indlcators and sndotoxin challsnge vials (ECVs) must be Indluded In the faclity’s SOPs.

SOPs must include tratning and competency of personnel on all sterllization methods and equipmant used by the facility. in addition, the SOPs must include »
schedule and method for establishing and verifying the sffactiveness of the tarminal sterilization and depyrogenation methods saleclad, as well as the methods
for maintaining and cleaning the sterilizing and depyrogenation squipment.

10.1 Depyrogenstion

See Dry Heot Depyrogenation {1228,1). Dry hest depyrogenation must be used to render glassware, metal, and other thermostable contalners and
components pyrogen~fres. Depyrogenation processes typically operate st a ange of temparatures, from approdmately 170° up to about 4007, depending on
the sxposure time (e.9., » cycle might hold the items at 250° for 30 minutes to achleve stetility and depyrogenation). The durstion of the exposure period must
include sufficlent time for the ltems to reach the depyrogenation temperature. The items must remain et the depyrogenation temparature for the duration of the
depyrogenation period.

The effectiveness of the dry heat depyrogenation cycla must be established Initially and veriflad annually using ECVs to demonstrate that the cycla Is capable
of achieving a 23-log reduction In endotoxins (see Bocteriol Endotoxins Test (8S)). The effectiveness of the depyrogenation cycle must be re-established If thare
are changes to the depyrogenation cycle described In SOPs {e.g., changes In load conditions, duration, tempsratura]. This verification must ba documentad.
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ftams that are not thermostable must be depyrogenated by rinsing with sterile, non-pyrogenic water {s.¢, Sterile Watsr for Injection, Sterile Water for
{erigation) and than thoroughly drained or dried Immedtately before usa in compounding.

10.2 Stariimtion by Fllration

See Sterillzing Filtrotion of Liguids (12294, Sterlizing filters must be sterlle, depyrogenated, have a nominal pare size of 0.22 ym or smaller, and Incude
Inbeling for pharmaceutical use. Sterilizing filters with |abeling that states “for lnboratory use only” or an equivalent statement must not be used for
compeunding CSPs. Sterllizing filters must be certifisd by the manufacturer to retaln at least 107 microorganisms of a strain of Brevundimonas diminuta per
square cantimater of upstream filter surface area under conditions similar to thosa In which the CSPs wil be filtered (l.e., pressure, flow rate, and volume filtered).

The designated parson(s) must ensure—from avallable published information, from suppller documentation, or thraugh direct challenge {e.g., filtering the
C5Pj—that the filters 1) are chemicatly and physically compatible with s ingredients in the CSP (e.g., watar-miscble alcohols may damage filter Intagrity); 2) are
chemically stable at the pressure and tamparaturs conditions that will be used; and 3) have enaugh capacity to filter the required volumnes. The filter dimenslons
and the CSP to ba sterilized by filtration should permit the starilization procass to be completed without the nead for replacemant of the filter during the
process. Fllter units used to sterilize CSPs must be subjected to the manufacturers’ recommended integrity tasting, such as a post-usa bubble point test. If
multiple filters sre required far ‘the compounding process, each of the filters must pass o filter-Inegrity test

When CSPs are known to contaln excessive particulate matter, a prefitration step must be performed using a filter of larger nominal pore size (e.g, 1.2 ym) or
a separate filter of larger nominal pore stze shouk ba placed upstream of (8., prior to) the sterilizing filter to remove gross particulate contaminants bafore the
CSP Is passed through the stevilizing-grade fllter. Excessive particulate matter requiring a prefiltration step could potentlally be » signal of an Inappropriate
formulation, and therefore the formulation and the process should be assessed and, if necessary, madified. CSPs thet were prepared using a filter that faled
Iintegrity tests must be discarded or, after investigating the causa of the fallure and selection of an sppropriate filter, refiltered for sterliization no more than ane
additionsl tims.

10.3 Sterifization by Steam Hast

Temparatures used to achleve sterilization by steam hest are lower than those used to achisve depyrogenation. The procass of thermal sterilization uting
satursted steam under pressure (Le., autoclaving) Is the preferred method for terminal sterilization of aqueous C5Ps In thelr final, sealed containar-closure
system {sse Stagm Sterilization by Direct Contat (1229 1)). Steam sterilization is not an option If moisture, pressure, or the tamperatures used would degrade the
CSP.

To achleve stariity whan steam sterilization Is used, all matetisls must be diractly exposed to steam under adecuate pressure for the langth of time necessary,
as datermined by use of appropriste blologlcal indicators, to rendar the items sterlle (2.5, betwsan 20 and 60 minutes at 721° saturated steam undar a pressure
of 15 psl, depanding on the volume or size of the CSP buing sterilized). The duration of the exposure parlod must Include sufficlent time for the entire contents
of tha CSP and other ltems to reach the sterlilzing temperature. The CSP and othar ltems must remain at the sterilizing temperature for the durstion of the
steflizetion parod.

CSPs must be placed In the sutoclave to allow staam to rasch the C5Ps without entrapment of alr. Fiat, stainless steel trays with low sides or ventiiated
bottoms will permit stesm contact, When preparing ftams for steam starilization that must be wrapped, wrap them In low-lint protective fabric or paper or
sanled In anvelopes that will permit staam panstration and that are designad to pravert post-sterlization microblal contamination. For C5Ps, immaediately before
filling ampules and vials that will be steam sterilized, solutions must be passed through a filter with » neminal pore size of not larger than 1.2 um for removal of
particulats matter.

Sealed contalners must ba able to genarate steam Internally. Stoppered and crimped empty vials must contain a small amount of steriie water to generate
steamn. Dewp containers, such as beakers and gradusted cylinders, must be inverted or placed on thelr sides at a downward-sloping angle to minimize alr
entrapment and 1o facliitate condensate dralnage, or must have a small amount of sterile water placed in them before steam starllization, Porous materials and
thoss ltems with occhuded pathways (e.g., tubing) must only be sterifized by steam If tha autaclave chamber has sultable cycles for dry goods, such as a pre-
vacuum process to remove air before staam is sent Into the chamber. Elastomeric closures and many ather dry goods will nesd a drying cycle after steam
axposure to remave condensed or absorbed molsture.

The effectiveness of stesm starllization must be verified and documanted with each sterfization run or load by using appropriate bickoglcal indicators, such as
sporws of Geobocilius stearothermophiius, ATCC 12980, ATCC 7953, or uqulvnllnt (] Wm and other confirmation
methods such »s physicochamical Indlcators and Integrators (see Bhysicoofremi parators and indicatol y

The steam supplled must be free of contaminants and generated using water par the mlnufacmm‘s remmmnndlllon A nllbmtd data recorder or chart
must be used ts monitor sach cycle and to eamine for cydle irragularitias (2.g., deviations In tampavature or pressure). The date, run, and load numbers of the
steam starllizer used to sterilize 8 CSP must be documented in the compounding record.

104 Sterliization by Dry Heat

Dry heat may be used for those items that cannot be sterllized by stsam or other means, when either the molsture would damage the materlal or the
wrapping material Is impermeable (sae Dry Heat Sterflizotion {1229.8Y). Sterilization by dry heat requires higher temparatures and longer exposure times than
sterillztion by steamn. The duration of the sxposure period must include sufficient time for the entire contents of CSPs and other ltems to reach the sterlizing
temperature. The CSP and other ltems must remain at the sterfiizing temperature for the duration of the sterlization period. '

Dry heat sterliization Is usually performed In an oven designed for sterlilzation at a hmperlnn! of 160° or hlghlr If lewer tamperatures are used, they must
ba shown to achlsve effective starllization (see Diy Heg fizotic, datio g oglcal indicators

Heatad alr must be evenly distributed throughout the chambar, which Il lyplnlly loonmplished by an llr bl:wnr The nllbrmd ovan must be equipped with
temparature controls snd a timer. During starilization, suffident space must be left batwean materals to allow for circulation of the hot alr. A callbrated data
recorder or chart must be used to monitor each cycle and the date must bs reviewed to identlfy cyde Irregulsrities (a.g9, devistions In temperature or exposure
time).

The sffectiveness of the dry heat sterllizatlon method must ba verified and documented with sach sterilization run or load using appropriata bicloglcal
Indicators such as spores of Badltius atrophasus, ATCC 9372 (ses £1229,5Y), and other confirmation methods (4.9, tamperature-ssnsing devices). Tha data, run,
and {oad numbers of the dry heat oven used to sterllize a CSP must ba documented In the compounding record.

11. MASTIER FORMULATION AND COMPOUNDING RECORDS
11.1 Greating Master Formulation Racords

A Master Formulation Record is a detalled racord of procedures that describes how the CSP s to be preparad. A Master Formulstion Record must be crested
for CSPs prepared for more than 1 patient and for CSPs prapared from nonsterile ingredlant{s). Any changes or alterations to the Master Formulation Record
must ba approved and documented according to the facllity's SOP. Bax 71-1 Nsts the Information that must be Induded Tn 8 Master Formulation Record.
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Box 11-1, Master Fermudation Records

A Master Formulation Record must Include at least tha following information:

Name, strength or activity, and dosage form of the CSP

Identities and smounts of all ingredients

Type and size of container—closure systemis)

Complete instructions for preparing the CSP, Including equipmant, supplles, a description of the compounding steps, and sny spaclal pracautions

Physical dascription of the final CSP

BUD and storage requirements

Referance source to support the stabllity of the CSP

Quallty control (QC) procedures (e.g., pH testing, filter Integrity testing)

Other information as needed to describe the compounding pracess and snsure repeatability {e.g. adjusting pH and tonictty, sterliization method (e.g..
steam, dry heat, Iradiation, or filter)

112 Crenting Compounding Records
A Compourding Record documents the compounding of each CSP. A Compounding Record must be crested for all CSPs. The Compounding Record must be
craated to documant the compounding process or repackaging process. A prescription or medication order or labal may serve as the compounding record. If an
ACD, workflow management system, or other simllar equipment Is used, the required information In the compounding record may be stored stectronically as
long as It Is retrievable and contalns the required Information (see Box 77-2). A Master Formulation Record can serve s the basis for preparing the
Compounding Record, For axample, & copy of the Master Formulation Record can be made that contains spaces for recording the information needed to
complete the Compounding Record. fox 11-2 lists the Information that must be indudad in a Compounding Record.

Box 11-2. Compounding Racords

Compounding Records must include at least the following Information:

Nama, strangth or activity, and dosage form of the CSP

Date and time of preparation of the CSP

Assigned Intenal Identification number (e.g., prescription, ordar, or lot number)

A mathod to identlfy the Individuals involved in the compounding process and verifying the final CSP

Nama of sach component

Vendor, lot number, and explration date for each componertt for CSPs prepared for more than 1 patient and for CSPs prepared from nonsterile Ingre-
dlentis)

Waight or volume of sach component

. Strength or activity of sach component

. Total quantity compounded

' Assigned BUD and storage requirements

. Results of QC procedures (e.g. visual Inspaction, filter Integrity testing, pH testing)
If applicable, the Compounding Record must siso Include:

Master Formulation Record reference for the CSP

Calculations made to determine and verify quantities and/or concentrations of components

12. RELEASE INSPECTIONS AND TESTING
All relenss tasting procedures (e.g., visusl inspactions and testing) must ba included In the facility's documentation (see 71. Moster Formulation and
Compounding Records and 17. SOPs). Any out-of-specification results must be Investigated, and a comrective action plan must be Implamanted and documented
a5 part of the quality assurance (QA) and QC program (ses 18. Quality Assurance and Quality Coniral).
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12.1 Visunl Inspaction

At the completion of compaunding, before release and dispensing, the CSP must be visually inspected to detsrmine whether the physical apprarance of the
CSP is as expected {v.g,, it Is inspected for evidance of Inappropriate visible particulutes or other foreign matter, discoloration, or other defects). The CSP must be
visually inspactad to confirm that the CSP and its labefing match the prescription or medication order. Tha inspaction also must Include a visual inspection of
contalner-closure Integrity (e.g, checking for leakage, cracks In the container, or Improper seals). CSPs with observed defacts must be discarded, or marked and
segragated from acceptable units In a manner that prevents them from being released or dispensad,

When a CSP will not be relsasad or dispsnsed on the day of preparation, a viswal Inspection must be conducted Immaediately before It is relessad or dispansed
to maka sure that the CSP does not exhibit any defects, such as precipitation, doudiness, or leskaga, which could develop during storage. A CSP with such
defacts must bs immadiately discardad, or marked and segregated from acceptable units in a manner that prevents it from being relsased or dispansed. Any
defect may Indicate sterility or stabifity problems, which should be investigated to detarmine the causa (see 12 Quatity Assuranos and Quolity Control).

12.2 Sterility Testing

Sterllity tasting Is not required for Category 1 CSPs (see Tahle 100 If & Category 2 CSPIs lulgnld 2 BUD that rnquim mrlﬂty testing (see Tabig 1), the testing
must be performed according to {713 or a valldeted altsrnative method (see Volidotion o g obiofog d that Is non-inferor to (713
testing.

If sterility testing Is parformed, the minimum quantity of each container to be tested for each media s specified in Sterility Tests {71), Table 2, and the number
of containers required to be tested in relation to the batch slee |s specified In Sterility Tests (71). Jable 3 except as described below.

If the number of CSPs to be compounded In & single batch Is less than the number of C5Ps needed for testing as spactied In Sterillly Tests {713, Tabie 3, sdditional
units must be compoundad to be abls to parform sterility testing as follows:

If batween 1 and 39 CSPs are compounded In a singla batch, the sterility testing must be performed on a number of units aqual to 10% of the number of
CSPs prepaned, roundad up to the next whole number. For axampla:

if 1 CSF [s compounded, 0% of 1 roundad up to the next whole number would Indlcate that 1 additional CSP must be prapared for steriity
testing.

1f 38 CSPs are compounded, 10% of 39 rounded up to the next whole number would indicata thet 4 additional CSPs must be prepared for sterllity
testing.

If mora than 40 CSPs are prepared in a single batch, the sample sizas spacified In Sperility Tegrs (713, Tabie 3 must be used.

If sterllity testing Is parformed according to (1), 2 Wmﬂmn must be purfurmod 1o ensure that mmmlnltbn can be
recovared. If petforming sterility testing according to {71), the Sterllt or St ¢ Prog B ined. M,
the mathed of choice when tha CSP formulation pamits. The prefarrad ll'hrnlﬂvc Is the (715, G iy o ; Be Exg gt i g
the Culture Medium method, If an alternative method 1s used for sterllity testing, the method must ba v-lldmd (sae lJ.ZZiD and d-monstmnd [} be sulubla for
that CSP formulistion,

Sterility tests resulting In fallures must prompt an Investigation Into the possible causes and must Include identification of the microorganism, as well as an
wvaluation of the starility testing procedure, compounding facllity, precess, and/or parsonnsl that may have contributsd to the fallure. The sourca(s) of the
contamination, f |dentified, must be conected, and the facllity must determine whether the conditions causing tha sterllity fallure affsct other C5Ps. The
Investigation and resulting corrective actions must be documented.

12.3 Bactarisl Endotoxina Testing

Category 2 injectable CSPs made from one or more nonstarile componentis) and assigned a BUD that requires stetility testing (see Table 1) must be tested to
ensure that they do not contaln excessive bacterlal endotoxing (see {85)). Catagory 2 Injectable CSPs made from one or mare nansterile component(s) and
assigned a BUD that does not require sterillty testing should be tested for bactarial endotoxins. In the absence of » bacterisl endotoxing mit in an official
monograph or ather CSP formula source, the CSP must not exceed the endotoxins limlt calculsted as described in (85) for the appropriate route of
administration for humans. CSPs for non-human spacles must not axcesd the endotoxin reference limits calculated as described in {85) based on the walght of
the target animal unless 2 different limit k sclentifically supported. C5Ps administered epidurally should have the same endotoxin limit as that of Intrathecally

administered C5Ps. Sea Mo Guidelines on the Endotaxing Test (1085).

15. LABRLING
CSPs must be labaled with legible |dantifying Information to prevant srrors during storage, dispensing, and use. The term labeling designates all labels and
other written, printed, or graphic matter on the inmediate contalner or on, or In, any packege or wrappar In which it Is andosed, except any outer shipping
conialner. The termn label designates that part of the Iabafing that Is on the Immediste contalner. See Labeling (7.
Tha label on the Immediste container of the CSP must, at a minimum, display prominently and legibly the following information:

Assigned irdternal identification number (e.g., barcode, presaiption, order, or lot numbar)
] Active Ingredisnt(s) and their amounts, activitlas, or concentrations
1 Storage conditions if other than controlled room tamperature
- BUD
. Route of administration
) Tetal amount or voluma i It Is not obvious from the contalner

If It is a single-dosa container, a statement stating such when space permits

If it Is a multiple-dose container, & statement stating such
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The labeling on the CSP should Indicate that the prepsration Is compounded.
If the CSP Is to be sent outslde of the facllity in which it was compounded, the labsiing must induds the contact information of the compounding facibty. The
labsiing of the CSP must also provide any appficable special handling Instructions or waming statemants.
Labeling procedures must be followed as described in the faclity’s SOPs to prevent labefing errors and CSP mix-ups. The labe] of the CSP must be verified to
snsure that It conforms with the:
1.
Prescription or medication order;
2.
Master Formulation Record, If required (ses 71.1 Creating Master Formulation Records); and
3
Compounting Record ises T1.2 Creating Compounding Records)
All labels must also comply with laws and regufations of the applicable ragulatory Jurisdiction.

14. ESTABLISHING BEYOND-USH DATES

14.1 Terminclogy

Each CSP labal must state the BUD, which is the dats, or the hour and date, beyond which the preperation must not ba used and must be discarded. The BUD
is detarmined from the date/time that preparation of the CSP Is initiated. The BUD is not Intendad to limit the tima during which tha CSP is administared (e.g.,
Infused).

BUDs and expliration dates are not the same. An explration dats identifies the time during which a conventionally manufactured product, API, or sdded
substance can be expected to meet the requirements of m compendial monograph, if one exists, or malntain sxpected quality provided It Is kept under the
specified storage conditions. The uplntlon date Omits the time during which ths conwmionllly munufu:mnd pmduct. AP, or added substance may be

3 mhels o v v gorles, Expiration Date arid Beve Jats). Expiration dates are assigned by
manufacturers based on unllyllul lnd pnrfurmlru:u mung of the sterlity, chlmhl and phy:lnl mb‘ity. and plduglng Integrity of the product. Expiration
dates are spacific for a particular formulation In fts container and at stated exposure condltions of llluminstion and tamperature. See Table 9 for a summary of
terms.

Tabla 8, Summary of Torms

Term Dafinition Applicability

Efther the date, or hour and date, after which a
CSP must not be used. The BUD Is detarminad
from the date/tima that preparation of the CSP i
BUD initiated. Applies to all C5Ps

Tha time during which a product can be expected
to meet the requirements of the compandlal
monograph, If one exists, or malntain expected
quality provided It Is kept uncier the specified Applies to all conventionally manufactured prod-
Expiration Date storage conditions. ucts, APls, and added substances

94.2 Parametars to Canalder In Bstablishing s BUD

Multiple factors that affect sterility and chemicel and physical stability must be considered when establishing BUDs for CSPs. BUDs should ba sstablished
consarvatively for CSPs to ensure that the drug maintains its required characteristics (1.8, stabllity and stariitty) untll s BUD,
Whan establishing a BUD for a CSF, compoundars must conglder factors that mey affect stability, incuding but not limited to:

The chemical and physlcal properties of the drug and/or its formudstion

The compatiblity of the contalner-closure system with the finished preparstion (8.9, keachables, Intaractions, and storaga conditions)
The BUDs for CSPs In Jobie 10 and Table 71 are based primarily on factors that affect the schlevemant and maintenance of sterility, which Include, but are not
limited to, the following:

Environment In which the CSP Is praparad (e.g., PEC In a cleanroom sulte or SCA)

Aseptic pracessing and sterlllzation method

Starting components (¢.g., starile or nonsterlle starting Ingredients)

Whather or not sterliity testing Is performed

Storage conditions (e.g. packeging and tempaerature}
ASEPTIC PROCEESING AND STERLIZATION METHODS
A CSP may be prepared by the following methods {see 10, Sterilization and Depyrogenation):
1.
Asaptic processing, which Includes either t} compounding with only sterile starting ingredient(s), or 2) compounding with nonsterils Ingredient{s)
followed by sterllization by flltration. [NeTe—Sterillzation by filtration is not a form of terminal steriiization.]
2
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Terminal starfiization, which includes compounding with sterile and/or nonsterle starting ngracient(s) and subssquent sterllization with a procass
Intended to achleve a PNSU of 10 (e.g., dry haat, staam, irraciation).
Terminal sterllization is the preferred method of sterllization, unless the specific CSP or container—closure system cannot tolerate terminal sterilization. Tghls
11 allows for longer BUDs for CSPs that are terminally sterilized than for aseptically processing CSPs because terminal sterllzation using a verifisd method
provides reascnable assurance that a CSP will be sterile.

STARTING COMPONENTS
The use of onae or mora nonsterile starting component{s) is a risk factor to be considerad when praparing a CSP. A longer BUD Is parmitted in Tgble 11 for
CSPs that are asspticafly processed from corventionally manufactured sterle starting componentis) than from one or mare nonsterile starting componants).

STERLITY TESTING

Sterllity testing (ses 1.2.2 Steriiity Testing) of a CSP can provide additional assurance of the absance of cantamination, although passing a sterllity test doas
not guarantes that sl units of a batch of CSPs are sterile bacause contamination may nat ba uniformly distributed throughout the batch. A fonger BUD i
permitied In Tabie 11 1f steritiy testing results are within acceptable limits.

STOAAGE CONDITIONS

Storage in colder conditions [l.., in a refrigerator or freezer {see Packaging gnd Sto, gnts (552)] has been shown to slow the growth of most
microorganisms. However, the chemical and physical stability of the CSP and fts :nmpnn-ms must bo considered when storng In colder conditions {e.g, some
formulations may precipitate when stored in a refrigerator or freazer). A longer BUD is permitted In Table 70 and Tabie 11 for CSPs stared In colder condltions
than for CSPs stored at controlled room temperature.

if the CSP will be storad In & frozen state, the containar-closure system must be able to withstand the physical stress (i.e. without breaking or cracking)
during storage In a fraezer. The CSP must ba thawed In appropriate conditions to avold compromising the physical and chemical stability of the preparation
and its components (e.g., do not heat In a microwava). Once the CSP Is thawed, the CSP must not be re-frozen.

CSPs may be stored under different storage conditions before they are used (e.g., C5Ps may first be frozen, and then thawed in the refrigerator, and finally
kept st contrcliad reom tempersture before administration). The storage time of a CSP must not excesd the original BUD placed on tha CSP for Its labaled
storage condition, and BUDs must not be additive. For example, an aseptically processed CSP prapared from one or more nonsterile starting componant(s)
cannot be stored for 45 days In a freazer, then 4 days refrigersted, and then 1 day at controlied room tempersture for & total of 50 days. Once a CSP has been
stored under 8 conditicn that would require a shorter BUD {i.e, controlled room temperature), the CSP must be used within the tima frams for that storage
condltion {In this ammple, 1 day).

14.3 Establishing a BUD fora CSP
BUDs for C5Ps must be established in accordance with Table 10 for Category 1 CSPs and Tubls 1] for Category 2 C5Ps. One day |s aquivalent 1o 24 hours,
The BUDs In Tgble 10 and Table 17 for CSPs wre based on the risk of microbial contamination or not achleving stevility despite implementation of the
requiremants in this chapter. Therefore, it is assumed that the CSP formulstion will remain chemically and physically stable, and its packaging will maintain its

integrity for the duration of the BUD.
A shorter BUD must be assigned whan tha stabliity of the CSP or s components Is less than the hours or days stated in Table 70 or Jable 11, Additionally, the

8UD must not exceed the shortest remalning expiration date or 8UD of any of the starting components, regardiess of the sourca.
Table 30 establishes the lengest permitted BUDs for Category 1 CSPs. Category 1 CSPs may be prepared in an SCA or deanroom sulte (see 4.2 Faclity Design
ond Environmentol Controls).

