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1.0 Introduction

f&gfr
The purpose of this technical report is to outline methods and approaches for control and evaluation of
aseptic processing operations for drug products/medicinal products which use all or partially manual
procedures. The goal of aseptic processing is to prevent the contamination of sterile materials during their
processing. The goal of evaluating any aseptic process is to demonstrate that aseptic processing can be
achieved and maintained successfully under the specified operational configuration, activities, and
conditions. These goals are the same for manual or automated aseptic operations, and for small-scale or
large-scale operations.
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Manual aseptic processing (MAP) operations differ from automated operations in several ways. These
differences pose unique operational and evaluation challenges not generally encountered with automated
operations. These challenges must be considered thoroughly when designing the evaluation procedure or
protocol for the MAP operation. MAP involves a human operator performing, at a minimum, the container
and/or closure movements. Some semi-automated equipment may be used, but the process is not fully
automated. For this reason MAP relies heavily on individual operators basic understanding of
microbiology proficiency where personnel must be individually qualified.
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The greatest source of microbial contamination during MAP is generally recognized to be the operational
personnel and their activities. Aseptic processes that rely on manual operations are inherently subject to
performance or procedural drift over time. Furthermore, reproducible human performance cannot be
assumed, especially where there are significant time gaps between aseptic processing events. The
likelihood of human performance deviations or failures is linked to:
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® Complex aseptic processing tasks
To i L 2R AR

® The continuous span of time during which an operator carries out repetitive aseptic activities
HAE N S PAT 35 T T R A P 4R I (1]

® The expected rate of activity
EplapES

® Change in personnel

NG A



This technical report has value for hospital and formulation pharmacies where manual aseptic processing
may occur. The guidance provided in this report may be applicable to various operations, including:
vaccine preparation, cell culture, gene therapy, IND/IMP manufacturing, clinical and commercial
manufacturing, and pharmacy formulation and dispensing. When manual aseptic processing of sterile
dosage forms is required, special consideration must be given to sterility and verification of processing
accuracy, as the administration of these products into the vascular and nervous system of human subjects
poses the greatest risk of harm. As applicable, the 2004 FDA guidance on aseptic processing, EU
GMP-Annex 1, Ph Eur 5.1.1, and USP Chapters <797> and <823> provide procedures and the
requirements for (1-5):
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® Training of personnel involved in sterile preparation processes
W R T AR RN BB

® Environmental controland monitoring requirements
AR ) P A

® Specifications for sterile and non-sterile ingredients and components
Tow AR TC b R AR AR AR v

® Release criteria for sterility and pyrogen testing
0 AR AL X A AT A v

Compliance with these requirements is paramount to ensure the safety of human recipient.

FEEIXBEER E B T ORBE I 25 NI 24

Some of these processes require aseptic steps subsequent to sterilization but prior to filling, such as volume
or pH adjustments, which present their own contamination risks.
— e T BRI K 5 AT HEAT O A, Bl & pH W%, b1 51 N B S TG GRS .

This report is not intended to address the brief, relatively infrequent, human interventions into an otherwise
automated filling process. Examples include reach-ins to remove a toppled vial from the filling line or to
obtain a container for a fill-weight check, aseptic connections made during set-up, corrective activities
during line stoppages, and so on. Operator activities and interventions of this nature should be integrated
into the aseptic process simulation (APS) of the respective automated processes and they will not be
addressed further in this report (6).
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The guidance provided in this report builds upon, and is intended to supplement, published guidance which
is generally more focused on automated large-scale operations. The list of references at the end of this



report includes sources upon which this report is based.
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In conclusion, for adequate evaluation of the manual aseptic process it is important that human factors,
such as those described above, are fully accounted for in both the design of an MAP and also in the design
of the APS program. The sections that follow include points to consider in that evaluation.
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2.0 Glossary of Terms

B ARE

Aerobic Microorganism: A microorganism that utilizes oxygen as the final electron acceptor during
metabolism; a microorganism that will grow primarily in the presence of oxygen. For the purpose of this
report, this definition encompasses facultative anaerobes (6).
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Anaerobic Microorganism: A microorganism that does not utilize oxygen as the final electron acceptor
during metabolism; microorganism that will grow only in the absence of oxygen (6).
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Aseptic Filling: The part of aseptic processing where a pre- sterilized product is filled and/or packaged
into sterile containers and closed (6).

TEER: LW LZH o, SEa1KHE K25 B e B o 1 A 48 JF % 6

Aseptic Processing: Handling sterile materials in a controlled environment, in which the air supply, facility,
materials, equipment and personnel are regulated to control microbial and particulate contamination to
acceptable levels (6).

AW LE: GRS PSR, ERXAMET, S0 ) . WL "M R ZE Y
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Aseptic Processing Area (APA): Controlled environment, consisting of several zones, in which the air
supply, facility, materials, equipment and personnel are regulated to control microbial and particulate
contamination to acceptable levels (6).
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Aseptic Processing Simulation (APS): A means for establishing the capability of an aseptic process as
performed using a growth medium. Note: Aseptic processing simulations are understood to be
synonymous with media fills, simulated product fills, broth trials, broth fills, etc (6).

T LEE: AR R W L2MA R, & LW L2 DUy SR 7L,
WS, WAL, WinRERE.

Barrier System: A system of physical partitions that affords 1SO 5 protection by partially separating its
interior from the surrounding environment utilizing airflow (6).

BEARG: MEREARG, W R A BRSNS TR EEE 1505 HIfRY.

Bioburden: Total number of viable microorganisms on or in a health care product prior to sterilization (6).

AW TR AR T AR R A AR T B B B AR R S R

Biological Safety Cabinet (BSC): An enclosed, ventilated workspace with engineering controls designed
to remove or minimize exposure to hazardous biological materials. A BSC is a principle device to provide



containment of infectious splashes or aerosols generated by many microbiological procedures. BSCs are
designed to provide personnel, environmental and product protection when appropriate practices and
procedures are followed. A cabinet that is designed to protect the operator and the environment from the
hazards of handling infected material and other dangerous biological (7).

YA —FE AN, R TAEX, el sl R B G E A R R .
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Campaign: A series of consecutive production batches manufactured without intervening cleaning and
sterilization (6).

BB AE R — RAESE A P A b TS P A8 s A KT

Colony Forming Unit (CFU): One or more microorganisms that produce a visible, discrete growth entity
on a semi-solid, agar-based microbiological medium (6).

CFU: fEF [ 44 B8 T ARG IR 2 L) — A B MR B T W SRR AR KR

Compounding: A process wherein bulk drug substance is comcombined with one or more excipients
and/or another bulk drug substance to produce a drug product (6).

BCl . JEORLS —FhEl 2 Rkl SR LB R G SR A T — T

Critical Area: An area designed to maintain sterility of sterile materials. Sterilized product, containers,
closures, and equipment may be exposed in critical areas (6).

