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Document History:
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Revision to align classification table of clean rooms, to include | November 2005 to December 2007
guidance on media simulations, bioburden monitoring and | 2005 & 11 H % 2007 & 12 H
capping of vials
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Date for coming into operation and superseding 01 March 2009/01 March 2010
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Note: Provisions on capping of vials were

implemented on 01 March 2010.
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Reasons for changes: The GMP/GDP Inspectors Working Group and the PIC/S Committee jointly
recommend that the current version of annex 1, on the manufacture of sterile medicinal products, is revised
to reflect changes in regulatory and manufacturing environments. The new guideline should clarify how
manufacturers can take advantage of new possibilities deriving from the application of an enhanced
process understanding by using innovative tools as described in the ICH Q9 and Q10 guidelines.

The revision of Annex 1 should also take into account related changes in other GMP chapters and annexes
as well as in other regulatory documents. The revised guideline will seek to remove ambiguity and
inconsistencies and will take account of advances in technologies.
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Documentation Map:
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General overview

Y

Includes additional areas (other than sterile products) where
the general principles of the annex can be applied.

B BN (BRICEE LAAMREE 7D 4838 FH T B s S 00 g 3 7
General principles as applied to the manufacture of sterile
products.

T T Iow — ARR I

Highlights the specific requirements of the PQS when
applied to sterile products.

SR T 4G T IO i ) PQS R RARZEKR

General guidance regarding the specific needs for premises
design and also guidance on the qualification of premises
including the use of Barrier Technology.

AR it i B TR SR S A T LA AL RR B H R AL H
)= RN E RS

General guidance on the design and operation of
equipment.

WA BT IR AR SR T8

Guidance regarding the special requirements of utilities such
as water, gas and vacuum.

BREUWKRG, "MRFGUSRATRZRGEEFEA N TERGH
FEIRER 4R T

Guidance on the requirements for specific training,
knowledge and skills. Also gives guidance regarding the
qualification of personnel.

E s /[N SRRV S s AT RN 0 =R A i e N
BEBUT IR T

Guidance on the approaches to be taken regarding aseptic
and terminal sterilization processes. Guidance on the
approaches to sterilization of products, equipment and
packaging components. Also guidance on different
technologies such as lyophilization and Form —Fill —Seal

where specific requirements apply.
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9. Environmental and
monitoring #45% A T. 2 il

10. Quality control (QC) Jfi &%

11. Glossary AKi&
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il (QC)
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This section differs from guidance given in section 4 in that
the guidance here applies to ongoing routine monitoring
regarding the design of systems and setting of action limits
alert levels and reviewing trend data.

EARSRE WA ANE, A& T Reg i I, B &
SRy vt WEATIR UL Hra s 8

The section also gives guidance on the requirements of
Aseptic Process Simulation (APS).

ARy FIRERT R T2 RIS T4 =

Guidance on some of the specific Quality Control
requirements relating to sterile products.
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Explanation of specific terminology.
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1. Scope JiF

The manufacture of sterile products covers a wide range of sterile product types (active substance,
excipient, primary packaging material and finished dosage form), packed sizes (single unit to multiple units),
processes (from highly automated systems to manual processes) and technologies (e.g. biotechnology,
classical small molecule manufacturing systems and closed systems). This Annex provides general
guidance that should be used in the design and control of facilities, equipment, systems and procedures
used for the manufacture of all sterile products applying the principles of Quality Risk Management (QRM),
to ensure that microbial, particulate and endotoxin/pyrogen contamination is prevented in the final product.
ToW P R P e SO R GEIERGY, R PRI , R R OB 3 2 51
), LE OANmEEENMCRSERINTERE) AR (AR, 507 REUCER RS S
AP st TR BT E X E P (QRMD JEUUS A Jo B 7 il B9 A= R S P O . e RGEAIRR it
AT VTR I L2 Rl AR T SR U, DB ORI S 32 BB, IO N B 2R AR TS G

QRM applies to this document in its entirety and will not, normally, be referred to in specific paragraphs.
Where specific limits or frequencies or ranges are specified, these should be considered as a minimum
requirement. They are stated due to historical regulatory experience of issues that have been identified
and have impacted the safety of patients.

Joi KRS BEE A SO R, Gl AN SRR Bk 5 S SO 4 BT RE BRI« AR R AN B I
BER o e AT DA R I A 1) B ) P 5 AR R B T AE SC R EAT RUE Y, X e i) 8 L 22 B 3 B ) A

The intent of the Annex is to provide guidance for the manufacture of sterile products. However, some of
the principles and guidance, such as contamination control strategy, design of premises, cleanroom
classification, qualification, validation, monitoring and personnel gowning, may be used to support the
manufacture of other products that are not intended to be sterile such as certain liquids, creams, ointments
and low bioburden biological intermediates, but where the control and reduction of microbial, particulate
and endotoxin/pyrogen contamination is considered important. Where a manufacturer elects to apply
guidance herein to non —sterile products, the manufacturer should clearly document which principles have
been applied and acknowledge that compliance with those principles should be demonstrated.

AP BN TCE P b A R R T AR, AR AR S (BIanys G mlseng . | ot s E S
P B BUES MEIWAIN B3 BEAD BVF AT SCRE HAMAN T 2 KR, H T A A PR L ARoRE AT
BRANEG Y P A Gk, FUE, OB DR SO A ) S D iR
PR IR AR B N T AETC R P, AR R N B T ST A BRI, AT R B AR Ik e SR
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2. Principle &N

21.

The manufacture of sterile products is subject to special requirements in order to minimize risks of

microbial, particulate and endotoxin/pyrogen contamination. The following key areas should be

considered:
TCHR = S AR P2 LR — SE R R R, DU PR TIORE S N 25 28 /35 G IR AU o 25 RE DA
eSS Lt

Facility, equipment and process should be appropriately designed, qualified and/or validated and
where applicable, subjected to ongoing verification according to the relevant sections of the Good
Manufacturing Practices (GMP) guidelines. The use of appropriate technologies (e.g. Restricted
Access Barriers Systems (RABS), isolators, robotic systems, rapid/alternative methods and
continuous monitoring systems) should be considered to increase the protection of the product
from potential extraneous sources of endotoxin/pyrogen, particulate and microbial contamination
such as personnel, materials and the surrounding environment, and assist in the rapid detection
of potential contaminants in the environment and the product.

Bt B X LN AR A 7 i B FERE (GMP) $i5 3R AR OC & 15 b AT & 4 i it
WAESGIE, FE&E MBI, NHETREEENERIN . N &8 & 2 EOR Can BRI HE B 5 5
4t (RABS)). FaEgds. Dlas ARG PRSI EMELL IR SE)), Lmsass ™ s Ry, il
HAZ N oL YRR o] B PR S5 S5 AE K N B3 30 /AR L SORE R AE P ) Ak Gl IR 2 i, I 9 Bl
PRI IR BER ™ it v R AETS Gt

. Personnel should have adequate qualifications and experience, training and behaviour with a

specific focus on the principles involved in the protection of sterile product during the
manufacturing, packaging and distribution processes.

AR AR AR T, AR R A SR BV S ARG TC e S B BRI, N G N HAT 78 00 BT
i &3 KRS

Processes and monitoring systems for sterile product manufacture should be designed,
commissioned, qualified, monitored and regularly reviewed by personnel with appropriate
process, engineering and microbiological knowledge.

Jo R 77 A A L2 RGN 2%t B S 1 L2 TR RN R N R AT it
VIR BRIA I S Rl

Raw materials and packaging materials should be adequately controlled and tested to ensure
that level of bioburden and endotoxin/pyrogen are suitable for use.

JSEXF SRR AL AR AT 78 40 I il A I, DA OR LA A P 67 8 P 23 2 AR 7K T3 LTI
i
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2.2.

2.3.

24.

Processes, equipment, facilities and manufacturing activities should be managed in accordance with
QRM principles to provide a proactive means of identifying, scientifically evaluating and controlling
potential risks to quality. Where alternative approaches are used, these should be supported by
appropriate rationale, risk assessment and mitigation, and should meet the intent of this Annex.
Rz QRM HBR I T2 B SO A AR S BEAT & B, AT 9 U« BE PR R4 i T 7E 1Y
Jot B RS SR A — b BN PR 7925 o AE A R B AT VRN 82 D 24 10 SR L XSS DA AN G e A 9 SCE
HRLAT A A M SR

In the first instance, QRM priorities should include appropriate design of the facility, equipment and
processes, followed by the implementation of well —designed procedures, and finally application of
monitoring systems as the element that demonstrates that the design and procedures have been
correctly implemented and continue to perform in line with expectations. Monitoring or testing alone
does not give assurance of sterility.

e QRM Y g AR B e M L ZHEATIE Mt SREHAT REFIOHRIRE, &E AR
MARGAENER, IEHRIH AR Q2GR LT, IFARSHZ BT . 520 i i 00 ks 46 F AN
RETRIETC R P o

A Contamination Control Strategy (CCS) should be implemented across the facility in order to define
all critical control points and assess the effectiveness of all the controls (design, procedural, technical
and organisational) and monitoring measures employed to manage risks to medicinal product quality
and safety. The combined strategy of the CCS should establish robust assurance of contamination
prevention. The CCS should be actively reviewed and, where appropriate, updated and should drive
continual improvement of the manufacturing and control methods. Its effectiveness should form part
of the periodic management review. Where existing control systems are in place and are
appropriately managed, these may not require replacement but should be referenced in the CCS
and the associated interactions between systems should be understood.

I AE HEAN I A ST T e b SR (CCS) AR 52 I Ay SR B Pl v, JF VR0 A 148 B4 ol o A 22 42
R A Gty B2 BORMAZIIED) FE IS A 2. CCS L& SRk N 2
ST AR )5 G TR R S Tt o SRR B A% IO SE 3T CCS, I RAESN) AR 7 Mgz il 77 V2 i) 4 2k ik
FA RO S RS A A BP0 — BB 20 o AN ARBUA IIEH) R G A RIS ) 1 S r) e, X
RGBT E e, EHNAE CCS Wit ft, JHHMS RAE AR REBIK R,

Contamination control and steps taken to minimize the risk of contamination from microbial,
endotoxin/pyrogen and particle sources includes a series of interrelated events and measures.
These are typically assessed, controlled and monitored individually but their collective effectiveness
should be considered together.

T G R g e K PR 2 M9k VTR R A TR ONE S8 SR A5 4 XU T SR A 8 SR L 4R
— RV BRBRH SR A T o A T8 SR AT PPN | 3R R I, (B R 2552 R AR T

400-877-0626 ~ 11 ~ canny@tigermedgrp.com



EU GMP Annex 1 Manufacture of Sterile Medicinal Products (Final Version)

2.5. The development of the CCS requires detailed technical and process knowledge. Potential sources
of contamination are attributable to microbial and cellular debris (e.g. pyrogen, endotoxin) as well as
particulate (e.g. glass and other visible and sub —visible particles).

Elements to be considered within a CCS should include (but are not limited to):

#l7€ CCS a E VR AIHAM T Z AR  IELER 5 G5 ] IHZ AR AE A IRRE Fr CIngsJiR L R 3R)D
PA K RUREY) CAn 35 A1 A P L S5 D A AN TP ORE D

f£ CCS BRI ERMAFE (HART):

i. Design of both the plant and processes including the associated documentation.

] BT Bt, ARSI ST

ii. Premises and equipment.

I

iii. Personnel.

PN

iv. Utilities.
AR

v. Raw material controls — including in —process controls.

JEURHZ ] — 5 i R

vi. Product containers and closures.
PE AR A FE B R G0

vii. Vendor approval — such as key component suppliers, sterilisation of components and single use
systems (SUS), and critical service providers.

PR R HEAE - an SR AR NI . TCRE A — IR R GE (SUSD, DL SRHEIIR S BERIR

vii. Management of outsourced activities and availability/transfer of critical information between
parties, e.g. contract sterilisation services.

SIS SN E B SCHR S S K PRIV AE S T R e A2, RS T KR RS

ix. Process risk management.
TZ AR

X. Process validation.

400-877-0626 ~ 12 ~ canny@tigermedgrp.com
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2.6.

2.7.

TZ5IE

xi. Validation of sterilisation processes.
K L 25HE

xii. Preventative maintenance — maintaining equipment, utilites and premises (planned and
unplanned maintenance) to a standard that will ensure there is no additional risk of contamination.
ARG PGS — $e M8 BIAR A B s . A AR 5 AT 4Ed GHRIMERIETHRIVE R 4Ed), 1%
PR AL L RERA DRV BA P TS G KU o

xiii. Cleaning and disinfection.

TH VA 75

xiv. Monitoring systems — including an assessment of the feasibility of the introduction of scientifically

sound, alternative methods that optimize the detection of environmental contamination.

W ARG - SUREGIAREEG M. RIS Al ) B RONE R AT RV o

xv. Prevention mechanisms — trend analysis, detailed investigation, root cause determination,
corrective and preventive actions (CAPA) and the need for comprehensive investigational tools.
TRARTHLE] — A TEARE . PIRARA R 2 IERTRBfEiE (CAPA) DURCH 4 [ 25 T
HH)#K.

xvi. Continuous improvement based on information derived from the above.

T b E B rRR gt .

The CCS should consider all aspects of contamination control with ongoing and periodic review
resulting in updates within the pharmaceutical quality system as appropriate. Changes to the
systems in place should be assessed for any impact on the CCS before and after implementation.
CCS W5 275 Yets il () 271, FFEATRESEAE W i, s 24 0 BT B AR REAT SR %
AR RIARE, NAEPATHT G PRGN CCS BT RET .

The manufacturer should take all steps and precautions necessary to assure the sterility of the
products manufactured within its facilities. Sole reliance for sterility or other quality aspects should
not be placed on any terminal process or finished product test.

A7 T ISR H 7 8 0 R FES15 it it R 7 JFG B0t P A7 7 i B G B 2 o AN ISR T A 4 i A o
B (=1 et o v o o 2 8 T BV A ) A L
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3. Pharmaceutical Quality System (PQS) #I|ZiH &4 R (PQS)

3.1. The manufacture of sterile products is a complex activity that requires specific controls and

measures to ensure the quality of products manufactured. Accordingly, the manufacturer’s PQS
should encompass and address the specific requirements of sterile product manufacture and ensure
that all activities are effectively controlled so that the risk of microbial, particulate and
endotoxin/pyrogen contamination is minimized in sterile products. In addition to the PQS
requirements detailed in Chapter 1 of the GMP guidelines (Part | — Basic Requirements for
Medicinal Products), the PQS for sterile product manufacture should also ensure that:

TR AR — TR RIS Bl 75 2R € I h RS R A ORI A 7 - i B . R, AR
) PQS RLALEIFFF & Jo B ™ i AL B 2 oK, IR ORI TS S5 208 Rz, DASER JE ™
BB  ARORE AT PN B 2R R G ) AU P B B AR BR T GMP 353 BRI (B8 1 7 —24 il i) R AR 22
KOS B IERE) PQS ZRAN, A PQS ISR TR

i. An effective risk management system is integrated into all areas of the product life cycle with the
aim to minimize microbial contamination and to ensure the quality of sterile products
manufactured.

— N R RSB BE RGeS AN A e S IR TR S, H R R OR R B bR D A s G
DR BT AP B TG B ™ i R i

ii. The manufacturer has sufficient knowledge and expertise in relation to the products
manufactured and the equipment, engineering and manufacturing methods employed that have
an impact on product quality.

A PR T AE BT A PR IR i DA KON P R R R R A . AR AR PR T VA T TR S B ARl
i

iii. Root cause analysis of procedural, process or equipment failure is performed in such a way that
the risk to product is correctly identified and understood so that suitable corrective and preventive
actions (CAPA) are implemented.

XIFRFF S L 2B A& SRt AT AR A S PR 237, DA T R 5 0 S0 7 o PR XU, AT SIS it 3 >4 ) 2
IEATTHE . (CAPA).

iv. Risk managementis applied in the development and maintenance of the CCS, to identify, assess,
reduce/eliminate (where applicable) and control contamination risks. Risk management should
be documented and should include the rationale for decisions taken in relation to risk reduction
and acceptance of residual risk.

7 CCS [Pl & A YES iy A rh 2R A RS BRI . PRAl . A R Canid& A A3 ilis 4 X
Bro DXURSE BRI ASTEI AL, R A 475 7 P XU A 2 52 R S PR 73 T P Ak 5 ) 9
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v. Senior management should effectively oversee the state of control throughout the facility and
product lifecycle. Risk management outcome should be reviewed regularly as part of the
on~going quality management, during change, in the event of a significant emerging problem,
and during the periodic product quality review.

e R B N RE AN B A it A i S S RS AT A R B . XU PR SRS 9 RRBE 5
BEBN sy, FEARE A, I R R R DL S 5 R R AT [

vi. Processes associated with the finishing, storage and transport of sterile products should not
compromise the sterile product. Aspects that should be considered include: container integrity,
risks of contamination and avoidance of degradation by ensuring that products are stored and
maintained in accordance with the registered storage conditions.

S il 4 T 28R A A i SR A S5 F O™ dh e N5 R I TT A 4G B ds
(Y TEBEME L T Gl i) PR, DL K T8 T i DR 7 it 42 B P 7 2 R AT i A R A B SR s A

vii. Persons responsible for the certification/release of sterile products have appropriate access to
manufacturing and quality information and possess adequate knowledge and experience in the
manufacture of sterile products and the associated critical quality attributes. This is in order to
allow such persons to determine if the sterile products have been manufactured in accordance
with the registered specifications and approved process and are of the required quality.

B DT T0 B AT N 53T LI 2 MR8 A 2 M A5 5, JF R & A o ™ i AU DG O
Jo B S 1t 7 TH )R B RTR I 2 56 . Xy T AR L N BE S 18 TG 1A 7 it AT 1 1 SR ) o A v
ALHER T 247, FFIEI P ER &

3.2. All non —conformities, such as sterility test failures, environmental monitoring excursions or
deviations from established procedures should be adequately investigated before
certification/release of the batch. The investigation should determine the potential impact upon
process and product quality and whether any other processes or batches are potentially impacted.
The reason for including or excluding a product or batch from the scope of the investigation should
be clearly justified and recorded.

P ANRE S ZR B, A0 J0 BRI 2R I, A M e st 2 T BRSE AR O 22, BEAE DR TRAT b
R RTIEAT 78 73 A o A2 N R o T 2007 it o B AR FE S, DL AR 5 AR T HAth T 2 it iz
FIVEAERIFEM o K4 FE— 7 b BN T 2 Y0 ] B0k L HERRAE AN B BT DA B IR e %
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4. Premises | &

41.

4.2

4.3.

4.4.

The manufacture of sterile products should be carried out in appropriate cleanrooms, entry to which
should be through change rooms that act as airlocks for personnel and airlocks for equipment and
materials. Cleanrooms and change rooms should be maintained to an appropriate cleanliness
standard and supplied with air that has passed through filters of an appropriate efficiency. Controls
and monitoring should be scientifically justified and should effectively evaluate the state of
environmental conditions of cleanrooms, airlocks and pass —through hatches.

TR 7 i AR P LA 2 R 1 2 Y EAT, SOE AR D N 51 AU B SE AR S AR SRR BEN o Vi
{28 RIS AR 28 N AERPLE I 2 IR 1 AR AE, JF AR UL EE 2 R IR DB 2R R 036 X 428 1) A0 M O 2 1%
FERHE G, ROZA RO PP R A AL PR SRR .

The various operations of component preparation, product preparation and filling should be carried
out with appropriate technical and operational separation measures within the cleanroom or facility
to prevent mix up and contamination.

FEE 1 3 BB P BEAT AR AT A« 7 i T ) 0 E 2 S5 8 A R A I R DU 224 B T AR AT 58 £ ol 8 4
AR 1R A5 G o

Restricted Access Barrier Systems (RABS) or isolators are beneficial in assuring required conditions
and minimizing microbial contamination associated with direct human interventions in the critical
zone. Their use should be considered in the CCS. Any alternative approaches to the use of RABS
or isolators should be justified.

PRAHEN B 548 (RABS) B & a3 A A T ORIEFT @ B 564, IR N SRR R X BT 1A R Y
WAEMS Y. £ CCS Wi EE A MHM RABS SIS % LN AT B AR 7 V240 B AIE B H
HrEE,

For the manufacture of sterile products, there are four grades of cleanroom/zone.

XEF T S AP AT DA GO X

Grade A: The critical zone for high —risk operations (e.g. aseptic processing line, filling zone, stopper
bowl, open primary packaging or for making aseptic connections under the protection of first air).
Normally, such conditions are provided by a localised airflow protection, such as unidirectional
airflow workstations within RABS or isolators. The maintenance of unidirectional airflow should be
demonstrated and qualified across the whole of the grade A area. Direct intervention (e.g. without
the protection of barrier and glove port technology) into the grade A area by operators should be
minimized by premises, equipment, process and procedural design.

A e i RERAEI GBI CAnTE TR AR /= 2 HEREIX . JIRZEMBIS . Wl A A EEERI 46 IR
NHATEREER . WEEHOLT, ZMEAE R ERRT LI, #] f RABS HRE & & P H 5
R ARG o ROIE AR ARED A RIX BT 4ERp i e <. ROl By wese . TEMBEF BT,
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4.5.

4.6.

4.7.

4.8.

4.9.

SRR AR NGO A FIXHIESRTT (i, A AT EREBR R

Grade B: For aseptic preparation and filling, this is the background cleanroom for grade A (where it
is not an isolator). Air pressure differences should be continuously monitored. Cleanrooms of lower
grade than grade B can be considered where isolator technology is used (see paragraph 4.20 ).

B % M TRHEMESMBEL, KA % CHONRMBRERND MEFREFE. MFSEN K2, 4
B AR HORI, AT EBaF AL T B s = (Z% 5 4.20 BO.

Grade C and D: These are cleanrooms used for carrying out less critical stages in the manufacture
of aseptically filled sterile products or as a background for isolators. They can also be used for the
preparation/filling of terminally sterilised products. (See section 8 for the specific details on terminal
sterilisation activities).

C M D 2. XEeyhvf s F T 24T Jo R MELS M TG BE 7 it AR 7 T AN RO I B B Dy BB S A 1
o BT T A KB R R . (R T R K BT B A BRI 8 ).

In cleanrooms and critical zones, all exposed surfaces should be smooth, impervious and unbroken
in order to minimize the shedding or accumulation of particles or micro —organisms.

FEVHF AR X S, Iy B EE R RS0 JREE BICH, DUR S Rk sl E Y i
It ¥ B 2R

To reduce accumulation of dust and to facilitate cleaning there should be no recesses that are difficult
to clean effectively, therefore projecting ledges, shelves, cupboards and equipment should be kept
to a minimum. Doors should be designed to avoid recesses that cannot be cleaned. Sliding doors
may be undesirable for this reason.

N T IR AB AR R I TG, AR E LU RO s A, Bk, MIZEREKE S, 2T i
ML ORIFAE /D o 1T I BT REE G HH I TC VAT Vi (0 [ o b 13X AN SRR, W 30 1D ] e AN T E

Materials used in cleanrooms, both in the construction of the room and for items used within the
room, should be selected to minimize generation of particles and to permit the repeated application
of cleaning, disinfectant and sporicidal agents where used.

7 32 435 4 3 PP AT AR, 45 s 1) R e AR R o B A A A0 i, DU B D R F) 7 A, 9
T T ST B 7 fo Ve B A RTEE R W B AR AR T

Ceilings should be designed and sealed to prevent contamination from the space above them.

PP THL R T A 8 IS R 7 Lo e b 75 T 75

Sinks and drains should be prohibited in the grade A and grade B areas. In other cleanrooms, air

breaks should be fitted between the machine or sink and the drains. Floor drains in lower grade
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4.10.

4.11.

4.12.

cleanrooms should be fitted with traps or water seals designed to prevent back flow and should be
regularly cleaned, disinfected and maintained.

A ZF1 B HIX AEE LB KRG . 75 HA S 2 A, PR B A BRI IR < 7] 22 256 7 SR Bk
BEHE o ARG A S U B BT RERT L BIE R K S Bk, RN E ST THEEIZE

The transfer of equipment and materials into and out of the cleanrooms and critical zones is one of
the greatest potential sources of contamination. Any activities with the potential to compromise the
cleanliness of cleanrooms or the critical zone should be assessed and if they cannot be eliminated,
appropriate controls should be implemented.

A APPRLE i 1 8 AN SCBRE X e A% 2 B K TR TS Qe — o N VPAS AR A mT REE 35 v 4 S B
SV L ROVE S, AN SRANRE T BRIX EeiE R, RS 2 R

The transfer of materials, equipment, and components into the grade A or B areas should be carried
out via a unidirectional process. Where possible, items should be sterilised and passed into these
areas through double —ended sterilisers (e.g. through a double —door autoclave or depyrogenation
oven/tunnel) sealed into the wall. Where sterilisation upon transfer of the items is not possible, a
procedure which achieves the same objective of not introducing contamination should be validated
and implemented, (e.g. using an effective transfer disinfection process, rapid transfer systems for
isolators or, for gaseous or liquid materials, a bacteria —retentive filter). The removal of items from
the grade A and B areas (e.g. materials, waste, environmental samples) should be carried out via a
separate unidirectional process. If this is not possible, time —based separation of movement
(incoming/exiting material) by procedure should be considered and controls applied to avoid
potential contamination of incoming items.

LI I B AR R B RN A B KX . WA ATRE, W) NOE I AR N X
K As o, E X0RE & K B A Bl AU AR R TE D KB 5 i NIX S X3 W R TE VA TR A 1) i
IS REAT R, U ML UE I St RE 6 SIS 51 N VS R AR A H AR IR R, (B, A R AL TH 35
FERP . PR 4% A DA% 38 R G a0 TS Basetl, g B L IESR) . WA ZMB HIX
BRI el JRFEY) . FREEREG) ROE B B AR AT . i RIX AT RE, BB IEARE T
Xof et CHE/EADRL) BEAT IR TA) B 20T, JEREUPZE M, DAREE G0 328 N335 14 DX ) ol 3 v R T 2 o

Airlocks should be designed and used to provide physical separation and to minimize microbial and
particle contamination of the different areas and should be present for material and personnel
moving between different grades. Wherever possible, airlocks used for personnel movement should
be separated from those used for material movement. Where this is not practical, time —based
separation of movement (personnel/material) by procedure should be considered. Airlocks should
be flushed effectively with filtered air to ensure that the grade of the cleanroom is maintained. The
final stage of the airlock should, in the “at rest” state, be of the same cleanliness grade (viable and

total particle) as the cleanroom into which it leads. The use of separate change rooms for entering
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and leaving the grade B area is desirable. Where this is not practical, time —based separation of
activities (ingress/egress) by procedure should be considered. Where the CCS indicates that the
risk of contamination is high, separate change rooms for entering and leaving production areas
should be used. Airlocks should be designed as follows:

AR )BTRS FH N R SR AR ER R B, DA OR R R k2D AN [F) DX ol A= P AORIRE V5 %, SO EAS [F)
T Z RSB PPRIN N R E R . REA A RE, H T NSRBI ST YRR s <
SFF. FEARATHEDL T, N EILE TR CNRAIRD s T e b I S Rz A
JE R ABAT AR, DR S S BOREI0R . E"EESRE T, BJEMr B MY
B I ) FR)9 S B AR R VR B 0] G PERTRL AR ASURTRE D . HEAMNETT B XN e if
PR AR S AEATATHIE DL T, BOZERE HEREFext G/ I B AT I 18] L2001 sk CCS
B IAE S Gl i) ARG ARL iy, 0 2 S FH B p ) B8 A 2 SRt AR B 2B 71X o W) R B 2B A9 DA J )

i. Personnel airlocks: Areas of increasing cleanliness used for entry of personnel (e.g. from the
grade D area to the grade C area to the grade B area). In general hand washing facilities should
be provided only in the first stage of the changing room and not be present in changing rooms
directly accessing the grade B area.

NGV FF N A BEN RIS G S i X (i, D KX HE C KIXHEB FKIX). —fHk
Yi, VT BN 1% R AE AR SR B B R ft, MARZMIEEREH] N B RIXAEREE,

ii. Material airlocks: used for materials and equipment transfer.

PR BT R B A3

*  Only materials and equipment that have been included on an approved list and assessed
during validation of the transfer process should be transferred into the grade A or grade B
areas via an airlock or pass —through hatches. Equipment and materials (intended for use in
the grade A area) should be protected when transiting through the grade B area. Any
unapproved items that require transfer should be pre —approved as an exception.
Appropriate risk assessment and mitigation measures should be applied and recorded as
per the manufacturer's CCS and should include a specific disinfection and monitoring
programme approved by quality assurance.

WA B N AR BRI AR A% 3 A5 P B iE vh PRAT O AR R V%, A T DL =) sl 326 7 ik
AN A FEB X, BAME GTHEAE A HXMEHD £l i B RIXNRZ R AEfT
i LR IR HAE VDR NAE NI AME DL T G 2 HE . NAZIRA R CCS M AN
03RO 2 B R PP A M G2 Tt e 2 A5 e o 2 ORUIE B T Tt B0 Bl R B A AR e

* Pass —through hatches should be designed to protect the higher —grade environment, for

example by effective flushing with an active filtered air supply.

3 B AL T N RE ORI B S IS, 9 B g 18 P 2 Bl DB ) 2 REAT A RN
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4.13.

4.14.

4.15.

* The movement of material or equipment from lower grade or unclassified area to higher —
grade clean areas should be subject to cleaning and disinfection commensurate with the risk
and in line with the CCS.

KW} B 2 IR ) B 7 2 ) DX 33 A% B B s SO0 it 4 DX, BEEAT 55 U AR PR )
TEEANEEE, JFRTE CCS MIAE .

For pass —through hatches and airlocks (for material and personnel), the entry and exit doors should
not be opened simultaneously. For airlocks leading to the grade A and grade B areas, an interlocking
system should be used. For airlocks leading to grade C and D areas, a visual and/or audible warning
system should be operated as a minimum. Where required to maintain area segregation, a time
delay between the closing and opening of interlocked doors should be established.

BE AR B TR D BT TR EII TS o X T A 2080 B RIXH AU, RAE
M EBIRSE . X Til[a C O D FIX IS, 20 WA AL 58 A/ BT i R G (E 7 2R X 4k
R BSOS OL T, AR ELATT SR PRI T I 2 (8] B B R 2R

Cleanrooms should be supplied with a filtered air supply that maintains a positive pressure and/or
an airflow relative to the background environment of a lower grade under all operational conditions
and should flush the area effectively. Adjacent rooms of different grades should have an air pressure
difference of a minimum of 10 Pascals (guidance value). Particular attention should be paid to the
protection of the critical zone. The recommendations regarding air supplies and pressures may need
to be modified where it is necessary to contain certain materials (e.g. pathogenic, highly toxic or
radioactive products or live viral or bacterial materials). The modification may include positively or
negatively pressurized airlocks that prevent the hazardous material from contaminating surrounding
areas. Decontamination of facilities (e.g. the cleanrooms and the heating, ventilation, and air —
conditioning (HVAC) systems) and the treatment of air leaving a clean area, may be necessary for
some operations. Where containment requires air to flow into a critical zone, the source of the air
should be from an area of the same or higher grade.

