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Introduction &1

Points to Consider No. 1. Aseptic Processing (Revised 2023) offers PDA’s thoughts and does not represent a
standard or regulatory guidance.

FRER 1 TEIZ (2023 F£1TH) 1=RET PDA LR, BFARERIFESEETER.

PDA first issued Points to Consider for Aseptic Processing in 2003. To address the impact of the knowledge
gained in the intervening years, PDA assembled a task force of subject-matter experts from industry to revise
this report. Published in 2015 and 2016, Points to Consider for Aseptic Processing parts 1 and 2 provided
positions on current topics, best practices, and areas of clarification important to the manufacture of quality
sterile products.

PDA F 2003 FFEREM T A TH LZEEERY. AT NIWXLEFHRGHEXMIRANFNG, PDA HET —
MHRBETUYNERERABRN TIEAREITZRE ALFLZFEZSDE 1 BAME 2 BT 2015
£ 2016 FiHAR, ERETAXTHINEHR. REXEUEXNEFSRELESMEXEEZNEFIEMN
AR FIE I o

NOTE: The topics discussed in the 2015 and 2016 Points to Consider documents are superseded by this
revision.

E: 2015 M 2016 &£ "EFEES XEPIHENETEE W ARETTREA

With technology and regulatory advancements, specifically the issuance of the revised Furopean GMP Annex
1 Manufacture of Sterile Medicinal Products (EU Annex 1')in August 2022, another update of this document
was undertaken. This revision reflects current industry best practices and scientific positions as well as
regulatory expectations. Where there may be a divergence between recommendations in this Points to
Consider document and a regulatory position, that divergence is noted.

BERAMBEENHL, 5 2022 F 8 BRWWETTHR M Z5m EE/EGNR 1. TEZam2t/~) (FU
Annex1), KXHHTT B—REH. IWRIETTRM T ST &ESRER. RFEIHURBEEMH. MRE
KAEFERER) XHEMEEIHZBFENE, ZoEBSHTIER.

Many of the topics included in the 2015 Points to Consider resulted from discussion and input from PDA
members at conferences and meetings. These topics were reviewed considering the advancements made in
the past decade and, where applicable, this report has been revised based on similar inputs.

2015 F (FERER) FESMNITLEHRE PDA HAEEMSW ENTRTIEL. ZEEIEE+HFRE
ML, BAXSXLETFATT HZR, FEEANERT, RBERURLS AR EHTTETT.

While the current revision maintains the original organization of topics into categories, topics that had been
discussed separately in Parts 1 and 2 have been combined into a single document. Each topic discussion
begins with a problem statement in the form of a question about issues or points needing clarification on that
specific topic. Recommendations from the PDA task force are then presented as an answer to the question.
The rationale and references for each recommendation follow.

RRETTRE T FROTENSKAREN, BERE 1 BAFE 2 BAOITTROERESH H—0XH.

' The PIC/S GMP Annex 1 is identical to the EU Annex 1 and, hereafter, EU Annex 1 means EU-PIC/S Annex1.
PIC/S GMP [t 1 S5EERHR 1 48R, IXTEREEF3R 1 $5BREE -PIC/S Fi% 1.
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HMEENITREHIUX T2 EEART 2R ENaEE N R RAR G, A, PDA TIEAMMEREIN
UEIEXANEFEATRERL K. ENBNNEANSE REEREEE.

This document provides points to consider on topics related to the physical environment in which aseptic
processing is conducted, monitoring of that environment, cleanroom personnel, material transfer, aseptic-
process simulation and validation, “modern” blow-fill-seal technology, cleaning, disinfection and sterilization,
and critical utilities. It also includes points to consider on aspects of filter-integrity testing and water-for-
injection (WFI) preparation. For additional information on specific topics, other PDA points to consider,
technical reports, or similar documents are referenced. The recommendations presented in this Points to
Consider document are based on five guiding and linked principles for improvement in sterile health care
products:

AHRM T X T AR M TEAT#HTAYIERER., IZMEMNEN. SERFEAR. UREE. TEIZENNE
I MR WGEH B A, BE. ESMAKENECBRGEFHXEAENEEELR. EROFFXTREFTE
PR FLES AK (W) SENEEER. N THEIEENIIMES, S5IBHM PDANEEER. BA
WEHRMM . ACEFRER) XHFRUENBWNEETRH#TEETRES” MO EIIE SRR

1. Scientifically sound, risk-based approaches should be used to obtain information needed to make

decisions related to the evaluation, design, qualification, operation, and monitoring of sterile-product
manufacturing processes. Risk- and science-based approaches should be used as well to develop and
implement control strategies and acceptance criteria designed to ensure the establishment and
maintenance of manufacturing conditions that affect the sterility of products. Sterile drug-product
manufacturing processes and testing requirements should have a basis in and relevance to risks to
product quality and patient safety. Similar principles and considerations may also apply to non- sterile
drug products. Risk management and assessment methods should be developed not only to identify
risks, but also to allow the improvement of processes and control strategies.
REARFEIEN. ETRRNITERANGES TE” SEESENN G, Rt 8L S7HEN
HXRRIAFBNER. B, BN RBXEGIRZEAERMTTEES EML eI RIS NARE, X
WREHAEPZW” R LEMNFERS. TEARGEIEMNRERNIZE TN~ RREN
BEReNRAEX. KMUNENIEELITEEATELTEA R NEEEMIFETTIEAMABT RN
B, IR S VF U AR A I SR

2. Where feasible, the use of newer technologies should be considered to mitigate or reduce risks to

product quality identified in manufacturing processes and operations. Companies involved in the
manufacture of sterile drug products should be encouraged to identify and consider the use of modern
technologies, and regulatory guidance should enable this by presenting expectations that encourage the
use of these technologies. Technologies and facility, equipment, and process designs that protect
products and product-contact surfaces from personnel and environmental contact and that provide
more reliable and useful information are particularly beneficial to reducing the risk of microbiological
contamination during aseptic processing.
HETTHERLT, NEEREAFRARBESERESESEMZEERIRAN” RRENKR . B35 THE
ZmEIERN A S WS ANR I EERRARA, MEEEENSMEAXLERAR, RETE, ME
Hp AT RE . FPLLREB R~ M= REfRE X A ARG EA, FREETENFAERNEA
MR, REMTZRT, NTFBREELTEMNIIREPBEY SENREIE S,

400-877-0626 ~ 7 ~ canny@TigerMedgrp.com
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3.

The effectiveness of certain traditional testing and monitoring methods used as control strategies should
be reevaluated. As technology has been introduced and knowledge has been acquired, the usefulness
and value of testing procedures have changed. Testing and monitoring should be designed and
performed, and the results should be evaluated, based on scientific value, risk to product quality, patient
safety, and usefulness in determining process control. Where testing and monitoring approaches and
methods no longer meet current needs or are not optimal, their replacement or modification should be
considered. The use of outdated testing and monitoring methods has the potential to increase risk,
provide a false sense of control, prove ineffective, and deploy resources in a manner that may not be
efficient or optimal, thus detracting from the development and use of more effective testing and
monitoring approaches.

N EHEVE ARG R ANREEEENNA N T ENE M BBERARNSIAMIMRANIRE, W
REFNSAMHINEER L4 T T WiAFENERERFZNE. X aRENNE. EELE)
EHE L Z2EHNSSAMERZTTHHT, FNNERET MG SN AR ERHE S8 K

EREEFEN, NEEBRIEN. FRERANRAENTETRIBINNE, REERARHI

WERTES, HINTT ARSI RKENTRNBBERIE, MTHISE T BRI LN 77X F & FE
A

New product/container presentations, therapies, and technologies present challenges to existing
methods for the development, manufacture, validation, and testing of sterile products. To meet these
challenges, an emphasis on thorough technical and process understanding, science, and risk will become
important in designing effective means to ensure product quality. Companies should be encouraged to
seek out the most effective means rather than try to fit traditional methods to these new products,
technologies, and therapies.

T R/ARER. TTENRANTERNAR. G, RIEFRIA 7R RE THkE. A7
BXERE, BRITENNTFRUBRRRENE, BEZTNEANSREER. REMNEEEE
BE, PENEEMIKEERNTTE MARRKERESRITENBTFXEH>R. HATTE.

When scientific approaches are similar and agreed upon, global health authority requirements and
guidance should be consistent in technical language and definition. Harmonized technical and regulatory
language, where possible, should be consistent with approaches presented in other similar guidance
documents. This practice should promote clarity of global regulatory expectations and reduce the risk of
misunderstanding and redundant efforts.

HRFTERUFEE—SUATH, £REAEEVMNERNESNERRNESNEX ERE—.
HEIRMERLT, ENRAMBEIES NS HMEXOUERE X4PRENITERE . X—HMUENZ
B THHESKREENHE, RORBAITETIENNE.
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Glossary Rig&3Fk

Definitions have been provided to help clarify the concepts discussed in this document. While some of the
definitions vary among companies, the definitions described below are consistent for use within this Points to
Consider document. Where a definition is based on another published source, the source is cited.
RMEXMUERBBERAXAFR TN S. RA-EEXERIZETEFEER, ETHERANEXE
KRAEBER) XHEFHEAZR—EN. IR—NEXZETHRERHBHFRE, BAKSIALL.

Aborted Run
2%-”:\—/—
Aseptic process simulation run that begins and is then stopped and not filled to completion.

TELZRIETT, TREHREEFRTMER.

Action Limit

TRIBR

An established relevant measure (e.g., microbial, or airborne particle limits) that, when exceeded, should
trigger appropriate investigation and corrective action based on the investigation (1).
EZAEXAMIRE (flfh, MEYHESSIRFRNFHIRE), HBHEN, NMAESNEENRERE
KM IEERE (1),

NOTE: In a prior version of this document, this term was called “Action Level.”

A AR E—RRAEAF, ZAREERIE KT

Advanced Aseptic Processing Personnel Qualification

SRTEIMTAZNFETIA

A defined and documented procedure for determining the criteria by which personnel are permitted to enter
and perform higher-risk and complex activities, under less supervision, in the aseptic processing area during
commercial operations. (See Section 1V, Topic B.)

— I AR E X AL TR, A THEA R AV R Wb 4 PR VERA 8] 78 T HI0 T X8t 47 XU A0
BRER, MARLZHENE. (SRENESH, TEB)

Air Shroud

SRE (25%)

A physical enclosure for a blow-fill-seal (BFS) machine that contains or surrounds the filling zone. It is typically
supplied by sterile filtered or Grade A quality air. The air shroud should be sterilized or decontaminated to
maintain Grade A conditions.

SREESHATEER-E-H (BFS) REMNEXXEMNYERANRE. BE, TRIEZLTELIESE A SRR
ENZEMHN. SRENHTRKERRS IAER A R&ZMHt,

Air Visualization Studies/Airflow Visualization Studies

ERURAAR/RTRLTAR

Tests using a visible medium (e.g., smoke or vaporized liquid nitrogen) simulating the properties of air flow,
designed to indicate the direction and disruption of air flow. Sometimes referred to as ‘smoke studies’.

400-877-0626 ~9 ~ canny@TigerMedgrp.com
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FERTIAER (Bl MEFRAAL) #HITHMNRK, RUASSRSNEE, BEEIETEURNNTTEFIN
;MER. BREIRA "WEHAR".

Aseptic Preparation/Processing

FEER/MT

The handling of sterile product, containers and/or devices in a controlled environment in which the air supply,
materials and personnel are regulated to prevent microbial, endotoxin/pyrogen and particle contamination
(1).

EZERERLELE M. Baatl/HRE, HPSSHY MRHARBSZZGE, UBHLEHED. A
FR/PRETRISE

Aseptic Process Simulation (APS)
TEIZH&HL (APS)
A means for establishing the capability of an aseptic process as performed using a growth medium.

— A AEKEFREBELTE LTZE N80T,

At-Rest

S

The condition whereby the installation of all the utilities is complete including any functioning HVAC, with the
main manufacturing equipment installed as specified but not operating and with- out personnel present in
the room (1).

A RMBEEEEALTETN, BREFETNEBRBZSESURES (HVAC), FEMNAEFEERBIEHTT
TRE EEKRET BERNEREAREHIVRE.

Blow-Fill-Seal (BFS) Process

k-E-3 (BFS) ITZ

The BFS machine, including the parison extrusion, parison transport (if applicable), container filling and final
sealing operations.

BFS #la%, SIERHERITH . e (MEM). BRERMREEHRIE.

NOTE: Some companies refer to this process as “Form-Fill-Seal” (FFS). However, EU Annex 1 defines Form-
Fill-Seal as “An automated filling process, typically used for terminally sterilised products, which constructs
the primary container out of a continuous flat roll of packaging film while simultaneously filling the formed
container with product and sealing the filled containers in a continuous process” (1).

E: BERSEXMITZIRA A -E-2 (FFS) ", A, BRAMF 1 BKE-#E-H (FFS) EXA—E
M ERESE BEATREAXKEN M C2RIERAEENTEEEEENETIESS BEEEME
MARMETS M, HFE—DEENEBRPRHEETNER (1),

Corrective and Preventive Actions (CAPA)

Y EMTBIIEHE (CAPA)

Actions to eliminate the cause of a detected nonconformity or other undesirable situation.

HRE RO TH AR T R RN RRO T,

NOTE: Corrective actions are taken to prevent recurrence, whereas preventive actions are taken to prevent

400-877-0626 ~ 10 ~ canny@TigerMedgrp.com
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occurrence.

A YUEHREEMERRRE, MEbHEESERLERE.

Cleaning Agents

V- pipil

The solution or solvent used in the washing step of a cleaning process. Examples of cleaning agents are water,
organic solvent, commodity chemical diluted in water, and formulated detergent diluted in water.
BREEFATERSBRIERSUAT . EEFNREIEIEK. BIAT. BKPFHENEREFERIUAKE
JKHR FERE B BT 77 HE &

Closed Parison (Rotary or Reciprocating Machines)

HmER (EHRAHEERE)

BFS machines that use a fill system enclosed in the continuous parison. Containers are closed in such a way
as to not expose the parison interior or fill zone to the environment.

BFS #l= X MELIERHNH NERRG. ARl —MNASFELRARIUEEXFESIREN TR HITH
]

Contamination Control Strategy (CCS)

R EH KR (CCs)

A planned set of controls for microorganisms, endotoxin/pyrogen and particles, derived from current product
and process understanding that assures process performance and product quality. The controls can include
parameters and attributes related to active substance, excipient and drug product materials and components,
facility and equipment operating conditions, in-process controls, finished product specifications, and the
associated methods and frequency of monitoring and control (1).

EE—EINNEGEE, BTENREY. IFR/AFENTN, XEEEEETHYYA RN TZNE
&, FHART T2MEN”RRE. XEEFIHEETINSESEEY R, BRAARNKD . RieFREHRE
K. TZ2HHH. BmMAg I R AR A9 BN A= 6 7 A TR X M SR (1),

Critical Surface
Xgg&km

A surface within a critical zone that may come in direct contact with sterilized products, containers, or closures.

XEXARRE, TREREMEIE KENS M. BRIBHMT,

Critical Zone

XEX

A location within the aseptic processing area in which product and critical surfaces are exposed to the
environment (1).

AELXEMIXBENOVNE, Hh-afxBgrmREERzT,

NOTE: This term was previously referred to as “Critical Area.”

i ZARBZEFR A RBXE,

Disinfectant

HEH

400-877-0626 ~ 11 ~ canny@TigerMedgrp.com
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A chemical or physical agent that reduces, destroys, or eliminates vegetative forms of harmful micro-

organisms, but not spores.

— LSRR, RO BIASUER A ERMAEMN B LIRS, BRERKAET

Disqualification of Aseptic Processing Personnel

ZEMTIARFRABUE

A defined and documented procedure for determining the criteria by which previously qualified aseptic
processing personnel are no longer permitted to enter and perform higher-risk and complex activities in the
aseptic processing area during commercial operations. (See Section IV, Topic B: Aseptic Personnel
Qualification Program.)

— IR E XA LR, ATHEMNRIRF RN TEMIARAHBEATFER W E =R 8
HEALTHEMTIXEFHTSREMERTENNIE. SAEEBY, THEB TEARFRIAEITL. )

Environmental Monitoring (EM)

TEhEm (EM)

Describes the processes and activities that need to take place to characterize and monitor the quality of the
environment.

IR FRALA N IR R P R A9 IR A A 5

First Air

MR

Refers to filtered air that has not been interrupted prior to contacting exposed product and product contact
surfaces with the potential to add contamination to the air prior to reaching the critical zone (1).
ENEEEMEFEN RN SEMREZIAZITFIHNEL RN, XFHFIBETRAESRITIAX
BXZEIEEZSHEINTE.

Grade A Air Supply

A RIER,

Air which is passed through a filter qualified as capable of producing grade A total particle quality air, but

where there is no requirement to perform continuous total particle monitoring or meet grade A viable

monitoring limits. Specifically used for the protection of fully stoppered vials where the cap has not yet been

crimped (1).

ﬁﬁA%MLﬁ%%LM§% ZIDRREBTETE A RENTFRENTR, EXFTHTELENER T
BOWEHE A FCEMERRENRFINER, TEATRIPZEEE, EBrRHEELENEMNIR,

Good Manufacturing Practice (GMP)

HREFREEENE (GMP)

Best practices in manufacturing of pharmaceuticals or biopharmaceuticals. From a regulatory stand- point,
GMPs are regarded as the minimum current good manufacturing practice for methods to be used in, and the
facilities or controls to be used for, the manufacture, processing, packaging, or holding of a drug to assure
that such drug meets the requirements of safety, identity, and strength and meets the quality and purity
characteristics that it purports or is represented to possess.

FIASEDH AT ENRELEK. NEEREXRE, GMP (AREFRETENE) WA NFIATZFNEE
SEHTENSRAE, BTHIE. T, BENEEAY), URARXMAYHILEM. IRAMEMEEE
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K, HHEEFERIFIRRNREFAZRHE.

High-Efficiency Particulate Air (HEPA) Filter

SRR EE (HEPA)

High efficiency particulate air filter with minimum 0.3 um particle retaining efficiency of 99.97 percent (3).
SR TR, 03um R IRFLEE, HIREKAIAER] 99.97% (3).

In-Operations

;A

Condition where the installation of the cleanroom is complete, the HVAC system fully operational, equipment
installed and functioning in the manufacturer’s defined operating mode with the maxi- mum number of
personnel present performing or simulating routine operational work (1).

ERREMNTECETN, BBTHERACETRIET, RECAREFRFETEXNEERIEZTT, F
NARZMAREY, PITSHEMBERE (1).

Invalid Run

FRIETT

Aseptic processing simulation run that was filled to completion and then invalidated.
SRR EIHER TR T EEIIET.

Isolator

PR

A contained, decontaminated environment meeting Grade A/ISO 5 conditions used for aseptic process
manufacturing that provides an uncompromised, continuous isolation of its interior from the external
environment. Once decontaminated by a validated cycle, an isolator prevents the microbiological
contamination of sterile products and product contact surfaces of the interior by enclosures and the supply
of continuous, controlled overpressure of HEPA-filtered air. (2)

& AISO 5 BEMMATEELZHENH A, X5HER, ERNHEIBHRRELALHR. EEREE. B
BaeBEdAMNERHITENE, BEHAMNFEREZEMNIEE HEPA SEESR, THIEABEE> M
= REMEZEHMEDTE. (2)

Closed isolator systems exclude external contamination from the isolator’s interior by accomplishing
material transfer via aseptic connection to auxiliary equipment, rather than using openings to the
surrounding environment. Closed systems remain sealed throughout operations (1).
ZARRERAREL SHBRENTEEEIMYREY, TAZHASABRKRRNAR, Wik
SRS RHRERBRAR I HARRZEBMRIEIEPREFEH (1),

Open isolator systems are designed to allow for the continuous or semi-continuous ingress and/ or
egress of materials during operations through one or more openings. Openings are engineered (e.g.,
using continuous overpressure) to exclude the entry of external contamination into the isolator. (1)
ARRARBRAGNTATORERESERBLE — S SN O ELS FE AN/ HEE
FOMRIT (NERFELEE) TREMRSEDHNRESR. (1)

Initial Aseptic Processing Personnel Qualification

400-877-0626 ~ 13 ~ canny@TigerMedgrp.com



(o Tigermed | canny

HERIES ity Points to Consider No. 1:Aseptic Processing (Revised 2023)
FTE T A R¥IEFEFIA
A defined and documented procedure for determining the criteria by which personnel are permit- ted to
enter and perform certain low-risk and less complex activities, under direct supervision, in the aseptic

processing area during commercial operations. (See Section 1V, Topic B.)
RV HEFRESRY, BEATARARATELEXFEEREEE TANERLERNENAKRERTES
IR ERNMERRR, FRAX . (WEMEBSS, & B).

Ongoing Aseptic Processing Personnel Assessment

ZEITA RS

A defined and documented procedure for determining the criteria by which the performance of personnel,
deemed as qualified to enter and perform activities in the aseptic processing area during commercial
operations, is assessed on a prescribed, periodic basis. (See Section 1V, Topic B.)

R EHZRICENER, BTHRERE BERENENEML D EIIYEEA AT AR ER Iz ERE
HATEMLXFMEREDNHARNRRE . (WEOEPS, £ B),

Open Parison (Shuttle Machines)

FHRAEE (FHRH)

Blow-fill-seal machines where the parison is cut from the extruder and the open parison is contained in the
mold during transport to the critical fill zone.

WR-E-HRE, BAMNFEANTT, AREZXEERXNERES, ATz fEEIh.

Requalification of Aseptic Processing Personnel following Disqualification
ZEMTARFBUHRRE R EERIA

A defined and documented procedure for determining the criteria by which previously disqualified aseptic
processing personnel are again permitted to enter and perform activities in the aseptic processing area during
commercial operations. (See Section IV, Topic B.)

— MAHMEHERICENESF, ATHELHNEBUERABNEEMN A RER L4 R R BRI
AHFANTEINTXINERENIRE. (LEMEES, £F B).

Restricted Access Barrier System (RABS)

FEREZS (RABS)

An area that includes one or more critical work areas that is fully or partially enclosed with ridged or semi-
rigid walls, which restricts the access of aseptic processing personnel, via fixed gloves, to the critical work area
during aseptic operations.

BRE—AHEEZN R BLEXOXE, £MHEMoAREHERHEEE R, ILTEREARTELTEREDRE
BIEEEFIEX ENFEEMXBTEX,

Sanitizers

HERH

A compound that will reduce the number of vegetative microorganisms to a safe level as determined by
public health requirements. Normally, a reduction of 103 in vegetative microorganisms is obtained.

—MI R EREBEYBERD B A HDEZRIHENLREKENLEY. BEBEAT, TREFRLUM
EYNBEERETPZ—.
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Total Particulate

BRTF

Refers to what is often termed “nonviable particles,” which, in fact, are measures of both viable and nonviable
particulates.

TREMRN "TEAMNTBX EEEREMEFAMN TN FHNE.,
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l. Physical Environment $J32If1E
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Topic A.1: Airflow Velocity & A.1: K&

Problem Statement
[i) 23 B&IR

Where should airflow velocity measurements be taken with respect to a filling line or other aseptic processing

areas?

R 7 AR S U H M T B A 7 XA A9 R B 8 Ui

Recommendation
Bil

Airflow velocity measurements should be taken at locations where critical surfaces or products are exposed,

and should be protected by “first air,” that is, at working height or elsewhere that would yield valuable
information (e.g., at a distance of 15-30 cm from filter face). Measurement location may need to be modified
due to equipment configuration that results in interference of airflow velocity as identified by risk assessment
and rationalized and documented by the contamination control strategy (CCS). Readings should be
reproducible.

RENENIZTERBERBRES T MOMNERTT, FERIZIZE VIHESR NRYP, ELESExEMEE
RHEENERES m%ﬁ(%m,ﬁﬁnﬁ%ﬁl&%@*mﬁﬁhEﬁué%%%ﬁﬂﬁ?%,%%ﬁ%
TREFBEHTEE, XNBINETHEFE, FHESREFRE (CCS) MUBZEMNIHATITEK. WEER
NEFEIM,

Rationale

bz

The primary reason for airflow velocity measurements in unidirectional airflow areas (e.g., areas where
products, product-contact packaging components, and product-contact surfaces are exposed) is to ensure
adequate airflow to protect the materials from external airborne contamination and to verify continued
compliance with current smoke studies. The adequacy of the environment can be determined, in part, from
airflow velocity and airflow visualization studies, and from particulate matter monitoring (at the working
position).

HERESRXE (R, FeER SR AN~ RERREEEAXE) NEXNENTEZENEHREL
BERRRIPORRZINBETE, FRIUIRSHETELHINBESHRER. NEERESEE—F
BELTEINE. SRTWCHARURNFEN (ELENE) KFE.

Accurate measurements can be taken and changes over time can be detected when airflow velocities are
evaluated at a predetermined distance from the filter surface that is sufficiently close to the filter surface to
be reproducible to detect changes in the performance of the filter.

PR B I IR AR R E B B M TIUE BE B AL PUR ST, B DU TR E T e & B 8] R T
RENZL.

These data must be paired with an airflow visualization study to provide evidence of adequate protection of

the aseptic process when the air velocity is in a specific range (and no change in the design of the area has
occurred).
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EHBELMEATRUARBLE S, UERENEREREEERNN (BZRKEMNEITARLETH) TE
E%ﬁ?%ﬁﬁwo

The airflow velocity depends on the design of the filling line, room design, and air-handling system. (See also
Section |, Topic A.2: Air Flow Velocity Measurements.) Once velocity is determined, it is important to ensure
that the velocity stays within the specified parameters. Routine air velocity measurements should be taken at
the same locations used during the initial airflow studies to ensure consistency.

RERBUA T EELNRIT. BERITNZSSLERS. (BESLE | B0, iﬂﬁﬂ'ﬂLW%)—Eﬁ
ETRE, OITRRRERSENENSHCCERN, NEVRSRARNGEANERAEHITERMNR
WE, BRI,
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Topic A.2: Airflow Velocity Measurements =8 A.2: KiENE

Problem Statement

[ R PR AR

Is an airflow velocity of 0.45 meters/sec + 20% a requirement at the working surface in a critical zone?
RKEXTHERENNEZEHTEILE] 045 m/s + 20%7

Recommendation
Bl
Airflow patterns should be sufficient to protect exposed products, product-contact packaging components,

and product-contact surfaces from the ingress of potential environmental contaminants outside the critical
zone. Unidirectional flow is an important factor in providing this protection. Although a linear air velocity of
0.45 meters/sec + 20% when measured 15 cm to 30 cm from the filter face is a commonly recommended
range to establish unidirectional airflow, this should not be considered a requirement at the working level.
The velocity ranges at the working level and at the filter face should be established and justified in the CCS.
Performing this test in conjunction with air visualization studies can also demonstrate the maintenance of
unidirectionality at the working height, and this should be done at both at-rest and in-operation situations.
SRBRENEURIPRBAEIINT M. 5FREMNEEBEURS - REMNERE, FERZXBXE
SMBTERIESEYHNEN . BRURRREXMRIFN—NEZRNE. EAEEELEHRKE 15cm E 30
cm AEME 045 m/s + 20% MHLEMENEREES B EURNTE AEETE, BXAREAATEENER.
THEEMSEFREMNEECENTE CCS HAEFIRAER. E6 TR RATZNEETIERAE T
e ERFREM, 2K RS EEFSHES T H#HT,

Rationale

bz

Airflow velocity and pattern are dependent upon obstacles encountered within the critical zone, including the
filling equipment/line, interventions by personnel, and configuration of the barrier that separates the zone
from the outer environment. Unidirectional flow is intended to allow the air to flow smoothly past and around
these obstacles with minimal turbulence and no induction of potential contamination from outside the zone.
The supply air velocity should be correlated to airflow visualization studies and optimized to produce airflow
patterns that protect exposed products, product-contact packaging components, and product-contact
surfaces from airborne contamination at the working level. This may be lower (or even higher) than the
recommended accepted range.

MRFREBUR TR BX MBI NER, SEERRE/EF%. ARTRNEEXEX 5IMBIRERH
BREMRE. BERmNE NSRS NS X EREFY), BrERREZRR, FBeMXE
SMESINBETSR . ENEEN SRR RERE, F#Til, WEERPFES R, FREnas
HEMFMEMRERZ TERESRSENUREE, XTU8ET (EE5T) BWMEZER.

NOTE: Current EU Annex 1 (2022) states “Unidirectional airflow systems should provide a homogeneous air
speed in a range of 0.36 — 0.54 m/s (guidance value) at the working position, unless otherwise scientifically
justified in the CCS. Airflow visualization studies should correlate with the air speed measurement.” The air
velocity range is specifically indicated as a guidance.

E: BEIMREMM 1 (2022 ) ME: "BESRRFEELEMERH 036-054m/s (F5FE) &
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BRI RE, BRIECCS AERFAKIE. TRTAUAREETRNEBERBREK" . NESCHE®AHE
H ATEFE.

References

S5 3k

1.

European Commission. Annex 1. Manufacture of Sterile Medicinal Products, Fudralex — Volume 4 — FU
Guidelines for Good Manufacturing Practice for Medicinal Products for Human and Veterinary Use,
European Commission: Brussels, 2022. https://health.ec.europa.eu/system/ files/2022-
08/20220825_gmp-anl_en_0.pdf (Accessed April 26, 2023).

Ljungqvist, B., and Reinmuller, B. Hazard Analysis of Airborne Contamination in Clean Rooms-
Application of a Method for Limitation of Risks. PDA J. Pharm. Sci. Tech. September/October 1995,
49(5), 239-243.

International Organization for Standardization. /SO 14644-3.2019. Cleanrooms and Associated
Controlled Environments—~Part 3: Test Methods. 1ISO: Geneva, 2019. https://www.iso.org/obp/
uUi/#iso:std:is0:14644:-3:ed-2:v2:en (Accessed April 26, 2023).

Baseline®  Guide Vol 3: Sterile Product Manufacturing Facilities, Third Edition. International Society for
Pharmaceutical Engineering: April 2018. http://www.ispe.org/baseline-guides/sterile-manu- facturing
(Accessed April 26, 2023).

400-877-0626 ~ 20 ~ canny@TigerMedgrp.com


https://health.ec.europa.eu/system/files/2022-08/20220825_gmp-an1_en_0.pdf
https://health.ec.europa.eu/system/files/2022-08/20220825_gmp-an1_en_0.pdf
https://health.ec.europa.eu/system/files/2022-08/20220825_gmp-an1_en_0.pdf
http://www.iso.org/obp/
http://www.iso.org/obp/
http://www.ispe.org/baseline-guides/sterile-manufacturing
http://www.ispe.org/baseline-guides/sterile-manufacturing
http://www.ispe.org/baseline-guides/sterile-manufacturing

(o Tigermed | canny

HERIES ity Points to Consider No. 1:Aseptic Processing (Revised 2023)

Topic A.3: Airflow Velocity Measurement Frequency

F& A3: REMERER

Problem Statement

i) R BRIk

When do airflow velocity measurements have to be taken?
faT B 5000 2 MU 2

Recommendation

BiX

Airflow velocity measurements should be taken during operational and performance qualification studies.
High-efficiency particulate air (HEPA) filters in critical zones (i.e., Grade A and surrounding Grade B areas)
should then be tested every six months, and the frequency of testing HEPA filters in other areas should be at
least annually. More frequent measurements may be appropriate if other measures of cleanroom quality

indicate a significant deviation (e.g., increased airborne particulates). The impact of air velocity levels that are
outside validated acceptance criteria should be evaluated by performing airflow visualization studies as part
of applicable change-management procedures.
REZETHMMEFIAARIENENE. XEBXE (B A ANER B AXE) WeNz[ L RHRNEAN
BRN—R, HEXENSHESEBRESNEERN—K, IREFFENHMOREERETFEEE
RZE (MEZ[HPHAMAIES), NNEMEMHATNE. VBRI R IREE H RIS AR AR
ROR/KFERZm, R EERIEAERNEEEEREFN B

Rationale for Recommendation
BT S

Airflow velocity is measured to ensure adequate airflow to protect exposed products, product-contact

packaging components, and product-contact surfaces. It is also measured to ensure that there have been no
significant changes to the performance of the heating, ventilation, and air conditioning (HVAC) system. Airflow
criteria are established during qualification studies.

MENERZ D T HRE CENURRRIPEBEINIT M. 5 RERNBERGFUEEF RERNRE.
MENFEHLE A THEREBRMNTPERGENMERIEREERLN., URIMESERIAARIEITIZN.
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Topic B.1: Airflow Visualization & B.1: SRk

Problem Statement

[6] 2 Bk

What is the purpose of airflow visualization studies and how often should they be performed?
VRTRUARB AR A

Recommendation

B

Airflow visualization studies should be used to evaluate airflow patterns in critical zones including Grade A
and Grade B to ensure there is no ingress at interfaces from the surrounding environment. Such studies are

recommended for the qualification of new or renovated facilities or of changes in facilities. In particular, airflow
visualization studies should be done during qualification studies, and the studies should be repeated when
any significant changes are made that might have an impact on study results (e.g., changes to air-handling
systems, aseptic processing equipment, HEPA filters, air return risers/outlets, effectiveness of barrier systems,
such as restricted access barrier system (RABS) doors) and after periodic intervals that are consistent with the
capabilities and level of process monitoring of the air-handling system. Such an impact should be evaluated
following applicable change- management procedures.

RUTRUARN AFHEHEE A K B RAEANXKEXEMURMRE, MHRLSZXBEASZERXEE
SRR HR. BUCTHE. e EERNRIEHTIEMR. FSEMIAARIRNH TR
UHHR, FESHTEATELHARERNERTEN (i, EXF[LERSE. TRIZRE.
HEPA diE#s. TREINFABEE/HA. RERFZNARMN, MIZRHOHNFERS (RABS) ) NEE
HTHR, HRBSSLERZNENE DR HTIRENBHHIA. XHEHNIZEREANEEE
Y s Srig

For Grade A airflow, visualization studies should also be performed to assess if new and current interventions
are in compliance with good aseptic working principles. Evaluation of these interventions should show that
they are appropriate to meet first-air principles. These interventions should then be simulated and assessed
in aseptic process simulation (APS) runs, and finally be included in the list of authorized interventions.

NF A BRR, ENFTIRMAHAR, IHEHOMSENTIEEESHTE REFNTEREMNTE, WX
LTI ENRATENFEEE SRR, A, NELEIZRN (APS) HITHIXL T
BATRAURNIRE, FREGEMNIT TN TFHIEREE.

Airflow visualization studies can also be used for investigative purposes (e.g., in cases of contamination) and
can be very effective training tools. The outcome and approval of airflow visualization studies should be
documented.
SARUTAUARBITRTEEEN (WEFFERLT), HIEAEEEHNEINITR. FEXHERSR
o[RS R T A

Visualized airflow patterns should be executed in operational (dynamic) conditions to understand the impact
of moving parts and personnel interventions on the actual airflow. In situ air-pattern analysis should be
conducted at the critical zones to demonstrate unidirectional airflow and sweeping action over and away from
the product under dynamic conditions. Studies should also be used in less critical zones to verify flow from
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cleaner to less-clean areas (EU Annex 1, Section 4.15). Airflow visualization studies should be accompanied

by a thorough analysis of the results and appropriate corrective action, including possible redesign of facility,
equipment, or interventions, if indicated. Studies are valuable for informing the overall CCS, such as a facility’s
environmental monitoring (EM) programs and the design of interventions and in support of the training
program.

REZETT (317) FETHATTRUNREREAR, T B ZB AR TN SRR M. RAEX
BXIFH TG =URIEEL DT, uﬂwfﬂw$#T#mtﬁﬂﬂ@x§$ﬁﬁﬁﬁ%/%Fo Y VECE
FEXEH#HTHR, MBIESAMNSEERSNXEREEEERMAXKE (REMR 1 % 415 B). &
HTURTRAARNEN, NNARERFTEEDN, FRBUE SN IEREE, SFENEE. REHT
BRI TO R EFRT (B LE) . AR TEA CCS HRAEME, MEIERERZEN (EM) 3T
. IR R BT R R.

Because this is a disruptive activity for aseptic areas, proper care and adequate technologies should be used
to prevent deterioration or contamination of the cleanroom and the equipment installed. A procedure should
be established to ensure proper sanitization and cleanliness of the cleanroom after execution of the airflow
study.

F T IX 0 T B X 4802 — TR P SR 3, l%fﬁL%é%%Fu&me&ﬁ%%tmééﬂ%ﬁ LR
MZERAHT5H. NEIE—EREF BRESAMRERER/NEFEHTELVESTEE.