Tabla 10. BUDs for Category 1 CSPs

Page 24 of 33

Storage Conditlons
Controfled Room Tempersture (20°-25%) Rafrigerator (2°-8")
BUD £12 hours %24 hours

Table i1 establishes the longest parmitted BUDs for Category 2 CSPs. Category 2 CSPs must be prepaned in a cleanroom suite (see £.2 Focitity Design and
Environmental Controis),

Table 11. BUDs for Category 2 CSPe

Prepurstion Characteristics Storage Conditions
Sterllity Testing Parformed | Controlled Room Tempera-

Compounding Method and Passed ture (20°-257) Refrigerator (2°-8%) Freezer (-25° to -10%)
Prepared from one ormore | Prepared from one of more | Prepared from ona or more
nonsterile starting compo- nonsterfle starting compo- nongsterile starting compo-
natit{s): 1 day nant{s): 4 days nent{s): 45 days

Prepared from ondy sterile Prepared from only sterile
Prepared from only sterile starting components: 10 starting components: 45
No starting components: 4 days | deys days
Asaptically processed CSPs Yes 30 days 45 days 60 days
Taerminally sterllized C5Ps Neo 14 days 28 days 45 days
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Preparation Charactaristics Storage Conditions
Starility Testing Performed Com_ld Rocm Tempan-
Compounding Msthad and Passad ture (2025 Refrigemtor (2°-8") Freazar {-25° to ~10°)
Yes 45 days 50 days 90 days
14.4 Multiple-Dosa CSPs

A compeunded multiple-doss contalner Is designed to contain more then 1 doss, Intended to be entered or penatrated multiple times, and usually contains »
prasarvative. A preservative is intendad to inhlbit the growth of microorganisms and minimize the risk of contamination. The use of preservatives must be
appropriate for the CSP formulation and the toute of administration. For example, the praservative must not be Inactivated by any ingrediants In the CSP and
soma presarvatives are not always appropriate for the patient (e.g., neonates) or routs of administration {e.g., Intrathecal or ophthalmic Injections), The use of
preservatives, however, must not be considered a substitute for aseptic technigue.

A multiple-dose CSP must be prepared as a Category 2 CSP. A multiple-dose CSP must additionally pass antimicrobial effactiveness testing In accordance with
Antimicroblol Efectivensss Tasting {51). The compounder may rely on 1) antimicroblal effectiveness testing that s conducted (or contracted for) once for each
formulation In the particular container~closure system In which tt will be packaged or 2) antimicroblal effectiveness tasting results provided by an FDA-registersd
fachity or published In pser-reviswed fterature sources if the CSF formulation (including ary presarvative) and containsr-closure system are @xactly the same as
thasa tested unless » bracketing study Is performed, Antimicrobial effectiveness testing may be performed on a low concentration and a high concentration of
the active ingredient In the formulation to establish preservative sffactiveness across various strengths of the same formulation {e.g, bracketing). The
concentration of all other ingredients {induding preservatives) must be the ssma throughout the bracketing study.

Aftar a multiple-dose container is initially entered or punctured, the multiple-cose contalner must not be used for longer than the ssigned BUD or 28 days If
supported by antimicroblal effectivancss testing results (ses {513) on the CSP, whichever is shorter.

The container—dlosure system used to packege the multiple-dose CSP must be evaluated for and conform to contalner-dosure Integrity {see Package inteority
Evoluation—Sterils Products {1207)). The container—closure integrity tast naeds to be conducted only once on sach formulation and fill voluma In the particular
container-closura system ln which the multiple-doss C5P will ba packaged.

13. USK OF CONVENTIONALLY MANUFACTURED PRODUCTS AS COMPONINTS
This sectlon addresses the time within which an entered or punctured corwantionally manufactured product must be used.
15.1 Use of Conventionally Manufactured Single-Doss Contalnern

A conventicnally manufactured single-dosa container is a contalner-closura system that holds s sterils medication for parenteral administration {injectlon or
infusion) that Js not required to meet the antimicroblal effectiveness testing requirements. if a single-dose vial Is entered or punctured only In an 180 Class 5 or
denner alr, it may be used up to 12 hours after inltlal sntry or puncture as long as the storage requirements during that 12-hour period are maintained. Qpaned
single-dose ampules must not be stored for any time perlod.

15.2 Use of Conventionally Manwfectured Multiple-Dasa Containarn

A mn\nmtbnllw mnnuflcturod product ina multipla-dnsa contalner s Intended to contaln mora than 1 doss of a drug product (see Packaging and Storage
; b g g an aging ims). Once inttinily sntering or puncturing the multiple-dose cantalner, the multiple-dose
mnnlmr must ot hn used fnr more thnn 2! days (.Iee 151),) unless otharwisa spacified by tha manufacturer on the labeling.

15.3 Use of Corwentionally Manufactured Pharmacy Bulk Packnpes

A conventionally manufactured pharmacy bulk package Is & container of a sterila product for parenteral use that containg many single doses. The contents are

Intended for use In a pharmacy admixture program and are restricted to the sterile prepamation of admixtures for infusion or, through a sterlle transfer davice, for

the ﬂlllng of empty sterile containers. The phurrnlcy bulk paciage must be used sccording to the manufacturer's Iabeling {sea
kaging Systems). The pharmecy bulk packnge must be entered or punctured anly In an ISO Class § PEC.

16. UST OF CSPS AS COMPONENTS

This section addresses the use of CSPs {e.g, multiple-dose CSPs, single-dose CSPs, and compounded stock solutions) as components to prepare finished CSPs.

Whan a CSP is usad as a component, care must be taken to minimize the risk of contamination of both the starting component CSP and tha finished CSP(s).
The BUD of a CSP prepaned from one or more compounded companents may not exceed the shortast BUD of any of the Individual starting components (see 4.
Establishing Bsyond-Use Dates).

141 Uss o1 Compouanded Multiple-Dose CSPs

A multiple-dosa CSP Is designed to contaln more than ¥ dose of medication, intendad to ba antered or punctured multiple times, and usually contsins a
preservative. Multiple-dosa CSPs ars required to magt tha critaria for antimicroblal sffectivensss testing (see {513) and the requirements In 74.4 Multipie-Dose
C5Ps. Multiple-dose C5Ps must ba stored under the conditions upon which [ts BUD Is based {s.g. refrigerstor, controlled room temperature). After a multiple-
dose CSP Is initiafly entered or punctured, the multiple-doss CSP must not ba used for longer than the assigned BUD or 28 days, whichever is shorter.

152 Uss of Compounded §ingle-Doss CEPs snd C5P Stock Solutions

When a compounded single-dose CSP or CSP stock salution Is usad as a component to compound additional CSPs, the original compounded single-dose CSP
or CSP stock solution must be entered or punctured In ISO Class 5 or cleaner air, and must be stored under the conditions upon which its BUD is based (e.5,
refrigarator, controlled room temparature). The component CSP may ba usad for starlle compounding for up to 12 hours or its assigned BUD, whichaver Is
shoriar, and any remeinder nust be discarded,

17.50PS
Faciities that prepars CSPs must develop SOPs for the compounding process and other support activitias. A designated person must ensure that SQPs are
spproptiate and are implementad, which Includes ensuring that psrscnnel demonstrate competency in perfarming every procedure that ralstes to thelr job
function. A designated person must follow up to ensure that comactive actions are taken if problems, devintions, fallures, or amors are identified. The corrective
acfion must be documented.
All personnel who parform or oversea compounding or support activities must be trainad in the SOPs. All compounding personnel must:
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Be able to recagnize potentlal problems, deviations, failures, or errors assoclated with preparing a CSP (e.g, those related to squipment, facilities,
materlals, personnel, the compounding pracess, or tasting) thet could potentially result In contaminstion or other advarse impact an CSP quality
Report any problems, devistions, fallures or errors'to the designated personis)
SOPs must be reviewed at laast svery 12 months by the designated personis) to ensure that they reflect current practices, and the review must be
documented. Any changes or alterations to sn SOP must be made only by a designated person and must be documentsd, Revisions to SOPs must be
communicated to all personnel involved In these processes and procedures, and personnel should documant acknowladgment of the communication.

18. QUALITY ABSURANCE AND QUALITY CONTROL

QA Is a system of proceduras, activities, snd oversight that ensures that the compounding process consistenty meets qualty standards. QC is the sampling,
testing, and documentation of results that, taken together, ensure that specifications hwve besn met before release of the CSP. See Quollty Assurance in
Bhgrmacsitical Compeinding (1163).

A facllity's QA and QC programs must be formally established and documented In SOPs that ensure that all aspacts of the preparation of CSPs are conducted
in accordance with the requirements In this chapter and lwws and regulations of the applicable regulatory jurisdiction. A designated person must ensure that the
facility has formal, writtsn QA arxd QC programs that establish a system of:

1
Adherence to procedures
2
Prevantion and detection of emmors and other quality problems
3,
Evaluation of complaints and adverse events
4
Approprists Investigations and cormecilve actions

The S0OPs must describa the roles, dutias, and tralning of the personnal responsible for sach aspact of tha QA program. The overall QA and Q€ program must
be raviewad at least once every 12 months by the designated person(s). The results of the review must be documented and appropriate action must be taken If
needed.

1.1 Notification About and Recsll of Out-of-Specification Dispensed CSPs

it a CSP is dispensed or administerad before the results of releass testing are known, the facility must hava procsdures in place to:
1
Immedistely notify the prescriber of & fallure of speclfications with the potentisd to cause patlent haym (e.g., stevility, strangth, purity, bacterial sndotoxin,
o othar quality attributas), snd
2.
Determine whathsr a recall is necessary
An SOP for recall of out-of-specification dispensed C5Ps must contain:
Procadures to determine the saverity of the problam and tha urgency for Implementation and complation of the recall
Procedures to determine the distribution of any affected CSP, induding the date ard quantity of distribution
Procedures to identify patients who have recalved the CSP
Procedures for disposition and raconclllation of the recallad CSP

The sterile compounding facllity must document the Implementation of the racall procedures. The recall must ba rsported to appropriste regulstory bodles as

required by laws and regulations of the applicable regulatory Jurisdiction (s.g. state board of pharmacy, state health department).
132 Complaint Handling

Compounding facliities must develop and Implement SOPs for handling complaints. Compiaints may Include, but are not limited to, concemns or reports on
tha quallty, labsling, or possible adverss reactions related to a specific CSP.

A designated person must review all complaints to determine whether the complaint Indicates & potential quality problem with the CSP. If It doss, a thorough
Investigation into the cause of the problsm must be Initisted and completed. The Investigation must conslder whether the quallty problem extends to other
CSPs. Comective action, If necessary, must be implsmanted for sl potenthlly affacied CSPs. Considar whether to inltiste a racall of potentially affectad CSPs and
whather to ceasa sterile compounding processas untll sl underlying problems have been Idantifisd and comected.

A readily retrievable written or electronic record of sach complaint must be kept by the facllity, regardess of the source of the complaint (e.g., emall,
telephone, mall). The record must contaln the name of the complainant or unique Identifiar, the date the complaint was recetved, the nature of the complaint,
and tha responsa to the complaint. In addition, to the #xtent that the information Is known, the following should be recorded: the nams and strength of the CSP
and the assigred imemal idenitfication number {8.g., prescription, order, or lot number).

The record must slso Incluche the findings of any investigation and any follow-up. Records of complaints must be easlly retrievable for review and evaluation
for possible trends and must be retained In accordance with the record-kesping requirements In 20. Documentation. A CSP that s returned In connection with a
complaint must bs quarantined unt® It Is destroyed after completion of the Investigation and in accordance with laws and regulations of the applicable
regulntory jurisdiction.

188 Adverss Event Repariing

Adverse avents potentially assoclated with the quality of CSPs must be reportad In accordance with facllity SOPs and all laws and regulations of the applicable
regulatory jurlsdiction. In addition, adverse events potentially associated with the quekty of the CSP should be reportad to the applicable Jurisdictional regulatory
body [e.g. stats boands of pharmacy, state health departments, FDA's MedWatch program for human drugs, or FDA Form 1932a for animal drugs).

18. CSP HANDLING, STORAGH, PACKAGING, SHIPPING, AND TRANSPORT
Processes and techniques for handling, storing, packaging, and transporting CSPs must be outlined In SOPs. Personnel who will be handling, storing,
packaging, and transporting CSPs within tha facllity must be trained In accordance with tha refavant SOPs, and the training must be documanted,
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18,1 Handling and Storing CSPe

CSPs must be handled in a manner that maintains CSP quality and packaging Integrity. To help ensure that CSP quality is maintsined during storage at the
compounding facllity, personnel must monitor conditions in the storage areas. A controlied temperature area (see {§59)) must be sstablished and monlitored to
ensure that tha temperature remalns within the appropriate ranga for the CSP. The temperature must be monltored each day, eithar manually or by a
continwous rcording device. The results of the temperature readings must be documented In a tamperature log st least once daily or stored in the continuous
tempersture recording devics, and must be retrievable. Temparature monitoring devices must be verifiad for sccuracy at least avery 12 months ot as required by
the menufacturer.

The compaunding facility must detect and minimize temperature sxcursions that ars outside the tempsrature limits within the controlled temperature sress.
When It is known that a CSP has been exposed to temperatures sither below or sbovs the storage temparature limits for the CSP, s designated parson must
detarmine (.9, by consulting Rterature or analytical testing) whether the CSP is expected to retaln its Intagrity or quality. if this cannot be detarmined, it must be
discarded.

192 Packaging of CSPs

Packaging materlals should protect CSPs from damage, leakage, contamination, degradation, and sdsorption while preventing Inscvertent exposure ta
transport personnel. The facility must select sppropriate shipping contalners and packaging matarials bassd on the product specificatlons, Information from
vandors, and the meds of transport

Altarnative modas of transport and/or spaclal packaging (e.g, tamper-svidant closures) may be nesded to protect tha quality of CSPs. If the CSP Is sanghtive to
light, light-resistant packaging materials must be used. In some casas, the CSP must be packaged in & special container (2.9, a cooler) 1o protect it from
temperature fluctuations.

19.3 Shipping and Transporting CSPs

Compounding personnel must select modas cf transport that are expected to deliver properly packed CSPs in an undamagad, starlle, and stable condition,

Inappropriate transport can adversely affect the quallty of CSPs. For example, preparation-specific considerations shauld be ghven to physical shaking that might

weeur during preumatic tube transport or undue exposure to heat, cold, or light. When shipping or transporting CSPs that require special handling {a.g., CSPs
with stabllity concemns], personnel must include specific handling Instructions on the exterior of the container.

20. DOCUMENTATION
Al facllities where CSPs are prepared must have and maintain written or electronic documentation to demonstrate compilanca with the requirements In this
chapter. This documentation must Include, but is not limited to, the following:

Personnel training, competency assessmants, and qualificstion records including comective actions for any fallures
Certification reports, Including corrective actions for any fallures

Environmantsl air and surfasce monltoring procedures and results

Equipmant records {e.g., callbration, verification. and maintensnce reports)
Recelpt of compenents

SOPs, Master Formulation Records (whan used), and Compaunding Records

Release Inspaction and testing records

Information relsted to complaints and adversa avents

Results of Investigations and comrective actions

Documantation must comply with all laws and regulations of the applicable Jurlsdiction. Records must be leglble and storad h & manner that prevents thelr

deterioration and/or loss. All required compounding records for a particular CSP (s.g, Master Formulation Record, Compaunding Record, and release testing
results) must be raadily retrisvable for at least 3 yaars after praparation or as required by laws and regulations of the applicabls regulatory jurisdiction, whichever
Is longer.

21. COMPOUNDING ALLIRSENIC IXTRACTS
Licensed allergenic extracts are mixed and diluted Into prascription sats for an individual patient, even though thase allergenic extrazt combinations ara not
spacified in the approved licansas for the Neansed biological products [=g., Biological Licanse Applications (BLA)). Because patients must be maintained on a
malntenance dose of preparad concentrated allargenic sxtracts for a period of time longer than the BUDs spaclfied for Category 1 and Categary 2, longer BUDs
are required for prescription sats to achieve sffactive therapy.
Allergenic extracts preseription sets must follow standards st least a5 stringent as those in this section;
Personnel Qualifications

1. A designated person with training and expertise in allergen immunotherapy Is responsible for ensuring that parsannel who wil be preparing slergen
Immunctherapy ara trained, svaluated, and suparvised.

2. Before beginning to independently prepare ailergenic extracts, sl compounding personnal must complete training and be able to demonstrate knowledge of
principles and skills for sterlle compounding.

3. Annual personnel training and competency must be documented. Parsonnel must demanstrate proficiency In thess procedures by pasting written or
electronic tasting bafore they can be allowed to compound sllargenic extract prescription sets,

4, Before being allowed to independently compound, all compounders must successfully complete gloved fingertip and thumb sampling on both hands (sew Box
£-1 and Jahie 1), no fewer than 3 separate times. Each fingertip and thumb evaluation must occur aftsr performing separste and complete hand hyglens and
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garhing procedure. After the initial competency svaluation, compounding personnel must successfully complete gloved fingertip and thumb sampling at least

avary 12 months theveafter.
5. Compounding personnel must have thalr sterile technique and refated practices evaluated svery 12 months as demonstrated by successful completion of 8

madia-fill test (see Box 2-2).
6. Personne| who fall competency evaluations must successfully pess reevaluations in the deficient area(s) befora they can resume compounding of allargenic

extract prescription sats. The designated person{s) must |dentlfy the cause of fallure and determine sppropriate retraining requirsments.
7. Personnal who have not compounded an allergenic extract prescription sat In more than 6 months must be evaluated In sll core competencies before

resuming compounding duties,
Parsonnal Hyglana and Garking

4, Before beginning compounding of allergen iImmunotherpy prescription sets, personnel must perform hand hyglene (see 8ox 3-1) and garbing procedures
according to facility SOPs.
9. Tha minimum garb reguirsments indude:

Low-lint garment with sleeves that fit snugly around the wrists and that Is anclosed at the neck (e.q., gowns or coveralls)

Low-lint, dispasable covers for head that cover the halr and ears and, if applicable, disposable cover for faclal hair

Face mask

Sterile powder-free gloves
10. Compounding parsonnel must rub sterlla 70% IPA onto all surfaces of the gloves and allow tham te dry thoroughly throughout tha compounding process.

11. The compounding process must occur in an 1SO Class 5 PEC orIn a dedicated allergenic extracts compounding area (AECA). The PEC or AECA usad to
compound prascription sets must be located away from unsealed windows, doors that connect ta the outdoars, and traffic flow, all of which may sdversaly affect
the air quality. Neithar a PEC nor an AECA may be [ocated where environmental control chalienges {e.g., restrooms, warehouses, or food preparation areas)
could negatively affect the air quallty. The PEC or the work surfaces In the AECA must ba located at feast 1 meter away from a sink. The Impact of activities that
will be conducted around or adjacent to tha PEC or AECA must be corsidered carefully when dasigning such an area,

f used, the PEC must be certified svery & months (see 5. Certification and Recertification).

I used, a visible parimeter must establish the boundaries of the AECA.

Access to the AECA during compounding must be restricted to authorized personnel.

During compounding sctivities, no othar activity Is permitted in the AECA.

The surfaces of walls, floors, fixtures, shelving, counters, and cabinets In the AECA must be cleanable.
Carpat Is not allowad In the AECA.

Surfaces should be resistart to damage by cleaning and sanitizing agents.

The surfaces in the AECA upon which the allergenic axtract prescription sets are preparsd must be smooth, Impervicus, fres from cracks and
crevices, and nor-shedding to ellow for sasy cleaning and disinfecting.

Dust-colecting overhangs such as utility pipas, ledges, and windowsllls should ba minimizad. If overhangs or ledges are present, they must be
easlly cleanable.

The AECA must be designed and controlled to provide a well-Rghted working snvirenment, with temperature and humidity controls for the
comfon of compounding parsonnel wearing the required garb.
Claaning and Disinfecting :

12 In a PEC, all Interior surfaces of the PEC must be cleaned and disinfacted dally snd when surface contamination is known or suspectad. Apply sterila 70% |PA

to the horizontal work surface batwesn each prescription set.
13. In mn AECA, sl work surfaces in the AECA where direct compounding Is occuning must be clesned and disinfected dally and whan surface contamination Is

known or suspectad. Apply sterile 70% [PA to the horizontal work surface between aach prescription sat.

If present, walls, doors, and door frames within the perimeter of the AECA must be cleaned and disinfected monthly and whan surface contamination is
known or suspected.

Callings within the perimater of the AECA must be cleanad and disinfactsd when visibly solled and when surface contamination is known or suspected.
14. Vial stoppers on packages of conventionally manufacturad sterile Ingredients must be wipad with sterlle 70% IPA to ensure that tha critical sites are wet and

allowed to dry before they are used to compound allargenic extracts prescription sets.
Establishing BUDa
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15. The BUD for the prescription sat must be no later than the sarfiest expirstion date of any aliergenic extract or any diluent that s part of the prescription set,
and the BUD must not exceed 1 yesr from the date the prescription set Is mixed or diluted.
Labeling

16, The labsl of sach vial of an allergenic extract prescription set must display the following prominently and understandably:
- Patient name
. Type and fractional diution of each vial, with & comesponding vial number
BUD

Storage conditions
Shipping and Trensport

17. If shipping or transporting allargenic extract prescription sets, compounding personnel must sslect modes of transport that sre axpectad to dellver properly
packed prescription sets In an undamaged, sterils, and stable condition. Inspprogriate transport can adversely affect tha quality of allsrgenic extract prescription
sets.
18, Whan shipping or transporting allernenic extract prescription sets that require special handling, parsonnel must Indude spacific handling Instructions on the
axterior of the contalner.

Documantation

15. AH facllitles whare sflsrgenic axtract prescription sets are prapared must have and malntaln written or electranic documsntation to include, but not limbted to,
the following:

SOPs describing all agpects of the compounding procass

Parsonnel training records, competency assessments, and qualification records Including corrective actions for any fatlures

Certification reports of the PEC, If used, induding corrective actions for any failures

Temperature logs for tha refrigerstor(s}

Compounding records for Individual allergenic extract prescription sels {sea Box 21-1)

Information related to complaints and adverse events

Irvestigations and cormactive actions
Box 21-1. Compoanding Racords for Individusl ARergenic Extract Prescription Sats

Compounding Records must include at least the following information:
- Nama, concentration, volumse, vendor or manufacturer, lot number, and expiration date for sach companant
. Date and time of preparation of the allargenic extract
- Assignad intarmal IdentHication number

A method to identify tha individusts Invalved In the compeunding precess and veiifying the final CSP

Total quantity compounded

Assigned BUD and storage requirements

Resuits of QC procedures {e.g, visual inspection, sacond verification of quantities)

GLOSSARY
Active pharmaceutical Ingrediant (APG:Any substance or mixturs of substances intanded to be used in the compounding of a praparation, thereby becoming
the active ingredlent In that preparstion and fumishing pharmacologlcal activity or other direct effect In the diagnosls, cure, mitigation, treatmant, or prevention of
disease In humans and animals or affecting the structure and function of the body.
Added substancesingredients that are necessary to compound a preparation but are not intended or sxpected to causa s pharmacologic response if
administered alone In the amount or concentration contained in a single dose of the compounded preparation, The term s used synonymously with the terms
Inactive Ingredients, exciplents, and pharmaceutical Ingredients.
Adminlstration:The direct application of u sterile madication to a single patient by injecting, infusing, or otharwise providing a sterlle medication In its final form,
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AlrdocicA space with Interlocked doors, constructed to maintain alr pressure control when items mave between two adjoining areas (genarally with different air
claaniness standards). The Intent of an alrfock Is fo prevent ingress of particulate matter and microblal contamination from a lessar-controlied area.