L[] i v = AN UE JE A T BN, N T RUREE R A S, REFIEE A/ER
Wi, HNA BRI Z X I ANFI G A SR ] B iZ 4 RE 220 10 tHi R (RSMED HIEZE. NRF
S OO B X OR A o AEA DT IERR EVIRE Cars JEAAR L TR SO P 7 it B 110 5 2 B 1
Ykl SIER, A7 5RIE KRR ISR RE TR 2B . IXRME BORT RE LR LE & Ry kehS G o 3 [X
() IE R B A AR o 000 (s s AEERE . @ XA I (HVAC) R4 HH T K155, DL
BT X2 AT AR, 0 SR A R T RS 0 LY o B3 RN SRR X, R
Y8 N Re [ A () 2 B v S R X ke

Airflow patterns within cleanrooms and zones should be visualised to demonstrate that there is no

ingress from lower grade to higher grade areas and that air does not travel from less clean areas
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4.16.

4 .17.

(such as the floor) or over operators or equipment that may transfer contamination to the higher
grade areas. Where unidirectional airflow is required, visualisation studies should be performed to
determine compliance, (see paragraphs 4.4 & 4.19). When filled, closed products are transferred to
an adjacent cleanroom of a lower grade via a small egress point, airflow visualization studies should
demonstrate that air does not ingress from the lower grade cleanrooms to the grade B area. Where
air movement is shown to be a contamination risk to the clean area or critical zone, corrective actions,
such as design improvement, should be implemented. Airflow pattern studies should be performed
both at rest and in operation (e.g. simulating operator interventions). Video recordings of the airflow
patterns should be retained. The outcome of the air visualisation studies should be documented and
considered when establishing the facility's environmental monitoring programme.

VR R DX R SRR A AT ARG, DAE Y SR MRS R DX N w2 X, AR A
AKRFF R AN SRS AT ReRe s G 3 s S 0 XU A sl f . 7E 77 2B ) U
IR TT, NHEAT W AAGEE S LA E R AT S 2R (2 FHE 4.4 F14.19 BO. (iR, CHM™ W
IS VRS BRI AR AR G = I, AR TR T ROIE B 22 A 2 MRS i 1 =
BEN B X3 QIR A IR BN AIE I 20 vt 4 X oG BaE [X A5 G U, U Sl 2] IE i, an ek
Bt MAEFSHEIA BIERIE R TR0 SFAF TR . BOR B AR A A
o NACTATAACHT T RIS R, AR SL WO A EE Wl - Rl 7 LB RS

Indicators of air pressure differences should be fitted between cleanrooms and/or between isolators
and their background. Set points and the criticality of air pressure differences should be considered
within the CCS. Air pressure differences identified as critical should be continuously monitored and
recorded. Awarning system should be in place to instantly indicate and warn operators of any failure
in the air supply or reduction of air pressure differences (below set limits for those identified as
critical). The warning signal should not be overridden without assessment and a procedure should
be available to outline the steps to be taken when a warning signal is given. Where alarm delays are
set, these should be assessed and justified within the CCS. Other air pressure differences should
be monitored and recorded at regular intervals.

VR R B B A% 5 LS S A N 2 R 72 FR R R . CCS v BB IR B U 22 (R G B P o %
W€ R B R e 22 AT R I A 5 o ST AE BB R G, UMEAE 2 SO R AT A i R B
ZERRAR IR e A 0 R 2 1 We FRED) B SZ RN FR /R ISR MRS 01 o $RZAT S 7R I8 VPG 11 L
NAROZHHER, NAZA TR T RMEARTE R MBS 5 I EER AU P IR . FEREIRE LRI, M
ZAE CCS Hoxf Hgh A7 vRAG T 1 W JL5 B . oAy s 22 I 1 A e %

Facilities should be designed to permit observation of production activities from outside the grade A
and B areas (e.g. through the provision of windows or remote cameras with a full view of the area
and processes to allow observation and supervision without entry). This requirement should be
considered when designing new facilities or during refurbishment of existing facilities.

B AT SCVE A 0N B R IX 2 AN A P =issl (B, 38T & Y 4T % X IR FY

400-877-0626 ~ 21 ~ canny@tigermedgrp.com



EU GMP Annex 1 Manufacture of Sterile Medicinal Products (Final Version)
WP EORRERAE S, EAENE O AT AR . R B it SRS B A Wi, N RE
X—ZK,

Barrier Technologies FEHA

4.18. Isolators or RABS, which are different technologies, and the associated processes, should be
designed to provide protection through separation of the grade A environment from the environment
of the surrounding room. The hazards introduced from entry or removal of items during processing
should be minimized and supported by high capability transfer technologies or validated systems
that robustly prevent contamination and are appropriate for the respective technology.

B diak RABS CAMNFEIIEIAR) PARSZ AR L, Mgt Nl e A 5L S A 5 E
UEZNE7 ) RE7 /N oUa SV U L AP VWSS = 5 2 £ T A ) 7 < )[R A S R R 2L %5 N
BRI IR RGUR K, RERORELR G et @ BT (b5 4, JHEa T % HIER,

4.19. The design of the technology and processes used should ensure appropriate conditions are

maintained in the critical zone to protect the exposed product during operations.

BT BB AN T Z BT R ORAE S X ORFFIE 2 B 2% DLORS B 0 IR B R A7 it o

i. Isolators
(RN

a. The design of open isolators should ensure grade A conditions with first air protection in the
critical zone and unidirectional airflow that sweeps over and away from exposed products
during processing.

TR B 25 B TE LA ORAE SC B X ICE WIAR SRR B A ookt el i, R
st PR R B A L ) A

b. The design of closed isolators should ensure grade A conditions with adequate protection for
exposed products during processing. Airflow may not be fully unidirectional in closed isolators
where simple operations are conducted. However, any turbulent airflow should not increase
risk of contamination of the exposed product. Where processing lines are included in closed
isolators, grade A conditions should be ensured with first air protection in the critical zone and
unidirectional airflow that sweeps over and away from exposed products during processing.
3f P 2R B A% BT BLO DR AE A P AR rhonS B 2 17 i A BEAT FE 0 RIS A kAo AEREAT TR
BIRAEE ARG e, ARATREA T 2R B (HA2, AEFZELRTRAA R 125 hn 2
Fart T R RS o B PR BSR4 PRI OLT, R R A GO SR I W)

AR IR, I HARE AR T, B R A D7 R R A R A R
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c. Negative pressure isolators should only be used when containment of the product is
considered essential (e.g. radiopharmaceutical products) and specialized risk control
measures should be applied to ensure the critical zone is not compromised.

WA AEA Wb BN 7 S AT S0 A% 0 T A4 P 47 B B8 2 CAnTBORH R 2507 ) JFRERIE
[T RGBS s il i, DA DR OB X IAN 52 520

ii. RABS:

The design of RABS should ensure grade A conditions with unidirectional airflow and first air
protection in the critical zone. A positive airflow from the critical zone to the supporting background
environment should be maintained.

RABS s THRIffITR A Gk A AE SR BE X I ) R AR SR IR AP o SRR MR X I 31 SCHF
PETS SO IR B

4.20. The background environment for isolators or RABS should ensure the risk of transfer of
contamination is minimized.
R B 25 RABS  HUT St S5 EA DR 15 e 72 1R XU 6 28 A 1K

i. Isolators
(RN

a. The background environment for open isolators should generally correspond to a minimum of
grade C. The background for closed isolators should correspond to a minimum of grade D.
The decision on the background classification should be based on risk assessment and
justified in the CCS.

TEIRCRR B 25 1 S — N /DM 2T C %, B ARRE AT RN 24T D Ko N
T R Pl DR E 1 SR, JRAE CCS i W i

b. Key considerations when performing the risk assessment for the CCS of an isolator should
include (but are not limited to); the bio —decontamination programme, the extent of automation,
the impact of glove manipulations that may potentially compromise ‘first air’ protection of
critical process points, the impact of potential loss of barrier/glove integrity, transfer
mechanisms used and activities such as set —up or maintenance that may require the doors
to be opened prior to the final bio —decontamination of the isolator. Where additional process
risks are identified, a higher grade of background should be considered unless appropriately
justified in the CCS.

FEXSFR S &) CCS BEAT MR ALy, T [ERR R A (EART): WEERF. B3tk
FERE . FEBMERRN (ARe M L2 M WIds SRR Bk FE w8 n 5
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RN S A P A S LA AR T e 75 24 B B 45 10 B 280 B AT [ D AT 2 2R B e 2535 30
IR EBA BN TERE, N ER ST REL, FRARE CCS ik Hi It .

c. Airflow pattern studies should be performed at the interfaces of open isolators to demonstrate

the absence of air ingress.

JSAETF TR 8 A O AR HEAT SRR B 7S, DAEI IR 2 HEN

ii. RABS:
The background environment for RABS used for aseptic processing should correspond to a
minimum of grade B and airflow pattern studies should be performed to demonstrate the absence
of air ingress during interventions, including door openings if applicable.
M T WA= RABS [ St RN 2 /0IAR] B 4, ROk Tt 7t, PAIEB/E T dE I+
I CnSFs&EHD IR A .

4.21. The materials used for glove systems (for both isolators and RABS), should be demonstrated to
have appropriate mechanical and chemical resistance. The frequency of glove replacement should
be defined within the CCS.

TFERG (WHERESEMN RABS) AT RN UIE BT EAT & 24 R T 52 1 . T2 1) E i
RifE CCS HlnPARIAE -

i. Isolators
K 25 25«

a. For isolators, leak testing of the glove system should be performed using a methodology
demonstrated to be suitable for the task and criticality. The testing should be performed at
defined intervals. Generally glove integrity testing should be performed at a minimum
frequency of the beginning and end of each batch or campaign. Additional glove integrity
testing may be necessary depending on the validated campaign length.

Glove integrity monitoring should include a visual inspection associated with each use and
following any manipulation that may affect the integrity of the system.

For manual aseptic processing activities where single unit or small batch sizes are produced,
the frequency of integrity verification may be based on other criteria, such as the beginning
and end of each manufacturing session.

XTRRE A, NATHZIEIE S TSI T AN T ERG AT BAZHIE H I [
ARG HEAT RN . —MokUE, T B 78 BN 28 /D 7E AR LR Btk A 7= I T a6 A 45 R 1
7. BN T BT BN AT RE 202, IR IAE B B AR P IR

T8 SRR NI N A0 45 5 R O AR AT AR 7T B 2R 2R 4 50 BRI B B A 2 5 34T i) H ARG 2
b8 A G SV X =104 N 2 == w11 0 S O W )| I Ry P o<1 R U5 DN O 7 SYRTIE o s L P (R S g
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AP RO IR AN EE R

b. Integrity / leak testing of isolator systems should be performed at defined intervals.
7 2R 5E J B AT B8 2 2 2R 4 ) 56 Rkt e K

RABS:

For RABS, gloves used in the grade A area should be sterilised before installation and sterilised
or effectively bio —decontaminated by a validated method prior to each manufacturing campaign.
If exposed to the background environment during operation, disinfection using an approved
methodology following each exposure should be completed. Gloves should be visually examined
with each use, and integrity testing should be performed at periodic intervals.

Xf T RABS, £ A K IXAEF K TERAE IR HEAT KB, FAERE Y BOME AR Bl 3 iE 1) 77 %
BEAT KA RO B o A RAEIRAE AR TP BB AT R D, NAERF R 52 5 18 F S I 77
REIETE . TEARRA AN NAEAT B, IFRE WREAT e B

4.22. Decontamination methods (cleaning and bio —decontamination, and where applicable inactivation

for biological materials) should be appropriately defined and controlled. The cleaning process prior

to the bio —decontamination step is essential; any residues that remain may inhibit the effectiveness

of the decontamination process. Evidence should also be available to demonstrate that the cleaning

and bio —decontamination agents used do not have adverse impact on the product produced within
the RABS or isolator.

g 2 AR V5 R U7k GEEANEEE, LA, dmd& i, WAEVYIRIEET KiE) . fEH DR
T HERO AR AR B R E L AR5 B AT REA ) S Qe R A BN SR AR IR BT
AT F FRDIR R TR R B 0 AN 200 RABS  BI0RR 125 25 PN A2 7 1R 77 it P AE AN R I

For isolators
W

The bio —decontamination process of the interior should be automated, validated and controlled
within defined cycle parameters and should include a sporicidal agent in a suitable form (e.g.
gaseous or vaporized form). Gloves should be appropriately extended with fingers separated to
ensure contact with the agent. Methods used (cleaning and sporicidal bio —decontamination)
should render the interior surfaces and critical zone of the isolator free from viable
microorganisms.

K& B 2 NS T B R ROZ R B B, S IR RE WS B E N, IF BN
A A AT RS FENEYRIT, TR0, DRS00 AL
IRV G NIRRT N A RE 125 2 R P9 3R T FH SR B DX 30 A Tl A4
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ii. For RABS
X+ RABS

The sporicidal disinfection should include the routine application of a sporicidal agent using a
method that has been validated and demonstrated to robustly include all areas of the interior
surfaces and ensure a suitable environment for aseptic processing.

AT N ASE MR AT H R, 1275 SR IE FFHIE B E IS A5 E A R o5 N 3R T
HORTA XA, IR DR AT 38 & JC B N A5

Cleanroom and clean air equipment qualification &1#EMZSIFAL LI

4.23. Cleanrooms and clean air equipment such as unidirectional airflow units (UDAFs), RABS and
isolators, used for the manufacture of sterile products, should be qualified according to the required
characteristics of the environment. Each manufacturing operation requires an appropriate
environmental cleanliness level in the operational state in order to minimize the risk of contamination
of the product or materials being handled. Appropriate cleanliness levels in the “at rest” and
“operational” states should be maintained.

P T IC 7 b A7 B0 o s M e, AR ) U ke B (UDAF). RABS MIRRES &%, SRS
s PR BERHEBEAT BN o BN R R TR ZEA RS A T RS S A B S S, DUR R
WAL PR 7 it ARG G KU . A BRSNS SRR, ROZ IR RS 2 I B

4.24. Cleanrooms and clean air equipment should be qualified using methodology in accordance with the
requirements of Annex 15. Cleanroom qualification (including classification) should be clearly
differentiated from operational environmental monitoring.

VR S A S A BRI AT & M 15 EORETNEHAT N . WA (B0 %) N 538
A M 00 A A X K

4.25. Cleanroom and clean air equipment qualification is the overall process of assessing the level of
compliance of a classified cleanroom or clean air equipment with its intended use. As part of the
qualification requirements of Annex 15, the qualification of cleanrooms and clean air equipment
should include (where relevant to the design/operation of the installation):

T BRI 1 B IO A DAl O 20 i 1 23 B v AR 5 FL T R IR 5 G R FE 1R S A
. FERME 15 WA ESR I —3 0, i@ E RS RS A RRE (755 2R 45
((EEESIE/IDE

i. Installed filter system leakage and integrity testing
C 3L U8 R Gokor I A e BRI
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ii. Airflow tests — volume and velocity.
AU — R AR

ii. Air pressure difference test.

Js ZE A

iv. Airflow direction test and visualisation.
AR R ARSI A AT AL

v. Microbial airborne and surface contamination.
VU AR T Y

vi. Temperature measurement test.
ik M N

vii. Relative humidity test.
AFOT Bk

viii. Recovery test.

SREHIN7S

ix. Containment leak test.
SEMERI R

Reference for the qualification of the cleanrooms and clean air equipment can be found in the ISO
14644 series of standards.
R E MR ABRE TN SE AT LE 1ISO 14644 R AUFRAETHF].

4.26. Cleanroom classification is part of the cleanroom qualification and is a method of assessing the level
of air cleanliness against a specification for a cleanroom or clean air equipment by measuring the
total particle concentration. Classification activities should be scheduled and performed in order to
avoid any impact on process or product quality. For example, initial classification should be
performed during simulated operations and reclassification performed during simulated operations
or during aseptic process simulation (APS).

R B PREFEMIA— 35, BN S BRI, 51 = B 1 2 R IR SRR
AR EEACE I T Sy GO I HERIEIAT,  REE S0k T2 B i 5T R AT TR . AN,
R BN AZAERAYARAE AR TP AT, BR 0 R SOZAE R A 1 A8 B I T 2 (APS) i FE AT .
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4.27

. For cleanroom classification, the total of particles equal to or greater than 0.5 and 5 ym should be

measured. This measurement should be performed both at rest and in simulated operations in
accordance with the limits specified in Table 1.

XTI E R0, NAZE R TET 0.5 M5 FOKMRURL I E. XMl &N 1 E IR
FZ, {ERFSABHMERAE AT .

Table 1: Maximum permitted total particle concentration for classification

R1: 2RFAFHBRARERTIRE

Maximum limits for particle Maximum limits for particle
BRAORLTFR B BROAKLT R
Grade
2 0.5 ym/m3 25 um/m3
5 - :
At rest In operation at rest In operation
Ba ;A& BE ;A&
Not specified!@ Not specified!@
A 3520 3520 . .
R E R E
Not specified!@
B 3520 352 000 . 2930
RHLE
Cc 352 000 3520 000 2930 29 300
Not Not
D 3520 000 predetermined(®! 29 300 predetermined(®]
R EC EF M E®

4.28.

400-877-0626

(@) Classification including 5um particles may be considered where indicated by the CCS or historical
trends.

f£ CCS s @i BoriItE ol F, Ni% %5 B 4H Sum BRI 70 2% .

®) For grade D, in operation limits are not predetermined. The manufacturer should establish in
operation limits based on a risk assessment and routine data where applicable.

T D G BATUEMBIASIRT. Wd i, A7 i AR XU PPk A S R 2 sh AR -

For classification of the cleanroom, the minimum number of sampling locations and their positioning
can be found in ISO 14644 Part 1. For the aseptic processing area and the background environment
(the grade A and grade B areas, respectively), additional sample locations should be considered and
all critical processing areas such as the point of fill and container closure feeder bowls should be
evaluated. Critical processing locations should be determined by documented risk assessment and
knowledge of the process and operations to be performed in the area.

XTIV B R, BUREAL B B S IRECE S E AL AT E 1SO 14644 55 1 Hirrhak®l. T
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DA L (R0 A RIXH B XD, 2% R IAANBREAL S, X P i e s A== X,
VESRE s MVRLAE (R IR AT DIty o SRR AR 77 XN 308 3o 5 T P XU VA1 AR 2% X 38k Y AT 1) T A
T[T T AR E -

4.29. Cleanroom classification should be carried out in the “at rest” and “in operation” states.
TR BN AE “CERAST M BT T T

The definition of “at rest” state is 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 without personnel present in the room.

“ERAST I SGE: BT AR 2 O s, BT IhRENE HVAC R4, EZA RS
A, HRAHIBIT, REWEAH NRTEY.

. The definition of “in operation” state is the 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 maximum number of personnel present
performing or simulating routine operational work.

“EIET BE SR R EZRTEE, HVAC RATGAIELT, WA EEIEA T HE M2
TN BT, R ANBHE S BT BB 3847 AR RPIRES .

The total particle limits given in Table 1 above for the “at rest” state should be achieved after a
“clean up” period on completion of operations and line clearance/cleaning activities. The "clean
up" period (guidance value of less than 20 minutes) should be determined during the qualification
of the rooms, documented and adhered to in procedures to reinstate a qualified state of
cleanliness if disrupted during operation.

LA ERAE A 5 7 5 30 76 U " B BON SEIL R 1 TR RS SRR R 2. "
IR CFE AN T 20 208D NAER A R R i, ERRF PRI IRy, DMETERR
VERERE b 205 4 B 2 BIBOAR I, A AR B SRR

4.30. The speed of air supplied by unidirectional airflow systems should be clearly justified in the

qualification protocol including the location for air speed measurement. Air speed should be

designed, measured and maintained to ensure that appropriate unidirectional air movement provides

protection of the product and open components at the working position (e.g. where high —risk

operations occur and where product and/or components are exposed). 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.

B[] AR G I IE WG AR BT S B L S A, GG R B KGR it
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4.31.

BB R R LA PR A 3 24 Y B ) R AE AR AL & (e AT KU R A« 7 il AN/ B e LA R R
J70 P dANHOT R 3R A A SR AR . B 1A R RGN AE TARA B2t 0.36 -0.54 K/AD (3R FED
T A A5 GE, BRIE CCS A AR BRI A& IR IE . R AT AL AIT 8 B2 5 PR & A SR IR

The microbial contamination level of the cleanrooms should be determined as part of the cleanroom
qualification. The number of sampling locations should be based on a documented risk assessment
and the results obtained from room classification, air visualization studies and knowledge of the
process and operations to be performed in the area. The maximum limits for microbial contamination
during qualification for each grade are given in Table 2. Qualification should include both “at rest”
and “in operation” states.

T DTS B KT A T S BRI — 870 o BORE R0 B IR 5 T8 1) JXURS: TP A A1 M s 1)
P AT FE Hh 3RAF I 45 R LASON 2 XK AT I T ZARAE R 7. 3% 2 thandi TR
RAERA NI =TS G i) B R PR EE o T AL B AR S S R BN AS

Table 2: Maximum permitted microbial contamination level during qualification

R 2: FIABBRAFRRABENTTEAKF

Settle plates (diameter 90 Contact plates (diameter

Grade Air sample cfu/m? mm) cfu/4 hours @ 55 mm) cfu/plate

25 FIFH cfu/m? FEE (EZ£90mm) cfuld | REWAEY (HEZA55mm)

/NE@ cfu/Ill

Ab)

No growth ®)
BHEK

10 5 5

100 50 25

200 100 50

(@) Settle plates should be exposed for the duration of operations and changed as required after a
maximum of 4 hours. Exposure time should be based on recovery studies and should not allow
desiccation of the media used.

VUPERRNAE SR AR D B R, IFERZ 4 /DN S IRYE 4 B 7] BiZEE T R WCR BT IT, AR
{5 BT FH (R BE FR 2E T)

Note 1: All methods indicated for a specific grade in the table should be used for qualifying the area
of that specific grade. If one of the methods tabulated is not used, or alternative methods are used,
the approach taken should be appropriately justified.

T RO SRR E K FITA D7 RN T2k e A G X IR A o SRAMVEE I R b M T 1%,
B AR TR, ROE 2 Ul W AR B TV A B
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4.32.

Note 2: Limits are applied using CFU throughout the document. If different or new technologies are
used that present results in a manner different from CFU, the manufacturer should scientifically
justify the limits applied and where possible correlate them to CFU.

2 AP T CFU HIRREE. WsRAE A AFEI S0 HoR, HEIME RS CFU AR, 4
77T SRk 5 B R BR P RS B, JRAE AT RER TS0 MRS CFU SREGER K o

Note 3: For the qualification of personnel gowning, the limits given for contact plates and glove prints

in Table 6 should apply.
3 T ANREAMIN, BORAER 6 45t 1l fl & Ep () R .

Note 4: Sampling methods should not pose a risk of contamination to the manufacturing operations.

TE 4 SRAETT ARG R A P R 3 1S G R XU

The requalification of cleanrooms and clean air equipment should be carried out periodically
following defined procedures. The requalification should include at a minimum the following:

TR S S A U A A A NZARGE A R 8 AT, i i s XA = D AR S LR A

B3

e

- Cleanroom classification (total particle concentration).
RS G CRBRIREE)

- Integrity test of final filters.

L 1 DR AR 1) SE A

- Airflow volume measurement.
R E I &

- Verification of air pressure difference between rooms.

R IR0 3 60 2 T P 2 1

- Airvelocity test (Note: For grade B, C and D the air velocity test should be performed according
to a risk assessment documented as part of the CCS. However, it is required for filling zones
supplied with unidirectional airflow (e.g. when filling terminally sterilised products or background
to grade A and RABS). For grades with non —unidirectional airflow, a measurement of recovery
testing should replace velocity testing).

RGEM L (G X T B 2. C %M D 4, KGN ARYEAE )y CCS — &R 73 H il KU PRt ket
1To B2, X TH HAAR0EREER X (B, YR m 2R R ME A 20 RABS 1
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5, BTN T HRA AR A RS, NP E A IIEORACE KOE D) .

The maximum time interval for requalification of grade A & B areas, is 6 months.

A R B ZRIX AR RS Y 6 A H .

The maximum time interval for requalification of grade C & D areas, is 12 months.
C A D X K m ARG 12 S H o

Appropriate requalification consisting of at least the above tests should also be carried out following
completion of remedial action implemented to rectify an out of compliance equipment or facility
condition or after changes to equipment, facility or processes as appropriate. The significance of a
change should be determined through the change management process. Examples of changes to
be considered include but are not limited to the following:

FE g 2] 12 BRIt O SR T R BB ) RE SR W e B, BRAE B DO TR AR T2 5, Wk
1T Z/DEHE IR AR E S BN o SOE AR B ERE P ol e AR R (W . TR LR AR B R )
BFFEART LU WA

i. Interruption of air movement which affects the operation of the installation.
ARSI, SR T AE AT

ii. Change in the design of the cleanroom or of the operational setting parameters of the HVAC
system.
HFERITEHVAC RS iT I ESENEE .

iii. Special maintenance which affects the operation of the installation (e.g. change of final filters).

M BASAT RS IRYES (BN, SRS e SR,

Disinfection JH®

4.33. The disinfection of cleanrooms is particularly important. They should be cleaned and disinfected
thoroughly in accordance with a written programme. For disinfection to be effective, prior cleaning
to remove surface contamination should be performed. Cleaning programmes should effectively
remove disinfectant residues. More than one type of disinfecting agent should be employed to
ensure that where they have different modes of action, their combined usage is effective against
bacteria and fungi. Disinfection should include the periodic use of a sporicidal agent. Monitoring
should be undertaken regularly in order to assess the effectiveness of the disinfection programme
and to detect changes in types of microbial flora (e.g. organisms resistant to the disinfection regime

currently in use).
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AR ERE RO R . MIZZ R B IRAEF EA AT RS S A . NS TEA R, M
SEHEATIE W IS R R TS G o TEVETE R NREA SR BRE TR o ROR A —Fh LA BRI, AR
HEATRA AR RIAVE WL, ST A5 O 20 B A B B A R e B8 F A 1 AT B
SESIHEAT WS, VAPPSR RE R (A R, IRt A= P e BESR AR A AR A0 Clunsxst H A P PR 5 1 52
LSS wal-uiasy/DR

4.34. The disinfection process should be validated. Validation studies should demonstrate the suitability
and effectiveness of disinfectants in the specific manner in which they are used and on the type of
surface material, or representative material if justified, and should support the in —use expiry periods
of prepared solutions.

THEE R ROEATIOE . SRR ST UE WY T FE AR R 2 A A 7 SOMIZE R AP R |, B3 (2R
TGP D AGRTERIAEEE L& I VERIAT RO, R SRR BTG ] 08 W 7E A R3]

4.35. Disinfectants and detergents used in grade A and grade B areas should be sterile prior to use.

Disinfectants used in grade C and D may also be required to be sterile where determined in the CCS.
Where the disinfectants and detergents are diluted / prepared by the sterile product manufacturer,
this should be done in a manner to prevent contamination and they should be monitored for microbial
contamination. Dilutions should be kept in previously cleaned containers (and sterilized where
applicable) and should only be stored for the defined period. If the disinfectants and detergents are
supplied “ready —made” then results from certificates of analysis or conformance can be accepted
subject to successful completion of the appropriate vendor qualification.
FE A G B G IX A AT 25700 RS s AR A T AT R 02 T . /£ CCS W ERUERT, C 2 M D
2% DX A FH BRI 28 77t ] E RO TE A AR o B R 3 70 AR Rt 7R TS A 7 2 R RS, )
8 LA 15 34 1 77 BEAT , I 2 I H A2 75 52 2RV G o BRI N DR A FE A id vt ( 45 # vh (Cln
AW, AT KB, IR AR RN E) A ORAF o G0 ST J 70 AR R AR IR IR AE BT 78
B B AR R BRSNS, P A2 CoA EREHRIE_EHIZE IR

4.36. Where fumigation or vapour disinfection (e.g. Vapour —phase Hydrogen Peroxide) of cleanrooms
and associated surfaces are used, the effectiveness of any fumigation agent and dispersion system
should be understood and validated.

FEXS Vi 1 28 FIAH R R TR AT B 2K B8O 2 (U S8 S I, SRR I8 R A AT 2 2557 R 2315
RGBS
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5. Equipment %%

5.1. A written, detailed description of the equipment design should be available (including process and
instrumentation diagrams as appropriate). This should form part of the initial qualification package
and be kept up to date.

N TSI FE B BT U CEERIE S 1) T2 MACERED o 1X N R AIE A SR — 545
HORFF BT -

5.2. Equipment monitoring requirements should be defined in “user requirements specifications” during
early stages of development, and confirmed during qualification. Process and equipment alarm
events should be acknowledged and evaluated for trends. The frequency at which alarms are
assessed should be based on their criticality (with critical alarms reviewed immediately).

VA W SR NEAE TR SR B e " F P 75 SR AR 8 S, IR B WA TR AT R A . N\ T
SRV ARG A, F A HEAT VA o PEAL B B N A T L OGHE M ORBR I B ik R SL B A%

5.3. As far as practicable, equipment, fittings and services should be designed and installed so that

operations, maintenance, and repairs can be performed outside the cleanroom. If maintenance has
to be performed in the cleanroom, and the required standards of cleanliness and/or asepsis cannot
be maintained, then precautions such as restricting access to the work area to specified personnel,
generation of clearly defined work protocols and maintenance procedures should be considered.
Additional cleaning, disinfection and environmental monitoring should also be considered. If
sterilisation of equipment is required, it should be carried out, wherever possible, after complete
reassembly.
FERATHINE DL, B BRI BTt A e e AT A . AR R BT ZE Vs 1 S A0 AT o an 2R 4
1B ZRAET 19 25 W HEAT , TIANRE DR AR FIT SR 0335 4 B M/ BTG TR R v, I 4 82 FE R OB i it G B
HREE N AREN AR, i€ BIA 0 AR DT RAMGEBIE 7 . B NE EAAMTE G . THEE ST .
ISR TR R HEAT K, NS A] BEFE 58 45 AT AL R AT

5.4. The cleaning process should be validated to be able to:
TSR AT IR UE, DA AERS

i. Remove any residue or debris that would detrimentally impact the effectiveness of the disinfecting
agent used.

T B AT 2 X o P 8 791 80 R8RSR 52 P 2 B 0 B S

ii. Minimize chemical, microbial and particulate contamination of the product during the process and
prior to disinfection.
FEM TR PR BT, SR 7 i B A AR 4 .

400-877-0626 ~ 34 ~ canny@tigermedgrp.com



EU GMP Annex 1 Manufacture of Sterile Medicinal Products (Final Version)

5.5.

5.6.

5.7.

5.8.

5.9.

For aseptic processes, direct and indirect product contact parts should be sterilised. Direct product
contact parts are those that the product passes through, such as filling needles or pumps. Indirect
product contact parts are equipment parts that do not contact the product, but may come into contact
with other sterilised surfaces, the sterility of which is critical to the overall product sterility (e.g.
sterilised items such as stopper bowls and guides, and sterilised components).

XFFIow T, BN 7 b 2 i B B AR SO AT K o B i BB A A2 4 7 e 2 R
P, UREREE S o ARk it B P A 2 ANk o ) e 2 A, (EL AT g 5 HLAth K 3R T %
fikr, FCOGER M A O R E L (filtn, KRR, RZEMEHE A S, DR K
W AL AT ).