The decision and frequency of repeated air visualization studies should be based on a risk assessment of the
process and capabilities of the air system. Even where no changes are believed to have occurred in the
cleanroom or aseptic processing activities and where monitoring indicates that the airflow remains in a state
of control, it is prudent to consider periodic air visualization studies to assure that process variables have not
adversely affected airflow performance. Improvement in airflow visualization technology may also warrant
repeat of airflow visualization studies.

HNETFHIZNZSRZGE NN ITERREESREEEH T ATAUARUREERRIINE,
RIEESERTEMIENRELETH, BERENSTIRMLETRIRES, GNEEFRERHTIURY
RUHAR, MARLZEZERNURMRESEAFIZ M, ﬁﬁTM%ﬁﬁm&#mT%%EE%ﬁﬁ%ﬁ
EIE N AT

Rationale

bz

First-air flushing of exposed products, product-contact packaging components, and product-contact surfaces
is critical to ensure adequate protection from contamination. Airflow patterns are established during
qualification studies and are assessed in response to changes to ensure that the qualified conditions have not
changed. Their visualization allows evaluation of their adequacy for this purpose: multiple-angle recording
may be necessary for an adequate visualization in the environment. (See also Section |, Topic B.2: Airflow
Visualization Recording.) The amount of time between air visualization studies should not be excessive
because the accuracy and usefulness of those studies may be impacted. For example, where that period of
time exceeds 5 years, additional justification for that length of time may be necessary.

FESm. FoEMERAATNT RERREATEIZSSKANTRARTIMRIPEZSREEXREE. &
WINARPERIURREE, SBPFENTERHTE, MBRFHIVRSRRERT. HORAER
ATHEEHERESL AN ARBEFATESTRLTEFTELZAFILE. (BLE 1By, TAB2: |
MEMAIER.) ERUTRUARZENEBAREK, BAXERROEHENENE TSR M.
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Topic B.2: Airflow Visualization Recording

F&B.2: SROUMMLICE

Problem Statement

[ R PR AR

Should airflow visualization studies be recorded?
EANIERR T RUHAR?

Recommendation

Bl

Airflow visualization studies should be recorded (typically by video), and the review and approval of the video
recording should be documented and retained. Written conclusions should be reported to describe the
outcomes of these tests. Preferably, the source of smoke generation should cause minimal contamination of
the area. The quantity of smoke generated should be appropriate for the size of the area being evaluated and
sufficient to clearly discern the airflow pattern. The impact of operator intervention and equipment operation

during aseptic processing should be investigated during airflow visualization studies.
SRUTRUARNH#TICR (BEERREREG), REOFEZMMELERNICEF TS, NREPEREE
RAPERRKIGIAX LNV ER. FEFERE~ERENXSERNTEEERR. mENREENEITTF
ft, BESXENANMEENFFEWEE T URRE, ERTAUHARHRMELEIN TIE
ERFMARZBRIENT M.

Multiple angles may be needed to provide an accurate representation of airflow.

THBEEL BER R RARO AR,

Video recordings are electronic data and must be retained and maintained accordingly. Records of airflow
visualization studies should also be used as training material for personnel operating in cleanrooms, for
example, to help them visualize the impact of any aseptic manipulation on the airflow and on the risk of
contamination.

WK BT B FEIE R ATURBRE  URTRUARICRBNE DGR EREARNEIIE,
fian, FHEIbMIEYM T MEETA TR EXN RS X A=,

Rationale

bz

Airflow patterns are studied to indicate adequate protection of exposed products, product-contact packaging
components, and product-contact surfaces. Airflow patterns are established during qualification studies for
evaluating, and thereby ensuring, proper airflow patterns. The patterns should be documented so that
changes can be identified. Video recordings or records from another visualization technique must show
airflow patterns with adequate definition and clarity as regards the flow in the three-dimensional environment.
Due to the fact that video recordings provide a two- dimensional visualization, multiple angles may be needed
to provide an accurate representation of three-dimensional airflow visualization.

WNRRREHATHR, B TRNRET R, 7~ oEERNAN~REMRENT R, URREEET
INARHAEEY, FATHEBRZUAMRETRESSNFEIAER. MICFRZURRE, IEIRAEL.,
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MR E M TR UEARNICRAINE EBNEMENAEREE R URE=SNERARRN. BT
MK RENR —ETRURR, ALTRFES N AET AR N =R TALIR.

Recordings allow for additional evaluation of the study at any successive time, by employees who did not
participate in their execution, and for training purposes.

XA ASSHITH R A REEATREA R & R XA REETHIMNITE, BT
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Topic C: Grade A Environment Over Cappers

FC: (LEV A FIFIE

Problem Statement
[i) 23 B&IR

What are the recommended environmental conditions for capping aseptically processed, stoppered vials

when the capping takes place outside of a Grade A environment?

A BIEZIPALTEARNFAMRELEN, BWRRERGRTAY

Recommendation
Bil

When capping is undertaken as a clean process outside a Grade A environment, a Grade A air supply over

the capping machine is sufficient, provided validated automatic checks for all the vials (e.g., using a
missing/raised stopper detector) are in place immediately prior to, or in front of, the capping station to reject
any vials with stoppers that do not remain properly seated before they enter the capping and sealing station.
The HEPA filters used should be requalified periodically as described in Section I, Topic E: Testing of HEPA
Filters.

%ﬂ%ﬁﬁ&—fAﬁME@H%z%L“ﬁ REEILE PR ABRNTSEY, FEILEZEIAEE
EVRREANNBENCNEE (FlaaARERKL/ DRSNS UFHBREFEHFNILEVNZFHERE
WRLALAY . FrERESRULRRAIRERE | BAEE B SROLRRNNIR PR BEHERTIA.

Monitoring requirements for total particulate and microbiological contamination at the capping machine
outside the aseptic core should be defined by the company following a risk assessment.

PNENBE NS, FENTEROZIMIFLEN ENRFR MM S RN EEE R,

NOTE: EU Annex 1 states that when vial capping is undertaken as a clean process outside the aseptic core,
stoppered vials should be protected with a Grade A air supply until the cap has been crimped. It also states
that RABS and isolators may be beneficial in assuring the required conditions.

B 1 HE, HAMNRILFEATEROINGESRTZHTR, NEA A RURRIFEHH
%ﬁ%ﬁ,ﬁz%%ﬁ%ob*h%,W%Sﬂhﬁ%Tmﬁ%?&h%ﬁm$#

Rationale

bz

A properly seated stopper represents an adequately sealed container and a microbiological barrier. Therefore,
efforts should be taken to ensure that the container is maintained under conditions that will not add
contamination until it is properly stoppered prior to capping. When there is a risk that the stopper might be
raised prior to capping, steps should be taken to reject those vials.
EFEHRARREFRERDBHIFEAREYERER. Fit, NENHREFRIEECIEINTRN
ZHT, BEERISZESRE. IRREGURAILSIHEIEE, N REIEHZIBRIXL N,

A qualified aseptic filling process includes assurance of the proper routine placement of stoppers, as aligned
with container closure integrity requirements. A missing or raised stopper-detector must be qualified and
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challenged on a routine basis and units with compromised or non-integral stoppers should be rejected before
capping.

ERNTEEE I ZBEHREFREASETTEENERERNE. MEREX/ OERNFHNELE
HRIAN, AN ETEBEFNEEN AL EZREIR.
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Topic D: Differential Pressure @ D: &%

Problem Statement

[6] 2 Bk

What should be the air-pressure differential between zones of differing cleanliness classification (e.g., between
Grade B and Grade C zones)?

AEPERERAXE (40 B &F C KXY ZEMSEERZeL D7

Recommendation
Bil

Positive pressure between zones with different air cleanliness classifications should ensure airflow direction

from the “cleaner” toward the “less clean” zones.

AEESE QEEiZkZIEﬂEﬁIEFff%1%1/JIL /ﬁ/n}_\ﬁi e XA /ﬁ/EIJ:EFi)('TEE X5,

A prolonged zero-pressure differential between such zones, or a pressure reversal to the extent that the
cleanliness of the environment is compromised, must be avoided.

DR X EX 2 B HIKHENTEE, RAEZUETEWHENEEE

A pressure differential between different classified zones of not less than 10 pascals (with doors closed) is
commonly expected. However, because the principal purpose is to ensure that a minimum measurable
positive pressure is maintained, other differential pressure levels may be required based on facility complexity,
HVAC system design, and operational characteristics. Provisions may need to be made for containment for
certain material types (e.g., sensitizing or hazardous materials). In such cases, alternative strategies, such as
pressurized (negative or positive) airlocks, should be considered for which the primary emphasis is on material
confinement to prevent transfer to other areas.

ARFEEXF 2z EHNEZBEAMET 10 a8+ (NXAR) . A2, HTFETZEENEHRFRERSR/ NN
WEIEE, FTTRFERBERENEZR M. BB IERGTAETIRIERBEREMEZKE, X TEE
KENYE (NBEWREERYE), TRFEEHTEHLE, EXMELT, NEEXBHEMEKRE, 0
E (MESEER) SE, EFES2HRYE, BLEEEBIIHMXE.

An appropriate pressure differential is principally maintained by interlocked and alarmed air locks and doors
between the zones of different cleanliness levels and should be continuously monitored by differential
pressure devices. Although brief periods of low- or zero-differential pressure may exist between an area and
an air lock (of the same grade) with a door open, a measurable pressure differential should be maintained
between areas (of different grades) separated by the air lock.
BENEZFTEBIARESESFENXFZ BMNEEKD. SRMEMKBITRER, HFNBERE
MENREBHTIRHEER . BRETHFANELT, —PMREN—N[E (B—FR) @0k HFERE
MEEZHFTEZ, EER[ERANXE (FEFR) ZBNFRETUENEZE

An alarm strategy with appropriately qualified alarm delay limits should be defined for changes to differential
pressure and/or pressure drops and should be underpinned by quality risk management. Transient low- or
zero-differential pressure occurrences represent critical alarm functions, and these alarms must indicate
airflow inversions that are assessed to pose a risk to cleanliness of the area.
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ﬁMﬁzM%aﬁﬁ%m%ﬁF%mﬁfﬁm*%ﬁ* LA EYIREERREINIRE KRG . BER{TEZEN
FTEZEMRELIRTAXTBNERINGE, XLEERATERBUREER TG A XS EFER M.

Inversion of airflow may be rectified by such steps as:
WMM%TLQUTikk THYIE:
Room balancing (e.g., volume of air and differential pressure adjustments in adjacent rooms) and
air-exchange rate of the room
BEEYE (ESEENRENEZERE) FEEHRSREIEE
*  Changes in sequence and/or timing of door openings
TN AN/ =5 ] B e
*  Process and cleanroom design (use of interlocks)
TZHES=ERIT (EAKHEE)
¢  Clearing obstructions from air returns

EREIN ANERY

Airflow visualization studies and/or ingress challenges should be included to verify the maintenance of a
proper cascade from cleaner to dirtier zones and to prove there is an outward airflow when doors are open
between adjacent rooms.

NEFERTRMARF/FENOREE, NRIENERERE KEEEHERIEXK SR BAREE SNSRI
5, FHERAELRE B Z BN TN FERIMI R,

NOTE: Positive differential pressure between rooms of the same classification, where one room is considered
cleaner than an adjacent room of the same classification, should also be considered (e.g., wash areas that are
Grade C and are peripheral to non-wash Grade C areas). In such cases, a lower differential pressure can be
appropriate.

*: B—FRMEEZEMNEEIEEE, BI— N FEIBRNE—FRFEEFE (fl, C REFXEXRS
C RAFEERXAAN) . EXMBERT, TRUELBEREE.

Rationale

bz

The primary objective of differential pressure is to maintain a cascade (i.e., positive pressure between zones
of different air cleanliness classifications) to ensure that air flows from the cleaner to the dirtier zone.
EZNFEZBENZRRFIRME (AIEARZVEHFRNXEZBFRIFER), MBRESINREENX
BRI X

Differential pressure is necessary to ensure that the direction of airflow between adjacent, connected areas of
different air cleanliness classifications is only from the higher-grade to lower-grade areas. Maintaining room
air-pressure differentials requires that appropriate volumes of air per unit of time be supplied to the various
classified environments. This, in turn, has an impact on the numbers of air changes and supply velocities. Data
(e.g., from airflow visualization studies and physical measurements) should be available to support the
adequacy of the chosen pressure differentials.
ATHRABSUEREFRAENR. HEXRBZ BRI EARMSFAXEREREFRXE, F=
EMLENIERFR. ERBENTEEE, fr\tM»ﬁ%"iuﬁj‘lEﬂWﬁTﬁ%%‘iE’]Hiﬁ% tEHANE, XRid
kXSGR SOREANE, FrIAN BT R (SR TACARTYINEEIE) KRR ZNEIE
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Topic E: Testing of HEPA Filters 8 E: S3ULiEa809M

Problem Statement

[ R AR

What is the frequency with which HEPA filters should be tested?
RN 2 % D7

Recommendation

B

HEPA-filter testing should comprise integrity testing, airflow volume measurement, and airflow velocity testing.
HEPA filters should be tested minimally upon initial installation and replacement. Requalification frequency
should be based on a risk assessment using historical performance, available data, cleanroom design, and

usage.
SRO0TEANX Y EFETEMNK . REMKXMKENL, S30LERE DN AR LI E R #HTN
1‘t BRRINR N ARIE A L MeE. o HEIE. /.:./?élxrﬁﬂﬁﬁﬁlﬁ/ A TR X BE AT E

HEPA-filter performance characteristics for Grade A (and surrounding Grade B) areas should be requalified at
a maximum interval of six months. For lower-grade areas (Grades C, Grade D, and remaining Grade B areas
not required to be supplied with unidirectional airflow), a maximum interval of 12 months applies. The airflow
velocity testing may be replaced with recovery testing. The frequency of recovery testing in these lower grade
areas should be determined based on risk assessment.

A% (REEMN B &) XEMNSHIEFEERFLERNTKER 6 DPAEMFHIA K. ¥ TREFENX
& (C 4. D%ﬂﬁ%?%%ﬁﬁﬁh%ﬁmBéﬂﬂw RKERNEA 12 MA. KEMRATHKE
M . 73X EAR S 2R B8t 171k &Mt A9 5303 R AR T8 MBS TS SR FA E

In Iower—grade areas vvhere airﬂow is unidirectional the air velocity testing should be based on risk assessment.

Production campaigns should be scheduled to allow for requalification. Where exceptions occur that result in
a delay in a periodic requalification, the requalification should be performed as soon as possible after the
delay and the risk of such a delay on product quality should be evaluated.

R L HEE PR UHIT RN MRERAFRERTL, SBEFFRIAER, NNELRERRETHHIA,
FIF KR = R E AN

Where testing indicates a HEPA filter integrity or performance failure, steps should be taken to repair or
replace the filter, or otherwise address the failure, and steps should also be taken to address product impact
from the failure.

M%Wﬁ%%H@ALﬁ%FT%Eﬁ%Wﬁﬁ ERLPE, MR REGETAIE S B Bas, sUNHMTT N
REE, RN KRBT BRSNS = mas .

Rationale
EH

Because routine monitoring is not sensitive enough to assure the performance of the HEPA filter system or
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individual HEPA filters, periodic retesting of the HEPA-filter system and individual HEPAs is beneficial, as
reflected in EU Annex 1 and other health authority guidances.

RTENENARERE, AR HEPA RGBS HEPA AUMERE, MERERM R 1 MEMT 4 L BEm A
T, ENESHREREREMENSHE UL RAGHTETNXZEHEMN.
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Topic F: HEPA Filter Patching £&8 F: S3ULEsS &%

Problem Statement
[6] 2 Bk
Can HEPA filters be patched? If so, what is the maximum allowable patch size?

SR RSRETREREMN? MRTYU, AFHNRRENRTELZD?

Recommendation

B

HEPA-filter patching for Grade A should be avoided. HEPA-filter patching for Grade B-D should proceed only
after the repair is justified by careful risk assessment, the repair is performed to industry standards to ensure

patch durability, and aseptic process production should only commence after the performance of the repaired
HEPA-filter has been verified to show that it has returned to a qualified state. Testing should include leak and
velocity testing. If the testing does not verify that the repaired HEPA has returned to a qualified state, then
the HEPA should be repaired if possible or replaced.

A Bt BarE AR TFHITEN . BRE D oD Bt RAE U TER T # e B A
REGIHEIERERE R EIEMN, HBITWAVEHTES, MBHRENNT AN, REEXNEEENSZUL RS
AU BEETTHIA, IEMHERERSBREE, TRABLTELZE . WK BEQHRIMNENH . MR
MAARIELEEENSHTRRERER SR, NRRATREENFRSRULEBR.

HEPA filters can be repaired or patched, but the company should develop a rationale for allowable filter repair
shape and size fit for the different installation and area classifications based on a thorough risk assessment.

SRS IR ] UHITIE B SR, BASNEHITHRNRITHENEM L, SRR REAE KSR,

HEEEN AT RFEE NIRRT EAREREN.

If this rationale supports repair, HEPA filters may be patched with room-temperature vulcanization silicone or
other suitable material as long as filter integrity is restored and the airflow volume and velocity through the
filter are not significantly affected (i.e., room pressure differentials and airflow patterns remain as validated).
MEX—FUZFHEE, RELESNTEBMEGIRE, FERILRSANENREASZEEEZT
(BD, BEEZMUARNMRTFRIPRE), BATMAEERAERESEMEENEMER HEPA I
IBRE, o

Based on the different performance requirements for filters in different grades and different installations, one
of the practices listed below may be followed. After repairs are made, additional testing is needed to ensure
that the filter meets the performance requirements.

RBEARFRAAE KBNS RROAEMRER, IXAUTEZ—. BEE, FEHTIINIWIR,
M RIT BT & M REE K.

International Environmental Sciences and Technology (IEST)-recommended practice (RP)- CCO01.5 states,
“Unless otherwise specified, the medium of filter units to be used in cleanroom or clean-air device applications
may be patched with medium or adhesive, not to exceed an area of 13 cm”(2 in) in any one patch, or a total
of 1% of the area being patched.”

EFRFERIF 5K (IEST) -#HEME (RP) -CCO0L5 ME, ‘BRIEFEME, HETHEETRENH
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REAEREENN BT IXAEN &ﬁmn HTEH, TAE—EHMERAEE8E 13cm® (2in%),
HEERATBIWEEIRA 1%,

European Standard EN ISO 29463-4 states, “A filter may be repaired if necessary and shall then be retested:-
All repairs together (including those made by the filter manufacturer) shall not block or restrict more than 0.5%
of the filter face area (not including the frame) and the maximum length of each single repair shall not exceed
3.0cm.”

ROMNFRAE ENISO 29463-4 ME: "NAXE, TIXNIERETHE, ARNEFHHITNRK. . AELEE (8
R SR A THEE) BESRFNERAFTELILRFREIR (FEEESR) 1 056, BEXR#E
ERNRAKERSBT 30 EX",

I[EST RP-CC034.5 states, “Field repair should not block or restrict more than an additional 3.0% of the filter face
area, and no single repair should have a lesser dimension exceeding 3.8 cm (1.5 in.).”

IESTRP-CC0345 #E: "HiHEER, EEFRHENEIRANBILHI 3.0% AREEIR, BEEEME
ERNBNRTEAR BT 38 BEXK (1.5 &) "

ISO 14644-3, Section B.6.6, allows for repairs and repair procedures “by agreement between the customer
and supplier.”

ISO 14644-3 % B.6.6 AW "HEFMENHREE "4EMLEERERTF.

Rationale

bz

Industry standards and recommendations, as listed in the above recommendation, support the limited use of

proper repair techniques to maintain the integrity and performance of cleanroom HEPA filters. However, this

practice should be evaluated on a product risk basis because new HEPA filters are preferable to repaired filters

for more critical operations. If the repaired HEPA filter performs to qualification standards, then that

performance should be sufficient to allow its continued use.

J:LLuEPﬁ'JHjE’J T ARAE RN S F R PR B & M VS RO SRIREFIE 4 = HEPA MIT B M RE.
i, XMECENARE S RN HATIEME, FANTFEXBNRERNS, N8 iRs b e i i

EEIEL MREBERNSRULIRREAT SEIE, BAXMMEERE U RITIREFER.

NOTE: EU Annex 1 requires precautions when carrying out this type of intervention, such as restricting access
to the work area, clearly defining work protocols, and cleaning, disinfecting, and environmental monitoring
being considered.

BREEMR 1 BRFAFTICE TR REGAFA e, MREFIFEANTEX, ATEIE LIERE, FXEEiH
EE. HEHREEN.
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Topic G: Laminar Versus Unidirectional Airflow

FH G: BRE5RER

Problem Statement

[ R PR AR

Should airflow in Grade A critical zones be laminar or unidirectional?
A BREXMURNIZERERIESRER?

Recommendation
Bl
Airflow in critical Grade A zones (i.e.,, where products or sterile components are exposed) should be

unidirectional. In aseptic processing, unidirectional airflow means that the air mass flows from the source (i.e.,
the HEPA filter) in one direction into or over the critical zone and its contents in such a way as to ensure that
the exposed products and sterile components are always in air that has not passed any other component,
operator, or equipment that has not been sterilized. This is the concept of first air.

A BREX A& TEBGRENDTT) NRNEEER. ELEAELEF, BESRIEIRMN
R (B HEPA 1d38=%) BREIRAZSURET XBXEXHATY, NUHREFENTRNTEAFHELTRE
WEIHMES . BIERFIRKERENT SR . XHENHTROME.

NOTE: In closed isolators, turbulent flow may be acceptable for Grade A zones when it is supported by
operational qualification demonstrating the maintenance of acceptable particulate levels.

F: AHARRESRT, A RXITPUERRR, ELAERIEFRIAERT 4R 1 52 Rk E,

Rationale

bz

The term “laminar,” although used historically in this context, is problematic. True laminar airflow is virtually
impossible to achieve in physical environments. Moreover, true laminar airflow is not necessary to achieve
appropriate airflow that maintains the first-air concept.

‘BR "—lEEABKBATIRIERS, EHNFEERNIA, EENERAAEYIERERLFATEXNR, 1
b, EEMBERSAHFAZRRIMNREFNHE UM SN EL RN ERME,

ISO 14644-3:2019 defines unidirectional airflow as “controlled airflow through the entire cross- section of a
clean zone with a steady velocity and approximately parallel streamlines.”
ISO 14644-3:2019 KHEEREX A "MURENREFMELMFETHRLZRIDE X BMEBENZRESR

o

The first-air approach applies to all airflow situations and aseptic processing methods where contamination
through airborne means might be a risk.
VB SRAEERATHRASRBEAMEEIN LG %, BESSEEBNSETEE TN,

/.
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Topic H: Length and Radii of Airborne Sampling Tubing
FH H: EEXHENKENEE

Problem Statement

[6] 2 Bk

How should tubing for total particulate sampling be configured?
BRI KA EE NN ECE?

Recommendation
Bl
The sample tubing length and number of bends should be minimized. Bend radii should be maximized in

accordance with the recommended practices from the equipment manufacturer and should be technically
justified. Tubing with bends should be sized so that the bend radii do not change.
MREBRVHERENKENSH R, SHFERNRBEREHEFHENTERTRMIEIEK, FRER
AR EHTRUE. NHESENRYT, BRTMFEASHE,

Rationale

bz

Each unique particle size will have a different deposition profile in tubing based on, for example, airflow
velocity and sample volume, tubing diameter, sampling port arrangement, temperature, bend radius, tube
length, and tubing material. Because it is a range of sizes (e.g., 0.5 microns and greater in optical diameter)
that particulate monitoring attempts to assess, no single set of radii or length conditions can describe best
practices for each of these particle sizes. Minimizing the number of tubing bends, maximizing radii, and
minimizing overall tubing length should be the goal and should be done in accordance with the particle-
counter equipment manufacturer's recommended best practices.

RIBSAEEMXEER. EEER. XHFEOHE. BE. THI¥R. BEEKENEEMHEERER, St
BRNIFREEEFHSAAEDNREZ . B TR ENREENE—RINE (AXFER 05 &
KEML), FRE—E5—N¥RHEKEXMTNEREMN ENRERE. BROEESHAE. RE
BREFMRERVEESKENZERNNER, HFENZERBEAIT SR & ERHEFNREIK
KT

The particle-counter equipment manufacturer should provide a technical justification for its recommendations.
Instrument calibration should address sampling configuration.

R AR & HIER R HEEEUANEARER., (SERENSRHEE.

NOTE: EU Annex 1 now states that tube length should typically be no longer than 1 m.
E: KEMF 1 RENE, BEEKE—RANEL 1 K.

NOTE: ISO 14644-1:2015 also states that tube length should be no longer than 1 m.
#: 1SO 14644-1:2015 e, BEEKEANEL 1 X,
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Topic I: RABS and Isolators—Aseptic Processing Technologies

F |: RABS MIfRE#&--TEMIIFA

Problem Statement
[i) 23 B&IR

What “barrier” systems and practices should be used to reduce the risk of microbiological contamination from

human intervention and external environment in aseptic processing systems?

AXEMIRGEH, RRAWMLE FERGIEOEREIRA O TSRS MY SR N

Recommendation

B

Barrier systems should be used for aseptic processes. Barrier methods typically include isolators and RABS but
may also include other technologies where physical separation is achieved. The systems and controls
associated with the design and use of barrier systems should be included in the CCS.

TR T ZNEARERS. RETEABREBERERM RABS, EthiaFELIYERENEMBEA. 57
&R FAIRITHFE AN R FEMIEFIEER A CCS,

Barrier systems are defined as “closed” or “open”, based on exposure to the surrounding environment. While
all isolators and RABS provide a barrier from personnel and the external environment, closed isolators provide
a higher level of protection with respect to open isolator systems and RABS, which require additional
precautions and controls to prevent contamination.

RIES BAEMRENEMEL BEREAREX AN HAX'H AR . BAMEREREN RABS #B&E
fBARFIEIRE, EENTHRAIREEEFN RABS, HAXREEES %ﬁhﬁﬁﬂﬂ%ﬁw,lﬁﬁﬂ
RIREREM RABS FERMIMITAFLFEEIIZSI R L5,

Isolators differ from RABS because they usually have automated decontamination systems, employ
continuous HEPA-filtered air differential/over-pressure control, are physically sealed from the external
environment or, in the case of open isolators, have positive airflow at the product exit and have doors or
panels that cannot be opened for any reason during the aseptic process without repeating the
decontamination process. As such, isolators should provide a higher level of protection compared to RABS
which, in turn, provides a higher level of protection compared to classical curtained manual aseptic processing.
fREarAET RABS, AAENBEEBMEURE, XAESLN HEPA TRE[EE/TEEFS5IMBIX
BREFYEZH, &, WTARARESES et 0B EESR, MERELTEAIRISRE PR RUEM
EHTAN IS @R, SRERREERE. Bk, REFNEE RABS REESKFEMMRIP, M RABS X
LGB AT L EE A EREESKFENRF .

Design and Operation

Bt HIEST

Isolators and RABS should be designed and operated in such a way as to reduce the risk of microbiological
contamination to critical operations, including transfer of materials and components, EM, setup of filling
systems, removal of fallen containers or components, fill checks, or other interventions within these systems.

PRERRAN RABS MYIRITMIBRIEN BEFE R BBEZIHAEM S LRNNE, BEMRIMESHFNEDS. TRk
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7. ERRGNRE. BRISENAR[IETMG. EREEINXLERFENHEMT.

The following should be considered for the design and operation of isolators and RABS:

fBEasH RABS HUIRITFIEI TN EEIMTRER:

*  Open isolators may be placed in Grade C environments. Closed isolators may be placed in Grade D
environments. RABS should be placed in Grade B environments only. The decontamination and
transfer of materials into and out of the isolator and RABS should be qualified, controlled, and
monitored to prevent contamination of materials and sterile product.

AHREERTET C AR, HAXREBEFRITMELE D RIAFEH. RABS REHREE B RIF
T, fRER RABS MIBRISFIMEMENE H R THIA . =HEAMEN, U EAMRNEE &
ZEFH,

* The design should facilitate uncomplicated aseptic setup of the filling line and should negate the
need for any contact to critical surfaces (e.g., filling needles) via operator gloves or RABS/isolator
gloves and should provide for first-air principles to be maintained within the critical zone.
RITNETREELNTERE, FNBERIREATES RABS/RERTERMXERE (W
BEEL), NAEXBXEARFRSREN.

*  Direct contact of critical surfaces by RABS/isolator gloves should be avoided.

RS RABS/[RE=s FEREEEMXERE.

*  Thelocation of glove ports and gloves in isolators and RABS should be designed to facilitate effective
and easy performance of interventions by all personnel. Their location and design should provide
for first-air protection in the critical zone and should not present an ergonomic challenge to
operators that may otherwise result in suboptimal, or a lapse in, aseptic technique during operations.
fEE=H RABS HFEOMFEMMNEBERITNETAEAREN. BRMHTTH. EMNONLE
MRITN AKX BXERBIERAEP, FEARGREARERAKTEZTTEAKE, BN
TRESBUR MBI R TR AR NIEART K

*  Glove ports, gloves, and transfer ports should remain integral after decontamination and throughout
the operation and should be tested regularly for leaks.

FEA. FENFROERUEMNENREIERHNRETE, FREIRNEEEHT.

*  Gloves should be designed and positioned to avoid damage.

FEMRITAAE VB iR,

* The interior of the isolator and RABS, including the positioning of glove ports, gloves, and other
equipment, should be designed to facilitate effective decontamination and transfer/movement of
materials and product.
fRE==T RABS MIMERIT, BRAFEN. FEMHMEFNNUE, NETASCERSENE
/BRI~ o

* Isolator and RABS decontamination methods should be validated and controlled to render sur- faces
and items incapable of contaminating the environment or sterile product.

PRERRA RABS HUTIAN AL WIEMIES], FREHYATESERRRLTE™ @,

*  Controls should be in place to maintain a decontaminated state of interior, environment, and
materials.

NREUSHIER, RSB RABS NER. HEMMBIAVEIRTES.

* The decontamination method should not chemically contaminate or otherwise compromise
materials.
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B TTIERESN MRS R F R HBRE.

*  Equipment and isolator and RABS should be designed to work with operational procedures and

aseptic techniques to minimize the need for interventions.

®&. RET RABS NRITN SRIEEFMEERABLE S, UWRERDTHNE

Intervention Control

F =

Proper aseptic techniques should be used to perform activities and interventions in the RABS/isolator.
Interventions performed in isolators and RABS should be assessed for risk of contamination to product and
should not be permitted if they present an unacceptable increased risk to the aseptic process.

% RABS/[RE== P ITEEN M TN NEREWMMNLTERA . NI LHERE RABS H#iTHTFHUEs)
X = s pLE R XU

These interventions should be designed to allow for the performance of activities using proper aseptic
techniques, including employing first-air principles and avoiding gloved contact with critical surfaces.
Rt XETFIEEN, NEEIEAERATERATRES, S8EXAVESRRUMERETFESE
AR RARE

RABS should be designed and operated with doors and panels closed during aseptic processing. Interventions
with open doors or panels should be avoided. Where possible, interventions performed in RABS should be
performed with doors closed using fixed mounted gloves. Where not possible, interventions performed with
open RABS doors should be limited and special controls and precautions should be used. It may be necessary
to open RABS doors for some manual setup activities, using special controls and precautions.

RABS RYIR ITHHRVEN I FIE IR A LT E AL IR R KA . NoBE S i ) S E R 17T T RERVIER T,
RABS H# THVRIENEREERENFELIIXRAMNER T#HIT. EARTERNIERT, NXFTH RABS [
AT TIMERHFTRE], FR ARSI MMARER. X T RABS [# T — L Fah=EaED,
T RE R B BRI G AT 1R

When processes require open-door interventions, those activities should be assessed for contamination risk,
must be part of the qualified list of interventions, and must incorporate additional control measures based on
the risk of microbiological contamination that these may produce.

HTZHFEATTHE, NXXEFRHNFITTENETEE, DIGEEIERTIEEN—BD, FELM
HRIEIX LE S =) O] BB 7= A BT W05 R B 1 nd= 48 Tk

Such additional control measures may include (but are not limited to):

XA EFIERTERE (BRRT):

* Additional disinfection and sanitization of non-product-contact surfaces using a qualified
disinfection agent and procedures, including the interior of doors and panels opened during the

activity
FRZMWMIAVESHHREFN T RERREHTESNRE, S8RBREENREITANIHER
HI A EB

. Door access with recorded intervention alarms or an effective means of documentation

HHIEE THERIEHCREFERNNERS
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Documented line clearance

1IERBESER

*  Positive airflow from the enclosure to the surrounding environment when the door is opened, which

has been assessed and documented in smoke studies
HIWTHE, EESAMNABXEREEBERE, XEeEREWRFHT I EFIEE

*  Additional monitoring of product-contact surfaces and interior environment in proximity to activity
X 7= i kR T A D ) B O ) PR BB ER SR A 0 M

* Additional removal or testing of materials or products exposed to the intervention
SN B b T FE b A9 AL S S AT BREOUIR

*  Monitoring of operator gloves and sleeves immediately after the open-door intervention
FHIFHUE RN E R FERM T

* Airvisualization studies or other means to assure that the activity and intervention design allows for
performance without disrupting first-air principles
SRUTRUARSEHMTFER, MBRENF TIOR8 S EREIA G SRRV EE R T 74
1

Decontamination

EBRI5R

Direct product-contact surfaces, including product and holding vessels, should be sterilized using vali- dated
methods and maintained in a sterile state, using qualified procedures, throughout production.
HiEEpmR0RA, 8~ aMEnE=s, NEAFXNTEHTRE, FEENMESIBEFERZHIA
M2 FFRFF T BIRTES

Indirect product-contact surfaces include surfaces that will contact sterilized surfaces that will later con- tact
sterile product, for example, stopper bowls and tracks that directly contact stoppers. These indirect product-
contact surfaces must be rendered free of microbiological contamination that can contaminate direct
product-contact surfaces. Where possible, the means to render these surfaces free of microbiological
contamination should be sterilization. Where that is not feasible, however, due to the design of the isolator
or RABS or when the handling of sterilized parts presents an unacceptable risk, then a means to
decontaminate the indirect-contact parts should be used employing a method that renders those surfaces
free of microbiological contamination and thus incapable of contaminating sterile product. PDA Points to
Consider for the Aseptic Processing of Sterile Pharmaceutical Products in Isolators suggests some means to
do so (see Topic 6: Material Transport and Loading of Isolators).

FaEEERRE RS AEREERNRE, XERABERESLTE~MiEM, flnRERNERE
HEREEMATE., XS5~ REEERNREAERBEYSE, FRAMENSESSEEFREEE
%mﬁﬁ'TT“mm&T'fxﬂIl%ﬁﬁﬁL%%ETxﬁi%ﬁﬁw@m%ﬁ%%%ﬁjFM%E@
BItREAMAEMEE— R, SEEXERGSTRATEZAONEE, A REIEHEE R B 5 2 AR EB 4-AY
TR, MEXEREAZBEDTE, MO ESEXE M. PDA (lEE# P LE 7t B FE
Fqr) RE T TR (WX 6: h%ﬁ%ﬁﬂ CHIFEH) .

All interior non-product-contact surfaces, including glove ports, gloves, equipment, transfer ports, container
transfer systems, and equipment surfaces should be decontaminated using validated methods that prevent
microbiological contamination of product and do not compromise the quality of product.

PREAMIE REMKE, BREFED. F£. ®RE. BP0 FREBRGMEERE, MEXAEHH
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TEEITARY, UL RZEMEYSE, FAZW~ RRE.

Glove ports and gloves should be designed and positioned to avoid damage or loss of integrity during
operation. Glove integrity should be monitored frequently, normally at the end of production and after the
performance of interventions or activities that may pose a risk to glove integrity.
FEOMFEMNRITNEMN B EREIEPRANERLATE N, NEFENFENTEN, 2
EFERN AR EHTURERNFETEERNENFRECEsZE

Failure Investigation

KWEE

Personnel can still be the source of contamination in isolators and RABS if the process or equipment design
is flawed or if activities are not performed properly. However, because isolators and RABS reduce the risk of
personnel as the source of contamination, special consideration should also be given to other potential
sources of contamination. This includes system and process design, cleaning and disinfection procedures,
decontamination process, and proper transfer procedures and material integrity, when investigating and
evaluating critical-zone EM excursions, sterility-test failures, and APS failures.