Allergenkc extract prescription set:Combinations of licensed allergenic extracts which wouk! be med and diluted to provide subcutansous Immunctherapy to
an individual patient, evan though thess allergenic extract combinations are not spedifiad in the approved BLAs for the licansed bicloglcsl products.

Allergenic extracts:Blological substances used for the diagnosis and/or treatment of allergic disesses such as allergic thinitks, allergic sinusitls, allergic
cenjunctivitls, bee venom allergy, and food allergy.

Allarganic extracts compounding area (AECA):A designated, unclassified space, area, or room with a visible parimeter that Is sultable for preparation of
allsrgenic sxtract preseription sets.

Ante-reom:An IS0 Clags 8 or cleaner room with fised walls and doors where personnel hand hyglene, garbing procedures, and other activities that generate high
partkulate levels may be parformed. The anta-room is the transition reom batwaen the unclassified area of the facifity and the buffar room.

Apaptic procansing:A method by which ssparate, sterlle components (e.g, drugs, containers, or closures) are brought together under conditions that maintain
their sterility. The components can sfther be purchased as sterile or, when starting with nonsterlle components, can be separately stariiized prior to combining
{e.q. by membrane filtration, autociave),

Aseptic techniguecA set of methods used to keep objects and srens free of microarganisms and thereby minimize infaction rigk to the patient. it Is accomplished
through practices that maintain the microbe count at an imeduclble minimum.

Diological sefety cabinet (BSC), Class il:A vantllated cabinet with an opan front and Inward and downward unidiractional HEPA-filtered airflow and HEPA-fittered
axhaust. A BSC used to prepare a1 CSP must be capable of providing an ISO Cluss 5 or batter snvironment for preparation af the CSPs.

Blood companantsAny therapeutic constituant of blood separated by physical or mechanicat means {e.g., whits cells, rad cells, platalets, plasma, serum. It Is not
Imtended to Incude plasma-derived products (e.g., albumin, coagulation factors, Immunoglobulins) manufactured under an approved BLA or equivalent.

Buffer roomsAn ISO Class 7 or deaner room with fixad walls and doors where PEC(s) that generate and maintain an 150 Class 5 environment are physleally
located, The buffar room may only be accessed through the ante-room.

Category 1 CSP:A CSP that is assigned a BUD of 12 hours or less at controlled room temparature or 24 hours or jess refrigerated that s compounded In
accordance with all applicable requiremants for Category 1 CSPs in this chapter.

Category 2 CSP:A CSP that s assigned a BUD of grestar than 12 hours st controlled room temperature or greater than 24 hours refrigerated that is compoundad
In accordance with all applicable requirements for Category 2 CSPs In this chapter.

Cartificate of analysts (COA):A report from the supplier of a component, contalner, or dosura that sccompanias the supplier's materisl and contains the
spedfications and results of all analyses and a description of the material.

Classified araazAn area that maintaine an air quality dassication based on the 150 standards (see alto the definitton for 1SO class).

Clanning agentiAn agent for the removal of residues (e.g, dirt, debris, microbes, and resicual drugs or chemicals) from surfaces.

Clsanrooin sulte: A dassified ares that consists of both an ante-room and buffer room.

Component:Any ingredlent used In the compounding of a preparation, Inchiding any active ingredient, added substance, or conventionally manufactured product,
Compaundad sterlle praparation (CSP)A preparation intended to be sterlle that is crested by combining, admixing, diluting, poollng, reconstituting,
repackaging, or otherwise altering s drug product or buk drug substance.

Compounded stock solution:A starile mixture of components that Is used 1o compound additional CSPs,

Compownding:The process of combining, admixing, diluting, pooling, reconstituting, repackaging, or otherwize altering a drug or bulk drug substance 1o creats &
sterlle medication.

Compounding areaThe arsa where compounding is occurring (1.a., a cleanroom sulte, Inskde the perimeter of the SCA, or AECA).

Compounding aseptic containment Isolater (CACD:A type of RABS that uses HEFA filtration to provide an IS0 Class 5 unidirectional air envirenment designed
for the compounding of sterile HDs,

Compounding sseptic Isolator (CAI:A type of RABS that uses HEPA filtration to provide an SO Clas 5 unidirectional alr smvironment deslgned far compaunding
of sterlle non-HDs.

Contalner-closurs system:Packaging componaents that tegether contaln and protect the dosage form. This Includes primary packaging components and
sacondary packsging componants, If the latter are intendad to provide additional protection.

Containment vantliatsd snclesureA fuR or partial enclosure that uses ventilation principles to capture, contain, and remowe airborne contaminants through
HEPA filtration and prevent their releasa into the work environment.

Conventionally manufactured product:A pharmacautical dosage form, usually the subject of an FDA-approved application, and manufactured under current
good manufactwing practica conditions.

Critien] sitazA location thet Includes any component or fluid pathway surfaces (e.g., vial septa, Injection ports, and baakers) or opanings (e.g., opened ampules and
needle hibs) that are exposed and at risk of direct contact with alr {e.g., amblent room or HEPA filtared), molsture {e.g. oal and mucosal secretions), or touch
contamination,

Deslgnated parson{z):One or more Individusis assigned 1o be responsible and accountable for the parformance and oparation of the compounding facility snd
personnd In the preparation of CSPs. )

Direct compounding area (DCA):A critical area within the ISO Class 5 PEC where critical sites ara axposed to unidirectionsl HEPA-fikered akr, slso known as first
ar.

DisinfectantA chemical or physical agent used on Inanimats surfaces and objects to destroy fung], viruses, and bacteria. Sporicidal disinfectant agents are
considered & special dass of disinfectants that also are sffective egainst bacterial and fungal spores.

Dynumic uirflow smoke pattarn test:A PEC test In which a visible source of smoks, which Is neutrally bucyant, Is used to abserve alr pattems within the
unidirectional spaca (., tha DCA) under dynamic operating conditions {sea Dynamic cperating conditions). This test |s not approprinte for 15O Class 7 or ISO Class
8 cleanrooms that do not have unidirectional slrflow (ses Visual smoke sttdy).

Dynamic oparating conditfens:Conditions in the compounding srem in which operating personnal are present and simulating or performing compounding. The
conditions should reflect the largast number of personns! and highest complaxity of compaunding axpacted during routine operations as determined by the
designated parson(s).

ExclplentsSes Added substances.

Fllter intagrity test:A test (0.g., bubble point test} of the integrity of a sterillzing grade filter performed after the filtration pracess to detect whether the integrity
of the filter has been compromised.

First alzThe alr exiting the HEPA fllter In a unidirectional alr stream.

Formulstion:The spacific qualitative and quantitative composition of tha finaf CSP.

https://online.uspnf.com/uspnf/document/GUID-A4CA AA8B-6F02-4AB8-8628-09E102C... 7/31/2019
P58



USP-NF Page 31 of 33

Garb:lterms such as gloves, garments (e.g. gowns, coveralls), shoe covers, head and faclal hair covers, masks, and other items designed to reduce particle-shedding
from personnel and minimtze the risk of contaminastion of CSP(s).

Hazardeous drug {(HD):Any drug Identified by at least one of the following six criteria: carcinogeniclty, teratoganicity or developmental toxicity, reproductive
toxicity In humans, organ toxiclty at low dose In humans or animals, genctoxicity, or new drugs that mimic existing HDs In structure or toxiclty.

High-sfficancy particulate alr {HEPA) filtration:Baing, using, or contalning a fitter designed to remove 99.97% of alrborne particles mensuring 0.3-micron or
greater In diametar passing through I

Integrated vertical lnminar flow sone [IVLFZ):A designated IS0 Class 5 aren serving as the PEC within an [SO Class 7 or cleanar buffer room. In the WLFZ,
unidirectional sirflow Is created by piacing HEPA filters over the entire surface of the work tables and effective placernent of air ratums.

1SO clmes:An air-quality dasslfication from the intemational Organlzation for Standsrdizstion.

Laminar sirflow system (LAFS):A devics or zone within a buffer araa thet provides an ISO Class 5 or better air quality enwironment for sterile compounding. The
systemn provides a unidirectionsl HEPA-filtered airflow.

Laminar airflow workbench (LAFW):A device that Is a type of LAFS that provides an ISO Class 5 or better air quality snvironment for starite compounding. The
device provicles » unidirectional HEPA-filtered sirflow.

Line of demareation:A visible line on the floor that separates tha clean and dirty sides of the ante-room.

Low-lint wipsrA wiper exhiblting faw, if any, fibers or other contamination, visible without magnification, which is separate from, or easlly ramoved from, the
wiper materlal in a dry condition.

Mudia-fiRl test:A simulation used to qualify processes and personnel engaged in starlla compounding to snsure that the processes snd personnal are able to
prepare CSPs without contamination.

Multiple-dosa contalner:A containar of sterila madication for parenteral administration (e.g., Injection or infusion) that is dasigned to contaih more than 1 dose of
the m-dk:‘ﬂon A multiple-dose contalner |s usully requlred 1o meet the antimicrobial sffectiveness testing ciiteria. See Packoging and Storage Regulrements

Onl-np dhhfamnl dleanerA pmduct with an EPA-nglnmd (or squivalant) daim that It can clsan and disinfect a non-porous surface in the presance of light
to moderste organic solling without & separate clesning step.

Pass-through:An endosure with sealed doors on both sides that should be interdocked. The pass-through Is positioned batween two spaces for the purpose of
minimizing particulate transfer whils moving materials from one space to anothar,

Parbmeter:A visible demarcation that defines the boundaries of the SCA or AECA (e.g. n visible lIne or wall).

Pharmacy bulk pacimge:A conventionally manufactured sterils product for parenteral use that contains many single doses Intendied for use in a pharmacy
sdmbaure pragrlm. A phln-nncy bulk puduga mly sither be used to pnpln sdmbxtures for Infusion or, ﬂwuuyh a sterile transfer device, for filllng sterla

Pharmaceutical Ilnll'hm\n ln:lnluu that prwldu HEPA-ﬂIhnd o] dus 5 ulidiracﬂonll l|l' oplru‘ud ot & continuously higher pressure than its surrounding
anvironment and |s decontaminated using an automatad systam, it uses only decontaminated Interfaces or rapid transfer ports for matarials transfer. {NoTe—A CA|
or CACI Is not m pharmaceutical ksolator.)

Positive-prassure room:A room that is maintained at higher pressure than the adjacent spaces, and therefore the et alrflow is out of the room.

Preservative:A substance added to inhibit microbial growth,

Primary angineeting control (PEC):A device or zone that provides an ISO Class 5 alr quality environment for starile compounding.

Probabllity of a nonsterfis unit (PNSU):The probability of an itam being nonsterije after it has basn axposed to a verified sterilization process. A PNSU value can
only ba applied to terminal sterlzation. [Nore—This is also called the sterility assurance level (SAL)]

Pyrogen:A substance that induces a febrile reaction In a patlent

Quality assurance (QA):A system of proceciures, activities, and oversight that ensures that the compounding pracess consistently mests quality standerds.
Quality controf (QC):The sampling, testing, snd documentation of results that, taken together, snsure that spedfications have bean met before relsass of the CSp.
Reconstitution:The procass of adding a diluent to a conventlonally manufactured product to prepars a sterlle solution or suspension.

Relsass Inspection and testing: Visual Inspsction and testing performed to ensure that a preparation mests approprists qualiy characteristics.

Rapackaging:The act of ramoving a sterile product or preparation from lts original primary contalner and placing It into another primary container, usually of
smaller size without further manipulation,

Restricted-access barrier system (RABS):An anclosure that provides HEPA-flitered ISO Ctass 5 unidirectional air that allows for the Ingress anc/or egress of
materials through dafined openings that have besn designed and valldated to praciuds the transfer of contamination, and that generally are not 1o be opened
during operations, Examples of RABS Include CAls and CACs,

Sacondaty enginesting control (SEC):The area where the PEC is pluced (e.g. a cleanrocom sulte or an SCA). It incorporates spacific design and oparational
parametars required to minimize the risk of contamination within the compounding area.

Sagregated compounding ares {$CA):A designated, unclassified space, ares, or room with & defined perimeter that contalns a PEC and Is sultable for preparstion
of Category 1CSPs only.

Single-dosa contalners:A container of sterile medication for parentersl administration {e.g., Injection ar Infuabnj thatis deslgned for use vdth l Hngl- patient [ 1]
single injection/infusion. A single-doss contelner usually does not contain a preservative. See Packaging end Storage Req Packag
Systems, Single-dose container.

SpecificatiomThe tests, ansiytical methods, and acceptance criteria to which an AP| or other components, CSP, container=closure system, aquipmant, or other
materlsl used in compounding CSPs must conform to be considered acceptabls for its Intended use.

Sporicida] sgentA chemical or physical agent that ﬂlnroys bacterial ang fungal spores when used In suffician concentration for a specifisd contact time. Itis
expectad to kil all vegetative microorganisms.

Stablility:The extent to which a product or preparation retains physical and chemicel properties snd characteristics within specified limits throughout Its expiration
or BUD.

Sturllity:The absence of viable microorganisms,

Starllity assurance lavel (SAL):Sae Probability of a nonsterile unit (PNSLI).

Steriiization by fitmtion:Passage of a gas or liquid through a sterilizing-grade membrane to yield fitrates that are starile.

Steriifzing -grade membranesFilter membranes that are documented to retain 100% of a culture of 107 micrcorganisms of a strain of Brevundimonas diminute
per square cantimeters of membrana surface under » pressure of not less than 30 psi. Such filter membranes are nominally §.22-pm of 0.2-pin pore size.
Terminal steriilzation:The application of a lsthal process (e.g., dry haat, steam, iradlation) to sealed contalnars for the purpase of schisving a predetarmined
PNSU of greatar than 10~ or a probabllity of less than one In one million of 8 nonsterile unit.
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Unclassified space: A space not required to meet any air clsanliness classification based on the ISO.
Unidirectional alrflow:Alr within a PEC moving in a singte direction In a uniform manner and at sufficient welocity 1o sweep particles away from the DCA.
Workflow management system:Technology comprised of hardware and software that allows for sutomation to assist In the verification of components of, and

praparation of, C5Ps and to document components and processes,

Verify:To confirm that a methed, process, system, or equipment will parform as expected under the conditions of actual use.
Visual smoks study:A test, used In 1O Class 7 and 150 Class 8 rooms that do not have unidirectional alrfiow, In which a visible source of smoke, which is neutrally
buoyant, ls used to verlfy an absence of stagnant alrflow where particulatas can accumulate. This test does not nesd to ba parformed under dynamic operating

conditions and |s not approprista for PECs {see Dynomic airflow smoke pattern test).

APPENDIX
Acronyms

ACD Automated compounding device
ACPH Alr changes par hour
AECA Allsrganic extracts compounding area
APls Active pharmaceutical Ingredient{s)
BLA 8lological Licensa Application
BMBL Biosafaty in Microbiological and Biomadical Labaratories
BSCis) Blologieal safaty cabinst(s}
BUDKs) Bayond-use data(s)
CAC Compounding sssptic containment isolator
CA Compounding aseptic isolator
e Cantars for Diseass Control and Prevention
CETA Controled Environment Testing Assodation
cfu Colony-forming unlts
COA(s} Cartificate(s) of analysis
CSP{s) Compourded stetile preparations)
CVE Containment ventilated anclosure
DCA(s) Direct compounding area(s)
ECV(s) Endotoxin challenge vial(s)
EPA Environmental Protection Agency
FDA Food and Drug Administration
HD{s} Hazardous drugl(s)
HEPA High-efficlency particulate air
HVAC Haating, vantilation, and air conditioning
IPA Isopropyl alcohel
150 Internstional Organization for Standardization
INLFZ Integrated vartical laminar fiow zone
LAFS Laminar alrflow system

https://online.uspnf.com/uspnf/document/GUID-A4CAAA8B-6F02-4AB8-8628-09E102C... 7/31/2019
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. LAFW(:) - . Laminar airflow workbench{es)
MEA Malt exiract agar
PEC(s) Primary enginesring controf{s)
PNSU Probability of a nonsterile unit
PPE Parsonal protective equipment
QA Quality assurance
Qc Quallty control
RABS Rastricted-accass barrer system o
SAL Sterillty assurance ievel
SCA Segregated compounding area
DA Sabouraud dexirose agar
SEC(s) Secondary engineering control(s} '
SOP(s) Stendard oparating procedure(s}
TSA Trypticase soy agars use 1-Dec-2019

1 Agaioca J, Akers & Asiptit procassing: a viskin of the fulure. Fharm Tachnol. 2005; Aseptic Frocesaing supplement, 518,
Eston T. Microblal risk eswssnvant for aseptically prapared products. Arm Phorm Ry, 2005:8(5):48-51.

Awndliney Informetion- Please chack for your question In the FAQS before contacting USP,

Topic/Cusstion Contact Expert Commitiea
<797 > PHARMACEUTICAL COMPOUNDING-- Jeanne H, Sun CMP2015 Compounding 2015
STERILE PREPARATIONS Manager, Compounding

+1 (301} 230-3361

Mogt Recantly Appsared In
Pharmacopslal Forum: Veluma No. 44(5)

Page Information:

USP42-NF37 25 - 9508
USP42-NF37 - 6359
USP41-NF36 - 6554

Curvant DoclD: GUID-ACAAARS-SF02-4ABS-8623-00E102CHDT703_4_sr-US

https://online.uspnf.com/uspnf/document/GUID-A4CA A A8B-6F02-4AB8-8628-09E102C... 7/31/2019
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FAQs: <797> Pharmaceutical

Compounding—Sterile Preparations
Last updated: May 31, 2019

1. Where can I find FAQs and other information on USP Compounding
Standards?

For FAQs on USP Compounding Standards, please see below:

» General Chapter <795> Pharmaceutical Compounding—Nonsterile
Preparations

» General Chapter <800> Hazardous Drugs—Handling in Healthcare Settings

» General Chapter <825> Radiopharmaceuticals— Preparation, Compounding,
Dispensing, and Repackaging

« Compounded Preparation Monogralphs (CPMs)

2. What is the definition of sterile compounding?

For the purposes of General Chapter <797>, sterile compounding is defined
as combining, admixing, diluting, pooling, reconstituting, repackaging, or
otherwise altering a drug or bulk drug substance to create a sterile
medication. However, administration and preparation per approved labeling
are out of the scope of the chapter as described in 1.2 Administration and 1.4
Preparation Per Approved Labeling, respectively.

3. To whom do the standards in General Chapter <797> apply?

This chapter applies to all persons who prepare CSPs and all places where
CSPs are prepared for human patients. This includes, but is not limited to,
pharmacists, technicians, nurses, physicians, dentists, naturopaths, and

chiropractors in all places including, but not limited to, hospitals and other
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healthcare institutions, medical and surgical patient treatment sites, infusion
facilities, pharmacies, and physicians’ practice sites.

Please note, compounding of sterile hazardous drugs (HDs) must additionally
comply with General Chapter <800> Hazardous Drugs—Handling in
Healthcare Settings.

4. Does the chapter apply to veterinary compounding?

The intent of the chapter is to establish minimum standards to help ensure
quality of CSPs, whether the CSP is for human or animal patients. USP has
no role in the enforcement of compounding chapters. Pursuant to General
Notices, 2.30 Legal Recognition, ensuring compliance with USP standards is
the responsibility of regulatory bodies. Regulators may choose to enforce the
requirements of <795> with respect to veterinary compounding,

5. How do I know what are requirements versus recommendations in the
chapter?

Generally, requirements in a General Chapter are conveyed by use of the
terms "must" or "shall". Recommendations are conveyed by use of the terms

"should" and "may".

6. What does "official date" mean?

The USP "official date" indicates the date by which affected users are
expected to meet the requirements of a particular standard. Ensuring
compliance with the requirements of these standards is the responsibility of
regulators such as the FDA, states, and other government authorities. USP

has no role in enforcement,
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All text in the United States Pharmacopeia (USP) or National Formulary
(NF) that has reached its official date is "official text." Although all text of
the USP-NF that has reached its official date is "official text," not all official
text states requirements with which compendial users must comply. Some
official text is intended to assist or guide compendial users or to serve
informational purposes.

7. When do the revisions to General Chapter become official?

The revision of <797> published on June 1, 2019 will become "official" on
December 1, 2019. The "official date" indicates the date by which affected
users are expected to meet the requirements of a particular standard.
However, ensuring compliance with the requirements of these standards is
the responsibility of regulators such as the FDA, states, and other government
authorities. Regulatory bodies such as state boards of pharmacy may have a
different official date. USP has no role in enforcement,

8. Are the temperatures expressed degrees in Fahrenheit or Celsius?

Unless otherwise specified, all temperatures in the USP-NF are expressed in
degrees centigrade (Celsius) (see also General Notices 8.180 Temperatures).

9. Are products manufactured by 503B facilities or conventionally
manufactured products considered active pharmaceutical ingredients (APIs)?

No. The term "API" refers to a bulk drug substances (pure chemical
substances), usually in powder or liquid form, which is intended to be used in
compounding as opposed to a finished dosage forms.

10. Who can be the designated person(s)?

The designated person is one or more individuals assigned by the facility to
be responsible and accountable for the performance and operation of the
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facility and personnel for the preparation of compounded sterile preparations
(CSPs). Facilities must determine whether they have one or more designated
person, select the designed person, and determine how to allocate
responsibility if there is more than one designated person.

11. Does docking and activation of a proprietary bag and vial system for
immediate administration in accordance with the manufacturer’s labeling
instructions have to occur under ISO 5 conditions?

No. 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 required to meet the standards in this chapter.

12. When is docking a proprietary bag and vial system required to meet the
standards of this chapter?

Docking proprietary bag and vial systems for fisture activation and
administration is considered compounding and must be performed in

accordance with this chapter.

13. Is the repackaging of a conventionally manufactured product required to
meet the standards in the chapter?

Yes, 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.

14, Is administration out of the scope of the chapter?

Yes. The intent of the chapter is to establish minimum standards for
practitioners when preparing CSPs in order to minimize harm, including
death, to human and animal patients. The scope of the chapter is intended to
be limited to compounding and the standards are designed to help ensure a
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CSP maintains its integrity up until the time when administration begins.
Standard precautions such as the Centers for Disease Control and
Prevention’s (CDC’s) safe injection practices apply to administration (see /.2

Administration).

15. Does a conventionally manufactured sterile product prepared for
administration to a single patient in accordance with manufacturer’s approved
labeling outside of ISO Class 5 conditions have to be administered within 4
hours of reconstitution or mixing if it meets all the conditions in 1.4
Preparation Per Approved Labeling?

No. When all of the conditions in 1.4 Preparation Per Approved Labeling are
met, the storage information in the manufacturer’s approved labeling may be

followed.

16. What is the difference between compounding for immediate use and
preparing a conventionally manufactured sterile product for administration?

Preparation of a single dose of a conventionally manufactured sterile product
in accordance with the approved labeling that includes information about the
diluent to be used, the resultant strength, storage time, and container closure
system is not considered compounding. Compounding for immediate use
involves mixing up to three different sterile products to make a CSP.
Immediate use CSPs must be used within 4 hours following the start of
preparation (see /.3 Immediate Use CSPs).

17. Is withdrawing a dose from a container of a conventionally manufactured
sterile product, without any further manipulation, for immediate
administration to a patient considered compounding?

No, withdrawing a dose from a container of a conventionally manufactured
sterile product without any further manipulation is considered administration
and is out of the scope of <797>,
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18. When compounding immediate use CSPs, can more than three individual
containers of a sterile product be used?