REBXH: H TR LEEI TR X KBS0, A, 5 TR N 1% 5 i 7E G H
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Environmental Monitoring Program: Defined documented program that describes the routine particulate

and microbiological monitoring of processing and manufacturing areas. Note: The program should
reference a corrective action plan in cases where action levels are exceeded (6).

HEWEWME : BT, el 7R ZA 7 K AR AR . &
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First Air (First Work Location): The work location first in the path of HEPA filtered air (S).
BB FEL = RO SRS B AR T R T IR I AR &

HEPA filter: High efficiency particulate air filter with minimum 0.3 j.im particle retaining efficiency of
99.97 percent (%).
R HERR: A A IR AR 0.3um KL T R/ RE 2 99.97%

Human Factors: Ascience discipline that examines human psychological, social, physical, and bioclogical
characteristics to evaluate the design, operation, or use of products or systems for optimizing human
performance, health, safety, and/or habitability (9). [Synonym: Ergonomics]
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Intervention: An aseptic manipulation or activity that occurs within the critical area. This technical report
regards interventions as either corrective or inherent (6).

T 0B DR A A TE R AT BAT Ty AR S 32 1 1 TP B B4 ek A A LA T3

Intervention, Corrective: An intervention that is performed to correct or adjust an aseptic process during
its execution. Examples include such activities as: clearing component misfeed, adjusting sensors, and
replacing equipment components (6).

AERTH: HTUOESARTLE T2ZHPATERBRA T B a4 BT R0, FHERk
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Intervention, Inherent: An intervention that is an integral part of the aseptic process and is required for
set-up or routine operation and/or monitoring, e.g., aseptic assembly, container replenishment,
environmental sampling, etc. Inherent interventions are required by batch record, procedure, or work
instruction for the proper conduct of the aseptic process (6).

ERTI: (AT TR0 B0, RN IR A BN, B o 223, a7,
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ISO 5: Environmental operating conditions defined in 1SO 14644-1, "Cleanrooms and associated
controlled environments.” Note: For total particulates, 1SO 5 approximates the Class 100 description from
the now obsolete U.S. Federal Standard 209, and is roughly comparable to Grade Aas defined in European
GMP Annex MManufacture of Sterile Medicinal Products” (6).

IS0 5: IS014644-1 g AP EHRAE LA, V@ EAAHCH) R, & VE: X TR BK T4, 1S05

SEUAE IR B 1 55 RS AR #E209 HRILE IO 1002284, 5 R UHGMP B ) — b 58 SUIIAZR K — #

ISO 7: Environmental operating conditions defined in ISO 14644-1, "Cleanrooms and associated
controlled environments.” Note: For total particulates, 1SO 7 approximates Class 10,000 from the now
obsolete Federal Standard 209.

ISO 7: 1S014644-1 HsE SCHIMERAE SR, W& SRS IS . &3 W T B iR 74,
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ISO 8: Environmental operating conditions defined in ISO 14644-1, "Cleanrooms and associated
controlled environments.” Note: For total particulates, 1SO 8 approximates Class 100,000 from the now
obsolete Federal Standard 209.

IS08: 7E 1S014644-1 R MASEERAE KA, S = AR . &7 T ARk, 150 4%
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Isolator, Closed: A decontaminated unit meeting ISO 5 conditions that provides uncompromised,
continuous, isolation of its interior from the surrounding environment. Any air exchange with the
surrounding environment takes place only through microbially retentive filters (6).

FEARARERS: —FRCTR R B L 1S05 1AM, BN ERREBE A SZRm ). LM, H54b
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Isolator, Open: A decontaminated unit meeting I1SO 5 conditions that provides uncompromised,



continuous isolation of its interior from the surrounding environment. It may transfer air directly to the
surrounding environment through openings (e.g., "mouseholes"”) that preclude the ingress of microbial
contamination (6).

FRAREEE AR — PHFRICIT Jem 3 B 2 1S05 24T, EMNHREAZ RN . ELLM). 54t
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Positive Unit: Unit filled in an aseptic processing simulation that exhibits detectable microbial growth
after incubation (6).

FHPER I TR L ZBMER N oo, B8/ Bla vl RmREME K.

Restricted Access Barrier System (RABS): RABS are aseptic processing systems (ISO 5) intended to
substantially reduce human borne contamination within the aseptic environment where sterile product,
containers, closures and equipment are exposed by the use of separative devices and defined mechanical
features and operating procedures (6).

RABS &%i: RABS LK LZRGM T REFICTEIAT T ARBTG5, @l ek
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Shift: Scheduled periods of work or production, usually less than 12 hours in length, staffed by alternating
groups of workers (6).

PER: CAEERAEMTERIE N, —fh T 12/, dlid N AR AL TAE N 5 .
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Sterile: Absence of life; usually refers to absence of viable microorganisms. Note: In practice, no such
absolute statement regarding the absence of microorganisms can be proven (see "Sterilization™) (6).

T Joddr: EEARTENMAEY .. & SGbr b, WA REBOIE I 48X B T AE YD o

Sterility Test: Test performed to determine if viable microorganisms are present (6).

TR AR E 2 A WS A I

Sterilization: \alidated process used to render a product free of viable microorganisms.

Note: In a sterilization process, the nature of microbiological death or reduction is described by an
exponential function. Therefore, the number of microorganisms which survive a sterilization process can
be expressed in terms of probability. While the probability may be reduced to a very low number, it can
never be reduced to zero (6).

R = Wi ) 20 F R AARIE ™ ity TG 18 o
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Validation: Establishing documented evidence that provides a high degree of assurance that a specific
process will consistendy produce a product meeting its predetermined specifications and quality attributes.
Note: There has been wide-spread evolution in the concept and definition of validation in recentyears.
Readers should refer to definitions established recently by the U.S. FDA, European regulators and other
bodies in guidances and regualtions (6).
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Unidirectional Air Flow Hood (UAFH): A cabinet designed to protect materials from operator and
environmental contamination. Also referred to as laminar air flow hood.

B ERE: DT EWR T N ARG R .

Worst Case: A set of conditions encompassing upper and lower processing limits and circumstances,
including those within standard operating procedures, that pose the greatest chance of process or product
failure (when compared to ideal conditions). Such conditions do not necessarily induce product or process
failure (6).

BREFM: O T ZRMERN RN —— RIFMF, QHEM/E bR P ZORIEE A, fels
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3.0 Buildings And Facilities
I 55 Bk

The selection of an appropriate clean environment in which to perform the required manufacturing
activities is critical to MAP operations. In general, the minimum requirement is an 1SO 5 environment in
which unidirectional air flow protection is provided to critical materials during the manufacturing
procedures. A listing of selected air quality classification standards is shown in Table 3.0-1. In practice
many different locations and equipment for MAP operations are possible, including:

PG IE P A B R PAT BRI AR = B EXT MAP SRR B 2. —fokil, HIKZERZ 1S05, 1E
Az RE XA IR RENS X B RHR L R RS . R 3.0-1 REFEM A TR 7 bR e H .