All equipment such as sterilisers, air handling systems (including air filtration) and water systems
should be subject to qualification, monitoring and planned maintenance. Upon completion of
maintenance, their return to use should be approved.

A, IKEE . FAE RS (BRI MUK RS, #BEEATHIA BRI TR 1 4R o
e SRR, NALHE R A e AT .

Where unplanned maintenance of equipment critical to the sterility of the product is to be carried out,
an assessment of the potential impact to the sterility of the product should be performed and
recorded.

PSR B T B A G B AR A AT T RIS, VAR 7 i JE R R R ARSI D

A conveyor belt should not pass through a partition between a grade A or B area and a processing
area of lower air cleanliness, unless the belt itself is continually sterilised (e.g. in a sterilising tunnel).
FRRWARGE A REL B FIX 573 UHE EEBRAIIN TIX Z ARG, BRARLS T A S a2 5
(Biltn, KB BEE A T,

Particle counters, including sampling tubing, should be qualified. The manufacturer’s recommended
specifications should be considered for tube diameter and bend radii. Tube length should typically
be no longer than 1m unless justified and the number of bends should be minimized. Portable
particle counters with a short length of sample tubing should be used for classification purposes.
Isokinetic sampling heads should be used in unidirectional airflow systems. They should be oriented
appropriately and positioned as close as possible to the critical location to ensure that samples are
representative.

R0 RL T8y CEAERFEED) BEATHIIN . N5 RBAR P A B0 7 BAR S P i briE . BRIEH
IEHBH, SRR R AN 1 oK, I H NS B> 25 th e . RO A U R A
A ORL oG T 53 (8] 0 o BEAE B 1) IR AR G A A5 3 22 R ke Sk o BATI R BAT & 2 1) 5 17
TR TR EET OB B, DA ORAE S AR
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6. Utilities AF &%

6.1.

6.2.

6.3.

6.4.

6.5.

The nature and extent of controls applied to utility systems should be commensurate with the risk to
product quality associated with the utility. The impact should be determined via a risk assessment
and documented as part of the CCS.

T T A R G2 ) A S5 AR B I 5 23 FE) 2R Gk 5 1A it o B X AR PR o T A 582 ) IS5 e PR 1
fliR#fE, FEHN CCS M—Hmdtiridsgk.

In general, higher risk utilities are those that:

HWHELT, REBRERAHRGUT:

i. Directly contact product e.g. water for washing and rinsing, gases and steam for sterilisation.
ELHEEAR G, WA K, KB R R A

ii. Contact materials that will ultimately become part of the product.
FEfi i 2K O i — 3B AR

iii. Contact surfaces that come into contact with the product.

5777 i 2 i ) B e

iv. Otherwise directly impact the product.
i I oA 7 2B R 7

Utilities should be designed, installed, qualified, operated, maintained and monitored in a manner to

ensure that the utility system functions as expected.

ARGV 28 Bl 18T 4ENR T R ORI R SR DD RERT & U

Results for critical parameters and critical quality attributes of high risk utilities should be subject to
regular trend analysis to ensure that system capabilities remain appropriate.

X e RURSE 2 FH 28 G581 SR B S MO S B ot J PR 1 48 SR N e R AT a5 20, AR R PR RE ORI &
T

Records of utility system installation should be maintained throughout the system’s life —cycle. Such
records should include current drawings and schematic diagrams, construction material lists and
system specifications. Typically, important information includes attributes such as:

2 RG22 BTN AE R GE A A i A TN DR R o X SR B A0 455 2 I B AR SR R ], s
BHERM ARG ErME . WHEELT, HENE SRS

i. Pipeline flow direction, slopes, diameter and length.
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IR B, BEARMKE.

ii. Tank and vessel details.

WS TR .

iii. Valves, filters, drains, sampling and user points.

W I pEds . HEK. BUREAE A AL

6.6. Pipes, ducts and other utilities should not be present in cleanrooms. If unavoidable, then they should
be installed so that they do not create recesses, unsealed openings and surfaces which are difficult
to clean. Installation should allow cleaning and disinfection of outer surface of the pipes.

T A AN NAZ A B TE 38 R AN HAth 2 P O o G SR AN T TR A, IS AT IR e 2 SR G 1t BT
AR BT MIE LA R o 22236 7 R 0] 45738 1) AR T AT T s A 75

Water systems K &%

6.7. Water treatment plant and distribution systems should be designed, constructed, installed,

commissioned, qualified, monitored and maintained to prevent microbiological contamination and to
ensure a reliable source of water of an appropriate quality. Measures should be taken to minimize
the risk of presence of particulates, microbial contamination/proliferation and endotoxin/pyrogen (e.g.
sloping of piping to provide complete drainage and the avoidance of dead legs). Where filters are
included in the system, special attention should be given to their monitoring and maintenance. Water
produced should comply with the current monograph of the relevant Pharmacopeia.
K& REN RGBT BiE. 22E, W, Bk, BIRIZES BT b A TE gy, RO
I o Y P RE AR o SR Tt i KPR P bl I ORI A L A 2B s e 1 B R P 2 3R /AU AR B XL
B (Biltn, EIEE R AR S 2 HEa S st ). MR ARG A ERS, AR X AT
IEIANGES . AR K RS A G2 B AT T ik

6.8. Water systems should be qualified and validated to maintain the appropriate levels of physical,
chemical and microbial control, taking the effect of seasonal variation into account.
IKRGRLZ e Z it B ANFIGAE, DARFRE A (2R st K, SRR 5 RS 2 2= v
AN

6.9. Water flow should remain turbulent through the pipes in water distribution systems to minimize the
risk of microbial adhesion, and subsequent biofilm formation. The flow rate should be established
during qualification and be routinely monitored.

TKIAE 3 BT 28 G AT ORI AUIR S - DAB KRR B2 B AR A A= Pkt B R 5 93T RS A D R R R, o
FERFVI B A g g,  FFEEAT H B .
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6.10. Water for injections (WFI) should be produced from water meeting specifications that have been
defined during the qualification process, stored and distributed in a manner which minimizes the risk
of microbial growth (e.g. by constant circulation at a temperature above 70°C). WFI should be
produced by distillation or by a purification process that is equivalent to distillation. This may include
reverse osmosis coupled with other appropriate techniques such as electrodeionization (EDI),
ultrafiltration or nanofiltration.

TS K (WD RLZ A B LR o g SCR R RR e K AR, oAb A7 AN 2y e 7 QR &b it Ak
PRI XS (B WifE 70°C LA EREE N RFEEIEIRN). W S8 I Z8 TR BAH 24 T 2808 0 gl b i ok A=
7o XA RERAE RS IE N ARG M EOR, k& T (EDD. HHEENIE.

6.11. Where WFI storage tanks are equipped with hydrophobic bacteria retentive vent filters, the filters
should not be a source of contamination and the integrity of the filter tested before installation and
after use. Controls should be in place to prevent condensation formation on the filter (e.g. by heating).
S WFI A RERC & 1 /K PR R ARk B PR A% U)o i B AN Ll i Gl JRAE 22 38 i AL 5 ik
HEPEARR E R . BRI, By AE I P ds IR R Bk (B, s in#o.

6.12. To minimize the risk of biofilm formation, sterilisation, disinfection or regeneration of water systems

should be carried out according to a predetermined schedule and as a remedial action following out
—of —limit or specification results. Disinfection of a water system with chemicals should be followed
by a validated rinsing/flushing procedure. Water should be tested after disinfection/regeneration.
Chemical testing results should be approved before the water system is returned to use and
microbiological/endotoxin results verified to be within specification and approved before batches
manufactured using water from the system are considered for certification/release.
N T R IR BE AR AE IR BSC XURG: , 8242 R TS ff o BRI TR) R EAT /K R GE R KT TH R 154,
HAE ARG R G ARG it . AL A K RS G, MRITESRIER MG . HEE
PP A JG AT K BRI o FEK RGEK AL AT, A2l 5 SR RAS BIHAE, B UGIEUT -HZ R S8 H)
IKAE T I AT B HE T, SR/ A 25 22 45 SR N A & ot S

6.13. Regular ongoing chemical and microbial monitoring of water systems should be performed to ensure
that the water continues to meet compendial expectations. Alert levels should be based on the initial
qualification data and thereafter periodically reassessed on data obtained during subsequent re —
qualifications, routine monitoring, and investigations. Review of ongoing monitoring data should be
carried out to identify any adverse trend in system performance. Sampling programmes should
reflect the requirements of the CCS and should include all outlets and points of use, at a specified
interval, to ensure that representative water samples are obtained for analysis on a regular basis.
Sample plans should be based on the qualification data, should consider the potential worst case

sampling locations and should ensure that at least one representative sample is included every day
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of the water that is used for manufacturing processes.

L BT K R GEEAT FR AL S AN I I, DA TR /K R S5 G 25 B T o 0 PR S 2 T b 1)
PR, S AR RE S R AR R A I 2 SRAS B B e AT BT PR . B AR
S 1) M B E HEAT [, DA E RGMERERTAT A REH . DURERE PRt CCS R, JRR A4
FT A S VRIS s, DARIE RO ] ()R 3 DR 8 ISR AS A ARG VE /K FEREAT 20T o BURE TR 2 LA A
Bl FEA, BB RSV R B 22 Sk PRI AL B, JR LA ORAE A 7 K R i B — R 2D AR — AN
REAEIFEA .

6.14. Alert level excursions should be documented and reviewed, and include an investigation to
determine whether the excursion is a single (isolated) event or if results are indicative of an adverse
trend or system deterioration. Each action limit excursion should be investigated to determine the
probable root causes and any potential impact on the quality of products and manufacturing
processes as a result of the use of the water.

2% e e TP ) S I DU HEAT IC SR M %, xR4T T 2 A 8 i b 2 N R (IZ A,
B S5 R T s A R e R G0EA . SO AN AT )R A 5 8 1 DU EAT A, DL E 7 RE
HRA SR DR DL K 25 RO 77 it Jot e A A 7 T 2 A ART 7 LE RE

6.15. WFI systems should include continuous monitoring systems such as Total Organic Carbon (TOC)
and conductivity, as these may give a better indication of overall system performance than discrete
sampling. Sensor locations should be based on risk.

SRR RGN AL SRS I R 58, Hlana AR (TOC) M GZ, KIYIXFES AR S RE
TIPS N R ARYERE . AL AR AL B RLEE T XU o

Steam used as a direct sterilising agent i THEXHEHFIER

6.16. Feed water to a pure steam (clean steam) generator should be appropriately purified. Pure steam
generators should be designed, qualified and operated in a manner to ensure that the quality of
steam produced meets defined chemical and endotoxin levels.

AR GEFZRTD RAESMHK N EATIE J2ai . S8R0 R R IIBTT BA KIS AT B PR 28U
BRFEIE BN N B KF .

6.17. Steam used as a direct sterilising agent should be of suitable quality and should not contain additives
at a level that could cause contamination of product or equipment. For a generator supplying pure
steam used for the direct sterilisation of materials or product —contact surfaces (e.g. porous hard —
good autoclave loads), steam condensate should meet the current monograph for WFI of the
relevant Pharmacopeia (microbial testing is not mandatory for steam condensate). A suitable
sampling schedule should be in place to ensure that representative pure steam is obtained for

analysis on a regular basis. Other aspects of the quality of pure steam used for sterilisation should
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be assessed periodically against validated parameters. These parameters should include the
following (unless otherwise justified): non —condensable gases, dryness value (dryness fraction) and
superheat.

PR BR8N B & i B, HANNLE A AT RE 51 RS ™ il B #5175 e K1 B sl xfF
SEALH TR B i AR T (A& OR A 2 fUEY3 B ) BRCK 20RO EAS, 781K
PR BT S A R EIAT 25 3 WF L0 ZR (RIS B KA 9 il EERAS IS E ) o 2] 5 38 24 F Y
FETHRI, DA R 2 S0 SR B AR I O Al 28T AT 70 W o KT Y 2 22830 B H At O T 2 AR 98 1E T
IZHUE BT AL . XL BNAHE (BRAESA RSB D AR TEE (FESED At
PE.

Gases and vacuum systems SARET RS

6.18. Gases that come in direct contact with the product/primary container surfaces should be of
appropriate chemical, particulate and microbial quality. All relevant parameters, including oil and
water content, should be specified, taking into account the use and type of the gas, the design of
the gas generation system and, where applicable, comply with the current monograph of the relevant
Pharmacopeia or the product quality requirement.

557 b B A AR AR T B AR R N B & Ak s KT A T E . A RS, B4
WKy, NHPEATRE, FINH BRI MR, SRR RGBT, SR G AH R 2 B
AT B R ah PR EOR. (ndE .

6.19. Gases used in aseptic processes should be filtered through a sterilising grade filter (with a nominal

pore size of a maximum of 0.22 um) at the point of use. Where the filter is used on a batch basis
(e.g. for filtration of gas used for overlay of aseptically filled products) or as product vessel vent filter,
then the filter should be integrity tested and the results reviewed as part of the batch
certification/release process. Any transfer pipework or tubing that is located after the final sterilising
grade filter should be sterilised. When gases are used in the process, microbial monitoring of the
gas should be performed periodically at the point of use.
M T w2 R AR AT BRI BERS (RO fLAEo 0.22um) 1 jE. i Rl JEas R AR
TAGH] CAnd g A T e B RERE ™ O ORGP U BRUTAE P S RER R 2, DRSS Bk AT e
P, HIRES SR NAE 9P S VIR AT 1) — 38 0 EAT B 4% o ARARTL T B 24 BR TR A% o (A
TEERBCE AN AT KB . B L2 B, SRS 5 S0 AR AT B A 4

6.20. Where backflow from vacuum or pressure systems poses a potential risk to the product, there should
be mechanism(s) to prevent backflow when the vacuum or pressure system is shut off.

LA B 7T R G RNRUNS 7 i) G LR ARSI, R4 BT B 1 AR B B ) R G OGP N 1R R B o
Heating and cooling and hydraulic systems jn#. AHMEERS
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6.21. Major items of equipment associated with hydraulic, heating and cooling systems should, where
possible, be located outside the filling room. There should be appropriate controls to contain any
spillage and/or cross contamination associated with the system fluids.

SR INFAFIV 10 R GEAH IS W ) 32 7 SR AT BE R IRAE RERE ZE Ah . ROZRIBGE 4 1Y) itk
P il 5 25 R G R [RATA] itk A1/ B 58 S5 4

6.22. Any leaks from these systems that would present a risk to the product should be detectable (e.g. an

indication system for leakage).

KRG HAEATMER, AEXS 7 AL R S RS Tl (B, R R RS0,
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7. Personnel AR

7.1. The manufacturer should ensure that there are sufficient appropriate personnel, suitably qualified,
trained and experienced in the manufacture and testing of sterile products, and any of the specific
manufacturing technologies used in the site’s manufacturing operations, to ensure compliance with
GMP applicable to the manufacture and handling of sterile products.
AP F B IR R R EE N G, XN N E G B U, AR A R DL
AR T2 T A= B B A PR A I B H B A 25, DMEMIR T &6 R JCw = i e~
FALFE) GMP 23K,

7.2.  Only the minimum number of personnel required should be present in cleanrooms. The maximum
number of operators in cleanrooms should be determined, documented and considered during
activities such as initial qualification and APS, so as not to compromise sterility assurance.
TR A RO BERIITR N R BOZEE R ANTC R T ERAUSE S h € . iCxIF%
JETE X AR N AR OREE, DA R A SR TC B ARAE

7.3. All personnel including those performing cleaning, maintenance, monitoring and those that access

cleanrooms should receive regular training, gowning qualification and assessment in disciplines
relevant to the correct manufacture of sterile products. This training should include the basic
elements of microbiology and hygiene, with a specific focus on cleanroom practices, contamination
control, aseptic techniques and the protection of sterile products (for those operators entering the
grade B cleanrooms and/or intervening into grade A) and the potential safety implications to the
patient if the product is not sterile. The level of training should be based on the criticality of the
function and area in which the personnel are working.
PATIE R P ORTR . T S AR NI 5 X T N B8 R 32 58 I SEARHAIA AL R T o1
P AER A P IR BTG o 1B SRS S T AR AN AR RO FE R RN, R TR AT O T
e, BEBOR . TR IR CEEREN B Rt S /a0 A a7 FRR e 2 0D BLK™
rn FETC RN B PR AR T AE 2 AR . BE KT IR TN SR RE A AR X SR T .

7.4. The personnel accessing grade A and B areas should be trained for aseptic gowning and aseptic
behaviours. Compliance with aseptic gowning procedures should be confirmed by assessment and
periodic reassessment at least annually, and should involve both visual and microbial assessment
(using monitoring locations such as gloved fingers, forearms, chest and hood (facemask / forehead).
See paragraph 9.30 for the expected limits). The unsupervised access to the grade A and grade B
areas where aseptic operations are or will be conducted should be restricted to appropriately
qualified personnel, who have passed the gowning assessment and have participated in a
successful APS.

BEN A A B XN G384 32 0 e SEARMITC AT Il SO PR K 2 /B4 58 ) DA
WRBR &L LRI, JFN AR B MBI ES (B, mSFER TR, A . Mk
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7.5.

7.6.

7.7.

CHE/ATAD A ED . BUIREIESE 9.30 7). MURTAL TN, s EREE IS
STl APS 9N G AT o A B Rt N IEAE SR ZEHEAT R AR A AN B 1 IX 35

Unqualified personnel should not enter grade B cleanrooms or grade A in operation. If needed in
exceptional cases, manufacturers should establish written procedures outlining the process by which
unqualified personnel are brought into the grade B and A areas. An authorized person from the
manufacturer should supervise the unqualified personnel during their activities and should assess
the impact of these activities on the cleanliness of the area. Access by these persons should be
assessed and recorded in accordance with the PQS.

RE TN N AN T BN B JiE XA A X fERRIEDL T, X N RH
BEN, AP KM BLZ LA AR R IE RA TN N R BEN A M B RIX . £ )
K AN A RLZIE FARE BHIAN TGS, JF VPl I L5 30k 2 X it i L IR . IX L8 N\
U SRR PQS AT PRl AR SR

There should be systems in place for the disqualification of personnel from working in or given
unsupervised entry into cleanrooms that is based on aspects including ongoing assessment and/or
identification of an adverse trend from the personnel monitoring programme and/or after being
implicated in a failed APS. Once disqualified, retraining and requalification should be completed
before permitting the operator to have any further involvement in aseptic practices. For operators
entering grade B cleanrooms or performing intervention into grade A, this requalification should
include consideration of participation in a successful APS.

JE G ST 50T BT N B ARV 1 2 AR B0 N B B NV 3 s AR A, R TR Al A /BN A
MR RS R/ T2 5 K0 APS. — B3 BUE RS, 76 RVFiZEE RS ST MR
EAEZ AT, NSRRI FEAfIA o XFTREN B e s Bt A ST H IR ERAE R, BT
AN EFES 5 — K APS.

High standards of personal hygiene and cleanliness are essential to prevent excessive shedding or
increased risk of introduction of microbial contamination. Personnel involved in the manufacture of
sterile products should be instructed to report any specific health conditions or ailments that may
cause the shedding of abnormal numbers or types of contaminants and therefore preclude
cleanroom access. Health conditions and actions to be taken with regard to personnel who could be
introducing an undue microbial hazard should be provided by the designated competent person and
described in procedures.

e bR AN 53 T AR AR R T 77 13 2 BROR T v P 0 5T NG AE s G B AR, 2B oG B MR R S
IR RPN AR S AT ] B S BUBUR S 1 B BRI S G AT T (i R L B, JE Rt
ANFRENGE 1 X o N AR E A% N SR BB LS AT 52 51N 23 AE ) 16 T N G2 IR 4 IR 0 AR B
B, FAERE R TOInLARILE -
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7.8.

7.9.

7.10.

7.11.

Personnel who have been engaged in the processing of human or animal tissue materials or of
cultures of micro —organisms, other than those used in the current manufacturing process, or any
activities that may have a negative impact to quality (e.g. microbial contamination), should not enter
clean areas unless clearly defined and effective decontamination and entry procedures have been
followed and documented.

I TR T2 R 2 B NAR BB H SRR B T E YR TR I AL B RN 01, BONERAE ]
A B o B AR AR RS B (BN TS 9D N, AERE T IX . BRARENE 1 B 2 SO
AR BTGRP, T Tidk.

Wristwatches, make —up, jewellery, other personal items such as mobile phones and any other non
—essential items should not be allowed in clean areas. Electronic devices used in cleanrooms, e.g.
mobile phones and tablets, that are supplied by the manufacturer solely for use in the cleanrooms,
may be acceptable if suitably designed to permit cleaning and disinfection commensurate with the
grade in which they are used. The use and disinfection of such equipment should be included in the
CCS.

FR A S BREEM. B3 BAIETEAN AV S AT AR F5 Y AR AT X o T = Al
IR B, B1anAr= ) AR e b = IR sl R AP AR R, 2R it 152, I aT DUk
175 AT B ZONARPR IS AE TS, W AT Repids sz . R B i A 2N BL & 7E CCS .

Cleanroom gowning and hand washing should follow a written procedure designed to minimize
contamination of cleanroom clothing and/or the transfer of contaminants to the clean areas.

VA X ARG TN AZ B IR P AT, AR 5 1L BE i AR BE W/ ik 4 DX A il e M /ey G
YRS B X

The clothing and its quality should be appropriate for the process and the grade of the working area.
It should be worn in such a way as to protect the product from contamination. When the type of
clothing chosen needs to provide the operator protection from the product, it should not compromise
the protection of the product from contamination. Garments should be visually checked for
cleanliness and integrity immediately prior to and after gowning. Gown integrity should also be
checked upon exit. For sterilised garments and eye coverings, particular attention should be taken
to ensure they have been subject to the sterilisation process, are within their specified hold time and
that the packaging is visually inspected to ensure it is integral before use. Reusable garments
(including eye coverings) should be replaced if damage is identified, or at a set frequency that is
determined during qualification studies. The qualification of garments should consider any necessary
garment testing requirements, including damage to garments that may not be identified by visual
inspection alone.

T IR S L B N T2 AR I GO ARG L 5 IR 28 4 7 SRR R = 25 . 24
JIT a6 (0 Al 2B S TR 7 B R A G SR AR S ORI I, AR E R R SIS BRI R . R AT
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Jei > SESLEDH AR B IR v A s B . R S I IR M A IR e R . T EK
TR R IROMTAR B, AR SR R oW EATREAT K AL B, HAERUE IR IR PY,  JFAE(E AT
XHRREHEAT H A B DA PR L e B o I RO LR B A A IR CRLARHR ERD 508 Bl B 22
BIF TR AR SE AN I B 48 o 375 15 IR PR FR A 2 28 S8 A a0 B2 1 4 FIRAGE T 20K, 4 4 H LA 2
g RESAGIDEEZ NS

7.12. Clothing should be chosen to limit shedding due to operators’ movement.

S 308 T 14 B FH DA BR i) P 3 #R AR 53 (A% sl i /O IR 740

7.13. A description of typical clothing required for each cleanliness grade is given below:

B O SR S SR (R U

i. Grade B (including access / interventions into grade A): appropriate garments that are dedicated

for use under a sterilised suit should be worn before gowning (see paragraph 7.14). Appropriately
sterilised, non —powdered, rubber or plastic gloves should be worn while donning the sterilised
garments. Sterile headgear should enclose all hair (including facial hair) and where separate from
the rest of the gown, it should be tucked into the neck of the sterile suit. A sterile facemask and
sterile eye coverings (e.g. goggles) should be worn to cover and enclose all facial skin and
prevent the shedding of droplets and particles. Appropriate sterilised footwear (e.g. over —boots)
should be worn. Trouser legs should be tucked inside the footwear. Garment sleeves should be
tucked into a second pair of sterile gloves worn over the pair worn while donning the gown. The
protective clothing should minimize shedding of fibres or particles and retain particles shed by
the body. The particle shedding and the particle retention efficiencies of the garments should be
assessed during the garment qualification. Garments should be packed and folded in such a way
as to allow operators to don the gown without contacting the outer surface of the garment and to
prevent the garment from touching the floor.
B % (BHEHENTTA 0. EHERAME EEHTRHERAKELRE (0714 9. FEC
RIFVE RN, N3 B2 T 2 KR ORI BB R T B . Bk BN AA A EX (B
AT, AHEFFIRILARER 737 TF, NORE Sk B ZE A TC R IR AT A o 82 24 i 38 1 11 52
AMEEIRE (W BB, LAUE I F R Ira T B Rk, BB RO IR N5 E 22 K
BT G, EfEEND . SERRN G ZEHEMON . IR T R ZE RS R T BT, B RT
EUAE 0 IR B ISR A . B IR B AT YRR I IR, T RE T B S AR v
FRRIUAE o I AE V3% 140 IR A DA 300 TR X i 14 R PR RORE e v ALURIDRL I B IR EAT VPG o V1 IR R R e A
B 7 ANNAE R A 5 7E SE AN B ANk 21735 1 IR B AN 3R T, R 977 LE 77 450 e fd L

ii. Grade C: Hair, beards and moustaches should be covered. A single or two —piece trouser suit
gathered at the wrists and with high neck and appropriately disinfected shoes or overshoes

should be worn. They should minimize the shedding of fibres and particles.
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C % NIEHAL KA. N7 E T RALNCR I SUEAR S N R B2, IR 5 IE Y
bEREAEE SRR Rl (WA S =R T R Ao

iii. Grade D: Hair, beards and moustaches should be covered. A general protective suit and
appropriately disinfected shoes or overshoes should be worn. Appropriate measures should be
taken to avoid any ingress of contaminants from outside the clean area.

D Zui X BOE R E AN B 27 5 @ B 7 i M2 i 2 T e . N R EGE
A, DAEE SR SRS e N T X

iv. Additional gowning including gloves and facemask may be required in grade C and D areas when
performing activities considered to be a contamination risk as defined by the CCS.
APAT CCS FE MBI N EA T RNRKESN, £ C KA D X 7] RETR Z AT e
FEFEMOE,

7.14. Cleanroom gowning should be performed in change rooms of an appropriate cleanliness grade to
ensure gown cleanliness is maintained. Outdoor clothing including socks (other than personal
underwear) should not be brought into changing rooms leading directly to grade B and C areas.
Single or two —piece facility trouser suits, covering the full length of the arms and the legs, and facility
socks covering the feet, should be worn before entry to change rooms for grades B and C. Facility
suits and socks should not present a risk of contamination to the gowning area or processes.
VA AR NAE S BT E SO AR AT, DA R IR RV i IR TS . AR AHE AR TEN
RPN NAARBRAN) i NBEEEAE B 01 C XK=, AN B KA C HIEARE
ZH, N7 A T MR AR A AR B R P A AR AR, DL S IR I AR AR
JRANBR AN R B AR DX A T 257 A0 e AR

7.15. Every operator entering grade B or A areas should gown into clean, sterilised protective garments
(including eye coverings and masks) of an appropriate size at each entry. The maximum period for
which the sterilised gown may be worn before replacement during a shift should be defined as part
of the garment qualification.

BEN B Zal A R IX I AN A D3 AT SR R O NI 2 5 idE RO B3t iy KBB3RO 4E IR
BRI ) o FE—DPEICA K B T I SE e il ] DA 28 A 0 e b I 1) AR DAyl 4 IR DA — 8 2

7.16. Gloves should be regularly disinfected during operations. Garments and gloves should be changed

immediately if they become damaged and present any risk of product contamination.
FRVERERE b R e B T BT B . W R R AN T 2 AR O P A AT A5 G RS, U R ST R
?%0

7.17. Reusable clean area clothing should be cleaned in a laundry facility adequately segregated from
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7.18.

production operations, using a qualified process ensuring that the clothing is not damaged and/or
contaminated by fibres or particles during the repeated laundry process. Laundry facilities used
should not introduce risk of contamination or cross —contamination. Inappropriate handling and use
of clothing may damage fibres and increase the risk of shedding of particles. After washing and
before packing, garments should be visually inspected for damage and visual cleanliness. The
garment management processes should be evaluated and determined as part of the garment
qualification programme and should include a maximum number of laundry and sterilisation cycles.
B A B9 v IR S A 5 A 7 R A 78 B S A VIt P e, A 225 T B PP LA R V7 15
78 B S YRR R AN S A RN g £ 4 ORGSR B AR Bt AN B 5] N B B AZ X Be i A
Wr o Vi1 IR AL B RIASE FH AN 2 S A0 DR 21 28 08 IRIOL it 7% O XU o R Je AL AT, B H A 273 1 i
S IR AIE G L o 73 IR BEAR 7 A v P IR A TH R — 58 - AT VPAS AR s, FLv 3 IR 3
T2 PP L L AR B AR K B A A 1) B R IR

Activities in clean areas that are not critical to the production processes should be kept to a minimum,
especially when aseptic operations are in progress. Movement of personnel should be slow,
controlled and methodical to avoid excessive shedding of particles and organisms due to over —
vigorous activity. Operators performing aseptic operations should adhere to aseptic technique at all
times to prevent changes in air currents that may introduce air of lower quality into the critical zone.
Movement adjacent to the critical zone should be restricted and the obstruction of the path of the
unidirectional (first air) airflow should be avoided. A review of airflow visualisation studies should be
considered as part of the training programme.

FEFEAF DA, X R A B RSB ORIF AR RARIR A, JCHRAERAT E R RN . A RAE 3
G0, 2y HAA KA, DA b TR 205 sl i S BOBRE A AR 2 k. BT O AR E R iR
YEN A SR 2 I8AE TE B, LABT LR A A PT RERE o B B IR 2 UG N SR X e 82 R o) S B X
W HITES, JERLEE G SELAS R ) CREed 2S00 o A AT AR T2 B I JB 2 A KR g B e ) — B 2
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8. Production and Specific Technologies 4= 5&WHA
Terminally sterilised products HZ& K& ™

8.1. Preparation of components and materials should be performed in at least a grade D cleanroom in
order to limit the risk of microbial, endotoxin/pyrogen and particle contamination, so that the product
is suitable for sterilisation. Where the product is at a high or unusual risk of microbial contamination
(e.g. the product actively supports microbial growth, the product must be held for long periods before
filling or the product is not processed mostly in closed vessels), then preparation should be carried
outin at least a grade C environment. Preparation of ointments, creams, suspensions and emulsions
should be carried out in at least a grade C environment before terminal sterilisation. Specific
guidance regarding terminally sterilised veterinary medicinal products can be found within Annex 4
of the GMP guidelines.

o FRHIBCHI R 22 /DA D JOAEE FREAT, LAY EE A ERIGORE TS S XUz, EAAE
PR s KA o 0 A AR S B RS R XR: (an,  5 KB R i A B R i e
EERPARAC IS R R/ B AE 25 P N BEAT IR, RO B 22 /07 C R N REAT  FE B2 KT AT
BOE, R, REFIMFLFIW S NAE C FIAE BT . KT R AREE L Bk s 3 K GMP
famfE 4.

8.2. Primary packaging containers and components should be cleaned using validated processes to
ensure that particle, endotoxin/pyrogen and bioburden contamination is appropriately controlled.
PR R AN AL 2 A P B0IE A RE PP b AT TR e, DA ERIORE . P93 3 AR R A 07 3875 G e i 24
Hu Az o

8.3. Filling of products for terminal sterilisation should be carried out in at least a grade C environment.
TR B i, HRERE RN 2 2 /DE C JOAEE T AT .