MRTZHRERITHIRE, FUEFNITAE, ARDUTEKARERM RABS FHASER. A, BT
fRE=sT0 RABS BEIX T ARMEAZEIRHNMNEE, l%ﬁfﬁ%%ﬁﬁ%ﬁ& SRR EREMNEXE
X IR "‘”"/)“'J/T%a %./ﬁl ftgiy&%l] APS %E&ET @:I%%\éjb—*ulﬁ$ilxl—l'\ /ﬁ/n%&ﬁﬁ*ir_\ /%'pﬁmiﬁi[o{&
BN EBREFAR T BN,

Rationale

bz

Personnel are a significant source of microbiological contamination and, therefore, are a risk to product
sterility. Efforts to separate personnel from sterile products and product-contact surfaces reduce the risk of
microbiological contamination. Barrier systems, such as isolators and RABS provide a physical separation
between personnel, external environment, and exposed product or product-contact surfaces that help
prevent microbiological contamination of the sterile product from personnel and the environment. For this
reason, they provide more preventive controls and protection than conventional aseptic processing lines
located in cleanrooms.

REMEYSREO—NEEXRE, ARt~ RTEN— "N, BB ARSEE” M~ RiEHtE
e, UREMEYSEANE. RERM RABS ERERFUEAR. INPREMEEN~ B~ miE
bR E Z BHETYIERE, ﬁ%%%iAAﬁH%ﬁ%.F LIERMAEYEE. B, SATFERERNEL
GRBEIN T A48, ERREE Z AT HIEFIFRT

When designed and used properly, these systems can reduce or eliminate direct human interactions. However,
these systems can be confining, restrict personnel movement, are complex, and are challenging to
decontaminate and operate. Consequently, for these systems to be effective, they must be designed and
operated correctly. Risk assessments can help to identify where additional control measures and design
features are needed.
M%uﬁﬁﬁ% SY, XERGITINEDIOERARTHCES, B2, XERZUTERSERHERME, REIA
730, +ﬁ§mﬁﬂﬁ@%ﬁ FEAEEEHkE M. B, BEFEXERGAN, MATEFRITFRAEX
g5, KEGTEATTIXES Bh AR 2 BRLL it 77 BRI IR S e AR T =

hﬁm
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The interior of these systems, including fixed gloves, are decontaminated, and not necessarily sterilized.

Therefore, there is a need for proper equipment design, qualified cleaning procedures and use of aseptic
technique and first-air principles, and the avoidance of contact with critical surfaces when performing activities
and interventions.

XERGHAR, BREETFE S2FUN, FT—ERELREN. Fit, AREH#HTELMNRERIT.
BRNEEER. ERTERATGSUREN, WUREHTENIT I B2t RE.

Barrier systems rely on the integrity of the barriers to prevent contamination. Therefore, the design and
maintenance of transfer systems, procedures, and glove-integrity are essential.

RREAGKRERENTELRMLESR. Alt, #EER%. BEFNTFETBENTNSIIEXER.
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Topic J: Environmental Clean-Up Period Determination (at Rest)

FH): MERFNENHFHE (FF)

Problem Statement

p e

How much time is needed to reestablish acceptable cleanroom conditions after disruption of these conditions?

ARXEXMEHIAE, BESONEAERE TEIAEFERM?

Recommendation
Bil

The particle levels for the “at-rest” state should be achieved after a “clean-up” period, one that is sufficiently

long to allow enough air turnover to return to qualified conditions, that has been established through
qualification activities, and is controlled via established procedures.

"BSURS TR FKERE "B NEELRE, "BR NEREEK MNEAEBNTSTIMRRERE
HHINESHEN SRR, B EEFINEE.

The best approach for this concept is not a time limit but, rather, a pre-established program of steps and
measures to be taken in the event of a deviation in the CCS. This program should not be a de- scription of
what to do but, rather, of what to consider when returning an environment to a controlled condition.
X—IEZMRETEAANZHTHERS, MEMESRERE CCS RERENNXMNLTEMIERITR. %77
ZANGRAEMA A, TR BESHRERE R Z RSN EEERT A,

Rationale

bz

Cleanroom facilities and operations differ. Therefore, it is impossible to prescribe time limits for reestablishing
acceptable cleanroom conditions after a disruption for all facilities and operations. Companies should
establish a clean-up period based on system qualification.

EAHENREMRERAEE. B, RNOTRIEMEREMFRELILERE 020545 = K4 8]
PR, W NIRERSFIANIELHE B8,

NOTE: EU Annex 1, Section 4.29, does state a guidance value of 20 minutes for cleanroom reestablishment
of conditions, but says the time period should be determined under qualification and adhered to in operations.
7E: EU Annex 1,58 4.29 HHIHE TESEENELXMHNIESEA 20 28, ERERN BBRNEFIA
EERHAE, FERETES.
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Topic K.1: Blow-Fill-Seal Process Design and Operation

IR K1: R-E-HBITZHRTSHRE

Problem Statement
[ R PR AR
What are the unique environmental contamination control considerations for the Blow-Fill-Seal (BFS) process?

R-E-H (BFS) TZAMLEREFMIME SRR FIEREI?

Recommendation
Bil

The environment in which the BFS machine is placed should be sufficient to protect the product- contact

surfaces and product from environmental contaminants (typically Grade C). Open drains should not be
present in the BFS filling cleanroom.

ME BFS REMIHIE, NEMRIPSFREMMNREN™REZHRSHE (BEA C R). BFS EEES
ERNAFERA,

The critical fill zone environment should be Grade A. This environment can be contained in an enclosed air
shroud or barrier, providing that system is qualified and demonstrates a low risk of microbial intrusion.
RKPEEEXPHIER A A K. ZHRITEEE—NHANTSRFEIEET, FREZRAEEERN,
FUF AR AE Y NR B XBE TR

It should not be necessary to have a Grade B transition area between the Grade A critical zone and the Grade
C BFS machine area.

fF A REEXHM C % BFS EEXZEAFE B HiTiEKX,

Qualification studies, including airflow visualization studies, should be performed to demonstrate that air from
the environment does not flow from the surrounding fill room into the critical fill or exposed parison (transport)
areas during operation and during interventions.

M#THIMNAR, BRSRTAMHAR, ARUEREREMTREE, MEFNTTASNEBRNIRERA
XBEZXFFENERE (k) X.

The open parison transport environment should meet Grade A conditions and should be controlled and
monitored to protect the interior and exterior of the container from contamination during transport. It may
be necessary to utilize direct HEPA-filtered airflow over the parison cutting area.

ARABEREHIARER TG A REMF, FRMNEFFEN, MRPES[ASNIMIEEREIREPAZS
2, TREBXIEARAYIE X BEFEHAZ HEPA RIS,

Machinery, equipment, and operations that can be placed outside of the filling room, or otherwise separated
from the filling room by way of barriers or BFS line design, should be considered.

NEBEIM. RETMBRENETEREZZN SBIFREN BFS AL RITERSERERIT.

Cleanroom personnel performing interventions or otherwise entering the filling room should be gowned for
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Grade A and Grade B. Any activities in the fill zone must use proper aseptic technique.
HTTMHUEMETNHANERZEFETEARNTFE A &F B REIFR. BEXNOERTENED
AEAEENLTERA,

Interventions should be minimized and limited to those performed outside of the enclosed air-shroud barrier
systems and the critical fill and transport zones. A risk assessment should be used to determine which
interventions are allowed and what steps should be taken to reduce the risk to product sterility as a result of
interventions.

HRERDTFIES), FEENXRTEHANSERERFZULXBNEENZRX G Z M7, VB
PR SE 78 E A VFREUVIBLL FF4E e, I K R SREXREE R SR B AR T FE i X 7= S T Mg A R MBS .

A risk-based approach to EM should be used to select monitoring locations based on areas where
environmental contamination poses the greatest risk to product contamination, where EM data can best
predict environmental-area control excursions, and where EM sampling does not pose an undue risk to
product contamination or the monitoring system.

Rz R AETRENIRENTE, RIBAFTEN > RISEMRRANEE X, R ENEIER SR
HWHONF R X SAESRERN XS, IR IRE BRI @75 25 R G pL A 4 XU A XI55k 1%
BN

NOTE: For rotary or closed parison BFS machines, it may not be possible to take environmental samples
adjacent to the filling nozzle due to the inclusion of the nozzle in the closed parison.

X WFhEEREHE AR BFS Hlgt, ATHEESEHARNEILRSD, o g8 T/AEEE RN HHIREIRER
]

Ado

Rationale

bz

A properly designed and operated BFS process may provide a relatively low risk for microbial ingress or
contamination of product due to the high level of automation (no operators in the immediate filling area),
minimal need for interventions, and short periods of container exposure to the controlled environment prior
to filling and sealing.

mTsEEx (EEREEXREREREAR). TIHERS AR EXRNEH I AREEEZEHNIEF
R EERRE, FERITFIRERZSM BFS T2 S FEMAEMRASISER~ MM AR,

Efforts to address potential risk of contamination, through BFS process design, should further mitigate the risk
of contamination. Enclosed air-shroud or other barriers surrounding the critical fill zone creates a controlled
environment around the fill system to reduce contamination risk.
B BFS TZRITRMABAENTENG, NegH#E—PRINSENRE. XBEXXEARMNHAR[ERH
EETEEZRGARNE— N ZEHE, MUEMSENR.

Due to the design of the BFS process and equipment, it may be difficult to achieve a defined Grade A
environment. It may not be possible to achieve correct differential pressures and an adjacent Grade B
environment at the extrusion/parison cutting and transport areas. In addition, the parison cutting process may
generate airborne particulates. As a result, equipment should be designed to minimize external particle
generation and prevent introduction of particulates into containers. Qualification studies can help determine
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a baseline of particles generated by the cutting process. This baseline can then be used to determine when

excursions occur during production. Steps should be taken to examine the transport from the point at which
the parison is cut and open to the point at which it enters the enclosed shroud area.

BT BFS ITZFMREFMRITERE, TTREMAZIFEN A RINR, T E/ETRY)EIMEH XS TE
KIMERIAR B RIMRZEERAEZE. Wi BHEVBERTESERFNT. B, B&ENORITR
REBDIMBBAN =4, HBHIEMNAANRS. HARARETHEVIZERF=ENRHNEL. AR
FMAZELHEEFIEFANEIEEZ. NXBEREEAEMTIBIFITAZIHEAS AP EXNzEHE

.

Protection of the open parison during transport and filling should mitigate and control the risk of microbial
contamination of the interior of the container and the exterior, given that the exterior will enter the critical fill
zone area. Airflow volumes and velocity should be designed and balanced to minimize the risk of ingress of
contamination, without creating excessive turbulence or unintentional cooling of the exposed parison, which
could result in container formation and seal difficulties.
ZEFIIREHFNKCEEEX, FAEHIEEIRE RS REIRARIP R D TR F AR N EBFI MR 2 E
MEYBENNE ., SIRENURRENRITAFEN ERAREERTEDHENNNE, BNXAS
BRI EZRBLEFRMNEEEIELR, NSBERMIEMNZHEMHE.
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Topic K.2: Plastic Resin Storage and Handling

FRK2: BRI ETLE

Problem Statement
[6] 2 Bk
What are the unique container and resin control considerations for the BFS process?

X BFS T2, HWEIREA A MIEE =’

Recommendation
Bil

Resin identity and quality should be maintained through the company’s approved supply-chain management

system. Resin bioburden (including endotoxin) limits should be established, controlled, and monitored based
on product requirements.

RIEMFMENREN BE A SHENRNEERRFHTE . NIRESRERGIE. HEHIFENRAEE
wnE (BRAATER) RE.

Resin should be stored and dispensed from a controlled, non-classified area in a manner that prevents the
introduction of extraneous contamination. Consideration should be given to temperature and humidity
controls.

WEERIE AN BN A RIS S K EHT, MBS ER. NERREIE R,

Resin stored in large refillable containers (i.e., silos) should be monitored for moisture accumulation and
bioburden. Such containers should be closed, periodically emptied, and cleaned or sanitized.
NENEFERETHFERSs RAIEE) ROOMEMNKOREMEY N, LEXRBNHT, EHES,
HH#TEESES.

Use of a resin-regrind mixture in container formation should be qualified to confirm that such regrind levels
are acceptable. Acceptability should be based, at least, on the ability to maintain resin bioburden from the
container and the seal of the container, and container integrity should be maintained throughout the shelf
life of the product.

TEAHERERFERNNERMERSYN G, MUHIALKBHEKERTEZN., TEINHEIONET
RERS[THEEDNBRNASNES T, FEESSNEBENMAANNRERSAOTEN,

Procedures should be established for ensuring clearance and cleaning of current resin from the trans- port
lines and extruder when the changeover of resin is required. Lot traceability of resin and resin- regrind mixture
should be maintained.
NMHIERRF WHREFSEEGRMIEINERMNESEHEANSTEV LI ERIE. NRERIEFINIE-BER
EYRIHERETIE MM,

Rationale

Efh

The selection, use, and handling of resin are key components of the BFS process. Resin quality is important to
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ensure the proper formation, sealing, stability, and overall performance of the containers and the control of

bioburden; therefore, resin composition and identity should be maintained.
RIPERIERE. FEAMLIER BFS TZMXBAEMSBY . MIENRENHRERMNEFRRE. BH. REM
MBAMENEETEMNHEXREER, FAlt, NEREHIENRD TR,

Proper handling and storage should reduce the risk of bioburden formation. Bioburden monitoring should
provide additional assurance of resin quality. Steps should be taken to identify and address areas where
excessive bioburden or other sources of contamination may be present in the process.

1B E A EMEF TR REY NN, EHREEN T H—PHRARERE. NXBIERTEMN
RIS RO s R EA Y B H RS FIRERMN X,
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Topic K.3: Blow-Fill-Seal Process Simulation

FRAK3: R-E-HITZHEM

Problem Statement
[6] 2 Bk
What are the unique APS considerations for the BFS process?

F BFS i3#2, APS BEMBLEMIFHIEERK?

Recommendation

B

APS for BFS should be conducted in the same manner as non-BFS aseptic processes.
T BFS B APS ZXA53E BFS THE L ZHERMNARMIT,

Rationale

b4z

The level of automation, absence of inherent interventions, and visibility of media contamination in translucent,
pigmented, or opaque plastic containers should be taken into consideration when designing the APS, as they
would be in any aseptic filling process.

AFIRIT APS Y, NEERBMUIER. TEBETRMNEFER. EHNERER FEPNMRISENTR
M, EETEER T ZER AL,
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Topic L: Air Locks & L: S %

Problem Statement
[i) 23 B&IR

Are separate air locks required for materials and for personnel to move into critical zones in order to prevent

contamination?

AMETSR, HRRMAREARBEXEEEFTERMNSE?

Recommendation
Bil

Where possible, sterilized materials should be directly transferred into the critical zones after sterilization

through double-door sterilizers or decontamination through other aseptic transfer devices. Where this is not
performed, or cannot be performed, entry to these areas should be through separate air locks with an active
air supply for (1) personnel and (2) equipment and materials.

HEOREMERLT, KEEMANAEBINERERKENBIHMLTRESRRELASEEEEBIIXEX
B, MRAXEM TR, VBT RMASEHRAXEXE, FH (1) ARM (2) REMMEERE
HEMES,

Where it is not possible or feasible to physically separate the movement of personnel and materials or to have
separate air locks, time-based separation of movement by procedure should be considered. Where an
assessment aligned with the CCS indicates that the risk of contamination is high, however, separate rooms for
personnel and material entering and leaving production areas should be used. The final area of a gowning
room should be in at-rest (as-built) conditions of the same grade as the area into which this area leads.
EARTERIATITHARAMMBNZNHITHIERBIRERRNIENERT, NEEEEFHETET
R E SRR E. Am, MR5 CCS —HMITHERASENRRE, W A4 XA R EHME R
BpEE. ERENREAXHEN SZREBRENXBLTE-E#S (B85 FXR.

The entrance into and exit from critical zones and Grade A and Grade B, including gowning rooms, should be
through separate air locks or entrances. Gowning rooms for entrances into and exits from the controlled and
graded areas should be designed with air locks and used to provide physical separation of the different stages
of gowning and, thus, minimize microbial and particulate contamination of protective clothing and more
highly controlled areas.

KBEX. A B B APBEAL, BEERE, YBLIRMNSEHIEAD, ATFZEXRMPRXEAALN
BERENRITERRE, ATHAEMEMERETYIERE, MMRARERR DX RS ERS X
B EE AR5,

For equipment and materials, separate air locks for entrances and exits should be considered. If separate air
locks are not possible, procedures should be in place to prevent entrances and exits without intermediate
cleaning or sanitization.
NTREMMR, NEERANOME ORESMNSIY. WRTERMRESH, WNHERF, LS
AREHEFEIHES.

Rationale
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Efh

The control of contamination as a result of personnel and material movement can be achieved through the

segregation of entities, by means of the:

AR RIZNE RS R T B LA B Rz H], BEMUEmT:

*  Design of the process (e.g., double-door sterilizers)

TZiit (AN EEKE =)

*  Use of separate air locks for personnel and materials

A R EHE P B IR A S )

*  Unidirectional flow of personnel and materials

AR H B )75

*  Use of active air supply in the air locks

EREPERENES

*  Use of interlocks and timed procedures for the opening of sequential airlock entrances

i EX BN E A2 PR T IR SR A O
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Topic M: “At-Rest” and “In-Operation” Status

FHM: BSOS

Problem Statement
[i) 23 B&IR

Should we test or monitor cleanrooms for total particulates in “at-rest” conditions in addition to “in- operation”

conditions?

BT EE HMS, BAMNREERMZNASBNEFEE "85 "FHETHERT?

Recommendation
Bil

For qualification and regular requalification, at-rest as well as in-operation test conditions should be used.

Routine monitoring of at-rest conditions is not required as long as operational (total particulate) monitoring
isin place.

NTFHWIANNEREFHIA, RERABESMSNRKEME. REET (BRT) BRI, mARENEHSK
HHFTE RSN

Consideration should be given to the analysis of total particulate monitoring of base levels for processes that
inherently generate process-related particles, for example, containers closed by fusion or processes that
otherwise generate product-related particles. These may include processes related to BFS, form-fill-seal, and
powder filling.

NFASHEFEETIZHEXABRNNTLE, Fln, BIREHANERIUEETREE57RF XD
BN TE, NEENEAKENSNFENHATOT. XETZTEEES BFS. ME - EE-BH MM AR
ERAXNITIZ.

Rationale

bz

At-rest conditions are reflective of design and initial operation and should be periodically verified (i.e., during
requalification) to ensure that no significant changes have occurred.

BSKFMRROZEITIMGERE, NEMHTRIE (AIEFHIAGE), UBRIBREERTK.

At-rest monitoring may also be useful to establish baseline conditions that can be taken into consideration
when setting in-process limits.

BAENNTHEREFMORER, AREIEPHRENTEEESEEA.
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Topic N: Sample Volume for Classification

EFN: RHITERRFER

Problem Statement

[ R PR AR

What is the air volume, in relation to particles, to be sampled for classification purposes of cleanrooms?
AT IEHEHRTRINFE, SHNTERNTTIXEERS D

Recommendation
il
The sample size described in the most current version of ISO 14644-1 should be used because this represents

the current industry standard that is required by many regulators around the world.
R FARIARAR 1SO 14644-1 HIERMBEAE, FAXKRRT HAZMITE BEVHERNSFIIT LR
;EO

Rationale
EH
The ISO standard is based on scientific principles and industry expertise.

ISO #RAMRIFRIBFFTI T\ 41iR A E R,
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Topic O: 20.5 um and 25 um Total Particle Monitoring

F&HO: 20.5 um F 25 pm EFRLAY LM

Problem Statement

[ R PR AR

Should limits be applied for =5 um particle monitoring for Grade A routine monitoring?*
EENIZA ARXBEBENEE =5 um BRI RE?

Recommendation
Bil

Routine monitoring for =5 um within Grade A can provide useful information. However, due to the low

concentration of particles and the possibility of false readings, the setting of limits may be misleading. The
focus should be on the overall trend rather than individual numbers, based on the low accuracy of the
measurement when counting particles =5 pm separately. The analysis of monitoring- result trends is more
appropriate’.

XA RXFHFT=5 um IR FHTEREN, TRUREEANEER. BR, BTHRIRERKE TR K
#igiR, Ak, BREMNEETRSTERS. HTFX=5um E’J%ﬁ*_u_ﬁi’fmfréiﬁ NEBEREK, Hit
ERNMERKES F, MARRENFL, WENERERATOIINEAGE.

Rationale

bz

ISO 14644-1:2015 states, “Sampling and statistical limitations for particles in low concentration make
classification inappropriate--*Sample collection limitations for both particles in low concentration and particles
greater than 1 micrometer make classification of this particle size inappropriate, due to potential particle
losses in the sampling system.” Monitoring and reporting of particles =0.5 um and=5 pm should be
adequate for evaluation of Grade A environments.” However, limits are not required for =5 um particles for
Grade A classification purposes.

ISO 14644-1:2015 M & "HTIRREN FRREMGEITRS], FENHEH#THE. .. m%%#i%zﬁqﬂiﬁ%’fﬂ’q
KR, RIRERFHAT 1 Bk FOOFERRERS, FEXNXFRZHTIEL . =05 HKMN=5
KEgtF AR E 2 I A RIR,
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HAT, AAERRHEE N I — S B ZESR A RIX AT = 5um R7 W, BAK =0.5um kLT 1.
? The same recommendation should apply to Grade B environments in nonoperational (as-built/at-rest) conditions (ISO Class
5).

AR R IE T T B AR AR (3 25/ 1E) 26 1F(1SO Class 5).
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Topic A.1: Setting Alert Levels and Action Limits

FHALERRIMTHRIE

Problem Statement
[6] 2 Bk
What are the recommended alert levels and action limits for aseptic processing areas?

TEAEFXOERRMTHRBEEAZ DY

Recommendation
Bl
Each manufacturer should have a formal program that stipulates the EM monitoring alert and action limits

and the methods used to determine them. However, any contamination in a Grade A area (and in Grade B
areas surrounding the Grade A area) or on product-contact surfaces should be investigated and the impact
on any product batches should be assessed prior to batch release.

BNEFEHNIZE—TERNAR, AERERENERRMTHRIAEHEXLRENTTE. A, AR
XE(IUE A ZXIEEE R B KX )3 > Mt RENEFTSER BN IZHIBE, 7 EERBITINIZITHHE
XA = it R IR0,

If new technologies are used for EM, the action limits for these methods should be at least comparable with
the levels set for the established methods, with adjustments considered based on greater sensitivity of the
new methods and agreed upon with regulators.

MREAFRAFETHRLEN, XETENTIREDNIZSEETENRERS, REFTEZNESE

RMERFE, FEREVMEEE, KR—.

Alert levels should be based on historical data but should be lower than action limits so that it is possible to
react before action limits are reached. PDA Technical Report No. 13 (Revised 2022): Fundamentals of an
Environmental Monitoring Program suggests statistical methods to be used for determination of alert levels.
EMBRAKFENIZETHEEIERE, ENZRTIaR, WEERARTIRATEL R, PDA BRAREE
13 B(2022 FF(EITHE). (FFBELITT 29 E AR BWE R TR E LR

For new facilities, production lines, or other aseptic processing areas where historical data are not available,
alert levels can be based on similar aseptic processing areas within the facility or at another facility or can be
established by use of environmental data generated during validation studies. In any of these situations, EM
data from the new area are generated and should eventually be used to reset the alert levels. Periodically
thereafter, data should be reviewed and, if needed, alert levels may be adjusted (e.g., be made tighter or
looser) based on the historical data. Caution should be used when limits are tightened to a level that
approaches process capability. It is also noted that alert limits that are significantly higher than in trend data
should also be avoided to ensure that a warning is triggered as soon as an abnormal situation occurs.

NFEEREDEEBENTRE. £-EKHMTELEXSE, o DURERENSEMZENNEXUTE
SRIE X MR BENEGE, SoRERIEARE MAEEIERBE LR £ LRMEMERT, BNIZEN
WX HARENEIE, FREAREEEMR. LEEHTEEHE NRFE, TRUREHLHIEAREE
PR (FIan: TESFER). EHREWZRIELSREENAKERN, MEEFER. 2218, BEsT
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BHEENENREDLRIZER, NWRER—BHUFEEIRSMEAES,

Rationale

bz

Some agencies have published recommended action limits for conventional monitoring methods; such limits
should be considered levels because they are not product specifications and may be not adequate for newer
testing methods.

—ENMEZR AT TEHXNEMENITENBINITHR, XLERENERAKE, BAENAZES@irng, 1
BERNESRHTINICNTTE.

In general, as a company designs its EM program, alert and action limits should be determined on the basis
of an assessment of product contamination risk that takes into consideration product and process
characteristics, process robustness, level of gowning, historical data, and other information relevant to product
contamination risk.

BAmME, S—RAFTRITEMRENTRIN, ERRMITHRNENIZET XN~ misE MR NITEE, &
RERT RIS, dEREN. P RFR. DEEEMEMS a5 NEAEXNER.

Not all situations require use of both alert and action limits; for example, it may not be possible to set alert
levels for microorganisms in Grade A environments because any microorganisms present would require action.
HIERBERBTEEAERRITHR, Fl: BT A RREPFENEEAREDHTEXRTE, H
LLETRETTIE A A RIMRH AR B EABRE.

In general, EM trends are an important element in the evaluation of cleanroom performance. Due to the
limited recovery capacity and the sampling nature of the methods, special attention should be given to the
trends but without neglect of the single count result for the critical zones (Grade A or Grade B).

BRI, MRENEERTHEEREMERN—NEER K. AT 77ANENEE D MBAEMERAIRS, N
AFREE, BERANARKEXIEHA RH B RPVEMTHER.
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Topic B.1: Environmental Monitoring Alert and Action Limits

F& B.1: REFRNERRMITEER

Problem Statement
[6] 2 Bk
Should EM alert and action limits be considered specifications?

TR S B PR AN T BN PR B2 A A AR AE D

Recommendation
il
EM alert and action limits should not be considered specifications. However, any contamination in a Grade A

or surrounding Grade B area or on product-contact surfaces should be investigated and the impact on any
product batches should be assessed prior to batch release.

INE N ERPRIMITHRAR WA ATFA. B, A RFEARE B EXEMEESE, HE~ mEMRENTE
R ZwIEE, FFEEMBRITZ A RIZ GRS E G~ iR m.

Rationale

bz

Alert and action limits are used to monitor and control processes. Specifications relate to a direct
measurement of product quality that is required to be met by an official monograph or filed application.
Exceeding an alert or action limit does not produce an “out-of-specification” result. However, any
contamination in a Grade A area or on product-contact surfaces may be indicative of a potential product
contamination and should be investigated, and the impact on any product batches should be thoroughly
assessed prior to batch release.

ERRFTRATREMESERE. ESEASRHEXNRIBFERFEN~RREMNEZENEREX,
B ERRFITIHRAS = E BHIRE NER. R, ARXEH~REMIE EAESETRERTE
ENFmEE NIZEE, FEEMBITZE, RIZTRNEEEE >~ SR .

EM alert and action limits are established for the purpose of detecting potential adverse changes or drifts in
a validated aseptic processing environment. These levels are typically derived from historical data and are set
conservatively. As such, alert and action limits are occasionally exceeded. These situations provide early
warning mechanisms that allow corrective actions to be taken before product quality is adversely affected. It
is not appropriate to consider EM alert and action limits as extensions of product specifications because a
cause-effect relationship does not automatically exist between EM level excursions and product
contamination. This is evidenced by situations in which EM action limits are exceeded during zero-
contamination-process simulations. Conversely, there are instances in which process simulation failures occur
and no contamination is detected by EM.

INE N E R PRI THRAEZ A T RMEFXRENBEAH T USRS, ERPRIITHNRAKFNER
BEBRTRETHLREIEFHTTRBRE, A, KEBEXETEMRMITHRMER, XEERRMTME
W&, MEE~RREXEAFE M R RERYIERERE, BREENERRATHRA = AR ERN
PREASEN, FARELKNKEERNTRS5EZEBABNFERRIR. Z—RMBIESS
EU BRI FBEF RN TRAERBENER, Bk, BH-LERLEEBREMARTMAEENZE
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Topic C: Environmental Monitoring—Relationship to Batch Release

FR CHIRELENSHBITHXR

Problem Statement
[ R PR AR
What is the relationship between EM data from Grade A and Grade B areas and batch release?

A 27N B XA SN BIRESH BT Z BHNXRZHA?

Recommendation
il
Microbiological and particulate EM data generated in Grade A and Grade B environments should be reviewed

as part of the batch-release process. Microbiological and particulate EM data from lower- grade areas may
also be considered. EM results that exceed established action limits in Grade A and Grade B areas should be
investigated and reviewed, and the risk to product safety should be evaluated. A microbial count excursion of
an established level, even in Grade A and Grade B zones, does not, by itself, mandate a batch rejection,
provided that the investigation determines that there is no impact on product quality and safety. Excursions
from action limits in lower-grade areas also require investigation, and this investigation may include impact
on batch release.

A R B KIMFH = E AR F IR N EBIERZ AR BTSN —E D #ETHE. MR
] A FRRIRF R XS MM D TR F AR BN SR . 81 A R B KX IEE S FTa1 R AR 5
HERNZWIAENEE, FENZIHEN RN, RIEE A R B RXEBA 4 T HAEYITEMN
RZE, hA—EZRELEMNT, RBFEHEAN~RAENL2M AR, BRIUEFFERXFNTT
FRRELFTERE, FEFTEZEENTHBITHZMm,

Rationale

bz

A carefully planned and executed EM program can provide a better understanding of the production
environment. EM data are just one of many indicators used to evaluate an aseptic manufacturing process.
Given the lack of accuracy and precision of a microbial count result, a single result alone may not be significant.
However, any contamination in a Grade A and Grade B area or on product-contact surfaces should be
investigated and the impact on any product batches should be assessed prior to batch release.

—ANEI BT T AT IR ST RO AR T A SRR RERNEERAR T ETE A IR
MIFZIETRz—. £ETREYITHERRZ AR MEERN, ENERASTRFAETE., Af, ARMB
RIX I = miEh R E LM ESEEBNIZHIAE, H BN ERCR AT Z B E xR~ iR .

Reaching or exceeding an environmental action limit does not necessarily indicate that the product is
adversely affected. An action-level excursion should precipitate an investigation. The overall purpose of the
investigation is to determine the source of contamination and establish, insofar as possible, the cause-effect
relationship between the observed action-level microbial count and cause(s) of product impact of the
excursion. The significance of an action-level excursion in EM and its impact on batch release is determined
by a comprehensive investigation of all conditions that might impact the acceptability of the process and the
batch (es) produced by that process.
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BEHBIHETHIRA—ERKRETRI B AW, TaRERNZAHTREE, AENSEENE
WESER, FHROUEHENEDAT ﬂKiMdi%ﬁg%tﬁF%%Mi@%l%%%oﬁT%%m
TZEIENNRAFFUREZIZEFMHCRETEEHIEE, MREREENTHKERENEEN

B HSHRMATHIR .,
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Topic D: Location, Frequency, and Duration of Viable and Total Particulate

Monitoring

FRE DA T HEN F RN E. SRMFFEAE

Problem Statement

[ R PR AR

What should the location, frequency, and duration of viable and total-particulate EM be in classified
cleanroom areas?

EFEXE, AR T BN T IME N AAIE . RIS B Rz e 4?2

NOTE: The principles presented in this topic are applicable to decision-making and criteria selection for EM
conducted in cleanroom areas, including Grade A filling areas and adjacent support areas. These principles
are applicable to various processing technologies, including conventional fill rooms, RABS, blow-fill-seal, and
isolators.

A AFFFRENFERNEATAEESEXE (81 A RERXKEMBRFEXE) #THIREENAR
RHMERSE, XERNERTEMESRAR, SIEESELEE. RABS R, R-E-HMRES.

Recommendation

il

The location, frequency, and duration of EM should be based on scientific analysis and risk-based decision-
making.

IEENANE . RS B IZE TR ETREERFIE.

*  The monitoring program should be designed to provide evidence of control within the environment
without compromising the safety of the product, regardless of the technology used to maintain the
environment. The monitoring method should capture data in a manner that is effective in
determining environmental control. Trend analysis should be performed to assess the capability of
contamination-control measures.

TV IR AR SRARIAGE, BN AIRIT R AR 0/~ e £ VIEN TR EF R =6 a9iE
o MW ERZIAB AT IREEIR, KFENIREHE TR . WNTTEN#TES DT, U
GRS AL

* An understanding of the process and the inherent risk factors that can adversely affect product
quality must exist. This includes selecting monitoring locations that will provide the best chance of
detecting contamination in proximity to the product. The risk factors that should be considered
include elements or conditions (including interventions) resulting from EM and the sterility of
components and product-contact surfaces that may adversely affect the cleanroom environment to
the extent that product quality is compromised.

DT BRI REURTEXN " mREFEAHEMNERNREE R, 815 HRESENSK
M= ORISR ATIONVENERE. NEEHNKREREEE: FRENNAGUE™ R
AEREANTE M ST RENESFERE~EAMHLHNTEREG (BT, METEm
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FEHHEEO

Companies should use risk assessment and analysis to determine which factors provide the needed
information to make these decisions. Risk factors may include but are not necessarily limited to the frequency
and duration of human activities in the monitored area; efficiency of the barrier and other control systems
designed to protect the product; impact on the product of environment-borne contamination; additional
controls and monitoring methods; historical data related to process failures; effectiveness of and risk
associated with monitoring techniques; regulatory and organizational commitments; work (personnel; mate-
rial; and process) flow; airflow and differential pressure; proximity to exposed components, products, or
product-contact surfaces; and other factors that the company determines to have a potential impact.
@ﬂfﬁﬂ%ﬂ@ﬁﬁﬁ“ﬁ%ﬁi%%ﬂ%&ﬁ?ﬁﬁﬁ%&i%%%%ﬁoMEI%T“@%ET%
BRT M XA FTEEN A5 ?ﬂ%ﬁﬁﬁ'&ﬁﬁFﬁFFEMEFﬁH%§ﬂ LGFHAER Exﬁ
#m% o0, FOMAERIFEN A, BT Z2MEMXA N R ETE M&k%ﬁﬂﬁﬁﬁ%ﬂ@ BEH

BLFKE, THEAR. BRI Z)RE, UAMEER, SERBNAG. FRE/~ REMRENES, M
AT%EMTb I EAME R,

NOTE: For more prescriptive criteria, practices, and requirements, see PDA TR-13.

A RTEHSCHIRE. KERFE XK, 1ES 1 PDA TR-13,

*  The risk of performing the interventions associated with EM versus the benefit that EM information

may provide should be considered. Location, frequency, and duration should be adequate to
demonstrate control without the introduction of additional risk of microbial contamination by
additional monitoring. Also, the use of EM methods that do not require human intervention or the
use of media while still meeting the objectives should be considered. Duration is not a consideration
for surface sampling; however, timing should be considered. Viable monitoring of sterilized product-
contact surfaces should be performed only at the end of production. Not every
product/component-contact surface may need to be monitored.
N EEFTHRREENBXNFRANE SHEENE SR ENEL. NE. MRN8
RiZEPUEBREHIR, MASBE M NN EDSENE . o, ENEEFERAFTE
ANA T ERAZRAENRELENTE, BB BiR. N TRERFENEEFLENE, B
ZIERNEZHE. RAEEEFERNAT RYNE RENS fEMREH TN BN, FEE—
/R AR AR R

Rationale
bz
Although the Grade A and Grade B aseptic processing area is not sterile, well-controlled Grade A and Grade
B conditions are an important factor in ensuring product sterility. Although the correlation between the
condition of cleanroom areas adjacent to the Grade A and Grade B area and the performance of the Grade A
and Grade B area is not absolute, the monitoring of these adjacent classified areas is of scientific value and is
recommended

EARMBREEMIXFEARLEN, ERFEHIM ARMBREANHRTRLEEXREE. R
ﬁ%?A%ﬁB%Eﬁmméétﬁm$#%A%ﬂB%EWMﬁ z@%ﬁ%ﬁ?%ﬁﬁ%,@ﬁﬁ
WP RXIFHTIEMNEARIFZNE, R HEFX .
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Monitoring, although necessary to demonstrate control, also requires interventions that themselves present

risk. Therefore, monitoring location, frequency, and duration must be carefully considered to optimize the
benefit while the risk is managed. Excessive monitoring may add risk from human intervention with- out
adding enough benefit to offset that additional risk. When EM interventions must occur, risk must be
considered, and steps must be taken to minimize the effect on product. These steps may include the use of
new technologies that do not require human intervention or the presence of nutrient media.