SERR b, ATREAE VR 2 AN [E] AL BT B R SEE MAP, B

® A portion of a larger environment of the same class
[ — 2 H R B o () — 8 7

® A localized unidirectional air flow hood (also known as a laminar flow hood or I,AFH) protecting a
specific portion/area within a lower classified environment

Jr S B [ i R R R R B LARHD FE BRG] A B v R AR 47— X3k
® A table mounted unidirectional air flow hood (with either horizontal or vertical air flow)
FEHRRMWIMES OKPFEEEERD
® An isolator (open or closed)
W s e T D
Table 3.0-1 Cleanroom Standards Airborne Particulate Limits (particles/m®) (10)

US FDA(Aseptic

Japan(Aseptic

EU Annex 1
ISO 14644 ‘ Processing USP <1116> Processing
and WHO
Guidance) Guidance)
Grade A Grade A Grade A
ISO5 ISO 5/Class 100* ISO 5/Class 100*
, 5 Grade B (at rest) Grade B (at rest) Grade B (at rest)
=0.5 1 m 3520 3520 3520
- N 3520 3520 3520
=5um29 Not specified Not specified .
20° 20° Not specified
Grade B (operation) | Grade B (operation) | Grade B (operation)
ISO 7 ISO 7/Class 10,000 Class 10,000
Grade C (at rest) Grade C (at rest) Grade C (at rest)
=0.5 1 m 352,000 352,000 352,000
. . 352,000 352,000 352,000
=5um 2,900 Not specified Not specified .
2,900 2,900 Not specified
Grade C (operation) | Grade C (operation) | Grade C (operation)
1SO 8 Class 100,000 Class 100,000
Grade D (atrest) * | Grade D (atrest) * | Grade D (at rest) *
=0.51m 3,520,000 3,520,000 3,520,000
B . 3,520,000 3,520,000 3,520,000
=5u1m 29,000 Not specified Not specified .
29,000 29,000 Not specified

1. Class 100 and Grade A are defined as requiring unidirectional flow by all applicable guidelines
HRIETE 100 ZAT A SBR[ A
2. Class titles for US FDA and USP indicate equivalent particle counts per ft*

US FDA Fl1 USP 432k ok 1 iH B AL N B m?

3. 1S0 4.8 based upon reduced limit for particles =5um
1SO 4.8 FrifE3E T =5 nwm [k 7BR E PR




4. Grade D operational particulate counts are dependent upon the operation and are not defined by any
guideline
D AR R T A0, 5 A E o

Each of the above is in current use in the industry for the conduct of MAP operations. In general, aa MAP
operations become more complex, a more sophisticated and complex operating environment will be
required. The manual processes considered in this report are commonly carried out in either a
unidirectional air flow hood or an isolator. Aunidirectional air flow hood (UAFH) is a cabinet designed to
protect materials from operator and environmental contamination. All air supplied to the UAFH is High
Efficiency Particulate Air (HEPA) filtered. In operation, all air flows from the UAFH, through the critical
manufacturing areas, and exits to the surrounding environment.

s RIS MAP BRI IEAEAE A SR b, H1 T MAP BSRGBRZ 2%, IR A R E 5 A%
HIIREE . AR 25 8 A0 N LRI B R R B ) R R el FH BR s h . B B 2 (UAFH) 2 —
T TR R T N MRS G HIAE 7. 4 UARFH B & mAud JEd: (HEPA) i
JERT . BIAERIERS, M UARH HSRIRR, Gl S8 A X, 1 0] 32 & 85

An isolator is a decontaminated system, meeting 1SO 5 conditions, which provides uncompromised and
continuous isolation of its interior from the surrounding environment. A closed isolator only allows air
exchanges with the surrounding environment through microbially retentive filters. An open isolator may
transfer air directly to the surrounding environment through openings (commonly called "mouse holes")
that preclude the ingress of microbial contamination. All these environments provide appropriate
conditions for the execution of MAP operations which are considered critical zones.

R B 4 — A PRI YL R G, T2 1SO5, BEfEHE N IR -5 A I PS5 AT R RREE I RE 25 . ) PIRR 15 4%
S I A A B RO S ] PR B AT A as e . JTTBGARR B AR AT R T 1 (AR BRI B
SEEHREE B, DT IERCEYIR IR . X BRI T HET MAP R AR S I AT
FBE X I

Biological Safety Cabinets (BSC) are designed to protect operators and the external environment from
infected or dangerous materials inside the cabinet. All air to and from the BSC is HEPA filtered before
entering the cabinet or exhausting to the external environment. Some BSC designs provide some measure
of protection to the materials being handled. Since air flows into the BSC from the surrounding
environment, biosafety cabinets should be used only when worker safety from the material being handled
is a meaningful concern. Worker safety must also be considered if the toxicity of the compound has not yet
been determined.

AWz atE (BSC) HISRORA #RAF F A SN IS o TAE rh AR Qe B fE R ot . 1t BSC i 2 ke 4
RO uERR . —28 BSC Witk TR EYIRL . T AR W E B E BSC, JiTEA
A BRI PREZ I TAE N 22 N A ROZAE A 22 et . 24 S WRe v i R e I B 285 18
BER(INE

The supporting clean environment outside the critical zone is typically 1ISO 7 when a UAFH or BSC is
utilized for the manual process. The use of an isolator under appropriate risk-management procedures may
relax the requirements for the surrounding area; most new manufacturing installations employ an I1SO 8

background environment in accordance with the 2004 FDA aseptic processing guidance (1) or European
GMP Annex 1 (2).



MF ] UAFH 8- BSC I, S8 X4 1 8 BBl v 1 A 55— 2 1SO7. 75 & 3& i RS & B a1 B
43 0] DA B BB R e b s 1R 22 3 B 28 F= Wit {8 F 1508 1E i SRR 2004FDA o L2 %8
R GMP Fffs 1 (2).

Open isolators are typically installed in 1SO 8 (Table 3.0-1) environments in order to maintain 1SO 5
conditions for material transfers and operations. The surrounding clean area is where the personnel
performing the manual processes are located. Appropriate gowning facilities are required which are
consistent with the background environment requirements. The execution of the MAP is ordinarily
supported by various sterilization processes for the materials and equipment required, and these
sterilization processes may also be located in the support areas.

THIBCGRR B 2% — 22 AE 1SO8 I LIC k% i MR AR St 1SO5 P15, N A HEAT N TARAE A3
T4 DX A7 B [ o 5 ) SE AR B 75 2 5 1 AR R — 5. MAP I PR AT 38 3t 20 i 0 75
LERPPRLRI B 1 % Rl oK B L 2ok S HF, I HIK 6 T 20 3 i B AE S X3

The overall flow of the MAP facility, personnel and equipment is consistent with large-scale environments
utilized for equipment-based aseptic filling, whether in a cleanroom or an isolator, but on a much smaller
scale.