The immediate use CSPs provision states that the preparation must not
involve more than 3 different sterile products. Two or more of the same
sterile product may be used as long as there are not more than three different
sterile products. For example, two vials of drug are reconstituted using two
vials of sterile water for injection and added to an intravenous bag may be
considered immediate use as long as the criteria listed in 1.3 Immediate Use
CSPs are met. As another example, when the CSP requires combining 4 vials
of the same component into a single bag of diluent, only 2 different sterile

products are used to prepare the CSP.

19. Can a single-dose container be used to prepare doses for more than one
patient when compounding an immediate use CSP?

No. One of the conditions of the immediate use CSP provision specifies that
any unused starting components from a single-dose container must be
discarded after preparation for the individual patient is complete. Single-dose
containers must not be used for more than 1 patient when used for preparing

immediate use CSPs.

20. Why does the immediate use CSPs provision allow for administration to
begin within 4 hours following the start of the preparation?

The immediate use CSPs provision was revised to allow up to 4 hours for
beginning administration based on the lag phase of microbial growth, during
which potential bacterial cells are adjusting to their environment and change
very little, and they do not immediately start reproducing. On average,
exponential reproduction may not start for 4 to 6 hours.' In the event bacterial
cells were inadvertently introduced into a CSP, it would not immediately start
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replicating, and therefore there is a window of time in which a CSP can be

held prior to administration.
'For example, see:

Daquigan N et al. Early recovery of Salmonella from food using a 6-hour
non-selective pre-enrichment and reformulation of tetrathionate broth. Front
Microbiol. 2016;7:2103.

Jarvis, Basil. Statistical Aspects of the Microbiological Examination of
Foods, Third Edition. Academic Press, 2016.

Ryan, Kenneth et al. Sherris Medical Microbiology, Sixth Edition. McGraw-
Hill Education, 2014.

Wang J et al. A novel approach to predict the growth of Staphylococcus
aureus on rice care, Front Microbiol. 2017;8:1140.

21. Is it considered compounding if the steps used to prepare a single dose of
a conventionally manufactured product are different from the directions
contained in the manufacturer’s approved labeling?

Yes. Any compounding (e.g., mixing, reconstituting) that is not performed
according to the manufacturer’s approved labeling is considered sterile
compounding and is subject to the requirements in the chapter.

22. Does the chapter address compounded radiopharmaceutical dosage
forms?

No. Radiopharmaceuticals are not subject to the requirements in <797> but
are subject to the requirements in General Chapter <825>
Radiopharmaceuticals—Preparation, Compounding, Dispensing, and

Repackaging.
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23. Who can be the designated person(s)?

It is the responsibility of the facility to determine who is the designated
person(s). The designated person is one or more individuals assigned by the
facility to be responsible and accountable for the performance and operation
of the facility and personnel for the preparation of CSPs. Facilities must
determine whether they have one or more designated person, select the
designated person, and determine how to allocate responsibility if there is

more than one designated person.

24, Is documentation of gloved fingertip and thumb sampling and media-fill
testing only required when results exceed action levels?

No. All results of the evaluations must be documented and 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/time, media and components used including the
manufacturer, expiration date and lot number, starting temperature for each
interval of incubation, dates of incubation, the results, and the identification
of the observer and the person who reads and documents the results.

25. Why are incubation conditions different for media-fill testing, gloved
fingertip and thumb sampling, and environmental air and surface sampling?

Environmental air and surface samples and gloved fingertip and thumb
samples are incubated at a high temperature and then a low temperature.
Incubation at a lower temperature first may compromise recovery of gram-
positive cocci which are often associated with humans. The incubation
conditions are consistent with General Chapter <1116> Microbiological
Control and Monitoring of Aseptic Processing Environments. Media-fill test
samples are incubated at a low temperature and then a high temperature to
detect a broad spectrum of microorganisms. The incubation time and
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temperatures for media-fill test samples are consistent with FDA Guidance
for Sterile Drug Products Produced by Aseptic Processing — Current Good

Manufacturing Practices.

26. What is the correct order of garbing?

General Chapter <797> does not specify an order of garbing. Garb must be
donned and doffed in an order that reduces the risk of contamination. The
order of garbing and location where garbing occurs would depend on the type
of garbing used (e.g., sterile gowns) and the placement of the sink (e.g., if the
sink is located inside or outside of the ante-room). The order of garbing must
be determined by the facility and documented in the facility’s SOP.

27. Can donning and doffing activities by different personnel occur in the
same room at the same time?

The chapter recommends (but does not require) that donning and doffing not
occur in the ante-room or the segregated compounding area (SCA) at the
same time. Personnel must be aware of activity in the room to ensure that the
integrity of garb is not compromised. For example, if one person is
performing hand hygiene while another is donning a gown, personnel must
consider the risk of contaminating the gown (e.g., from potential splashing).

28. What are examples of methods to cover jewelry that cannot be removed?

Examples of jewelry that cannot be removed are dermal piercings (also
known as a microdermal piercing), which is a piercing that is held in place
with a dermal anchor that is installed underneath the skin. Facilities must
determine the appropriate method for covering dermal piercings to minimize
the risk of contaminating the CSP and the environment. For example,
depending on the location of the piercing, an adhesive bandage or head cover
may be used to cover the jewelry.
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29. Are wedding rings permitted to be worn under sterile gloves?

The chapter requires removing all hand jewelry that could interfere with the
effectiveness of garbing or otherwise increase the risk of contamination of the
CSP. Wedding rings may potentially compromise the integrity of the glove
(e.g., tearing).

30. Are 3 pairs of gloves required for using a compounding aseptic isolator
(CAI) or compounding aseptic containment isolator (CACI)?

If using a CAI or CACI, the chapter recommends disposable gloves to be
worn inside gloves attached to the restricted-access barrier system (RABS)
sleeves. However, the chapter requires sterile gloves to be worn over the
gloves attached to the RABS sleeves. The use of disposable gloves inside of
gloves attached to the RABS sleeve is intended to maintain the cleanliness of
the gloves attached to the RABS sleeve which may collect sweat or other
touch contaminants. Sterile gloves outside of the gauntlet gloves help
minimize the risk of contamination to the environment and the CSP.

31. If I am compounding Category 1 CSPs in an SCA, do I have to wear the
same garb as when compounding Category 2 CSPs in a cleanroom suite?

Yes. Minimum garbing requirements are not stratified based on facility
design. The chapter lists the minimum garbing requirements to protect the
CSP and the environment. Sterile gloves are required for preparing CSPs
inside an ISO Class 5 PEC.

32. Can gowns be re-used?

Yes. Gowns may be re-used within the same shift if the gown is maintained
in a classified area or inside the perimeter of an SCA. Garb must be replaced
immediately if it becomes visibly soiled or if its integrity is compromised.
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Additionally, gowns and other garb must be stored in a manner that
minimizes contamination (e.g., away from sinks to avoid splashing).

33. Why must the HEPA filter be located in the ceiling of the buffer and ante-
rooms?

Placement of HEPA filters in the ceiling eliminates the potential for post-
filtration contamination of the air-stream. Air distribution systems with duct-
mounted HEPA filters are susceptible to introduction of unfiltered air into the
airstream after the air is filtered. HEPA filter placement in the ventilation
duct is difficult to leak test and susceptible to contamination, especially in the
event of water leakage or other breaches. Ceiling mounted filters help

facilitate testing and servicing.

34. Why are CAls and CACIs required to be placed in an ISO Class 7 buffer
room with an ISO Class 8 ante-room for preparing Category 2 CSPs?

The PEC must be located in a controlled environment for preparing Category
2 CSPs to minimize the risk of contamination. Movement of materials in and
out of the RABS (e.g., CAI or CACI) in unclassified air carries a higher risk
of contamination. Placement of the RABS in a classified area mitigates the
risk of inadvertent contamination of CSPs with the longer BUDs that are
permitted for Category 2 CSPs.

35. Does the Integrated Vertical Laminar Flow Zone (IVLFZ) require 100%
HEPA filter coverage in the ceiling? Can returns be under the work table?

The chapter requires "full coverage of HEPA filters above the work surface"
but does not specify 100% coverage. HEPA filters must cover the entire area
above the work tables. However, even if HEPA filters cover the entire ceiling
above the table of an IVLFZ, there may be less than 100% coverage.
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Returns must be positioned where they create the best "pull" of air across the
work surface. Returns may be on the wall behind the table at a height where
the return straddles the table. A portion of the air is drawn into the section of

return above the table and a portion of the air is drawn around the front of the

table to the area of the return below the table. If the returns are only located
under the table, the table should be positioned in such a way to allow air to
pass between the wall and the table to the return. The chapter does note that
dynamic airflow smoke pattern tests have shown that it is difficult to achieve

this type of design and also achieve and maintain unidirectional airflow under

dynamic operating conditions.

36. Can a containment ventilated enclosure (CVE) be used for presterilization

procedures (e.g., weighing, mixing nonsterile components)?

Presterilization procedures must be performed in a single-use containment
glove bag, CVE, BSC, or CACI to minimize the risk of airborne

contamination.

37. Are pass-throughs required to have interlocking doors?

The chapter recommends that pass-through doors be interlocking. However,
if a pass-through is used, both doors must never be opened at the same time.

38. How are visual smoke studies performed in rooms where air returns are
not located low on the wall?

A visual smoke study uses a visible source of smoke, which is neutrally
buoyant, to verify an absence of stagnant airflow where particulates can

accumulate.

39, What is the difference between a pharmaceutical isolator and a RABS
(i.e., a CAl or CACI)?
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Unlike RABS, pharmaceutical isolators are different in that they contain 4
major elements: controlled workspace, transfer device, access device, and a
decontamination system. A pharmaceutical isolator is equipped with a
generator that distributes a sporicidal agent throughout the chamber.

If the isolator is used to prepare Category 2 CSPs, it must be placed in an ISO
Class 8 or better positive pressure room. In contrast, if the CAI or CACI is
used to prepare Category 2 CSPs, the CAI or CACI must be placed in a
cleanroom suite with an ISO Class 7 or better positive pressure buffer room
with an ISO Class 8 or better positive pressure ante-room.

40. Can magnehelic gauges be used for monitoring pressure differentials?

Yes, magnehelic gauges may be used to monitor pressure. The quantitative
results from the pressure monitoring device must be reviewed and
documented at least daily on the days when compounding is occurring. Users
should note that magnehelic gauges do not warn or alert personnel to events
where there is a loss of pressure whereas there other pressure monitoring
systems may have audible or visible alarms.

41. Why is the frequency of surface sampling changed to monthly?

Surface sampling was previously required "periodically" which was
interpreted differently by users (e.g., monthly, quarterly, or biannually). The
change to monthly surface sampling is intended to provide an additional
measure of control and monitoring in between viable air monitoring and
certification requirements every 6 months. Monthly surface sampling
provides additional data for trending and allow for monitoring of

contamination risks.
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42. Why are sinks allowed to be placed outside of the ante-room? Does the
sink placement in contradict the sink placement requirements in ?

In facilities with cleanroom suites, the sink used for hand hygiene may be
placed either inside or outside of the ante-room. If the sink is located outside
of the ante-room, it must be located in a clean space to minimize the risk of
bringing in contaminants into the ante-room. Sinks are permitted outside of
the ante-room to offer more flexibility to the cleanroom design and help
minimize the risk of contamination from water sources to the classified areas.

In facilities preparing HDs in a cleanroom suite, General Chapter <800>
requires the sink to be placed in the ante-room at least 1 meter away from the
entrance of the HD buffer room to avoid contamination migration into the
negative pressure HD buffer room. There are no conflicts for the sink
placement in <797> and <800>. Facilities compounding sterile HDs must
meet the requirements in both <797> and <800>.

43, Is an SCA required to be in an enclosed room (i.e., walls and doors)?

No. An SCA is defined as a designated, unclassified space, area, or room
with a defined perimeter that contains a PEC and is suitable for preparation of

Category 1 CSPs only.

44, Is certification of the compounding area required to be performed using
the current Controlled Environment Testing Association (CETA) certification
guide for Sterile Compounding Facilities?

No, facilities may use the CETA certification guide or an equivalent
guideline. Facilities must determine the appropriate certification guide to use

for certifying their compounding area.

45. How many microbiological air and surface samples are required based on
the size of classified areas?
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Microbiological air and surface monitoring must be conducted in all
classified areas to confirm that the required environment quality is
maintained. The microbiological air and surface sampling must be facility
specific and must be described in the facility’s Standard Operating
Procedures (SOPs). The chapter does not specify a minimum number of
samples based on the size of the room. Facilities must determine the
appropriate number of locations and select the locations of sampling based on
their relationship to the activities performed in the area.

46. Do microorganisms need to be identified to the genus level regardless of
action level?

No, an attempt must be made to identify any microorganisms recovered to the
genus level if the levels measured during sampling exceed the action levels in

the chapter.

47. What is the rationale for only requiring an attempt to identify any
microorganisms recovered to the genus level if the levels measured during
sampling exceed the action levels in the chapter?

48. What is the difference between cleaning and disinfecting?

Cleaning is the process of removing residues (e.g., dirt, debris, microbes, and
residual drugs or chemicals) from surfaces. Disinfecting is the process of
destroying fungi, viruses, and bacteria on inanimate surfaces and objects.
Applying a sporicidal agent is used to destroy bacterial and fungal spores and

is expected to kill all vegetative microorganisms.

49. What is a one-step disinfectant cleaner?

A one-step disinfectant cleaner is a product with an EPA-registered (or
equivalent) claim that it can clean and disinfect a non-porous surface in the
presence of light to moderate organic soiling without a separate cleaning step.
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It is important to note that sterile isopropyl alcohol (IPA) is not a one-step
disinfectant cleaner.

50. Where can I find examples or sources of EPA-registered one-step
disinfectant cleaners?

USP cannot endorse particular products. Users may research one-step
disinfectant cleaners or contact cleaning/disinfecting agent manufacturers to

get more information on available products.

51. What surfaces of the SCA does table containing the minimum frequencies
of cleaning, disinfecting, and applying sporicidal agents (Table 8) apply?

The minimum frequencies in Table 8 apply to all surfaces within the
perimeter of the SCA. These include the PEC(s), walls, floors, ceilings, work
surfaces, equipment, and storage shelving and bins located within the
perimeter of the SCA.

52. Does the equipment inside a PEC need to be cleaned?

Yes, the chapter requires equipment inside of the PEC to be cleaned,
disinfected, and a sporicidal agent applied (see Table 8).

53. Are cleaning supplies required to be sterile?

No, cleaning tools are not required to be sterile. The chapter does state that
all cleaning supplies (e.g., wipers, sponges, and mop heads) with the
exception of tool handles and holders must be low-lint. Further, the chapter
recommends that wipes, sponges, and mop heads be disposable.

54. Are cleaning agents required to be sterile?

No, cleaning agents are not required to be sterile.
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55. Where can I find information about the minimum contact time for the
cleaning, disinfecting, and sporicidal agents used?

Users should refer to the manufacturer’s directions or published data for the
minimum contact time for the agent used. The minimum contact time may
differ based on the intended purpose. For example, an agent may have a 1-
minute contact time to be bactericidal and a 3-minute contact time to be

sporicidal.

56. Does the chapter require a separate cleaning and disinfecting step in
addition to applying a sporicidal agent?

The chapter requires cleaning and disinfecting of the compounding areas.
These steps can be combined if an EPA-registered one-step disinfectant is
used. One-step disinfectants have been formulated to be effective in the
presence of light to moderate soiling without a separate cleaning step.
Sporicidal agents must be used at least monthly, Some EPA-registered
disinfectant cleaners may also have sporicidal properties. If the sporicidal
agent is an EPA-registered (or equivalent) one-step disinfectant sporicidal
cleaner, separate cleaning and disinfecting steps are not required.

57. Is a Biological Safety Cabinet the only PEC that has a removable work
surface tray?

No. CAls, CACIs, and some LAFWs have removable work trays.

58. Why are APIs required to be obtained from an FDA-registered facility
and components other than APIs only recommended to be obtained from an

FDA-registered facility?

The Federal Food Drug and Cosmetic Act requires compounded preparations
to be prepared from bulk drug substances that are obtained from FDA-
registered facilities. The Expert Committee recognizes that there may be
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some components other than APIs that cannot be obtained from an FDA-
registered facility, thus, it is a recommendation that these components be
obtained from an FDA-registered facility.

59. What is the difference between aseptic processing and terminal
sterilization?

Aseptic processing includes either 1) compounding with only sterile starting
ingredient(s), or 2) compounding with nonsterile ingredient(s) followed by
sterilization by filtration. Aseptic processing is not terminal sterilization.

Terminal sterilization includes compounding with sterile and/or nonsterile
starting ingredient(s) and subsequent sterilization with a process intended to
achieve a probability of a nonsterile unit (PNSU) of 10 (e.g., dry heat,
steam, irradiation).

60. Can stoppered and crimped empty vials be sterilized using steam heat?

Sealed containers must be able to generate steam internally to be sterilized by
steam heat. Stoppered and crimped empty vials must contain a small amount
of sterile water to generate steam (see also <1229> Sterilization of

Compendial Articles).

61. Why is a prefiltration step with a filter of a pore size of 1.2 pm required
before sterilization procedures?

A prefiltration step with a filter of a pore size of 1.2 um removes particulate
matter in the solution before sterilization.

62. What is the PNSU for CSPs sterilized by filtration?

A PNSU value cannot be applied to CSPs that are sterilized by filtration
because sterilization by filtration is not terminal sterilization.
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63. Is a biological indicator required for each sterilization cycle using steam
or dry heat?

Yes, the effectiveness of the steam and dry heat sterilization method must be
verified and documented with each run or load using an appropriate

biological indicator.

64. What is required to be documented for the visual inspection of the CSP
and the container-closure system?

All CSPs must be visually inspected to determine whether the physical
appearance of the CSP is as expected. Visible quality characteristics (e.g.,
discoloration, visible particulates, cloudiness) may be documented. Results of
visual inspection of the container-closure system (e.g. checking for leakage,
cracks in the container, or improper seals) may be documented.

65. Why should CSPs administered epidurally have the same endotoxin limit
as that of intrathecally administered CSPs?

CSPs delivered by implanted pumps may be administered over a long period
of time and may be compounded from nonsterile components. Bacterial
endotoxin testing helps ensure that CSP do not contain excessive bacterial
endotoxins. Although <797> refers to General Chapter <85> Bacterial
Endotoxins Test for calculating endotoxin limits for the appropriate route of
administration, <85> does not address products administered epidurally or
administered directly into the central nervous system. Compounders should
be aware that endotoxin testing is also important for CSPs administered

epidurally.

66. What is the difference between the beyond-use date (BUD) and “hang
time” (e.g., administration time)?
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The BUD is the date or the hour and date after which the CSP must not be
used, BUDs applies to CSPs and are not intended to limit the time during
which a CSP is administered (e.g., infused). "Hang time" is often used to
refer to the amount of time during which a CSP or conventionally
manufactured product (e.g. pre-mix, large volume parenteral solution) may
be infused before which either the tubing or the medication must be changed.
General Chapter <797> does not address administration time (e.g., hang

time).
67. How does the storage conditions affect the BUD of a CSP?

Generally, longer BUDs are permitted for CSPs stored in colder conditions
than for CSPs stored at controlled room temperature as colder temperatures
have been shown to slow the growth of most microorganisms.

68. Are BUDs cumulative?

No, BUDs must not be additive. The storage time of a CSP must not exceed
the original BUD placed on the CSP for its labeled storage condition. For
example, a CSP that is assigned a BUD based on storage at room temperature
cannot subsequently be refrigerated or frozen in order to extend the original
BUD assigned. Likewise, the BUD of a frozen CSP must not be extended
based on storage at room temperature when it is thawed.

69. Can the BUD of Category 2 CSPs be extended beyond those in Table 11.
BUD:s for Category 2 CSPs?

The chapter states that BUDs for Category 2 CSPs must be established in
accordance with Table 11. However, if there is a compounded preparation
monograph for a particular CSP formulation, that BUD may be assigned if
the CSP is prepared according to the monograph and all monograph
requirements are met (e.g., Specific Tests). General Notices 3.10 states that
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where the requirements of a monograph differ from the requirements in an
applicable general chapter, the monograph requirements apply and supersede
the general chapter. In the absence of a compounded preparation monograph,
the chapter does not allow for extension of BUDs beyond those in Table 11.
BUDs must be assigned conservatively and must take into account factors
such as validated stability-indicating assays and testing for sterility,
endotoxins, container-closure integrity, and particulate matter.

70. Why is the BUD for aseptically prepared Category 2 CSPs using only
sterile ingredients 4 days when stored at controlled room temperature?

The previous version of <797> specified a storage time of 48 hours and 30
hours at controlled room temperature for low- and medium-risk level CSPs,
respectively. The longer BUD in the revised chapter is based on a risk based
approach to balance the need for quality CSPs and to facilitate patient access.
Further, the revised chapter contains additional requirements (e.g., facility
and engineering controls and surface sampling) to help mitigate risks of
inadvertent contamination.

71. Is a conventionally manufactured single-dose container required to be
stored in an ISO Class 5 PEC in order for it to be allowed to be used for up to

12 hours?

No, opened or punctured conventionally manufactured single-dose containers
may be stored outside of an ISO Class 5 PEC. However, the chapter does
require that the conventionally manufactured single-dose container be entered
or punctured inside of an ISO Class 5 PEC. These containers may be used up
to 12 hours after initial entry or puncture provided that the storage
requirements (e.g., controlled room temperature, cold temperature) are

maintained. Opened single-dose ampules must not be stored for any period of

time.
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72. Are conventionally manufactured sterile topical ophthalmic products
considered multiple-dose containers?

No, <659> Packaging and Storage Requirements defines multiple-dose
containers as a container—closure system that holds a sterile medication for
parenteral administration (injection or infusion) that has met antimicrobial
effectiveness testing requirements, or is excluded from such testing
requirements by FDA regulation, Therefore, the requirement that multiple-
dose containers not be used for more than 28 days unless otherwise specified
on the labeling does not apply to conventionally manufactured sterile topical

products.

73. If the approved labeling of a pharmacy bulk package describes a long
storage time (e.g., 14 days), can the pharmacy bulk package be stored and
used for that period of time?

Users should carefully review the manufacturer’s approved labeling for
pharmacy bulk packages. Some approved labeling may provide a storage
time based on stability (e.g., 14 days) as well as a shorter time (e.g., 4 hours)
based on the risk of microbial contamination. Users must use the shorter
storage time specified in the manufacturer’s approved labeling. The
pharmacy bulk package must be used according to the manufacturer’s
approved labeling,

74, Do-compounded pH solutions affect the BUD assigned to the final CSP?

The BUD of a CSP prepared from one or more compounded components
may not exceed the shortest BUD of any of the individual starting
components. If a nonsterile pH solution is compounded and used within 6
hours for a single CSP or a single batch, the pH solution would not be
assigned a BUD, and therefore would not affect the BUD assigned to the
final CSP. The nonsterile pH solution is considered to be part of the
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compounding process. However, if a pH solution is prepared and stored, it
must be sterilized within 6 hours and must be treated as a compounded stock
solution. Sterilized and stored pH solutions must be assigned a BUD and the
BUD must be taken into account when assigning a BUD to the final CSP.

75. What is an example of assigning a BUD to compounded stock solutions
and their subsequent CSPs?

A compounder wants to reconstitute a conventionally manufactured sterile
product and further dilute it to prepare a subsequent CSP (see /6.2 Use of
Compounded Single-Dose CSPs and CSP Stock Solutions).

o Day 1: a2 gram single-dose conventionally manufactured container of powder
for solution is reconstituted with 8 mL of a conventionally manufactured
diluent, yielding 10 mL of 200 mg/mL of drug (CSP-A, original CSP). CSP-A
is assigned a BUD of 10 days because it is aseptically processed, has not passed
sterility testing, was prepared from only sterile starting components, and will be
stored in a refrigerator (see Table 11).