8.4. Where the CCS identifies that the product is at an unusual risk of contamination from the
environment because, for example, the filling operation is slow, the containers are wide necked or
are necessarily exposed for more than a few seconds before closing, then the product should be
filled in grade A with at least a grade C background.

2 CCS 4RI i A7 AE 7 W ISR 5 Qe ARy, BN RE SRR 221G, A4 1V 0 7R LA % B i R
BED, W= E0E C R TIM A AT,

8.5. Processing of the bulk solution should include a filtration step with a microorganism retaining filter,
where possible, to reduce bioburden levels and particles prior to filling into the final product
containers and there should be a maximum permissible time between preparation and filling.
FERTRERIIE LU, 29V A A7 T2 N AL S A A M B i DB A O D B, DABRAIRAERE RS R A 2™
it 2 o U AR SRR RIARORE , T SR 58 C ) i 2 2R T R K SR VRIS )
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8.6. Examples of operations to be carried out in the various grades are given in Table 3.

R 3 BT B REAF XN BRI

Table 3: Examples of operations and grades for terminally sterilised preparation and
processing operations

3R 3: BRI TERAERT DL #RAVE RIS 15 5 2451

- Filling of products, when unusually at risk.
FAAE o SIS, 7 e
- Preparation of solutions, when unusually at risk.
FAAE 8 RIS, I TRC ) o
- Filling of products.
PR TRERE o
- Preparation of solutions and components for subsequent filling.

N e BRI AN AL 7 o

Grade A

Grade C

Grade D

Aseptic preparation and processing JG B #E& 1AL

8.7. The aseptic process should be clearly defined. The risks associated with the aseptic process, and
any associated requirements, should be identified, assessed and appropriately controlled. The site’s
CCS should clearly define the acceptance criteria for these controls, requirements for monitoring
and the review of their effectiveness. Methods and procedures to control these risks should be
described and implemented. Accepted residual risks should be formally documented.
To TR L2 N T E S o To B L2 HAH R U S AT AR SG LK, #SA R vRA A sz . T
J 5 G | S B B E R T AT B bR A A R A R A . AR I S F T
R RS T EARE o 1252 B Ho Atk RUBS N R s A S

8.8. Precautions to minimize microbial, endotoxin/pyrogenic and particle contamination should be taken,
as per the site’s CCS, during the preparation of the aseptic environment, during all processing stages
(including the stages before and after bulk product sterilisation), and until the product is sealed in its
final container. The presence of materials liable to generate particles and fibres should be minimized
in cleanrooms.

FET IR HES BB R Ly CEARRCR™ oK BT R BO, B2/ s TRAEST,
AR L)V B il SN, RIS 1 it DA e R AR BEHB PR AR A 2 R ORI Bt o Vi &
P LRl A FH 5 7 AR MORL AN 2T 2 B AL R

8.9. Where possible, the use of equipment such as RABS, isolators or other systems, should be
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considered in order to reduce the need for critical interventions into grade A and to minimize the risk
of contamination. Robotics and automation of processes can also be considered to eliminate direct
human critical interventions (e.g. dry heat tunnel, automated lyophilizer loading, sterilisation in place).
e RE, NMERERA RABS. MRS E RE, PURXS A Z0X IR BT AT RE AR 44X
. AT RER AL AT Z BN LA R BN R BT (i, F#BEE, B sh 8k,

SIP).

8.10. Examples of operations to be carried out in the various environmental grades are given in Table 4.

FEA RIS T BEAT I3 A 24 LR 4

Table 4: Examples of operations and grades for aseptic preparation and processing
operations

R 4: TRAEE AN TIRAEXT N SRR A1 SO0 285

- Aseptic assembly of filling equipment.
BB IR .

- Connections made under aseptic conditions (where sterilized product contact
surfaces are exposed) that are post the final sterilising grade filter. These
connections should be sterilised by steam —in —place whenever possible.

B R TR L AR 5 TE OB 25 PF T (T KB ol ) e 2 THD 2% R AL BHEAT 2 . X
SEE NS AT BER A SIP #EAT KA o
- Aseptic compounding and mixing.
T BB & o
- Replenishment of sterile bulk product, containers and closures.
TCBE R 3 e RERE P s S A8 A0 25 IR 78

Grade A - Removal and cooling of unprotected (e.g. with no packaging) items from
sterilisers.

RN KUK M AR ARG (s WA B3 Wit

- Staging and conveying of sterile primary packaging components in the aseptic
filling line while not wrapped.

To R ERE 2 b R B I O R N B LA (R B A AR

- Aseptic filling, sealing of containers such as ampoules, vial closure, transfer of
open or partially stoppered vials.

T RERE, A% (i) mE 0, PO E R, TT 1 B2 2 s ZE VOO )
.
- Loading of a lyophilizer.

R T AL
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- Background support for grade A (when not in an isolator).
REA KX CHAEREGT) 5K

- Conveying or staging, while protected from the surrounding environment, of

Grade B
equipment, components and ancillary items for introduction into grade A.
FERAFH A2 JE BN R S 0L T, Heig b SRRt E i, DLk SN A
HIX.
- Preparation of solutions to be filtered including sampling and dispensing weighing.
Grade © P LR R Rt
- Cleaning of equipment.
WA o
- Handling of components, equipment and accessories after cleaning.
A, BRI B T JE AL
Grade D - Assembly under HEPA filtered airflow of cleaned components, equipment and

accessories prior to sterilisation.
K HIE HEPA 185 B0 42 s A Bk

- Assembly of closed and sterilised SUS using intrinsic sterile connection devices.
A FH [ TG TR R a8 R AT 2 A K B Y SUS Y 3EIC .

8.11. For sterile products where the final formulation cannot be filtered, the following should be considered:
X RAN T AR SERI O 7 i, N RE LA LA

i. All product and component contact equipment should be sterilised prior to use.

JITAT 577 A 2E 73 B fid 6 5 A5 P I KR

ii. All raw materials or intermediates should be sterilised and aseptically added.

PITA TRk m o [ 7 et By I 2 e 2K, 9 L BAJE B 48 A D5 A

iii. Bulk solutions or intermediates should be sterilised.
32 EE 2 T (DRI B 1) 72 i B 20 K B

8.12. The unwrapping, assembly and preparation of sterilised equipment, components and ancillary items
with direct or indirect product contact should be treated as an aseptic process and performed in
grade A with a grade B background. The filling line set —up and filling of the sterile product should
be treated as an aseptic process and performed in grade A with a grade B background. Where an
isolator is used, the background should be in accordance with paragraph 4.20.

5577 i LR i A e e ) K R Vs s AR & i AR L. BN N E R AR IR E B
S A R RAE, DLUTCR P I B AR E R R N O R, JFFE B N 19 A Ik
7. BfEHRRE RN, B RXIENAE 4.20 FIZK.
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8.13. Preparation and filling of sterile products such as ointments, creams, suspensions and emulsions
should be performed in grade A with a grade B background when the product and components are
exposed to the environment and the product is not subsequently filtered (via a sterilising grade filter)
or terminally sterilised. Where an isolator or RABS is used, the background should be in accordance
with paragraph 4.20.

7 S AN B R AR B IE B it A 22 B 5 L 8 G Ik B 0 3 i ) Bl £ K TR I TG TR e A O
FUE R IR R ) & MR RZAE B B 5 R A A RIXIRHEAT S B 4 RABS I,
R XN AT 4.20.

8.14. Aseptic connections should be performed in grade A with a grade B background unless subsequently
sterilised in place or conducted with intrinsic sterile connection devices that minimize any potential
contamination from the immediate environment. Intrinsic sterile connection devices should be
designed to mitigate risk of contamination.

Where an isolator is used, the background should be in accordance with paragraph 4.20. Aseptic
connections should be appropriately assessed and their effectiveness verified. For requirements
regarding intrinsic sterile connection devices see paragraphs 8.129 and 8.130.

TCREENAE B Z08 5T A kAT, BRAFESAELCK AT, B A 40 e T i [ 4G T s 4R
B BEAT I B LU AT B I ATART Jo] BB PR B8 b T FE TS G o 1A TG B V8 R BT I B A1 e UGS
TR ERNAE B 5 N A AT, RARFSEA LKA, sl F 3okt ) il 4 76 B I %
P BEAT TR AR AT BE AT AR Jo) [ P45 Hh ROV AE 75 G o [T 10 R R B8 O BT N BRI B AU, . 2
fEFIRR AT, B 5N AT & 4.200 JOR RN AT IE G 1PPAG A A R . [T o e
ER 20 8.129 #18.130.

8.15. Aseptic manipulations (including non —intrinsic sterile connection devices) should be minimized
through the use of engineering design solutions such as preassembled and sterilised equipment.
Whenever feasible, product contact piping and equipment should be pre —assembled, and sterilised
in place.

RLZR ] AR B J7 58, AN Al K B i, RSB w1 (BFE AR NI ISR %) .
WRTAT, FEfl™ o R TE A B A N TS, IR TAE LKA

8.16. There should be an authorized list of allowed and qualified interventions, both inherent and
corrective, that may occur during production (see paragraph 9.34). Interventions should be carefully
designed to ensure that the risk of contamination of the environment, process and product is
effectively minimized. The process of designing interventions should include the consideration of
any impact on air —flows and critical surfaces and products. Engineering solutions should be used
whenever possible to minimize incursion by operators during the intervention. Aseptic technique

should be observed at all times, including the appropriate use of sterile tools for manipulations. The
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procedures listing the types of inherent and corrective interventions, and how to perform them,
should be first evaluated via risk management and APS and be kept up to date. Non —qualified
interventions should only be used in exceptional circumstances, with due consideration of the risks
associated with the intervention and with the authorisation of the quality unit. The details of the
intervention conducted should be subject to risk assessment, recorded and fully investigated under
the manufacturer's PQS. Any non —qualified interventions should be thoroughly assessed by the
quality department and considered during batch disposition.

[ 2 2 i S A A TR AT TS S T 5, B A AT AR R AR AE AR P AR O A R AN A IR
(SN 9.34 BO. NAFARTHT P, LA ORA RORARIAEE . R A il i G KU . it
oA Tt ) A N0, 475 2 RS SRR S B R T M7 et AR AT 520 o SR P REAE ) AR T 36, LUR &
D BRAT AT FU] RN o NIRRT B BOR, ARG S oW TRATHAE. S EA T
TR IE TR LR AT AT EATHIRE P i o Tl U FRA APS JEAT VRS, JRIRFREEHT.
WA TERIARNE LS A REAE FH AR L0 AT File i, a2 75 18 5 TR Tt AH G ) JRUSS: 3R 45 o7 250 1)
(kA BTk AT TR 4ET MARYE &R0 PQS AT RS IEAL . IR AT E . A REHIA
R T Tt 0 L ot B T Y REAT AR A, JRAERL AL B IR T LAE &

8.17. Interventions and stoppages should be recorded in the batch record. Each line stoppage or
intervention should be sufficiently documented in batch records with the associated time, duration
of the event, and operators involved (ref to paragraph 9.34).
TIAE IR AR AR . BN AR BT T R RS R TR 7R e K, B HEAH DG
)L SR RRSE A S R 5 (S5 9.34 BO.

8.18. The duration of each aspect of aseptic preparation and processing should be minimized and limited
to a defined and validated maximum time, including:

0 TR ) 6 R B 25 R 1 1R 35 82 TR 2RI e DR/ B BIR S £ RIS (10 AN 22 1 B0 IE PR i I 1) 7Y, B

i. The holding time between equipment, component, and container cleaning, drying and sterilisation.
Ve, ARSNGB ACK B I Z AR K

ii. The holding time for sterilised equipment, components, and containers before use and during
filling/assembly.

B PRI A8 KT AT, DL AR R S [ P DR KR IS THD

iii. The holding time for a decontaminated environment, such as the RABS or isolator before use.

O RABS Bl FR B a8, 12 {8 ] 2 BT A PR A (8] o

iv. The time between the start of the preparation of a product and its sterilisation or filtration through

a microorganism —retaining filter (if applicable), through to the end of the aseptic filling process.
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There should be a maximum permissible time for each product that takes into account its
composition and the prescribed method of storage.

7 i BC a6 2K T B A A ek B g A (A SRE D IR R TE], DL B R A TC R T
GERCZ AN ) o 77 i () 0 R E IO A7 T 1 RS i AT B K 1) SR VR DR BRI ]

v. The holding time for sterilised product prior to filling.
CL KT il VB U PR ORI 1]

vi. The aseptic processing time.
ToH T 2B

vii. The filling time.
FELEIN[A] o

8.19. Aseptic operations (including APS) should be observed on a regular basis by personnel with specific
expertise in aseptic processing to verify the correct performance of operations including operator
behaviour in the cleanroom and address inappropriate practices if detected.

0 W BRAE (45 APS) 1 BA T L2 AR N e WILEE, ARV E R IEWh I, AR A
FETE 1§ 25 1 AT N, FFAE RIS RN - DAY IE

Finishing of sterile products FTH= M &AL

8.20. Open primary packaging containers should be maintained under grade A conditions with the
appropriate background for the technology as described in paragraph 4.20. For partially stoppered
vials or prefilled syringes (see paragraph 8.126).
M R A A RS AE B A SR 4.20 BUITRHRTE FH) A JEAF T o XET 50200 26 /N B E
HEadE G2 8.126 BO

8.21. Final containers should be closed by appropriately validated methods.
I AR N IS IS M A B I TR

8.22. Where final containers are closed by fusion, e.g. Blow —Fill —Seal (BFS), Form —Fill —Seal (FFS),
Small and Large Volume Parenteral (SVP & LVP) bags, glass or plastic ampoules, the critical
parameters and variables that affect seal integrity should be evaluated, determined, effectively
controlled and monitored during operations. Glass ampoules, BFS units and small volume
containers (100 ml) closed by fusion should be subject to 100% integrity testing using validated
methods. For large volume containers (>100 ml) closed by fusion, reduced sampling may be

acceptable where scientifically justified and based on data demonstrating the consistency of the
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8.23.

8.24.

8.25.

8.26.

8.27.

existing process, and a high level of process control. It should be noted that visual inspection is not
considered as an acceptable integrity test method.

I B AT AR A B, BIankEER (BFS). HilEE (FFS). NEEMREETS A (SVP & LVP)
88 POEEIERL I, NIVPAS L B E R B e M R SR S N AR R, FEAR R TP 15 B R
A, BEFSHUM. BFS BEA/NEERLZS (100 mD) R AL IR LT 100% 528
PENAR.  XFF@Es A EH AN RERERZS (5100 271, fERESEMEL T, RIEEHIA T2
F— AT AP I 2 8, D B T AR . MAZIE R, AU Ay
AR ) 58 B AT s

Samples of products using systems other than fusion should be taken and checked for integrity using
validated methods. The frequency of testing should be based on the knowledge and experience of
the container and closure systems being used. A scientifically justified sampling plan should be used.
The sample size should be based on information such as supplier management, packaging
component specifications and process knowledge.

REREAE FHAERL G RGN A an, FFAE S SR i 77 ke 2 H e B o A= S T i A )
BB I RGR ARG . SRS B AR TR o FEACE DR TN B B L A e A
AN T2 EIREAE B

Containers sealed under vacuum should be tested for maintenance of vacuum after an appropriate

pre —determined period prior to certification/release and during shelf life.

FLAS SR A R ) 0 SR TR 35 SR J5CAT T TS 1 5 F 14 1] 8 R B S0 A e I 0 2 P A Rk -

The container closure integrity validation should take into consideration any transportation or
shipping requirements that may negatively impact the integrity of the container (e.g. by
decompression or extreme temperatures).

B2 Z2 G0 1) 58 BENE B0 UE I 2425 FRAT (] ] BES 25 s e B M 7 A DU RS i IS B m K (i, AR TR ER
e B ) o

Where the equipment used to crimp vial caps can generate large quantities of non —viable particle,
measures to prevent particle contamination such as locating the equipment at a physically separate
station equipped with adequate air extraction should be taken.

A SR AL B AR KR AR VEGIORE, 2 R IR LEARORE TS SR PR T, G0 s S8 Vo TR AE B 1 3 P
R E B S K E .

Vial capping of aseptically filled products can be undertaken as an aseptic process using sterilised
caps or as a clean process outside the aseptic processing area. Where the latter approach is
adopted, vials should be protected by grade A conditions up to the point of leaving the aseptic

processing area, and thereafter stoppered vials should be protected with a grade A air supply until
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the cap has been crimped. The supporting background environment of grade A air supply should
meet at least grade D requirements. Where capping is a manual process, it should be performed
under grade A conditions either in an appropriately designed isolator or in grade A with a grade B
background.

POMRH ) 4L 1 7T LR FH K B 5 B o UG R E T, BE AT XA A i T2 5e k. ik RH G
H, PUMIRNAE A BIAE R T EEBITREERIEIX, /a2 nZER P MIRRNAE A SRR T
HBIFERFLEE A GOk RIS SRR D R 2 D RER. WRRAN TS, WFREZEEE L&
FREsae i) A T, BUEB S NI A SIETHAT

8.28. Where capping of aseptically filled sterile product is conducted as a clean process with grade A air
supply protection, vials with missing or displaced stoppers should be rejected prior to capping.
Appropriately qualified, automated methods for stopper height detection should be in place.

FE A ZIE LRI T R HE 1 L 20 T B RE R O R 7 S BEAT L aE I, FEFLEG R, DR G 2E Bk 28
PR VB R AL o A F 280 A B0 1) B ks 77 v, ARl e 2 v B

8.29. Where human intervention is required at the capping station, appropriate technological and
organizational measures should be used to prevent direct contact with the vials and to minimize
contamination. RABS and isolators may be beneficial in assuring the required conditions.

LT X TR BN AT, SR O S o AR RS B 7 1 B VMO, 5 KPR BRI 44
RABS 1K i 25 7T BEA B T 1A CRPT 75 1O 26 AF

8.30. All filled containers of parenteral products should be inspected individually for extraneous

contamination or other defects. Defect classification and criticality should be determined during
qualification and based on risk and historical knowledge. Factors to consider include, but are not
limited to, the potential impact of the defect to the patient and the route of administration. Different
defect types should be categorized and batch performance analysed. Batches with unusual levels
of defects, when compared with routine defect numbers for the process (based on routine and trend
data), should be investigated. A defect library should be generated and maintained which captures
all known classes of defects. The defect library should be used for the training of production and
quality assurance personnel. Critical defects should not be identified during any subsequent
sampling and inspection of acceptable containers. Any critical defect identified subsequently should
trigger an investigation as it indicates a possible failure of the original inspection process.
JITA R SR FH ™ it ) 25 A AE VR 2 I L A L AR 5 Gt it HLA SR P AT R 2 o R B 7 SN S B 1
FERA AT AR XURS AN 7 SERRR A E « BE5 SR AR B AT, (EASER TR 3 A A R M 2
ZgAt. DO ANFGRIERIBEAT 702, R kAT VRO . 5 AR B SEEECE A EE (BT H
AR EIE ), DRI AT 7 R AT A . N L IR YES ARS8 O RN S AL G Y Bk [
P o B4 22 R DUFH A2 7 M5 B RAIE 53 T B I o ANREZE B il 10 J S RORE A A v R 3 EH O B AR
I BT AR S B b e b A L TR 2, BRI D T 3R Y TR R A 22 5 5 7T g 2 R I
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8.31. When inspection is performed manually, it should be conducted under suitable and controlled

conditions of illumination and background. Inspection rates should be appropriately controlled and
qualified. Operators performing the inspection should undergo visual inspection qualification (whilst
wearing corrective lenses, if these are normally worn) at least annually. The qualification should be
undertaken using appropriate samples from the manufacturer's defect library sets and taking into
consideration worst case scenarios (e.g. inspection time, line speed where the product is transferred
to the operator by a conveyor system, container size or fatigue) and should include consideration of
eyesight checks. Operator distractions should be minimized and frequent breaks, of an appropriate
duration, should be taken from inspection.
IR N L 77 AT A, NS AEHR L AN S 2 i 25 A P AT & o A A R0 B 2 22 0 i
LRI AN . TR AN /DR BT — AT R B LA (RO SR A T, BIRC A8 Hr IR
Do WAL AR P e RO SR B R O RE a2, JF BB B ZE 500 Can: AU TR, 7 AR R4t
R AR R, AARST, BURESTRED, HRCYES MR . SR ) BE R S R 7
TR FRER v B B S 2 R B A

8.32. Where automated methods of inspection are used, the process should be validated to detect known
defects (which may impact product quality or safety) and be equal to, or better than, manual
inspection methods. The performance of the equipment should be challenged using representative
defects prior to start up and at regular intervals throughout the batch.

WERA Bk & 7775, MRHIEZ T 2Rk S AnshiG CrlRESZIR ™ i i 2 B2 A EkiE) I 55T
BT F LA E 75 EBCE R Sl AT AN P [ € J I HEAT AR s b O M REPR AR

8.33. Results of the inspection should be recorded and defect types and numbers trended. Reject levels
for the various defect types should also be trended based on statistical principles. Impact to product
on the market should be assessed as part of the investigation when adverse trends are observed.
Rl i B4 R, SREERA B E AT B H T . SRR G M AT NS T G it TR gk AT
BT BIRIUAS REFN, 0 T T S SR S T 2 0 — B 2 AT PRl

Sterilisation K&

8.34. Where possible, finished product should be terminally sterilised, using a validated and controlled
sterilisation process, as this provides a greater assurance of sterility than a validated and controlled
sterile filtration process and/or aseptic processing. Where it is not possible for a product to undergo
terminal sterilisation, consideration should be given to using post —aseptic processing terminal heat
treatment, combined with aseptic process to give improved sterility assurance.

WIRTRE, 77 NS ECR A IR IR 2 AR B K L2 T i 2OK W, RN T2 S W 5RiiE
I B2 12 1Y B T T 958 T NN/ B T I T R T e DR P B vy e 47 i AR 2 e R A I, N FER
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8.35.

8.36.

8.37.

8.38.

8.39.

MTERIN TJm AT 2 am A AE B, JF 5 BRI T L E AN & AR m e v TR L

The selection, design and location of the equipment and cycle/programme used for sterilisation
should be based on scientific principles and data which demonstrate repeatability and reliability of
the sterilisation process. All parameters should be defined, and where critical, these should be
controlled, monitored and recorded.

P& Qe I e aprit =N = DAE S R Ry YR 6 T e = 4 € S VAT D W A T
HEVWAATEENE. TAESHIRE L, RESHNAG SR A,

All sterilisation processes should be validated. Validation studies should take into account the
product composition, storage conditions and maximum time between the start of the preparation of
a product or material to be sterilised and its sterilisation. Before any sterilisation process is adopted,
its suitability for the product and equipment, and its efficacy in consistently achieving the desired
sterilising conditions in all parts of each type of load to be processed should be validated notably by
physical measurements and where appropriate by Biological Indicators (Bl). For effective
sterilisation, the whole of the product, and surfaces of equipment and components should be subject
to the required treatment and the process should be designed to ensure that this is achieved.

P KB L ZHEBATIAE . SRR ST B2 7 SRS« A7 2% 1R LA R AR KB 7 it 5B AT 0
P B 2 HOK TR I K I ] o SR AR K L2000, BRI & F B AR =7 GERD, iE
WK B L 208 T K B i A B, FHIE K B L2 AE R AP 3 B 0T T B AL S REaR 24 A7
RIS BT K B ROR o AT KR, T 7 it o AR AT PR3 T 22 42 52 0 B A K T Ak L
HKE T Z R8N AE i TR LA FOK T -

Particular attention should be given when the adopted product sterilisation method is not described
in the current edition of the Pharmacopoeia, or when it is used for a product which is not a simple
aqueous solution. Where possible, heat sterilisation is the method of choice.

2 TR FH PR 2 IIAT R 245 LA 3R PR 7 ol KT 7 VR I B2 KR 7792 FH T AR B B R K TR, 75 2251
ERFIRSCTE . ARl RE, RUSERHIKE

Validated loading patterns should be established for all sterilisation processes and load patterns
should be subject to periodic revalidation. Maximum and minimum loads should also be considered
as part of the overall load validation strategy.

LN IR K 2N 225 30 H e B 2, I AT 8 S I0IE . S KA fie /N B A MR D B A
e HGUE SR Y — 0

The validity of the sterilizing process should be reviewed and verified at scheduled intervals based
on risk. Heat sterilization cycles should be revalidated with a minimum frequency of at least annually

for load patterns that are considered worst case. Other load patterns should be validated at a
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frequency justified in the CCS.
KA LA R SR RS, F Rl A 1 T B AT [ AT S6AIE o X6 TN Ay o di 22 155 1O ) A7 A8
K, LA RHE IR ARSI T SE . FAb SURKERUILA CCS i BB AT R E

8.40. Routine operating parameters should be established and adhered to for all sterilisation processes,
e.g. physical parameters and loading patterns.
JT Kl TN H RS H, NSO KE, P SHN 307 2

8.41. There should be mechanisms in place to detect a sterilisation cycle that does not conform to the
validated parameters. Any failed sterilisation or sterilisation that deviated from the validated process
(e.g. have longer or shorter phases such as heating cycles) should be investigated.
RAZA IE 24 FIHLHIR R IANFF & CIAESEUN KB T E . RO B AR R MO K 2 & D3 T2
FUREE Clt, Jm#JE I T B BOE K B8R .

8.42. Suitable Bls placed at appropriate locations should be considered as an additional method to support

the validation of the sterilisation process. Bls should be stored and used according to the
manufacturer’s instructions. Where Bls are used to support validation and/or to monitor a sterilisation
process (e.g. with ethylene oxide), positive controls should be tested for each sterilisation cycle. If
Bls are used, strict precautions should be taken to avoid transferring microbial contamination to the
manufacturing or other testing processes. Bl results in isolation should not be used to override other
critical parameters and process design elements.
FERG A BB A G R EYITE R (B BAENSCRF K T2 5RO Bro Bl Na% A 7 i it B it
ITRAFAMET . 20 Bl SRSCHFIGUEA/BRME I IEA R T (i, R Lk I, A K i 15
BEAT BAMEN HEAR AT o A8 FHAE DR R0, R JE T A% 1) TUTS i I SRt s T i e 7% 2 A 7
FABAIE AR . S0 Bl S5 RAGEN T4 T HAb S O T2t 2.

8.43. The reliability of Bls is important. Suppliers should be qualified and transportation and storage
conditions should be controlled in order that Bl quality is not compromised. Prior to use of a new
batch/lot of Bls, the population, purity and identity of the indicator organism of the batch/lot should
be verified. For other critical parameters, e.g. D —value, Z —value, the batch certificate provided by
the qualified supplier can normally be used.

BI (AT SE IR . HEN R R BAT BE5T, JERAEHS A 21, CAens Bl Bii. ZE0E ARt
) Bl AT, NAAZRE R A B, SRR . T ARG S HL, filtn D {EM Z
B, 3 H AT DA SRS B R S A At e b e

8.44. There should be a clear means of differentiating products, equipment and components, which have
not been subjected to the sterilisation process from those which have. Equipment such as baskets

or trays used to carry products, other items of equipment and/or components should be clearly
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8.45.

8.46.

8.47.

labelled (or electronically tracked) with the product name and batch number and an indication of
whether or not it has been sterilised. Indicators such as autoclave tape, or irradiation indicators may
be used, where appropriate, to indicate whether or not a batch (or sub —batch material, component,
equipment) has passed through a sterilisation process. However, these indicators show only that
the sterilisation process has occurred; they do not indicate product sterility or achievement of the
required sterility assurance level.

I 1) 5 T WA X 70 2 K A AR B ™ s e AL R . TR A Sl N 8t £, )
e ML ROF AR A VIR IR Pl UG 75 KB HIE R o B LA & s K B FR R I
7 BUE IR PR /R AR IR AR S (B PR 7 AT T K. 2810, X Eedi/n i R Bt o2 BT
TKBEAE, eNABRMAR AL TR EIRSBGL S 1 ZR AT PRFE KT

Sterilisation records should be available for each sterilisation run. Each cycle should have a unique
identifier. Their conformity should be reviewed and approved as part of the batch certification/release
procedure.

FEUCK R EAEA K IR . BMEINES AT ME— B . X LD R S PR E BT 7
R — B 73 BEAT H A% AL AE .

Where required, materials, equipment and components should be sterilised by validated methods
appropriate to the specific material. Suitable protection after sterilisation should be provided to
prevent recontamination. If sterilised items are not used immediately after sterilisation, these should
be stored using appropriately sealed packaging and a maximum hold time should be established.
Where justified, components that have been packaged with multiple sterile packaging layers need
not be stored in a cleanroom if the integrity and configuration of the sterile pack allows the items to
be readily disinfected during transfer by operators into grade A (e.g. by the use of multiple sterile
coverings that can be removed at each transfer from lower to higher grade). Where protection is
achieved by containment in sealed packaging, this packaging process should be undertaken prior
to sterilisation.

BRE B AN TR K, SR A& TR E AR G SR ) T VA AT o KT 5 R U 24 )
PRIPFETE LA 1L PR 5 3. n2R K YD AE KB G AN RESZRIAE T, N L ARAE Tl 2 B A B A
REVEE F KORAEI IR o A 2 JZ o m A ey, AR w28 i) e B g by et (6 HAE
WAREN R 2R A RIXI 5 T (B, HZE0EAREE, BB R — D E 2090
By, B2 —2D, MHATFEMEAAERFX A B EEORSTIORII,  NAE K B FT St
BB ERAT

Where materials, equipment, components and ancillary items are sterilised in sealed packaging and
then transferred into grade A, this should be done using appropriate validated methods (for example,
airlocks or pass —through hatches) with accompanying disinfection of the exterior of the sealed

packaging. The use of rapid transfer port technology should also be considered. These methods
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should be demonstrated to effectively control the potential risk of contamination of the grade A and
grade B areas and, likewise, the disinfection procedure should be demonstrated to be effective in
reducing any contamination on the packaging to acceptable levels for entry of the item into the grade
B and grade A areas.

LRYIEE Bk AAPEEY) R TR AR N KEE R R A RIXE, 2 RERCRHAE S0, &
BAEMJE (el A0 CRURD BUEIdED FERex S AR ANR T EEATIH B 3O R 7% 8 AT FH PRk
FEIE AR . RAIE R IX 7 VL BB BRI AIB G IX IR EEIE s 4 T 7E XK . [RIRE, RAIE
THEETTVE R e B AEATTS Gy B IR = HEN AIB R IX H A 32 7KF

8.48. Where materials, equipment, components and ancillary items are sterilised in sealed packaging or

containers, the packaging should be qualified for minimizing the risk of particulate, microbial,
endotoxin/pyrogen or chemical contamination, and for compatibility with the selected sterilisation
method. The packaging sealing process should be validated. The validation should consider the
integrity of the sterile protective barrier system, the maximum hold time before sterilisation and the
maximum shelf life assigned to the sterilised items. The integrity of the sterile protective barrier
system for each of the sterilised items should be checked prior to use.
RYIRE. Wk AL AN B BT A A AR N KN, BRI L KRR ek sk
Ko A WEERAA R B AT5 Qi R, JF 5 T i K i 5 Ve 3 B T2 M 0k .
IR I 2% HE TG B R4 5 B 28 298 1) 50 A DR AT T PR e A PR A7 I TR 8 8 4 2 2K BT 20 it FR) e K B 248
Fiire FEMERTHT, R IAEEA KA Y T TR 97 B R R e o8 B

8.49. For materials, equipment, components and ancillary items that are not a direct or indirect product
contact part and are necessary for aseptic processing but cannot be sterilised, an effective and
validated disinfection and transfer process should be in place. These items, once disinfected, should
be protected to prevent recontamination. These items, and others representing potential routes of
contamination, should be included in the environmental monitoring programme.