MAP it N 53 FI B AL 1) 2 5 31170 B E 2 A5 FH B8 DR ] A — B, iR e Vi v 2 e P 1 =2
I BN X3



4.0 Operational Personnel Training and Qualification

BE A REIAMBIA

People are the most critical operational variable and represent the highest source of contamination in
manual aseptic processing. Operational personnel must be highly proficient at their assigned tasks.
Therefore, personnel training and qualification become critical to success

N GOt BB R AR R, MR R R M B RIS Gl 180E N S Z R H CHIHRAE
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4.1 Personnel Training and Qualification

N GBI

The training requirements for operational personnel typically include the usual elements of cGMP:
BB BB U R AFE CGMP I 2L W ER

» Microbiological principles f3E 4 J& N ;

» Sterility assurance JG B &1 ;

» Gowning practices S XA

« Good aseptic practices R UfHITCH AT NHLIE

Ko

Theoretical knowledge of these disciplines alone is insufficient. Operators must be able to adapt the
classroom learning to the real world manufacturing environment. Operators must excel in the execution of
those tasks that directly impact sterility assurance: aseptic gowning, aseptic assembly and aseptic
technique. They must be able to consistently perform precision tasks without introducing contamination to
the materials with which they are working.
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4.2 Gowning Qualification
AN

Assessment of the operators' proficiency in their assigned tasks can be established through practical
exercises in which their skills are challenged and evaluated. The most basic of these tasks, and one of the
first at which the operator must succeed, is aseptic gowning. This involves repetitive gowning in full
aseptic garb under the observation of a fully qualified individual followed by monitoring of gown surfaces.
The number of monitored gown surfaces varies with the company, but typically includes: gloves, forearms,
and chest area, i.e., the body locations closest to any manual aseptic manipulations the operator must
perform (6). The operator must successfully demonstrate his/her ability to meet the defined monitoring
levels after each gowning exercise. Gowning certifications should be conducted on a periodic basis to
confirm that the operators maintain consistent gowning practices. Once the operators have passed initial
gowning certification he/she is granted access to the aseptic core for the continued instruction in aseptic
processing.
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Note: The need for operator gowning qualification is based on the nature of the isolator process and should
be evaluated by a risk assessment.
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Following a long term absence, adverse trend or out of limits in gowning results (and based on
investigation) operators should be requalified for gowning.

KIS RIAERAL A REHEE ARG R AR OFEREREAR B BB SN E AT AN

4.3 Risk Management

AR
The approach of Quality Risk Management (see also PDA Technical Report No. 54 (11) and its annex
documents with case studies) is highly recommended for manual aseptic processes. As stated in PDA
Technical Report No. 44:
R B ) VAR ZUHERE R 5 N TR #RAE (18] TR54 (11D Fs 401 4 Bt fn TR44 fir
sz:

Process failures that can result in elevated endotoxin levels and lack of sterility assurance pose a
significant risk to patient safety. The ability to detect a process failure is low given the current methods
for sterility testing The probability of a process failure that could adversely affect the sterility of the
product in aseptic processing is higher and less predictable than in terminal sterilization, given the
inherent exposure to environmental contaminants. Quality risk management can be an effective method
of identifying and reducing aseptic processing risk, thus improving the assurance of sterility, endotoxin
control, and subsequent patient safety (12).

LEZ R FTGE-FEN BEZ T Er, DT IR E FTEZ N TR IR AR o« 2B HITE B i 77 7%
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Manual aseptic processing involves greater risks than automated aseptic processes. A risk-based quality
management approach can be very helpful. It is therefore essential that there is a thorough and complete
understanding of the process, including critical steps and risks, so that any risk assessment is appropriately
informed.
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4.4 Aseptic Handling Challenges ¢ B4 /E % 1

The conventional means for establishing personnel proficiency in aseptic processing is through
participation in an APS, (also known as a media fill) (1, 6). The APS requires the operators to perform
aseptic interventions during the normal course of the simulation that are typically conducted during



manufacturing. Those charged with aseptic assembly will assemble the sterilized equipment prior to the
media fill. These activities are important for several reasons:

e N UG L2 ERe IE T iEREE 25 APS (BN TR B ESRS ) . APS R
N GAEIE AR 5 rhgh A7 — 2o A i B @ B 1 T W AT e JIREE 47 57 TE T 2 28 AR AE 85 97
R BIEAT QR A L A 2E . RO R 5 R 4T 1R B 2

® MAP is more susceptible to human contamination than automated aseptic processing
MAP Lt BN T 2845 5 51N 5 4

@ Interventions on manual aseptic systems are frequent and may be complicated by suboptimal equipment
design

NLEWRGE TR PEER, IFH i TR &S AMERT e E R k.

Thus, an individual who has demonstrated proficiency at large-scale industrial aseptic processing must still
demonstrate his/her proficiency in the more rigorous requirements of MAP. This is often accomplished by
various challenge tests in which the operator must directly handle sterile equipment and materials (usually
with media) to demonstrate his/her aseptic technique. These tasks should be representative of the actual
process steps. The operators are required to demonstrate aseptic practice proficiency in these evaluations
regardless of the technology utilized.
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5.0 Equipment Components and Container/Closure

Bk, B RIS S5 A

The equipment, raw material components, containers, closures and other items required for MAP vary with
the requirements of the process. These items are typically reduced in size or quantity, which allows so they
can be supplied to the processing environment in a sealed package after depyrogenation/sterilization. The
preparation methods for such sealed packages prior to depyrogenation/sterilization are similar to those
associated with automated aseptic processing though on a smaller scale of operation. The
depyrogenation/sterilization methods for all of these items are required to be validated. When sterile
containers/closures are purchased from a commercial source, procedures should be in place and
implemented to ensure the sterility of these items are maintained when introduced into an aseptic
environment and used in production. Where sterilization or depyrogenation of processes for non-product
contact surfaces cannot be utilized, a validated sanitization process is required to be performed.
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6.0 Process Time Limitations

L2 1) PR A
Personnel time limitations with MAP are usually more important than with automated aseptic processes. In
very short or nonrepetitive processes, such as an aseptic connection, time may be of little relevance (except
as it may relate to material stability) and its impact lessened. Where operators must perform repetitive
tasks such as container filling/stoppering, egg harvesting (as in vaccine manufacturing) or similar tasks, the
effect of fatigue must be considered in both routine operation and process simulation. The operator's
aseptic technique may deteriorate with the passage of time. A "worstcase" evaluation of fatigue would
include a process simulation equal or greater in time duration to the longest period an operator might
perform the task without interruption. Similarly, a process simulation conducted at the end of a normal
day's production can evaluate the effect of fatigue on the operator's aseptic technique (1,5,6,13).
MAP 2RI N T3 5 I BRIEH L B sh ol L2 A 5 B 2 . (EAR A A B AN T B B AR b, 1%
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Time limits for holding dirty/clean/sterile equipment and sterile/depyrogenated components shall also be
validated. It is also necessary to validate the maximum time allowed between formulation (addition of the
first ingredient, which includes water) to the point of sterilization (filtration considering filter
grow-through) and the validation of holding sterile bulk through usage. These topics are discussed in PDA
Technical Report No. 22 (6).