RE RN TSR XEMNEG2LHEN, EhBEXRTIHERERTENRE. B, SOUFa% &SN
B, MERFFFEEE, DUARIL IR, RNEENKRMNERN, SEENTERSBIMAA TN, o
ALIBINE BB SRADETOMNI NG . M AJUHETIRE IR e, A% BNk, FHXIERE RER
DX, XL R BEERAATEAATMEE FEFENTEA.

Trend analysis is also recommended because of the inherent inaccuracy of any single microbiological EM
result (i.e., colony-forming unit’). Although a single microbial result may not be indicative of a problem, an
adverse trend is much more likely to be an early warning of a potential degradation or loss of control within
the environment. Such adverse trends should be investigated to ensure that the cause is determined and
control is retained.

BIWHTEENM TN A —MRER, EEIR MEDIRENERAVE B LR L) EFERE BN ERE.
REBNMYEMERTREF ARG ALDE, EAFNEREERTRIRAERBENTZHAENME.
NFEXFAFES, UHRERRERRE IR,

When available, technologies or methods that provide adequate scientific information and require minimal
human activity in the Grade A and Grade B area should be considered.

HEEXMGNERLT, REERHEPBZEEFUR/NMLARENNREASITE, 7 A R B RXE#HIT
IR

The level of human activity and the potential risk of media residue needed to perform surface monitoring in
the Grade A and Grade B environment pose a risk of contamination of products, components, and product-
contact surfaces. Therefore, this activity should be performed at the completion of the aseptic process.

A R B RIMERHITREAMED BN BNAKENNEZEFERENR, SN~%. A8~
miEMREERTE. FAlt, XMTENELE LZEREHTT.
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Topic E: Investigation and Documentation of Environmental Monitoring

Excursions

F A ERERNERIEETC R

Problem Statement

[ R PR AR

How should EM excursions be investigated and documented?
IR BONBARN G0l A E AT 3R ?

Recommendation
Bil

Elements to include in the investigation depend on the sample type where the action-level excursion occurred.

Suggestions on which elements to include in the investigation can be found in PDA TR-13. The corrective and
preventive actions must be documented and kept as good manufacturing process (GMP) documentation for
investigations in relation to exceeding action limits. Additional details on investigation elements can be found
in PDA Technical Report No. 88: Microbial Data Deviation Investigations in the Pharmaceutical Industry.
HERNBRNERRRTRETIKHRENHEAXE, XTFENEENER, J5M PDA TR-13,
DIFUR A IEFNTRBA HE & B8 H AT PR BT S BHTIC R, FF1EA GMP XM —EB Rt i TiR . KT8
EEZNEZFMER, TSN PDARARIRE % 88 5. #HZ7TWHIKEYEIEfZETE,

Records should be maintained as part of the routine EM program, including results for samples exceeding
action limits and include description of the deficiency, possible causes, action steps and their schedule for
implementation, identification of persons responsible for relevant corrective action, and evaluation of
effectiveness of action steps. Evaluation of trends of the sample location and adjacent room/area and
microbial excursion identification results should be included and documented in the investigation.
IRNEABBRELENEFN—EBOHTHEY, SREITIRNEARER, HEERERER. TTRE
A . TahP B R ELMER a5k XY EREENRTA MR U IETRBG BB AT, BEFFCKNA
BNEHE NHEARBEMBMEE/XENEENTE, IURIRBI MY BIRG

The risk for product safety must be evaluated for EM results exceeding action limits in Grade A and Grade B.
The investigation should include product impact assessment and evaluate the risk to other products
manufactured in the same time frame.

NF AR B RXE,, BETHHRMARENER, HIHE~RLeNE, BEREE: ~aeinif
i, FIHEX E— BB A4 = A EL At = A KBS

Rationale

b ::]

EM is a critical element of the sterility assurance program and is one of the most important measures of
control in clean areas. It provides meaningful information on the quality of the environment and should
promptly identify potential routes of contamination, allowing for corrective action to prevent product
contamination.
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HREENELTERILTUNXRER 252X ERFNREZREGEZ—. CREFXRERENERENX
MER, HFHEEREZIBENSEERE, MXEYIERGRLE~R55%.

The documentation is used for recording and demonstrating that the environment has been in control during
production of products, and also that the impact on product quality has been evaluated. Furthermore, the
documentation should be used for checking the effectiveness of the corrective and preventive actions taken
by reviewing previous investigations for similar occurrences.

XHATFCRMIERES MAEFIEFRXNHMENES, UEN~RREZWMATEE. I, HE AT
XNERMEHNIBEE X RIG BRI Y EMTLHEEEEE .
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Topic F: Rooms Classification/Zoning for Terminally Sterilized Solution

Products

FAF: RERBERRT mBFEE 2R/ DX

Problem Statement

[ R PR AR

What is the appropriate cleanliness grade for areas used in the manufacturing of terminally sterilized liquid
products?

AT REKERET mOE S~ XEEHAEREFR?

Recommendation
Bil

A Grade D environment or better is typically suitable for the control of environmental microbiological risks

during compounding of a terminally sterilized product formulation as long as microbial ingress and growth
risks at this stage of manufacturing are properly mitigated. A Grade C environment or better is typically
suitable for the control of environmental microbiological risks during the filling of terminally sterilized liquid
product formulations as long as microbial ingress and growth risks are properly mitigated at this stage of
manufacture.

D RERY D AU ELMIE, BEEATEHRERNEFRATTEFEEMNNEREYNG, RBEELT
FEHI B E SR RS LR MAEKNEEEIT . C AERS C RULEFRMNAER, BEERTEHREKXK
B mERLENREREYNG, REEERNRE SR EMEDSEMERKNEGE T,

Based on risk assessment and historical data, higher environmental classifications may be required for
compounding and filling operations for terminally sterilized liquid products. The risks of microbial ingress
originating from WFI and formulation ingredients should be addressed and mitigated through the use of
initial microbiological risk assessment followed by ongoing microbiological testing to ensure that the
microbiological content of raw materials is low and under a high state of control. The compounding and
solution transmission system (mix tank to filter to filler piping system) should be a closed system (the
compounding portion open to the environment only when actively adding ingredients), thereby minimizing
the potential for ingress of microorganisms into the process stream during the compounding and filling
processes. This system should also be regularly cleaned and sanitized as an additional microbial control.
RIERETHEFGL L EE, NEREAXKERETSNEHFERRETRFTEESNNERT ., NBED
BT AE 490 IR B TR A A SR A 8 A 0 M SFe AR AN B AR T 5 PR K RO JR B R O AR TS R XUB uﬁﬁﬁﬁ?ﬁﬂ
MRESERFLTESERERS. EFHfARERFRES (MRREZIDESFIEEVNEERSE) N2
—NEARG (RH LFXEREN R EMINE), MsAREDEEREYERRFEEIREPHEN
IZ;/)ILE/]—,I—AE'IE 12%41, reﬂﬁﬂ/ﬁ/ﬁﬂ[/ﬁﬁ- 'T/Ejjgﬁﬁl‘ﬂl]ﬁlflr_%ﬁlﬂﬂ 73’11’_,0

Rationale

b ::]

Microbiological control of the manufacturing environment is essential to prevent risks to sterilization efficacy
and endotoxin content in products.
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RN E YR RES RERRN~ P AS T2 EXNRHXE.

The manufacturing process for terminally sterilized solution products typically consists of the following

primary steps:

RAKREBARTMNEFIEBEGENTIESE:

1. Compounding of pharmaceutical ingredients in WFI to appropriate formulation requirements
FRRAUE R 7T RS KR B S 254 R gt

2. Filtration of solution (0.45 micron (um) or better)
BRIEIE (045 K (um) EN)

3. Filling and sealing of solution into the container—closure system
BaRERT BARBHRGHHEE

4. Terminal sterilization (PNSU =10-6) of the solution and container—closure system
BRNERBHARGNRLKE (PNSU <10-6)

The greatest microbiological risks for this process include:

ZILZERRMEY NG ETE:

1. Ingress of microorganisms into the process through WFI and other raw-material ingredients
MBI TS FKMEMERER SR TS

2. Ingress of microorganisms into the compounding system
WEY S REH RS

3. Growth of microorganisms in the aqueous formulation during the time between compounding and
terminal sterilization
MEHIZ &RE RERELTREIERPREMNEK

4. Ingress of microorganisms into the product during filling
BEELEPHEY SR R

5. Ingress of microorganisms into the product from microorganisms resident on the container— closure
system.

Bar-BEHRENHMEMSES M

A Grade D environment is suitable for use for the compounding of terminally sterilized product formulations
as long as microbiological risks are properly mitigated.

REELREEFEYNE, D RESMER TREKE = MALTTEH.

Many terminally sterilized solution formulations may potentially support the growth of microorganisms.
However, the risk of uncontrolled microbial growth in aqueous solutions may be addressed through risk
assessment and subsequent mitigation through refrigeration and/or by limiting the amount of elapsed time
between compounding (when WFI and pharmaceutical ingredients initially combine) and the initiation of
terminal sterilization.
WEREKEBRTREATRESIFREDNEK. AT, KERPHEYAZ G LKA X U@
it MBS THEFI R SRR R, FEHIE R ARIDSEA/SMERS (5 AKNREREREES) 576
R RE 8898 FRET e,

A microbial retentive filter (0.45 um or 0.2 um) should be used prior to filling as a critical control point for
each solution product to further mitigate upstream microbiological and particulate risks. An active filter-
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integrity testing program must be in effect with passing integrity results a critical requirement for product

release.
EAENBRTRIERS R, NEERFFAREYEBITER (045um = 0.2um) ., IHE—DRERK
AR, LRSS EENR BT NERE ™ MEITRREE K,

Environmental microbiological risks pose the greatest risk to the product during the filling process. A Grade C
environment is typically suitable for use as a control for environmental microbiological risks during the filling
of terminally sterilized liquid products. Although there is a limited risk of ingress of microorganisms into the
product or container from the environment, the effect of this contribution to the overall product bioburden
should be considered and mitigated during the design of the terminal sterilization process and its associated
delivery of physical and biological lethality to the product.

RS, FRAEDNR RN RUASANRAR. C HREEE AT RS RE KA 24
BTN ARA R, BAREDMFIEASRREBOARHER, EERITBLXERER
X MR METEIE R, KRR R R S B MR .

Microbiological testing is to be employed with terminally sterilized solution products on an ongoing basis to
evaluate the overall state of microbial control for the compounding to filling processes. Microbiological testing
should be performed upstream of the microbial retentive filter and also on filled containers (presterilized
product bioburden) immediately prior to exposure to the terminal sterilization process. A high state of
microbial control can be demonstrated with historical bioburden data that shows low total counts and moist-
heat-resistant spore counts. Action limits for product bioburden samples should be based on the sterilization
cycle design approach utilized, including the physical and biological lethality delivered to the product.

R FFE A KEA - mdt THAEMEN, PUHAMERZERIRENMED EHBEBR. EHMEY
BBRIRESRN LFNRAXEIZANEERAS (KERFmEMRE) #THEMEN. IRHEEY
IR R ST EFIRDE A T EGRIR, WEHEAMAEYER A TRIFKE, &~aMED st ae
THRNETRERNRKERHRITTE SRERE~ RN ENBEDEILE.
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Topic G: Cleaning and Disinfection Program for Grade A and Grade B Rooms
F& G: A &M B ZEENBEENHEER

Problem Statement
[ R PR AR
How is a cleaning and disinfection program for a Grade A and Grade B room designed and qualified?

A HF B FEEREETESER I ITFIAN?

Recommendation
Bl
A disinfection program for Grade A and Grade B rooms should be designed to achieve an acceptable level of

decontamination.

A M B REERVESEFNIAR X AL KE.

The disinfection program should be designed based on a risk assessment that includes consideration of the
following:

ETREHERIDESITY, SEMNTAENEER:

*  Cleaning of surfaces within the Grade A and Grade B rooms is a prerequisite for effective disinfection
A RF B REEANREEEEAIUESHNEREMSE

* Disinfectant should be capable of achieving a 2log reduction for bacterial spores, 3 log reduction for
vegetative/fungi to a spectrum of microbial flora (including site isolates) on representative surfaces
HETINRFERRMRENBREYERE (BREFUEHSBEHE) NHAREBTFRERE 2 X8, Exd/E
B 3 DX

*  Disinfecting procedure should be capable of achieving not less than a 1 log reduction of bacterial spores
or vegetative/fungi in a 1-5 minute contact time
HESTEFNEEE 1-5 DHNEMNEREEERFRERE/ EENHRERRKADT 1 X

*  Chemical compatibility with the surfaces
5RENCEFREMH

e  Effectiveness on different surfaces taking into account surface characteristics and necessary dwell time,
wetting time, or contact time; this should be confirmed with in-house studies against actual surfaces
using the actual application process in each facility and may be supplemented with reference to vendor
literature.
HEREFEARRE LAMR, BTEERRESFHEMNSENEEE. BTN B s it e, Xy BIid
AN RERBEALFOES TZNRMARHETHIN, HOISEHRN AT

*  Feasibility and safety of application
EEEFNTTENRe M

e Efficacy and reproducibility of the application procedure
EEREFNARENTES M

*  Potential disinfectant residues
BIERESFITRE

*  Procedures defined in sufficient detail about the sequence and specific locations to be disinfected and
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the detailed disinfection records (e.g., logbooks)

HEEFIEFAMESIUFNEEESMNE, NEAFRRESICE (MEXA).

Initial qualification typically includes the actual disinfection process, including the maximum time between
disinfections, followed by more intensive environmental sampling.

BEARINBE EALIOESEE, BRFRUESZENRKERNE, RRREERNIERE.

EM evaluates the efficacy of the disinfection program in an ongoing manner. The EM program should include
trend analysis and periodic evaluation of changes in the environmental flora.
MUFLERRENN T RHOESERFNE . NIRRT N & T KR ER R LA E Y
1o

Rationale

EH

A disinfection program is dependent on a combination of the disinfecting chemicals selected, the physical
surfaces to be disinfected, the cleaning of the physical surfaces, and the reproducibility of the disinfectant
application process. The initial qualification of the disinfection process is designed to demonstrate confidence
in the effectiveness of the process. Ongoing EM data demonstrates the effectiveness of the microbial
contamination control system, which includes the disinfection program. The actual microorganisms found,
the numbers, and the distribution within the facility compared to the trending history, indicate if the data are
consistent with historical area performance or if there has been a shift in control.
ESEFIATERNESKTER. FEESNYERAD. YEREMNEEULESHIFERAIENTES
M. ESEFRNVSHIAENSIERESEFANE . FENMRRENEIEILRTREYSEEHRS (8
HESER) NERM. RENIFRRIMNBEY . HEUR P HIEASHLEHMELL, RABELRESH
EXFHERR—E, HERHEEREZK.

Caution should be used when employing a vigorous wiping application during the validation of the
effectiveness of the disinfectant agent because the wiping action may enhance the removal of contaminating
entities.

ERSFNARMRILN, BABKNITEEERNNE/ID, EABHMETES 5 RILENER,
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Topic H: Identification of Environmental Isolates

FH H: RELPEENEE

Problem Statement
[ R PR AR
What microbial identification strategy is appropriate for the EM of samples?

IE RN RRENEEREZHAY

Recommendation
Bl
The characterization, identification, strain typing, potential source, and cause of microorganisms recovered

from environmental and personnel monitoring are important parts of surveillance programs. The
characterization and identification program selected by the laboratory should be defined in writing. This
written description should specify the frequency of characterization and identification, the standard
procedures for the methods used, and the consistency with regulatory expectations for identification. A
characterization beyond the species level, a comparison of microorganism identification profiles, and the
creation of a user-database may be useful in tracking and evaluating monitoring trends.

X MIRZFIA RN A LI BEDHITHENE .. £F. BHESE . BERENRE ST EEITRINE
BHMED . RRFEFNFENENEEREFEEPEANE. BEHEIR R RHHIE RN E L E RN
R, rRATENGRAERR, UEEEEBITNEEMER—B. BRFMRNFFHENEIN, BEDLEEEERN
EEER AR A AR R B o) s A B T ERER AN ln i B

Table H.1 gives an example of a scheme for the extent of characterization that may be used for the recovered
microbial isolates. The extent of characterization and rationale should be documented and should be
determined on a case-by-case basis with consideration given to risk assessment, facility qualification, and
appropriate trend analysis.

& H1 ZGIEATX RSN D BEETHFIEMNENSEE . FIEMNENSEEMNEHRNICE, NIREEARE
RHE, BREEXENMG. ERIARE S NEE DT,

Table H-1 Identification/Characterization Scheme
* H-1 £E/FENETR
Extent of Identification/Characterization
(Minimum Expectations)

EE/AHEMENER (REEXK)

Isolate and Origin

DB EKIER

o _ _ Environmental monitoring of Grade C and D
Characterization  (Gram  stain  reaction and AL ,
classification areas for alert-level excursions

Xt C A D KR XTI N H B E AR
GE]

Grade A and Grade B classification areas and alert

morphology) only
EHENE (E=ZREEBRENFES)

Identification to species level and/or action-level isolates from excipient, finished
K EFFhR product, environment, and water samples

A R B REHHIMINEKRBEEL . TR
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KB B HER RN/ SRR DBE

Significant product or process contamination failure

Identification to strain level using such methods as
strain typing, molecular fingerprinting (genotypic
method), riboprinting
HITEKDE. 2FIES (BRETTER) . BABENT
FEITERHTEREE

(e.g., media fills or sterility tests) and significant
adverse trends in environment and water
monitoring

BERNFMBALZFREM (NEIERSTE
%) UERREF/KENFERERN A EREES

NOTE: Care should be used in comparisons of results from different identification methods.

A BOERIERARLETTANG

NOTE: As noted in EU Annex 1, “Consideration should also be given to the identification of microorganisms
detected in grade C and D areas (for example where action limits or alert levels are exceeded) or following
the isolation of organisms that may indicate a loss of control, deterioration in cleanliness or that may be
difficult to control such as spore-forming microorganisms and moulds and at a sufficient frequency to
maintain a current understanding of the typical flora of these areas.”

A MEREME 1 AR, "ENEEXN C R D RXEISNENMEDHITEE (a0, BidFTahPRIEDSK
EMKFENAE), o BHOIERKE. ESE TR TEENETNEEY (NREYRFINER)
HITEE, FREFEBOHIER, NRFEXNXEXFAWETMANEST#

For some types of processes and products, concern regarding specific organisms may determine the level of
characterization and identification required. Initially, many isolates may be characterized and identified to
establish a database of the microorganisms found in the area. Periodic identifications should be performed
on routine monitoring to check for changes in predominant groups of microflora. A change in the microbial
flora might signify a change in a system that should be investigated. Moreover, characterizations can be useful
clues to the possible source of isolates. For example, Staphylo-coccus species are commonly found on skin,
and Pseudomonas species are usually associated with water.

RUEXBNTZH~M, MHEMEDNXTTRSRAEMENRIENENLEEKE., &¥, THFEZHE
BHTRIDNENEE, MBI ZRELMOMEDIIEE. ZEAFEENFNEHHTEE, MRETER
EYRERNTL. MEVEHFNTHTEERERFRE T TH, ENXMER#TES. Wit FHENZE
ARENBEMUTRRRERFANEER. 610, FFREBEFETRRKL MEREMEBESKEX.

Rationale

EH

The purpose of EM is to demonstrate whether the monitored environment is in a sustained state of control.
Identification of EM isolates commensurate with risk is valuable toward understanding the sources and vectors
for contamination.
REENNENSIERZENTIEE R THEZERES, BETAEMNREENIBENEEX T #5E
BEFRSRENZRENE.

In cases where Grade C and Grade D areas are shown to be well in control, then action limit excursions will
be infrequent. Therefore, it is advisable to periodically identify representative colonies of the recovered
microorganisms to the species level, in order to have a full understanding of the flora in the Grade C and
Grade D areas.
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R C A D RXEREEFIGRY, BATHREBFNEARTRILE. Fit, A TE2HETHE C &
T D FXEMEEIER, REFEHNERBEDHIREEETZFHTHRLEE.
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Topic I: Growth-Promotion Testing of Environmental Monitoring Media

FA I MERNEFENREKRE

Problem Statement
[ R PR AR
What constitutes a scientifically appropriate program for routine growth promotion testing of EM media?

MERENIMRENZEFRENENREKIXEEFETAY

Recommendation
Bl
A quality management program for all incoming or in-house prepared media should be in place for evaluating

media for its intended use and for its acceptance. Lots of media should be tested for their ability to reliably
recover microorganisms. The growth-promotion test is one of the tests conducted by the microbiology
laboratory that is used to achieve this. For growth-promotion testing of media used for EM, there should be
a predefined list of test organisms. This list should include compendial organisms and may include
environmental isolates if those isolates differ materially from compendial microorganisms. This list should
represent a range of “representative” microorganisms that could be encountered in manufacturing
environments (e.g., Gram-positive rod; Gram-positive coccus; filamentous mold and yeast, Gram-negative
rod).

XA SMNEFE AR ENIFFEF EREEERF, MWHEEARENTEHARMNEKIEL. MR EHR
BAEEABEYNEN . REKREEREYIREHATHNRNZ— BTFIRAX—BHR. EXATHE
BN RE#TREKKREN, NARHE—MIRHMEDNEE. RN BEEARMAENMEY, a0
RUREENIBEESHEMENBEDEERER, LUIEERREENNTEE. ZEENRREFHEHR
TREBHMEM RERM "HEY MEZRMEMAE. EXRAMKE. ZREEMBEEE. EXKAMH
HHE) .

Growth-promotion testing may also demonstrate that the transportation route and different processing
methods do not adversely impact the ability of the media to recover microorganisms.

RAEKHBRA T RUER, S8 MARMNIN LI AR EREERMEMOE N = ERTIE .

Skip-lot testing, in which not all of the lots are tested, might be justified based on consideration of risk
elements, including but not limited to a robust supplier quality system, audit program,
communication/notification policy, and experience with the vendor.

BAHUICEHRAC I, RIANAIEHCRETIR, TRETRRRENEE, BIREARTITEMNHNET
FREHR. HiZti. AR/BHMBERUESHNENEERR.

Rationale
HEH
EM media should have demonstrated the capability to recover a range of potential microbial contaminants.

RSN T B N BEER B AR AR RUAEY SR
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Topic J: Incubation Temperatures for Environmental Monitoring Samples

T ): MEBENHEREFRE

Problem Statement
[ R PR AR
What incubation conditions are scientifically appropriate for EM samples?

IE N R PR R AR AT

Recommendation

B

Mesophilic incubation conditions (a single temperature within the range of 20 °C to 35 °C + 2.5 °C for three
to seven days) are suitable for recovery of microorganisms from normal ambient-temperature manufacturing

environments.
B &M (20°C~35°C+25°C SERINME—EE, 4 3 & 7 X) EATMNEEEHMNEKE
SR E RS T

Although detection of yeasts and molds can be improved by the use of specialized recovery media, a
nonselective microbiological growth medium, such as casein soybean digest agar (or soybean casein digest
agar (SCDA)), is suitable in most cases for the total aerobic flora.
BATINEFAELRSEBEIENESENEUSR, ERFEEMREYERE IREARZTHEAERE
(FAEEEEEBLIRAE(SCDA) SHEASHIERTIE i-? ﬁﬁq—uﬁﬁﬁ.ﬁm R

Assessment of environmental isolates and the incubation temperature regimen is recommended to confirm
that the use of the nonselective media is sufficient to address the risk posed by any unique conditions in a
particular cleanroom environment.

BN RED BEMNEFEE T RHTIHE, MEIAFEEMERENERE U EEFEREFE
TR S AR A MRS

Each manufacturer should select appropriate media and incubation regimens. The media used by various
monitoring methods should be exposed and incubated according to the established EM program, and
growth-promotion tests should be conducted using compendial standard organisms; these tests may include
environmental isolates.

BEFBNEFRESNBARENERTR, EMENTTEMEANEFRENRRE BRI NWIRREN 25
TIRNMEES, FREAAMEIEMEDHTREKRR, XEXKTEETRELBE.

NOTE: Some studies have shown that recovery of yeast and mold may be hampered by incubation at higher
temperatures (above 30 °C), but scientific consensus has not yet been established.

Er —EMRERE, AREREE (30°C ML) TEAYESFMESNBREMN LR, BRZREREMHI

12,

Rationale

Eh
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There is no universal set of incubation conditions that will reliably detect all types of environmental
microorganisms that could be present from a given sampling site at a given point in time. It follows that the
purpose of using a defined set of incubation conditions for detecting environmental isolates is to establish
whether any microbial changes or shifts are occurring within the manufacturing environment.
A —E1B AV I &4 0] U] S 3 A0 S FE A E B (8] M TE SRAE R o] BE TR AV P B KB MINIR A
At ER—ERENEARFERENARENBENENEREESRREREERE THREDTUHETS.

The use of a non-selective medium should be sufficient to achieve this objective. An assessment of
environmental isolates should be performed to confirm that the use of the nonselective medium is sufficient
to address the risk posed by any unique conditions in a particular cleanroom environment.
FRIFEFUEREN EUZINX—BIR. NNHEDBEHITITE, URIAEAFFEEMEREEMNE
45 T 4 = AR eI R AT SR RS

The recovery of environmental molds should be considered in the selection of the incubation temperature
range and sequence of incubation temperatures, with a procedure and frequency based on risk assessment.
FENENERFZEFRECEMEFREINFN, NEESREBEENEKER NETRRIFEHER

FFAISR
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Ill. Validation (Aseptic Process Simulation)

BiE (REIZ2&HM)

400-877-0626 ~ 91 ~ canny@TigerMedgrp.com



(o Tigermed | canny

HERIES ity Points to Consider No. 1:Aseptic Processing (Revised 2023)

Topic A: Acceptance Criteria =@ A: TJIEZIRHE

Problem Statement
[ R PR AR
What are the acceptance criteria for aseptic process simulations?

TE L 2R EZIEE A7

Recommendation

B

The objective of APS is to produce zero contaminated units, irrespective of run size. Therefore, the target
involving such simulations should be zero positive units.

TRHEBR/NIE, APS BBIREPEFETISRMNT M. AL, WERENUNBIRNIZETLH.

Upon discovery of any positive units, an investigation that includes a comprehensive risk assessment should
be performed to assess any potential root causes, implementation of corrective and preventive actions (CAPA),
and respective documentation.

ERIEFREMEAE, NHTEESENRITEERNNEE, WIHEEEEENRARRE . 2 EMMEHHE
B (CAPA) RIRATIBESLIA R AR

In addition to other qualification requirements, it may be advisable to include multiple process-simulation
runs to verify the robustness’ of the implemented corrective actions with consideration of the following:
BREMIFGIAZ RIS, LHEZREE LZRINETT, MFIARSEAM EREENRENE, HEEUTEER, 2
BRERY:

. Potential for multiple root causes
REFES MRARE T 8E M
. Umntended consequences inherently introduced by CAPAs that are otherwise not sufficiently challenged,
or that may represent a departure from the original qualified state
Hi CAPAs SIANBIRFEMTIR Z SMN/E R, XL CAPAs BB RN #HITHE, BEARRKT SHHEHIA
RERE.

Investigations that determine a definitive and readily identifiable root cause might provide grounds for a
reduced number of repeat run(s). However, CAPAs should be put in place to avoid such issues and prevent
deviations to studies and processes from reoccurring.

WETPHESTIRINNVRARENFEE, TUARSESETHREERMESR. Nt NEHIE CAPA 1)
BRI KB, FHEEEERAARRENLIZRE.

In all cases, the execution of additional run(s) without the undertaking of a comprehensive risk-based
investigation to identify and correct any potential root causes is not acceptable.

ERAIERT, FEXBERTEEANEIAZE ORI IEHTAENRAERNELT, RITHMINGETT
e ANTEZN.

! 1 Robustness in this case is focused on the maintenance of sterility.

FERXFPIE LT, @ LI B R R -
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Rationale

bz

Process simulation contamination rates resulting in zero positive units should be achievable in well- designed
and well-operated production lines.

ARITEE, BTREFNES% L, TERINSERMIZT NIAZFREM.

The APS provides additional, but not absolute, assurance of process control on a periodic basis. While part of
the overall approach to process validation, process simulation is only one of the many tools or approaches
designed to evaluate the processing steps for aseptic manufacture. The necessarily high degree of control
and assurance for aseptic processes relies collectively on the qualification and validation of many systems,
including product, equipment and component sterilization, personnel training and aseptic behavior, and
environmental controls, and extends to facility design, inclusive of personnel, material, and equipment flows.
Since these processes are linked to the overall control and assurance of asepsis, the occurrence of even a
single contaminated unit in an APS may be indicative of an underlying issue in any one of these systems and
should be viewed as a significant event.

APS EHIAN T ZHEFREMIMIRIE, EAFAREXNN. BARLZRWIFMNEARTTEN—D, BILZEN
REATHEXEEAES M ITSRARZ TRES A%z —. TEILZAMAIANE RS MR ERS T
ZRGNFINNKIE, 81~ M, BRENMHENKE, ARBNFMETETAMEREES, FEmE B
if, BREAR, YRMEER. HTXERAESTERENEAEHNFRIESSMEX, ik, BIEFER%E APS
PHR—NZBERNET, WURKRAEPEA—NRGEEEREDR, NEERANERSZM,

Owing to the complexity and interdependencies of all aspects of aseptic processing and the limited diagnostic
capability of the process simulation, a correlation between a specific event and a positive unit(s) is challenging.
All positive units must be comprehensively investigated using the principles of quality risk management with
a purpose of identifying the root cause(s), implementing CAPAs, and verification of the effectiveness and
impact of those CAPAs, as applicable. This approach is required even in those circumstances where a definitive
root cause is likely since the contamination may be due to multiple root causes or causal factors that should
all be considered as part of the overall investigation conclusion.
HTEEMIETENERENEERGRME, NWRTELZERINSHENDNERYE, EEfSESHMMAMN
Bz R XEEFHE . YR ARENKGERRNNAARELETHTEEIAZ, BHNEIRHIR
KFER, i CAPAs, FEITEHINXLE CAPAs MIBMRIF M, RIELETH ?%THHWEZIKJ? EEERT,
HAFRAXIHTE, FASEUREHSMRARESFARAREMN, XERREBNIENSEIBEELS
W —EBINIAEE.

In the event that a root cause cannot be established, the expectation is that all reasonable potential causal
factors of the failure have been considered and steps have been taken to improve any and all identified issues
arising from the investigation, including a comprehensive risk assessment. All deficiencies identified in the
investigation and risk assessment should be addressed.

T%%ﬁmﬁﬁﬁl%hﬂT BEREFERIMBAENEENERRRAER, FEXBIEENZFAEHR
RINFrERE, BiEdH ﬁéﬁﬁﬂﬁﬁ%&ktFﬁﬁo WER N TG LI ARG ERR 2 R .

NOTE: Based on the limitations of aseptic processing, a comprehensive investigation may conclude that the
discovery of a single contaminated unit is not indicative of a failed process.
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F: BETEENINERYE, AT URSGHEXFENGR, DAR—ZEFERMNETHARAMIIR
9&5‘&0

Recurring positive units in successive process simulations indicate a problem and should be investigated and
resolved, even when the acceptance criteria are met for each individual simulation.
RMEEREIMET e EXinE, EELE L Z2RNEETESEL AN R ThRAFEDR, ~R#HETE
EIFIIABRR
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Topic B: Duration of Process Simulations versus Production

& B: TEIZHEMEE~rH5AT(E

Problem Statement
[6] 2 Bk
What is the appropriate duration of an APS run? How should APS address multiple shifts and campaign

production runs?

APS BEITHFE AN YR L K? APS N ANfe4bI8 S U4 = FIiESua =7

Recommendation

B

The duration of the process simulation should be sufficient to adequately challenge the complete aseptic
production process. Process simulation should focus on assessing the highest risk events that would be
permitted during routine processing. Human interventions pose a risk to aseptic operation; therefore,
consideration should be given to human variability in performance as well as the level of automation and

barrier technology. If multiple personnel and shifts are involved, these should be ad- dressed in the risk
evaluation and process simulation design. Batches filled over multiple days without intermediate sterilization,
(i.e., campaign manufacturing) should be evaluated in the risk assessment and process simulation design.
Please see the section “Isolation Technology” found in PDA Technical Report No. 22: Process Simulation for
Aseptically Filled Products for additional information.
TZEMNHEN BN EURE R TENETEES T2, T2EUNESEEERN ISR RATFRE
MEENEES. AN TRSELTERETRENR, Fit, NEEAARENT TN B ERERRA
MK, MRGREZNARFENIER, WK ERETHEFILE T2EMRTT R IMINE S, N7 X TG
TELZRINRITHR N ZREEMA#TREVESOHCR (RNELLE>) #7HE. EZERIBESHE PDA
F 22 SHRARE TEEFRmITZEHMPH REREA &5,

The duration of the process simulation should be risk-based and designed to simulate the conditions that
provide the greater likelihood of uncovering process contamination (i.e., worst-case conditions). Each
company must determine appropriate rationale and approaches applicable to their unique operations by
means of a documented risk assessment and process simulation design.

TE T 2RISR B R AN A&, EEENEATRLAINEESENEZS RIREXE) . BRA
SEAIBIIC R AR AN TG T 2RI IR EE AT EMEHRENE Y B RN TE.

*  The duration should be long enough to allow the simulation of the predetermined interventions, take
into consideration the filling platform (i.e., closed isolators, RABS, automated, traditional/ conventional
cleanroom, or manual filling operations), as well as other intrinsic characteristics of the containers and
closure systems.

FENENEEBK, FZEBERNMENTM FEEEEES R, ZAXEE RABS, B3l
0, R/ ERNESE, AATERRE), URES[NEHGNEMRERL.

*  The duration of the process simulation should be long enough to fill the required number of units to
ensure that the necessary activities and interventions are covered (even if longer than normal production).
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TE L ZENNEFENEN S 28K, BEELENHE, MBREEVENENNT (EEZLLEMR
AR EHS) o

*  The risk assessment of the aseptic process should determine the number and frequency of interventions
for each media fill, as well as any duration-related conditions or activities that should be included in the
media fill. For lyophilization processes, consideration should be given to duration-related process
variables, such as transport and handling of units and a representative chamber dwell time.

TEI 2RI NG LN Y3 EERIVEEN TIMEEMIOR, BRI SHEN EEXN &
HIRHN SO EEIERR. W TATIZ, REFERSFENEHEANIZEE, izt
BB TR MENEERERE.

*  Where there are no risk-based duration-related effects, and/or where longer duration does not add any
scientific merit, it should not be necessary for a process simulation to be equal to or be longer than the
maximum production duration.

MRAFEE T X AFFEA RN, F/HRKFENEASBINEZ NSRS TE L2
REVEFRTHKTRAREHE,

*  Operations that extend over multiple days should also include an assessment of the maintenance of
environmental conditions over the extended period of time.

—LE L RABR LN 2 S5 KA Y (8 BRI IR S A RO ZE 3P BT AS

* Manual aseptic filling or closing processes are highly dependent on the operator’s individual
performance of the process. Therefore, it is recommended that full-duration media fills be used to qualify
these processes.

ALITEERSZH L2 S ERBTIRIEARNDARERS . Fitb, B EEABENSEE B
LB IX L T ZHATHIA

Rationale

bz

Contamination of an aseptic process is primarily a function of events rather than time. Therefore, the duration
of the APS should be sufficient to assess the performance of those activities identified in a risk assessment as
having the potential to introduce contamination. The maintenance of aseptic environ- mental conditions is
best assessed through environmental system design and EM.

TEILZHNFETIEZEZEHMREMASH BRI, Bk, APS AYRFEA 8N IATF{E AR L 78 KBS ¥Ah
I E A T RESINSRIASN T, TERREFAFNAFRFBE IR GIRITHIIRE NI,

Properly designed automation and barrier technology should reduce the frequency of, or risk associated with
human interventions. These factors should be addressed in the risk assessment and process simulation design.
BRIt SR B UFRER AN BRI A LTSRS AR . XERENEXNRIEGEINLTETLZ
LRI R INIAE &

Good process design, including human-factor assessment, adherence to first-air principles, training,

operations experience, monitoring, and ergonomics, and the scheduling of breaks and rest periods are better
tools for controlling the performance of cleanroom operators, operations, and the potential effects of human
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fatigue, than the passage of longer-duration media fills.
REFNIZRIT, BRAARERE. BFVESUREN. Fil. BELE. BENIAGIEZ, MEKE
B EI ML HE, BEFEFERERTHERL. RENAGESBELHINEF TR, MAZRE EKNEN
AR
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Topic C: Incubation Temperatures 8 C: 52 E

Problem Statement

[ R PR AR

What are suitable incubation temperatures for an APS?
APS NEEBEFEREESD?