F T A B ) e i Bl 5 H G TN b T AEANRE K O RE 0% . RPN BI Y i, N ST
ARG IR R R MR AL . — BXNX L) b T2, SRS 8 it AT 1 5 % . iX Lt
it DL HABARGRIEAE TS BB, NI IR I UAZ Fr o

Sterilisation by heat # /K&

8.50. Each heat sterilisation cycle should be recorded either electronically or by hardcopy, using
equipment with suitable accuracy and precision. The system should have safeguards and/or
redundancy in its control and monitoring instrumentation to detect a cycle not conforming to the
validated cycle parameter requirements and abort or fail this cycle (e.g. by the use of duplex/double
probes connected to independent control and monitoring systems).

BEASINFACK 9182 DA FL7 5 3B 405 7 3 AT 24 R v B AR 0 B T SR AR i b IR R G
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8.51. The position of the temperature probes used for controlling and/or recording should be determined
during the validation and selected based on system design and in order to correctly record and
represent routine cycle conditions. Validation studies should be designed to demonstrate the
suitability of system control and recording probe locations, and should include the verification of the
function and location of these probes by the use of an independent monitoring probe located at the
same position during validation.

FH T 42 R/ B0 3 ()il B AR SR R A B S SR UE IR, TR AR RGE v b ATk 4%, DM IEFfIC %A
PRI FA o BAERT TN B 7EUE W] R GBI ANC R AL E R I, IR R AR S0 A £
FAAL T [R] A7 B AR A7 I PR SR BRI IR Se R Sk Y D e AL

8.52. The whole of the load should reach the required temperature before measurement of the sterilising
time —period starts. For sterilisation cycles controlled by using a reference probe within the load,
specific consideration should be given to ensuring the load probe temperature is controlled within
defined temperature range prior to cycle commencement.

FEFT AR TH BRI [ 2 A, A BN IA B ZER AR o 0T 1E T BN Al S48 SR P2 i 1 2K o i 3
AR Sl R A ORAE KB BT 06 S R A7 IR Sk P Tk 42 1 A2 R i P S TR Y

8.53. After completion of the high temperature phase of a heat sterilisation cycle, precautions should be
taken against contamination of a sterilised load during cooling. Any cooling liquid or gas that comes
into contact with the product or sterilised material should be sterilised.

TR JE I e T B RS R BT i i 75 L K A PR B B e v 2B BB 5 G o AT AR il
7 B KB A i R R B AR B R T K B

8.54. In those cases where parametric release has been authorized, a robust system should be applied
to the product lifecycle validation and the routine monitoring of the manufacturing process. This
system should be periodically reviewed. Further guidance regarding parametric release is provided
in Annex 17.

FERVFRATZHUSAT B OL T, R FH 52 VRS 1) R GERBEAT 7 b A= o i 356 IE A S A 7 L2 H
WA ZRGNHAT FRIIERE. M 17 A E 2R TS EATHIRR

Moist heat sterilization EHKE

8.55. Moist heat sterilisation can be achieved using steam, (direct or indirect contact), but also includes
other systems such as superheated water systems (cascade or immersion cycles) that could be

used for containers that may be damaged by other cycle designs (e.g. Blow —Fill —Seal containers,
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plastic bags).
IBPCK AT LUE 2807 (CEREEA et SCal, (HW A RS, il HoKk RS (BHkE0R BAE
WO, WTHTIReR A7 OK AR (B0 IREEA A SRR SR b .

8.56. The items to be sterilised, other than products in sealed containers, should be dry, packaged in a
protective barrier system which allows removal of air and penetration of steam and prevents
recontamination after sterilisation. All loaded items should be dry upon removal from the steriliser.
Load dryness should be confirmed by visual inspection as a part of the sterilisation process
acceptance.

B S a7 S A R B N, B AR R BERE R G, ARG VR R ANIZRIR,
PR R GG WRTESHIG G, P8y N 5. M8 KR AR — 38
gy, ORI H AR ST R .

8.57. For porous cycles (hard goods), time, temperature and pressure should be used to monitor the
process and be recorded. Each sterilised item should be inspected for damage, packaging material
integrity and moisture on removal from the autoclave. Any item found not to be fit for purpose should
be removed from the manufacturing area and an investigation performed.

X2 AL CREEYI L) DR KU, NAE RIS R AR R K AR il sk . AN KIS
A N A HR RN, AR e M, AR K B I & R A K 03 o ARG & T B
FRT R i I RS A= X, JEREEEAT R AT

8.58. For autoclaves capable of performing prevacuum sterilisation cycles, the temperature should be
recorded at the chamber drain throughout the sterilisation period. Load probes may also be used
where appropriate but the controlling system should remain related to the load validation. For steam
in place systems, the temperature should be recorded at appropriate condensate drain locations
throughout the sterilisation period.

XF T REM BEAT il E A K B P IR e R TR A% SRS KT A C SR s s K BRI RS o 63 2 101
OS] DU PR, B RGN ORIF 5 2R . X TELZRIRK W (SIP) R4, iE
IR 53 %V kK HEZK AR RS R T 30T N R IR

7

8.59. Validation of porous cycles should include a calculation of equilibration time, exposure time,
correlation of pressure and temperature and the minimum/maximum temperature range during
exposure. Validation of fluid cycles should include temperature, time and/or FO. Critical processing
parameters should be subject to defined limits (including appropriate tolerances) and be confirmed
as part of the sterilisation validation and routine cycle acceptance criteria.

2 FL40 it KA JE TP 96 0 7 A HE TSP AT e ) R R I TR 755 TR A Dk DA B R i R BN
DR EEE B, T VRO ot T R 90 A 98 MR 8 2 IR B2 L IF TRIA FO A o N 8 I e B S MU PR ()
FEE MR R ZED) F AR R K B SRR 5 A K B P AR A — 3 AT A
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8.60. Leak tests on the steriliser should be carried out periodically (normally weekly) when a vacuum
phase is part of the cycle or the system is returned, post —sterilisation, to a pressure lower than the
environment surrounding the steriliser.
2R A B EEA BOV R BB B B0 RS K B 5 18] 3 8 (T A A S I, K RGN E
WIHEAT I I I GEF R

8.61. There should be adequate assurance of air removal prior to and during sterilisation when the
sterilisation process includes air purging (e.g. porous autoclave loads, lyophilizer chambers). For
autoclaves, this should include an air removal test cycle (normally performed on a daily basis) or the
use of an air detector system. Loads to be sterilised should be designed to support effective air
removal and be free draining to prevent the build —up of condensate.

LKA EET AR (N, KRS 2 YRR R0 I, SR KB FTNUK R
R R o X TR KAy, N9A 2 BRI (BD MGl GERRRET) Bk
Mge RGE. A KE BB S RECRUEA B HERR T, IR T HEZK PART 1L Bk 1 3R 4R

8.62. Distortion and damage of non —rigid containers that are terminally sterilised, such as containers
produced by Blow —Fill —-Seal or Form —Fill —Seal technologies, should be prevented by appropriate
cycle design and control (for instance setting correct pressure, heating and cooling rates and loading
patterns).

JE I T 3 2 R R R AP BT AR (s B AR ), TR R MR R ) SRy 1 B AR
AENITE RS (Bl e - - el —E S EORA AR AL AR .

8.63. Where steam in place systems are used for sterilisation (e.g. for fixed pipework, vessels and

lyophilizer chambers), the system should be appropriately designed and validated to assure all parts
of the system are subjected to the required treatment. The system should be monitored for
temperature, pressure and time at appropriate locations during routine use to ensure all areas are
effectively and reproducibly sterilised. These locations should be demonstrated as being
representative of, and correlated with, the slowest to heat locations during initial and routine
validation. Once a system has been sterilised by steam in place, it should remain integral and where
operations require, maintained under positive pressure or otherwise equipped with a sterilising vent
filter prior to use.
SAE VALK (SIP) RGN (Fan, X1 [ RS . ERBENRTIL, % RGMHTIE 2 R
THANIGAIE DL DR R G R PITA #8 0 S EAT 1 b BRG] op R RGEIE S AL E RIIREE . R
AN TE)BEAT WU, XS TR ORI AT X AR AT AT R T EE AR KR s 1 ORI R IR IR b SR
xefr B HAMENE, BATHREAZ AL EA K. —HRGE SIP KWG, NAEM AR
NI IR OR300 S AE 5 F AT 237 2K A
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8.64.

8.65.

8.66.

8.67.

In fluids load cycles where superheated water is used as the heat transfer medium, the heated water
should consistently reach all of the required contact points. Initial qualification studies should include
temperature mapping of the entire load. There should be routine checks on the equipment to ensure
that nozzles (where the water is introduced) are not blocked and drains remain free from debris.
FEAS R IR A A B IRAR OB IR, HOK SLAR 2048 3 T SR Bl a o 15 U0 B A AR
FUNE A 4 B R B IR BE AT o NN B AT H WA A, DA ORI (T N K R 5 ) AT 1 P 2E
I HHKE A HEE -

Validation of the sterilisation of fluids loads in a superheated water autoclave should include
temperature mapping of the entire load and heat penetration and reproducibility studies. All parts of
the load should heat up uniformly and achieve the desired temperature for the specified time.
Routine temperature monitoring probes should be correlated to the worst case positions identified
during the qualification process.

1o K e s K i P VR 2 G ) TR S0 I L 0, 475 A 2 B il B AT DA R B A B PRI 9. 13
BRI 0 23 LA S IR, FEAE I E RIS 1) A A 3 BT 75 RO EE o R M R S 2 5 Al DA T A i s
1) B 22 1 UL B AH DR K o

Dry heat sterilization F# KB

Dry heat sterilisation utilizes high temperatures of air or gas to sterilise a product or article. Dry heat
sterilisation is of particular use in the thermal removal of difficult —to —eliminate thermally robust
contaminants such as endotoxin/pyrogen and is often used in the preparation of components for
aseptic filling. The combination of time and temperature to which product, components or equipment
are exposed should produce an adequate and reproducible level of lethality and/or
endotoxin/pyrogen inactivation/removal when operated routinely within the established limits. The
process may be operated in an oven or in a continuous tunnel process, e.g. for sterilisation and
depyrogenation of glass containers.

TR M) il 2 A 7 e A AT KR o R K B R o T R 2 B DAV R ) T A5
e, 9040 B B EE, SEH F T HE R O BE R AL o AR BOE VI R Y BEAT H R K BRERAER, 77 6
AT 1 2% i 2 8 P BT TR MR B2 PR 2H 6 B A = A R 0% () EL AT BRI AR 35 BEoK-F- R i A 55 3R 3 R
BRI o Z L 20T AFEME AR rh B E S LR BRI T2 kAT, G AnFE RS AT B B A A ) K T R R A

Dry heat sterilisation/depyrogenation tunnels should be configured to ensure that airflow protects
the integrity and performance of the grade A sterilising zone by maintaining appropriate pressure
differentials and airflow through the tunnel. Air pressure difference profiles should be assessed. The
impact of any airflow change should be assessed to ensure the heating profile is maintained. All air

supplied to the tunnel should pass through at least a HEPA filter and periodic tests (at least
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biannually) should be performed to demonstrate air filter integrity. Any tunnel parts that come into
contact with sterilised components should be appropriately sterilised or disinfected. Critical process
parameters that should be considered during validation and/or routine processing should include,
but are not limited to:

AR A 12 A5 T AR N T B R 4 5 S e 801 DX 3 B AR R ) DX AP I g 2 AL, T O
WE A RIXH e REAERE . SRR IS BEAT VAL o NVPASATAT R AL SE I, DA ORAE+5 K A i
2. BENAREIE R ATE AR E DB HEPA R8s, FEN /DR — U DUE B 2= Sl g
A P e RENE o ISR Ak KB i 2L AP PO B R A 0 A AT 2 ) 2K TR B 7 o SRR AN/ ] R A
I S22 RS OS82 S BN A, HART:

i. Belt speed or dwell time within the sterilising zone.
AR A7 T B KA X ) i B I 1

ii. Temperature — minimum and maximum temperatures.
T JE—— B AR B e T S

iii. Heat penetration of the material/article.
Yt AL A o 3

iv. Heat distribution/uniformity.
o A1) 21

v. Airflows determined by air pressure difference profiles correlated with the heat distribution and
penetration studies.
Ji 72 S B R R S I AT AN B T R

8.68. When a thermal process is used as part of the depyrogenation process for any component or product
contact equipment/material, validation studies should be performed to demonstrate that the process
provides a suitable Fy value and results in a minimum 3 log1o reduction in endotoxin concentration.
When this is attained, there is no additional requirement to demonstrate sterilisation in these cases.
AT AR A B = i AR MRS P I L2 AT BRI E AL BRI, N HEATIRUERT SR 12 L2
B Fr 8, JERDRERIC 3 MO EERNER . BRI — A, EIXEEN T RA AN ZK
UEATIE BK B 2K

8.69. Containers spiked with endotoxin should be used during validation and should be carefully managed
with a full reconciliation performed. Containers should be representative of the materials normally
processed (in respect to composition of the packaging materials, porosity, dimensions, nominal

volume). Endotoxin quantification and recovery efficiency should also be demonstrated.
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FEIRUERL AR A AT I T N BER A A, IRl e BRI d e B RSN AR E
T CRTEBEMEH R LB RSE BFRAERD . 3 BAIE R Y25 308 B A R4

8.70. Dry heat ovens are typically employed to sterilise or depyrogenate primary packaging components,

starting materials or active substances but may be used for other processes. They should be
maintained at a positive pressure relative to lower grade clean areas throughout the sterilisation and
post sterilisation hold process unless the integrity of the packaging is maintained. All air entering the
oven should pass through a HEPA filter. Critical process parameters that should be considered in
qualification and/or routine processing should include, but are not limited to:
FHCK A T A AR A BT RIEGE Y B K E B AT, BT THRETE. EEA
KK Ja REFIERE S, TR B RLZ AR TR AF % X e fr 1R /), BRARREW A Al e 52
Yo BT A 3E NHEAR 1 25 ASURLI I e 80 8 A o SRR DRI/ B 4R I R v R 1 B T 2S5
45, EART:

i. Temperature.
S

ii. Exposure period/time.
SRR

iii. Chamber pressure (for maintenance of over pressure).
JEE NS (i D

iv. Air speed.

WG

v. Air quality within the oven.
HITR AU B

vi. Heat penetration of material/article (slow to heat spots).

YR A IR RIS RO

vii. Heat distribution/uniformity.

O S

viii. Load pattern and configuration of articles to be sterilised/depyrogenated including minimum and

maximum loads.

R KBRS 48 B DR R 3
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Sterilisation by radiation &M K&

8.71. Sterilisation by radiation is used mainly for the sterilisation of heat sensitive materials and products.
Ultraviolet irradiation is not an acceptable method of sterilisation. Guidance regarding ionising
radiation sterilisation can be found within Annex 12.

i RO B T AU R AN = B KT o SNBSS R A AT HK T T A R F B R UK B 1
TR ATZERTAT 12 rhRE.

8.72. Validation procedures should ensure that the effects of variation in density of the product and
packages are considered.

IAIERE P LB DR 25 R 1) 1 AN [ 7 i 8 RN R AR AL PRS2

k

Sterilisation with ethylene oxide & Z.}EKH

8.73. This method should only be used when no other method is practicable. During process validation, it
should be shown that there is no damaging effect on the product and that the conditions and time
allowed for degassing result in the reduction of any residual ethylene oxide (EO) gas and reaction
products to defined acceptable limits for the given product or material.

RA B HAD T FEA AT A BT AT 5. 75 L 2REEfE g, NUE B A R RO, BAAHE
AR SRR [B) PR AT AT B B B S 2t (EO) AR AN S B ) B A1 28 B 5 7 i ARk () ] 42529
.

8.74. Direct contact between gas and microbial cells is essential, precautions should be taken to avoid
the presence of organisms likely to be enclosed in material such as crystals or dried protein. The
nature, porosity and quantity of packaging materials can significantly affect the process.

AR P 20 i 2 1) 4 B Rl 22 S ), R BT i it 4 P RE AL AEYRL Cln b AT
HED PRI EEAREOIERT . SRR AN ECE A B2 R K L2

8.75. Before exposure to the gas, materials should be brought into equilibrium with the humidity and
temperature required by the process. Where steam is used to condition the load for sterilisation, it
should be of an appropriate quality. The time required for this should be balanced against the
opposing need to minimize the time before sterilisation.

Fe e TURZAT, NAEYIRRTG 2K T2 T BRI RE 26 F T o AR 28O0 e B AT K Ak PR
FITEOLT , BN B AT 18 2 (o o s T 5 e 5 2 8 I 1) 2L R R AR 4 et KT T80 T 1) S SRR A

8.76. Each sterilisation cycle should be monitored with suitable Bls, using the appropriate number of test

units distributed throughout the load at defined locations that have been shown to be worst case
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locations during validation.
AN K BEIGER RLASE L E 24 B AP s AT B, SR i 2 5 R AR A8 7 77 0 AT AE 2 0 B 1
E NI ZE AL E

8.77. Critical process parameters that could be considered as part of the sterilisation process validation
and routine monitoring include, but are not limited to:

K L ZHAEA H H 42 N R R T2 S, HART:

i. EO gas concentration.
EO AWK

ii. Pressure.

i)

iii. Amount of EO gas used.

EO A&

iv. Relative humidity.
FHXS I

v. Temperature.
T

vi. Exposure time.
R I [H]

8.78. After sterilisation, the load should be aerated to allow EO gas and/or its reaction products to desorb
from the packaged product to predetermined levels. Aeration can occur within a steriliser chamber
and/or in a separate aeration chamber or aeration room. The aeration phase should be validated as
part of the overall EO sterilisation process validation.

K TERSE, N RPIREATIE R, DMl EO AU/ S S ) A3 7 it rRoRE TR LR R, IRk )
TR o 38T 7E K BRAR AT Rl SR B8 R kAT . @SB BNAE N A EO KL E
BAUER) — N7 R HEATIAE .

Filter sterilisation of products which cannot be sterilised in their final container

FEF 2 KB b I R BT 98

8.79. If the product cannot be sterilised in its final container, solutions or liquids should be sterilised by
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filtration through a sterile sterilising grade filter (with a nominal pore size of a maximum of 0.22 ym
that has been appropriately validated to obtain a sterile filirate) and subsequently aseptically filled
into a previously sterilised container. The selection of the filter used should ensure that it is
compatible with the product and as described in the marketing authorization (see paragraph 8.135).
WA S A RETE B 2 A BEAT K, AV R A R il — M e IE R 77 30 (2l &4
BRI fLAR A KDY 0.22um, LAERAGJC B Y8R0 SRBEAT K, Bl Jo A0 1 e 28 L o K il ) 4 A
JE AR AR FEN SRR 5 R AR, IR AR LT RS e (L 8.135).

8.80. Suitable bioburden reduction prefilters and/or sterilising grade filters may be used at multiple points

during the manufacturing process to ensure a low and controlled bioburden of the liquid prior to the
final sterilising filter. Due to the potential additional risks of a sterile filtration process, as compared
with other sterilisation processes, an additional filtration through a sterile sterilising grade filter, as
close to the point of fill as possible, should be considered as part of an overall CCS.
AR PR R AT AE 22 M T A A 2 B BRI AR ) D B T i A AR B R L IR, DA ORAE AR &
I BT 06 28 AT PRIV 1R 2R ) 4 AL TR ) B2 4 KK . R K B T2 AR, T EEd e T2
FFAETEAE B RA AU, 8 HE 2 A TR — N R AT RS T E e A B 1) I T 10 e A I 90 e R AT IO A3 i
A% REXGE AN CCS AR — 34

8.81. The selection of components for the filtration system and their interconnection and arrangement
within the filtration system, including pre —filters, should be based on the critical quality attributes of
the product, justified and documented. The filtration system should minimize the generation of fibres
and particles, not cause or contribute to unacceptable levels of impurities, or possess characteristics
that otherwise alter the quality and efficacy of the product. Similarly, the filter characteristics should
be compatible with the fluid and not be adversely affected by the product to be filtered. Adsorption
of product components and extraction/leaching of filter components should be evaluated (see
paragraph 8.135).

IR RGA LSS, UEAELIE RGN BRI BT, O PLIESs, NS ™m
AR JE IR B, IR PAERIRIE S, . 1 I8 AR G SR B D AT 4ERGIORL IR 7 A, ANy Tl el
FSR BT AN AT 3232 7K, BRESCAR 7 i o S D 80 L 2 e o [RIRE IS, I SRR R N 25 5 AR AH UL IS
Ry B8 it AR LSRR AR SRR o OO AL 20 AL 8 S AL R 3 HH /A H R AT DA
(PN 8.135).

8.82. The filtration system should be designed to:
I RGN

i. Allow operation within validated process parameters.

FVFAEZIRAE ) T Z S A0 H A AT R A .
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ii. Maintain the sterility of the filtrate.

YEFF UM TC TR E -

iii. Minimize the number of aseptic connections required between the final sterilising grade filter and
the final filling of the product.
B/ IV B3 24 R T 2 A 0 4 AR 7 it e £ VRE R 2 1) P I T TR AU B

iv. Allow cleaning procedures to be conducted as necessary.
FOVFAE L ZEIN AT ISR

v. Allow sterilisation procedures, including sterilisation in place, to be conducted as necessary.

FOVFAE L ZEI HEAT ELHG SIP 12 A KR -

vi. Permitin —place integrity testing, of the 0.22 um final sterilising grade filter, preferably as a closed
system, both prior to, and following filtration as necessary. In —place integrity testing methods
should be selected to avoid any adverse impact on the quality of the product.

FOVFAE L BN AEI JEZ BRI Z JEX) 0.22 pm S BRI O E SR HEAT AE 2 e BV, B dif Ay —
MNEWRG, PSRV T, DARE G 0] 7 it o AE AT AT AR 52

8.83. Sterile filtration of liquids should be validated in accordance with relevant Pharmacopeia
requirements. Validation can be grouped by different strengths or variations of a product but should
be done under worst —case conditions. The rationale for grouping should be justified and
documented.

TR (1753 B 3 8 . 24 42 HEURH G 24 S R R AT S0 UE o 30 00F AT 7= i () /S [RRAR BRFP IS AT 4040, (E
MIERZEHOL FHET . ROIEH 240 1) &3 Il sk

8.84. During filter validation, wherever possible, the product to be filtered should be used for bacterial
retention testing of the sterilising grade filter. Where the product to be filtered is not suitable for use
in bacterial retention testing, a suitable surrogate product should be justified for use in the test. The
challenge organism used in the bacterial retention test should be justified.

RLVE SRS AESIIA), R AT, WA AR I D i AT R T R D A B AR R e A e AN
T2 R AR R A, R FH 3 AR ot TR 1 B R R o I VR I 4 A 48 B K e P FE B
EY) .

8.85. Filtration parameters that should be considered and established during validation should include,
but are not limited to:

BT RE P N RE AN E I IE S, N EAR T
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i. The wetting fluid used for filter integrity testing:
FH T3 3 8 5 R 0 4 P R D

* It should be based on the filter manufacturer’s recommendation or the fluid to be filtered. The
appropriate integrity test value specification should be established.
P2 I e B U0 Y R 224 1 B A (N T A B O A T B A . A N )
S B A PR HE o

e If the system is flushed or integrity tested in —situ with a fluid other than the product,
appropriate actions are taken to avoid any deleterious effect on product quality.
U SR b A B FARBAR R, R GEEAT I Be BGEAT B SE B, BOREUE 5, DA
G Xof 77 i o B AR AT AT A T R

ii. Filtration process conditions including:
ORI SRR

*  Fluid pre filtration holding time and effect on bioburden.

AU IR RS £ R A IR V) RIS A 7 8 PR S

*  Filter conditioning, with fluid if necessary.
WA B, PR 1 R AT R

¢ Maximum filtration time/total time filter is in contact with the fluid.

B A T PRI 8] /1oL 08 4 A B 1]

*  Maximum operating pressure.

SN (i)

. Flow rate.

Wk

o Maximum filtration volume.
KIS JEE

e Temperature.
RFE

* The time taken to filter a known volume of bulk solution and the pressure difference to be
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used across the filter.

AL Y SRR AR YA VR P i) A 3 g8 e 90 8 PP i 14 P 22

8.86. Routine process controls should be implemented to ensure adherence to validated filtration
parameters. Results of critical process parameters should be included in the batch record, including
but not limited to the minimum time taken to filter a known volume of bulk solution and pressure
difference across the filter. Any significant difference from critical parameters during manufacturing
should be documented and investigated.

o7 SE i AR A A ] AT DR 2 B I 2. R TS 85 RN AL S AEfIb Gl sk,
FEAEAN PR T 8 O A4 AR PR BSCRE VAU 75 0 o R P T AR 4 b 0 IR 72 o BT SoNf A 7k ﬁ¢%
RS HIATAT B35 2= 5+

8.87. The integrity of the sterilised filter assembly should be verified by integrity testing before use (pre —
use post sterilisation integrity test or PUPSIT), to check for damage and loss of integrity caused by
the filter preparation prior to use. A sterilising grade filter that is used to sterilise a fluid should be
subject to a non —destructive integrity test post —use prior to removal of the filter from its housing.
The integrity test process should be validated and test results should correlate to the microbial
retention capability of the filter established during validation. Examples of tests that are used include
bubble point, diffusive flow, water intrusion or pressure hold test. It is recognized that PUPSIT may
not always be possible after sterilisation 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 a non —integral filtration system. Points to consider in
such a risk assessment should include but are not limited to:

LK I I 1 2 2L A1 1) e ek I e P i o e B A (o FH A K e 52 B M, PUPSIT), LIS
P T A P T P A 283 ) 5 BE PO BRI o FH T BB AT VAR o T P ok BT R4 N 2 7 )
BEAT TR S BN, AR5 PR 8 as MUESE B o e VR VR N B0IE, IR A 2R Y 2
5 AR R L6 UE IR ST ) B A M AR e ) IR SR o A BN SE ) L AE A G, FTRURK, K
RNESUE S R FFEG . EH N, BT TZRRE] (B AR MR RO, PUPSIT JfANGE
SOETEKIE Ja T . ERXFEFOLY, FERBGEAUTE, ATiRR Cadt iy 1A p XK AL, Jfmnd se
it 2 PR R SE IS R, DRI 8 2R 4 e B A0 2R ) XUy o AEJEAT IXURS: VA I 182 2% 18 ) 2 1
IVKIRATERN

i. In depth knowledge and control of the filter sterilisation process to ensure that the potential for
damage to the filter is minimized.

XL e A KB RN T AR, DL DR 1 D8 28 AV FE 5 A4 B B R 1K

ii. In depth knowledge and control of the supply chain to include:
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¢  Contract sterilisation facilities.
ZEHE KA 13 it

e Defined transport mechanisms.

B R S AL |

* Packaging of the sterilised filter, to prevent damage to the filter during transportation and
storage.

Xt RKIE e R g A AT R, B A Is  An ff Ai Re AR L e A

iii. In depth process knowledge such as:
X LEMRN T, 4.

e The specific product type, including particle burden and whether there exists any risk of
impact on filter integrity values, such as the potential to alter integrity —testing values and
therefore prevent the detection of a non —integral filter during a post —use filter integrity test.
HARK) P A, AL 25 JURE G AT R 75 A7 FE AT AR S 0 1 2 5 B PERUE A XUy, LT i e 3e
PR CREE A S, AT TGV AE A8 FH 5 5 A I e A rhks I 38 76 HE ) B 4%

* Pre filtration and processing steps, prior to the final sterilising grade filter, which would
remove particle burden and clarify the product prior to the sterile filtration.
FER A BRSO DRSS A0, W B IR ER,  wT DALERR TR 0 18 A I B SokE 7 O F 14k

|}
HH o

8.88. The integrity of critical sterile gas and air vent filters (that are directly linked to the sterility of the
product) should be verified by testing after use, with the filter remaining in the filter assembly or
housing.
%%M%iﬁWﬁﬁﬁLﬁ%(E%%#mm%lﬁw%%)m%%ﬁféfﬁﬁFﬁ‘MWE%

LR B ORI FE I 8 AR AL BE e

8.89. The integrity of non —critical air or gas vent filters should be confirmed and recorded at appropriate
intervals. Where gas filters are in place for extended periods, integrity testing should be carried out
at installation and prior to replacement. The maximum duration of use should be specified and
monitored based on risk (e.g. considering the maximum number of uses and heat
treatment/sterilisation cycles permitted as applicable).

AR A 2 BRI PR ) 58 B Y DA 4 ) (B B EAT B A FIE 3¢ o AR MRIL I8 2 A RS T IS
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8.90.

8.91.

8.92.

8.93.

8.94.

(VGG U] A 2 2 ot R AT 5 i TR AT S M o IR DX S R s AR s 00 A AR (91 13 24
I 25 1 SOV A S R A8 P OB IR AR B K B DD o

For gas filtration, unintended moistening or wetting of the filter or filter equipment should be avoided.
AT PR, G I A R T ) R A T

If the sterilising filtration process has been validated as a system consisting of multiple filters to
achieve the sterility for a given fluid, the filtration system is considered to be a single sterilising unit
and all filters within the system should satisfactorily pass integrity testing after use.

T SR o I 90 2R S S E TR T T KT £ 2 N L IR R AL RN R GRS AR Y, TR
AREANRGHANTE N — DR — BRI AT, T H RGN P Al 8 a8 R A 7848 FH i i = 138 e 38
PRI

In a redundant filtration system (where a second redundant sterilising grade filter is present as a
backup but the sterilising process is validated as only requiring one filter), post —use integrity test of
the primary sterilising grade filter should be performed and if demonstrated to be integral, then a
post —use integrity test of the redundant (backup) filter is not necessary. However, in the event of a
failure of the post —use integrity test on the primary filter, post —use integrity test on the secondary
(redundant) filter should be performed, in conjunction with an investigation and risk assessment to
determine the reason for the primary filter test failure.

FETURIERGE T (FFES RS A TURRE SN IERS, HERE T ZRIEMER — g,
REPRAT T2 B T A s ) S BRI, R 3 R T 200 3 i AR IR I S R Y, AN T R %
TUAR I PEAR AT 5 0 e B SR, G 2R S DS S 1) S B PRI 2 e, U At 6
TUAR I JERRTT A FH 5 e BV, [ B S At e = 3 i 8 14D e 2 P 2 T T o A J5 AT 2 0 X
At

ﬁ
ﬁ

Bioburden samples should be taken from the bulk product and immediately prior to the final sterile
filtration. In case where a redundant filtration set —up is used, it should be taken prior to the first filter.
Systems for taking samples should be designed so as not to introduce contamination.

A SRR i N X R 7 i, A R A R T I i A B R . A SRAEH 7RI e B, N
FES — L IEAS AT AT IR . IURE RGBS TIANTT G

Liquid sterilising grade filters should be discarded after the processing of a single batch and the
same filter should not be used continuously for more than one working day unless such use has
been validated.