ATV 4 B0 7 14 0170 AT PRV 958 R G T 40/ 25 BT R o B IS RS T2 A0 0 E ot 5 B0 IR 245V 31 K
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Note: As part of the process risk assessment, personnel fatigue factors need to be considered, and where
possible minimized/eliminated through improvement in ergonomics, an understanding of human factors,
etc.
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7.0 Design of Manual Aseptic Processes

F 3 T EHBIER B

Sterility assurance requires a holistic approach to the entire manufacturing process, and encompasses
appropriate facility/equipment/process design, aseptic practice/validation and a well thought out risk
assessment to mitigate contamination. Considering the importance of personnel practices in MAP, the
process should be designed to minimize the impact of personnel. General process design principles that
will reduce the risk of contamination are outlined below.

T RIEZE SRS AN 2 T 2H — BRI, HFamEan) B &M I Z Wi, LEiTil
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7.1 Manual Aseptic Process Design Principles in Unidirectional Air Flow Hoods

LT RN ERE T RFSILERERT

The list below elaborates on design principles for manual aseptic processing.

PURFEAA S 1 20 T T8 Jo 4 R et Js )

® Adequate space to perform the work.
58 LA /2% 17 7]

® All exposed product and product-contacting components should continuously remain in First Air, i.e.,
the work location first in the path of HEPA-filtered air.
JIT A 3 5 0 it R 5 77 ol B B A R A B AR 2 TR o e AR I =R R 0 A mONAZAE
281 RO IR B R B AR TR AL

® Aseptic manipulations should be made in First Air, not having passed over any other components or
blocked by the operator's hands.
ToHRRAE NMTEYIIR SR T ER, AN REZ I I & i A sl Bl 3 1) 3B BEL RS

® The operators should decontaminate or change their gloves on a frequent basis.
BAEEHL — B RIEN FERKRHEE EHRTE,

® The operators should work as a team. The primary operator(s) should perform all tasks inside the 1SO 5
environment. The secondary operator(s) assists in the introduction/removal of items from the 1SO 5
environment, and may assist the primary operator(s) with less critical tasks inside that environment.
Additional support operator(s) may be necessary to support activities exclusively in the surrounding
environment.

AR N TAE . 2R AR NAE 1SO5 MBS R S8 UIT A TAE . U AR N W A N BA% H
ISO5 45~ HIPkL, JFHEE) 1SO5 PR rb (1 578 B XU  TAF o LB SR B R AE ] B PR B $R 3t
SRR B o

® The primary operator should wear sterile gloves and sleeves and never contact a non-sanitized or
non-sterilized item.
FEBAEE MR T H LW T EMERIE AR REA AR S E Yk

® The primary operator(s) performs the critical aseptic manipulations within the 1SO 5 environment. The
secondary operator(s) acts as a support person to minimize the potential of the primary operator
touching non-sterile or non-disinfected surfaces. The hands of the primary operator should remain in
the 1SO 5 environment at all times. (There may be exceptions to this related to positron emission
tomography products or radioactive products.) The secondary operator(s) should put on sterile



gloves/sleeves prior to any activity inside the ISO 5 environment, or in transfers of items t o / from the
primary operator. Anytime the primary operator is required to leave the ISO 5 environment, gloves and
sleeves (if appropriate) should either be changed or gloves should be re-sanitized prior to reentry to
I1SO5.
FEHAEFTE 1S05 H8i b N H B C B A . IRESRAEFME NI A 51 H k> 32 B AE
P AR T BOR K B R I AT REME . 4538 IO T2 — EJRAE 1SO5 Mt e O I HE - AR B
BIOREZ i AT BE A 1AL ) IRERAEH NAZAEREAT 1SO5 M N ERAE A % M &
B, B E A IR B . AEARATI R, R AT 1S05 MR, FRKHEA
I 2 T E B EHTH R
Sterilized items should be introduced to the ISO 5 area by aseptic removal of the final wrap around the
item as it is being introduced.
KPR TC A X ZE o w25 B Rk h E e
Extra subassemblies and utensils should be sterilized and available for immediate use in the event a
replacement is needed.
WEMO AT BT R NAZCK B, I AR 75 28 A Il i mT A
Sterile tools and utensils should be employed wherever possible to handle sterile materials during their
processing, rather than the direct contact with the operator gloves. There should be sterile supports or
hangers for tools inside the 1SO 5 environment in order to minimize contact between the tool and
surfaces of the workspace.
T2 R A% 336 JE T RIS, NOZ AT JC B T As B, AN B T ER A NAZE LW X 5 E T
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The process should be designed so that samples can be taken with minimal risk of contamination.
When withdrawing samples f r om a sterile container, it is preferable to take all desired samples from a
container in a single step, and then subdivide that sample as required. Alternatively the residual left in
the original container post-production can be used as the test sample. The use of technologies such as
sterile septum or connectors should be considered to minimize the risk during sampling.
TZBEUE M YD BURE SN XU, o 2445 i AT B 2 s HH B IS S i — KU P A R RO it
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Wherever possible materials being introduced into the process should be pre-measured into a tightly
sealed container prior to sterilization and addition.
B LA BERE T A XA VDRE R I 2 AE 58 4 85 B 0 as Hh 3k A7 K 1 .
Electrical equipment and controls pose a contamination risk and should be located outside the
processing environment, if possible. If that is not possible a second operator (not the primary operator)
should adjust equipment settings as necessary. Pay special attention to equipment which exhausts air
(e.g., mixers, blenders, etc.) that could contaminate the environment.
FL AR AR B T BE SNV G UL, el RE, BCSTECE TR AR IR Ah e IANETAT, A
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Liquid transfers should be made using peristaltic pumps located outside the aseptic environment, rather
than through the use of automatic pipettes, due to concerns regarding exhausted air. In order to
minimize equipment movement and the risk of contamination, containers can be premarked to indicate
the amount of material to transfer.

WARFE R DA B TR W X AMOIRBIZE, AR B Zh a2 RN E .
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Perform as much of the process inside the 1SO 5 environment as possible in order to minimize the
removal and reentry of in-process materials in suitable containers. This may require the placement of
small equipment within the environment.

B KBREEFT & 1S05 FAEE K (0 #RAE LAAL b (A Rl R RHE & 18 R 25 45 o A% HY AR NP 22 B 1K
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When containers of in-process materials must be removed from, and later returned to, the ISO 5
environment the containers should be aseptically wrapped in a pre-sterilized covering which should be
properly removed and discarded prior to reentry. Alternatively, the exterior of the container(s) can be
re-sanitized prior to reentry.