« Day 3: CSP-A is entered or punctured in ISO Class 5 PEC, where 10 mL of
CSP-A solution is further diluted with 40 mL of diluent, yielding 50 mL
solution of 40 mg/mL of drug (CSP-B, a finished CSP). CSP-B is aseptically
processed, has not passed sterility testing, was prepared from only sterile
starting components, and will be stored in a refrigerator. The BUD of a CSP
prepared from one or more compounded components may not exceed the -
shortest BUD of any of the individual starting components. Therefore, the
assigned BUD for CSP-B will be 7 days (10 days minus the 3 lapsed days of
CSP-A), because that is the shortest BUD of all of its individual components.

o Additionally, CSP-A must be used within 12 hours of initial
entry/puncture or its originally assigned BUD, whichever is shorter, and

the remainder must be discarded.
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76. What are allergenic extracts?

Allergenic extracts are biological substances used for the diagnosis and/or
treatment of allergic diseases such as allergic rhinitis, allergic sinusitis,
allergic conjunctivitis, bee venom allergy, and food allergy. Allergenic
extract prescription sets are combinations of licensed allergenic extracts
which would be mixed and diluted to provide subcutaneous immunotherapy
to an individual patient, even though these allergenic extract combinations
are not specified in the approved Biological License Application (BLA) for

the licensed biological products.

77. Does 21. Compounding Allergenic Extracts apply to physician and
pharmacy settings?

Yes, the provisions in 21. Compounding Allergenic Extracts apply regardless
of where the allergenic extract is compounded 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.

78. Why are the BUDs for compounded allergenic extracts longer than those
required for Category 1 and Category 2 CSPs?

Because of certain characteristics of allergenic extracts and allergy practice
(e.g., preservative systems and risk of anaphylaxis), preparation of allergenic
extract prescription sets is not subject to the requirements in this chapter that
are applicable to other sterile CSPs. Further, FDA provides additional
guidance for preparation of allergenic extracts in the FDA Guidance for
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Mixing, Diluting, or Repackaging Biological Products Outside of the Scope
of an Approved Biologics License Application.

P86



USP 3800



USP-NF Page 1 of 19

Printed oz Wed Jul 31 2019, 14:49:45 pm

Printed by: Sammy Johnson

Not Yat Offickl as of: 31-jul-2019

To be Officlal on 1-Dac-2019

Dodd: GWD-5D76173F-5CB6-47RB-815E-7C275A916085_5_en-US

Printed from: https//onkine uspnf.com/uspnt/documant/GUID-5076173F-5CRE-47BA-815E-7C275A0 16085 _5_en-US

€ 2015 USPC
Add the fotiowing:
"(_800) HAZARDOUS DRUGS—HANDLING IN HEALTHCARE SETTINGS

To view the Notice from the Expart Committas that posted in conjunction with this accalerated revision, please click https.//www.uspnf.com/rb-gc-B0G-
20151201

Change to read:

‘l (RE 1-Duc-2015)

1. INTRGDUCTION AND SCOPR

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

This chapter applles 1o all healthcare personnel who handle HD praparstions snd all antities that store, prepars, transport, or adminlster HDs {e.g., pharmaclas,
hospitals and other healtheare Institutions, patient treatment dinlcs, physicians® practice fadlities, or veterinarians’ offices). Personnei who may potentially be
sxposed 1o HDs Includs, but are not Emited to: pharmadsts, pharmacy techniclans, nurses, physicians, physician sssistants, home healthcare workers,
veterinarians, and vetarinary technicans,

Entities that handle HDs must incorporate the standards In this chapter into thelr occupational safety plan. The entity’s health snd safety mansgement system
must, at a minimum, indude:

A list of HDs

Facliity and enginesring controls

Competent personnel

Safe work practices
Proper use of appropriate Personal Protective Equipment (PPE}

Policies for HD waste seqreqation and disposal
Tha chapter Is organized Into the following main sections:

https://online.uspnf.com/uspnf/document/GUID-5D761 73F-5CB6-47B8-815E-7C275A91... 7/31/2019
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2. LIST OF HAZARDOUS DRUGS
The National Institute for Occupational Safety and Health {NIOSH) maintains a Hist of antinsaplestic and other HDs used in healthcare. An antity must maintain
u Hst of HDs, which must Include any ltems on the current NIOSH list that the entity handles. The entity's st must be reviewed at least every 12 months.
Whenever a new sgent or dosage form Is used, it should be reviewad against the entity's Nst.
The NICSH list of antinsoplastic and other HDs provides the criterin used to Identify HDs. Thase criteria must be used to Identify HDs that enter the market
after the most recent version of the NIOSH list, or that the entity hardiles as an Investigational drug. f the information available on a drug Is desmed insufficlent
to make an Informad declslon, considar the drug hazardous untll more Information is availabls.

Box 1: Contalnment Requirements

Page 2 of 19

Drugs on the NIOSH list that must follow the requirements in this chapter includs:

Any HD AP

Any antinsoplastic requiring HD manipulation

Drugs on tha NIOSH lst that do not have o follow all the contalnment requiramants of this chapter If an assetsment of risk Is performed and Imple-
mented Include:

Final dosage forms of compounded HD preparations and conventionally manufectured HD products, Including antineoplastic dosage forms
thet do not require sny further manipulation other than counting or repackeging {unless required by the manufacturer)

For dosaga forms of other HDs on the NIOSH list, the entity may perform an assessment of risk to determine alternative containment strategles
and/work practicas

Sorne dosage forms of drugs defined as hazardous may not pose s significant risk of direct occupational exposure because of their dosage formulation {e.g.,
tabluts or capsules—solk, Intact medications that are administersd to patlents without madifying the formulation). However, dust from tablets and capsules
may presant a risk of exposure by skin contact and/or Inhalztion. An nssessment of risk may be performaed for these dosage forms to detarmine alternative
contalnmant strategles ancl/or work practices. If an assessment of risk is not performed, sl HDs must be handiad with all contalnment strategies defined In thls
chapter,

The sssassmant of risk must, at a minimum, consider the following:

Type of HD (e.g, antineoplastic, non-antineoplastic, reproductive risk only)

Dosags form

Risk of expasure

Packsging

Manlpulstion
If an assessment of risk approach Is takan, the antity must documant what alternative containment stratagles and/or work practices sre being employed for

specific dosage forms 1o minimizs occupational sxposure. If used, the aszessment of risk must be raviewsd at least evary 12 months and the review documented,

1. TYPES OF DIPOSURE
Routes of unintentional entry of HDs Inta the body include darmal and mucosal absorption, inhalation, injection, and ingestion (e.g., contaminated focdstuffs,
spllls, or mouth contact with contaminated hands), Contalners of HDs have besn shown to be contaminated upon recelpt. Both ciinkal and nondlinical parsonnel
may be exposed to HDs when they handle HDs o touch contaminated surfaces. Table I lists examples of poiential routes of expasure based on activity.

Table 1. Examples of Potential Opportunities of Bxpesure Sased on Activity

https://online.uspnf.com/uspnf/document/GUID-5D76173F-5CB6-47B8-815E-7C275A91...

7/31/2019

P89



USP-NF Page 3 of 19

Activity Potantlal Opportunity of Expasure

Cortacting HD residuss present on drug contsinars, individual dos-
Recelpt age units, outer contalners, work surfaces, or fioors

Dispensing Counting or repacknging tablets and capsules

Crushing or spiiiting tablets or opening capsules

Pouring oral or toplcal liquids from one contalner to ancther
Weighing or mixing componants

Constituting or recenstituting powdered or iyophtllzed HDs
Withdrawing or dlluting Injectable HDs from parenteral contalners
Expalling air or HDs from syringas

Contacting HD residue present on PRE or other garments

Deactivating, decontaminating, cleaning, and disinfecting areas con-
taminated with or suspected to be contaminated with HDs

Maintenance activitles for potentially contaminated squipment and
Compounding and other mantpulations devices

Genarating aerosols during administration of HDs by various routes
{e.9. injection, Irigation, oral, Inhalation, or topical application}

Perfarming certain specialized procedures (e.g., Intracperative intra-
peritonesl injection or bladder instlllation)

Administration Priming sn IV administration set

Handling body flulds (e.g., urine, feces, sweet, or vamit) of body-flu-

Patiant-care activities Id-comtaminated clothing, dressings, Inens, snd other materlals
Spills Spill genaration, management, and disposal
Transpart Moving HDs within 8 healthcare setting

Collection and disposal of hazardous waste and trace contaminated
Waste wasta

4. RESPONSIBLITIES OF PERSONNIL HANDLING HATARDOUS DRUSS

Each entity must have a designated person who Is qualified and tralned to be responsible for developing and implamsnting appropriate procedures;
oversealng enthy compliance with this chapter and other applicable laws, regulations, and standards; ensuring competency of parsonnet; and ensuring
snvironmental contral of the storage and compounding eress. The designated person must thoroughly understand tha rationate for risk-prevention policles,
risks to themselves and others, risks of non-compliance that may compromise safety, and tha responsibliity to report potentially hazardous situations to the
managemant team. The designated person must also be responsibla for the oversight of monitoring the facllity and malntalning reports of testing/sampling
performed In fadllities, and acting on the results.

All parsonne] who handle HDs are responsible for understanding the fundamental practices and precautions and for continually evaluating these procedures
and tha quality of final HDs to prevent harm to patients, minimize sxposure to personnel, and minimize contamination of the work and patient-care
anvironmant,

Change to read:
5. FACILITIES AND ENGINEERING CONTROLS
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HDs must be handled under conditions that promote patient safety, worker safety, and environmental protection. Signs deslignating the hazard must be
prominantly displayed before the sntrance to the HD handling areas. Access to areas whare HDs are handled must be restricted to authorized parsonnel to
protect parsons not Involved In HD handling. HD handiing areas must be located away from breakrooms and refreshment areas for personnel, patients, or
visltors to reduce risk of exposure.

Deslignated sreas must be avallable for:

Recelpt and unpacking

Storags of HDs

Nonstarile HD compounding (if parformed by the entity)

Sterlle HD compounding (if performed by the enthy}
Certaln areas are required to hava negative prassure from surrounding areas to contain HDs &nd minimize risk of sxposure. Consideration should be given to

uhinterrupted power sources (UPS) for the ventilation systems to maintain negative pressure In tha event of power loss.
5.1 Recaipt

Antinsoplastic HDs and all HD APls must be unpacked {l.e., removal from external shipping containers) in an area that Is neutrasl/normal or negative pressure
ralative to the surrounding areas. HDs must not be unpacked from thelr extemnal shipping conteiners in sterile compounding aress or In positive pressure areas.

¥4 Stormge

HDs must be stored in a manner that prevants splliage or breakage If the container falls. Do not store HDs on the floor. in areas prone to spacific types of
natural disasters {e.g. earthquakes) the menner of storags must mest applicable safety precautions, such as secure shelves with raised front lips.

Antinecplastic HDs requiring manipulation other than counting or repackaging of final desage forms and any HD AP| must be stored sepsrately from non-
HDs In & manner that prevents contamination and personnel exposure. These HDs must ba stored In an extarnally ventilated, negative-pressure room with at
{east 12 alr changes par hour {ACPH), Non-antinecplastic, reproductive risk only, and final dosage forms of antineoplastic HDs may ba stored with other
Inventory If pammitted by entity policy.

Sterile and nonsteriie HDs may be stored together, but HDs used for nonsterlle compounding should not be stored in arezs designated for sterle
compounding to minimize traffic into the sterlls compounding ares.

Refrigerated antineoplastic HDs must be stored In a dedicated refrigarator In & negative prassure area with at Jeast 12 ACPH [a.g, storage room, buffer room,
or contalnmant sagragated compounding area {C-SCA)]. if a refrigerator is placed In a negetive pressure buffer room, an exhaust located adjscant to the
refrigerator’s compressor and behind the refrigerator should be considered.

5.2 Compounding

Enginmering controls are required to protect the preparation from cross-contamination and microblal contamination {if praparation is intended to be sterlle)
during all phases of the compounding process. Engineering controls for contalnmvent are divided into three categorles reprasenting primary, secondary, and
supplemantary levels of control. A containment primary engineering contral {C-PEC) Is a ventilated davice dasigned to minimize worker and environmental HD
wxposure whan directly handling HDs. The containment secondary enginsering control (C-SEC) Is the room In which the C-PEC Is placed. Supplemantal
englneering contrals [e.g, dosed-system drug-transfar device {CSTD)) are ad)unct controls to offer additional levels of protection. Agpendix 2 provides examples

for designs of HD compounding areas.
Sterile and nonsterle HDs must ba compounded within a C-PEC located In a C-SEC. The C-SEC used for sterila and nonsterile compounding must:

Be wxtemally vented

Ba physically saparsted (i.a, a diffsrent raom from other preparation sreas)

Have an approptiste alr exchange {e.g, ACPH)

Have a negative pressure batwaen 0.07 and 0.03 Inchas of water column relative to alf adjacent aress

Tha C-PEC must opersta continuously If It supplies some or all of the negative pressure In the C-SEC or If It 1s used for sterlls compeunding. H thers Is any loss
of power to the C-PEC, or If repalr or moving oceurs, all activitles occurring In the C-PEC must be suspanded immediataly. If necsssary, protect the unit by
covering it appropriately per the manufacturer's recommendsations. Once the C-PEC can ba powsred on, decontaminate, clean, and disinfect (if used for starile
compounding) all surfacas and weit the manufacturer-specified recovery time before resuming compounding.

A sink must be avallable for hand washing. An eyewash statlon and/or other emergency or safaty precautions that meet applicable laws and regulations must
be readlly available. Care must ba taken to locate water sources and drains In areas where their presence will not intarfers with required 150 classifications.
Water sources and drains must be located at least 1 meter away from the C-PEC.

For entities that compound both nonsterile and starlle HDs, the respsctive C-PECs must be placed In separate rooms, unless those C-PECs used for nonsterlle
compounding are sufficiently effective that the room can continuously maintain [SC 7 dassification throughout the nonsterile compounding activity. If the
C-PECs usad for sterlle and nonsterlle compounding are placed In the same room, they must be placed at least 1 mater apart and particl-generating activity
must not be performed when sterile compaunding |s In process.

5.3.1 NONSTERLE COMPOUNTHNG

In addition to this chapter, nonsterile compounding must follow standards in Phg ! v :
raquired If manipulations are limited to handling of final dosage forms (9.9, counting or npachglng uf nblets md upsuhs) lhn do not produu partides,
serasols, or gasses,

The C-PECs used for manipulation of nonstarlle HDs must ba aither externally vented (preferred) or have redundant—HEPA filters In serlas. Nongterile HD
compounding must be parformad in a C-PEC that provides persannel and ervironmental protection, such as a Class ) Blological Safaty Cabinet (BSC) or
Containment Ventilated Enclosure {CVE). A Class )| BSC or a compounding aseptic contalnment isolatar (CACI) may alsa be usad. For occasionad nonsterils HD
compounding, 8 C-PEC used for sterile compounding (9.9, Class Il BSC or CACI) may be used but must be decontaminsted, clsansd, and disinfected before
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resuming sterile compounding In that C-PEC. A C-PEC used only for nonsterile compaunding does not require unidirectional aleflow becouss the critlcal
snvironment doss not need 1o be IS0 classified.
The C-PEC must be placed In a C-SEC that has st least 12 ACPH. Tahle 2 summarizes the englnssring controls required for nonsterile HD compounding.
Due to the difficulty of deaning HD contamination, surfaces of cellings, walls, floors, fixtures, shelving, counters, and cabinets in the nonstarile compounding
area must be smooth, impervious, free from aracks and crevices, and non-shedding.

Tabls 2. Enginearing Controls for Nonstarile HD Compounding

C-PEC C-SEC Requirements
Externally vented
. 12 ACPH
Extemally ventad (preferred) or redundant-HEPA filtered in sarles .
. Negative pressure between 0.01 and 0.03 inches of water column
Examples: CVE, Class | or Il BSC, CACI ralative to adjscent sress
5.3.2 STERILE COMPOUNDING

In addition to this chapter, sterlle compounding must follow standards in {37},

All C-PECs used for manipulstion of sterils HDs must be extamally vented. Sterlla HD compounding must be performed In a C-PEC that provides an ISO Class
5 or bettar air qualty, such as u Class  or lll BSC or CACL. Class Il BSC typas A2, B1, or 82 are accaptable. For most known HDs, typa A2 cabinats offer a :lmpﬁ
and reliable integration with the ventilatlon and pressurlzation requirements of the C-SEC. Class Il typa B2 BSCs are typically resarved for use with volatile
componants. Agpandiy 3 describes the diffarent types of BSCs.

A lamninar alrflow workbench (LAFW) or compounding aseptic isolator (CAl) must not be used for the compounding of an antineoplastic HD. A BSC or CACI
usad for the preparation of HDs must not be used for the preparation of s non-HD unless the non-HD preparation is placed into n protective outer wrapper
during removal from the C-PEC and 1s labeled to require PPE handling precautions.

The C-PEC must be located in a C-SEC, which may either be an SO Class 7 buffar rcom with an ISO Class 7 ante-room (prafemed) or an undassified
containmant segregated compounding area (C-SCA). If the C-PEC Is placed In a £-5CA, the beyond-use date (BUD) of aF compounded sterile preparations
{CSPz) prepared must be fimited as described in {737} for CSPs prapared in a segregated compounding srea. Tghls 3 summarizes the enginesring contros

required for sterile HC compounding.
Table 3. Enginearing Control for Starlle HD Compounding
Conflgurstion C-PEC C-SEC Maximum BUD
Externally vanted
30 ACPH
Externally ventad Neagative pressure betwean
. 0.01 and 0.03 inches of water
1SO Class 7 buffer room with an ISO Examples: Class Il BSC or column relative to adjacent
Class 7 ante-room CACI aress As describad In {737}
Externally vented
12 ACPH
Externally vented Nagative pressure between
. 0.01 mnd 0.03 inches of weter | As described in [797) for CSPs pre-
Examples: Class H BSC or column refative to adjacent pared in a segregated compound-
Unclassified C-SCA CACI areas Ing ares

150 Class 7 buffer room with an I50 class 7 ante-room: Tha C-PEC ks placed in an IS0 Class 7 buffer room that has fixed walls, HEPA-filterad supply air, a
nagative pressure between 0.01 and 0.02 Inches of water column relativa to all adjacent areas and & minknum of 30 ACPH.

The buffer room must be extemnally vented, Becausa the room through which entry into the HD buffer reom (e.9., ante-room or non-HD burffer room) plays
an impertant role In tetms of total contamination control, the following Is required:

Minlmum of 30 ACPH of HEPA-fltered supply air

Maintaln a positive pressure of at least 0.02 Inches of water column refative to all adjecant unclassified areas

Maintaln an air quality of ISO Ciass 7 or better

hitps://online.uspnf.com/uspnf/document/GUID-5D76173F-5CB6-47B8-815E-7C275A91... 7/31/2019

P92



USP-NF Page 6 of 19

An ISO Class 7 ante-room with fixed walls is necessary to provide Inward air migration of equal cleanliness dassified alr Into the negative pressure buffar
room to contaln any alrborne HD. A hand-washing sink must be placed in the ante-room at least 1 mater from the antrance to the HD butfer reom to avoid
contamination migration into the negative pressure HD buffer room.

Although not a recommandad facility design, If the negative-prassura HD buffar room Is entered though the positive-prassure non-HD buffer room, the
following Is alsa required:

A line of demarcstion must be defined within the negative-pressure buffer room for donning and doffing PPE

A method to transport HDs, HD CSPs, and HD waste Into and out of the negative pressure buffer room to minimize the spread of HD contamination,
This may be accomplished by use of s pass-through chamber betwean the negative-pressure buffer ares and adjscent space. Tha pass-through
chamber must be included in the facility's certification to ensure that particles are not compromising the sl quality of the negative-pressure buffer
room. A refrigerator pass-through must not be used. Other methods of contalnment (such as ssaled containers) may be used.
HD CSPs prepared In an |SO Class 7 buffer room with an ISO Class 7 snte-room may use the BUDs described In {797), basad on the categories of CSP,
starlfity testing, and storage temperature.
Contalnment segregated compounding area (C-SCA): The C-PEC Is placed In an unclassified C-SCA that has fixad walls, a negative pressure between 0.01
and 0.03 Inches of water column relative to all adjacent areas. and a minimum of 12 ACPH. Tha C-SCA must ba externally vented. A hand-washing sink myst be
placed at lsast 1 mater from C-PEC and may be elther inside the C-SCA or directly outside the C-SCA.
Only 2Category 14 kN 1-Dec-2015) HD CSPs may ba prapared In a C-SCA, HD CSPs prepared in tha C-SCA must not exceed the BUDs described In {797} for
CSPs prepared in a segregated compounding srea.
5.4 Containment Supplamental Enginesring Controle
Containment supplamental snginssring controls, such as CSTDs, provide sdjunct controls te offer an additional level of protaction during compounding or
administration. Some CSTDs have baen shown to kmit the potentlal of genarating aeroscls during compounding. However, there is no certainty that all CSTDs
will perform adequately. UntH a published universal performance standard for evaluation of CSTD contalnment is avallable, usars should carsfully evaluate the
performanca clalms sssociatad with available CSTDs based on Independent, pear-reviewsd studles and demonstrated contamination reduction,
A CSTD must not be used a5 & substitute for a C-PEC when compounding. CSTDs shoukd be used when compounding HDs when the dosage form allows.
CSTDs must be used when administering antineoplastic HDs when the dosage form sliows. CSTDs known to be physically or chemically Incompatible with a
spacific HD must not be used for that HD.

6. ENVIRONMENTAL QUALITY AND CONTROL
Environmantal wipe sampling for HD surface residue should be parformed routinaly (e.9., Initlafly az a benchmark and at laast every 6 months, or more often
as neaded, to verify containmant). Surface wipa sampling should indude:

Interior of the C-PEC and squipment contained In It
Pass-through chambers

Surfaces In staging or work arsas near the C-PEC

Areas adjacent to C-PECs (e.g., floors directly under C-PEC, staging, and dispensing ares)
Arsas immedistely outside the HD buffer room or the C-SCA

Patient administration areas

There are currently no studiss demonstrating the effectivaness of a specific number or size of wipe samples in detarmining levels of HD contamination. Wipe
sampling kits should be verified before usa to ensure the methed and reagent used have baen tastad to recover a specific parcentage of known marker drugs
from various surface types found in the sampled area. There are currently no certifying agencies for vendors of wipe sample kits.

Thare is currantly no standard for acceptable limits for HD surface contamination. Common marker HDs that can be assayad Include cyclophosphamide,
Hosfamide, methotrexate, flucrouracil, and platinum-containing drugs. An example of measurable contaminstion would be cyclophosphamide lavels >1.00
ng/fem, which wera shown In soma studies to result In uptake of the drug In expased workers. If sny messurabie contamination Is found, the deslgnated person
must identify, document, and contain the cause of contaminetion. Such action may include reevaluating work practices, re-training persannei, parforming
thorough deactivation, decontamination, cleaning, and Improving sngineering controls. Repeat the wips sampling to validate that the
deactivation/decontamination and cleaning staps have besn effective.