TRARBR BRI AR B B E e UG R 5, I LR — AN g s e A 1 DM IEH,
BRAEEAT AR IE -
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8.95. Where campaign manufacture of a product has been appropriately justified in the CCS and validated,
the filter user should:

FE77 i BOVEAE P I REAE CCS i CGE M E AL f5 , I JEAR 8 AN AR 24

i. Assess and document the risks associated with the duration of filter use for the sterile filtration
process for a given fluid.

PP IS T4 R WA HEAT B3R BT 308 1) I35 PO 45 522 P g P AR 5% B8 XU

ii. Conduct and document effective validation and qualification studies to demonstrate that the
duration of filter use for a given sterile filtration process and for a given fluid does not compromise
performance of the final sterilising grade filter or filtrate quality.

PAT I A R RAEF AR FE, DA WILE 45 78 (0 B T I i e R R 45 T PV A v o i s P 45
I ) AN 2 B M i 24 3% TRT B e D4 100 P R 0 Y

iii. Document the maximum validated duration of use for the filter and implement controls to ensure
that filters are not used beyond the validated maximum duration. Records of these controls should
be maintained.

RGO Y RL IR B AT YIS 8], S 2 15 0 i PR T J08 4 P58 PR e ) AN e e 2 36 1) 8
KA R FH IS TR] o X L2 RS B T AR B

iv. Implement controls to ensure that filters contaminated with fluid or cleaning agent residues, or
considered defective in any other way, are removed from use.
SEREAE S, ORI AR B DR B B TS S BB RS, OB A A AT A R A e R A
FHE

Form —Fill —Seal (FFS) f% —# 3

8.96. The conditions for FFS machines used for terminally sterilised products should comply with the
environmental requirements of paragraphs 8.3 and 8.4 of this Annex. The conditions for FFS
machines used in aseptic manufacture should comply with the environmental requirements of
paragraph 8.10 of this Annex.

T 8K 7= i) FES B B 56 A REATF 5 AP 5% 8.3 Al 8.4 IUMEEEK . T oW A 1) FFS X
B W SRAT AT G AR B 3% 8.10 BrIIFRBEEK

8.97. Contamination of the packaging films used in the FFS process should be minimized by appropriate
controls during component fabrication, supply and handling. Due to the criticality of packaging films,
procedures should be implemented to ensure that the films supplied meet defined specifications and

are of the appropriate quality, including material thickness and strength, microbial and particulate
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contamination, integrity and artwork, as relevant. The sampling frequency, the bioburden and, where
applicable, endotoxin/pyrogen levels of packaging films and associated components should be
defined and controlled within the PQS and considered in the CCS.

FELAA IS | AN AL B R T, NEIE D E 2 R FES T2 P A A A A ke I A e P 2 A I
TR A B, S SRR AT DR TR A B AT 5 I HOARHE R A & 4 B R, A3
BHEEERGREE . SUEPFIRORITS B S B RIARSCHORERT . SEAE PQS Hhg ORI i) A0 e IR AR 5C
AR EUREAR . A (& D WEERFANEUKF, IHE CCS HmbAE &,

8.98. Particular attention should be given to understanding and assessing the operation of the equipment,
including set —up, filling, sealing and cutting processes, so that critical process parameters are
understood, validated, controlled and monitored appropriately.

ERE I R BRI VT AL Ve 4R, EAE I, R BENDIRIRE, DMEIEREME. SOk, )
A R A S5

8.99. Any product contact gases, e.g. those used to inflate the container or used as a product overlay,
should be appropriately filtered, as close to the point of use as possible. The quality of gases used
and the effectiveness of gas filtration systems should be verified periodically in accordance with
paragraphs 6.18 and 6.19.

FEAT 577 S Al i A, lan . F T8 284 0 ORI AR P il B 78 ) U AR S AT e S A FH s f 7
HATIE I U8 . NARYE 6.18 F1 6.19 JE 150 1IE Jr FH AU (1) 51 B AU I8 R G A 201k

8.100. The controls identified during qualification of FFS should be in alignment with the CCS. Aspects
to be considered include but are not limited to:

£ FFS R AR 2 Pl fi i 5 CCS fRFF—2. 5 5 [E 7 i A HFEAR T

i. Determination of the boundaries of the critical zone.

Tif 5 R B X I3 5
ii. Environmental control and monitoring, both of the machine and the background in which it is
placed.

PRSP A, B B A E TR T 5

iii. Personnel gowning requirements.

N GLEARELR

iv. Integrity testing of the product filling lines and filtration systems (as relevant).

77 R LA P8 R G SE BRI B (A )
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Vi.

Vii.

viii.

8.101.

Duration of the batch or filling campaign.
HEUR BRI Bl (R FF B2 ]

Control of packaging films, including any requirements for film decontamination or sterilisation.
LT RAE ], BRI 250 BOK B A 2K

Cleaning —in —place and sterilisation —in —place of equipment as necessary.
WA LIS X L% HEAT E BRI Ve FIAE 2 K TR

Machine operation, settings and alarm management (as relevant).
WA, BWENREEH (MR,

Critical process parameters for FFS should be determined during equipment qualification and

should include, but are not limited to:

FFS ox it T ESHNAE BB E, I AR EAR T

vi.

Vii.

Settings for uniform package dimensions and cutting in accordance with validated parameters.

RIEFAL NS B BRI R R

. Setting, maintenance and monitoring of validated forming temperatures (including pre —heating

and cooling), forming times and pressures as relevant.
BB YRR 2 SR A S BT CRLAE TR 20D . BRI RIS )

Setting, maintenance and monitoring of validated sealing temperatures, sealing temperature
uniformity across the seal, sealing times and pressures as relevant.
BB YEPNIR S IR B BHR . BB S SR S BRI AR .

Environmental and product temperature.
B it il B

Batch —specific testing of package seal strength and uniformity.

B B 9 B AN SIPE LR E T

Settings for correct filling volumes, speeds and uniformity.

IR . SRR S B

Settings for any additional printing (batch coding), embossing or debossing to ensure that unit

integrity is not compromised.
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AEATESRENR (5D MY RS BCE, DA OR 3 se BEVE AN 2 5

viii. Methods and parameters for integrity testing of filled containers (see paragraph 8.22).
RERCR A C RN TS H (U I 8.22).

8.102. Appropriate procedures for the verification, monitoring and recording of FFS critical process

parameters and equipment operation should be applied during production.

FEA 7= I R o SR S 2 R PR B R . MR ANd St FFS K L Z S BB & 1.

8.103. Operational procedures should describe how forming and sealing issues are detected and
rectified. Rejected units or sealing issues should be recorded and investigated.

AR P N 38 G AL AN 0 I S PR R S i R, A D A ) A0 2 i i AU T SR AT

8.104. Appropriate maintenance procedures should be established based on risk, and include
maintenance and inspection plans for tooling critical to the effectiveness of unit sealing. Any issues
identified that indicate a potential product quality concern should be documented and investigated.
TR 8 XS il 7 38 24 H) AR AR P, LN LB G R 2 R B B ) TR 4 A At Rl . AR AR
ol S FR) 2 B 7 i i 2 ) e ) i) e 2 1 S AE S AT I 2

Blow —Fill -Seal W —# —3t

8.105. Blow —Fill —Seal equipment used for the manufacture of products which are terminally sterilised
should be installed in at least a grade D environment. The conditions at the point of fill should comply
with the environmental requirements of paragraphs 8.3 and 8.4.
T AP B 2R B i R B A N2 e e 22/ D b, ER X S8 A AP & 8.3 Al 8.4
FIFREE R

8.106. BFS used for aseptic processing:
BFS AT EEILZ:

i. For shuttle type equipment used for aseptic filling, the parison is open to the environment and
therefore the areas where parison extrusion, blow —moulding and sealing take place should meet
grade A conditions at the critical zones. The filling environment should be designed and
maintained to meet grade A conditions for viable and total particle limits both at rest and when in
operation.

FIT To v e A B B0, RN ISR T I, RIM R A L L W R 85 i 1) DX S X
I 2 A okt o REZEIRET BT FILES N 2 A ok, B AN I TG PR 5~ AR R T 450
i i A PR K
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ii. For rotary —type equipment used for aseptic filling, the parison is generally closed to the
environment once formed, the filling environment within the parison should be designed and
maintained to meet grade A conditions for viable and total particle limits both at rest and when in
operation.

T T R e Nt , TN MW — BRSO SR T, AR N RO IR B Y
THANZES S A2 i A AN BN A AT P AL 5~ RS R 7 H0 /2 A RER .

iii. The equipment should be installed in at least a grade C environment, provided that grade A/B
clothing is used. The microbiological monitoring of operators wearing grade A/B clothing in a
grade C area, should be performed in accordance with risk management principles, and the limits
and monitoring frequencies applied with consideration of the activities performed by these
operators.

WRAEH AB i ik, W& R EDZIAE C HIMBih. £ C RN 57H AIB JURREM#H:AE
N FREAT AP I, 42 B R 8 B S AT, IR e ) IX L AR N 53 BT DA S 1R 3 ) T FH
(147 BELAEL R 0 A

8.107. Due to the generation of particles from polymer extrusion and cutting during operation, and the
restrictive size of critical filling zones of BFS equipment, in operation monitoring of total particle for
BFS equipment is not expected. However, data should be available to demonstrate that the design
of the equipment ensures that critical zones of the filling process environment would meet grade A
conditions in operation.
H TR T AR R EE HATIE 2= Aok, DL BFS a8 OB R X (1) R PR, BRIk oot
Akt BFS W& B TR T A EI (H2, RIS AEEEE RAIE I & Bt AT DR 2 AR 3R 58
R D% B DX A AR TP 2 A kAT

8.108. Viable environmental monitoring of BFS processes should be risk —based, and designed in
accordance with section 9 of this Annex. In operation viable monitoring should be undertaken for the
full duration of critical processing, including equipment assembly. For rotary —type BFS equipment,
it is acknowledged that monitoring of the critical filling zone may not be possible.

BFS T ZHIMAEYH I IS T XU, JRARIE A 55 9 Wb T ¥t BAE SRR AR R BN 1A
AT AN AIE TR R, BRI A AR TR BFS 4%, TIRETLIE IR P RS X

8.109. The environmental control and monitoring programme should take into consideration the moving
parts and complex airflow paths generated by the BFS process and the effect of the high heat
outputs of the process, (e.g. through the use of airflow visualization studies and/or other equivalent
studies). Environmental monitoring programmes should also consider factors such as air —filter

configuration, air —filter integrity, cooling systems integrity (see paragraph 6.21), equipment design
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8.110.

8.111.

8.112.

8.113.

8.114.

and qualification.

ISR o R B 5 8 BFS T2 AR VS B R AR AR A B R AR DA K T 2R v PV B A L 52
Wiy A, 3E A A AT A I SO AN B A S RO FD o PRSI I T RIIE B2 R A U AR E
AR TR WEIRGUEENE (RN 6.21), W& BRI FIINER .

Air or other gases that make contact with critical surfaces of the container during extrusion,
formation or sealing of the moulded container should undergo appropriate filtration. The quality of
gas used and the effectiveness of gas filtration systems should be verified periodically in accordance
with paragraphs 6.18 and 6.19.

FERTY A A BT B e R v 5 2 2 O B R T 9 ik 1) 2 RO A U B e e 2 I i o
FRAE 6.18 1 6.19 & I8 IE BT I U4 1A o B A U4l I8 2R 48 O 81k

Particulate and microbial contamination of the polymer granulate should be prevented by
appropriate design, control, and maintenance of the polymer granulate storage, sampling and
distribution systems.

RIS JE G YIRRLAE AR DUREFI 23 T ARG 2 et bl A gEdroie By 1F 58 G M RURL AR AORL AN Tl A= 4

bR/

The capability of the extrusion system to provide appropriate sterility assurance for the moulded
container should be understood and validated. The sampling frequency, the bioburden and, where
applicable, endotoxin/pyrogen levels of the raw polymer should be defined and controlled within the
PQS and considered in the CCS.

R AN IGAIE % 2R 40 9 R A AR 0 2 T B DR IR PR R D o JEUR SR S D IR BBURE S92 L A S R (o
WD WEEREKFRAE PQS g SURIEH], FF7E CCS Hmbhi% &,

Interventions requiring cessation of filling and/or extrusion, moulding and sealing and, where
required, re —sterilisation of the filling machine should be clearly defined and described in the filling
procedure, and included in the APS as relevant (see paragraphs 9.34, 9.35 and 9.36).

TSRS IEERE AN/ B . BRI S A DA R A T A X R R M LR A T K R AT TR i A S AR
H B E ORISR, JEEIE S 7E APS (1L 9.34, 9.35 71 9.36).

The controls identified during qualification of BFS should be in alignment with the site’s CCS.

Aspects to be considered include but are not limited to:

BFS A& M\ R riR i R i fiE bR 5 L)1 CCS — 8, FREH BT HAFHEAR T

i. Determination of the boundaries of the critical zone.

il 7 R B DX sk i 7
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vi.

Vii.

viii.

8.115.

. Environmental control and monitoring, both of the machine and the background in which it is

placed.

PRSP AR I, B e g DAL B4 B AR ) A 5

Personnel gowning requirements.

N AEARER

Integrity testing of the product filling lines and filtration systems (as relevant).

7 R A AN g AR G 0 e BRI (A =)

Duration of the batch or filling campaign.

FER BT S A AR R R IR K

Control of polymer granulate, including distribution systems and critical extrusion temperatures.

PEH B EWIRORL, BLAE 7 R GEA R BEB HiR FE

Cleaning —in —place and sterilisation —in —place of equipment as necessary.

LI X A AT AR LRI T AR 2K

Machine operation, settings and alarm management (as relevant).

BERRIE, BEAMREEE (WA,

Critical process parameters for BFS should be determined during equipment qualification and

should include, but are not limited to:

BFS 1)kt LSRN AR s i IR 2, I N EART

iv.

Clean —in —place and sterilisation —in —place of product pipelines and filling needles (mandrels).

PR TEANER T GOV HIEL S s ALK TR o

. Setting, maintenance and monitoring of extrusion parameters, including temperature, speed and

extruder throat settings for parison thickness.

B RE . qefr i, AR, AR R B B LG B .
Setting, maintenance and monitoring of mould temperatures, including rate of cooling where
necessary for product stability.

BRI BCE . ef AT, B AR TP 5 BV A

Preparation and sterilisation of ancillary components added to the moulded unit, e.g. bottle caps.
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AN E R 2 S TT Al B AL A MUK, Bl iR .

v. Environmental control, cleaning, sterilisation and monitoring of the critical extrusion, transfer and
filling areas as relevant.

FREEGE . FARMIERE XIS I 1 L W0 . KA AR AR,

vi. Batch —specific testing of package wall —thickness at critical points of the container.

2 ) O LB R P A HE UL

vii. Settings for correct filling volumes, speeds and uniformity.

IR RN S B E

viii. Settings for any additional printing (batch coding), embossing or debossing to ensure that unit
integrity and quality is not compromised.
ARSI () M RSO CE, LA OR B T0 58 BE LA BT B AN 52 R

ix. Methods and parameters for integrity testing of 100% of all filled containers (see paragraph 8.22).
100% eSS e B M A S8 (FEIL 8.22).

x. Settings for cutters or punches used to remove waste plastic surrounding filled units (flash
removal).

P RS oo A B R R (KERBD) YIRS s LN B E .

8.116. Appropriate procedures for the verification, monitoring and recording of BFS critical process
parameters and equipment operation should be applied during production.
FEAE = AR P BRI S IR PR ISR . I ALk BFS 8 T 2S5 & 54

8.117. Operational procedures should describe how blowing, forming and sealing issues are detected
and rectified. Rejected units or sealing issues should be recorded and investigated.
AR P LA A Anr] Ror AN 2 TEWRA L BSRE AN r je o AH 5E DA A 5 10 00, 2 s a7 1 S5 AT
e

8.118. Where the BFS process includes the addition of components to moulded containers (e.g. addition
of caps to LVP bottles), these components should be appropriately decontaminated and added to
the process using a clean, controlled process.

Wk BFS L ZA4F ) A I8 (Blan, Jy LVP SR ), XS 1 BIEAT 1d 2 1 205 4k
B, IR LR T Z .
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8.119.

i. For aseptic processes, the addition of components should be performed under grade A conditions,
to ensure the sterility of critical surfaces, using pre —sterilised components.

XFERLZ, NAE A JSRE NI, DU A T 56 Ko (1 ALt RO SR i X JE BV

ii. For terminally sterilised products, the validation of terminal sterilisation processes should ensure
the sterility of all critical product pathways between the component and moulded container,
including areas that are not wetted during sterilisation.

XF T B R TR 7 i, B 2 R TR T 25 SRR I Aff R 2 A R RS Y 25 8 ) FR BT A O B 7 ot S ) I
PR, BT R S0 TR A TR ) X3

ii. Testing procedures should be established and validated to ensure the effective sealing of

components and moulded containers.

JS2 5 ST S8 UE T R 5 AR DR AL M R 2 45 (A 0 b

Appropriate maintenance procedures should be established based on risk, and include
maintenance and inspection plans for items critical to unit sealing, integrity and sterility.
JRLAR AR RS ] 5 3 G 4P RE T, AR T B SE B AG B 2 O ) I A AR A
%

8.120. The moulds used to form containers are considered critical equipment and any changes or

modification to moulds should result in an assessment of finished product container integrity, and
where the assessment indicates, should be supported by validation. Any issues identified that
indicate a potential product quality concern should be documented and investigated.

FH T BB 248 ROASE FL R A5 SGBRE A B, 0 G P ALY A £ ) 8 B i 5 8 2 A HLoxo ol it 25 45 58 B
FOREI,  JFIE R BAIE ST o AR AR] VR0 R BV LR it JoT 2 () R A 1 8 7 10 S A SO P AT R T

Lyophilization ¥4

8.121. Lyophilization is a critical process step and all activities that can affect the sterility of the product

or material need to be regarded as extensions of the aseptic processing of the sterilised product.
The lyophilization equipment and its processes should be designed to ensure that product or
material sterility is maintained during lyophilization by preventing microbial and particle
contamination between the filling of products for lyophilization, and completion of lyophilization
process. All control measures in place should be determined by the site’s CCS.
BT — D RE T 2RI, Pra al BER2m = it sV I v 13 S0 75 EER A K B e 7= i G
PR IIE o PR B &AL L2 et N REAf OR ™ it SR HE VR IR G B PR DR e, B LA Tk
T i RE R IR L 285 W R AE Y AR5 B o BT E A58 R th ) /) CCS g
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8.122. The sterilisation of the lyophilizer and associated equipment (e.g. trays, vial support rings) should
be validated and the holding time between the sterilisation cycle and use appropriately challenged
during APS (see paragraph 9.33). The lyophilizer should be sterilised regularly, based on system
design. Re -—sterilisation should be performed following maintenance or cleaning. Sterilised
lyophilizers and associated equipment should be protected from contamination after sterilisation.
BT WA B (FIAnFERE . PEAR/NISCIEIR) K E NS 5nHE, 7 APS BAIRE 24 B Pk K
PRI 2 ) A ERAFI IR (PR 9.33) 0 RTHLN T RGWTH BT E WK« E4EP A 5
EREAT KB o MBI L K S VR LA SR AR K e 32 25 G

8.123. Lyophilizers and associated product transfer and loading/unloading areas should be designed to

minimize operator intervention as far as possible. The frequency of lyophilizer sterilisation should be
determined based on the design and risks related to system contamination during use. Lyophilizers
that are manually loaded or unloaded with no barrier technology separation should be sterilised
before each load. For lyophilizers loaded and unloaded by automated systems or protected by
closed barrier systems, the frequency of sterilisation should be justified and documented as part of
the CCS.
PR HUMIRH 5% PR 7 it e 1 A0 2R 380 0 8 XA 0 T R AT B IR R A B T R B K B PR A
A AR P 5 R G TS Gl S BT AT XU R A 7€ « T2 B4R £ HLIRA B Bk 70 8 B R 4L
EAEARF R BT IEAT KR o 0T B 3 R e 8OR ED g sl bh 38 P R B R G R IO R TAL, SR 2K
WAE R G, JFEAN CCS M—HBrid RESR.

8.124. The integrity of the Iyophilizer should be maintained following sterilisation and during
lyophilization. The filter used to maintain lyophilizer integrity should be sterilised before each use of
the system and its integrity testing results should be part of the batch certification/release. The
frequency of vacuum/leak integrity testing of the chamber should be documented and the maximum
permitted leakage of air into the lyophilizer should be specified and checked at the start of every
cycle.

K G DL SR R AE R R TALR G se B e o T 4ERRR T A 50 B PR IR I 08 25 I 7 R A5 FH i
BEAT KB, Had i s 72 B NS SR N A T8O TR I — 870 o RATLIEAA A 02 i i 58 R 0k
AT LS, ENRTLIR B R F0 V2 AUt 8 B A E IFAE B IRV IR TSR I BEATAG 2

8.125. Lyophilization trays should be checked regularly to ensure that they are not misshapen or

damaged.

S F S A A R T AR DR L E AT iR

8.126. Points to consider for the design of loading (and unloading, where the lyophilised material is still

unsealed and exposed), include but are not limited to:

R (WMRET R AR E R 2, OB Wit 25 B A G A EAR T
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i. The loading pattern within the lyophilizer should be specified and documented.

I E FFAC SRR T LA R 3807 5

ii. The transfer of partially closed containers to a lyophilizer should be undertaken under grade A
conditions at all times and handled in a manner designed to minimize direct operator intervention.
Technologies such as conveyor systems or portable transfer systems (e.g. clean air transfer carts,
portable unidirectional airflow workstations) should be used to ensure that the cleanliness of the
system used to transfer the partially closed containers is maintained. Alternatively, where
supported by validation, trays closed in grade A and not reopened whilst in the grade B area may
be used to protect partially stoppered vials (e.g. appropriately closed boxes).

KRB PR SREIE BRI, TEIRAAE A JORAF T IR — MRS S/ MU AR R BT
T3 AORBEAT o LA T ARkl R G B EHE AL R G (BN, s AU A, (IR R T
TEG) SRR, DA IRBENS 4ERS F T #2180 70 % A A 0 R SRR B . B0, Nz 40iiE, mr bl
fEHAE A RIXCE P HAE B RIXAFRIATIT I FEAE LRGP R ZE R PUAR (il & 3 =R 7).

iii. Airflow patterns should not be adversely affected by transport devices and venting of the loading

zone.
AT L AN 32 T i 4 R 2R A8 X e XU B

iv. Unsealed containers (such as partially stoppered vials) should be maintained under grade A
conditions and should normally be separated from operators by physical barrier technology or
any other appropriate measures.

REB RS (BIUR 7G4 R FE RV RIORFRE A ZU60F T, HIlH ROmE Y3 E B HoR
Bt A B 5 A SRR

v. Where seating of the stoppers is not completed prior to opening the lyophilizer chamber, product
removed from the lyophilizer should remain under grade A conditions during subsequent handling.
FERTHITITRT, A TR R ZIRAS, WP G R LT T — DRI BLORFFAE A 205k
(R

vi. Utensils used during loading and unloading of the lyophilizer (e.g. trays, bags, placing devices,
tweezers) should be sterile.
TRV EAEN S T H (e, 87, S E. 851 NEH.

Closed systems ZH &%

8.127. The use of closed systems can reduce the risk of microbial, particle and chemical contamination
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from the adjacent environment. Closed systems should always be designed to reduce the need for
manual manipulations and the associated risks.

B R G A FH AT DAk D SRR T AR AR BRI AE ) LRI 2205 G B RS o B P R SR ) v SRR 46
Lyl N T HRAE SR IC KU o

8.128. ltis critical to ensure the sterility of all product contact surfaces of closed systems used for aseptic
processing. The design and selection of any closed system used for aseptic processing should
ensure maintenance of sterility. Connection of sterile equipment (e.g. tubing/pipework) to the
sterilised product pathway after the final sterilising grade filter should be designed to be connected
aseptically (e.g. by intrinsic sterile connection devices).

PRAEF T TG B A 0% A R G BT 7 R R T G W 2 AR 8 ot i . T B L2 E M RSt
OB ML RE R S B R TE PE IR FR . ORI IES E A TR LW R & (WE T 5EK 508
KR 7 b TE A B LB N E T IE R 77 5, il N FE R O R

8.129. Appropriate measures should be in place to ensure the integrity of components used in aseptic
connections. The means by which this is achieved should be determined and captured in the CCS.
Appropriate system integrity tests should be considered when there is a risk of compromising
product sterility. Supplier assessment should include the collation of data in relation to potential
failure modes that may lead to a loss of system sterility.

A 3 2 A i A O/ B T o R O AL i 58 k. BAE CCS i JFic i - 77 0. B F
3 7 i TG B R R UGN, N 2% R 1 R AR e e R ko I R 1P A A 35 X T RE S BUR GEE B
IR ISP AE RIS YA S0 A AT IR AR

8.130. The background environment in which closed systems are located should be based on their

design and the processes undertaken. For aseptic processing and where there are any risks that
system integrity may be compromised, the system should be located in grade A. If the system can
be shown to remain integral at every usage (e.g. via pressure testing and/or monitoring) then a lower
classified area may be used. Any transfer between classified areas should be thoroughly assessed
(see paragraph 4.10). If the closed system is opened (e.g. for maintenance of a bulk manufacturing
line) then this should be performed in a classified area appropriate to the materials (e.g. grade C for
terminal sterilisation processes, or grade A for aseptic processing) or be subject to further cleaning
and disinfection (and sterilisation in case of aseptic processes).
ARG SN AT HBO U T E . X TR L, W AH RE08 0 aes2
TR PRI, U SR HC B AE A G X3 o G SR n] AR % R G AR X A FH I e O e e B P (5l
AL s g PR/ BRI D, A AT ek T B AE B AR AR o BRIV Ak AN R 20 DX S TR
EATEF (VEW 4100, WIRE A RGHATIT (O HCR AL = G AT 4R3I R T PR A & 241
R X AAT (N, &K T2, 78 CRIX, X TIRmElE, £ AKX, siFTESE
EAHEE (WERELHELTZ, WKED.
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Single use systems (SUS) —&k{:AEH RS (SUS)

8.131. SUS are those technologies used in manufacture of sterile products which are used as an
alternative to reusable equipment. SUS can be individual components or made up of multiple
components such as bags, filters, tubing, connectors, valves, storage bottles and sensors. Single
use systems should be designed to reduce the need for manipulations and complexity of manual
interventions.

—UMAE R SGE (SUS) e T w ™ i A R, BAE LS. SUS ATLUZ R —41F,
LU 2 AN AR, Blnge . ok pEss . B, Bk, BT MEEMAEES . —IRIE RS '
TR R A (0 75 SR A ) 2 2k

8.132. There are some specific risks associated with SUS which should be assessed as part of the CCS.
These risks include but are not limited to:

5 SUS R M—tekpE XK, NiAfENy CCS Hy—Hrdb AT HAl, AHREART

i. The interaction between the product and product contact surface (such as adsorption, or
leachables and extractables).

77 i 57 A AR T AR EAE T (BB IR A )

ii. The fragile nature of the system compared with fixed reusable systems.

55 [ € 1 B A R GEAH L R 55 e bk

iii. The increase in the number and complexity of manual operations (including inspection and
handling of the system) and connections made.

BN TN LHAE CRAEXT RG RIS AL 7= AR e B R A SRR .

iv. The complexity of the assembly.

RO R IR

v. The performance of the pre — and post —use integrity testing for sterilising grade filters (see
paragraph 8.87).
R T Rad i 2 A T e B A A 1 e (PR AL 8.87).

vi. The risk of holes and leakage.
ZINFLARTIHE 5 PR IXURS:

vii. The potential for compromising the system at the point of opening the outer packaging.
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FTIFHMLIEIN T 2R SRV A2 R

viii. The risk of particle contamination.
TICKE 75 % 18 AU

8.133. Sterilisation processes for SUS should be validated and shown to have no adverse impact on
system performance.
SUS MK T &ML IR, X RGNV RE A U0 .

8.134. Assessment of suppliers of disposable systems including sterilisation is critical to the selection
and use of these systems. For sterile SUS, verification of sterility assurance should be performed
as part of the supplier qualification and evidence of sterilisation of each unit should be checked on
receipt.

— A R G0 CRLAE KD B B i TPt 0 T IX 28 R 48 0 8 3 MMt i 28 50 B L1 o 1 JE 1 SUS,
TG R ORAE A DA A g S0 R A A B0 — 3 73, BN B T R K TR IR LA E R O AT R 2

8.135. The adsorption and reactivity of the product with product contact surfaces should be evaluated
under process conditions.

JLAE T2 VAl i A5 77 i F2 o 2 T PO VRE PR RTS E

8.136. The extractable and leachable profiles of the SUS and any impact on the quality of the product

especially where the system is made from polymer —based materials should be evaluated. An
assessment should be carried out for each component to evaluate the applicability of the extractable
profile data. For components considered to be at high risk from leachables, including those that may
absorb processed materials or those with extended material contact times, an assessment of
leachable profile studies, including safety concerns, should be taken into consideration. If applying
simulated processing conditions, these should accurately reflect the actual processing conditions
and be based on a scientific rationale.
B PEAl SUS I AR N, DR P S22, JUHGR 2 SUS R4S/ H 70 T4 RHid
I o REVEAL A — AN A B BE I e X TR DA DA IR B v XU DAL A, 0 38 8 ] R By
N THRYR A B YR A 18] 2L, 25 R AT iR P BT FEREAT VR, G040 22 4 e 1]
FE IS . SRR BN 2560, N REVERf SO SE b L2 56 T TR TR

8.137. SUS should be designed to maintain integrity throughout processing under the intended
operational conditions. Attention to the structural integrity of the single use components is
necessary where these may be exposed to more extreme conditions (e.g. freezing and thawing
processes) either during routine processing or transportation. This should include verification that

intrinsic sterile connection devices (both heat sealed and mechanically sealed) remain integral under
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these conditions.

SUS ¥scitNREFE TR ORI 25 1F A 2R R se B 1. 78 H R N L elis fanid 72 ) Bt 2%
B T kAT (BIAnRRLIERE) SO0, RS R IR AR S5 40 S B i, AR IR SRR T
TRFPH A TR IE RS S (SRR E B T BAIER A

8.138. Acceptance criteria should be established and implemented for SUS corresponding to the risks

or criticality of the products and its processes. On receipt, each piece of SUS should be checked to
ensure that they have been manufactured, supplied and delivered in accordance with the approved
specification. A visual inspection of the outer packaging (e.g. appearance of exterior carton, product
pouches), label printing, and review of attached documents (e.g. certificate of conformance and
proof of sterilisation) should be carried out and documented prior to use.
Ry SUS HESLIF S-S5 AU B i S H T2 R R B A& A i nl Bz brife . R, A A
{1 SUS, B IR HA TR BT bRAERAT A7 L (ARSI B S E AT AT M (il dn
AR PR ORI AR DAL . ARZEAT EVAIIE JB SO R (Bl anAF S PEIETS . CKEEIERDD #EAT H A
AIFLF

8.139. Critical manual handling operations of SUS such as assembly and connections should be subject
to appropriate controls and verified during APS.