TRCE AR A4 7 ZEN 1SO5 MR L, JIF HLR A e N, 128 & /5 H F KOs JF BLAE
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Sanitize the operating environment when it is empty, and sanitize each nonsterilizable item/equipment
as it is first introduced and transferred into the next cleaner level of the aseptic processing environments.
Do not introduce a large item into the environment in mid-process. Note: If sanitization of the operating
environment/ equipment is performed by the primary operator, sterile gloves/sleeves should be changed
before aseptic manipulation of product is performed.

FEA IR B E PR AT T B, R AR NBIT TC B B B i AR KR 2 B A Es, B %
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Product contact surfaces shall be sterilized. Sterility should be maintained with protective layers which
can be removed as materials are transitioned to cleaner environments.
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Significant aseptic assembly in the processing environment should be avoided through the use of
sterilized pre-assembled items. This will reduce the extent of manual assembly required.

i EOK P AT BEAT THAL S, 8 GeAE 1ISO 5 MBI EZ Ao 43 . b F TR E.
Process steps not required to be aseptic should be performed outside the 1ISO 5 environment by other
operator(s).
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Once the process design has been established, it should be rehearsed several times and documented in
air flow studies using all of the required items and placebo materials to refine the steps, location of
items, etc. This ensures the process design is practical and reduces risk of contamination to a minimum.
The use of engineering runs to develop the process is strongly encouraged.
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The manufacturing process should be documented in sufficient detail to allow operators to understand
and conform to the desired practices. The secondary or support operator(s) should complete the batch
record.

A R R R SN TE R W VR AR VRN B2 RE NS BR AR T AT A TUTHERAE . DR Rt 5 — 2 R AE
BN 5E o

Environmental monitoring practices should be non-intrusive in order to avoid potential for



contamination in the ISO 5 environment. Air sampling during processing may be performed with
specially designed equipment that does not compromise the environment and may include settling
plates. Surface monitoring should be performed using contact plates or swabs after processing has been
completed.
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7.2 Manual Aseptic Process Design Principles in Isolators and RABS

FHEE L ZH MRS RABS KIBtiH RN

The use of an isolator for manual aseptic processing requires some adaptation to the methods described
above. Isolator characteristics include the following:
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An isolator is scaled or is supplied with air through a microbially retentive filtration system (HEPA
minimum) and may he reproducihly decontaminated. When closed it uses only decontaminated (where
necessary) interfaces or Rapid Transfer Ports (RTFs) for materials transfer. When open it allows for the
ingress and/or egress of materials through defined openings ("mouse holes") that have been designed
and validated to preclude the transfer of contamination. Isolators can be used for aseptic processing
activities, containment of potent compounds, or simultaneously for both asepsis and containment (14).
18 B AR 1 — TN T R 2 AL L Dy (B m AL IE ) I T IR, BE
LASET 7 2GTH 7 o 2515 B ar KT KT 7R (7% 11 2525 (RE F F 1 L1 (RPTS) 17 FHEE o
g A AT IR, A L 29I CBUD EA BRI FEL,  ZTF 1T 81T 5 2T R #]
1L TERATI TR g2 T LU T B L2477 KR G eIt &), 22 17T TP 2

Restricted access barrier systems (RABS) vary with respect to their design. Where items are introduced
using a rapid transfer port (RTP) their use resembles that of isolators described below. RABS lacking these
features may have greater resemblance to manned clean rooms and their design and operation is more like
that described above for Unidirectional Air Flow Hoods.
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Regardless of the type of isolator or RABS system employed, it should be recognized that these are aseptic,
not sterile, process enclosures. Therefore good aseptic technique must be used at all aseptic steps of the
process. First air principles should be adhered to where unidirectional flow is provided. In the absence of
unidirectional flow, aseptic technique must still be followed consistent with the design of the system
(enclosure).
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® The enclosure should be decontaminated according to a validated procedure.
FE AR RLZ A RIS I FE 7 T 28



The operators should wear fresh sterile gloves prior to entering the enclosure gloves.
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Sterile tools and utensils shall be employed rather than the direct contact with the enclosure gloves.
There should be sterile supports for tools and gloves inside the enclosure in order to minimize contact
between the tool and horizontal surfaces of the workspace.
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All items and equipment should be introduced into the enclosure using validated decontamination/
sterilization methods and/or RTPs.
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It is preferable to perform as much of the process as possible inside the enclosure to minimize the
removal and subsequent reentry of sterile items to the enclosure. This may require the placement of
small equipment within the enclosure. When containers of in-process materials must be removed from,
and later returned to the ISO 5 environment, the containers should be reintroduced using validated
decontamination/sterilization methods and/or RTPs. Alternatively the container can be aseptically
wrapped in a pre-sterilized covering (e.g., scalable containers or packages) which should be properly
removed and discarded prior to reentry.

B IFAERAR N 58 R 22 B0, DR OR PR FE IR0/ D 25 B B BR A PR CK AR N o 1K 7] BE 75 R /N Y
WA S BT IEFERG RN o TR AR 4%, T 2t i, B S )CE AL N 18O b Z ISR, 1%
B 1A% 18 T LT 30 UE 1 BT B K TV AR . BER A R R AR (Fldn.
AR ERR 0%, HXMEANTREREE.

All exposed product and product-contacting components should always remain in First Air (if present).
Aseptic manipulations should be made in First Air from the HEPA filters, not having passed over any
other components or blocked by the enclosure gloves. Good aseptic technique must still be adhered to
at all times.
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Significant aseptic assembly in the ISO 5 environment should be avoided through the use of sterilized
pre-assembled items. This will reduce the extent of manual assembly required.
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Extra subassemblies and utensils should be sterilized and available for immediate use in the event a
replacement is needed.
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Electrical equipment and controls pose a contamination risk and should be located outside the
processing enclosure if possible. If that is not possible a second operator (not the primary operator)
should adjust equipment settings as necessary. Pay special attention to equipment which exhausts air
(e.g., mixers, blenders, etc.) that could contaminate the environment.
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Utilize secondary and support operator(s) to supply/remove items toffrom the enclosed environment.
Wherever possible materials being introduced into the process should be pre-measured into a tightly
sealed container prior to sterilization and addition into the barrier.
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Liquid transfers should be made using peristaltic pumps outside the enclosure rather than through the
use of automatic pipettes (due to concerns regarding exhausted air).
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The process should be designed so that samples can be taken with minimal risk of contamination. When
withdrawing samples from a sterile container, it is preferable to take all samples from the container in a
single step, and then subdivide that sample as required in another appropriate location. Alternatively,
the residual left in the original container post-production can be used as the test sample.
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Once the process design has been established, it should be rehearsed several times using all of the
required items and placebo materials to refine the steps, location of items, etc. The use of engineering
runs to develop the process is strongly recommended.
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The manufacturing process should be documented in sufficient detail to allow the operators to
understand and conform to the desired practices.
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Environmental monitoring practices should be non-intrusive in order to avoid potential for
contamination in the enclosure. Air sampling during processing may be performed with specially
designed equipment that does not compromise the environment and may include settling plates. Surface
monitoring should be performed using contact plates or swabs after processing has been completed.
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8.0 Evaluation of Manual Aseptic Processing-Process Simulation
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The following are the elements of a MAP simulation that involve extensive participation of personnel in
the aseptic process. Details of study design provided in the APS reports on aseptic processing for either
filling or sterile bulk production should be consulted for those activities that are essentially unchanged
when manual procedures are employed (15).
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8.1 Simulation Design