7. PERSONAL PROTECTIVE EQUIPMENT

Persanal Protective Equipment (PPE) provides worksr protection to reduce exposure to HD asrosols and residues. Additional PPE may be required to handle
the HDs outside of a C-PEC, such as traating a patient or claaning a spif. The NICSH list of sntineoplastic and other HDs provides general guidance on PPE for
possible scenarios that may be encountered in healtheare settings. Disposable PPE must not be re-used. Rausable PPE must be decontaminsted and clesned
after use,

Gowns, head, halr, shos covers, and two pairs of chemotherapy gloves are required for compounding sterile and nonsterile HDs. Two pairs of chemotherapy
gloves are required for administering injectable antinacplastic HDs, Gowns shown to resist permeabifity by HDs ara required whan administaring injectable
antineoplastic HDs. For all other activities, the entity’s SOP must describe the approprieta PPE to be worn based on Its occupational safety plan snd assessment
of risk (f used). The entity must develop SOPs for PPE based on the risk of sxposure (sea Typas of Exposure} and activities performed.

Appropriste PPE must be wom whan handling HDs including during:
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Transport

Compounding {sterile and nonsterila}

Administration
Deactivation/decontamination, cleaning, and disinfecting
Spill control

Waste disposal
7.1 dlovas

When chemotherapy gloves sre required, they must meet American Soclety for Testing and Materials (ASTM) standard DES78 (or Its successor). Chemotherapy
gloves should be womn for handling all HDs Including non-antinecplastics and for reproductive risk only HDs. Chemotherapy gloves must ba powder-fres
because powder can cantaminate the work area and cen adsorh and retain HDs. Gloves must ba Inspacted for physical defects befors use. Do not use gloves
with pin hales or weak spots,

When used for sterlls compounding, the auter chemotherapy gloves must be sterile. Chemotherapy gloves should be changed svary 30 minutes unless
otharwise recommended by tha manufacturer's documentation and must be changad when torn, punctured, or contaminated. Hands must be washad with scap
and water sfter removing gloves,

72 Gowns

When gowns are required, they must ba disposable and shown to resist permeabllity by HDs. Gewns must be selected based on the HDs handisd. Disposable
gowns made of polyethylene-coated polypropylena or other laminate matarials offer better protection than thosa made of uncoated materials. Gowns must
dlose In the back {l.#, no open fromt), be long sleeved, and have closed cuffs that are elastlc or knit. Gowns must not have seams or dosures that could allow HDs
to pass through,

Cloth laboratory coats, surgleal scrubs, isclation gowns, or other absorbent materlals ara not appropriate protective outerwsar when handling HDs because
they parmit the permeation of HDs and can hold spllled drugs against the skin, thereby increasing exposure. Clothing may also retain HD residue from contect,
and may transfer to other healthcare workers or various surfacas. Washing of non-dispasable dlothing contaminated with HD resldua should only ba done
sccording to fadlity policy ss drug residus may ba transfarred to other clothing. Potentlslly contaminated clothing must not be taken homa undaer sny
circumstances.

Gowns must be changed per the manufacturer’s information for permeation of the gown. If no parmeation information Is avallable for the gowns used,
change them every 2-3 hours or Inmadistely after a spill or splash. Gowns wom In HD handling aress must not be wom to cther areas In order to aveld
sprasding HD contaminetion and exposing other healthcare workers.

7.5 Hend, Halr, $hos, and Glesve Covers

Head and hair covers (including beard and moustachs, If applicable), shoe covers, and slesve covers provide protection from contact with HD residus. When
compounding HDs, a sacond palr of shoe covers must be donned before antering the C-SEC and doffed when exiting the C-SEC. Shoa covers wom In HD
handling areas must not be wom to other areas to aveid spreading HD contamination and exposing other healthcare workers.

Disposable steava covars may be used to protect areas of tha arm that may coma in contact with HDs. Disposable sleave covers made of polysthylene-costed
polypropylens or other laminate materlals offer batter protection than those made of uncosted materials,

7.4 Eys and Face Protaction

Many HDs ara Irritating to the eyes and mucous membranes. Appropriate eye and face protaction must ba worn when there Is a risk for spllls or splashes of
HDs or HD waste materials whan working outside of a C-PEC {e.g. administration in the surgical sulte, warking st or abave eye level, or cleaning a spill). A full-
facepince resplrator provides sye and face protection. Goggles must be used whan eye protection is needed. Eye glasses alane or safety glasses with side shislds
do not protect the eyss adaquately from splashes. Faca shisids In combination with goggles provide a full range of protection agalnst splashes to the face and
eyes. Face shlelds alone do not provide full eye and face protection.

75 Respiratory Protection

Personnel whe are unpacking HDs that are net contained in plastic should wear an elastomeric half-mask with a multi-gas cartridge and P100-filter until
assessment of tha packaging integrity can be made to ensure no breakage or splllage cccurred during transport. If the type of drug can be better defined, a
more tergeted cartridge can ba used.

Surgical masks do not provide respimitory protection from drug exposure and must not be used when respiratory protection from HD exposure Is required. A
surglcal NS5 respirator provides the respirstory protection of an N95 respirator, and Hke a surglcal mask, provides a barrier to splashes, droplets, and sprays
wround the nose and mouth,

For most activities requiring respirstery protection, a fit-tested NIOSH-certified N95 or more protective respirator Is sufficient 1o protect against alrborne
particles. However, N95 respirators offer no protection against gases and vapors and little protection against diract liquid splashes (sew the Centers for Diseass
Control and Prevention's (CDC's) Respirator Trusted-Source Information).

Fit tast the respirator and train workers to use respiratory protection. Follow sll requirerents in the Occupational Safety and Health Administration (OSHA)
respiratory protaction standard (29 CFR, 1910.134). An appropriate full-faceplece, chemical cartridge-typa respirator or powsred alr-purlfying resplrator (PAPR)
should ba worn when there Is a risk of respirsiory exposure to HDs, including whaen:

Attanding to HD spills largaer than what can ba contained with a spill kit

Deactivating, decontaminating, and cleaning undermnsath the work surface of s C-PEC

Thare is a known or suspsctad sirboms sxposurs to powders or vapors
7.6 Dispomul of Used Parsanal Protective Equipment

https://online.uspnf.com/uspnf/document/GUID-5D76173F-5CB6-47B8-815E-7C275A91... 7/31/2019
P94



USP-NF Page 8 of 19

Conslder all PPE wom when handling HDs to be contaminated with, at minimum, trace quantitles of HDs. PPE must be placed In an appropriate waste
container and further disposed of per local, state, and feceral regulations. PPE worn during compounding should be disposed of in the proper wasta contalner
bafore leaving the C-SEC. Chemotherapy gloves and sleeve covars (If used) wom during compounding must ba carefully removed and discarded Immediately
Into » waste container approved for trace contaminated waste Insicda the C-PEC or contained in a saslable baeg for discarding outskie the C-PEC.

2. HAZARD COMMUNICATION PROGRAM
Entities are raquined to establish policies and proceduras that ensure worker safety during all aspects of HD handling. The antity must develop SOPs to ansure
affactive training regarding proper labefing, transport, storage, and disposal of the HDs and use of Ssfety Data Shests (SDS), based on the Globally Harmonized
System of Classiication and Labeling of Chemicals {GHS).
Elemants of the hazard communication program plan must Include:

A written plan that describas how the standard will be implemented

All containers of hazardous chamicals must be labeled, tagged, or marked with the Identity of the material and appropriste hazerd warnings

Entlties must have an SDS for each hazardous chemical thay use (29 CFR 1910.1200)

Entities must ensure that the SDSs for each hazardous chemical used are rendlly accessible to personnel during sach work shift and when they are In their
work areas

Personnel who may be exposed to hazardous chemicals when working must be provided information and training before the initial assignmant to work
with s hazardous chemical, and also whenever the hazard changes

Parsonnsl of reproductive capabillty must confirm in writing that they understand the risks of handling HDs

5. PERSONNEL TAMNING
All personnal who handie HDs must be trained basad on their Job functions (e.g., in the recelpt, storage, compounding, repackaging, dispensing,
administrating, and disposing of HDs). Training must occur before the smployes independently handles HDs. The sffectiveness of training for HD handling
compatencles must be demonstratad by sach employee. Personnel competency must be raassessed at least svery 12 months. Parsonnel must be tmined prior to
the Introduction of a new HD or new equipmant and prior to a new or signlficant changa In procass or SOP. All training and compatency assessmeant must be
documented.
Tha tralning must Includie at teast the following:

Overview of entity’s list of HDs and their risks
L Review of the entity’s SOFs related to handling of HDs
I Propar use of PPE
I Proper use of equipment and devices {a.g, englneering controls)
I Response to known or suspected HD axposure

Splll management

Proper disposal of HDs and trace-contaminated materials

10. RECIVING
The entity must establish SOPs for recaiving HDs, HDs should be recelved from the supplier In Impervious plastic to segregate them from other drugs and to
allow for safety In the recelving and internal transfer process. HDs must be delivered to the HD storage ares Immediately after unpacking.
PPE, induding chemotherapy gloves, must be warn when unpacking HDs (sse Personal Protective Equipment). A splll kit mwst be accassible In the recaiving
area.
The entity must enforce policles thet Include a tiered approach, starting with visual sxamination of the shipping container for signs of damage or breakage
{e.9. Vislble stains from leakage, sounds of broken glass). Tgble 4 summarizes the staps for receiving and handling of damaged shipping cortalners.

Table 4. Summary of Rsquiremants for Recelving and Handling Damaged HD Shipping Containers

Seal contalner without gpening snd contact the supphier

I the unopened package is to be retuned to the supplier, anclose
tha package In an Impervious container and labsl the outer contalner
"Hazardous™

If the shipping container appesrs damaged If the supplier declines raturn, disposs of as hazardous waste
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Seal the container In plastic or an impervious contalner

Transport it to a C-PEC and place on a plastic-backed preparation
mat

Open the package and remove undamaged ems

Wipe the outsida of the undamaged Items with a disposable wipe

Encloss the damaged Itemis) in an Impervious container and label the
outer container "Hazardous"

If the supplier declines retumn, dispose of as hazardous wasts
Deactivate, dacontaminate, and clean the C-PEC (see Deactivating,

Decontaminating, Cleaning, and Disinfecting) and discard the mat and
I a damaged shipping container must be opened clenning disposables as hazardous waste

Whan opening damaged shipping contziners, they should preferably be tranaported to & C-PEC designated for nonsterile compounding. fa C-PEC
dasignated for sterlle compaunding 1 the only one available, it must be disinfected after the decontamination, deactivation, and cleaning step before returning
to any sterile compounding activity.

Damaged packages or shipping cartons must be considered spifis that must be reported to the designated person and managad according to the entity's
SOPs. Sagregate HDs walting to be returned to the supplier in a designated negative pressure area. Clean-up must comply with astablished SOPs,

11. LABELING, PACKAGING, TRANSPORT AND DISFOSAL
The antity must establish SOPs for tha labaling, packaging, transport, and disposal of HDs. The SOPs must address prevention of accidental exposuras or spills,
personnel tralning on response to axposure, and use of » spill kit. Ecamples of special exposure-reducing strategles Include small-bore connectors (such as Lusr
Lodd} and syringes, syringe caps, CSTDs, the capping of container ports, sealed imparvious plastic bags, impact-resistant and/or watar-tight containers, and
cautionary labsling.
11.1 Labsling

HDs Kientified by the entity as requiring special HD handling pracautions must ba clearly labaled at &l times during their transport. Personnal must ensure

that the labeling processes for compounded preparstions do not intraduce contamination into the non-HD handling arsas.
1.2 Puckaging

Personnel must select and use packaging containers and materials that will malntain physical integrity, stabllity, and stedlity (if needed) of the HDs during
transport. Packaging materials must protect the HD from damage, leakage, contamination, and degradation, while protacting healthcara workers who transport
HDs. The entlty must have written SOPs to describe appropriate shipping contalnars and insulating materials, based on Information from product spacifications,
vendors, and mode of tmnsport.

113 Trnspart

HDs that naed to be transported must be labeled, stored, and handled In sccordance with applicabie faderal, state, and local reguistions. HDs must be
transported In containers that minimize the fisk of breakage or leakage. Pnaumatic tubas must not be used to transport ary liquid HDs or any antineoplastic
HDs because of the potential for braskage and cortamination.

Whan shipping HDs to locations outside the entity, the entity must consult the Transport Infarmation on the SDS. The sntity must ensure that labels and
accassory labaling for the HDs Include storsge Instructions, disposal Instructions, and HD catagory information in a format that Is consistent with the carrlar’s
policies.

11.4 Dispaml

All personnal who parferm routine custodial waste removal and cleaning activities In HD handling areas must be trained In appropriste procedures to protect
themselves and the emvironment to prevent HD contamination. Disposal of all HD waste, including, but not imited to, unysed HDs and trce-contaminated PPE
and ether materlals, must comply with all applicable federal, state, and local regulations.

12 DISPENSING FINAL DOSASE FORMS

HDs that do not require any further manipulation, other than counting or repackaging of final dosage forms, may be prepared for dispensing without any
further requirements for contalnment unless required by the manufacturer or If visual Indicators of HD exposura hazards are present (e.g., HD dust or laskage).

Counting or repackaging of HDs must be done carefully. Clean equipmant should be dedicatad for use with HDs and should be decontaminated after every
uss. Tablet and capsule forms of antineoplastic HDs must not be placed In automated counting or packaging machines, which subject them to strass and may
create powdered contaminants.

15. COMPOUNDING

Entitles and personne! Invoived In compounding HDs must be compliant with the appropriate USP standards for compounding Including (795) and 797).
Compounding must be done In proper englneering controls as desaibad In Compotnding. When compounding HD preparations in m C-PEC, a plastic-backed
prapanation mat should be placed on the work surfaca of the C-PEC. The mat should be changad Immadiatedy If a spill occurs snd regulatly during use, and
should be discarded st the end of the dally compounding activity. Dispozable or clesn equipment for compounding (such as mortars and pesties, snd spatulas)

must ba dedicatad for use with HDs.
Bulk containars of Iquid and APl HD must be handled carefilly to avold spills. If used, APIs or other powdered HDs must be handled in a C-PEC to protact

against occupational exposure, espedlally during particle-genersting activities (such as crushing tablets, opening capsulas, and weighing powder).
14, ADMINISTERING
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MDs must be administered safely using protective medical devices and techniques. Examples of protective medicsl devices Include neadleless and dosed
systems. Examples of protective techniques Include spiking or priming of IV tubing with a non-HD solution In a C-PEC and crushing tablets In a plastic pouch.

Appropriate PPE must be worn whan administering HDs. After use, PPE must be ramoved snd disposed of in 2 waste container spproved for trace-
contaminated HD waste at the site of drug administration. Equipment {such as tubing and needles) and packaging materials must be disposed of properly, such
2 In HD wasts containers, after administrstion.

CSTDs must be used for administration of antineoplastic HDs whven the dosage form allows. Techniques and anclllary devices that minimize the risk posed by
opan systams must be used when administering HDs through cartaln routes. Administration Into certeln organs or body cavities (e.g, tha biaddar, eys,
peritoneal cavity, or chest cavity) oftan requires squipment for which locking connections may not be readily avaiiable or possible.

Healthcare parsonnel should avoid manipulating HDs such as crushing tablets or opening capsules i possible, Uquid formulations are preferred If solld oral
dosage forms are not appropriate for the patient. If HD dosage forms do require manipulation such as crushing tablet(s) or cpening capsula(s) for a single dose,
personne? must don appropriste PPE and use a plastic pouch to contaln any dust or particles generated.

5. DEACTIVATING, DECONTAMINATING, CLEANING, AND DISINFECTING

All areas whare HDs are handled and all revsable squipment and devices must be deactivatad, decontaminated, and dleaned. Additionally, sterile
compounding areas and devices must be subsequently disinfected.

The entity must establish written procedures for decontamination, deactivation, and clesning, and for sterile compounding aress disinfaction. Additionally,
cleaning of nonsterile compounding areas must comply with (795} and cleaning of sterile compounding areas must comply with (797}, Writtan procedures for
deaning must include procedures, agents used, dilutions (If used), frequency, and documentation requirements.

All personnal who perform deactivation, decontamination, clesning, and disinfection activitles In HD handling sreas must be tralned In appropriats procedures
to protect themselves and the environment from contamination. All personnel parforming these activitles must waar appropriate PPE resistant to the deaning
agents used, induding two palrs of chemotherapy gloves and Imparmaesble disposable gowns (see Personal Protective Equipment). Additionally, sya protection
and face shields must be used If splashing Is likely. If warrsrted by the activity, respirstory protaction must be used.

The deactivating, decontaminating, clesning, and disinfecting agants selected must be appropriate for the type of HD contaminantis), location, and surface
materlals. The products used must be compatible with the surface materlal. Consult mamufacturer or supplier information for compatiblity with desning agents
used. Agents usad for deactivation, decontsmination, and cleaning shoukd be applied through the use of wipes wetted with approprinte solution and not
defivered by a spray bottle to avald spreading HD residus. All disposable msterials must be discarded to mest EPA regulstions and the antity’s poficles. Parform
cleaning in areas that are sufficiently ventilated. Tgbfe 5 summarizes the purpose and example agents for sach step.
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Table 5. Cleaning Steps
Cleaning Stap Purposs Example Agents
As fisted In the HD labeling or other agents which
may incorporate Environmental Protection Agen-
cy (EPA)-registered oxidizers (e.g, peroxide for-
Deactivation Render compound Inert or Inactive mulstions, sodium hypochlordts, stc)
Matarisls that have been valkiated to be affective
for HD decontamination, or through other mate-
rials proven to be effactive through testing, which
may Include alcohol, water, peroxide, or sodium
Decontamination Ramove HD resldus hypochlorite
Cisaning Remove organic and Inorganic material Germicidal detsrgent
EPA-registared disinfectant and/or sterde akohol
Disinfection (for sterile manipulations) Destroy microcrganisms as approprists for use
15.1 Deactivation

Deactivation renders a compound inert or inactive. Reslidue from deactivation must be removed by decontaminating the surface.

There is no one proven method for deactivating all compounds. The ultimate goal should be complete surface decontamination. Products that have knewn
denctivation properties {EPA-registered oxidizing agents that are appropriate for the intended use) should be used whan possible. Care should be taken when
selecting materlals for deactivation dus to potential advarse affects (hazardous bypreducts, respiratory effects, and caustic damage to surfaces). Damage to
surfacas Is exhibited by corrosion to stainless steal surfaces caused by sodium hypochlorite if left untreated. To prevent cormosion, sodium hypochlorite must be
nautralized with sodium thiosulfate or by following with an agent to remove the sodlum hypochlorite (e.g. sterila alcohol, starlla water, germicidal detergent, or
sporicidal agent).

15.2 Dacontamination

Decontamnination occurs by Inacthvating, neutralizing, or physically emoving HD residue fram non-disposable surfaces and transferring It to absorbent,
disposeble materisls (... wipes, pads, or towels} appropriate to the ares being cleanad, When choosing among varlous products avalisble for decontaminating
HDs, conslderation should be given to surface compatibility and facllity requirsmants. It is Imparative to adhare to manufacturer's use Instructions. Because of
the growing number of assays available for HDs, additional surfaca wipe sampling Is now possible and should be done to docurment the effectivaness of any
ngent used for decontamination of HD residus from work surfaces (ses Enviranmental Quality and Control).

The amount of HD contamination introduced into the C-PEC may ba reducad by wiping down HD containers. The solution used for wiping HD packaging must
nat alter the product label. The work surface of the C-PEC must bs decontaminated between compounding of different HDs. The C-PEC must be
decomtaminated at laast dally {when used), any time a splil oocurs, before and after certification, any time voluntary Interruption accurs, and If the vantilation tool
s moved,

https://online.uspnf.com/uspnf/document/GUID-5D76173F-5CB6-47B8-815E-7C275A91...

7/31/2019

P97



USP-NF Page 11 of 19

C-PECs may have areas under the work tray where contamination can build up. These areas must be deactivated, decontaminated, and cleaned at least
monthly to reduce the contamination levef in the C-PEC, Accessing this area may be difficult. Deactivate, decontaminate, and clean as much as possible of the
€-PEC surfaces bafore accessing the area under the work tray. Whan deactivating, decontaminating, and cleaning the area under the work tray of a C-PEC, the
contalnment alrflows are compromised by opening tha cabinets. To provide protection to the workar performing this task, respiratory protection may be
required.

15.3 Clsatting

Cleaning Is a pracess that results in the remeoval of contaminants {e.g., soll, microbial contamination, HD resldue) from objects and surfaces using water,
detergents, surfactants, solvents, and/or other chemicals. Clesning agents used on compounding equipment should not introduce microblal contamination, No
cleaning step may be parformed whan compounding activitles are accurring.

15.4 Dhsinfection

Disinfection is a process of Inhibiting or destroying microorganisms, Befora disinfection can be adequately performed, surfaces must be claaned. Disinfection

must be done for areas intended to be sterlle, Including the sterile compounding area.

18, SPRL CONTROL

Ali personnel who may be required to clean up a spill of HDs must recelve propar tralning In spiH management and the use of PPE and NIOSH-certHisd
respirators (see Personal Protective Equipment). Spills must be contained and cleaned immediately only by qualified personnel with appropriats PPE. Qualified
personnel must be avallable at all times while HDs sra balng handled. Signs must be available for restricting access to the spill area. Spill kits containing all of the
materials neaded to clean HD spills must be readily avallable In all areas where HDs are routinely handled. If HDs are being preparad or administered in a non-
routine healthcare area, a spill kit and respirator must be svailable. All spil materials must be disposed of as hazardous waste. .

The circumstances and management of spills must be documented. Personnel who are potentlally expossd during the splll or spil clean up or who hava direct
skin or eye contact with HDs require Inmadiate svalustion. Non-employaes exposed ta an HD spill shoukd foltow entity policy, which may Include reporting to
the designated emergency service for initial svaluation and completion of sn Incident report or axpasure form.

SOPs must ba developad to prevant spills and to direct the dean up of HD splils. SOPs must address the size and scops of the splll and specify who 1s
responsible for splf managemant and the type of PPE requined. The management of the sallf (... decontamination, deactivation, and cleaning) may be
dependant on the size and type of spill. The SOP must address the location of spill kits and clean-up materials as well as the capacity of the spill kit. Writtan
procedures should address use of appropriste full-facepiece, chemical cartridge-type resplrators If the capacity of the spill kit Is exceaded or if thare Is known or
suspected alrborne exposure to vapors or gasas.

17. DOCUMENTATION AND STANDARD OPERATING PROCEDURES

The entlty must maintaln SOPs for the safe handfing of HDs for all situations in which these HDs are used throughout a facllity. The SOPs must be raviewad at
least every 12 months by the designated person, and the review must be documentad. Revisions in forms or racords must be made as nesded and
communicated to all personnel handling HDs.

The SOPs for handling of HDs should Include:

Hazard communikcation program
Occupational safety program
Deslignation of HD araas
Recalpt
Storage
Compounding
Use and maintenance of proper anginesring contrals (s.g., C-PECs, C-SECs, and CSTDs)
Hand hyglene and use of PPE basad on activity (0.9, recelpt, trargport, compounding, administration, spil, and disposal)
Deactivation, decontamination, cleaning, and dlllnfu:tl_nn
Dispensing
Transport
Administaring
Environmental monltoring (e.g. wips sampling)
Disposal
' Spill cantrol

Medical surveillance
Personnel who transport, compound, or administer HDs must document their tralning according to OSHA standards {see OSHA Standard 1910.120 Hezardous

Wasta Operstions and Emergency Response) and other applicable laws and regulations.
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18. MEDICAL SURVEILLANCE

Medical survelllanca is part of a comprehensive exposure control program complementing shgineering controls, safe work processas, and use of PPE.
Healthcure workers who handle HDs ac a regular part of thelr job assignment should be envolled In a madicsl surveillence program. The general purposa of
survelliance is to minkmize adverse health effacts in personne? potentially sxposed to HDs. Medical survelilance programs Involve assessment and documentation
of symptom complaints, physicat findings, and laboratory values {such as # bload count} to determine whethar there Is a deviation from the expected norms.