Recommendation

B

Incubation conditions should be suitable for recovery of all potential microbial contamination. Generally,
incubation conditions should be not less than 14 days at a designated temperature range between 20 °C and
35 °C. Each aseptic processing manufacturer should provide a scientific rationale for the selection of the

incubation conditions including temperature. Literature data or growth promotion tests of environmental
isolates may be used to support the selection of temperature range. Growth- promoting tests should be
performed to confirm the suitability of the incubation temperatures and conditions. This may involve multiple
temperatures. When multiple temperatures are used, the sequence and duration of temperature incubation
should be justified.

BREZGNESABEMEDSENER ., —RKiHE, ERFHENADT 14 X, IEEREEE A 20°C
E 35°C, GNMLEMTATFHNREEFEREG (BFRERE) NRIZEWKIE. Yﬁﬁ%&%ﬁﬁﬁ%m
RAEKRKEITATXFREENERF, NHTREKRE, MBASEFEENZFHNEEN. XTI
ZMRE. ERZMEERN, NitREFERENIRFRRERE .

Rationale

bz

Temperature conditions should be selected based on the knowledge of the characteristics of potential
contaminants and process conditions. Most mesophilic environmental contaminants will grow at any
temperature within the range of 20-35 °C spanning 14 days.

RAREX B SRR T2 &GN THREFRER Y. KREHEERNFTEYTTE 20-35 °C &
ERNAEMEE T ER 14 ReEK.

If incubation takes place at two different temperatures within the range of 20-35 °C, each temperature should
include a minimum of seven days each.

WRAE 20-35°C SEEAMNAEANARERE T#TER, USNMNEETHEFNEEDEAD 7 K.

The selection of incubation temperature should be qualified through growth promotion testing per- formed
as part of design of the APS incubation procedure.

BRRENEREN SR REKRERAIA, EEKHREA APS BFMERITH—E D KhiT.
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Topic D: Incubation of Nonintegral and Rejected Units

F& D: REHMHEIRETHHES

Problem Statement
[i) 23 B&IR

Should nonintegral units and/or units that are otherwise procedurally deemed “rejected” units (during routine

operations) be incubated and evaluated as part of the APS study?
REHMPBTH/HAEREF LHER D "B "NET (EENRELRES) BENIEA APS FARHM—EBD
BT IR RIAL?

Recommendation
Bil

As part of the APS design, every effort should be made to ensure that all integral’ media-filled units are

incubated. Procedurally defined nonintegral units, which are detected and discarded as part of the routine
operation, should not be incubated (e.g., cracked vials or unsealed containers). Units that are rejected for
other reasons (e.g., cosmetic or fill volume), which otherwise would not impact container— closure integrity
and therefore sterility assurance, should be incubated and included in the study.

EHh APS IBITH—EB, NR—UVEHHRMEEATEBNEEEEARENRETEFIER. BFLEX
MARZHNBEAEATHATES (MHENEANRSRBHNRR) . BEMEE (MINISERE) MK
FRMNET, MRASEFMERBHTEN, BRASTWEERIE, WRHETERHFUARR.

The exclusion of any units from incubation requires justification and documentation. It is important to include
higher-risk conditions of the operation (e.g., first-filled units following setup operations or following
significant interventions), if their inclusion does not introduce an artificially greater challenge to aseptic control
than commercial operation (e.g., units removed by an automated process). Any exclusion of units should be
based on the reproducibility of any exclusion in routine production. If written procedures and batch
documentation adequately describe the removal of units not filled or sealed during an intervention, then
those units do not need to be incubated. However, in no case should more units be removed, or a larger zone
cleared, during a media-fill intervention than would be cleared during a production run.

AR TR THEBR M AT R EH B IR R IHR IR EENERE R NBREXGBEER (40,
TEREEIERTHEE —XEXNET), IRBEXERERTANNSINBLETE VL (40,

Bt BRREBRET) NERNLTER . EILETAHBRESN SETERE =R ETHRNTE
S, MRPENENHIXGRTIER T HEBRETMESEPOREENETHRBHNET, BAT LR
TAFEHITESR. B2 ERAEALT, EHUEETIHEZERNET, HETHXEEHAIN YL T4~
ETHERSES WX E,

Rationale

b ::]

The purpose of the APS is to evaluate those production steps that can have an effect on sterility and
microbiological contamination of product. All process steps that may have an effect on sterility of the final

! Integral in this context means closed and sealed units.
TEAHE R, TR0 % M E T,
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product should be included in the simulation. Any units filled during a media-fill, when considered
representative of these process steps and therefore considered meaningful in support of the study, should be

evaluated.

APS By E YT AFBLE T REX = MM TR M AED SR B MM E PR, ERENP N REE o sext
RAFRNETEMERZWNME I 2R, EEIVERPERNEMET, STWALERBRRILETZS
B, FERESIAANHAREEX, #BRZHTIEE,

By design, the APS study should include process conditions that provide the most challenge to the aseptic
process and product sterility without introducing an artificially stringent challenge. An artificially stringent
challenge, in the context of the media-fill, can be regarded as a challenge that is not considered representative
of routine operations and, hence, not representative of product that could be commercially distributed. 813
wit,

APS IRIZITII T2 &4, NENEE LZH™ MR KEHRE MM ASEIAANANARHE . T E RN
EENETRT, AANPTARRE T UAEER—TARBRRE B HRENE, . Bit, FEARE LA
Y7 o

The incubation of nonintegral units will not provide any meaningful measure of the aseptic process, since
these units do not represent either acceptable production practices or acceptable container-closure integrity.
The removal of such nonintegral units is appropriate, as failure to do so may inaccurately represent the sterility
control of normal operations. The incubation and post-incubation examination of nonintegral filled media-
units would yield no significant scientific information. If the units were found to be nonsterile, by virtue of the
nonintegral condition of the unit, there would be no means to ascertain that the contamination was the result
of aseptic process failure rather than contamination entering the unit after leaving the fill room. If the unit was
found to be sterile, then it would provide no reliable scientific information as to the ability to protect filled
product from contamination in a nonintegral unit.

BARBHMNBTASRBETERXNETELZER, FAXLRTEARRTEZNESNE, B
RERUTBEZNERBABHTEM, BHREXARBHNETZELN, BAMNRAIXAMY, TETEEHRK
REMBRENTERS . RBEHNEEREFENETNEFNERFEIREAIFEEENRIFZER.
MRXEBTHWANRELEN, BHTETNERANEKMG URIBANEFESEELELZEBSE
SRR SEYEBSHERBEHARBENET. IRABHNETHRIAZLEN, BATERE
EMNRFERIEPAREHNATHENRIVEEN A5 E.

NOTE: Nonintegral units that are not discovered and removed prior to incubation, remain part of the study
and, if found to be contaminated, are investigated as positives.

E: ARFZAARRAMREBREORBHNETT, MAEARN—E2, ME, WREABSE, EHH
MHIIPE,

For the APS, other defects that may routinely be rejected during commercial operations, via inspection
processes or otherwise (e.g., cosmetic, particulate, and fill-volume defects), should be incubated and included
in the evaluation and overall determination of contamination rate. The inclusion of these units is considered
meaningful because the routine rejection of these vials is not related to consideration of sterility assurance.
The inclusion of these units therefore provides insight into the ability of the process to maintain environmental
control and sterility assurance.

T APS, R CRIET R EI RS EAM (an, SR, Tk, FIEEBERE) TREHBITTHIRRAIEAM
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ﬁm R EWEFR, HERBAESTERNTENRAGFAEF. BREXEETHAAREREXN, BABER
X NRSTERRIENEETLX. BAll, SFEXLERTTHTZRERERFMLTERIEAEDRERAN
T

If a company does choose to incubate integral units that are normally rejected during interventions, the
traceability of those units should be maintained in case those units exhibit post incubation contamination. In
that case, an investigation of the contamination must be performed.
MR REHIEFEFBEETNIERIROTENRT, BAR SREFPLATHTEMME, IUBGH
LBTRMPBRENTHR. EBMWERLT, SIHTEENEE.
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Topic E: Aseptic Process Simulation Reconciliation
FH E: TR ILZEMBENTSE

Problem Statement
[6] 2 Bk
What are the reconciliation/accountability requirements for APS?

APS MBI E T/ BENERRMHAY

Recommendation

B

The target for reconciliation of filled units should be 100%. Lacking 100% accountability is a deviation and must
be investigated. The number of units rejected should be documented.

ERPITNHETEHN BN H2E 100%, R 1000 EERI ARZE, MEMRETREE. NHICFEHIBR
M TTHEE.

At a minimum, the following information should be documented:

EZPNIERMUTER:

. Number of units filled
EEXNRETHE

*  Number of units rejected and reasons for each rejection
WHIBREY R T HENEF N WA RHNIRE

*  Number of units incubated
BHRNETHE

*  Number of units inspected after incubation
BRERENETHE

*  Number of units positive for microbial contamination
MEDSEZ2EMNETHE

e 100% reconciliation of incubated units is required.

BENWIFFABETHTT 100% HEETE.

Rationale

bz

Since any positive unit in a process simulation would exceed the acceptance criteria, 100%
reconciliation/accountability of all incubated units should be the target.

HTEE T 2P AEER TR TS B I o ZAnaE, FI N S A #WiERNA T T 100632
T/ mEICFREN BiR.

Reconciliation of total processed units can be challenging based upon the variability and accuracy of counting
systems, but efforts should be made to account for all units processed within normal production tolerances.
MRS T HFAERE, SEMNNIRETHTHRELETREGHkENE, ERSBNFRELE
&N ESEERXT I T AR B it
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Topic F: Inverting Units Prior to or During Incubation

EB F: BFASEFREIEFNREE

Problem Statement
[ R PR AR
Should APS units be inverted prior to or during some or all of the incubation period?

AREHBMEFRNERZpISHE, BEN#EE APS BiT?

Recommendation

B

All filled units should be sufficiently manipulated prior to incubation to assure the contact of all sterile surfaces
by the growth media. Such manipulations should be documented.
NEAEZFRUXNMEEEEEAENRETHTRESBRE, DBREFREEMIFTELERE. HWRREN
B XHEE,

Rationale

bz

A single inversion of test units is typically sufficient to allow the media to contact any microorganisms present
on the upper inner surfaces of the container—closure system. Requiring inverted incubation should not be
mandatory. If a method other than inversion (e.g., agitation or swirling) is used, then that method should be
demonstrated to show that all interior product-contact surfaces are exposed to media. For certain complex
containers or configurations, inversion alone may not be sufficient to ensure complete media contact. In these
cases, special consideration should be given to selecting a dynamic and/or combination of manipulation
methods.

— ki, BHEEEWNE AR ENLEAREEMIERHARGE LHARE LNEAREY . AR
HIZREEE . !zn%ﬁ}ﬂhﬂﬁuﬁl\ﬂ’ﬂﬁ% (InFENSIESL), WNIERZTT AT EME 57~ miEhtr Rk
EEEMEERRE, STREEXANERIEE, XEAETEAESUBRNTRNTEEM. EXFHER

T, NI RIEFNSH/RASRIETTE.

NOTE: The integrity of the container-closure system should be assessed in a separate evaluation.

E: ARBIHRGHNTEMN SE BT P HTE.
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Topic G: Aerobic versus Anaerobic T G: EE5KE

Problem Statement

[ R PR AR

When should anaerobic APS fills be performed?
IR FITIRE APS XY

Recommendation
Bil

In rare circumstances, where true anaerobic conditions are achieved in production, an anaerobic media (e.g.,

fluid thioglycolate) should be considered, for example, where production is entirely in an anaerobic
environment or where a confirmed, obligate anaerobe was isolated in a sterility test.

EMDEERT, MREEFHLATEENREEY, WKEEERREEREGIN, BIERER
BHE), flin, IREFEEERERERHT, FEFELERET D BLNERAIETHREHE.

Process simulation (i.e., media-filled) units should be processed and incubated under aerobic conditions using
a general media such as SCDA. In those instances where inert gas headspace is used in production, that gas
should be replaced with sterile air during media fills.

TZARH (BMEHREEE) RENTEAREHTEA SCOA &I ifEaiEft T EMIER., EE~PFH
BEHSAMZNELT, NEEFEEEIERIRBEHSEBRATEESS.

NOTE: Nitrogen overlay processes do not represent anaerobic conditions. If inert gas overlay is used in a
process simulation, growth-promotion studies should be employed to ensure that inert-gas overlay does not
inhibit aerobic or microaerophilic microbiological growth.

F: ARBEETIZHAMERREK M. IRELZEMNFEABHESGES, WNHTREKKR, MHR
BEUSABEEASIFIBTEIMBTEMEDNEK.

Rationale for Recommendation

iR

The purpose of an APS is to assess the ability of the aseptic production process to prevent the introduction
of microorganisms. Since that production occurs in aerobic environments, aerobic processes should be used
for media fills. Any isolated microbial contamination that may be present is more likely to consist of aerobes
and microaerophilic microorganisms than true anaerobes. Conducting an anaerobic media fill provides little
or no significant scientific information, except possibly under the conditions noted in the Recommendation
section.

APS MERRITHELEA I REHIEHMEDRANESN. BTEREFSZEEFENEFHTH, FIER
BEREENXAFELIZ. AOURGFEND BESENBEDHEFTRAFTEENRFTEMEDAN, T
FREEMREE. #TREEFEERAGRBEROIVRATTRHEETENRFAEE, KRIESERINE
DR EMGT .

References

S Xk

1. European Commission. Annex 1. Manufacture of Sterile Medicinal Products, Eudralex — Volume 4 — FU

400-877-0626 ~ 107 ~ canny@TigerMedgrp.com



(o Tigermed | canny

HERIES ity Points to Consider No. 1:Aseptic Processing (Revised 2023)
Guidelines for Good Manuftacturing Practice for Medicinal Products for Human and Veterinary Use,
European Commission: Brussels, 2022. https://health.ec.europa.eu/system/files/2022 -
08/20220825_gmp-anl_en_0.pdf (Accessed April 26, 2023).

2. Parenteral Drug Association, Inc. 7echnical Report No. 22 (Revised 2011): Process Simulation for
Aseptically Filled Products. PDA, Bethesda, Md., 2011. www.pda.org/bookstore (accessed November 19,
2014).

400-877-0626 ~ 108 ~ canny@TigerMedgrp.com



(o Tigermed | canny

HERIES ity Points to Consider No. 1:Aseptic Processing (Revised 2023)

Topic H: Aseptic Process Simulation Boundaries

FH H:IXE L 2RISR

Problem Statement

[ &R PR AR

What are the boundaries for APS? Can the APS be performed in discrete segments?

APS E9SRBREHA? APS T] U4 ER#E47Mg?

Recommendation
Bil

The APS begins after the sterilization of materials and components and ends with the closure of the final

container.

APS TEHIRINER M KB R TTiR, FARABRREBEHINER,

Any downstream aseptic connection of the sterile filter assembly or downstream aseptic manipulation, such
as those associated with the performance of a pre-use post-sterilization integrity test (PUPSIT), represents an
intervention, and it must be represented in the APS. The efficacy of the sterilizing filtration of the product
should be demonstrated by a separate validation. The use of a different filter for sterilizing the media is
acceptable.

TES BB R TRLTEEES NHELERE, fli05 KEEEAR T E MM (PUPSIT)AY M REAR X
AR 1E, BREIR—MTM, SIE APS FRR, P RKEE RN BT BRI IERIER . EARE
A BRI FREH T KEZ T MR,

The primary objective is to simulate the routine production process (i.e.,, non-segmented) during the
performance of an APS. Consequently, segmentation should be avoided if feasible. However, if justified and
documented, then the APS might be performed as discrete segments. In this case, each segment should
overlap the previous one and the following one. This approach should be described in a protocol that includes
a rationale or risk assessment for adopting a segmented approach.

FEEREE APS THI BRI EME~EEENEDR). Fib, MRETTHE MiZERDR. B
RIEATDHEHIER, WU APS 2ENIT. EXMIBERT, SN0 RERIZSH— D BRMNE—
MIBREE. ZIMITENETRFILORE, ZATRNBEXATBRITENE BN ITE.

Rationale for Recommendation

BEiaIEl

An APS must start at the point where the aseptic process starts. The filter should not be considered part of
the APS, as qualification of filter sterilization and filter-sterilizing capabilities are separate activities. The
performance of PUPSIT presents a potential risk downstream of the filtration and, therefore, should be
included in the APS.

APS M EE TR TR, LIRS AW A APS B—EB4, B AL k=8 K E At B2 K E6E 1169
BN EMAYES . PUPSIT BT IR T AR ENNE, FEit, RiZEHE7E APS H.

In some cases, it may be appropriate to perform an APS, for instance, where the overall segments cover all
process steps (i.e., each segment should overlap the previous one and the following one, so that the media
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passes through the contiguous/consecutive stages of the aseptic manufacturing process). For example,

aseptic holding studies may be conducted separately from aseptic filling. This ensures all microbial ingress
risks are encountered by the media as would normally be encountered by the product. The strategy, rationale,
and acceptance criteria for this approach must be clear and identified in advance of execution.
TEREERT, 4T APS TTRERBEN, flan, BEPBREEFRMELZESER B, §MrBRESE—1M0
BHE—"DRES, WEEFEBELEAT LTZ0NEREEMNER) . flin, TERFMRITSTEESE
DT, IHTRREFREBINAAEREMEANKE SRR EBEIXEER, Z77E5N%KER. 2K
JRIBRI O] i AR LRI T Z BT B I E -
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Topic I: Fill Volume 8 |: 3K

Problem Statement
[ R PR AR
What fill volume should be used for APS in order to assess potential contamination?

AT THEBTENTTR, APS NiZEAZANERE?

Recommendation
Bil

Fill volume should be sufficient to assess potential microbial contamination and to ensure complete contact

with all sterile surfaces inside the container when inverted. The volume used should provide adequate
headspace to support potential contaminant growth and enough volume should be present to visually
determine growth. Where the headspace is found to be insufficient to support growth or the volume is found
to be insufficient to detect contamination, adjustments to the headspace or the volume in the production
scale container should be made.

EREN EMHDEBEENBED SR, FRAREENSESAMAELERATSEM. FrfEANERNIZ
REZBHNIE S @uiﬁéﬁmﬁﬂWEk FENIZE BBHOEIREENEK, MREZAMEL S EAR
EMEFEK, HFRAFTRAELUCNEHE, NNIEE”RERNMERER.

Rationale

bz

APS should simulate as closely as possible the actual production in order to capture any potential inherent

risks or variables that could negatively impact the process (e.g., foaming, splash-up). The adequacy of

headspace to support potential contaminant growth should be verified during growth-promotion studies.

Where production-fill volumes are too small to be visually inspected for contaminant growth, fill volumes

should be increased to the level where visual inspection is effective.

APS [ R B BRI AU SRR A 7=, IR EEMNE A XS ol e T2~ £ m s ia L £, /8.
W), AEHTRAEKIHAEREN, NHWIEMRSEEEEUTIFEESEYNEK. WREFEEENN,
TEBMRETEAYNIEK, NERENIEIND BAEEERNKE,
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Topic J: Interventions — Type and Frequency

F/ ) F - KB IR

Problem Statement

[6] 2 Bk

What types of interventions should be included in an APS and with what frequency?
APS [ BIFEMRLL KB FH? FRME R % 2

Recommendation
Eil
The priority for an APS is designing the process to minimize the requirements for interventions and, that any

interventions that are intended are designed to be as low a risk as possible. Any risks deemed requiring
remediation activities to reduce their inherent risk should require those activities to be completed in order
not to validate bad practices. The technique or method used to perform interventions in the aseptic fill should
be captured or listed in a written procedure that may be enhanced by pictorial or videographic means.
Aseptic-fill personnel should be trained in the performance of these interventions in such a way that the
sterility of the product is not compromised. A list of approved qualified interventions should be maintained
and should be reviewed on a regular basis to ensure the risk assessments remain current.

APS INEEMESBRITAE, MERREMRD N FRMNER, FERERNEEFHEhR iR oA R
B . TN A B ERBAIEE IR R EE R XN AINE, N ZKTRXEES, mIERIEARME.
BT ELEEERHTTINRARTTEN KRS EPEEFF, ZEFITBIEASFETHINE.
TEERARNEZZETMAE, MBR”-GHOLTEMEAZRE. EHENSRTIUSENEKES, I
NEHHITEE, MBRNE NGRS RN,

A risk-based assessment of interventions should be performed to plan for their inclusion in APS. This may
include a grouping of interventions of a similar nature, provided that their complexity, risk, and execution are
comparable. The rationale for any grouping should be documented.

R YHTETREIF GO TIEE, POTRPREEPAN APS, X0 e BIET M AR TR THE, st
HEZM. REFMHTELREIL S, FaoEBNEHENIZICE TR,

The frequency of interventions to be included in the APS should be justified based on the risk assessment.
The type of interventions and frequency in routine production may be identified from process design,
production logs, records, and observation of the aseptic-filling process.

RARENE I EERGIEHE APS FHTIME, @ T2t £7HE. ERNNETEEETIZN
EL KA E B A = P T TR BRI

Interventions in routine manufacturing should be periodically compared to those interventions included in
periodic process simulations to update the APS program.

NEEENE PR TR EP T ERMUP I THEATIER, MEH APSTE .

A new corrective intervention (e.g., one not included in the firm’s APS program) performed during production
must be evaluated as a deviation. The intervention may be determined acceptable if it is similar to a previously
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simulated intervention and has been performed with proper aseptic technique. The evaluation of such an

intervention may include an APS subsequent to the fill in which that intervention occurred. Evaluation of such
a corrective intervention should be supported by a risk assessment. The assessment should conclude with
either an acceptance or rejection of this intervention relative to the current and future manufacturing
processes. If the new intervention is accepted, then it should be reviewed for inclusion into the list of identified
interventions simulated during a scheduled APS.
FEEFERPRTHFNYESETM (RFINAE] APS TEMFM) HAEARERTEE. RFM
SRR TFRAEN, FEXATELSNLERA, W UHE TR o #3209, XX FmaiEEe I}
BR/RAESETMAEEZGH APS, XIXFRY IEM FIRAITE(E N AXBE G AR, THEN IXEZ e
SYRMARREFTZHRXNTIELER. MRFNTIEES, BANZNHEHATEHES,, DUEKHY
AERENRITFIUSE S,

Where the presence of operators increases the risk of contamination, worst-case conditions should be
simulated by requiring each operator to participate in the process simulation for the maximum duration for
which the operator may be present and operating in a cleanroom according to the procedure used in
commercial manufacturing.
MRFEAZRNGFESENSENE, WNERNRZRG BEREMEARSEIZEN, RNHETRER
&K, FRER ISP EANEFEESERHTRE.

Rationale

EH

Interventions should be designed and performed using proper aseptic techniques in order to minimize the
risk of product contamination.

TR ML RAELGNLTERAR, URERD RS HRNE.

The principle of an APS test is to assess the capability to perform a process (including interventions) under
defined conditions to achieve units free from microbial contamination. The level of confidence that the same
acceptable result (sterile production) can be achieved when performing the same process for actual (not
simulated) production conditions is thereby supported. This confidence is supported by the firm’s ability to
monitor and control conditions during the APS test, and to verify the same/similar conditions every time the
process is performed. The design of the aseptic process, training of aseptic-processing personnel, and use of
aseptic technique in the performance of the intervention are essential. This simulation test must be performed
periodically to reconfirm this capability.

APS T RENZIEAEMER M THTIZ (BT USMEREYSENETHNEN. Ak, &
Khr (MIEERL) -G THTHERMNIZN, TAEMEENTESER (TEES) NEOKFEBET
XHF. XMEURB T APS I HA B N F =6 R AFEE 1, HESRITE RN IFE R/
4, TELZRIT. TEREARNBIINEETREIEFTERARANEATEXER . XMEMRARE
DBUERRST, UFRHAINXFREE

Including the presence of operators for the maximum permitted time during normal routine production in
the simulation allows assessment of those operators’ capability to work and behave properly in the cleanroom,
despite the increased fatigue over time.

BHREREEENEREFLIBFNRRAADITREUAELL, TTRUHEXEREREERERIER TEM
TARRES, REMENBNERESERESEM.
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Similarly, within an APS test, the inclusion of certain activities (e.g., interventions) is directed at the
demonstration of the capability to perform those activities and to achieve an acceptable result. It is not based
on demonstration that the number of repetitions of these actions is directly connected to the capability to
perform those actions. It should be understood that an APS in and of itself is not sufficient to qualify
interventions. Qualified interventions should first undergo a risk assessment to understand the suitability of
the intervention and, depending on the risk-level of the intervention, be confirmed by smoke studies prior to
being simulated in an APS.

KA, £ APS iK1, B R LEFN(FIM, F)M B R T HITX LA R ETEZNER.
EHARETEEXEMNENREE TRXEHENE N BEZEXNIER, RZIERNZE, APS ASHRE
PUERTTR &80, SN TIMNEE#HTRRITME, T HBTRONEAMY, HREB\ETMAONEGAKE, &
REHL APS Z RTB I B KK FHFTHIA
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Topic K: Video Recording
F | KRB

Problem Statement

[ R PR AR

Should APS be video recorded and how long should recordings be kept?
APS BERN FB PRGN RTFZ KA (8]?

Recommendation

Bl

Video recording of APS is not a mandated requirement and should be optional based on the manufacturing
organization’s internal policies and procedures.

APS R HI AN BB B M E R, NAREE T HRMNABBERIEFIERE.

Video recordings of process simulations, in addition to human observation, can be extremely useful, not only
as a training tool but as an investigative tool in the evaluation of positive units and for the evaluation of aseptic
training efficacy.

BRATIMES, T2ZHRIMAAFGEOIEFER AMEEARIITIER, R EATFEMAMEMNIAETR
AT EEIIR.

If used as part of an investigation, the applicable sections of the video records should be retained as any other
GMP documentation. The video record may then be referenced in any deviation raised. Each manufacturer
should have a procedure that defines the purpose of the video record, how it is to be used, and its retention
period.

MR R AEREN—0, MR SEFIEM CMP XH—HREB. K5, WICKT UERE T
fAMRZEHRsIH. SMEFEVESBNGIE—ERF, AEWICRANEN. FERATENREFHR.

NOTE: The internal privacy policy of the company should be considered in the use of video recording of
personnel operations.

i AEAFRICFARREN, NEEEATNRARRABK.

Rationale

bz

Video records allow for multiple reviews of the execution of the actual simulation process, which facilitates
the investigation in case of product contamination. They can also be used for training new associates. There
are inherent limitations to using video (e.g., limitation of camera angle view(s)) as the sole means to evaluate
the aseptic process and these should be taken into consideration. Video recording equipment should be
suitable for entry into an aseptic area, and its placement should not interfere with routine operations. Several
countries have strict privacy and retention requirements related to video record retention; these should be
taken into consideration when determining the timing for video record destruction.

BERHICE, FTUANEFRMEN TZAHTER#ITEZAEE, XA TERESRSENETEE. ]
TR BAFEFIF A L. FRASENTFETE L ZNE—FREEEFNERYE (REVRBNERM),
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RMEXERREEEN. REEFNEEHALTEXE, EREMNEAFANTIWHERE, —ELERNRHIC
ENRFAETRONEANEREER, EREHERUMIC RN BN R X LEK,
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Topic L: Invalidated or Aborted Aseptic Process Simulation

FA L THHLIENTE T ZEM

Problem Statement

[ R PR AR

Under what conditions can an APS run be invalidated or aborted?
HEHAERT APS BIHTSRMEEILE?

NOTE: For purposes of this document, an invalidated run is one that was filled to completion and then
invalidated. An aborted run is one that begins and is then stopped and not filled to completion.

E EARAXMF, RRSTRIEERETHEXKMMNIETT. ZIENETREFIREREE BERELETR
Iz1T.

Recommendation
Bil
Invalidation

PS5

Invalidation of an APS run should be a rare occurrence and should be allowed only under circumstances in

which the process is found to have been compromised by conditions external to the processes being
simulated. An invalidated APS needs to be repeated.

APS BEITEMMEARZRIEE, FERAEXNEMIREIZIHIMNBRAZWNBER TS T
M APS FEES.

The following may be reasons to invalidate an APS:
U TERTRERSE APS REMIREA
*  Failure of growth promotion of media providing there are no positive units in the APS
£ APS HURERMBAMMERT, BEREMEEKKK
*  Definitive evidence that the media used for the APS was not sterile (e.g., sterile filter integrity test failure).

HHEILIERA APS ERAERESEZELTERN (WERET RS T BRI .

Abortion

&Ik

An APS run may be aborted (discontinued) if conditions are present that would normally result in the stoppage
of the production run. Any units that have been filled prior to discontinuation should be incubated, regardless
of the number filled. These conditions should be described in a production procedure.
MREMBESSBIFILEER, W& (R#T) APS 1517, ZIEREEEMNEFMRET, LTREER
HEL D, WNHTES, XERRANEESERFF IR,

Documentation of the event(s) or conditions that caused discontinuation, and the disposition of any media-
filled units from the APS should be collected, approved by the quality function, and maintained. Depending
on the number of units ultimately filled, an additional APS may be necessary to supplement the aborted one.

NI ER XSH P IENEGRIERAME, UK APS PEMBEREERETHLE, KREIMETHAE
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EYURE, RBRLEENETHE, TRFEMINT APS K FELIERY APS,

Rationale

bz

Media that does not support the growth of challenge organisms or is already contaminated at the start of the
APS are not suitable for the detection of potential process contaminants.

AEFFREEDEKGE APS FHAR EHSERMEARENESHTHRNBEEN T ZSRY.

Unexpected events that would pose an unacceptable risk to the aseptic process and would result in the
stoppage and discontinuation of a production fill do not represent actual production conditions; therefore,
they do not need to be simulated. Units filled with media prior to the stoppage of the run may, under normal
production conditions, be considered acceptable product and therefore should be evaluated as part of the
media fill for the APS run.
N%EI%M&$WE§MH%#%&F¢%¢%i?%%% INEHHARKRERE &G B, R
BHITERIL EEBESZMT, ETELEEERFAENRETURERATEIN™ M, Fr1EA
%I%ﬁ CITHEE FEER N BT
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Topic M: Number of Aseptic Process Simulation Tests Required

FE M: EEIZEMRERTENREK

Problem Statement
[i) 23 B&IR

How does a manufacturer determine the appropriate number of APS tests to be performed and when to

perform them?

A = ANMa R E B THY APS IR I8 A93E M R EU R ] AT 1T

Recommendation
Bl
For new processes or lines or when there have been changes to the processes, equipment, or manufacturing

conditions, or when there have been extensive process disruptions, multiple APS runs should be performed.
NFHLZHET %, HELE. RESESZFGRETME, HYEAERNITZERUN, RNFTEZRX
APS =7,

NOTE: Most health authorities expect a minimum of three consecutive successful APS runs.

F: REBPAELRFLEEDESE=KNIIETT APS,

The risk assessment may be used to determine if the changes represent an increased risk to the sterility of the
product and therefore should result in multiple APS runs.
MBI B TFHEXLEZTEER/IEM T~ mNETENE, FEIWN#HITER APS B17,

When companies are deciding on the minimum number of APS runs, they should take into consideration the

following circumstances:

WHERE APS KHEMRIREE, NEERIUTER:

* Inthe absence of changes that could increase the risk of product contamination requalification, a single
APS run, at a minimum, should be conducted semiannually.

MR B OUREIEINRSRBFRIANENEE, NEDFFFHIT K APS BT,

* In circumstances where aseptic processing runs do not meet criteria, refer to recommendations in
Section lll, Topic A: Acceptance Criteria.

MREELZETAFERE BSZHSE I MAEA A T EIRERNEI.

* In circumstances where the novelty, duration, and/or complexity of a new routine process exceeds APS
experience of the site and operators, a greater number of APS runs can be considered under risk
assessment and management.

MEFNER L2 FENER/SERMEEL TRHHRIEARN APS &5, WETENE
THEFEETERHAITESHN APS B17,

* If multiple processes and/or product configurations are being validated, a greater number of APS are
required to adequately bracket the operations. The bracketing of processes should only occur when the
processes share significant similarities and when the “worst case” can be simulated in both processes
(e.g., a lyophilization line being bypassed to be liquid filling only).

MRBHMEZNTZH/H=REE, WHEEELZH APS, DURMEZXLRE, REYIZEFEE
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AR, BERMF T Z2EEI "SINER "B (FlI, BBATESLE, O TREGER), 41X
TZERESREE.
*  Executing a media fill before shutdown should not prevent a full investigation and impact assessment of
the batches manufactured, should the post-APS shutdown fail.

AEEVETHITEAEER AN G/ HORETEmIEENE WIS, MU EIE APS K.

Rationale

bz

Multiple APS runs afford a better opportunity to uncover process variables that may adversely affect the
performance of the aseptic process and therefore pose a higher risk of product contamination.

%X APS IEITIRIEE T BN SR AN TN LTE LZAMETEAFEWN T ZEE, MTESLESH
PR RS .

Changes to the aseptic process should be evaluated to determine if they result in a greater risk of product
contamination. Where these changes do result in increased risk, the process is considered as changed, and
multiple process simulation runs should be considered to determine the potential impact these changes have
on the process.

NNEELZMETEHTEE, MREXETEZESSETmsENNEIEAR. MRXLETEFHLSH
RpgIgn, MRIAATZERERE, HNEEHFATEZRIZEIST, NWHEXLELTEN T ZHEES
Ml

Changes should be addressed using change control procedures, and a rationale for the number of runs must
be documented. If there is a media-fill failure after a shutdown, prior batches must be investigated, unless
the failure can be correlated to the changes that occurred during the shutdown.
TENZEARTEREERELE, FEATICRETRENER. WREFEVEHIEFEEERE, U
DN Z BIAHORHITIEE, RIFERGESEVHELXENTERX.

References

S 3k

1. European Commission. Annex 1. Manufacture of Sterile Medicinal Products, Fudralex — Volume 4 — FU
Guidelines for Good Manuftacturing Practice for Medicinal Products for Human and Veterinary Use,
European Commission: Brussels, 2022. https://health.ec.europa.eu/system/files/2022 -
08/20220825_gmp-anl_en_0.pdf (Accessed April 26, 2023).

2. International Organization for Standardization. /SO 13408-1.2008. Aseptic Processing of Health Care

Products—~Part 1: General Requirements. 1SO, Geneva, 2008. www.iso.org (Accessed November 27,
2013).

3. Parenteral Drug Association, Inc. 7echnical Report No. 22 (Revised 2011): Process Simulation for
Aseptically Filled Products. PDA, Bethesda, Md., 2011. www.pda.org/bookstore (Accessed November 19,
2014).

4. Pharmaceutical Inspection Convention/Cooperation Scheme. P/IC/S Recommendation on the Validation

400-877-0626 ~ 120 ~ canny@TigerMedgrp.com



(o Tigermed | canny

HERIES ity Points to Consider No. 1:Aseptic Processing (Revised 2023)
of Aseptic Processing (Pl 007-6). PIC/S, Geneva, 2011. https://picscheme.org/docview/3446 (Accessed
November 19, 2014).

5. U.S. Food and Drug Administration. Guidance for Industry: Sterile Drug Products Produced by Aseptic
Processing—Current Good Manufacturing Practice; U.S. Department of Health and Human Services:
Rockville, Md., 2004.
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/UCMO070
342.pdf (Accessed April 26, 2023).