SUS Iyt N TH#flE, GIaECAERE, NAE APS trbfTid = il ek il
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9. Environmental & process monitoring 3 EM T K
General i

9.1. The site’s environmental and process monitoring programme forms part of the overall CCS and is

used to monitor the controls designed to minimize the risk of microbial and particle contamination. It
should be noted that the reliability of each of the elements of the monitoring system (viable, non —
viable and APS) when taken in isolation is limited and should not be considered individually to be an
indicator of asepsis. When considered together, the results help confirm the reliability of the design,
validation and operation of the system that they are monitoring.
T IR BN T2 W v Rl B A Gedz | SemE (CCS) H—#4r, B T W I 5 A4 3 AR M Fn ks
15 g XU B 22 AR AR A it . MOz IS R G GRIERT . ARTEPERIAT APS) (14— 3 S fi
FHI T SEVE AR A BRI, AR A E T B bR . RN =5 G, 33X L8 I 45 FKeAa B T A
T REGAE BT SE AN AR 77 T AT 521

9.2. This programme is typically comprised of the following elements:
Z IR H PR LA B R

i. Environmental monitoring — total particle.
2N RIS AR

ii. Environmental and personnel monitoring — viable particle.
B2 NS AR SR A

iii. Temperature, relative humidity and other specific characteristics.
TRLBE S ARG A HLAh A R R I T H

iv. APS (aseptically manufactured product only).
T L 2B APS (TR A= P~ (177 )

9.3. The information from these systems should be used for routine batch certification/release and for
periodic assessment during process review or investigation. This applies for both terminal
sterilisation and aseptic processes, however, the criticality of the impact may differ depending upon
the product and process type.

R I AR G5 BRI H] T R AR T8 T B S T2 [l i s 2 i 1 8 PP Al . I TR K
WATCHE LZ, HE2, RSB Al e A w2 2R MmAE .
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Environmental and process monitoring ¥ T2 Al

9.4. An environmental monitoring programme should be established and documented. The purpose of
the environmental monitoring programme, is to:

ST AT IR, HEH R

i. Provide assurance that cleanrooms and clean air equipment continue to provide an environment
of appropriate air cleanliness, in accordance with design and regulatory requirements.

B DR 3 B 1 2 B A F R BT A B SRR R A 38 2 2 R T A 5

ii. Effectively detect excursions from environmental limits triggering investigation and assessment
of risk to product quality.
A R IR O 15 SR G0, A AT 7 it JoT 2 XIS FR) 1 2 R P A

Risk assessments should be performed in order to establish this comprehensive environmental
monitoring programme, i.e. sampling locations, frequency of monitoring, monitoring methods and
incubation conditions (e.g. time, temperature(s), aerobic and/or anaerobic conditions).
These risk assessments should be conducted based on detailed knowledge of; the process inputs
and final product, the facility, equipment, the criticality of specific processes and steps, the operations
involved, routine monitoring data, monitoring data obtained during qualification and knowledge of
typical microbial flora isolated from the environment.
The risk assessment should include the determination of critical monitoring locations, those locations
where the presence of microorganisms during processing may have an impact upon product quality,
(e.g. grade A, aseptic processing areas and the grade B areas that directly interface with the grade
A area). Consideration of other information such as air visualisation studies should also be included.
These risk assessments should be reviewed regularly in order to confirm the effectiveness of the
site’s environmental monitoring programme. The monitoring programme should be considered in the
overall context of the trend analysis and the CCS for the site.
7 3EE o X At 8 57 4 T RO A S M 0 ), BISRAFEARLE M IR | M 7 iR A IR 25 (9 i 1)
TR AR
PG PEAl L% T DU R PRAEART e : L2 547 5. B, Bk REE L ZMB IR SR
PO LB L HS 0 AR R DA IR SRA P M 0B R IR 73 B 15 38 1) S R A A R A R
DG Pl N2 AL 8 S B I AL B, Al AR b, XA IR E Y AT Be s i i B s (A
A RIXE . Tom A XL A A BRI B RIX 0D . IE N R HARE S, a0 A A
Fio NE J A1 B L R AL, LA DA PRI 0 Rl R A e o IR I T R N AR A A A
CCS HHfA R T HE.

9.5. Routine monitoring of cleanrooms, clean air equipment and personnel should be performed in
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operation throughout all critical stages of processing, including equipment set —up.
AR R AN G E R DN SEAE B 5 BT SR L 2B B A R AT, A e

9.6. Other characteristics, such as temperature and relative humidity, should be controlled within ranges
that align with product/processing/personnel requirements and support maintenance of defined
cleanliness standards (e.g. grade A or B).

FARREIIRE BRI, BOAZAEHIAERT &7 i LA AR ER G N, IR SRR
& XS RObRE (a0 A/B 22D,

9.7. The monitoring of grade A should demonstrate the maintenance of aseptic processing conditions
during critical operations. Monitoring should be performed at locations posing the highest risk of
contamination to the sterile equipment surfaces, containers, closures and product. The selection of
monitoring locations and the orientation and positioning of sampling devices should be justified and
appropriate to obtain reliable data from the critical zones.

A R I R AZAIE AR G B R e R o T TR AE P PR BE 4R RR AR O W0 12 780 10 TR B 4 3 1T 25 8
B IR il 1 B e T G RS (A B AT o WAL B L 7 1) AR IDURE Vo5 PR 0B A B S i 22 0 VA
HAEP, ARG DI il 4 .

9.8. Sampling methods should not pose a risk of contamination to the manufacturing operations.

BURE IR AN L5 A 7 4R 3 RS T U o

9.9. Appropriate alert levels and action limits should be set for the results of viable and total particle

monitoring. The maximum total particle action limits are described in Table 5 and the maximum viable
particle action limits are described in Table 6. However, more stringent action limits may be applied
based on data trending, the nature of the process or as determined within the CCS. Both viable and
total particle alert levels should be established based on results of cleanroom qualification tests and
periodically reviewed based on ongoing trend data.
2 %o i A AR L ASE 5P R 00 5 SR B0 ST 3 2 e A SR AN A (B o e KSR T EU AT B IR 2 3K 5,
RATEERL T BHATIIR S MR 6. (B2, FTHdmEas. TR CCS TrRyME, w Rt w Zil
FSE= A HIAT SR . T34k, WEHR I i3k i 2 2 nl o\ o B0 5 23 SRS ST P Ok LS ORE A ) R
AR AR = 252 e 0 P 3 e B 3 A7 5 U [

9.10. Alert levels for grade A (total particle only) grade B, grade C and grade D should be set such that
adverse trends (e.g. a numbers of events or individual events that indicate a deterioration of
environmental control) are detected and addressed.

iV AR (BUSRL T80 B g4, C 2l D Z0 & B DU AN AL BEAS R3S (49l 22 Pk el e
TR AR BRI A1 F A o
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9.11. Monitoring procedures should define the approach to trending. Trends should include, but are not
limited to:

WA PP N e S i ik . % i EA R T

i. Increasing numbers of excursions from action limits or alert levels.

JEE HE 2 i BR B PR KR R KRR S T

ii. Consecutive excursions from alert levels.

AR HYE R -

iii. Regular but isolated excursion from action limits that may have a common cause, (e.g. single
excursions that always follow planned preventative maintenance).

A RVEE AL A7 AT S PR AT REA FE R AL, s A2 T R A TR 1 44 2 s ISR -

iv. Changes in microbial flora type and numbers and predominance of specific organisms. Particular
attention should be given to organisms recovered that may indicate a loss of control, deterioration
in cleanliness or organisms that may be difficult to control such as spore —forming
microorganisms and moulds.

WAL BE LB KRR 2 e 5T AR o SRR SO R 1
R A8 I SR B 38 () Bl A P B A RIS A, B i )t I B A 4

9.12. The monitoring of grade C and D cleanrooms in operation should be performed based on data
collected during qualification and routine data to allow effective trend analysis. The requirements of
alert levels and action limits will depend on the nature of the operations carried out. Action limits may
be more stringent than those listed in Table 5 and Table 6.

C AN D ik 4 5 (1 B0 25 Wil 2351l B AR I el ) 80, DA EAT A7 o 3 oA . e FR AN
AT BRI T BT AT AR E RO VE T . ATBIBR AT REELER 5 0 3% 6 th a1 i B8 72 .

9.13. If action limits are exceeded, operating procedures should prescribe a root cause investigation, an
assessment of the potential impact to product (including batches produced between the monitoring
and reporting) and requirements for corrective and preventive actions. If alert levels are exceeded,
operating procedures should prescribe assessment and follow —up, which should include
consideration of an investigation and/or corrective actions to avoid any further deterioration of the
environment.

WA TATBIRR, SRR b S IR AR A SR DRI A 50k i P 5 T P DA P R CRLFE ZE s AN
i SHIA) AR = B0 DR TE AT 16 it (5K o an SRR BB, B AR AR 5 S PP A 0 R f
SR, Horh A 52 RE R A A ORI IR, DABE R ik — A
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Environmental monitoring — total particle 335 M—&RT3

9.14. A total particle monitoring program should be established to obtain data for assessing potential
contamination risks and to ensure the maintenance of the environment for sterile operations in a
qualified state.

o2 3 N R R RO IR SR FH AVA o8 £ 7 S RS, W R T T R F A B e RFAE 22 N RIRES

9.15. The limits for environmental monitoring of airborne particle concentration for each graded area are
given in Table 5.
IREE I b, &2 ) PRI e D PR S I3 5.

Table 5: Maximum permitted total particle concentration for monitoring.

RS BRTHBENEARFIRE

Maximum limits for total particle Maximum limits for total particle
Grade B R IRE B BRLFBREE
2 0.5 ym/m3 2 5 um/m3
5 - :
At rest In operation at rest In operation
A 3520 3520 29 29
B 3520 352 000 29 2930
C 352 000 3520 000 2930 29 300
Not Not
D 3520 000 predetermined(® 29 300 predetermined(@
EH e @ FFHLEME

@ For grade D, in operation limits are not predetermined. The manufacturer should establish in
operation limits based on a risk assessment and on routine data, where applicable.

T D K, SASTRHERTIRE . FESERITENL T, ARl RIEE T KUK E AL AT H 5 e >k i S 3
IR

Note 1: The particle limits given in the table for the “at rest” state should be achieved after a short
“clean up” period defined during qualification (guidance value of less than 20 minutes) in an
unmanned state, after the completion of operations (see paragraph 4.29).

T AP T AR SR T B PR B B AE R SE UG AL T I NOIRES . i IR E LR B H
W ERAE GRESEDT 20 7081, (Z0.4.29).

Note 2: The occasional indication of macro particle counts, especially = 5 ym, within grade A may
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be considered to be false counts due to electronic noise, stray light, coincidence loss etc. However,
consecutive or regular counting of low levels may be indicative of a possible contamination event
and should be investigated. Such events may indicate early failure of the room air supply filtration
system, equipment failure, or may also be diagnostic of poor practices during machine set —up and
routine operation.

2. BTRTEES. REOE. HERUREEN, A ZXAERIBLROR T4, JEHE25um 1)
KKLT, FIRESHE MO B R (B, RSB A R R AR/ K T T 2804 SR AT e R W P BB AR (E TS
JeFify, POEATIRR . HCRHEAATRER NP = S RGN IR AR, TR E A& A
B HH BRI A RAERZ WS

9.16. For grade A, particle monitoring should be undertaken for the full duration of critical processing,
including equipment assembly.
EEXT A X, RiF CEIRETERL ALK T4, B IMIROZE B R BRI P g T, Amks
éﬂ.%o

9.17. The grade A area should be monitored continuously (for particles 20.5 and =5 ym) and with a suitable

sample flow rate (at least 28 litres (1t3) per minute) so that all interventions, transient events and
any system deterioration is captured. The system should frequently correlate each individual sample
result with alert levels and action limits at such a frequency that any potential excursion can be
identified and responded to in a timely manner. Alarms should be triggered if alert levels are
exceeded. Procedures should define the actions to be taken in response to alarms including the
consideration of additional microbial monitoring.
A L IX N A G SRR RE  (F /D 28L/min (1ft3/min)) BHATHFEE I (0.5 FI=5um ek,
AR E T4 WS A DL AT RAA IS DL . RG0RAZANE L B 45 3 5 2o SR AT 30 R
BEAT XS EE, AN BE A I I B IR SR ASATART P E 0 12 o 2 SRR ol R M i A 0 o A e o NI
S RE I R BT A i, 655 RE AT AN B AR Y B

9.18. Itis recommended that a similar system be used for the grade B area although the sample frequency
may be decreased. The grade B area should be monitored at such a frequency and with suitable
sample size that the programme captures any increase in levels of contamination and system
deterioration. If alert levels are exceeded, alarms should be triggered.

AW B XA IR 7 AT I, (RS AT e e B AIK. B ZRIXN DL 24 H AR AE 24 Y BURE
EORAEAT WU, 0 T 1) I F 8 M 00 380 A AT e /KT RGN A SR S8 o B e e R, I A A i

9.19. The selection of the monitoring system should take into account any risk presented by the materials
used in the manufacturing operation (e.g. those involving live organisms, powdery products or
radiopharmaceuticals) that may give rise to biological, chemical or radiation hazards

M 28 G P s 2 N R A P R TR A T kL (B m] B 51 RS A= A = U 1 S T O ZE ML 4R
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Ty AR b B T 2540 B 51N B AT IS

9.20. In the case where contaminants are present due to the processes involved and would potentially

damage the particle counter or present a hazard (e.g. live organisms, powdery products and
radiation hazards), the frequency and strategy employed should be such as to assure the
environmental classification both prior to and post exposure to the risk. An increase in viable particle
monitoring should be considered to ensure comprehensive monitoring of the process. Additionally,
monitoring should be performed during simulated operations. Such operations should be performed
at appropriate intervals. The approach should be defined in the CCS.
IMRRTEERE AT 0, BT REXRL i B A IR B g FH N (e WAL, R
AR R ABEVE AT ), FL R A 0 SRS I BE fff R A X 2 3 1T J OIS0 o N 2% RE M I A=)
WEMRAA R ) T 54h, BRI E IR HEAT W o AR O AE 8 2 W) B A HRAT
BRI JTIENAE CCS HiAT iE o

9.21. The size of monitoring samples taken using automated systems will usually be a function of the
sampling rate of the system used. It is not necessary for the sample volume to be the same as that
used for formal classification of cleanrooms and clean air equipment. Monitoring sample volumes
should be justified.

i B3 RGEHEAT W, SR RIS BT ITH RS RR PR . R REAT 5 F S AEF TR
WAL IEX TN RAE R — 3. SRR BOE M Z B IR

Environmental and personnel monitoring — viable particle PRI 5 Wl —iE 4 5ok:

9.22. Where aseptic operations are performed, microbial monitoring should be frequent using a
combination of methods such as settle plates, volumetric air sampling, glove, gown and surface
sampling (e.g. swabs and contact plates). The method of sampling used should be justified within
the CCS and should be demonstrated not to have a detrimental impact on grade A and B airflow
patterns. Cleanroom and equipment surfaces should be monitored at the end of an operation.
TR, NZH BT NI, A IR RR . R CREERS ) iR T8 IR
T FBORE (An R 25 M Al iR ) S5 2H & B 7 ik o TSt T RO BORE T VA N AZAE. CCS HgiiE I H N UE B AN 20
AB A P AR o AR PR EGE AN, N 20V 1 2 N A R T AT e U

9.23. Viable particle monitoring should also be performed within the cleanrooms when normal
manufacturing operations are not occurring (e.g. post disinfection, prior to start of manufacturing, on
completion of the batch and after a shutdown period), and in associated rooms that have not been
used, in order to detect potential incidents of contamination which may affect the controls within the
cleanrooms. In case of an incident, additional sample locations may be used as a verification of the

effectiveness of a corrective action (e.g. cleaning and disinfection).
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VA DX PN BRI PR ORI M U A2 7 R R A A E IR S AT, (BRI B Ja ~ JTAR A7 i s Stk ek
I A5 7 4l AU ) BARAE AR AE Y BIAR 555 18] A HEAT - ARSI AT RERE Wit 4 X A F28 ] (OB R TS Je i fE
RAEFEFAROUN B RAE ] B TR A 2H L5 it (51 i il A 23 ) A R

9.24. Continuous viable air monitoring in grade A (e.g. air sampling or settle plates) should be undertaken

for the full duration of critical processing, including equipment (aseptic set —up) assembly and critical
processing. A similar approach should be considered for grade B cleanrooms based on the risk of
impact on the aseptic processing. The monitoring should be performed in such a way that all
interventions, transient events and any system deterioration would be captured and any risk caused
by interventions of the monitoring operations is avoided.
FESRGE T 2RI RE RO A Z X HEAT G2 VEORL I (A5 B e TR RAE AT TR R
BT B A (oA 2 ) H BN SCHE T2l i . LR T o T L Z 5 M i XU 5 J8 O 75 7E B it X A FH 28
AR 77 CREAT W o DU L BE R P I BRI S AT ) R G EAk, JRRE G AT AT e M #R A 2
BRI F-0 XU o

9.25. Arisk assessment should evaluate the locations, type and frequency of personnel monitoring based

on the activities performed and the proximity to critical zones. Monitoring should include sampling of
personnel at periodic intervals during the process. Sampling of personnel should be performed in
such a way that it will not compromise the process. Particular consideration should be given to
monitoring personnel following involvement in critical interventions (at a minimum gloves, but may
require monitoring of areas of gown as applicable to the process) and on each exit from the grade
B cleanroom (gloves and gown). Where monitoring of gloves is performed after critical interventions,
the outer gloves should be replaced prior to continuation of activity. Where monitoring of gowns is
required after critical interventions, the gown should be replaced before further activity in the
cleanroom.
AR S T PAT BRSSO AN S B XSRS AR L, R N BRI AL L SRR AR AT KU 1P A
007 A0 AE T 24 o DA 2 I TR [R] R e) N R BEAT R o N B2 SR N AANFE M T2 1 07 kAT o 6
A GRS AR 60, RS SR TIE (2OBTIETE, ] BT SO0 od 2 0 X i
ITBRE) DLRARRIGR Y B Ui i (FEME RO HEATHERE . SR T Is T 7 &R,
W SEAE K SR A 2 BT SEHANZE T B . W RAE BT 10U 75 BT S IR B I, 0 SEAE R — 2B iE Sl
R SRR 1

9.26. Microbial monitoring of personnel in the grade A and grade B areas should be performed. Where
operations are manual in nature (e.g. aseptic compounding or filling), the increased risk should lead
to enhanced emphasis placed on microbial monitoring of gowns and justified within the CCS.

i) AIB R IX HIN S AT A I o B SR AR P R AR AT L T Eh i (T T B BB, R4
TR IR S 5 S 0T Vit v IR R Bl A P M B B, 94 CCS NIIE I A 1A
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9.27.

9.28.

9.29.

9.30.

Where monitoring is routinely performed by manufacturing personnel, this should be subject to
regular oversight by the quality unit (refer also to paragraph 8.19).
A SR F R IR R A B TR, NIRRT N SR AL R T (S 08.19)

The adoption of suitable alternative monitoring systems such as rapid methods should be considered
by manufacturers in order to expedite the detection of microbiological contamination issues and to
reduce the risk to product. These rapid and automated microbial monitoring methods may be
adopted after validation has demonstrated their equivalency or superiority to the established
methods.

A 7R N2 RS R A T L AR R 58 (BB B 59200 DI S B 0TS G AR RO R B, BRI 7
FRY RS o A 38 B0 IR AR T H AT @S2 7 VA B AT SRR OB e, X e s A B
5927 BAREFH o

Sampling methods and equipment used should be fully understood and procedures should be in
place for the correct operation and interpretation of results obtained. Supporting data for the recovery
efficiency of the sampling methods chosen should be available.

IS 78 73 BEAR R FH B RAE RN, A 1RAVERE P da 3 IO B AR HE T 0 IR 1e 45 SR BEAT M RE . ik
FETT I B ISR 24 A B ST HF

Action limits for viable particle contamination are shown in Table 6

W 6 s, W TERoRLS G AT sl IR .

Table 6: Maximum action limits for viable particle contamination

2 6T ORI Je I IR AT SR
Glove print,
Settle plates Contact plates Including 5 fingers
(diameter 90 mm) (diameter 55 mm) | on both hands CFU/
Grade | Air sample cfu/m?
s B cfu/m? cfful4 hours @ cfu/plate(® glove
ViR (BER REMEY (B | TEEM, 8FNTFS
90mm) cfu/4/Ni@ 55mm) cfu/m® HBFEEE
CFUIFE
A No growth ©
BAHAEKO
B 10 5 5 5
C 100 50 25 -
D 200 100 50 -
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- Settle plates should be exposed in grade A and B areas for the duration of operations (including
equipment set —up) and changed as required after a maximum of 4 hours (exposure time should
be based on validation including recovery studies and it should not have any negative effect on
the suitability of the media used).

UUPERERZAE SRS R D (BRI Bkt AB JUREE, JF BAE G2 N/ 5 442 7 5
(R RN (] R T50IE, A0 RICRIE AL, IF BASREXS BT 35 75 5L (10 18 F A AR TR 20D o

- Forgrade C and D areas, exposure time (with a maximum of 4 hours) and frequency should be
based on QRM.
X CID 2%, PURERERIREER R (FRZ2 4h), RFEHEROE DR VAR E -

- Individual settle plates may be exposed for less than 4 hours.

AP RE R DT 4 /DI,

(b) Contact plate limits apply to equipment, room and gown surfaces within the grade A and grade B
areas. Routine gown monitoring is not normally required for grade C and D areas, depending on
their function.

FEAMRRE IR FEIE T A 20 B X N ) B#s b5 TR 1 IRGR T . A4 C 200 D X3k Dhie, —iK
ANTGEIAT CID Gt M il .

© It should be noted that for grade A, any growth should result in an investigation.
BERRIE, MNT A K, KR ST,

Note 1: It should be noted that the types of monitoring methods listed in the table above are
examples and other methods can be used provided they meet the intent of providing information
across the whole of the critical process where product may be contaminated (e.g. aseptic line set —
up, aseptic processing, filling and lyophilizer loading).
E1-Wﬁ&giﬁ¢%ﬂ%MWﬁﬁ%$w,A%ﬁ&mTuﬁ%, BB AT AL i) BE3Z 3
G S E I R IR MHME B = B (Bl & AR TR L2 BERMET EED.

Note 2: Limits are applied using CFU throughout the document. If different or new technologies are
used that present results in a manner different from CFU, the manufacturer should scientifically
justify the limits applied and where possible correlate them to CFU.

20 BA SR R EERRE R CFU R 1. WA R BB I HARAE FANE T CFU A 77 X
RFIRGER, AP NAXEHE U T IR FER A B, JF HAERTREIIIS 0L MK H S CFU FHOCEK.

9.31. Microorganisms detected in the grade A and grade B areas should be identified to species level and
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the potential impact of such microorganisms on product quality (for each batch implicated) and
overall state of control should be evaluated. 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.
INRAE A Rl B XM RI G, ORI S E B, IR LR A0 7 il o B (R4 — A 9K
HEVR )RS AR FPIRAS PR M TPl . X C 20 D X UK B AE M0 th % 2% FE k47 %6
(B, I A PR R PR D, B XS T e Ryt 4 BB Al R A P B 2 TS e v DA 428 il
I aNAET —TE M E DRI B D DA K 75 B R0 R A8 AR AR 0 3 6 [X 45k SR g 9 24 i A B AR IS,
AT RVE T

Aseptic process simulation (APS) (also known as media fill)

B LEHH APS (XA FEFFEEMESRD

9.32. Periodic verification of the effectiveness of the controls in place for aseptic processing should include

an APS using a sterile nutrient media and/or surrogate in place of the product. The APS should not
be considered as the primary means to validate the aseptic process or aspects of the aseptic process.
The effectiveness of the aseptic process should be determined through process design, adherence
to the pharmaceutical quality system and process controls, training, and evaluation of monitoring
data. Selection of an appropriate nutrient media and/or surrogate should be made based on the
ability of the media and/or surrogate to imitate physical product characteristics assessed to pose a
risk to product sterility during the aseptic process. Where processing stages may indirectly impact
the viability of any introduced microbial contamination, (e.g. aseptically produced semi —solids,
powders, solid materials, microspheres, liposomes and other formulations where product is cooled
or heated or lyophilized), alternative procedures that represent the operations as closely as possible
should be developed. Where surrogate materials, such as buffers, are used in parts of the APS, the
surrogate material should not inhibit the growth of any potential contamination.
X7 B L 2RI A RO R E RN, SO AR T 1 S SRR IR A O R A B kAT
1) APS. APS AN AIALAETCH T2 e e L& 7 HEE T . Tl L2 8 Mz i
T2wit. i REAR R PQS ML EEH Bill, CLRVPL I &7 ke . MiZiET
55 5 F NS AR R AR Bt ) BEARE IR (1 B ) oRae 3 2 1) IR B SR AN B AR 7 il (R ) R A
Fe AL HAE TG P T 25 R R 7 it T B R USSR PR B o S T B B AT B 2 TRl R AT AT 1 51N
AR (BN BRI R BEAYIRE. SR, BTN B 4% A B Bl R Bl
R EIFALD, ST R AT REARTR AL P 1A E B AURE P - W 2RAE APS # 7> T Z il I B A,
Wi, W AR R AR AT I AE A R A

9.33. The APS should imitate as closely as possible the routine aseptic manufacturing process and include
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all the critical manufacturing steps, specifically:

APS BT BEARAU H WA T, IR IE RN DR, BRI

Vi.

Vii.

The APS should assess all aseptic operations performed subsequent to the sterilisation and
decontamination cycles of materials utilised in the process to the point where the container is
sealed.

APS NVFAbAE T2 FE A MR R 2395 G 2 5 B a5 90 B R BT R E T B4

. For non —filterable formulations, any additional aseptic steps should be assessed.

XHFASRELPERIFIRL, ARSI TC R 2D PRA LA T Al o

Where aseptic manufacturing is performed under an inert atmosphere, the inert gas should be

substituted with air in the process simulation unless anaerobic simulation is intended.

AL B IE AR P EEATIY, APS H RZAE A 22 A i PE AR ERAE B B2 AR AU R A 85

Processes requiring the addition of sterile powders should use an acceptable surrogate material
in the same containers as those used in the process under evaluation.

5 EAINTE A R T2 RAZR A — AT 2 KA, 128 AR BLAE 5 PPl B T 2 rh e
FH AR [ 245 v

Separate simulations of individual unit operations (e.g. processes involving drying, blending,
milling and subdivision of a sterile powder) should be avoided. Any use of individual simulations
should be supported by a documented justification and ensure that the sum total of the individual
simulations continues to fully cover the whole process.

JSEE G 73 TR RS B TCHERAE (AN R R A R0 TR A B, 0B RE) BT AR fr 5
RPN 12 A 15 T PR SR ORUE T A SMDAE Sk B RERFSE . S E s AT

The process simulation procedure for lyophilized products should represent the entire aseptic
processing chain including filling, transport, loading, a representative duration of the chamber
dwell, unloading and sealing under specified, documented and justified conditions representing
worst case operating parameters.

R ) APS R AR BN LR, QIR iz, . AR B R
K. HEMEE, JERER. BOdRm. GHEN. RUERREXMNSECN T,

The lyophilization process simulation should mimic all aspects of the process, except those that
may affect the viability or recovery of contaminants. For instance, boiling —over or actual freezing
of the solution should be avoided. Factors to consider in determining APS design include, where

applicable:
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T L BN AZEI T IR T2, BrAbRms Je s vk s . i, ek Go i i s
WSEBRR T o 35 I, APS Bt B2 B8 1 R 21 AL

*  The use of air to break vacuum instead of nitrogen or other process gases.

il P 2 U B A T2 R L

* Replicating the maximum interval between sterilisation of the Iyophilizer and its use.

SR LR T 215 I ) 25 K T g o

* Replicating the maximum period of time between filtration and lyophilization.
HIL G701 IE BT B A ) e 7

* Quantitative aspects of worst —case situations, e.g. loading the largest number of trays,
replicating the longest duration of loading where the chamber is open to the environment.

AL, AR TR . I ST AP v ) K B )

9.34. The APS should take into account various aseptic manipulations and interventions known to occur

during normal production as well as worst —case situations, and take into account the following:

APS R REAE IE W A IR BL R R Z IR UL T & R AE IS OC R R E A A 100, B R LLT A 2%

i. Inherent and corrective interventions representative of the routine process should be performed
in a manner and frequency similar to that during the routine aseptic process.
B e [ A A 2] T T T 7 ORISR N 2 A B BTG B L ZE AL

ii. Theinclusion and frequency of interventions in the APS should be based on assessed risks posed
to product sterility.

APS 1R T P 7RI N 506 77 it I A A2 ) DR SR Af 7

9.35. APS should not be used to justify practices that pose unnecessary contamination risks.
APS AR F RAGUE AR L 5] N0 25 G KUK A

9.36. In developing the APS plan, consideration should be given to the following:

FEHE APS THRII, BB &L N

i. ldentification of worst case conditions covering the relevant variables, such as container size and
line speed, and their impact on the process. The outcome of the assessment should justify the

variables selected.

WO RZE RO, QIR R, BIInA S NN 2k, o T2 PG 45 R
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NPT PRI AR BAR B A B

ii. Determining the representative sizes of container/closure combinations to be used for validation.
Bracketing or matrix approach may be considered for validation of the same container/closure
configuration for different products where process equivalence is scientifically justified.

B2 F T30 UE (A 28 1% B A AR M RS o ZEUEBAANIE) = o AH R 25 483 A A5 1 1%
U, AT A RE 9 51k B i 0 A [R] 1R 25 2% B 2 AT BRI

iii. Maximum permitted holding times for sterile product and equipment exposed during the aseptic

process.

ToTE 7= i AN B AE TG L 20 SRV IR R K AR AR I ]

iv. The volume filled per container, which should be sufficient to ensure that the media contacts all
equipment and component surfaces that may directly contaminate the sterile product. The volume
used should provide sufficient headspace to support potential microbial growth and ensure that
turbidity can be detected during inspection.

BN BAER AR, B2 2 LA PR 55 TR I 42 2 I A 7 B8 ELRRTS G 1A 7 it B 1o A2 T
RLAZA 7 2 THR 25 18] DA SRR AE RIS AR, IF B OR BECEAS 2 31 18) A V% i

v. The requirement for substitution of any inert gas used in the routine aseptic manufacturing
process by air unless anaerobic simulation is intended. In these situations, inclusion of occasional
anaerobic simulations as part of the overall validation strategy should be considered (see
paragraph 9.33 point iii).

PR RSN, B AR AH H To B AR P el R A FH P PR U . RS, B A R
A7 PRSI Y BE ARG IE SR B — #8730 (2 WL 9.33 B i)

vi. The selected nutrient media should be capable of growing a designated group of reference
microorganisms as described by the relevant pharmacopeia and suitably representative local

isolates.

JITIGe 5 (1 B T 2 L B SCRF AR DG 24 it b i 0 BRI ATE B AR ME Ay B R i A K

vii. The method of detection of microbial contamination should be scientifically justified to ensure that

contamination is reliably detected.