Medical survelliance can also be viewed as a sacondary pravention tool thet may provide i means of early detection if a hesith problam develops. Tracking
personnel through medical survelllance allows the comparison of health variables over tims In Individual workers, which may fecilltate early detaction of
change In a laboratory value or hesith condition. Medical surveiliance programs also kook for trends In populations of workers. Examining grouped dats
comparad with data from unexposed workers may reveal a small altaration or increase in the frequancy of a health effect that would be obscured if individual
workers' results alone were considerad.

Medical survelllance svaluates the protection afforded by englneering controls, other adminlstrative controls, safe work processes, PPE, and worker education
about the hazards of the materials they work with in the coursa of their dutles, The data-gathering elements of » madical surveilance program are used to
establish a bassline of workers' health and then to monitor thelr future heakth for any changes that may result from expesure to HDs,

Elements of a medical surveillance program should ba consistent with the entity’s Human Resource policias and should induds:

Devalopmant of an crganized approach to identtfy workers who are potantially exposed to HDs on the basis of their job duties

Use of an entity-based or contracted employee health service to perform the medical surveiffanca while protecting the confidentiality of the employees'
personal madical informaticn

Initlal basefine assessmant {pre-placement) of & worker's health status and medicsl history. Dats slsments collected Include a medical (Including
reproductive) history and work history to assass exposure to HDs, physical sxamination, and lshoratory tasting. Methads used to assess axposure history
Include a review of:

Records of HDs handled, with quantities and dosage forms

Estimated number of HDs handled per week

Estimates of hours spant handling HDs per week and/or par month

Parfarmance of a physical assassmant snd laboratory studies linked 1o target organs of commonly used HDs, such as a bassline complete blood
count. Biologlcal monitoring to determine bloed or urine levals of specific HDs Is rot currently racommendad in surveilance protocols, but may
hava & role in the follow-up of acute spills with a specific agent.

Madical records of survelifance should be maintained according to OSHA regulation conceming nceass to employss exposure and medical records

Monltoring workers' health prospactivaly through periodic surveillance using the elamants of data gatharing described above (updated health and
exposure history, physical assessment, and laboratory measures, if appropriate)

Monitoring of the data 1o identify prevention fallure leading to health effects; this monitoring may cccur In collabaration with the employes health service

Development of a follow-up plan for workers who have shown health changes suggasting toxicity or who have experienced an scute sxposure. This
follow-up should Include evaluation of current engineering and sdministrative controls and equipment to snsure that alf systams are appropristely and
accurately implemented (see Follow-Up Plan)

Compietion of an exit examination when a worker's employment xt the entily ands, to document the information on the employes's medical,
reproductive, and exposurs histories. Examination and laboratory evaluation should b gulded by the individual's history of exposuras snd follow the
outline of the periodic avalustion
18.1 Follow-Up Plan
The occurrence of exposure-related health changes should prompt immediste re-svalustion of primary preventive measures {e.g. administrative and
engineering controls, PPE, and cthers). In this manner, medical survaillance acts as a check on the effectivensss of controls already In use,
The entity should take the following actions:

Perform a post-sxposura axamination tallored to the type of exposure {a.g. spills or needle sticks from syringes containing HDs). An assessmant of the
wxtent of exposure should ba conducted and Incluced in a confidential database and In an Incident report. Tha physical examination should focus on the
involved zrea ay well 83 other organ systems commonly sffacted (Le., the skin and mucous membranes for direct contact or inhalatior; the pulmenary
systam for sercsolized HDs). Trestment and laboratery studies will follow as indicatad and be gulded by emergency protocols

Compare performance of controls with recommended standards; conduct environmental sampling whan analytical methods are avallable
Verify and document that all engineering controls are in proper operating condition

Verify and document that the worker complied with axisting policlas, Review polickes for the use of PPE and employee compllance with PPE use and
policies. Review availability of appropriate PPE {sae Personal Protective Equipment)

Develop and documant a plan of action that will pravent additional exposure of workers
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Ensura confidential, two-way communication between the worker and the emphksyee health unit(s) regarding notHication, discussions about a changs in
health candition, or detaction of sn adverse health effect

Provide and document s follow-up medical survey to demonstrate that the plan implemented is sffective

Ensure that any exposed worker receives confidential notification of any adverse health effect. Offer siternative duty or temporary reassignment

Provide ongoing medical survelfance of all workers at risk for sxposure to HDs to determine whether the plan Implemented is effective

GLOSSARY

Active pharmaceutical Ingredient (APT): Any substance or mixture of substances intended to be used in the compounxding of a drug preparation, thareby
becoming the active ingradlent in thet preparation and furnishing pharmacological activity or other divect affect In the diagnasls, cure, mitigation, trestment, or
prevention of disesse [n humans and animads or affecting the structure end function of the bady.
Alternative duty: Performance of other tasks that do not include the direct handling of HDs.
Ante-room: An ISO Class 7 or deaner room where personnel hand hyglene, garbing procedures, and other activities that genaratg high particulate levels are
performed. The ante-room Is the transition room between the unclassified arwa of the facility and the buffer room.
Assassmant of riske: Evalustion of risk to determine aiternstive contalnment strategiss and/or work practices.
Bayond-use date (BUD): The date or time beyond which a compounded preparation cannot not be used and must be discarded {see (795} and {797)). The date
or time is determined from the dute or time when the preparation was compounded.
Hlological safety cabinet {(BSC): A ventilated cabinet often used for preparation of hazardous drugs. These cabinets are divided Into thres general classes {Class |,
Class Il, and Class 1. Class I BSCs are further divided Into types (Type A1, Type A2, Type B1, and Type B2). See Appandix 3 for details.
Duffer room: A type of C-5EC under negative pressure that meets ISO Class 7 or bstter air quality where the C-PEC that generates and maintains an |SO Class 5
emvironment Is physically located. Activities that occur In thia eren are limited to the preparation and staging of components and suppliss used when
compounding HDs.
Chemotherpy glove: A madical glove that meets the ASTM Standard Practice for Assessmant of Resistance of Madical Gloves to Permeation by Chamotherapy
Drugs {D6978) or lts successor.
Clasaified space: An area that maintains an alr cleanliness classification based on the Intzmational Organization for Standardization {ISO).
Cleaning: The pracess of removing soll (e.9. organic and inorganic materiaf) from objects and surfaces, normally sccomplished by menually or mechanicably using
water with detergents or anzymatic products.
Closed-system drug-transfer device (CSTD): A drug-transfer device that mechanically prohibits the transfar of emironmantal contaminants into the system and
the sscapa of HD or vapor concantrations outside the system.
Compounded prepamtion: A nonsterile or sterile drug or nutrient preparation that |s compounded In a licensed pharmacy or other healthcare-ralsted facility in
response to or anticipation of a prescription or & medication order from s licensed prescriber.
Compounding aseptic containmant Isolstor {CACI): A specific type of CAl that Is designed for the compounding of sterile HDs. Tha CACI s designed to provide
worker protection from sxposure 1o undesirable levels of alrborme drugs throughout the compounding and material transfer processes and to provide an sseptic
srvironmant with unidirectional airflow for compounding sterils preparations.
Compounding asaptic lsclator (CAl): An Isolator spacifically designed for compounding sterila, non-hazardous pharmaceutical ingredients or praparations, The
CAl s designed to maintain an aseptic compounding snvironment throughout the compounding and material transfer processes.
Compounding personnek Individuals who participate in the compounding process.
Contalnment primary enginesring contrel (C-PEC): A vantilated device designed and operated to minimlze worker and environmental exposures to HDs by
controlling emisslons of sircome contaminants through the following:

The full or partial snclosure of a potentlal contaminant source

The use of airfiow capture velacities to trap end remove airbome contaminants near their point of generation

Tha uss of air pressure relationships that define the direction of sirflow Inta the cabinet

The use of HEPA filtration on all potentlally contaminated exhaust streams
Contalnment secondary snginesring control {C-SEC): The room with flxed walls in which the C-PEC Is placed. It incorporates spedfic design and oparstional
parameters required to contaln the potential hazard within the compounding room.
Contalnment segregated compounding area {C-SCA): A type of C-SEC with nominal requirements for airflow ahd room pressurlzation as they pertsin to HD
compounding.
Contalnment vastiiated anclosurs (CVE): A full or partial enclosure that uses ventilation principles to capturs, contaln, and remove alrbome contaminsnts
through HEPA filtration and pravent thelr release Into the work snvironment.
Deactivation: Trestment of an HD contaminant on surfaces with a chamical, heat, ultraviolet light, or another agent to transform the HD into a less hazardous
agant.
Decontamination: Inactvation, nsutrallzation, or emoval of HD comaminants on surfaces, usually by chemical means.
DBoff: To emove PPE.
Don:To put on PPE.
Disinfection: The process of Inhibliing or destroying microorganisms.
Enginesring controk Primary, sacondary, and supplemental devices designed to sliminate or reduce worker sxposure to HDs.
EPA-registerad disinfectant: Antimicrobilal products ragistered with the Environmental Protection Agancy (EPA) for healthcara use ngainst pathogens specified In
the pl:oduct labeling.
Extsrnally vented: Exhausted to the outside
Final dosags form: Any form of » medization that requires no further manipulation bafore administration.
@lobally Harmonized System of Classification and Labaling of Chamicals (@8HS): A system for standardizing and harmonizing the dlassification and labaling of
chemicals.
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Soggles: Tight-fitting eye protection that completely covers the eyas, ays sackets, and facial area that Immediately surrounds the syes. Goggles provide protection
from impact, dust, and splashes. Some goggles fit over corrective lenses.
Hazardous drug (HB): Any drug identifted by at least one of the following aiteria:

Carcinogenlcity, taratogenicity, or developmental toxicity

Reproductive toxlety in humans

Ongan toxicity at low doss In humans or animals

Genotoxicity or new drugs that mimic axisting HDs in structure o toxichy
High-afficlency particulate alr {(HEPA) filtration: An extended-medium, dry-type filter In a dgid frame, having a minlmum particla collection efficiency of 92.97%
for particles with a mass madian diameter of 0.3 um when tested at a rated airflow in accordanca with MIL STD 282 using IEST Recommended Stendard RP-
CCo01.5.
Negntive-pressure room: A room that is maintained st n lowsr pressure than the ad)acent sreas; tharefore the net flow of alr Is Into the room.
Pass-through: An anclosura with interiocking doors that Is positionsd between two spaces for the purpase of reduding particulate transfer while moving materials
from ona space 1o another. A pass-through serving negative-pressure rooms needs to be equipped with sealsd doors.
Parsonal protective aquipment (PPE): ltems such as gloves, gowns, resplrators, goggles, faceshlelds, and others that protect individual workers from hazardous
physical or chemical exposures.
Pesltive-pressure room: A room that is maintained at e higher pressure than the adjscent areas; therefore, the net flow of air Is out of the room.
Repackaging: The act of remeving a product from its original primary contalnar and placing it inte another primary contalner, ususlly of smaller size.
Safety dats sheet ($DS):An informational document that provides written or printed matarial conceming a hazardous chemical. The SDS Is prepared In
accordance with the HCS [previously known s a Materlal Safety Data Shest (MSDS)}.
Spill kdt: A container of supplies, wamning signage, and related materials used to contain the spill of an HD.
Standard apamting procedurs (S0P): Written procedures describing opsrations, tasting, sampling, Interpretation of results, and corrective actions that relute to
the operations that are taking placs.
Supplsmental enginesring controk: An adjunct control {s.g, CSTD} that may be used concurrently with primary and secondary enginesring control,
Supplemsntal angineering controls offer addidonal levels of protection and may facilitate enhanced occupational pratection, aspecially when handling HDs outsida
of primary and secondary engineering contrels {e.g., during administering).
Unclassifiad spacez A space not required to meet any air cleanliness classification based on the Intemational Organization for Standardization (1SO).

APPMINDICES

Appendie 1: Acromyms
ACPH Alr changes per hour
API Active pharmaceutical ingredient
ASTM Amarican Sodety for Testing and Materlals
psc Bioiogical safety cablnst
BuD Bayond-use date
CACI Compounding aseptic containment Isolator
CcAl Compounding aseptk: [solxtor
[#2.4 Centers for Disasce Control and Prevention
C-PEC Containment primay enginsering control
C-SCA Containmaent ssgregated compounding area
C-SEC Contalninent secondary engineering control
CSP Compounded sterile prepamtion
CSTD Closad-system drug-transfer device
CVE Containment ventilated enclosure
EPA Environmantsl Protection Agency
GHS Globally Harmonizad System of Classification and Labafing of Chernlcals
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| HCS Hezard Communication Standard
HD Hazardous drug
HEPA High-vfficiency particulate sir
v Intravenous
LAFW Laminar sirflow workbench
NIGSH National institute for Occupational Safety and Health
ONS Oncology Nursing Sodety
OSHA Occupational Safaty and Health Administration
PAPR Powersd air-purified respiator
PPE Personal protective squipment
5DS Safety Data Sheet
SOp Standard oparating procedure
ULPA Uttra-low particulate air
uUps Uninterrupted power source

Appendix & Bxamples of Dasigns for Hamrdous Drug Compeunding Arvas®
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Claes I A BSC that protects personnel and the énvironmaent but doas not protect tha product/prepamtion. A minimum velodty of 75 linear feet/minute of

unfiltered room air Is drawn through the front opening and scross the work surface, providing personnel protection. The alr is then passed through a

HEPA/ULPA (ultra-low particulste alr} filter, eithar Into the room or 1o the outside In the exhaust plenum, providing srwironmentsl protaction.

Cluss It Class il (Typas At, A2, B1, and B2) B5Cs are partial Garler systems that rely on the movement of alr to provide parsonnel, environmental, and

product/prepantion protection. Personnel and product/preparation protection are provided by the combination of inward and downward sirflow captured by
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the front grille of the cabinat. Side-to-side cross-contamination of products/preparations is minimized by the Internal dewnward flow of HEPA/ULPA filtered alr
muoving toward the work surface and then drawn Into the front and rear intake grilles. Environmental protection !s provided when the cabinet exhaust alr Is
passed through a HEPA/ULPA filter.

Type A1 (formerly, Type A): Thesa Class Il BSCs maintaln a minimum Inflow velocity of 75 feat/minute; have HEPA-filtered, down-flow air that Is a portlon of
the mixed down-flow and infiow air from a common planum; may exhaust HEPA=Ailtered air back into the laboratory or 1o the snvironment through an
exhaust cancpy; and may have positive-pressure contaminated ducts and plenums that are not surrounded by negative-pressure plenums. Type A1 BSCs are
not sultable for use with volatlle toxic chamicals and volatile mdionucldaes.

Type A2 (farmerly, Type B3): Thess Clags 1 B5Cs mairdain a minimum Inflow velocity of 100 feet/minute; have HEPA-filtered, down-flow wir that Is a portion
cf the mixed down-flow and Inflow alr from a common exhaust plenum; may exhaust HEPA-filtered alr back into the laboratory or to the anvironment through
an exhaust canopy; snd have all contsminated ducts and plenums under negative prassurs or surraunded by negative-pressurs ducts and plenums. If these
cabinats are used for minute quantities of volatile texlc chemicals and trace amounts of radionudides, thay must ba exhautted through properly functioning
exhaust canopies.

Type B1: These Class || BSCs maintain a minimum inflew velocity of 100 fast/minute; have HEPA-filtered, down-fiow air composed largely of uncontaminatad,
recirculatad Inflow air; exhaust most of the cortaminated down-flow air through a dedicated duct axhausted to the atmasphaere sfter passing it through a
HEPA filter; and heve all conteminated ducts and plenums under negative prassure or surmounded by negative-pressure ducts and plenums. If thess cablnets
are used for work Involving minute quantitias of volatile toxic chamicals and trace amaunts of radlonuclidas, the work must be dane In the directly exhaustad
portion of the cablnet

Type B2 (total axhaust): These Class Il BSCs maintain a minimum inflow velocity of 100 fest/minute; have HEPA-filtered, down-flow alr drawn from the
ksboratory or the outside; exhaust all inflow and down-flow alr to the atmosphere after filtration through a HEPA fllter without redirculation Inside the cabinet
or retumn to the lsboratory; and have all contaminatsd ducts and plenums under negative pressure or surroundad by directly exhausied negativa-pressure
ducts and plenums. These cabinets may be used with volatile toxic chemicals and radionudides.

Clum |li: The Class Il BSC s designed for work with highly infectious microblological agents and other hazerdous operations. it provides maximum pretection
for the environment and the worker. It Is a ges-tight enclosure with a viewing window that is secured with locks and/or requires the use of tools to open, Both
supply and exhaust air are HEPA/ULPA filterad. Exhaust alr must pass through two HEPA/ULPA filters in sarles before discharge to the outdoors.
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FAQs: <800> Hazardous Drugs—
Handling in Healthcare Settings

Last updated: May 31, 2019

The following are responses provided by members of the USP Compounding
Expert Committee. Responses have been provided for informational putposes
only, and should not be construed as an official interpretation of USP text or
relied on to demonstrate compliance with USP standards or requirements.

1. Where can I find FAQs and other information on USP Compounding
Standards?

For FAQs on other USP Compounding Standards, please see below:

o General Chapter <795> Pharmaceutical Compounding—Nonsterile
Preparations

+ General Chapter <797> Pharmaceutical Compounding—Sterile Preparations

» General Chapter <825> Radiopharmaceuticals— Preparation, Compounding,
Dispensing, and Repackaging

« Compounded Preparation Monographs (CPMs)

2. What is a hazardous drug?

A hazardous drug is any drug identified as hazardous or potentially hazardous
by the National Institute for Occupational Safety and Health (NIOSH) on the
basis of at least one of the following six criteria: carcinogenicity,
teratogenicity or developmental toxicity, reproductive toxicity in humans,
organ toxicity at low doses in humans or animals, genotoxicity, and new
drugs that mimic existing hazardous drugs in structure or toxicity. NIOSH
maintains a list of antineoplastic and other hazardous drugs used in healthcare
settings.
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3. What is the purpose of this chapter?

The purpose of the chapter is to describe practice and quality standards for
handling hazardous drugs in healthcare settings and help promote patient
safety, worker safety, and environmental protection. The chapter defines
processes intended to minimize the exposure of hazardous drugs in healthcare
settings. The chapter was developed by the USP Compounding Expert
Committee with the assistance of the USP Compounding with Hazardous
Drugs Expert Panel and government liaisons from the U.S. Food and Drug
Administration (FDA) and the U.S. Centers for Disease Control and
Prevention (CDC) including NIOSH. The chapter was published for the first
time for public comment in March 2014. Based on the public comments
received, the chapter was revised and proposed for another round of public
comments in December 2014. The chapter was revised again and published
in the USP-NF in February 2016.

4. Why was the chapter developed?

The public health need for developing <800> was based on published reports
of adverse effects in healthcare personnel from occupational exposure to
hazardous drugs.' General Chapter <800> was developed based on existing
guidance documents published by NIOSH, American Society of Health-
System Pharmacists (ASHP), and the Oncology Nursing Society (ONS).
ASHP published a Technical Assistance Bulletin in 1986 and NIOSH
published an alert on preventing occupational exposure in 2004. There was a
known risk of hazardous drug exposure in healthcare settings from published
medical reports, but there was no enforceable standard to minimize the
potential risk of exposure.

[1] Sessink PJ, Bos RP. Drugs hazardous to healthcare workers. Evaluation
of methods for monitoring occupational exposure to cytostatic drugs. Drug
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Saf. April 1999; 20(4): 347-59. Venitt S, Crofton-Sleigh C, Hunt J, Speechley
V, Briggs K. Monitoring exposure of nursing and pharmacy personnel to
cytotoxic drugs: urinary mutation assays and urinary platinum as markers of
absorption. Lancet. Jan 1984;1(8368): 74-7. (See also
https://www.cdc.gov/niosh/topics/antineoplastic/default.html).

5. What is the intent of this chapter?

Chapter <800> was written to protect all workers, patients, and the general
public who may be accessing facilities where hazardous drugs (HDs) are
prepared. This includes, but is not limited to, pharmacists, technicians,
nurses, physicians, physician assistants, home healthcare workers,
veterinarians, and veterinary technicians. Under the chapter, if any workers
come into contact with HDs, they must receive HD training, and be assessed
for an understanding of the training. All personnel who handle HDs are
responsible for understanding the fundamental practices and precautions and
for continually evaluating these procedures and the quality of final HDs to
prevent harm to patients, minimize exposure to personnel, and minimize
contamination of the work and patient-care environment.

6. In which settings is the chapter relevant?

USP General Chapter <800> is relevant to all healthcare personnel who
handle HD preparations and all entities that store, prepare, transport, or
administer HDs (e.g., pharmacies, hospitals and other healthcare institutions,
patient treatment clinics, physicians' practice facilities, or veterinarians'
offices).

7. *NEW* How do I know what are requirements versus recommendations in
the chapter?
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Generally, requirements in a General Chapter are conveyed by use of the
terms "must" or "shall". Recommendations are conveyed by use of the terms
"should" and "may".

8. *UPDATED* What is the compendial status of <800>?

From a compendial standpoint, a USP general chapter numbered below
<1000> becomes applicable and compendially required through reference in
General Notices, a monograph, or another applicable general chapter
numbered below <1000>.

General Chapters <795> and <797> are made applicable and compendially
required through reference in General Notices (See General Notices 3.10.30).
In addition, <795> and <797> are made applicable and compendially
required for specific formulations where there is a USP Compounded
Preparation monograph that makes reference to these chapters.

General Chapters <795> and <797> have been revised to include cross-
references to <800>. These cross-references make <800> an applicable
general chapter for facilities that are compendially required to implement
<795> and <797>. For hazardous drugs, this means only when a licensed
pharmacist or physician is "compounding" (as that térm is defined in <795>
and <797>) would <795>/<797> and <800> be applicable and compendially
required.

USP plays no role in enforcement, and thus, state and other regulators may
make their own determinations regarding the applicability and enforceability
of <800> to entities within their jurisdiction. It is possible for states and other
regulators to require broader implementation of, and compliance with,
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<800>, i.e., for facilities engaged in activities that are beyond the scope of
nonsterile and sterile compounding covered by <795> and <797>.

9. *UPDATED* Is the chapter relevant to the administration of HDs and
preparation of conventionally manufactured sterile products per approved
labeling?

From a scientific standpoint, the principles of <800> are broadly applicable
to hazardous drug handling activities across all facility types. USP
encourages the widespread adoption and use of <800> across all healthcare

settings.

General Chapter <800> is made applicable and compendially required
through references in General Chapter <797> and <795>. The requirements
in <800> would be applicable and compendially required only to the extent
to which USP General Chapters <795> and <797> apply. For hazardous
drugs, this means only when a licensed pharmacist or physician is
"compounding" (as that term is defined in <795> and <797>) would <800>
be applicable and compendially required. Since administration and
preparation of conventionally manufactured sterile products per approved
labeling (as described in <797>) is out of scope of <797>, General Chapter
<800> is not applicable or compendially required in these contexts.

USP plays no role in enforcement, and thus, state and other regulators may
make their own determinations regarding the applicability and enforceability
of <800> to entities within their jurisdiction. It is possible for states and other
regulators to require broader implementation of, and compliance with,
<800>, i.e., for facilities engaged in activities that are beyond the scope of
nonsterile and sterile compounding covered by <795> and <797>.

10. *UPDATED* When will General Chapter <800> become official?
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USP published a revision bulletin that specifies that the official date of the
chapter will be December 1, 2019. The official date of <800> is aligned with
the official date of <797> and <795>, to provide a unified approach to quality
compounding.

11. *UPDATED* What does “official date” mean?

The USP "official date" indicates the date by which affected users are
expected to meet the requirements of a particular standard. Ensuring
compliance with the requirements of these standards is the responsibility of
regulators such as the FDA, states, and other government authorities. USP
has no role in enforcement.