BBt
The development of a supporting rationale for the design of the manual aseptic process simulation is
essential. The rationale must define the adaptations to the production process necessary for the execution
of the simulation. T h e smaller scale of the manual process lends itself to these adaptations and in many
instances only minimal changes to the process are required. In the event of a failure investigation,
maintaining the sequence in which samples were filled during the APS can be beneficial in determining at
what point contamination was introduced. Definition of these sample points should be included in the
rationale. The simulation rationale should be kept current with changes to process, products, components,
or equipment that could impact the acceptability of the process.
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Manual aseptic processing can encompass a variety of activities which can be divided into 4 major
categories. T h e evaluation of each category is addressed in a different manner.

NTERHEFEREFZESD, T AR SERATPAl LA R AT ik .

8.1.1 Compositing/Assembly Activities

B RIAEATH
Compositing/assembly activities involve repetitive actions in which sterile materials in smaller amounts
are pooled. Such practices are common in vaccine manufacturing in which the contents of incubated eggs
are composited early in the formulation process. Evaluation: For this category, adaptation of the validation
methods for sterile filling and bulk materials may be appropriate for the simulation rationale.
BB RAT N BTSN E T EA R E B AT . XA ORI AR R W PRl X
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8.1.2 Formulation/Compounding Activities

BC 5 (B #1478
Formulation /compounding activities in a manual setting might use different equipment than automated
processes due to the smaller scale of the operation. For example, laboratory glassware and utensils may be



used to produce a sterile bulk formulation. The smaller scale of the operation may also mandate alternative
transfer methods than those utilized in larger, automated operations. Evaluation: The methods utilized for
sterile bulk materials may be appropriate in these processes (1,4, 15).
TN RAE, N THEATECHI L B3 A v R BN e . boan,  FRAE —RhJo B IC 7 I
A REH] 2S00 S P A AN g8 H o ANEURBEAE P BRI, T RE RN [F] T KRR | S A 7 B e %
Jitk. VPG EEYEER AR JNE G G X R (1,4,15).

8.1.3 Filling/Subdivision Activities (Including Lyophilization if Needed)

ERSBATAH BREATOFE
Filling/subdivision activities involve repetitive actions in which sterile materials are transferred from a
bulk container into smaller containers, sealed and closed (or partially closed when lyophilization is
planned). This practice is common in early development and early clinical stage manufacturing of sterile
products, and in the manufacture of extremely small lot sizes. Evaluation: These activities may use
methods defined for automated filling (1,6).
RERE 7y AT N AR EE B ER R R RS ds 8 BBV RS . S, dins (B RIE T
I3 o o ) o X AT NAETCER P RO . FATR T IR R BUAE S L AR/ E AR PR R .
AL XIAT AT DL E 7558047 B shiEde (1, 6).

8.1.4 Manual Manipulation Steps Performed in Conjunction with Other Processes

ERETIFREGaNEEFIHRETA

Evaluation: Manual activities, such as sampling, aseptic connection, etc., are usually an integral part of
other aseptic processes. As such there is no need to address them independently in the rationale for the
study design.
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Additional details on process-specific evaluation methods are to be provided in conjunction with each of
the elements addressed within the overall process evaluation protocol/procedure.
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8.2 Media Sterilization
B E K

The preparation of media for use in a MAP simulation is normally managed with few problems. If the
media bulk container is small enough it can be sterilized in an autoclave prior to introduction into the
process. In other cases non-sterile bulk media may be filtered into the process in a manner similar to the d r
u g product. Where possible, sterilization methods, such as autoclaving or irradiating, should be combined
with filtration to remove mycoplasma contamination from media components (for a more detailed
discussion, see PDA Technical Report No. 22). For compositing/assembly processes, suitable sterile
materials to use in the process simulation may be unavailable. In such cases the choice may be to use the
production materials themselves suitably sterilized/adapted (if possible and necessary) in the simulation, if
they do not inhibit the growth of microorganisms. For the APS each of the liquid containers containing
sterile materials for the process should have their contents replaced with media.
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8.3 Frequency and Number of APS Runs

APS I H SR AR
The recommendation for frequency and number of simulation studies (runs) for manual processing is that
each operator (primary and secondary) should be qualified semi-annually (or in accordance with the
applicable regulatory requirements). Typically, three replicate APS studies are performed to initially
qualify an operator and process. The combined duration and size of the APS runs will support both
operator and process qualification.
HEFE APS B AP ANECR R MR N (BRI R BRI E 3 (B E R
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Note: Operator qualification is critical since the operators are the primary means of production. More
frequent studies may be required for infrequent manufacturing operations.
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8.3.1 Duration of Runs

A
Simulation studies should meet or exceed t h e expected maximum duration of a single working session by
a single operator.
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8.3.2 Size of Runs

Bt E
The size of the process simulation is largely dictated by the time period that a single operator would remain
performing the same activity. The actual numbers of units produced in that time period should meet or
exceed the production quantity that the operator(s) would normally handle in that time period. Ast h e
operator is an integral part of the process and a key variable in MAP, it may be that each operator will have
to perform the whole process simulation for t h e process to be considered valid especially where only
small numbers are filled.
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8.4 Observation of the Process Simulation
T2 R 1 W 52
Considerations for observation of MAP simulations are consistent with observations of automated

simulations, as described in PDA Technical Report No. 22 (6):
MAP il fE M 2 5 B AR P WS — 8, 0 TR22 ik



The process simulation should he observed to assure that all planned activities are properly executed
and represent an appropriate challenge to the process capability Observation may also be used to
augment aseptic conduct and technique training.