400-877-0626 ~ 121 ~ canny@TigerMedgrp.com



(o Tigermed | canny

HERIES ity Points to Consider No. 1:Aseptic Processing (Revised 2023)

Topic N: Infrequently Used Lines =88 N: A FHEY 4 =%

Problem Statement

[ R PR AR

How many APS runs should be performed for infrequently used lines or processing areas?
NFAREEFEBNET LI TZXE, RHTER APS E177

Recommendation

X

If changes to the qualified aseptic process, equipment, personnel, or manufacturing area are not made, and
if the equipment and area were maintained under demonstrated control during the time period that the line
was not in use, then the procedures for semiannual requalification should be sufficient, with due consideration
of ensuring that operator qualification requirements can be assured.
MEXANERNLELE ., ®&E. ARFEXEHTEE, MEREFEANEAE, REMXERE
TEALIEANESE T, WEFEF—RNBRHINEFNE%. BN NESEEREREEAANTBREZREGIRIE,

If changes were made or if the company is not able to demonstrate that control is maintained, then those
changes or potential changes need to be addressed under the company’s change-control procedure, the
outcome of which may involve additional APS runs prior to recommencement of GMP production. Additional
personnel retraining and requalification may also be necessary, as per organizational policies and procedures.
MBHT T REH R FATEIERIEFFE 7THEE, WRERELINEERFEFROEXETENEAE
TE, HERTRSRAEEHNTG CMP £ ZBI#TROMY APS 1517, RIBELRBRMIEF, TJRIER
BTN AT RS HFHIA

Rationale

bz

If the aseptic process equipment and manufacturing area have been maintained under demonstrated control
and there is no evidence of additional process variables, then the process can be considered as having
remained in a qualified state. Since APS is not the sole or primary means to demonstrate ongoing aseptic
process validation, when infrequent usage applies, companies should apply equal weight to ongoing process
controls, results from EM, and maintenance of training. Therefore, the rationale for reinitiating GMP
production for a line in a qualified state should be the same as for a line that is in more frequent use.
MREELZERENEFXE—EREECIUERNESHZT, MEXAIEERPALRATIIMIZEE,
AT RUANZ T Z—ELATEEIRS. BT APS HIEEMFELE T 2RI —FTEFER, ¥R
ZLEERAN | RIANEFEAFENIZES . MEENNERMNBYINER. AL, XTLTERRE
=%, EHFas) CMP &£ =MIEHN SMEERNE~Z%MEE,
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Topic O: Special Considerations for Aseptic Process Simulation in Isolators

and Other Advanced Aseptic Processes

I O: RERNEME#LTETIZPTE I ZEMNEHRERER

Problem Statement
ji) 23 B&IR

What are the special considerations for APS in isolators and other advanced aseptic processes (e.g., closed -

vial container filling)?

RERMEMEHELTELZ (UHNNARER) T APS AMERIKRER’

Recommendation
Bil

Following the same risk-based analysis and approach taken for APS of all current or advanced processing

technologies is recommended.

BN AIRALLHNINIHRARAS APS HEMNET XD THTTE.

Rationale for Recommendation
BiATES

The highest risk for contamination of an aseptic process is based upon the events that occur. The variability

of the process (i.e., the level of human versus automated interventions) and the protection of the process (e.g.,
closed versus open, etc.) are risk factors that should also be addressed. Many isolator applications still involve
a number of interventions that may represent a risk if performed poorly, and therefore it is not possible to
generalize on the relative risk of a process in an isolator.

TR ILZZSEMNESNEBURTRENSESH. TZ2NZHEME RIALTREaxsTRNER) FITZMR
P (HAREARRTF) hEFTEFENNREER. ITERERONANATE —EFHER, mRH
I8N, TTRSHRAR, FtATTExEERR L2 A RE—#mit.

Isolators and closed-vial filling systems afford isolation of the aseptic process from microbiological
contamination risks (e.g., operators and surrounding room environment) throughout processing. For such
closed systems, robust design of the processing equipment and minimized manual manipulations in the
manufacturing process might justify simulation of a lower number of interventions (e.g., shift changes) based
on a comprehensive risk analysis.

BESRMHANERARFZTELE LZEB NN IIRPEREYSENG (REARME RS ERE)

B3 o Xﬂ%lﬁ;ﬁ%ﬂﬂ%% RN SR E I ERATRENS/IML T RSIER, RIBEEHX
ST, IV (%) fREED R EEN.
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Topic P: Hold Times for Sterile Bulk

F& P: TEFERHAFRIFE[E

Problem Statement
i) R AR
Should maximum hold times for sterile bulk be included in the APS for aseptic filling?

TEERN APS PR BN BIATE R R KRIF(E?

Recommendation

BiX

Maximum hold times may be included in the APS; however, the APS should not be used as the primary means
to validate or qualify the maximum hold time for sterile bulk product/material. Nor should the APS be used
to establish maximum production hold times.

APS HE]BIERKREFRE, 1B APS AREARIFSFIALEFEA™ /MR EKREFNENEZFE,
AR ER APS KR E &AL~ RIFHE.

The maximum hold time should be based on:

Ek{%hlﬁlﬂf £F:
Production output requirements
EFFEER
e Stability of material/product and conditions required during the holding period
Rl = R E AR B BB Fr B A 514
*  Ability of the container, assemblies, and procedure to maintain the sterility of bulk material/product, as
assessed in the CCS

Ber. ANFNEFRFERER/FRLTENES, W CCS FrithrIAst

Maintenance of the sterility of material/product should be qualified as part of a separate sterile hold study
that includes an evaluation of the design of the holding vessels, assemblies, and procedures to maintain
aseptic conditions for that period. The qualification should include an evaluation of the integrity of the holding
container and assembly, and it may comprise studies that include holding sterilized media for the maximum
hold time and then evaluating that media for microbial growth.

MR REERSHRFNEA RN TEREFWRN—EOHETHIA, HPERNRERSF. A4
SNl anpri) ﬁfﬁ PUEZE L HREMRFF R EURTS . FOIAN B REFSSRNA 4T EMITEME, Eo81Ex
RESHREATRKERFNENOMR, REEEFENBEDEKENR.

If a single-use-system (SUS) container is used, separate container—closure integrity studies should be
performed that demonstrate the ability of the SUS to maintain integrity over the maximum hold time.
Containers, assemblies, and procedures used for holding sterilized materials should be qualified initially and
on a periodic frequency as determined through a risk-based assessment and CCS.

MREARMFEARE (SUS) Bt WNHTERNERBHRAGTEMAR, DUEP—RMEERARS
E%{%ﬁhﬁa‘lﬂw{%ﬁ?ﬁ%ﬁ% BE N, ATRMKEMANER . A4MNEFNHTREIA HFBLIET
RBE HITHER CCS EHIHATHIIA.
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Once qualified, the maximum holding time should be considered in the design and performance of the APS.
The hold time conditions assessed to be impacted by duration should be used as the rationale for determining
the hold time required to be simulated in the APS study.

RKREFNE—2HE, SEE APS BRITHBITHINUER. EHE APS TR T HERIUNRIFR &
B, RORIFAE A9 24542 A (8] 52 1 A IR F5 e 8] S A AE k3

Rationale

bz

Sterilized material/product must be held under conditions that maintain its sterility for the period of time prior
to sealing.

KEMR/ =R AERH TN — RN EARBFEERT.

Any bulk that is held as sterile bulk for an extended period of time should be held under conditions that are
demonstrated to be:
FEEALTERRKRARTFNER, EREFFERIERE:
*  Compatible with product stability
5 aREMRE
*  Able to maintain sterility

BERBRITLE

This also further supports the container—closure integrity of the holding unit.

Xt —SHRET R TR REHT RN,
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Topic A: Glove Monitoring =8 A: FEKM

Problem Statement
[ R PR AR
When and under what conditions should single-use operator glovesl be monitored or changed?

—RMEEFRETE RN FEAER T TSN ER?

Recommendation

B

The monitoring and changing of sterilized, single-use gloves should be based on the specific process and on
the evaluation of the risk to product, product components, and product-contact surfaces.

TE—RAMFENENNEREETRENRENEX =M. 7 B~ A it m e K TS,

There are several situations where monitoring (microbiological sampling) should be conducted:

T ILMIER TR TN (FEYREE):

e After an intervention where inappropriate contact with product-contact surfaces may have occurred,
such as a failure to adhere to first-air requirements or contact with surfaces instead of using an approved
tool or device
wHT TR, TRALET 5 REMRENA LR, flnREFEEHN (HSR) BX, SR
FREMAEN TR EMZEA T RE,

e After critical interventions, for example after assembly of filling parts and line, open door intervention in
RABS, and conventional fill line interventions.

TEFBTMZE, GIINFERE MBS LA L[5, RABS FHFFITTFM, MR ENERETMZE.

*  Periodically, as defined by internal procedures (at minimum upon every exit from the critical zone or the
aseptic area).

RIEABEFIAEETHT (EOESREF K EHLE KE N #T) .

*  As deemed necessary based upon a specific process risk.

REEETZREIANNE BHER .

Monitoring of gloves should not occur immediately after sanitization, glove disinfection, and surface
disinfection, because of the interference of disinfecting agent with the recovery of microorganisms.

RS TEESTREAESE TRYAINFEHITEN FABSHETRMEDNKE.

Sterile gloves should be changed:
NEBRETEFE:
*  When there are indications of tears, rips, or gaps.

R, WRFERLRE.

NOTE: Torn and ripped gloves during cleanroom operations should be recorded in the batch record; it may
require a quality notification for product impact assessment if the damage occurred during critical manual
operations.

! Isolator/RABS gloves are not within the scope of this topic.

S 48/RABS FEATEA FBIE A
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F:EREREIRETHENTFERICREMRICES, MRRAREZEEXENTF THRELIEF, TFER
ERMPHAT B,

*  After an intervention or contact that may compromise the cleanliness of a glove and sanitization might
not return the glove to the proper conditions
T TmEEmME, FENESETRSXEIEN, MESURLEFEFEREIELNRE

e After all finger-impression plating
ERMBIEEERXEZE

*  As deemed necessary based upon a specific process risk

RIFERETZREINAE L ER

Care should be taken when changing out gloves to ensure that required monitoring is occurring after use and
before the change out.

EHRFENMIRBRAEEAEMERFIHTLEAEN,

Rationale

EH

The primary source of microbial contamination of aseptic processing areas is personnel. Sterile gloves are
used to prevent the transfer of contamination.

ARZBEEFREKFHENSENETERE. ERLETFERA THLLSERNEDS.

Glove-changing and sanitization are key components of the contamination-control program. The purpose of
monitoring is to assess the condition of the gloves after use.

FEERMEZ RIS RET R XBANT . BV EEIHETFEEAERIL.

Sanitization of gloves directly before monitoring may compromise the integrity of this test by inhibiting
microorganisms that may have been present. Therefore, procedures should specify the acceptable timing to
allow a meaningful evaluation of glove contamination.

RN EENFEHITESURSIITITREENHEY,. NTEmEUNTENE. Alt, BFRNAEY
BEZHONE, MENFESEHETHE XN,
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Topic B: Aseptic Personnel Qualification Program

I B: TEARFIRFINERF

Problem Statement
[i) 23 B&IR

What is the process to qualify personnel to work in or access the aseptic processing area (Grade A and Grade

B area)?
NAELEZREX (A R B X)) THESHALTEREXHNARETRABHEENEFMTA7?

Recommendation
Bl
Companies should not rely solely on personnel meeting the Aseptic Personnel Qualification Program criteria

or place an overreliance on the results of the APS to provide confidence on the efficacy of the aseptic process
control strategy. Instead, companies should take steps to ensure that aseptic processes are designed to
provide conditions that assist and permit personnel to perform aseptic manufacturing activities proficiently
and that this demonstrated proficiency is maintained continuously. Hence, all relevant personnel should
receive regular training and assessments.

AT ANRRXEREFELEARTRBNEFIFENAR, BANS KRB APS MERKRIELE L ZE
TR AN M, R, ASIRXBIERE, BRTE LZNRITRBRERNTHATFARREGNITTEE
FOERINEA, FRERXMEIERMASRER., FHit, MrEHEXA RER E 2 HZ)IFTEE.

The Aseptic Personnel Qualification Program should confirm that aseptic processing personnel have acquired
general knowledge in background topics that are relevant to their job function and demonstrated their ability
to reliably perform aseptic processing activities relevant to their job function in a specified manner that is
designed to prevent microbiological contamination of product.
TERIEARERBINEFNRIALTEREARCSEESHTERERXMNE TR, FHERMIHRE
MEETR T ERHIIT SR TEREEXNTERESS, ML~ RZRHED5E.

The following is an example of a phased approach to personnel qualification that allows for operator
participation in routine aseptic processing activities based on level of risk and required level of supervision. It
does not necessarily establish different categories of operators, but rather describes the activities and criteria
that would allow operators to progress through the phases of qualification towards a fully qualified status.
TEZGIE A BRETARFRBIANTTE, XFMTERTFRIEARIRBENRESERMATE RN IEEKF
SE5ENLTERESS . EFA—EAEREAANABET, MR T A FREARBEEMRNA
BHINAZ T2 SRS AN FIRE.

Aseptic Personnel Qualification Program

TEA R EIRTFINEF

The Aseptic Personnel Qualification Program should be risk-based and comprise a demonstration of
proficiency, degrees of supervision, and specified activities personnel are allowed to perform that are
commensurate with the level of qualification achieved. It should allow for personnel to advance from lower-
risk activities to higher-risk activities once they have met the qualification criteria of each level. The need for
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direct supervision should be commensurate with these levels, with more direct supervision required initially

and less supervision required as the personnel progress through the levels of qualification. More complex
interventions and interventions assessed to have higher levels of risk should be performed by personnel with
higher levels of skill and experience.

TEBREARTRIARFNUXE AEM, SFRAGEEMNIER. KERENERATARMNENSANA
F R INE RO EES . —BEARKE MR NORERHIMTAE, ZEFEAIFRIIMREEER
RACENEFENERSNED . FERRENTRY SXEFRER, ZVFTEELZNERELEE BEA
RAABANFRNRS, IFNEESED . EEXNTIERIEN G YRR ES NN FHERN B
BEESHENLEMA RN,

A phased approach should allow personnel to participate in defined activities based on meeting the criteria
for that phase of qualification. It should include the allowable activities permitted based on meeting training
and qualification requirements, and the level of supervision of personnel associated with the completion of
levels of qualification.

D RITEN AT A RTEIAEIZB R A RBRIAMRENEM LS IR EEs . ENEEEHSEIIFMER
FIABSRAEM E AT ARNES, MR STEREBFHIAKFEAEXNAREEKE,

Qualification Prerequisites
TARTIA TR &M
The Aseptic Personnel Qualification Program should specify the prerequisite criteria for qualification
acceptance, which should incorporate the successful completion of:
TEZRIEARARBHINEFNMERBREEREG, HPNBIFEMRINTERIATHII
1. Basic GMP training
Hati GMP £l
2. Aseptic gowning procedure training, followed by a proficiency-based assessment that demonstrates
competency, leading to gowning qualification or certification
TEFREFZI, REHTERANTEE, DUEAMERN, MR EFRERBIASIAL
3. Aseptic technique and cleanroom behavior training
TERATEREIT ARSI
4. Process understanding
TR
5. Awareness of the impact of their performance and relevant hygiene on product quality and patient safety
INRE B CHRAMBEX B A KGN~ RRENEERENTM
6. Basic applied microbiology and contamination-control training
RN A F 05 242555
7. Specific job functions, intervention procedures and practical training, with consideration of participation
in, or review of, airflow visualization studies to reinforce effect and understanding of first-air principles
and the techniques employed to prevent first-air breaches, where relevant
BN TERE. TREFNESRZ, ZESESHFEURTAUHR, MINENRAN B RER
MEFRRE, FERKER T KB LSRR AR

NOTE: Watching video recordings of airflow visualization studies is very effective for increasing awareness

of the impact of personnel movement and activities on the surrounding environment and the risk of
contamination.
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A MERTRUAROUBF G TE RSN A RRNFERN X B B RZ A0 I & 55 XS 5

1}\1/\0

8. Training in those aspects of the pharmaceutical quality system that affect their job function as well as
other relevant company policies, directives, and procedures

HAMRERRDEME TERENTENEEMAXNRSTBER. §SMEFHTEI.

Once the prerequisites are met, qualification may include levels of qualification permitting personnel to
perform defined activities.

—BRETRREN REFHIANTERATARNTHEENNEREFR.

Initial Aseptic Processing Personnel Qualification

TEBRIEA RVIEFARTHIA

Personnel successfully meeting initial aseptic processing qualification criteria should be permitted to

participate in defined aseptic processing activities under direct supervision. The appropriate level of activities

and level of supervision should be determined and recorded based on assessed relative risk of those activities.

Personnel successfully completing the requirements of initial qualification should be qualified to perform

aseptic processing activities that are less complex and assessed to be of lower risk but should always occur

under direct supervision of a person who has attained advanced qualification (per the definitions described

in this document).

R A VFRNA B MG T E R ERARIENAREERLE TS 5MENTEZRIERD) . NREXLIEN

HEXNNEHER, WEFICFRE S EN RN FEERH . ﬁklﬂxﬁk%ﬂtn RPN BEROARN B EE

#L ’ETEJ%‘WEE\ ,IWEFLIZ’)MEEE’]?T:I? EES), ERIGAEREGSRERIANAR (IRIEARHAT
X) MEREEETHT.

Initial Criteria

IR

To be considered initially qualified, personnel should have no observed lapses in the following:

BWAAVTHINEE, ERAREUTHEAEEEAXRIR:

1. Prerequisites-related criteria, including demonstration of gowning proficiency, aseptic technique, and job
functions

S5RRFEBARNIVE, BRRTFLERAGER. TEKAMIIEREE

2. Demonstrated proficiency in aseptic technique by successfully completing a test involving expo- sure to
nutrient media. The test should include manipulations and activities, including interventions, that are
similar to those that will be undertaken during aseptic operations. The test can be associated with an APS
in the process environment or can be performed in a simulated aseptic environment outside of the
process environment.

BTN RIZEMEFRENNK, IERAEASERELEREA. XN EFE5 TERESEPEUN
BEFSES), BFTH. WRTE5TEIRERH APS BXE, T T EZ IMIEN TEIIEH
#17,

3. Continuous, successful performance of aseptic processing activities for a period of time deemed
appropriate by the company.
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TEATNIAAE SN BN, g, It T R R EED).

Advanced Aseptic Processing Personnel Qualification

SRTEREA R FIRHIA

Personnel successfully completing advanced aseptic processing qualification criteria should be per- mitted to
participate in aseptic processing activities with a lower level of supervision and/or perform activities that do
not require direct supervision, depending on assessed risk.

BINTHESRLTERERERIMIENAR, NREFEONE, ATERREINNEE TS5 TEFEE
SENF/ T AR EE R ENES.

£

NOTE: High-risk interventions must always be supervised. Where a high-risk intervention is performed, the
advanced personnel performing the intervention should be observed by another advanced operator to
confirm that the intervention is performed correctly.

x: SN T IREE ALE. TSN TN, NEZ—EeRRERANHITTINSRA R
T, MBIATHRIEERTIR.

Advanced Criteria

=R

To be considered advanced qualified, personnel should have no observed lapses in the following:
BWAASREBAR, NENTHEHRZEMNERXIR:

1. Successful completion of initial qualification criteria, including prerequisites

BUINTE ARG AR FRINRAE, IR R &M

2. Successful completion of job training specific to advanced activities (e.g., activities that have been assessed
to be of a medium to high risk of contamination.)

B EAE NSNS RENN TR (B, EHRHEARFHEES RS LN AES)

3. Successful performance of simulated medium to high contamination-risk aseptic processes/activities
outside of the APS for a period of time deemed appropriate by the company

HERTHIANEEN—EREEA, £ APS ZIMIHTRIIN TS5 ENE LE T2/ /A5,

4. Successful participation in a process APS run in which the personnel perform the same function(s) to the
same extent as they will perform the function(s) during actual production (as applicable) to confirm that
their aseptic process activity-related skills have not changed; these personnel would be qualified for
activities considered to be higher risk
RIS 512 APS 1517, EiEfTEESR, AXARNITHNINE S KFRAE I EF K ETHIRERRE (40
BEA), MRIARSTE T Z2EaAX AR AN E, XEAREEERMNEHRIA AN S IED.

Ongoing Aseptic Processing Personnel Assessment

RSN TEBREAN RN

Qualification should include an ongoing personnel assessment designed to determine if the personnel remain
in a qualified state. This should be part of the Aseptic Personnel Qualification Program and may include such
steps as monitoring, observation, and supervisory feedback.

RIEFIAL BREFEOAR TS, MPHEARZSDLETERRT. ZNZELEARTEFIANTIIN —
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oy, TTREEFEEN. MEMNEERGFSRE.

The ongoing personnel assessment program should be documented and should include:

FEMARTHET N IERER, FREEUTRE:

1. Specifying the frequency of and requirements for periodic requalification, or requalification after a pro-
longed absence, that permit personnel to continue to enter and participate in aseptic processing activities

MEERAEFHINS KRG FEFHIANAERNER, FEAREBREHANTNSE TEREIEED,

2. Successful participation in APS runs in which they perform the same function(s) to the same extent as they
will perform the function(s) during actual production (as applicable) at least once per year to maintain
their qualification status and ensure that their aseptic process activity-related skills have not changed
HEZPSM—RHMINN APS =17, HETEERHNTERRESIERHITIEERENIIE (1E
), MRFERERBHIANRS, HRRESTEIZENEXNEEREERL

3. Consideration of personnel-monitoring results, personnel-related deviations and failure investigations,
job performance reviews, observations, absence from aseptic process job functions, and other information
in the determination of qualification status.

TEFHERBRINREN, FRARBNER SARAXANRENREREE. TEGNEE . WRER.
THE T2 THRENREERL AR EMER

Disqualification of Aseptic Processing Personnel
TEBRIEARTRBUE
The Aseptic Personnel Qualification Program should include criteria by which personnel lose their qualification
status, which may include:
TEZREARRBFINTUN BFEARRRARFHANSE, HPUaH:
1. Failure to qualify or meet periodic qualification requirements
ARG EARFIASRIA S EEARRTIAER
2. Participation in an unsuccessful or failed APS, where their performance was identified as a cause or
contribution to the failure
SE TR KM APS, HRIFMIAERSBEABMARENEKE R
3. Repeated aseptic processing performance in a manner deemed unacceptable in relation to clean- room
or aseptic-process operations or functions.
EESRESLE N TRES T EUATEZNAREEHTLERE.
4. Failure to maintain gowning qualification
REERFFIRTEIRFZARTHIA
5. Failure to maintain training requirements
RIRBFINER
6. Repeated personnel monitoring excursions
ZRANRABENRES
7. Extended periods of inactivity or absence from the aseptic processing area.
KEEREDSBFLERIEX.
8. Other aspects of performance as identified by a supervisor (e.g., behavioral)

FTENENEMATERNRI (WTA%RNR)
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Requalification of Aseptic Processing Personnel following Disqualification
TEBREA REBUERERINGNERTIEHIA
The Aseptic Personnel Qualification Program should specify the conditions, requirements, and steps for
personnel to be requalified following disqualification, and the criteria for reestablishing the person to a
qualified status.
TEARZRFIANT N BRI EA AFKBUBRBHIANGETRESABFTHINNES. ZRNPR, MURE
HREAN RIRRBRIRTIANIRA

These criteria should depend on the reason and relative risk associated with the disqualification and may
include:
XEEARE R BUR TFEUR B FIANRE A XN, oJ8E:
1. Completion of specific CAPA actions
SERREMARA CAPA f73)
2. Retraining in certain related topics
REAR X T BAFZII
3. Repeat of gowning qualification
EEFLTEREBEFHIA
4. Successful personnel monitoring
BRI R GE
5. Participation in an aseptic-processing demonstration or successful APS runs
SN ERIER TS RINETT APS

Requalification after Prolonged Absence

KHA R ED 7 EFIRS HARTIA

Companies should establish and define the time period of a prolonged or extended absence that may affect

the personnel’s ability or proficiency to the degree it would require requalification. The requirement for

repeating any of the prerequisites to qualification should be defined by the company.

“ﬂf%ﬂ%%ﬂﬁriﬁﬂ;ﬁﬁiiﬁﬁ%ﬁhmEH]‘E?HHBE, FAAXTTSFMARMNENSIAGREE, UETHEE
HITRRFIN. AR NAEEBEEATRERIACREFNER,

Access without Prior Qualification

KRB LR B EIETIARD T 8]
When situations arise in which nonqualified personnel (personnel who have not been deemed as qualified)
are needed to enter into an aseptic processing area to transit through common aseptic areas to perform
specified and approved activities, a procedure should be in place to address the controls required to allow
such access. The procedure and controls required should be risk-based and will usually require a higher level
of direct supervision, observation, and documentation.
HHENFREEGRAR (REAAEGEHOAR) EALTEREXE, BidEBLEXH#TIEEMHEN SN
B, NEIERFREIEATFIEAN RFENRRNEGIIERE. S NEFNIES RN AN A&, BEHR
BESRNNEELEE. AEMCE.

The procedure controls for personnel accessing the aseptic processing area without prior qualification, at a
minimum, should include:

MNAREELFIRFEMHALTHREKENARNEFEHNZE DL
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1. Types of situations where nonqualified personnel are permitted to enter the aseptic area
AFAERAREATEX BB RKE
2. Activities, including transit, these nonqualified personnel are permitted to perform
AFXEREGRARANEES, BEIRE
3. Level of prior notice and approval required to allow these activities
RV ETRF R FNFE L BAFAA AR B
4. Level of initial training required
Fr & a7k
5. Level of direct supervision required
FrEfEREERE
6. Level of observation, monitoring, and reporting required
FRR MR, BMFIHR &K
7. Level of documentation and recording required of such access and activities undertaken during the access
L A NFUENER B FF R B A BN AT RS 89 SC A AT KK
8. Any subsequent actions required

b o 7 R BB AT 4730

Rationale

bz

Personnel present and performing activities in the aseptic processing area present a risk of microbiological
contamination, depending on their job function. They must be capable of adequately performing their job
functions in a controlled manner. To do so and to control risk, they require specific training, skills, and an
understanding of the process and impact of contamination, and they must be qualified to perform those
functions.

EXEREX TENARBUEZIMEYSE, XBURTMITMIIERE. ML aF eI IATT=NT
RFEDEITHITIEREE. EME L—ﬁ#hﬁﬂh MMNBEEZTINFI. ZETIORE. THSE
Aot REFIZ NG, T BRI A R R EITIX IR AR AR TAIA.

It is important that there is confidence in the ability of the aseptic personnel to have the knowledge and skills
required to perform aseptic processing activities in a deliberate manner. Proper process design and training
are a more effective means to ensure ongoing personnel performance than demonstration and testing.
Interventions should be properly designed, qualified, and demonstrated (e.g., through air visualization studies)
that they can be successfully performed by qualified and properly trained personnel. Demonstration and
testing can be an effective way to provide this confidence. An APS, associated with the formal process APS or
otherwise, or a similar set of tests, can be useful as a demonstration of those skills.
EENE EHELEARFRNEBLZNIIRMNEKE, NHEENAXARLTEREGS . 5ERFNIR
ALt EENITZ2RITNFNIIEHRARFERIANETRNTR. & ﬁéuﬁ?ﬁ?% EHE%, LA
(B RTRUHAR) ERMETELSEZNOA RTIUEIET TR ERFURKER FEXFE
BRI, SIEVRTRE APS XM APS siEAMMNE, sHEMA— %ﬂﬂﬁ HO] IUE A X R RE AR

o
Personnel qualification can be an effective means to establish personnel competency and exhibit skills that

demonstrate the proficiency needed to reliably perform required activities. A written, formal qualification
program that includes knowledge-related prerequisites and a means for demonstration can help ensure that
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aseptic processing-area personnel have the proper training and knowledge for their respective activities.
RABHIAEFHEA ARNINESKENERNTER, TIERATEMNTRFEENRFNALEEE., —1
PHEM. EXNFRHIATL, SFESMREXNERZFHNR TR, JUSHHARLTERETHNIAR
& B ESN IR BE S M EIFIEIR

This program should be risk-based, should include guidance, and should set reasonable criteria for acceptable
qualification, disqualification, and requalification. It should be designed to minimize the risk of contamination
from human activities, interventions, and inadequate aseptic techniques. The program should include
prerequisites, define qualification procedures, and anticipate the need for disqualification procedures.

ZIT RN ANBE A&, NBEES, FRATEINERHIA. BEHIABUENERBHIATET ESEN
R LT HIN EERAREREREALES ., FRAAESNLTERAMERSREONE . 1ZITUNE
HBEREKM, EXHREEERF, FINBUEREWIAEFNFTE.

It is important that personnel qualifications are not merely a demonstration of performance in an APS run.
The APS is not sensitive enough to determine if the person is proficient and capable of reliably performing
aseptic processing activities. At best, the APS, along with observation, can help identify flaws in the
performance of personnel. In this case, reliance on the APS can result in limiting access to the cleanroom. This
can hamper the ability of supervision to advance personnel training and observation. A phased approach,
such as that described in the Aseptic Personnel Qualification Program section above, can allow for personnel
access under specified levels of supervision commensurate with the relative risk of the activities to be
performed. As such, it should be effective and aligned with current regulatory expectations.

EENE, AABEFIARNNEE APS BITHMFRIN. APS HRBERAEUHEEXARARTREBIFGE
PO EMMITEE LIRSS, THEE, APS SMRBLES, ITRUBENRAIARTEFRNRE, EXFER
T, K% APS TR SERFIHFNEFE ., IS HEEA REHRA RBYIFIWENEE N . 2MERNTTE

(f EXEEARFRBINT RO R) TATFARERERIINEETHANEGSE, MEELINS

BRATEUERNEEN MEEAEFR. Eit, XFITENIZERHRN, HHAESaNEEEX,

References

S 3k

1. European Commission. Annex 1. Manufacture of Sterile Medicinal Products, Fudralex — Volume 4 — FU
Guidelines for Good Manufacturing Practice for Medicinal Products for Human and Veterinary Use,
European Commission: Brussels, 2022. https://health.ec.europa.eu/system/ files/2022-
08/20220825_gmp-anl_en_0.pdf (Accessed April 26, 2023).

2. International Organization for Standardization. /SO 13408-1.2008. Aseptic Processing of Health Care
Products—~Part 1: General Requirements. 1SO, Geneva, 2008. www.iso.org (Accessed November 27,

2013).

3. Parenteral Drug Association. 7echnical Report No. 13 (2022): Fundamentals of an Environmental
Monitoring Program. PDA, Bethesda, Md., 2022. www.pda.org/bookstore (Accessed April 26, 2023).

4. Parenteral Drug Association. 7echnical Report No. 22 (2011). Process Simulation for Aseptically Filled
Products. PDA, Bethesda, Md., 2011. www.pda.org/bookstore (Accessed November 19, 2014).

400-877-0626 ~ 139 ~ canny@TigerMedgrp.com


https://health.ec.europa.eu/system/files/2022-08/20220825_gmp-an1_en_0.pdf
https://health.ec.europa.eu/system/files/2022-08/20220825_gmp-an1_en_0.pdf
https://health.ec.europa.eu/system/files/2022-08/20220825_gmp-an1_en_0.pdf
http://www.iso.org/
http://www.pda.org/bookstore
http://www.pda.org/bookstore

(o Tigermed | canny

HERITES ity Points to Consider No. 1:Aseptic Processing (Revised 2023)
5. Parenteral Drug Association. 7echnical Report No. 62: Recommended Practices for Manual Aseptic
Processes. PDA, Bethesda, Md., 2013. www.pda.org/bookstore (Accessed November 19, 2014).

6. U.S. Food and Drug Administration. Guidance for Industry: Sterile Drug Products Produced by Aseptic
Processing—Current Good Manufacturing Practice; U.S. Department of Health and Human Services:
Rockville, Md., 2004. http://www.fda.gov/downloads/Drugs/GuidanceComplian-
ceRegulatorylnformation/Guidances/UCMO070342.pdf (Accessed April 26, 2023).

7. United States Pharmacopeia. General Chapter <1116> Microbiological Control and Monitoring of

Aseptic Processing Environments. In USP 43-NF 38. Rockville, Md., 2014. www.usp.org (Accessed June
27, 2023)

400-877-0626 ~ 140 ~ canny@TigerMedgrp.com


http://www.pda.org/bookstore
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM070342.pdf
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM070342.pdf
http://www.usp.org/

(o Tigermed | canny

HERIES ity Points to Consider No. 1:Aseptic Processing (Revised 2023)

Topic C: Aseptic Processing Area Access Control

FHC: TEMIRX#HHIES

Problem Statement
[ R PR iR
How should manufacturers control access of personnel into the aseptic preparation and processing area?"

ey IEERA A TE M IX?

Recommendation
Bl
Control of access to the aseptic processing area should be in place through both procedures and physical

controls. Preferably, this could be achieved during operations via electromechanical controls, such as access-
card readers or biometric readers. Procedural controls may be appropriate in some operations, but
justification for this practice should be documented. A dated and timed record should be maintained of all
persons entering and leaving the aseptic processing area, subject to routine review by Quality Assurance
personnel.
NBERFESNEEFSINHAANLTE N TX#TERS . RPEARESRP BRIV BAEFKIIN, 0
MERSAEDIRA, ARLERETEFEFITERESEN, ENFHEMICRIEREER, NREFRFH
HEEMTXARBEAFE EMNICE, FEHBRERIEA RFEITHEZ,

Rationale

bz

Each person entering the aseptic processing area has the potential to introduce microbiological
contamination. For this reason, controls should be in place to ensure that only designated persons access
the aseptic processing area and a record of entrances and exits should be maintained for traceability and
investigation, if necessary. The recording of time and date access is also important for data integrity
considerations as it provides for accuracy and contemporaneousness of information.
EMEATEMIXMAREIRESINREYSE. Fit, NXBEHER BERIABIEENAR T EEH
AZTEMNLIX, FNREBHLICE, WEELSENHTERFIESE, 107 R EF BN FEIETE
MEIFHREE, FAACRETESNERMEMNUE.
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APEESR AR BEXRBRE, Bty FRFELE CRRXEIHEL RS, o UF AR ITFERPE C REFXHNE.

400-877-0626 ~ 141 ~ canny@TigerMedgrp.com


https://health.ec.europa.eu/system/files/2022-08/20220825_gmp-an1_en_0.pdf
https://health.ec.europa.eu/system/files/2022-08/20220825_gmp-an1_en_0.pdf
https://health.ec.europa.eu/system/files/2022-08/20220825_gmp-an1_en_0.pdf

(o Tigermed | canny

HERITES ity Points to Consider No. 1:Aseptic Processing (Revised 2023)
Products—~Part 1: General Requirements. 1SO, Geneva, 2008. www.iso.org (Accessed November 27,
2013).

3. US. Food and Drug Administration. Guidance for Industry: Sterile Drug Products Produced by Aseptic
Processing—Current Good Manufacturing Practice, U.S. Department of Health and Hu- man Services:
Rockuville, Md., 2004, http.//www.fda.gov/downloads/Drugs/GuidanceComplian-
ceRegulatorylnformation/Guidances/UCMO070342.pdf (Accessed April 26, 2023).

4. United States Pharmacopeia. General Chapter <1116> Microbiological Control and Monitoring of

Aseptic Processing Environments. In USP 43-NF 38. Rockville, Md, 2014. www.usp.org (Accessed June
27, 2023).

400-877-0626 ~ 142 ~ canny@TigerMedgrp.com


http://www.iso.org/
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM070342.pdf
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM070342.pdf
http://www.usp.org/

(o Tigermed | canny

HERIES ity Points to Consider No. 1:Aseptic Processing (Revised 2023)

Topic D: Performance of Environmental Monitoring

F& D: FREMEHAT

Problem Statement

i) R AR

Who should perform EM?
N AT I ?

Recommendation
Bl
Trained and qualified quality or production personnel can conduct EM.

RN R R RES A A R TR RN

The personnel performing the monitoring should receive training in good sampling practices, employing

internal audits, unannounced monitoring, or random verification sampling by an independent quality unit

to assess adherence to sampling practices.

LﬁH*WM%AAfﬁxﬁ%Wﬁﬂ CHEMEI. AEBETT. REBAAYEIES BT A RESD1H#
TREVIBRIE A, DOTER S BTEATTE.

The Quality Unit is accountable for the effectiveness of the design and the performance of the EM system
and is responsible for reviewing the data and ensuring the adequacy of the monitoring, including periodic
observation according to approved procedures.

E%%Hﬁ%*“ﬂ%%uﬁﬂmﬁMﬁﬂﬁ 1R, ANRFEHEUERRRENNTME, SIERER
ERREFHITESNE,

Rationale

EH

As with any procedure, individuals performing monitoring should be trained in the specific procedures. The
goal is also to minimize the number of persons in the aseptic area and the concurrent risk of contamination.
SHMEF—#F, #TENNARREZSFERFNZI. BEREEERE2RD TEXENALFERN X
HERYS? n}—LB_Lo

As long as there are appropriate safeguards (i.e., effective training and periodic sampling oversight) in place,
individuals from the production or Quality Unit may perform the sampling activity. However, it is the Quality
Unit that is responsible for the oversight of the EM.