Although all text of the USP-NF that has reached its official date is "official
text," not all official text states requirements with which compendial users
must comply. Some official text is intended to assist or guide compendial
users or to serve informational purposes.

12. Does the anticipated December 1, 2019 official date of <800> impact my
current or early adoption of the general chapter?

No. USP encourages adoption and implementation of General Chapter <800>
to help ensure a quality environment and protection of healthcare workers
and patients when hazardous drugs are handled.

13. Have there been updates or changes to the chapter since it was published
on February 1, 20167

Yes, there have been minimal editorial changes to the chapter. USP publishes
errata if it discovers erroneously published text that does not accurately
reflect the intended requirements as approved by the Council of Experts. In
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the errata table, enter "800" in the field "Search by Monograph" to view
errata associated with General Chapter <800>.

14, Other than the change to the official date, are there other expected
substantive changes to USP General Chapter?

No. The only part of USP General Chapter <800> that is expected to change
is the official date, which is expected to be changed to December 1, 2019,

15. How can I obtain a copy of General Chapter?

You may download a copy of USP General Chapter <800>.

Note: This chapter alone is not sufficient for a comprehensive approach to
safe handling of hazardous drugs. Additional chapters are required for
complete implementation; see USP Compounding Compendium or USP-NF.

16. Have there been any documented/published studies involving harm
related to handling of HDs?

Yes, there are several studies demonstrating risks associated with handling
HDs. Some of references are included in the References section of USP
General Chapter <800>.

17. Can repackaging containers of commercially available HD oral liquids
into prescription containers or unit-dose packages be considered under an
assessment of risk?

Yes, final dosage forms of commercially available HD oral liquids that do not
require any further manipulation other than pouring and repackaging may be
considered under an assessment of risk.

18. Can I do an assessment of risk for an entire group of HDs (i.e. Group 1,
Group 2, or Group 3) instead of listing each individual HD?
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No. The assessment of risk must list each drug and dosage form individually.
Dosage forms of drugs within the same group might not have the same risk of
exposure. For example, priming an intravenous line may have more risk of
exposure than dispensing tablets without further manipulation. HDs appear
on the NIOSH list based on different characterizes, such as specific
reproductive risks. The facility may have the same information for several
drugs or dosage forms, but the facility’s list needs to be specific to the drug
and dosage form.

19. Can the reconstitution, mixing, and diluting of Group 2 and 3 HDs on the
NIOSH list be performed under an assessment of risk?

Yes. The reconstitution, mixing, and dilution of dosage forms of Group 2 and
3 HDs may be considered under an assessment of risk.

20. What are alternative containment strategies that may be employed under
an assessment of risk?

The purpose of an assessment of risk is to identify mitigation (alternate)
strategies for handling dosage forms of HDs to minimize exposure to
personnel in the healthcare setting. Some examples of alternative strategies
include purchasing HDs in unit-of-use packaging or unit-dose packaging,
reassignment of pregnant personnel, and use of additional PPE.

21. If a NIOSH Group 1 HD is supplied as a ready to administer
intramuscular injection, does expelling air from the syringe prior to
administration require following all of the containment requirements in the
chapter?

No. If the NIOSH Group 1 HD is a final dosage form that is being prepared
for immediate administration, an assessment of risk may be performed to

P114



determine alternative containment strategies and/or work practices. Section
14 of the chapter ("Administering") states that CSTDs must be used for
administration of antineoplastic HDs when the dosage form allows.

22, Where does the designated person obtain training? How much training
does the designated person need?

Any training should begin with reading the chapter in it is entirety. All of the
requirements for HD handling are defined in the chapter and the chapter
provides many references to other source documents. If additional training is
required, many professional organizations conduct training and continuing
education programs on the subject. The chapter does not specify a minimum
number of training hours. The designated person must have a thorough
understanding of the standards to be able to develop and implement
appropriate procedures; oversee entity compliance with the chapter and other
applicable laws, regulations, and standards; ensure competency of personnel;
and ensure environmental control of the storage and compounding areas.

23. Are there requirement for posting signs that HDs are being handled in the
facility?

Signs are not required to be posted at the entrance of facilities. However,
signs designating the hazard must be prominently displayed before the
entrance to the HD handling areas. Additionally, signs must be available for
restricting access to areas where HD spills occur.

24. Can sterile and nonsterile HDs be stored together?

See Section 5.2 of the Chapter for guidance on storage. Sterile and nonsterile
HDs may be stored together, but HDs used for nonsterile compounding
should not be stored in areas designated for sterile compounding to minimize
traffic into the sterile compounding area. Antineoplastic HDs requiring

P115



manipulation other than counting or repackaging of final dosage forms and
any HD active pharmaceutical ingredient (API) must be stored separately
from non-HDs in a manner that prevents contamination and personnel
exposure. These HDs must be stored in an externally ventilated, negative-
pressure room with at least 12 air changes per hour (ACPH). Non-
antineoplastic, reproductive risk only, and final dosage forms of
antineoplastic HDs may be stored with other inventory if permitted by entity
policy. Refrigerated antineoplastic HDs must be stored in a dedicated
refrigerator in a negative pressure area with at least 12 ACPH [e.g., storage
room, buffer room, or containment segregated compounding area (C-SCA)].

25. Can refrigerated non-antineoplastic HDs be stored with antineoplastic
HDs?

Yes, a refrigerator must be dedicated to HD storage and located in a negative
pressure room with at least 12 ACPH. Refrigerated antineoplastic HDs must
be stored in this dedicated refrigerator. HD APIs requiring refrigeration must
also be stored according to the Chapter. Other HDs may be stored in this
dedicated refrigerator or may be stored with other inventory if an assessment
of risk has been performed and implemented.

26. Where should the sink be located?

Care must be taken to locate water sources and drains in areas where their
presence will not interfere with required ISO classifications. Water sources
and drains must be located at least 1 meter away from the Containment
Primary Engineering Control (C-PEC). Within an ISO classified area, a hand-
washing sink must be placed in the ante-room at least 1 meter from the
entrance to the HD buffer room to avoid contamination migration into the
negative pressure HD buffer room. Within an unclassified C-SCA, a hand-
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washing sink must be placed at least 1 meter from C-PEC and may be either
inside the C-SCA or directly outside the C-SCA.

27. Is the Containment Secondary Engineering Control (C-SEC) required to
be externally vented through high-efficiency particulate air (HEPA)
filtration?

No, an erratum was published on May 26, 2016 to remove the requirement
that the C-SEC be externally vented through HEPA filtration. The C-SEC
must still be externally vented.

28. Is the C-PEC used for sterile compounding required to be exhausted to
the outside or can the C-PEC be recirculated into the negative pressure C-
SEC which is exhausted to the outside of the building?

The Chapter requires that all C-PECs used for manipulation of sterile HDs
must be externally vented. Sterile HD compounding must be performed in a
C-PEC that provides an ISO Class 5 or better air quality, such as a Class II or
IIT biological safety cabinet (BSC) or compounding aseptic containment
isolator (CACI). Class Il BSC types A2, B1, or B2 are acceptable. C-PECs
used for pre-sterilization procedures such as weighing and mixing must be
either externally vented (preferred) or have redundant-HEPA filters in series
and must provide personnel and environmental protection, such as a Class I
BSC or Containment Ventilated Enclosure (CVE). A Class II BSC or a CACI
may also be used.

29. Can non-HDs and HDs be compounded in C-PECs located in the same C-
SEC?

Separate rooms (C-SECs) are required for sterile, nonsterile, HD, and non-
HD compounding with two exceptions:
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1. Per section 5.3 Compounding, for entities that compound both nonsterile and
sterile HDs, the respective C- PECs must be placed in separate rooms, unless
those C-PECs used for nonsterile compounding are sufficiently effective that
the room can continuously maintain ISO 7 classification throughout the
nonsterile compounding activity. If the C-PECs used for sterile and nonsterile
compounding are placed in the same room, they must be placed at least 1 meter
apart and particle-generating activity must not be performed when sterile
compounding is in process; and

2. Per section 5.3.2 Sterile Compounding, a BSC or CACI used for the
preparation of HDs must not be used for the preparation of a non-HD unless the
non-HD preparation is placed into a protective outer wrapper during removal
from the C-PEC and is labeled to require PPE handling precautions.

30. Can a Laminar Airflow Workbench (LAFW) or compounding aseptic
isolator (CAI) be used for compounding a non-antineoplastic HD?

Section 5.3.2 specifies that a LAFW cannot be used for compounding an
antineoplastic HD. However, for handling non-antineoplastic and
reproductive risk HDs, each facility may conduct an assessment of risk and
implement strategies different than those required in the chapter. A LAFW
does not provide any protection for the worker from the HD. A LAFW or
CAI may be used for non-antineoplastic HDs, however, alternative
containment strategies and/or work practices must be determined during the
assessment of risk.

31. *UPDATED* Can a BSC or CACI used for compounding HDs be used
for compounding non-HDs?

If a non-HD is prepared in a C-PEC where HDs have been prepared, then the
non-HD must be handled and labeled as an HD. The non-HD preparation
must be placed into a protective outer wrapper during removal from the C-
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PEC and must be labeled to require PPE handling precautions. All associated
materials and wrappers should be discarded as HD waste because the
preparation and associated materials have potentially been contaminated by
exposure to HD:s.

32. Can the negative pressure to the C-SEC be reduced or turned off when the
room is not in use?

No, the C-SEC must maintain a negative pressure of 0.01 to 0.03 inches of
water column relative to all adjacent areas at all times.

33. Can the ACPH in the C-SEC be set below the minimum requirement
when the C-SEC is not in use?

No, the C-SEC must have an appropriate air exchange (e.g., 12 or 30 ACPH)
at all times.

34. May a CACI, isolator, robotic device, or similar device be used to
compound a sterile HD outside of a C-SEC?

No. A CAC], isolator, robotic device, or similar device may act as the C-PEC
if it meets the containment requirements of the chapter as well as the
requirements listed in <797>. However, the device must be placed in C-SEC
meeting all of the requirements in the chapter.

35. Can the C-PEC be used to create 100% of the external venting for the C-
SEC?

Yes, if that C-PEC can function appropriately as the sole source of exhaust
from a room.

36. Are closed-system drug-transfer devices (CSTDs) required for
compounding HDs?
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No, the Chapter does not require a CSTD for compounding HDs, although it
is recommended. However, the Chapter does require that CSTDs be used
when administering antineoplastic HDs when the dosage form allows.

37. Is there a protocol for evaluating the performance of the different CSTDs
available?

NIOSH initially created a draft containment test protocol for barrier-type
CSTDs which it released for public comment in September 2015. Following
substantial comment, NIOSH announced their intent to develop a second
draft protocol, applicable to both barrier & air-cleaning (filtration) CSTDs in
September 2016 and held a public meeting on the topic in November 2016.
The comment period for this "universal" protocol has been extended several
times. Neither protocol has been released in final form.

38. How can a CSTD be chemically incompatible with a HD?
Depending on the chemical composition of the drug being compounded and

the composition of the CSTD device, chemical incompatibilities may exist. In

March 2015, FDA warned against the use of bendamustine with CSTDs,
syringes, and adapters containing polycarbonate or acrylonitrile-butadiene-
styrene (ABS). The component in bendamustine (N, N-dimethylacetamide
(DMA)) dissolved the ABS or polycarbonate on contact.

39. What is meant by "fixed walls"?

Fixed walls are solid hard wall modular or ‘stick-build’ construction.
According to the Chapter, fixed walls are required to prevent the egress of
HD contamination from the C-SEC (either a C-SCA or HD buffer room) as
well as ingress of contamination into the ISO Class 7 HD buffer room.
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40. Are pressure gauges required to monitor the pressure differential between
the C-SEC and the adjacent areas?

The entity must be compliant with the appropriate USP standards for
compounding including <795> and/or <797> and in accordance with
applicable federal, state, and local regulations. Presence of a pressure gauge
and at least daily monitoring is currently required for sterile compounding per
USP <797>. However, pressure monitoring is not addressed in nonsterile
compounding per USP <795>, so entities should follow applicable federal,
state, and local regulations. Presence of a pressure gauge and at least daily
monitoring of negative pressure storage areas and nonsterile compounding
areas helps ensure pressure requirements are continually maintained in these
areas.

41. Is environmental wipe sampling required?

No. The chapter recommends but does not require the performance of
environmental wipe sampling. Some common marker HDs that can be
assayed include cyclophosphamide, ifosfamide, methotrexate, fluorouracil,
and platinum-containing drugs. If no wipe sampling kit is available for the
specific HDs used by the entity, the performance of environmental wipe
sampling would not be appropriate.

42. Why is environmental wipe sampling recommended when there is
currently no standard for acceptable limits on HD surface contamination?

Environmental wipe sampling for HD surface residue should be performed to
verify containment. Contamination in any amount indicates a lack of
containment. Wipe sampling kits need to be evaluated to ensure they are
appropriate for HDs used by the entity. If contamination is found, the chapter
states that the designated person must identify, document, and contain the
cause of contamination. Such action may include reevaluating work practices,
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re-training personnel, performing thorough deactivation, decontamination,
cleaning, and improving engineering controls. Repeat the wipe sampling to
validate that the deactivation/decontamination and cleaning steps have been
effective.

43, Does every area where HDs are handled require environmental sampling?

The chapter recommends, but does not require, the performance of
environmental "wipe sampling." The term "sampling" indicates that a
portion, or sample, of the entire population be tested.

44. What are the acceptable limits for HD surface contamination?

There is currently no standard for acceptable limits for HD surface
contamination. Contamination in any amount indicates a lack of containment
and must be addressed.

45. Are the PPE and Engineering Controls specified in Table 5 of the current
NIOSH list required?

<800> requires entities to maintain a list of HDs that include any items on the
current NIOSH list that the entity handles. However, the list of PPE and
engineering controls in Table 5 of the 2016 NIOSH list is a recommendation
and may be used to guide the development of the entity’s policy. Section 7 of
<800> states that “gowns, head, hair, shoe covers, and two pairs of
chemotherapy gloves are required for compounding sterile and nonsterile
HDs. Two pairs of chemotherapy gloves are required for administering
antineoplastic HDs. Gowns shown to resist permeability by HDs are required
when administering injectable antineoplastic HDs. For all other activities, the
entity's Standard Operating Procedures (SOPs) must describe the appropriate
PPE to be worn based on its occupational safety plan and assessment of risk
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(if used). The entity must develop SOPs for PPE based on the risk of
exposure and activities performed.”

46. What PPE is required for administering HDs?

For administering all antineoplastic HDs, two pairs of chemotherapy gloves
tested to ASTM D6978 standard must be worn. For administering injectable
antineoplastic HDs, gowns shown to resist permeability by HDs must be
worn in addition to two pairs of chemotherapy gloves. For administering
other HDs, the entity must establish policies describing the PPE required.
Table 5 of the NIOSH List provides additional recommendations for PPE
based on the HD formulation and activity.

47. Are compounders required to remove all PPE when leaving the
compounding area?

Yes, all PPE would need to be removed when leaving the HD compounding
area. The goal is to contain all hazardous contamination within the negative

pressure roomn.

48. Can gowns be re-worn during the same day if a compounder leaves the
HD compounding area?

Disposable PPE must not be re-used. Consider all PPE worn when handling
HDs to be contaminated with, at minimum, trace quantities of HDs. PPE
must be placed in an appropriate waste container and further disposed of per

local, state, and federal regulations. PPE worn during compounding should be

disposed of in the proper waste container before leaving the C-SEC,

49. What documentation is required to show that a gown will resist
permeability by HDs?
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Gowns used for HD handling must be shown to resist permeability by HDs
which can be determined by testing against ASTM F739-12, Manufacturers
of gowns used for handling HDs should provide results of ASTM F739-12
testing. The gown manufacturer should be able to provide permeability data
for commonly used HDs.

50. Is an entity required to have two sets of equipment, one set for
compounding HDs and another second set for compounding non-HDs?

General Chapter <800> states that "disposable or clean equipment for
compounding (such as mortars and pestles, and spatulas) must be dedicated
for use with HDs." This refers to equipment (or parts of equipment) that
comes in direct contact with HDs. Equipment that does not come in direct
contact with HDs may be shared between HD and non-HD compounding
areas provided it is deactivated, decontaminated, and cleaned before it is
removed from the HD area. Equipment used in HD compounding must be
operated in the C-SEC unless it is operated as a closed system (e.g. certain
mixers, terminal sterilization using an autoclave, or convection oven).

51. During nonsterile compounding with HD APIs, are all steps of the
compounding process required to be performed in the C-PEC?

General Chapter <800> states that "bulk containers of liquid and API HD
must be handled carefully to avoid spills. If used, APIs or other powdered
HDs must be handled in a C-PEC to protect against occupational exposure,
especially during particle-generating activities (such as crushing tablets,
opening capsules, and weighing powder)." It is recognized that under some
circumstances, it is not possible to perform all steps of the compounding
process in the C-PEC (e.g. due to equipment size or function). It is important
for the safety of personnel that powdered HDs be weighed and mixed to the
wet stage or made into capsules in the C-PEC. Once nonvolatile, non-
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antineoplastic, powdered HDs are wet, an assessment of risk may be
performed to determine alternative containment strategies and/or work
practices. The NIOSH list of antineoplastic and other HDs provides general
guidance on PPE for possible scenarios that may be encountered in healthcare
settings including instances where a C-PEC cannot be used.

52. Where should HD APIs be handled prior to sterilization when
compounding sterile HDs?

In addition to <800>, sterile compounding must follow standards in <797>
which states that presterilization procedures for high-risk level CSPs, such as
weighing and mixing, shall be completed in no worse than an ISO Class 8
environment. Per <800>, presterilization procedures for high-risk level HD
CSPs can occur in the HD ISO Class 7 negative pressure buffer room if the
C-PEC used for the nonsterile presterilization procedures is sufficiently
effective that the room can continuously maintain ISO 7 classification. If the
C-PEC:s used for sterile and nonsterile compounding are placed in the same
room, they must be placed at least 1 meter apart and particle-generating
activity must not be performed when sterile compounding is in process.
Alternatively, an ISO Class 8 or better negative pressure room could be used.
An ISO Class 7 negative pressure room would be necessary if it leads directly
into the HD ISO 7 negative pressure buffer room.

53. Does the chapter apply if the HD is dissolved in a liquid dosage form and
does not become an aerosol or gas?

HDs that do not require any further manipulation, other than counting or
repackaging of final dosage forms, may be prepared for dispensing without
any further requirements for containment unless required by the manufacturer
or if visual indicators of HD exposure hazards are present (e.g., HD dust or
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leakage). Consideration must be given to the aerolization of HDs in liquid
formulations.

54. If the HD is a liquid dosage form, may it be compounded in a positive
pressure non-HD cleanroom?

No, HD CSPs must be filtered in a BSC or CACI located in an ISO 7 room
with negative pressure of 0.01 to 0.03 inches of water and 30 ACPH.

55. Can an assessment of risk be performed on concentrated solutions of HDs
(i.e. hormone concentrates)?

No, concentrated solutions of HDs (i.e. hormone concentrates) is an HD API
that is further manipulated into a final dosage form and is subject to the
containment requirements in <800>, General Chapter <800> defines an API
as "any substance or mixture of substances intended to be used in the
compounding of a drug preparation, thereby becoming the active ingredient
in that preparation and furnishing pharmacological activity or other direct
effect in the diagnosis, cure, mitigation, treatment, or prevention of disease in
humans and animals or affecting the structure and function of the body."

56. What kind of materials may be used for the cabinets and counters in the
nonsterile compounding room?

The chapter states that cabinets in the nonsterile compounding area must be
smooth, impervious, free from cracks and crevices, and non-shedding but
does not limit or define the specific materials that may be used.

57. Do personnel of reproductive capability include both male and females?

Yes, the chapter applies to anyone capable of reproduction.

58. What PPE is required for receiving HDs?
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At least one pair of chemotherapy gloves tested to ASTM D6978 standard
must be worn when unpacking HDs (see section 10. Receiving). The entity’s
policies must address if any additional PPE is required. Table 5 of the 2016
NIOSH List of Antineoplastics and Other Hazardous Drugs in Healthcare
Settings provides additional recommendations for PPE and engineering
controls based the formulation of HD and the activity. The entity’s policy
should address situations where HDs are received in intact containers and
where HDs are received in containers that may be damaged.

59. Are suppliers required to ship HDs in impervious plastic?

No, the chapter recommends that suppliers ship HDs in impervious plastic to
segregate them from other drugs and allow for safety in the receiving and
internal transfer process.

60. Does the HD return waiting area have to be separate from the regular HD
storage area?

No, a separate area is not required. HDs waiting to be returned to the supplier
must be segregated in a designated negative pressure area. The regular HD
storage area may be designated for this purpose.

61. What container materials are considered impervious?

The type of impervious packaging will vary with the situation and type of
HD. Impervious packaging may be "soft" or "firm". HDs must be transported
in containers that minimize the risk of breakage or leakage.

62. What is the tiered approach for receiving HDs?

The tiers will be defined by the entity’s SOPs based on considerations such as
the facility design and types of HDs being handled.
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63. What must be on the label for HDs?

HDs identified by the entity as requiring special HD handling precautions
must be clearly labeled at all times during their transport. Labeling must be
compliant with the appropriate USP standards for compounding including
<795> and/or <797> and in accordance with applicable federal, state, and
local regulations.

64. What kind of packaging containers can be used for packaging HDs?

The chapter states that packaging containers and materials must be selected to
maintain physical integrity, stability, and sterility (if needed) of the HDs
during transport. Packaging materials must protect the HD from damage,
leakage, contamination, and degradation, while protecting healthcare workers
who transport HDs. The entity must have written SOPs to describe
appropriate shipping containers and insulating materials, based on
information from product specifications, vendors, and mode of transport.
Other sources of information may include the chemical or formula and the
SDS. In addition, there are multiple chapters in the USP Compounding
Compendium that describes packaging.

65. Can HDs be transported in pneumatic tubes, robots, or patient carts?

Each facility must conduct an assessment of risk and develop SOPs
accordingly. HDs must be transported in containers that minimize the risk of
breakage or leakage. Pneumatic tubes must not be used to transport any liquid
HDs or any antineoplastic HDs because of the potential for breakage and
contamination.

66. Are personnel involved in waste removal and cleaning required to don
PPE?

Yes, personnel must wear appropriate PPE based on their assigned tasks.
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67. What if the employee wants to keep their medical records private from
the employer?

Medical surveillance is recommended but not required by the chapter. The
entity may choose to use a contracted employee health service to perform the
medical surveillance while protecting the confidentiality of the employees'
personal medical information.

68. What "health variables" should be followed over time for individual
workers?

The chapter recommends an initial baseline assessment (pre-placement) of a
worker's health status, medical history, and collection of data elements
including a medical (including reproductive) history and work history to
assess exposure to HDs, physical examination, and laboratory testing.
Methods used to assess exposure history include a review of:

« Records of HDs handled, with quantities and dosage forms

» [Estimated number of HDs handled per week

« Estimates of hours spent handling HDs per week and/or per month

« Performance of a physical assessment and laboratory studies linked to target
organs of commonly used HDs such as a baseline complete blood count.

69. In a medical surveillance program, how does an employer obtain data
from the unexposed workers for comparison to the exposed workers?

The chapter recommends an initial baseline assessment (pre-placement) of a
worker's health status, medical history, and collection of data elements
including a medical (including reproductive) history and work history to
assess exposure to HDs, physical examination, and laboratory testing.
Methods used to assess exposure history include a review of:
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Records of HDs handled, with quantities and dosage forms

Estimated number of HDs handled per week

Estimates of hours spent handling HDs per week and/or per month
Performance of a physical assessment and laboratory studies linked to target
organs of commonly used HDs such as a baseline complete blood count.
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