BT Z L FE LR U B 1 IR a5 i BT, HEH G kit 7 T Z . WE W
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Observation should commence upon the initiation of the process simulation, including equipment set-up,
and continue until the process simulation has completed. Observation of the simulation should be
performed by individuals having the knowledge and competency to assess if operators have used proper
aseptic conduct in their activities. These individuals should also b e able to assess that aseptic interventions
have been executed consistent with good practice so as to provide for realistic assessments of sterility
control.
MEFRENTZENESITaR, BIEwaAL, AT TR . BRI T 2 hA iR
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The process simulation observation should be documented and/or video recorded. The use of video
recording of the APS allows activities to be reviewed in detail to assist with training or failure investigation
(6).
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8.5 Media Fill Volume

B R RIS
In aseptic filling simulations the amount of media transferred during the simulation should be sufficient to
wet the product contact surfaces of the container and be sufficient to detect growth. In compositing
simulations, the amount of media transferred should be identical to that normally handled in production to
simulate the process duration more accurately. In manual manufacturing simulations, the volumes of media
and other fluids (which should all be replaced with media) should be identical to, or greater than that in the
process to be simulated. The goal is to assure that the sterile product components (e.g., containers, closures,
and media) are exposed for the maximum length seen during routine manufacturing, thus assuring the
simulation represents a comparable risk as routine processing.
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8.6 Anaerobes/Inert Gassing

R B e A
The methods utilized for automated, machine-based aseptic processing can be adopted without change. Air
should be substituted for inert gases in all systems, except in those rare instances where an isolator
providing true anaerobic conditions is utilized for the production process environment. In such situations,
the usual inert gas would be utilized and the appropriate media would generally be fluid thioglycollate



media (FTM) or alternative FTM (if filtration of the media is necessary).
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8.7 Environmental Monitoring

2% R
Environmental monitoring for MAP uses methods generally the same as those for other highly controlled
(ISO 5/7) environments. The same cautions exercised with monitoring in other systems apply to MAP as
well. Sampling activities must not introduce contamination into the environment or into the sample. Since
the environmental systems utilized for MAP are of smaller size, the monitoring methods must be chosen
for their lack of impact on the environment. A thorough understanding of the process should be used to
ensure that areas of greatest risk are monitored at the appropriate frequency using the appropriate monitor
(1,2,4,6,14).
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8.8 Execution of the Simulation

B K BAT
The process simulation should be performed in a manner that properly documents the activities. A batch
record designed specifically for the simulation should be used. The presence of an observer who
documents the simulation is recommended. The methods and principles defined for automated filling or
sterile bulk chemical production can be utilized with relatively minor modifications.
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8.9 Pre-Incubation Inspection

RIS
The pre-incubation inspection methods utilized for automated, machine-based aseptic processing can be
adopted without change. As the containers in MAP are more likely to be hand stoppered and /or sealed, and
subject to more variability, pre-incubation inspection must be performed with the same rigor as product
inspection. The same caution should be applied to inspection of hand-sealed production units for the same
reasons. Units with defective seals should be removed from the materials sent for incubation. Units w it h
cosmetic defects should be treated as integral and included in the incubation.
T B3, HIMICE A IR AT & AR AT SO . T MAP i R i ds B Al R
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Note: Generally, the n u m b e r and type(s) of defective units should not exceed those generated during
routine manufacturing.
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8.10 Incubation Time/Temperature



B SR I A AR R
The same incubation methods used for aut o mat e d machine-based aseptic processing are appropriate
for MAP and canbe fo un din PDATechnical Report No. 22 (6):
HT HAHMEE L2577 NER T MAP, W LIAE TR22:

Prior to incubation, units should be inverted, and swirled or manipulated to ensure contact of the
medium with all internal surfaces of the closure system before they are incubated. Process simulation
units should be incubated for a minimum of 14 days unless supported by another qualified
duration/method. The temperature chosen should be based upon its ability to recover microorganisms
normally found environmentally or in the product bioburden. A single incubation temperature in the
range of 20-35 <C may be used. Data should be available to show the suitability of the selected
incubation temperature to support growth. The selected temperature should be controlled and monitored
continuously throughout the incubation period.
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8.11 Post-Incubation Inspection
BRERE
The incubation methods utilized for machine-based aseptic processing are appropriate for MAP and can be
found in PDA Technical Report No. 22:
T BINUTC B L2377 EWIE A T MAP, mJ DA A TR22:

At the end of the incubation period, visual inspection of all unitsfor growth is performed to determine
the final results of the aseptic process simulation. The inspection process should be performed by
trained inspectors who have demonstrated the ability to detect both low and high-level microbial growth
patterns. Firms may choose to inspect units partway through the incubation period.
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As the pre-incubation inspection is expected to remove any units with container/closure defects, if a
positive unit is detected during the post-incubation inspection it must be appropriately investigated for
cause and corrective action (6).
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8.12 Growth Promotion
R KRR
The methods and considerations relevant to automated machine-based aseptic processing are adopted
without change as in PDA Technical Report No. 22 (6):
AT BN TR R 7T AW E R T MAP, FTLAA & TR22:



The medium's growth properties should be evaluated using pharmacopeial methods, and the inclusion of
environmental organisms or those isolated from sterility test positives may be beneficial. Growth
promotion should be performed after 14 days of incubation.
BEFRFE) 3 FF A A HIPE N B (61 2 2 T 72 T SR 2 15 1t A 2 M TE B 3T 1 B 27 B T 1
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Suggested pharmacopeial methods include USP <71 > (1) and Ph. Eur. 2.6.1 (S).
AR 245 BT VR FEE USP<T71 > (1) PRk 24 i 2.6.1 (S) .

8.13 Interpretation of Test Results

R G5 F R
Production lots produced by MAP are typically smaller than the current standard minimum simulation size
of 5,000 units. Thus VIAP simulations conducted in support of container filling must have a contamination
frequency of zero (0) filled units. In compositing or formulation simulations, the simulated bulk material
container(s) should be sterile. Consistent with PDA Technical Report No. 22:
MAP A7 1 7= fit bt — A EE I AE SR AU ) e /)N B 5000 B0/, EESCHFAAHER: MAP Bl
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Regardless of the number of units filled during a process simulation or the number of positives allowed,
the ultimate goal for the number of positives in any process simulation should be zero. A sterile product
is, after all, one which contains no viable organisms.
NE RIS FEESRE T Z DI, B T AT 2 R L Z M B2 798 24 H B A2 0
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There are, however, numerous technical problems in achieving this goal. Media and simulated product do
not match real products perfectly in terms of their processing characteristics and microbiological
growth-support properties. Media differ in many respects from the products they are intended to simulate;
for example, there are differences in solubility, pH, filtration rates and filterability and viscosity. With
powdered products, the process simulation involves reconstituting powdered media or simulated product,
introducing extra processing equipment or manipulation, with the inherent risk of contamination. Since a
microbiological medium is designed specifically to support or stimulate the growth of microorganisms, it
is a more rigorous challenge than processed products, which often provide neutral and sometimes hostile
microbial growth environments (6).
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Although Technical Report No. 22 makes provision for some low number other than zero, in the case of
manual aseptic processing this criterion must be set to zero due to the manual nature of the operation. The
assumptions used for low numerical acceptance are not applicable for manual aseptic processing
operations.
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9.0 Conclusion

IS8
This technical report is 0 n e of the first attempts to address the subject of manual aseptic processing in a
comprehensive manner. As such, it includes recommendations that may establish recommended practices
in the absence of guidance from regulators or industry organizations. Manufacturers that use manual
aseptic processing to produce products used in patients must be aware of the uncertainties associated with
a manufacturing process so heavily reliant on personnel performance. In new installations, we strongly
encourage the use of isolation technology to minimize the risk of microbial contamination from personnel
involved in the manufacturing operations.
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