REFEENREREE (RIAXFIIMEHHFELEE) | £ REBIIOA R T E TR AL,

Rifn, HEREE EM BRRED 1.
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Topic E: Supervision in the Aseptic Processing Area

FHE: TEMIXRHNEE

Problem Statement
[ R PR iR
What is the degree of oversight necessary to effectively monitor an aseptic processing area?

EHMNEENES AL RELEMIKX?

Recommendation
Bil

Oversight of aseptic processing should be performed by individuals who are trained, qualified, and

experienced in the aseptic procedures for the areas being reviewed. These persons should have a thorough
understanding of the process and the potential contamination risks. This oversight is best performed by
physical presence in these areas with consideration on limiting microbial contamination risks (e.g., by
monitoring the areas through windows or cameras when possible) as a result of additional supervisory
personnel present in the aseptic processing area.

TEMINEENHEZSEZI. SRFEAEXERNARRS®T. XEARNNAREXENLTEE
FHBENFSENEERANT #. IHEESTFEERNZHT, RGN EEIEEHMEDSEN
MEs (Blan, ZETRRMERL TBEE P SEELENXE), DUESsEMIMNIEE A RMIGEMALE ML
XIS HENE .

Aseptic processing areas that contain viewing windows may allow observation of some aspects of aseptic
processing from outside the aseptic processing area.
BEUMEENTEMN LIRS TEATNETE N LXHZ MR EINTAELTTH,

The degree of oversight needed may depend on the level of physical separation of the operators from the
exposed products and product-contact surfaces and the level of process automation.

PR EEERETRIRTRERSREN R~ fEMEENYERSEENRTIZBLKE.

Proper oversight is required but not limited to cleaning, maintenance, production on all shifts, or any activity
that can negatively impact the aseptic conditions within the aseptic processing area.

BEBENEEZLNTEN, BRRTEE. #iRxE. SYPRNES, ST TN TEM IXERNTEK
B ERNREWIIED,

The Quality Unit is also responsible for reviewing the oversight program for the aseptic area.
FREBINERFTHEFELEXHMNEEITL.

Rationale

bz

Maintaining a successful aseptic operation is dependent on operational discipline and on the conduct of
personnel in the way that they have been trained to perform, regardless of internal or external factors that
may negatively influence their performance (e.g., pressure to complete a manufacturing run in a short time).
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Manufacturers should be able to demonstrate that operational discipline is maintained, and oversight is a
key methodology to achieve this.
HFR RN EREBURTREIGHA RIZRBBINERNFRNHTEHRE, AT IR MNNRIN~4
MEFMYAREEIMIEER (Flw, ATERNBRTHESESMERNES) . HERNIZEBIE
B CRVR B4t B AR, MEERXMX—BirIIXEBTE.
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Topic F: Personnel Monitoring Frequency and Location

FRF: ANRBIFACRTIGE

Problem Statement

[ R PR iR

What should be the frequency and sampling points of aseptically gowned personnel monitoring?
TEEXREARABENICAMXERNIZES D!

Recommendation

B

Monitoring of personnel in aseptic processing areas should be based on the evaluation of risk to products,
product components, and product contact surfaces and to the specific process and systems (i.e.,

conventional, RABS, and isolator aseptic processing lines).
NEEMIXFA RN EERETN> R, AT RERaUREE TZMAS (BIEM. RABS
MRERLTEES %) BXREITEE.

The sampling plans should be dynamic with monitoring frequencies and sampling locations and may be
adjusted based on trend analysis. It is appropriate to increase or decrease sampling frequency based on this
performance as long as a documented rationale is provided. Consideration should be given to the inclusion
of periodic, unannounced personnel monitoring.

BTN SRR AN EM R, HOIRBEER D THTEE, REZERHPEMNES, oI MRET
It Sk 3E 2 1IN R DB SIOR . BN B R EIEEHN. REBHMNHARKERE.

Sampling locations should be determined based on a risk evaluation and should be adequate to assess the

contamination potential. For example, monitoring of gloves, forearms, and chests may be considered in

filling lines and after such activities as assembly or open-door interventions of RABS, because these areas

might be in the proximity of the exposed products or product-contact surfaces during interventions.

B B N ARENRETHETE, FREMUHOEBAENSSR. i, EERS% EINKRAERABSHALENFITT
MEESN R, TUERENFE. srEMRET, B AXL X EERE N~ M~ nkE
AR

Minimally, gloves should be monitored each time an employee leaves an aseptic area (as noted in Section
IV, Topic A: Glove Monitoring), and gown integrity should be checked upon entry and exit.
Z0 SARATIBALEXRENFNENFE (MEEBY, THA: FEEN), HFENNEEE2RN

RN,

If a gown breach is identified, the following should be performed:

MREIEERER, NHATIATERE:

¢ A quality notification/root cause analysis
FREBH/ARAKRE 47

¢ Product impact assessment

= AR TG
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¢ Additional monitoring at the site of the breach for investigational purposes, if considered relevant

WRINAMER, HTIRE B AAEBIRH TSN .

Gown-sampling points may require monitoring as applicable to the process, and monitoring is required
after critical manual interventions as justified in the CCS (EU Annex 1, Section 9.25).
EHERBRESARERELZHTIEN, FFEAECCS (BREMFL 9.257) FANERNXBTaTIHRESR,

BRAITEN.

Rationale

bz

Maintaining a successful aseptic operation is dependent on operational discipline and on personnel conduct
in accordance with their training. Monitoring of gowning provides an early warning tool and allows the
opportunity to react appropriately to unexpected changes to aseptic practices based upon variances in
trends.

BRI T ERIEBOR T HRENSGMA RARBEENIAFT A TIRIE. XES ROV ENIR T —FF 57
METR, HFOUMRBEESTUFNER, KNNEEREFHRPEUHMEESNRN.

Monitoring of gowning serves as a tool to demonstrate that personnel are adequately trained and are
following procedures. Therefore, it is not necessary to monitor personnel to the same extent as they would
be monitored during gowning certification every time they exit the aseptic processing area. While gowning
certification locations are geared towards detecting whether personnel are able to appropriately don the
garment, routine monitoring is geared toward understanding the aseptic behaviors in the area and if there
were any risks to the aseptic process or product. Therefore, the monitoring of gloves is required at each
event of significant intervention and upon exit from the aseptic area. Other gown monitoring locations
should be included based on the risk-assessment criteria.

MEEROENEA—ITE, IEPBARZIZSFIFEFERFN. FElt, THEEABALEMN LXK
R RFRIE R AR A REE R TIRE . BRERFRBFVERIASERNAR R TRBERT LIERR,
BEEMENSEETRZXKENTETANRLE L2 ™Rt FEEaNE. B, #8XEXTHNE
HANBALEXENHFTELNFE, EMERROENAENRENBS T LEETE.
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Topic G: Sterile Gown Usage

I G: EEERRIER

Problem Statement

[ R PR iR

Must a sterile gown be used for each entry into the aseptic processing area?
BRHNTE I T X &SI E AL E &SR ?

Recommendation
Bl
A sterile gown must be used for each entry into the aseptic processing area. A sterile gown is defined as a

gown from a sealed package that has not been previously worn since sterilization. A sterile gown should be
changed whenever the integrity of the gown might be compromised. The maximum time usage during a
single entry of the sterile gown and maximum number of times a single gown can be washed and sterilized
should be determined and defined.

BRHNLTE N T XNELAERLEE$#R TECERBREEX ABREMRMARFENRNEEZHE
EhayEaR. SEHEFRAOTEMTERINN, NERTEESFR. NHENEXTEERRERFE
A e SR AT, A INR B ER AR IS A FUES R RE.

Rationale

bz

The major source of microbial contamination of aseptic processing areas is personnel. Gowning is the most
direct and significant environmental control measure that can be employed to control contamination derived
from personnel. During the time the sterile gown is worn for each usage, the efficiency of the sterile gown
decreases, therefore, the length of time the gown is worn must be controlled. In addition, repeated washing
and sterilization of the gown causes degradation, therefore, the number of sterile gown processing cycles
must be controlled.

TEMLXATEZMEDSEREEAR. HRRETHTEAHIARSENEEENREENINREGIEE.
HEEREATEE2RIE, TEESFROZESEMR, Blilt, AFU=EEFENNEHKE. b, XE
HRAOREXRFMRAESSHHERE, i, AFU=HLEERRNLIEL.
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Topic H: Occupancy in the Aseptic Processing Area

FRE H: FB T X695 A B jal

Problem Statement

[ R PR iR

What is the proper number of people to be present in an aseptic processing area?
HATEMIXMNESABESD?

Recommendation

B

The number of personnel required to safely and effectively perform and supervise aseptic processing
activities should be determined and defined. The number of required personnel will depend on the type of

activity being performed. This number may represent a maximum or a minimum number of people required.
NAEMEXZEARHTNREELEN A MFTHNARBE. IHEARNHEFBURTETITIE
AR, EFUERRATNERASLR/NAL.

Only the number of personnel required to perform and supervise the ongoing aseptic processing activities
should be present in the respective aseptic processing areas. This also applies to ancillary areas such as
airlocks and corridors.

EZEENTEMNIXH, RARFHNTAEE EEH#THEENTENAFTNAREE. XtLEATSEM
B e e v

ERFHBXE.,

The maximum number of qualified personnel allowed in a given room should depend on the classification
of the area and should be verified through EM and process simulations.

AFHNEEFENRZARBENBUR T E#XMRR, FRBZEMA T ZEIURHATRIE.

Rationale

bz

Personnel constitute the greatest risk to an aseptic manufacturing process from a microbiological
perspective; however, the number of people must be adequate to perform the process with a proper level
of attention and activity consistent with good aseptic technique. In general, the minimal number of personnel
should be present to carry out such aseptic manufacturing processes.

MBEYNBERE, ARBERETEESIEEANNE, B2 AHWIENNES IR NTES
KFENFTIZLZ, HFHERFNEERA, —MKiR, NizERVHEHNARRNTEMEEESE,
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Topic I: Personnel Practices for Hygiene and Hand Washing

F&: ARBEFMEFRE

Problem Statement
[ R PR iR
What are the allowable personnel-related conditions for gowning and entering a cleanroom?

ARERMHFANERHEMAFFFRTAY

Recommendation
Bl
Personnel entering cleanrooms during periods of operation should be free of conditions that pose a high

risk of compromise to the purity and safety (i.e., sterility) of the product.
FEEFHIEENESEOAR, FADEEHARFRALT N RWLENREE (IEEY) HHER
b HYFRIE A

Personnel should demonstrate a high degree of personal hygiene, cleanliness, and precautions, including
but not limited to the following:
ARNRIESENDMARE, BEMmBRERE, SRBERRTUTREA:

e Personnel should not wear jewelry (i.e., rings, bracelets, piercings, or wristwatches) or other items
that could tear gloves, gowns, boots, hoods, or masks or could otherwise pose a safety hazard or
process contamination risk.

ARAPEREFRE (RIAiE. FEH. BERHFR) HMTEMETE. E8R. @1, L=
FAENYM, HUEMT XM LERERTZSENEE Y M.

e Personnel garments worn under the gown should not contribute fiber or microbiological
contamination beyond the ability of the gown or boots to contain it.
FEEHTERTHARBREANERALESBEDTE, BILE2RIHM FAree BB EMTEHE,

e Personnel should wear garments under gowns that minimize perspiration yet are sufficient for
personal comfort and warmth.
THEARNEFZ2RTFRENATFEEENXER REFDET.

e Personnel should wear dedicated shoes or footwear that are not worn outside of the cleanroom area.
ARNFEETRNETIER, BARFIEEEN

e Dedicated cleanroom socks need to be worn. If worn, personnel should remove personal socks prior
to donning dedicated cleanroom socks.

REFTHERERT. URFEIANKT, WARNEFEETRR IR DANKFRT

*.

e Personnel should not wear boots or shoes under gown boots that could tear the gown or contribute
contamination.

THEARRNEESERATH FHET UEHRERRSERTE.

¢ Personnel should not wear perfume, makeup, volatile chemicals, or flaking substances that could
contaminate products.

AR ERATTREBER~MMEK, . BREUEDRS TSHENYIR.

e Personnel who require visual aids and work routinely in the cleanroom should be allocated
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prescription glasses that can be sanitized without degradation. Transient visitors should water-and-

soap wash their glasses at the hand sanitation station and not approach the critical zone.
FEARHREHELFEEFETENAR, NESHTESEASTANESRE. MEIAEN
EFESHAKMEEELRE, EARAEREITXEBXE,

e Personnel should wash and sanitize their hands prior to gowning but not use types of soap or
sanitizing agents that dry the skin or cause skin to flake.

THEANRNEFESRINAETFIES, EFAEEASERRTESISEEREBEBNEESES
3o

e Personnel should have open cuts, abrasions, or freshly applied tattoos on their skin covered with
bandages or other means and should not enter the aseptic processing area if it is determined that the
extent of those conditions could still pose risks of environmental or product contamination.
AGRMERK EMRBEARMESGA. BHIRMONSS, NEARTHEMTEE ORFHEX
PN AR S E MR B s 2N, MANIZEANTEINTXE.

e Personnel with respiratory illnesses, open lesions, or other potentially infectious conditions that could
pose a higher risk of environmental or product microbiological contamination and the risk of
spreading contagious pathogens should not be permitted in the aseptic area.

BEWRERRF. MR TSEMBEEERMERNAR, TRENESNHES >~ aMEDs
LN AR BB ERMEREEANEE, FR#HNTE X,

Rationale

bz

Personnel represent a potential source of microbiological and chemical contamination. Therefore, pre-
cautions should be employed to minimize the risk of contaminating the environment or the product. These
precautions should be commensurate with the level of risk of contamination. These precautions should take
into consideration the risk to product quality with personnel safety and the ability of people to perform their
work functions.

ARWEDMUFETENBERR. B, NRBBBERE USEKEEBDSERAES ™ RN, X
LSRRt RE R 575 2 MG /K EARFR . XETBAHERN % B2~ mRENNE, ARREMARBEITIIER
BERYBE T Z (B B9 F 1,
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V. Material Transfer ¥1¥%i=
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Topic A: Entry of EQuipment and Material into an Aseptic Processing Area

FH A: BENHREATEESX

Problem Statement

[ R PR AR

What must be done when materials and/or equipment are being transferred into a Grade A and Grade B
aseptic processing area?

YRR/ SR B W ELTEE] A R B REEE XA, DALt A?

Recommendation
il
Sterilized materials and equipment should be transferred into the Grade A and Grade B aseptic processing

area using the following methods and taking these precautions:

EXKEMRIAEENERINTIEFRBIA TR ERERE A RN BREEE X!

* The preferred method for transferring sterilized materials and/or equipment into an aseptic processing
area is by using a unidirectional sterilization process (e.g., through an attached double- door autoclave
or a depyrogenation tunnel) where materials or equipment cannot be sterilized directly into Grade A,
they must be transferred into and through the Grade B area while being protected from particulate and
microbiological contamination e.g., multiple wrapping.
BEREMRF/HREEZINTEAESXNEENEZRFEARRRELZ (B, BidEENEE
SEXEmRSBRRREE), EXMERLT, MRSREIEEREN A RXEKE, mobAEHE
FEFEE BRXE, REZERIEMAMBEDTE (fin, 2EBE).

*  Pre-sterilized items that are transferred into the Grade A and Grade B area should be contained in
sealed packaging and disinfected prior to transfer into the Grade B area and subsequent transfer into
the Grade A area. The integrity of the packaging should be qualified and visually verified prior to use.
The packaging material should be compatible with the disinfecting method and agent. Multiple layers
of protective wrapping material should be sequentially removed as the items are transferred from areas
of lesser to greater control (e.g., Grade C to Grade B, Grade B to Grade A). Where possible, the use of
rapid transfer port technology should also be considered.

BN A R B RAXEMNMKXEYMNEEZHEARAK, HAEHAN B RXEFBEEAN A RXEH
HITES. AEAR, NNEENTEEHRTRIANER. SEMEN 5SESHTETIESTIFRS. 3
Y RMEFIEERRNXSEESI EHEERS X EN (Fl20, C REHT BR, BREFZE|AR),
MR EBRZERIPEEME. EUENBERT, ENFEERRRESRK AR,

* Itemsthat have been packaged with multiple sterile packaging layers need not be stored in a cleanroom
if the integrity and configuration of the packaging allows the items to be disinfected during transfer
into grade A (e.g., by use of multiple layers that can be removed at each transfer from areas of lesser
to greater control).

MRBENTEHNEMRA T RERAN ARNHKITES (fitn, FRZEERK, SANEHEREMN
KE#EANEHRRNXENETUERZEER), WERAZELREENYRATEEGFEERE
H,
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*  Where materials and/or equipment are sterilized in sealed packaging and then transferred into the area,
this must be done, for example, via airlocks or pass-through hatches with accompanying disinfection
of the exterior of the transfer packaging.
MEMEH/FREEFHORDES, REEHBEIIXEAR, W RS EREEEFHTNHET, F
N B RNIMNBEITIES.

*  For materials and/or equipment that are necessary for aseptic processing but are not amenable to
sterilization (e.g., lubricant containers or electronic instruments), an effective and validated dis- infection
process must be in place. If possible, equipment should remain in the aseptic processing area to
minimize the risk of repeated transfers.

NFEEEF B ELEHRTRKENMEIR/HRE (WWEBTIRSNBE TR, HAFIEANEL
HRIFRESER. MRTE, RENBELEATX, MRERVESEHHINK .

*  Onlyitems that are on an approved list should be allowed to be transferred into the Grade A and Grade
B area via the air lock. Any unapproved items that require transfer should be covered by a deviation
that includes a specific sanitization and monitoring regime derived by consultation with quality
assurance and microbiology personnel.

REFIIAMAEETE N RA TTBEREEHE A R B AKX, REAFREBMAREMEND
MmN ETRSE FEARERIEINBEDZAAMNE G ENEEBESHEN G E.

Rationale

bz

Materials and equipment entering a Grade A and Grade B area may pose a risk of introducing
microbiological contamination. Therefore, precautions must be taken to reduce the risk of contamination of
the sterilized materials and equipment and of the Grade A and Grade B environment.

HN A K B RXEMMAIFIRE T RSHERMED SEANG . B, SRR ER, FEXE
MRS E IR A B B FINEZE SN
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Topic B: Sterile Hold Times for Materials

& B: RN ETREREFNE

Problem Statement
[i) 23 B&IR

How should sterilized material (e.g., sterilized equipment, utensils, components) hold times be developed

and implemented?

THFEMLRE KEME (WKERE. =1L, Af) RFHE?

Recommendation
Bil

A sterilized material hold-time period should be developed by an assessment of the conditions under which

the sterilized material and its packaging will be held and of the anticipated use requirements of the process.

NBETHEE REME R ESRAFRTFFEN T ZOTIAEAZEREHE KEMRNREFH.

A material that has been appropriately sterilized can be expected to remain so indefinitely within the Grade
A and Grade B environments until and unless the sterile protective barrier is compromised. For material
going into an isolator, controlled storage (e.g., storage which prevents damage to the wrap- ping) within a
Grade C environment is necessary and appropriate.

ZEEY KENIMEE A KF B FXZH T ULRAMRFTFLE RS, BRIFLTERIPFEZZHIR, X
THNBEBSROME, & C RNEFHTZRMET (N EERANET) SREMEEN,

Because the demands of barrier methods, materials, storage conditions, and processes vary, acceptable hold
times, even for similar materials, can vary widely.
HTXERAR. MR EEFENIZNERSAEE, FiBESRMUNME, TEINRERED
SBERKER.

The integrity of the sterile protective barrier should be qualified in APS for the maximum hold time, and the
process should include inspection of each sterile item prior to its use to ensure that the sterile protective
measures have remained intact. In the case of wrapping that is heat-sealed, the heat-sealing process should

be qualified.
TERPEEANTEMNE APS AXEKRFIEHTHIA, ZIRENBREEEATNENTEY it
TRE, MBRITERPERFRETE. IREEEARHN, WAHIZREEK.

For materials that are sterilized within a rapid transfer port canister (material for use with RABS or an isolator),
a vent filter must be employed to allow vapor transfer in and out of the canister during autoclaving. In these
cases, integrity testing of the filter post-use must be performed. In addition, a visual inspection of the
integrity of the canister should also be performed.
N?E%E%&ﬁuﬁWIIMMﬂ(%R%s&ﬁ%%—*ﬁ%%ﬁﬂ)%%E%E%Lﬁ% PUE
EsEXEREAFRHHE, EXMELT, DREFERENISERHTTEENR, o, TR
A TEEEHITENRE.
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Rationale for Recommendation
BN

Sterilized materials will remain sterile indefinitely until they are exposed to contaminants. The means by
which sterile materials become contaminated is degradation, damage, or failure of the sterile barrier system.
The ability to maintain the barrier and to detect barrier failure is the critical factor, not time. Because the
main critical factor in packaging integrity is not time but rather handling and storage, which is visually
inspected at every run, a single APS is appropriate to support hold time. However, the aging of wrapping
materials may be a contributing factor to barrier deterioration.

EXEMRERE T SEYZ IR LRI RFLERS. KEMEIZSENERELERERZRL.
PR AR RIFFEMCNFERANNENZEXEBREAR, AESNE. ATEWEETEENTEXE
REAREMNE, MEFSXETHNERHTENCENLIEMNET, FALFEREN APS kX FHREF(EZ
BIEMN. AT, BEMENZHTEESEFERERUN—IEE,
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V1. Cleaning, Disinfection, and Sterilization

A HENXE
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Topic A: Disinfection Program
T A: HEERF

Problem Statement

[ R PR AR

Is a disinfectant rotation program necessary?
EOALELBESTIRBRER

Recommendation
Bl
A disinfectant rotation program is not necessary; however, the use of disinfectants and sporicidal agents,

where the agents are alternated on a defined schedule, may be an effective approach to the cleanroom
disinfection program.
EETRBREFSKELEN, A, FRAESHMRAFN, RBEAEHNBERZIEFEH, TEEE4%
EHSEFRNERT A,

The disinfection program should be shown to be effective against anticipated levels of surface contaminants,
bacteria, and fungi.

NIEBESEFRNTEKENRASEY. AETNEERN.

The disinfection program should be based on assessed risk to sterile product. More than one type of
disinfecting agent should be used, including the periodic usage of a sporicidal agent. The selection and
frequency of cleanroom disinfectants, including sporicidal agents, should be based on EM data
(quantitative/qualitative), trends, cleanroom materials, and the efficacy of the disinfectant procedures. A
typical program would include the frequent use of a disinfectant agent with the less frequent use of a
sporicidal agent; however, the unique filling operation must be taken into consideration to best determine
which agents to select for the facility.

ESERFNETHNEES RN G, NEA—FUEAESH, SREREARBFR. FEEES
7 (BERAFR) MEFNERMENET EMEBIE (E2/EM). & EEEMRINEESEFN
[N, RENEFEELERAESTNEMXEARAFR, B2 KAXEINEENELRE MUK
SR E IR B R EAFES .

Each manufacturer should have a formal program governing the qualification, use, and disposal of
disinfectants. This program should include the rationale for disinfectant or sporicidal agent use.
ENFIEFHNIZE — N ERNBEFREEESHNFIA. FRLE. ZEFEEEESTIRBTFH
ERANERRIE,

The disinfectant program should be periodically evaluated and modified or maintained based on the use of
area classification, review of EM data, and risk assessment.

NAREX RS EM BERREMMREITE, EHHETERS LI ESERF.

For isolators, the bio-decontamination process should include a sporicidal agent in a gaseous or vaporized
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form. For RABS, the disinfection should include the routine application of a sporicidal agent. The sporicidal

agents and frequency of application should take into consideration adverse effects on equipment and
material surfaces. Disinfectant supplier safety recommendations and precautions should also be followed to
protect personnel from harmful effects of exposure to sporicidal agents.

NTRESR EYESEFNERESSSASRATFH. XT RABS, EENEEFEMNARMATFHANL
. RAFHFEARERZRIXNREMNMRRENAF LW, BN EFESHIHNE RSB
brtert, WMRIPAREZEMRBFFNEEZ0,

Rationale

bz

Cleanroom disinfectants are used to maintain control over the contamination level of the cleanroom
environment. To be effective, cleanroom disinfectants should be matched to the anticipated level of
contamination.
EHREESHRATESIERFERRNZEKE, FEHEESHIN SN SEERALE, FR#AEAN
ER.

While it is not proven that microorganisms develop resistance to particular agents, the use of different agents
and the rotation between disinfectants and sporicides results in the destruction of a broader range of
potential environmental contaminants, including bacterial spore-formers. The exclusive use of sporicidal
agents may be an effective microbiological approach in the short term, however, the corrosion that might
result from this practice could present additional risk of cleanroom and equipment damage.
RRABKRIERHEDSNFENAT =LA, EFRABNATIMNRAEESHIFRE LT 2805k eE
A, TRUEREZRBENKRSEY, S8FE~FRAE. 2EHR, TeERAREFTTEE—MERN
MAEDLIETTE, A, XFECETTRSBHE M T RS HREFEMR FTIANTIIABE .
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Topic B: Sterilization of Sanitizers, Disinfectants, and Cleaning Agents

F& B: REH. HENMBEFANREE

Problem Statement
[i) 23 B&IR

How do you ensure that sanitizers, disinfectants, and cleaning agents (detergents) used in aseptic processing

areas (Grade A and Grade B) are free from contaminants?
IMAHRERESK (A 4H B R) EAOFREA. HERAEER GUEH) Fasin?

Recommendation

B

Sanitizers, disinfectants, and cleaning agents used in Grade A and Grade B areas should be sterile. These
agents used in Grade C and Grade D may also be required to be sterile where determined in the CCS. Where
sanitizers, disinfectants, and cleaning agents are diluted, prepared, and sterilized by the sterile product
manufacturer, this should be done in a validated manner to prevent contamination and they should be
monitored for microbial contamination. The sterilization of these prepared agents is typically performed

using 0.2 um or smaller porosity.

A ZF B RXFEANREF. ESHIEEHNNELEN. 7 CCS FHEMERT, CHMD Rk
ANXEAFBURFRELE. IRRAEF. HESHEENERALTESRESBHHE. EFHMREN,
WERAZEEIENTR#TT, MBALESE, FENMEDSLHETRRE, XEHENRFIKEBEEA
0.2 um TE/NEIFLIZ.

Sterile sanitizers, disinfectants, and cleaning agents should be maintained in an environment that maintains
this condition. The filtered agents should be stored in sterilized closed containers until use. The period of
time from the filtration to the use, and duration of use should be qualified.

TEAREF . BHENNEEFNFRERRFXMFRESHIEF ., SRENHFINEFERENEASS
f, BEFER. MDREEANRERNEREATRABRFEEK.

For Grade A, single-use, sterile sanitizers, disinfectants, and cleaning agents are recommended for use, either
within spray-flasks, pressurized spray cans, wipes, or other applicators and containers. When using reusable
spray flasks, steps should be taken to ensure that the spray flasks can be re-sterilized and have not been
compromised by air drawn back into the container during use.

NF A R, BIWEBR. EBE. EhHMsHESNERFERAMLTERETN. BEETNEE
7, EFEATEEFRANBERN, NRXBEEBRETINERXE, FEEFATIERASEZSHER
ANBHRMZETE,

For purchased sanitizers, disinfectants, and cleaning agent manufacturer’s instructions should be fol- lowed
and certificates of analysis reviewed and documented.

TR REF. ESFAEEH, MEFHEFORY, FEEMMCEIIES.

NOTE: It is not necessary to perform a sterility test of purchased, ready-to-use and sterile sanitizers,
disinfectants, and cleaning agents. This is generally based on an audit of the supplier, knowledge of the
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supplier’s processes and testing. Without that confidence, there might need to be some confirmatory testing

even if on skip lot.
F: TENBIMNAARTERER. EFHESHHTLENL . XBESETHHNEEEITT. X
MY LIZMRNN T #. MRIEXIMED, TRFEHT-EMEMTNK, AIEEBEHR.

Unless there is evidence to the contrary, the sterilization of sporicides and sporicidal agents may not be
necessary because they are considered to be “self-sterilizing agents.”

BRIEFAERMIEE, SNTRXELEXNRAFAMRBFNAFETRKE, EACNEKIAAZ "BXE
HA

Rationale

bz

The sterilization procedure by the supplier, or the sterile filtration process and holding procedure at the
manufacturers should be adequate to render the disinfectants and cleaning agents free of contamination,
since these solutions are inherently low-bioburden.

HY AN AEREFN G EFNTELREFNRFEFN ENEBESTEEHAZTE, FHAXERR
AEEFREYRENET.

Once a qualified process has been put in place, the sterility test would not add any further level of assurance
for ready-for-use or purchased sanitizers, disinfectants, or cleaning agents.

—BRITTERMNIZ, TERRNMASXEARSSINENRER . EEHSEEFIGINEE#H—P K
B 7K
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Topic C: Hold Times for Sterilized Wrapped Parts, Components, and Other
Material

I C: TEBHEIBM. AOHMEMMERERIFE

Problem Statement
[ R PR AR
How should hold times be determined for sterilized wrapped parts, components, and other material?

R ELE BRI, AAFEAMmM R RIFR[E?

Recommendation

E

Preference should be given to the use of packages that are preformed and sealed over wrapping that is
folded and taped.

R EAMS R RHENENREER LNEE.

The date of sterilization and the expiry date should be identified on each package. A maximum hold time
should be set consistent with the needs of the process and supported based on the qualification of the
wrapping method.

ENEE FHNARAREBRIAESH. NREIZHFTRZRERKERIENE, FERIEETXNHEHIA.

The qualification is based on:

HIAET:

*  Barrier property of the wrapping material
BEMEAIPERR M E

*  Qualified wrapping, handling and storage procedure
ERNEE. LENEEER

*  Quality of the handling and storage environment

LEMEFHENRE

Using wrapped materials in one or more media fills that have been held for the maximum hold time might
be an additional step to ensure package integrity in initial qualification; however, media fills alone will not
be sufficient or may not be necessary to qualify the holding time of wrapped material.
E—ARRZRERBEETFHRERBEKAGHNENBEME, TREEVERATHREETEMEN
BINPR, BR, REBRAFEBEEANZMUSTERE DERFIABEMEAVRIFE.,

Rationale for Recommendation

AR

The variables in sterilized material hold times are wrapping method, closing and sealing method, handling
conditions, storage conditions and microbial barrier capability and integrity. If the barrier materials remain
dry post-sterilization, the risk of contamination is low. If the procedure is sound, then time should not be a
factor unless the wrapping materials degrade or are damaged over time, and as such maximum hold times
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do not require revalidation unless changes are made to the materials or sterilization cycle/method used.
However, a maximum hold time is recommended because open-ended times may introduce unforeseen
variables.

REMEMRFTFNEINT ZRROEEETTE. FRAMEHTTE. DB, EEEFURMEYEREE
MEEM, MRFEMREXEERFTE SEOXNERRE. IREFEEEN, BANEARKIZE
—MEE, RIFSEMBINEE N R mMERSHRER, Bt BRIESHRIEFERBNKE B/ TE#TT
TEH, SUAFTEEFRIERKARTNE. A2, BUEASKRIENE, BAFMKORETESE
AT A EEL
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Topic D: Frequency of Requalification of Sterilization Processes

F&ED: REILZHHIARIER

Problem Statement
[ R PR AR
How frequently should sterilization processes be requalified?

KELZNZABHIA—

NOTE: Radiation sterilization is not in scope for this topic.

aF: BHKEAERTANEER.

Recommendation
Bil

A successful sterilization process validation program is one that is initiated early in the product lifecycle and

is ongoing until the process or product reaches the end of that lifecycle. Comprehensive written procedures
that define the expectations and commitment to process validation lifecycle principles is the foundation of
a successful validation program. This policy should define the quality management philosophy, components
of validation, periodic review or requalification time frames, documentation requirements (including a
process validation master plan), validation protocols and reports, and responsibilities of key stakeholders
within the organization.

— N RELZRIEEFNES REwBARNEHES, BRI T2~ REwARER. &
ENPEEFIE TN L 2ZRIEAE B RNNAEFRE, SRRIEEFNEM]. ZEFRRHRE
BIEIET. WIEMAMED . EHEZSEMRIEANNEAER. XHZR (BFEIZRIERTR) . BiEh
WAk E, MRARATEM@mBEXENTIE.

Any change in equipment or process should be evaluated for its impact on process qualification and, if
necessary, requalified. Requalification should be performed on a regular basis (typically every 12 months) to
ensure there has not been an undetected change in product or process. Requalification should be performed
using the same operational parameters and acceptance criteria as the original qualification runs. Supporting
documentation for tests performed under the process qualification pro- gram should include, as applicable,
information outlined in the original qualification effort.

RHHRES TZNEFTEEN T ZWIANE I, mE0LE, NEMFHA. NEf (BFSF 12 MA) #
TﬁﬁM,Uﬁﬁ#ijz¢aﬁ$kﬁm*% R 3 5 &HINS 748 B AR S SN IR AR AR
TEHEIA. RELZWAEFHTRREAIFHXGNBRBERFALERPHRANESR (WEA).

For terminal sterilization, verification of acceptable steam quality for porous/hard goods load sterilization
should also be performed at this time." Results of the requalification study should demonstrate that the
sterilizer's performance has not changed since the original effort. All sterilizer load(s) should be periodically
included in requalification runs. Where equivalence has been established between sterilizers, a risk-based
reduction in requalification activity may be considered.

' The quality of the sterilizing agent should also be confirmed on a regular basis.

HEFNRERE EHFIA.
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T KE, WNENRIEZF/ AR AR KEN T HEZZARE. BRAARNERNRE, AR
MOFIANTHIIR, KERNOMEIENE. MEXEERNEHIANERHINET. MRERBEXERZ
ERBEFXME, WO EARE X R D BHIAEE.

Requalification should also include review of performance data from various monitoring sources (e.g.,
engineering, maintenance, calibration data) of sterilizers and supporting equipment to verify that there have
been no adverse trends or drifts away from the baseline performance established during validation. A review
of change-control documentation should be conducted as part of the requalification.

BHRINEN BEFENERMERENSMENRR (IR, g, BOEHEE) Meesds, MBI
BREAREFS RBRIEREEINEL MR, FEAFTBHAN—D, ENEERTXGHTHE

Rationale

EH

A qualified process is one where there is a high degree of assurance that a process will be repeatable unless
a change is made. Any changes to the process or equipment should be assessed and requalified prior to
implementation of changes.

—NERNIZR—NSERIEIRTEENTZ, RIERETE, N T ZHRENEATEEEBRHFTIT
fh, HEXBEEZEFHIA.

The purpose of periodic requalification is to identify undetected changes and variables to the process that
have the potential to negatively impact efficacy. Since the sterilization process is complex and the impact of
a failure is severe, periodic assessment and revalidation is required. The basis for the revalidation frequency
should emphasize process performance and control with focus on the level of variability in the delivery of
key and critical parameters.

EHFRHIAIENRIRA LR N HR T EMAZWORCNENEANTERR HTXELIZE
Z, KMAFmTE, FiFECIHEERIE. BRIERAOKERRIE T ZMHENIES, ExEX
BNEZSHNTUEE.
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Topic E: Porous/Hard Goods Sterilization Process Qualification

FHE: ZA/ERYVBKELZHIA

Problem Statement
[ R PR AR
Should discrete loading patterns be established for all moist-heat sterilization processes?

BN ARERRARELZED AR ER?

Recommendation
Bil

The loading pattern should be established for all moist-heat sterilization processes from the knowledge of

the materials and equipment and verified as part of process qualification. In some cases, a minimum -
maximum bracketing approach may be acceptable where studies (e.g., cycle development studies) indicate
that the positioning and inclusion of materials in loads that fall between the minimum and maximum does
not present more of a sterilization challenge than the qualified minimum-maximum load.
MAREXORFIREN T H, AMEERARELZEZYRIRN, FEATZHIAN—BOETRIE. £F
LERT, WRMR (i BAALMR) KB, ERANSNEHZ BNEHDNEMLNEIENESY)
AR EFHIAN RN -RREHHEREANRKERE, o MER&N-RRIESE.

Considerations should be given to the positioning and location of materials within the load. Discrete loading
patterns may not be necessary if it can be demonstrated that cycle efficacy is not affected by variable loading
patterns.

R ERFEHPYRNEMMUE., WRTMIERBABNESERXASE BRSNS, WITEAFTEXRD
AR AR

Rationale

bz

Reproducibility in moist-heat sterilization is dependent upon the capability of the sterilization process to
consistently deliver process efficacy for the stated loading pattern(s).

ERARENBIMBURTRKE L ZEMENRERA THEEATZHNNEN.

The ability of the cycle to sterilize materials is dependent on the positioning and location of those materials
in the sterilizer and may not necessarily be affected by the volume of materials in the sterilizer.

BRI KEENRR T XEMBERFESRFHEMNVE, MA—EXKE = POEHARI R0,

The materials of the load should be oriented to ensure proper air removal, steam penetration and condensate
removal.

ROFEZERAYIRINTIE, DRRTEHABRES. ZUSETSEKHR.

A more detailed discussion on establishing loading patterns can be found in 7echnical Report No. 1 (Revised
2007): Validation of Moist Heat Sterilization Processes. Cycle Design, Development, Qualification and Ongoing
Control.
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X TR RFERNNEFBOTC T INERARE 1 (2007 FELT) . MMEXE L Z L% BHEF.
X, BNFFFEEEFI T HE,
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Topic F: Integrity Testing of 0.2 Micron Filters

FRF: 0.2 RKITERH RN

Problem Statement
[i) 23 B&IR

Should 0.2 um filters used for purposes other than sterilization (e.g., prefiltration, bioload/bioburden reduction,

redundant filters' backup) be integrity -tested?
FAFBRREMI BN 02 HKTiE:s (Bl FuLR. BREDAE/ADRE. SATRTER) 28
Rt 4758 BV

Recommendation
Bil

The 0.2 um filters used for purposes other than the sterilization of fluids can be and are used to re duce

bioburden and/or protect other process equipment, for example, chromatography columns. The necessity to
test the integrity of such filters should be determined using appropriate risk assessments, which include testing
the function of the filter, the position, and the criticality within the process.

RFRERESNE RN 0.2 Bk k=R UH BB FREEY OHA/HRPEMTZRE, e,
Rz AE YRR ITHERFBES TR L MR K BT B Y, HPa@NdEmnhe. L&
RETIZHHXEN.

Rationale
bz
The decision to test the integrity of a bioburden-reducing 0.2 um-rated filter should be left to the discretion
of the filter user. In some instances, the filter is used to protect another process step or as a prefilter in front
of a virus-removal or ultrafiltration step. The criticality may not call for an integrity test being needed, as the
next process step is the focal point to determine the quality of the product. In other cases, the 0.2 um filter
may be seen at a higher criticality level or might be specified to achieve a defined filtrate quality; at that point
the risk assessment performed will guide the end-user to potentially integrity test such filter.
MAEREAEFRTRAERENIRATRMEEDNEN 02um RS FFHNTEN. AREERT, TIE
#wATRIPAZ—ANILZTR, SEARSEIHRIERTRINTLRE. BT TN LZTBERE” @
FRENXES, XTHXBEEURATEHTTEENR, ZEMERLT, 02 MKt RamIRLTESHN
REERERF, NETREI TR ENREREMIEEN, W, HTHXEHEEESREAAXITE
R TR T BN .

References
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' For redundant sterilizing-filter systems, where the process has been validated as only requiring one filter, the redundant
(typically first/upstream) filter does not have to be integrity-tested unless the primary sterilizing (typically
second/downstream) filter fails its integrity test. However, if the redundant filtration system has been validated for the use of
both filters to sterilize the product, then both filters must be integrity -tested.

MNFRRBELERRGE, IRIZERVIERFTE-NIRS, WikdEsm (BEEE—/ELE To#fTxEEN
WK, BRIFTHREL RS (B %‘%%’:’VTT%?) AEBE TN, Af, MRAKEBRRFERIEERERENT
IREE X MMEATIRE, WA AT RS T S B MR
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Topic G: Sterilization — Steam Sterilizers

FHG: RE-FRARER

Problem Statement

i) R AR

Are the European Standard EN 285:2015+A1:2021 and International Standard ISO 17665-1:2006 applicable
to pharmaceutical autoclaves and automated-equipment steam-in-place (SIP)?

BMARAE EN 285:2015+A1:2021 FMEFRARA 1SO 17665-1:2006 2FEEATHI AT NS EXHEMEF
R ENELZERKE (SIP)?

Recommendation

B

Both EN 285 and ISO 17665-1 are valuable references that that have been developed to support the
sterilization of medical devices used in healthcare but may be used to assess the construction, performance

testing, operation, and/or validation of steam sterilizers and SIP systems in the pharmaceutical industry.
However, neither standard has been officially adopted by regulatory authorities as GMP, nor has either
standard been included in an FDA Guidance for Industry or similar guidelines as recommended best practice
related to GMPs for pharmaceuticals.

EN 285 #1 1SO 17665-1 BERBMEMSEIR, EMNRAZTRETRETV R FERNET=MKEMm
FAH, BhoBFIHEHIZATL RS KESRMN SIP REMEE. MK, BEM/SRBRIE. A, X
R MREIRBEEEVAMERXXAN A GMP, thRHWMAN FDA tEAEZH CMP HHXMRELEREINATT
e KNG -

Rationale

bz

EN 285 Sterilization — Steam sterilizers — Large sterilizers, is a European Standard for adoption by member
nations. It was revised and approved in 2015, with amendment Al added in 2021. It applies specifically to the
design, construction, and performance testing of large-steam sterilizers. Based upon the following statement
contained within the Introduction, EN 285 is applicable to medical devices:

EN 285 { K& -2 K =5 - KB K =q ) = Hta R E X ARBONIRE . 12T 2015 FETTIFREGHUE,
FF 2021 FEIT Al BER., ERTITERTAREZAKERNZIT. BEMMEENK, RI\ESISHE
SRR, EN 285 ERATETEM:

This document specifies test procedures and acceptance criteria to confirm whether the sterilizer is safe
and can deliver an operating cycle for sterilizing the range of medical devices and loading configurations
used in healthcare.

AXHHE T WREFARBIE, MFAREREERE, FRE#—BEER, WEFRETL
RERAN—FRI E SRR R EH#ITTRE.,

Additionally, EN 285 provides the following reference to ISO 17665-1 and its applicability to validation and
routine control of sterilization:

kb, EN 285 1&Xf 1SO 17665-1 RENKEWIUEMB 6 ERMHRE T T H:
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~-Requirements for the validation and routine control of sterilization are not addressed as they are
specified EN I1ISO17665-1.
...... MTF ENISO17665-1 ME T REMWIEFHEBREEKR, FixBEFRXLEERK,

In addition, Annex ZA to EN 285 relates various sections of the Standard as adequate to comply with EU
Directive (EU) 2017/745 on medical devices (a steam sterilizer in this context being considered a medical
device). However, it is clear from the text that EN 285 does not constitute the sole means of compliance with
the Directive.

Lb5h, EN 285 BF4 ZA BIZARENENED (XEETEUFEE5RBIES (EU) 2017/745 ) FXTF
Efraetl GRS KEREER TR A ET=M) OAERFER. Aid, NXARPTLUSEMEFL, EN
285 FAMMTFRIZIECHE—&IR.

/SO 17665-1.2006 Sterilization of Health Care Products—Moist Heat—Part 1. Requirements for the
development, validation, and routine control of a sterilization process for medical devices was published in
2006 and reaffirmed in 2013 prior to the latest version of EN 285. ISO 17665-1 includes EN 285 as a reference
in the bibliography but does not include this document in its list of Normative References. Based on the title
content of this document, it is applicable to medical devices.

ISO 17665-1:2006 { ES7 R~ M KB -1B#H-5 1 390 ErssMAE L Z2HHR. RIEFMBEFEEEZR)
T 2006 F&F, FT 2013 FHE EN 285 HIMAZRIFEIER, 1SO 17665-1 F EN 285 AT EX
MANSE B R, ERZXXHINEIE S ERTIZR RIBZENRERNE, EERTETH=M.

ISO 17665-1 constitutes a consensus international standard and, if followed, may be considered to provide
acceptable practice for the operation and validation of steam sterilizers for medical devices used in the
healthcare industry. However, because this ISO standard has not been adopted and formally referenced within
a published GMP regulation (such as ISO 14644, which is referenced in the 2022 revision of EU Annex 1), it
does not constitute the sole means of compliance.

ISO 17665-1 R—MEXMLIRMEFRTE, IWREBRBNT, THRAL N ETRETVFERNETHRMASR
RERNVREMBIERA T TEZMNEEK. A, HFiZ 1SO FRERRES AW GMP AR (J0ER 2
X 12022 fFEIThRPEIAAY 1SO 14644) F#XAKIERSIA, FEREHAEEE—NERER.

ISO/TS 17665-2:2009 Sterilization of health care products—~Moist Heat—Part 2: Guidance on the ap- plication
of IS0 17665-1 includes Annex A. Evaluation of a sterilization process primarily based on the measurement
of physical parameters. This Annex aligns with EN 285 for sterilizer tests and performance requirements;
however, it does allow that for sterilizers not complying with EN 285 “documented validation procedures
could include tests and procedures from both this annex and Annex B.” In fact, portions of Annex A are
directed more toward hospitals and medical practitioners (e.g., use of linens- based test packs) without the
means for more sophisticated and definitive studies as required in the pharmaceutical industry.

ISO/TS 17665-2:2009 { RfT R~ MR E-BHKE-%F 2 #;5: 1SO 17665-1 N FAER) B (K% A:
FTEETYESENENKELZHE). ZMREXERMNAMEEEZRTENOMAES EN285 —5; &
i, WFAFFE EN285 MIRKE=R, ZMXPHIAT CRERNRIEEFT 8RN ZMMRE B 9N
RMEF. FXLE, MF A NEBIHNBTESHHNERMETALAR (Fim, FREABNKE), M
REXATATVRERNES R, ERBOAMRITE.
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ISO 17665-2 Annex B: Evaluation of a sterilization process primarily based on biological inactivation and an
accompanying mechanical air removal procedure incorporates biological indicator studies and is generally
more aligned with pharmaceutical industry practices, as described in PDA TR-1. Most pharmaceutical
practitioners would not accept the strictly physical measurements outlined in Annex A without biological-
indicator data for confirmation. In any case, compliance with EN 285, while a valuable tool in evaluating
sterilizer capability and performance, is not deemed to be a requirement to validate the sterilization processes
used in pharmaceutical manufacturing.

ISO17665-2 (Mix B: TEETEYICEMFHBOVMT SHBREFNKELZNME) B8 7T EYIER
%, BEEMES PDA TR-1 HFTIRMGIZAIT KR, XA £V EuR T (H#IANERL T, KSEH
HNVYAREBASEZIG A PRERFRIENETT A, AEAERLT, 5 EN285 fRERARTE
RE=ENMEEN—INENENTR, EFRFEAARIEARETFRARKEIZHNER,

NOTE: Based on the titles of EN 285 and ISO 17665-1, neither standard is directly applicable to SIP systems,
as SIP systems cannot be considered large sterilizers, nor are they used to directly sterilize medical devices.
E: ARIE EN 285 F0 1SO 17665-1 BYtRd, XM NMREEHTEERERT SIP RG, EA SIP RGT8E
BRAKRB K E=R, tWAEATEREREE =M.
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Topic H: Lyophilizer Leak Qualification
FREH: HETHHERIA

Problem Statement
[6] 2 Bk
What is the frequency and the specification for the vacuum/leak integrity-testing of a lyophilizer?

HTHRZ/ MR BN AR MR AR T A

Recommendation
Bil

The vacuum/leak integrity test should be performed after sterilization and prior to loading product for each

batch. A leak rate may be conducted to assess the level of air infiltration caused by leaks. It may also be used
to evaluate the integrity of the lyophilizer after steam sterilization. Such a test is referred to as a vacuum/leak
integrity test to distinguish it from a true leak test. It is imperative to distinguish the difference in the tests and
reported results.

BEZ/MRTE BN N EXEEHE ™~ RERE#HT. HRRTATIHEHREMNESAERE., 1
o BFIHAZE A K E R AT T2 X R A B/t R T BN, X 51T EIEAH RN .
ENHAREERPLAX DT RENER

A true leak rate—assessing the increase in the internal pressure of a lyophilizer starting from a low pressure
(vacuum)—reflects the integrity of the system and the level of infiltration of air through connections to the
chamber, condenser, and the chamber door. The measure value may be influenced by desorption of volatile
components from the interior surfaces of the lyophilizer; this is referred to as outgassing.
AEFRERE--THEATHIABENOMRE (BE) FHROEINME--RRT RGN B MR BT E ?& !
FTE. RESIATENINZSANEE ., WEETERIZZFERMERD WETIAREFROZM, XK
FRAREALN o

Though suitable values have been provided by equipment vendors, often as part of the equipment
specifications, there has been no strong scientific evidence to substantiate what an acceptable value should
be for vacuum/leak integrity test. The most important aspect for comparing results of multiple tests is
reproducing the same conditions of temperature, pressure, and time, as they influence the results of the test.

BAREHNFELRME T GENEE, MABRBEAREIEN &, ERIHREE NHRFIEER
IEREZ=/MRTEEENRNTEZINE. EREANXEREFEZNTASENERNEE. KA (E
4, AAEN=ZmURER.

Rationale

bz ::]

The leak rate is useful to include it as part of the routine preventive maintenance and a test when changes or
repairs are made. The in-process vacuum/leak integrity test is effective in ensuring that no leaks have
developed from the expansion and contraction of the vessels during the steam sterilization and subsequent
cooling. The condition of the equipment can have an influence on the results of the vacuum/leak integrity
test. To assess the level of infiltration of the atmosphere through leaks without any contribution of outgassing,

400-877-0626 ~ 180 ~ canny@TigerMedgrp.com



(o Tigermed | canny

HERIES ity Points to Consider No. 1:Aseptic Processing (Revised 2023)
the lyophilizer should be clean, dry, and empty and prepared to remove any volatile components. Results

under these conditions more closely reflect a true loss of integrity of the sealing surfaces and elastomeric
gaskets of the chamber, condenser connections, and the door. The value measured after steam sterilization
is strongly influenced by the evolution of absorbed volatile components from the interior surfaces of the
lyophilizer, yielding much different results than those of a true leak rate. The major component and
contributor to a pressure increase is desorption of residual water upon completion of steam sterilization.
Bt mERE N B BB AR N — 80 UEATERNSAERNNNRKEERAN. TZERFNES/MET
EMNR T AENHRERTIKEMNMBERENLANEEF, ERASEREKNEER~EtE. RERLT
RsNED/ MR EEMRNEREFm. AT HEEREEAHSERNEL TR/ ERSHN
BE, RTINEE. TR HZ0, FESHERAENELMMND . EXEXFHFTUENERELERBR
FRTE. AR NZHEMEMEENESNTENRE. ZRKERVNENESZEAET
RRERBZER MR D BTG L RIIE N, HERSANMRENERATEE. EHBMAEER
AR KE TAEREKIHRER.

Values may be reported as a pressure increase over time, such as microns (millitorr) per minute, or umHg per
minute, or as microns (millitorr) per volume—time. Expressing results are suitable for trending results for the
same size lyophilizer. Including the volume factor is useful for comparing the results for different sizes of
lyophilizers.

BUETHRE N E DB EAEIE, MEDHEK (BFE) Si808 umHg, SIEHIR-FEEK (E3E).
AEMTERTHERERTHEBRTATNERETESDT. IAGRELZENEHTFHEARARR
RTINS

Assuring the integrity of the lyophilizer, such that the infiltration of air that is of unknown and un- controlled
microbiological and chemical quality, leads to a higher level of confidence in the product quality. As the
product in the lyophilizer is unsealed and no longer protected by unidirectional air that has been HEPA-
filtered, it is the integrity of the lyophilizer that protects the product from potential contamination. As such, it
is important to verify that there is adequate integrity prior to placing product in the lyophilizer.
BREATVNTEN, BHERMARZIENREDNUCEYRNZTSAN, NiRe~mRENTEE. B
TAEFNHNTREEEHN, FAEXILIsNZ I RHTRNERTINRF, FEELETIMN
TEMRPFREIBETE. AL, AE~RBNETIZE, SARIEPATIEEEBHNTE M,
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Topic I: Sterilizing Grade Gas or Vent Filter Integrity Testing

| SERERBLE AR EMNR

Problem Statement
[6] 2 Bk
How often should sterilizing gas or vent filters be verified for integrity?

N ZARE—RERESERSBE UL R ROTEM?

Recommendation
Bl
Assurance of microbial retention throughout the critical filtration process should be confirmed by a post-

filtration integrity test.
R R e R E NI R R R E Y EEN B RIEFNEE.

As a general rule, a sterilizing gas filter (hydrophobic) should be integrity -tested prior to being placed into a
critical application to ensure that it is capable of performing its stated function. For critical sterile applications
(product or critical surface-contact), the best practice is to test filters upon installation or in situ, and after use.
For gas filters in extended-use applications, or in less stringent applications, some filter users have specified
an integrity-test frequency based on factors such as historical process durability, time online, or number of
sterilization cycles. No single approach applies to all applications, and an appropriate testing frequency and
rationale should be selected using risk analysis considering the impact on product quality.

— R, SERED RS (BKM) ERAKEBN AN #HTTEENR, MUHREEBHTRENI
BE. WTFXBXENA (FRICCERAEEMN), REXREELEN. L UEEAEXTRFHETN
o W TFKIAEANIET BRI EZRABATENONA, —EIdREAFSRERLETZWMA M. 4%
B K E ERHEFR RN ETEEMRAER ., SE—MHE—NTEERTHRENA, NEXEIIXN™H
FREZHMERLT, BEXEIRIEFSENMRTRMER,

A risk-based approach to integrity -testing should be used for sterilizing-grade filters in nonsterile applications.

SNFELTENBHPHBRERDER NRAETXETZEMEMR T,
Rationale
bz

The risk associated with some of these practices is that any product produced since the last successful integrity
test may not meet the expected microbial quality attributes if the filter fails to meet the required test criteria.
This, in turn, will trigger the need for thorough investigation and may result in a loss of product. In these cases,
more frequent testing may be more appropriate.

Hp—EfeinNEET, NRIEER[REFHEMFTONRNIRAE, 4B RN RIS A1
EE=RETRATETHNBEDRER . ER XRFE2HOTUERE, HITRSE~ Rk, £X
MERT, EMEMRNTEEAEE.
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Topic J: Pre-Use, Post-Sterilization Integrity Test of Sterilizing Filters

FA ) RED IR AR K E F TN

Problem Statement
[ R PR AR
Should a pre-use, post-sterilization integrity test (PUPSIT) of sterilizing filters be performed?

VIZ N BRENS BT AR . KERTEMEMIL (PUPSIT) 7

Recommendation

il

The current version (2022) of the EU Annex 1 requires the performance of a pre-use, post sterilization integrity

test, where possible. Specifically, “the integrity of the sterilized filter assembly should be verified by integrity

testing before use, to check for damage and loss of integrity caused by the filter preparation prior to use.”
BREFTR 1 (L BIARA (2022 ) BERROTBEHITEATMKERNTEEMN ., BEKE, "BREDERRE

HRTEMNBEEANTEENNERIE, MEEFRTTNTRERKESDEMIRAFTE MR,

It is however recognized that “pre-use post sterilization integrity testing (PUPSIT) may not always be possible
after sterilization due to process constraints (e.g., the filtration of very small volumes of solution). In these
cases, an alternative approach may be taken providing that a thorough risk assessment has been performed
and compliance is achieved by the implementation of appropriate controls to mitigate any risk of non-sterility.”
(EU Annex 1)

SR, Ammmﬂ'E?I%L%@ﬂ(mﬁ%w¢EM@ﬂ)” FEHABREHTERITKEETEM
MR (PUPSIT) . ZEXMIERT, TR A —MITE, RIREERMHTT T HRANEIEME, HBELEE
YRS R R AT IE TR N, Mﬁﬁﬂéﬂ%*%(&mW%ﬂ

The PUPSIT of liquid sterilizing-grade filters as a means to ensure a filter's integrity throughout its use should

be evaluated on a case-by-case basis by a comprehensive risk assessment.

ﬂ%%ILE%memTﬁﬁﬁﬁ REEBENMEAIEFNTEMN—FFR, NREBEEEEIE—
FremeI T,

It is essential that the PUPSIT process and assembly be designed so that it does not pose an unacceptable
level of risk to sterile product. A risk assessment should be used to identify product quality risks and controls
of the current process and, if required, to mitigate those risks.

PUPSIT TZMEEMNIRITAMPARAS N LE >~ RERAN T HZHNEE . NiRid K T4k E™ mRE
NEEFE R T2 6HERE, HEPERE LN,

Where a risk assessment is used to determine product-quality risk associated with the filtration process and
the use of the PUPSIT, the risk assessment should be executed by line and by product to include a side-by-
side comparison of control measures that may include conducting versus not conducting the PUPSIT. The risk
assessment should evaluate product and process characteristics and establish the most appropriate controls
for the process. The risk assessment should be performed in an unbiased manner and must not have
predetermined outcomes.
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MREANETHERFES TR T ZMER PUPSIT XM~ mBRENEE, NRIRE =& R TRE
T, SEFTILREGIERE, HPTEHETERHEIT PUPSIT, RETRER T AR, I
AREHERGENERER. NRITEENNLTRINTR#TT TENEREER.

The risk assessment should include risk-related elements, such as the following:

REETHER BIESREREXNAE, MATRA!

e Effect of a filter failure, should one occur, including the potential introduction of nonsterile product into
an aseptic area
R —EREWREEMNTM, BIETREIELTE” mEATLEXE

*  Risk of contamination due to additional manipulations on presterilized filters (e.g., ready-to-use filters)
HRTXMKEE RS (20R) AEUSRER) HITHMIMEEm ™ £S5 HE N

* Ability to detect a potential breach
& B TE TR A 88

*  Likelihood of microbial ingress to the downstream side of the filter (when a PUPSIT is performed)
WA NI TR =R T MIAYTT 8B (34T PUPSIT BY)

*  Potential for blocking the sterilizing filters due to the processing stream (particulate or bioburden)
BTIZRE (BRusiEyni) mEEESIIRRNT M

*  Whether the existing production lines can be modified to add the ability to perform a PUPSIT and assess
the potential risk to the product or sterile boundary by implementing such modifications
BRI IMNIB AL THE, PUGNATT PUPSIT BY8E T, FIE{d@id Uittt K B80E X = M T
B S AR BV R XU

*  Whether there is a CCS in place for the steam-sterilization process (e.g., SIP) to prevent filter damage
during SIP
FAREFIRE (f0 SIP) 2FF CCS, WBALETIERRE SIP iFRB iR

* Impact of wetting fluid on product dilution and product attributes
TR FIXS = BB~ RE AR

* Impact of the additional time required on time-sensitive processes

P EoM i [ %o B ) SRR AR RO R 01

The interventions and manipulations associated with the assembly and performance of PUPSIT should be
included in the APS program, including those performed in the Grade A environment and those performed
outside of the Grade A area that are assessed to pose a risk to the aseptic process.

5 PUPSIT AFEFIZERANTRARERPMAN APS iR, BIFE A RIFERHTHTHIRE MUK
%EAﬁZﬁ%L THY . L TR T E L 29X By TR 1E.

NOTE: PUPSIT is not required for filtration of sterilized product-contact gases, as it is expected that a gas
does not have the properties to mask any eventual damage in the filter membrane.

7: PUPSIT AEZATHEEXRENS=REMNSE, AATITSEFCEGEE ERATIRELIRIARN
EEE

Rationale

Efh

The prior recommendation by PDA for PUPSIT was with reference to a risk-based assessment and with due
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consideration of existing processes for which the introduction of PUPSIT may otherwise result in a higher risk

profile by virtue of required manipulations. PDA recognizes that PUPSIT is an expectation of European Union
and PIC/S regulators. Therefore, PDA is noting and recommending that PUPSIT be implemented in- line with
evolving regulatory expectations and on the basis of a well- designed implementation.

PDA ZERIST PUPSIT S EINE S EE TR I, FELEE TRFRE, N FXEREME, 5|\ PUPSIT
RSB TARNRIENSEESHINE . PDA TARE| PUPSIT BB PIC/S IEVIMAEAE, Flt,
PDA JEREIFEI, PUPSIT LN FFEAMARMNKEEIRE, HUBORITHKEAEM.

If a well-designed PUPSIT procedure is assessed to show that the use of PUPSIT does not result in increased
risk, then the risk of PUPSIT should not outweigh its benefit. Provisions can be made, how- ever, for processes
for which the undertaking of PUPSIT is not supported, for example, in the case of small volumes. These
provisions include a comprehensive risk assessment for which an alternative to PUPSIT may be rationalized
and for which the controls in place must be capable of detecting a nonintegral filter.

MR ST RIFHY PUPSIT R dE 700, FRAAMERA PUPSIT RN XKBE, B4 PUPSIT BIXBE ARS8 IS EH
ik A, TIANAZHF PUPSIT (IR AE, Film, &/ EENERT. XENESE—MEEN
REGTEE, TTIXEIEL PUPSIT MR R, FEIUBMNRGHEELIEE BN E| AT BT RS,

Whereas a PUPSIT could provide added assurance of a filter's integrity throughout processing and re- duce
the risk of product loss, the risk of implementation of such a test must be assessed for each process and
manufacturing site. A PUPSIT procedure may result in a higher risk to product quality, especially where
activities are performed in the Grade A area and may involve exposure of open connections. Integrity tests of
filters after sterilization and pre-use, in many cases, may increase the actual risk of product contamination
due to downstream manipulations and/or the addition of equipment into the downstream process. This
contamination might not be detected afterward; therefore, it is important to perform or simulate these
activities during the APS.

R PUPSIT O] U — P RIEL R E BN IIREPNTE N, HREE~RRENNE, EXTNEN T
ZHNE BT TR IEE  PUPSIT BRI e SEES N mREN, 3127 A RXEHTHIED)
TRSFEANNERE. EXENEANXERFRETTELNR, EFZEAT, TRSIEME THERE
/R E B LY PRI S TR~ S RN TRRE . SHSLEETETEGNE, Bt 7 APS 1
BTSRRI ENEEEE.

A PUPSIT may provide the opportunity to detect nonintegral filters after sterilization and prior to use, thus
preventing potential product loss (in case refiltration is not possible) and preventing the introduction of
contamination into an aseptic area.
PUPSIT 2t T ZREEFEAIRNL ETEL BRIV S, MRBIEEENSRRE (ETEBHIIEN
BERT), FBHIESEH#RATEKX,

The use of PUPSIT, in part, is based on concerns related to the potential masking of a nonintegral filter by
product or product debris. Since the risk of masking depends on the characteristics of the product, these
characteristics could provide valuable information to be used in support of the PUPSIT design.

PUPSIT W BE—ERE L BETX /=M™ M H o] e ZIE T B IERMNIETL. BTk BUR
TRt XERMTTDURMAMENER, BT X345 PUPSIT ®1T.
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Topic K: Integrity Testing of Sterilizing Filters

I K REDRERNTEENR

Problem Statement
[i) 23 B&IR

What is the maximum number of times that a post-use integrity test of a sterilizing filter should be performed

in case of initial failure?

MRBREIEAR LGSR, &EMHTEORERRTEENL?

Recommendation
Bil

The current recommendation in PDA Technical Report No. 26. Sterilizing Filtration of Liquids includes a

detailed process including up to three tests at the filter-user site. After a filter has failed three times at the
user site, submitting the filter to the filter manufacturer for further investigation and testing is recommended.
PDA % 26 SRAIRE KL ELIET E’Ji)b TEWEHE—MFENEE, HEP@?E?:E?L\_‘}E%%%FH%L’“
ZER=RNR . HERSEAFISEE =N KBE, BICK IS BasiR 3 a1 Bas 6 & i it
FHEEEFNR

The integrity of the filter assembly and connections to the integrity tester should be checked prior to each
integrity test.

EEREBEEMNRZE, NEELESIEGHNS T MM SOEZA T,
Rationale
bz

After initial failure, the tests are performed in a progressive and corrective manner to determine whether the
integrity test result is a false failure or true failure. Most filter failures are the result of improper wetting of the
entire filter membrane matrix. This happens for a multitude of reasons, for example, product residues,
temperature fluctuations, and pressure conditions during flushing. Rewetting and checking the filtration
system for leaks can remedy the false failure. If the filter fails a second time, it commonly is recommended to
flush a liquid filter with a lower surface-tension fluid like water or a solvent mixture to determine whether
wetting problems are the issue.

R EREE, B#HMAEMNTRH TR, MBETEENRERZBERBELERN. KRS EHLIE=F
R EH TENRBEERDAANSENN. REXTELNRERS, Fa>=mikE . BERFIH5ER
MEN&G. EFERNRELRRARESSEMIF T UYEERGE, MRILERFAENEE, BEENY
FKEUR G B FIERE K N BRARAN L RETERS, URESSEEBE M,

If the filter fails a third time at the filter-user site, submitting the filter to the filter manufacturer for thorough
investigations is advisable as they have the expertise, tools, and means to provide supporting information for
the investigation to determine whether the filter-integrity test failure is a true failure and why the failure may
have happened. It is important to determine the root cause of the filter failure to avoid future filter failure or
filter damage.

WREBHRAEAFPAGERBIEE, BT RFERAT RHEFERATVRASZ, RAAHEEHA
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FLEUYEAR, TERFER, TUAPERUIFHFES, MHESRSTEENRSESSEEL, NERSER
AHRE, EENRERHELRFALENRARE, MERSE BT IR ESAL B R 5R.
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Topic L: Use of Two Sterilizing-Grade Filters for Product Sterile Filtration

F L FAFRNBREED RS ET MBREIE R

Problem Statement
[ R PR AR
Should redundant (in-series) sterilizing filters be used and, if so, where should the filters be located?

EENEATR (RK) RETIER?

Recommendation
Bil

The use of redundant, or two sterilizing-grade filters in series should not be required. A company may make

a risk-based decision to include a second sterilizing filter in a series.
JUREATROI M BRAOBREL RS, A URSMERETRERNRE, ERIIFIASE -NRE

The use of filters in parallel is not redundant filtration and may be qualified to be used in specific circumstances.

FEREMATRHHIELRTIE, AHEBERATTUEM.

The final sterilizing filter should be physically located to minimize the number of aseptic connections that
occur after filtration of the product.

REARELERONVEVNEN RS/ ™ mid BENLTEERRE.

The final sterilizing filter should be positioned as close to the point of fill as possible, provided the positioning
of that filter does not adversely affect the performance of aseptic processing activities or pose an increased
risk of contamination to the sterile product.

RARELRRNVENRTREEERS, REBZERFNUEANS N LB &5~ £ A F 0
IR RS EINE.

Where redundant filters are used and PUPSIT is performed, considerations should be used to perform PUPSIT
on the filter considered to be the product sterilizing filter.

EFEAFTIERFNIT PUPSIT B, NEEBEHM A REREITERAT ER LFT PUPSIT,

Rationale

bz

A single set of sterilizing-grade filters that are appropriately selected, sized, validated, and operated within
the validated parameters should be adequate to sterilize products with proper bioburden control. Therefore,
a redundant filter system should not be needed to further reduce the risk of inadequate sterilization and may
add unnecessary interventions.

BEREN 5;*5%% ZidEHE . RT#HE. RIEHERIESHECCENETT, REMNEEERHEYRENE
STX = TR E. Fit, FRBELRNE RS ARGk — DFMEEIIT}E%E’]MBA BT gERIE IR
DERT
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When product loss due to possible post-use filter-integrity failure is an unacceptable risk, redundant filtration
could be considered as a business decision. In that situation, both filters should be located as close as possible
to the filling operation. At least one of the two filters must demonstrate integrity for the sterilization to be
considered successful. However, it must be clear in the appropriate documentation (e.g., CCS, chemistry,
manufacturing, and controls section, or master validation plan) how such a process is to be managed.
YRR AR TREINT BN SESE RRANN T EREXN, TUFRFERTRTIE. EXM
‘*JRT MR N RO I ERRE, WMERFPEDE - DMRIUEATEN, REAERS.
, EEHMX (0 CCS. k. FIEMIEFIFBIHTRIETTR) PATRHMEER L RTE.

In situations where parallel filtration is required (e.g., increasing filtration surface area without increasing filter
length), use of two or more smaller filters in parallel could be considered. However, this is not redundant
filtration, and all filters must meet all requirements, including the integrity requirement.

ERBEHI RO T (Fla0, RGN RSKENERL MG RERER), TTIUEERFKEATD
FEPMRNHL R, A, XFARAERLR, FrADRSREBLIUHEMEER, BETEMEEKR,
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VII. Critical Utilities =8/ A%
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Topic A: Methods of Production Requirements for Water for Injection

FR A EFAKNESTTEREKR

Problem Statement

[ R PR AR

What methods of production for WFI should be employed?
Rz K eI AR 7T 7A 5 = WFI?

Recommendation
Bl
WEFI must meet pharmacopeial requirements for purity. Any method that has been validated to reliably yield

and maintain water in compliance with the relevant pharmacopeial standard may be employed.
WFI A& AN ERNER, TIUXRBAEATEIRIENTTE, R4 = NERSHFSHEXABARAEN
Ko

Distillation is a method referred to by European regulatory agencies; alternative methods, such as reverse
osmosis in combination with other purification methods, are appropriate if the quality of WFI is shown to be
equivalent.

EIBARMONEBYIWREIN—F77E, WRIER WF NREEY, B IRARMAGE NEEHMS
T ENRBEE.

Proper design, control, and monitoring should be implemented and should include both the production and
distribution systems to ensure continuous assurance of the quality of the output and prevention of distribution
system biofilm.

R SEHEIE B9 REIAAN, HREREEEMOERS, UFERSESRIETS AKE SN REFMmBE 2
RGEYIRN =&,

Levels of control and monitoring should be based on a risk assessment of the specific WFI production process
and equipment capabilities.

EHAENAEREEFHEE WH £ T2 RS NXEITE.

Rationale

bz

Flexibility in selection of technologies that can provide the required quality of water will permit the adoption
of the best methodologies as more advanced systems become available.

ROBEFUTRMEMFBARNEAR, BEMTEREAHANRGNXARE A,
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Topic B: Requirements for Water for Injection

F& B: XEFAKMNER

Problem Statement
[ R PR AR
What are the requirements for preventing microbial contamination of WFI?

Bilk WFI SAEYSRABEREHAY

Recommendation

Bl

Production of WFI should be via distillation or other equally effective, qualified technology or combinations
of qualified technologies. Maintenance of WFI quality may be achieved via a continuously recirculating system
that operates at an elevated temperature. Hot recirculating systems operating at lower temperatures, or even
ambient or cold loops, are acceptable but should have a method to ensure that the bioburden of the WFI
remains under control. This may also be achieved through periodic sanitization (e.g., through hot water
recirculation or periodic steaming of empty loop and vessel) during periods of non-use. WFI systems should
be tested according to the requirements of the applicable pharmacopeia to demonstrate control.
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RGRMARET WH WRE. ERINEE TSTHAERRSE, EERERIALABARGHETUIERZHN, £
R R A—MTTERBR WH (EYRBREALTZRE., EXNFERIE, holRd e Es (6,
it HOKBIR S R I N SRR AR BT ANE) RRIX— B AR, WARIEE BB ERY WH &
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Dead legs in the design and installation of the WFI distribution system and points of connection should be
avoided. Special consideration should be given, and steps taken, to prevent microbiological contamination
and biofilm formation, where user-point connections result in spaces where standing water and/or moisture
can accumulate.

RO RARITHRE WH DERFMEREAN LA, WERAFEELSEEEFKH/SHS, NN
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Rationale

bz

Contact of WFI at elevated temperatures (e.g., >70 °C) should be sufficient to maintain the WFI distribution
system in a quality state. However, a well-designed system can be validated to maintain acceptable quality at
lower temperatures. A system designed to operate at ambient temperatures (e.g.,<70 °C) requires periodic
sanitization with hot water or steam. Steam should not be used when water systems are not designed to vent
steam. Systems that are able to be pressurized and are properly de- signed may use steam.

WFI SR (3 >70°C) TE2WME WH MERGRFLERS. Fid, E@RIENRITREFNESE T UER
RETRIFJEZNRE. RITERRRE TZTHARS (W<70°C) FEETHARKIHAUES. 1R
HAKRFRITARAILZER, NWANEAZESR. TUINEHFETELESNRGTINERZER.
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