TETS R RGBT I N AL AR A E ], DR DR AT AT 75 G AT e vl e A ) 1)

viii. The process simulation should be of sufficient duration to challenge the process, the operators
that perform interventions, shift changes and the capability of the processing environment to

provide appropriate conditions for the manufacture of a sterile product.
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APS WA T RN TRDRBEER T2, AT TN B AR N T b A P iR B G R I T
HEIIRE ST o

ix. Where the manufacturer operates different or extended shifts, the APS should be designed to
capture factors specific to those shifts that are assessed to pose a risk to product sterility, for
example the maximum duration for which an operator may be present in the cleanroom.

A R R MBI B I TR RN, APS BJBETH N 1% BEJl SRR 28 5 B 5 F0 7 i e 1 1 A
PSR 2, BB R AR B3 R 15 2 A R e A I T

x. Simulating normal aseptic manufacturing interruptions where the process is idle (e.g. shift
changeovers, recharging dispensing vessels, introduction of additional equipment).

P 25 R R RSEAEL IR W e B ZE P I R i (TRt bR AR BINEIAMBER D

xi. Ensuring that environmental monitoring is conducted as required for routine production, and
throughout the entire duration of the process simulation.
A ORFABE I 4244 I8 o 25 BOREAT, IR H BT 84> APS.

xii. Where campaign manufacturing occurs, such as in the use of Barrier Technologies or
manufacture of sterile active substances, consideration should be given to designing and
performing the process simulation so that it simulates the risks associated with both the beginning
and the end of the campaign and demonstrating that the campaign duration does not pose any
risk.

W Bk AR, an s ] B EOR 8RR P RS R, ERTHAIHRAT APS IR 2 R S AR
B Bt AR 7= T AR A 45 SRR AR RS, R B B B AR 77 IS AN 2 35 SRAT AT KU

xiii. The performance of "end of production or campaign APS" may be used as additional assurance
or investigative purposes; however, their use should be justified in the CCS and should not
replace routine APS. If used, it should be demonstrated that any residual product does not
negatively impact the recovery of any potential microbial contamination.

“Az 7 G R Bt A S5 R AT B APSTRT BE FIAE A DRAE B 25 H /s (E, BRI AR
CCS i, I HARZEFIIK APS. WIRBH], ST B 7 i AN 20 AR 7E Tl
A= G A IR AT I RS A7 THT 52

9.37. For sterile active substances, batch size should be large enough to represent routine operation,
simulate intervention operation at the worst case, and cover all surfaces that may come into contact
with the sterile product. In addition, all the simulated materials (surrogates or growth medium) should
be subjected to microbial evaluation. The simulation materials should be sufficient to satisfy the

evaluation of the process being simulated and should not compromise the recovery of micro —
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organisms.

T REIEE B, BN AR H WA, B RZ I T RTIRE, HEES
TCB P A AL TR K. URAh, BT AR 5T (B AR B KA BB LA T Tl A P R VP A
BALPIE R 78 2 DL A B AU, T2 0P AL, ELAS R 5 A= P ) TE AL

9.38. APS should be performed as part of the initial validation, with at least three consecutive satisfactory
simulation tests that cover all working shifts that the aseptic process may occur in, and after any
significant modification to operational practices, facilities, services or equipment which are assessed
to have an impact on the sterility assurance of the product (e.g. modification to the HVAC system,
equipment, changes to process, number of shifts and numbers of personnel, major facility shut
down). Normally, APS (periodic revalidation) should be repeated twice a year (approximately every
six months) for each aseptic process, each filling line and each shift. Each operator should
participate in at least one successful APS annually. Consideration should be given to performing an
APS after the last batch prior to shut down, before long periods of inactivity or before
decommissioning or relocation of a line.

APS RZAEAHIIRISAE R — 87y, RiAT 2820 = R SE T 2 2R BRI, i o A TAEPEIR,
PR B AR L B0 IR 55 B A% AR T BIPPAS JAone 777 i T B DR B AT 52 ) ) B K48 50 fi (491l HVAC
RENGE. Wk T2, FIRAAMA REE . FERIERE) . M TE—FIEH T2, B4R
MEEANPE, APS(JE IV PRI IR )il H — 4 N B L I (RARAN DN H —IR). R EEAN R ZED
BRESIN— KD APS o A 22 fs =1 KA 88 7efs e A m, ROZAfERE —1
AR PR A HEAT — IR TC B L 2GR

9.39. Where manual operation (e.g. aseptic compounding or filling) occurs, each type of container,
container closure and equipment train should be initially validated with each operator participating
in at least 3 consecutive successful APS and revalidated with one APS approximately every 6
months for each operator. The APS batch size should mimic that used in the routine aseptic
manufacturing process.
LR CNTCR R 20 %), , R R A S/ BB & R NAZ S S e, BN
NRi%Z 5 28 /0 = ES I E) APS, If HAERIERZ)4 6 > H AT —IK APS. APS #it& K/t
LR o A T

9.40. The number of units processed (filled) for APS should be sufficient to effectively simulate all activities
that are representative of the aseptic manufacturing process. Justification for the number of units to
be filled should be clearly captured in the CCS. Typically, a minimum of 5000 to 10000 units are
filled. For small batches (e.g. those under 5000 units), the number of containers for APS should at
least equal the size of the production batch.

(S ) T 26 T OB B2 DL ROBHAAR TC B A P I RE R A 15 305 1% CCS i 283
T e T RS I T B R I B . I8, D VERE 5000 —10000 AL XET/MILE Y, Il anARLs /b
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T 5000 NHTTHY, HFREEER A A s I BCR N Z 2 DS AR P IR R

9.41. Filled APS units should be agitated, swirled or inverted before incubation to ensure contact of the

media with all interior surfaces in the container. All integral units from the APS should be incubated
and evaluated, including units with cosmetic defects or those which have gone through non —
destructive in —process control checks. If units are discarded during the process simulation and not
incubated, these should be comparable with units discarded during a routine fill, and only if
production SOPs clearly specify that units must be removed under the same circumstances (i.e. type
of intervention; line location; specific number of units removed). In no case should more units be
removed during a media fill intervention than would be cleared during a production run. Examples
may include those that must be discarded during routine production after the set —up process or
following a specific type of intervention. To fully understand the process and assess contamination
risks during aseptic setup or mandatory line clearances, these units would typically be incubated
separately, and would not necessarily be included in the acceptance criteria for the APS.
RIEH) APS B ERFERFRATN RS . Befe ol B8, ARSI SRR N ITE N R EHAL. APS
T 58 B A 2R A N2 AT 55 IR 00 A, BAEAE AP BREEA I A 2%, AAER Prid SRR VE rh 45t A 1) 45
wro 15 APS Wil bR A G AN BEAT BE IR 2 8 N 1% 5 18 B MBS i R b B BRI S as AR F], HLRA
2 SOP W EAHHUEM R T (BIFHRA., AP A i E . BERIKAESREEE) 4L
RS . ARG, APS TP A BRI A S AN RLZ 2 T 5 A h B IR A 28 4% o 9 0 H BLAE
77 2H 2 R R E TR S LS N PR RS 2% o D T 7800 BRI 20 DA SV A TG T 2H A s 3
AP LRI R AR e Gy, X EE R ARIE T 2 M AT R, A B E S AE APS KIS AR HE

9.42. Where processes include materials that contact the product contact surfaces but are then discarded
(e.g. product flushes), the discarded material should be simulated with nutrient media and be
incubated as part of the APS, unless it can be clearly demonstrated that this waste process would
not impact the sterility of the product.

IR TZRRE YRS fh R, (HBE SRS (Blan=fatde), WITE APS rh Rl 1% 77 3
BAUEFERIPRL, IR R TR, BRAERENSIE 28 HOIE IR FE Rl R AN S 5™ i I T B

9.43. Filled APS units should be incubated in a clear container to ensure visual detection of microbial
growth. Where the product container is not clear (e.g. amber glass, opaque plastic), clear containers
of identical configuration may be substituted to aid in the detection of contamination. When a clear
container of identical configuration cannot be substituted, a suitable method for the detection of
microbial growth should be developed and validated. Microorganisms isolated from contaminated
units should be identified to the species level when practical, to assist in the determination of the
likely source of the contaminant.

FERSS ) APS G BOZAE — MBI A S TR TR, DI RGUEM AR B A . 2R A s A

EW (NG OB . ANEW R, LA FEM BRE A S, DI Tis g, A REE
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9.44.

9.45.

9.46.

)
HA IR 5 (03 B 3 B AR R AR IRAIE— M S G R I AR B K 1 D7 TS B a8 h o
12 SR I AP A 4 58 SR, AP BB RE 775 e A AT RE R o

Filled APS units should be incubated without unnecessary delay to achieve the best possible
recovery of potential contamination. The selection of the incubation conditions and duration should
be scientifically justified and validated to provide an appropriate level of sensitivity of detection of
microbial contamination.

VLSS APS BAEROZR L TR, AR ENER, IR BNEETS R I e MR . Bk
P BE TR AT AN A AR A2 2 B AR IR R E, LSRRI 2 i S s R A5 /K-

On completion of incubation:

B FREE 5 -

i. Filled APS units should be inspected by personnel who have been appropriately trained and
qualified for the detection of microbiological contamination. Inspection should be conducted
under conditions that facilitate the identification of any microbial contamination.

VELEI APS 254 B 1 28 1l 5d 24 B I B8 S AR Wi G 2 DA% 1O N SAE A T VR0 A A i s
M2 A T TR A .

ii. Samples of the filled units should undergo positive control by inoculation with a suitable range of
reference organisms and suitably representative local isolates.

VR PRI st 2308 T 43 i 224 31 T (1 o i AL AT 38 2 A AR M A b B T AT R PR UG

The target should be zero growth. Any contaminated unit should result in a failed APS and the
following actions should be taken:
HFRRZ AT A, AR 325 Y A A AR RHE APS RIGG JFRERECL R 473):

i. An investigation to determine the most probable root cause(s).

T ] BEAIARAR A

ii. Determination and implementation of appropriate corrective measures.

Tf 2 JF S 3 24 () 24 TR
ii. A sufficient number of successful, consecutive repeat APS (normally a minimum of 3) should be
conducted in order to demonstrate that the process has been returned to a state of control.

REHEAT R S BCRE I ESE L APS(IE W 2 /0 3 1k), LUEM 2 Ok B B4R

iv. A prompt review of all appropriate records relating to aseptic production since the last successful
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APS.
I [ E B APS 1 BLRAT SR TE R 2B BT A ORE 5%

a) The outcome of the review should include a risk assessment of potential sterile breaches
in batches manufactured since the last successful APS.

[ o5t ) 2 R SR B BT ) APS AR A 7 [ ¢ rh 7 8 10 T FE A28 ) RS 1Al o

b) All other batches not released to the market should be included in the scope of the
investigation. Any decision regarding their release status should consider the
investigation outcome.

BT R BT At N N T B o AR AT A SR LA IR S ) PR e #2518 I A 4

v. All products that have been manufactured on a line subsequent to a process simulation failure
should be quarantined until a successful resolution of the process simulation failure has occurred.

£ APS KIS, FIrAFEAE - 2 AP 17 fh BN Z IR 1, L3 1) A D e o o

vi. Where the root cause investigation indicates that the failure was related to operator activity,
actions to limit the operator’s activities, until retrained and requalified, should be taken.
HRAJFE BRI APS RIS HAE N REAT AAHIE, TR R IR Tt PR A N ATy, H
AL R I B AR A .

vii. Production should resume only after completion of successful revalidation.

RAFEERIRIERI A A RE R E A7

9.47. All APS runs should be fully documented and include a reconciliation of units processed (e.g. units

filled, incubated and not incubated). Justification for filled and non —incubated units should be
included in the documentation. All interventions performed during the APS should be recorded,
including the start and end time of each intervention and the involved person. All microbial monitoring
data as well as other testing data should be recorded in the APS batch record.
FITA 1) APS HRZ A S BERIIC TR, AL HE0 A A BE ) 258 4% O BCRAZ O (WRERE Y . 59710, RIEFR
FRT)o X VREZE PRI R 5 T R 25 s O B ol S AL R AE SR o N 210 s AE APS BRI BT RO BT AT 90, L
BECT TR 00 A0 45 A TA) AR SE RN 53 o BT A i 2 0 e 000 0 0 AR L At e I B0 B AD SR AE. APS it
R

9.48. An APS run should be aborted only under circumstances in which written procedures require
commercial lots to be equally handled. An investigation should be documented in such cases.
HA GBI P E 7 LR T E R BRI OL T, APS 3a AT A4 AT DA 1k . XML, M
ZACE R A G DL
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9.49. An aseptic process should be subject to a repeat of the initial validation when:
FELLMEOLT, o L2 N E B AT B IRk

i. The specific aseptic process has not been in operation for an extended period of time.
FEE A P T2 O AR K AT,

ii. There is a change to the process, equipment, procedures or environment that has the potential
to affect the aseptic process or an addition of new product containers or container —closure
combinations.

T2, B RPN A TR ERC R E R T2, BURRIE I dh s sos 2L 5
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10. Quality Control (QC) FAEEHH (QC)

10.1. There should be personnel available with appropriate training and experience in microbiology,
sterility assurance and knowledge of the processes to support the design of the manufacturing
activities, environmental monitoring regime and any investigation assessing the impact of
microbiologically linked events to the safety of the sterile product.

REFC A AEEY 2 o R L 2RV A & S A N G, DUSCREAE &8 PR Xl
IR T DA AT AR A P AT AR SR BB T B 7 ot 22 A 1k R T 3 2 Pl

10.2. Specifications for raw materials, components and products should include requirements for microbial,
particulate and endotoxin/pyrogen limits when the need for this has been indicated by monitoring
and/or by the CCS.

LI MA/EL CCS (I gudzihil HEng ) Fa Eml, Rk, 450 F0= S I B AR AE R B AR oA
BB PIEPR K

10.3. The bioburden assay should be performed on each batch for both aseptically filled product and

terminally sterilised products and the results considered as part of the final batch review. There
should be defined limits for bioburden immediately before the final sterilising grade filter or the
terminal sterilisation process, which are related to the efficiency of the method to be used. Samples
should be taken to be representative of the worst —case scenario (e.g. at the end of hold time).
Where overkill sterilisation parameters are set for terminally sterilised products, bioburden should
be monitored at suitable scheduled intervals.
X I B HE 2 7 it P B 4 KR 77 i, NONHREAE ™ i BEAT AR ) S far g, LA SR A i A A% 1)
— By e ILE SR 2 i R TR R A E A i K TR AP R R AR S AR A, AR AR S BT TR AR
AR NAEREAT R ZE AT HITEOL () a0 7E ORAF I 18] 45 SR VBEAT BURE o 2n SRy B 4K B 7 it B B i
R SHO, W BEAE I 24 ) 5 I 1] [ oG s 00 A= ) 0

10.4. For products authorised for parametric release, a supporting pre —sterilisation bioburden monitoring

programme for the filled product prior to initiating the sterilisation cycle should be developed and the
bioburden assay should be performed for each batch. The sampling locations of filled units before
sterilisation should be based on a worst case scenario and be representative of the batch. Any
organisms found during bioburden testing should be identified and their impact on the effectiveness
of the sterilising process determined. Where appropriate, the level of endotoxin/pyrogen should be
monitored.
X THAHEREAT S BUBAT I K BT ARIE P AT, Iy CLRERE 7 i ) 18 SRR K BT i A=) S A
IR, IR R AT AL A E o KRR I RS AL A OB AL B N R TR T
oL (i), JERAAGRNE. NAE A Gl g SR AR I AT R AE AR 2 58, I e 0 KR
AR . AT, NI N B R AAE K
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10.5.

10.6.

10.7.

The sterility test applied to the finished product should only be regarded as the last in a series of
critical control measures by which sterility is assured. It cannot be used to assure sterility of a product
that does not meet its design, procedural or validation parameters. The test should be validated for
the product concerned.

Bom A, R BEME T PRIE — RPIEFEHIE I P B S5 — 0. AR T# RARF &KX
Th PR EERUESHH) ™ S O P o XS AH 97 il B8 76 TR A 2R 4T BRI

The sterility test should be performed under aseptic conditions. Samples taken for sterility testing
should be representative of the whole of the batch but should in particular include samples taken
from parts of the batch considered to be most at risk of contamination, for example:

To RS N RLAE TG B 25 N HEAT o F T TR RS D PR it IR e AR ML IR, Ry ) AL 35 AR Dy i
A R RS2 205 G R 2> KA i,

i. For products which have been filled aseptically, samples should include containers filled at the
beginning and end of the batch. Additional samples, e.g. taken after critical interventions should
be considered based on risk.

XF T IR 7 i, AR SIS E RO IR RN RN ERS (R A5 2 o MR T XU 628 SR LA At
TR SRR TR I i AT EORE

ii. For products which have been heat sterilised in their final containers, samples taken should be
representative of the worst case locations (e.g. the potentially coolest or slowest to heat part of
each load).

X TR AR AR TP HEAT B KB 77 i, BRI RE B BRI Z2 T U AL (9ldn, AR
A e R IR 70D

iii. For products which have been lyophilized, samples taken from different lyophilization loads.

XU s AN [ R 2 8 R

Note: Where the manufacturing process results in sub —batches (e.g. for terminally sterilised
products) then sterility samples from each sub —batch should be taken and a sterility test for each
sub —batch performed. Consideration should also be given to performing separate testing for other
finished product tests.

A i RA IR S (B, RECKER), RS AT RS B, O
XPEEEAEREAT T AT I o 3 821278 R8T A RS RS 35 H 2 AT B 3

For some products it may not be possible to obtain a sterility test result prior to release because the
shelf life of the product is too short to allow completion of a sterility test. In these cases, the additional

considerations of design of the process and additional monitoring and/or alternative test methods
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required to mitigate the identified risks should be assessed and documented.

X i, T A RO R, TR AN AT BTGV AR AT AT e ORI C A 45 . 7B
FRIEHLT NP FIIC 5% AR O R0 RURS: i 75 1 T 258 v RASCERUA I W IR /5 A g v ) 3o 2%
588

10.8. Any process (e.g. Vaporized Hydrogen Peroxide, Ultra Violet) used to decontaminate the external
surfaces of sterility samples prior to testing should not negatively impact the sensitivity of the test
method or the reliability of the sample.

FERLINRG, FTXJC R ANR BT 255 GEEHED KRR (0 VHP. 840D #IA RS
LI 777 92 FR) 2R A8 AR o P P M 7 AR R TR

10.9. Media used for product testing should be quality control tested according to the related

Pharmacopeia before use. Media used for environmental monitoring and APS should be tested for
growth promotion before use, using a scientifically justified and designated group of reference
microorganisms and including suitably representative local isolates. Media quality control testing
should normally be performed by the end user. Any reliance on outsourced testing or supplier testing
of media should be justified and transportation and shipping conditions should be thoroughly
considered in this case.
FH T 7 b A (0 35 77 R A FH A0 AR A O 24 MLk AT o B k. T AR B A APS (R BE 7R 5
S AEASE A PR 25 BRI A48 58 12 2% B MR &8 S AR AR L 2 B R EAT (2 Kk o B Rt
Jo A X0 eh 2 0 P BT o AR AR IRk A AL I T s A 8 U X N 2 T R, RN 4
=% FSAE BT 0 T Hisf kA4

10.10. Environmental monitoring data and trend data generated for classified areas should be reviewed

as part of product batch certification/release. A written procedure should be available that describes
the actions to be taken when data from environmental monitoring are found out of trend or exceeding
the established limits. For products with short shelf life, the environmental data for the time of
manufacture may not be available; in these cases, the compliance should include a review of the
most recent available data. Manufacturers of these products should consider the use of
rapid/alternative methods.
VR DX A R TR M RSt AR A B8 AR Dy 7 AT () — B 2 EAT H A o RS TR e 1 B 2
I A5 M 0 B A e 9 e L A PR B I MR BRI AT Bl T RO 7= s AT BECVE R A A 7
IS AR I Bt s AEIXSeRE LT, SRR Bl ] Bl (0 e A%, S 7™ ol B 2 7 7 2% R A R
W7

10.11.  Where rapid and automated microbial methods are used for general manufacturing purposes,
these methods should be validated for the product(s) or processes concerned.

USRAPREAN B S SE Y AR T A E A, TS X AR 97 it B A X e VA AT B8
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Glossary ARiE

Airlock — An enclosed space with interlocked doors, constructed to maintain air pressure control between
adjoining rooms (generally with different air cleanliness standards). The intent of an airlock is to preclude
ingress of particle matter and microorganism contamination from a lesser controlled area.

A CRURD —F A BB AR PR A, BT AERRAR SR B ) GE 2 B AN A 28 A0 i AR ) 2 TR 1)
AURFER . AU H RN T ISR 1) 25 0 X sk 5| N JBURE ) s A A= 5 G

Action limit — 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.

1B R—1E BOE KA R B hs (BN E Y ER s b BV IR D) , i, SO AT i 2 i A
TR I A LR A IE i

Alert level — An established relevant measure (e.g. microbial, or airborne particle levels) giving early
warning of potential drift from normal operating conditions and validated state, which does not necessarily
give grounds for corrective action but triggers appropriate scrutiny and follow —up to address the potential
problem. Alert levels are established based on routine and qualification trend data and are periodically
reviewed. The alert level can be based on a number of parameters including adverse trends, individual
excursions above a set limit and repeat events.

MR —R BOE FAHSCHT B4R (Bl BUEY i U B RL T AT LT e fi B8 B AR 2 A
MGGUEIRZAS I TE O P2 it R PR, XA — 8 7 BRI IR TR, (H LA T 18 24 1Y) M 42 A0 PR DA A R £E 1]
Ao RGO Nz AT W SR A RSBSOS, IR AT . E R AT AR T2 AN S
B, BFEARES. BHREREZRRAMe R, DET R,

Aseptic preparation/processing — 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.

T E A A B —1E 2 A b A B TC B 77 . A SR/, ZEEIREE T, 38R PRLRI N SR EINn DU §
PABTIESA . A 2 3R AU 5 75

Aseptic Process Simulation (APS) — A simulation of the entire aseptic manufacturing process in order to
verify the capability of the process to assure product sterility. Includes all aseptic operations associated
with routine manufacturing, e.g. equipment assembly, formulation, filling, lyophilization and sealing
processes as necessary.

T LZEA (APS) —xf BT A TR, LAl TZA R/ R it B 5%
FUAE AR TC A, i, BN T IR 2HAE . Ok, MR, R TRV EHRIE.

Asepsis — A state of control attained by using an aseptic work area and performing activities in a manner
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that precludes microbial contamination of the exposed sterile product.

e TE ——— 8 {8 FH O B A DX DA 1 3 e 0 TE 1R i A 2R 05 G i) 7 ORI T i 2 (8 — Pz RS

Bacterial retention testing — This test is performed to validate that a filter can remove bacteria from a gas
or liquid. The test is usually performed using a standard organism, such as Brevundimonas diminuta at a
minimum concentration of 107 Colony Forming Units/cm?.
AP A I AT BRI Oy T e AR AT LR BR A B VR A T A T o P b o At
FTSEEG, B RIREE A 107CFU/em? (1 iR 46 I P At v

Barrier — A physical partition that affords aseptic processing area (usually grade A) protection by separating

it from the background environment. Such systems frequently use in part or totally the Barrier Technologies

known as RABS or isolators.

JRbE— — R X RS, KRR ERAE X GEF N A 20 51 FE IR HETC R E B IR
IR R G H il o) A R A9 RABS  BRR B5 25% (H BR B HoR

Bioburden — The total number of microorganisms associated with a specific item such as personnel,

manufacturing environments (air and surfaces), equipment, product packaging, raw materials (including

water), in —process materials, or finished products.

AR — SR E IUE AR A e, AR R AR CRRRIERTD - WAk 7 k. Ykl
CEFEAD )= i B A

Bio —decontamination — A process that eliminates viable bioburden via use of sporicidal chemical agents.

PE I AL S R A R BRI PR A S — R 2

Biological Indicators (Bl) — A population of microorganisms inoculated onto a suitable medium (e.g. solution,
container or closure) and placed within a steriliser or load or room locations to determine the sterilisation
or disinfection cycle efficacy of a physical or chemical process. The challenge microorganism is selected
and validated based upon its resistance to the given process. Incoming lot D —value, microbiological count
and purity define the quality of the BI.

APFRRA (BD —RE R 5 G i (B A e elds ) BT E T KB e b F) v 2
WAL B DA E B B R TR B B D2 ROR . B AR i RN IR B RE T O R E KB L2
M52 HE 7. WHERER D B BRI e 1 Bl K& .

Blow —Fill -Seal (BFS) — A technology in which containers are formed from a thermoplastic granulate, filled
with product, and then sealed in a continuous, integrated, automatic operation. The two most common
types of BFS machines are the Shuttle type (with Parison cut) and the Rotary type (Closed Parison).
WEHFAR (BFS) — —FhiAR, HAAZRAEBRHI A, RS Gl gL, £k, BapiiE
BATE S I WA BFS HLas R (i BT Mg Ahlas G
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Campaign manufacture — A manufacture of a series of batches of the same product in sequence in a given
period of time with strict adherence to established and validated control measures.

TG PR —AE LR TE BN AN BN, %P A = — R BRI AR [R] P ity P4 s B e B2 Bl B 45 il i
Jit o

Classified area — An area that contains a number of cleanrooms (see cleanroom definition).
DRI EZMEFER X (S WG EESD .

Cleaning — A process for removing contamination e.g. product residues or disinfectant residues.
TE— —FERRTT A LE, A R B A R B

Clean area — An area with defined particle and microbiological cleanliness standards usually containing a
number of joined cleanrooms.

R X — TR EAT WIRRL T AL BRI X, B H S 2 HER R

Cleanroom — A room designed, maintained, and controlled to prevent particle and microbial contamination
of drug products. Such a room is assigned and reproducibly meets an appropriate air cleanliness level.
R E— RGBT YESPORE ] AR 24 SRR AN AR TS YRR 5 1) o IR ) o (R4 AR 5 I AT KRR
b T 2 ) R K

Cleanroom classification — A method of assessing the level of air cleanliness against a specification for a
cleanroom or clean air equipment by measuring the total particle concentration.
VAR R e R SRR, MRV S A A T A A U B A BT i

Cleanroom qualification — A method of assessing the level of compliance of a classified cleanroom or clean
air equipment with its intended use.
T RN —— P UTAL 73 e 1 = B R R S A H U A @ i 77

Closed system — A system in which the product is not exposed to the surrounding environment. For
example, this can be achieved by the use of bulk product holders (such as tanks or bags) that are
connected to each other by pipes or tubes as a system, and where used for sterile products, the full system
is sterilised after the connections are made. Examples of these can be (but are not limited to) large scale
reusable systems, such as those seen in active substance manufacturing, or disposable bag and manifold
systems, such as those seen in the manufacture of biological products. Closed systems are not opened
until the conclusion of an operation. The use of the term “closed systems” in this Annex does not refer to
systems such as RABS or isolator systems.

ARG AR T A B R G. Bln, AT DO I A BOCE A L RR A 2 R
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Colony Forming Unit (CFU) — A microbiological term that describes a single detectable colony that
originates from one or more microorganisms. Colony forming units are typically expressed as CFU per ml
for liquid samples, CFU per m3 for air sample and CFU per sample for samples captured on solid medium
such as settle or contact plates.

BRI AL (CFU) —fEaARis, 18R A — D 2 EYIIE B A TR I B 7% o TR
Aty BRVE R BCERALIE T R 08 CRUMMI, XT38 SRR R om o CFUMM3, 0 T2 [ A1 ot (A e el f Ak
D CREERIRES, B TR RCEAALE B Ry CRUMFE M .

Contamination — The undesired introduction of impurities of a microbiological nature (quantity and type of
microorganisms, pyrogen), or of foreign particle matter, into or onto a raw material, intermediate,
active substance or drug product during production, sampling, packaging or
repackaging, storage or transport with the potential to adversely impact product quality.

Vo he— A BURE . RSB 002 fE e imid AR T, BT B A (A B BRI A,
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Contamination Control Strategy (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.

15 YA SEIE (CCS) — M 41 i A L Z B TP AR I — B A T RIS A, JAEFRL T 1R 42
i, AR TR AN s . It T AESE SR . FRE 2 AR AL ) L SO
AOBRAE SRR AR R R v DSRS0 B M 2 D7 iR NI A S S HOR s 1k

Corrective intervention — An intervention that is performed to correct or adjust an aseptic process during
its execution. These may not occur at a set frequency in the routine aseptic process. Examples include
such as clearing component jams, stopping leaks, adjusting sensors, and replacing equipment
components.

AEVET T — EPAT IR 2 BB B C TRId RR — Fh TPl it . IX 548 it AT B AN 2 72 H A JC B A
T AYCE R R . Bl e ds: TEERALAFPEZE, FHIEMS, (R A% B A BE i g 2 A
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Critical surfaces — Surfaces that may come directly into contact with, or directly affect, a sterile product or
its containers or closures. Critical surfaces are rendered sterile prior to the start of the manufacturing
operation, and sterility is maintained throughout processing.

BRI — ] BE 5 OB ™ it B AR 25 R P AR G B ™ AR LR R SR T . SRR IRIAE A P A T
A RIRLA BT, I HAEBEA A i R b RS R

Critical zone — A location within the aseptic processing area in which product and critical surfaces are
exposed to the environment.

R — TR B XIA, 77 S A SR T 2 e T B A

Critical intervention — An intervention (corrective or inherent) into the critical zone.

REETP— X RBEXIRA T (A IEsEAD

D —value — The value of a parameter of sterilisation (duration or absorbed dose) required to reduce the
number of viable organisms to 10 per cent of the original number.

D (H—KAAE A B b B JEAE SO 10 %6 F i M K S 8UE  GRREE TR B0 IGRIED .

Dead leg — Length of non —circulating pipe (where fluid may remain static) that is greater than 3 internal
pipe diameters.

JEfi— KT 3MEEENRIAEAEE G RREFRIE MKE.

Decommission — When a process, equipment or cleanroom are closed and they will not be used again.

fEH— T2, sl = < AR .

Decontamination — The overall process of removal or reduction of any contaminants (chemical, waste,
residue or microorganisms) from an area, object, or person. The method of decontamination used (e.g.
cleaning, disinfection, sterilisation) should be chosen and validated to achieve a level of cleanliness
appropriate to the intended use of the item decontaminated. See also Bio —decontamination.

BRI — WAL P E N A b L BREUAMETTS 3 (Lt TRV, TREIEEY)) B
AR A BIRRTG ST (BN . THEE KD NEHTIREMEAE, PLUARIE & T 5RT5 G879 H 1
MER K. 2 WAEYIBRTG .

Depyrogenation — A process designed to remove or inactivate pyrogenic material (e.g. endotoxin) to a
specified minimum quantity.

BRiE— BRI (BTN R E0) KBRS 236 € MR IR

Disinfection — The process by which the reduction of the number of microorganisms is achieved by the

irreversible action of a product on their structure or metabolism, to a level deemed to be appropriate for a
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defined purpose.
THEE— MR O U SR BT R AR AN TR, R MR e D B O RS TITK
I E

Endotoxin — A pyrogenic product (i.e. lipopolysaccharide) present in the Gram negative bacterial cell wall.
Endotoxin can lead to reactions in patients receiving injections ranging from fever to death.

WNEFR— FAAET 522 RBP4 B 40 f B rh ) 305 720 (CRITR 20D« R n] SEUR 2 I B R
IV o

Equilibration time — Period which elapses between the attainment of the sterilisation temperature at the
reference measurement point and the attainment of the sterilisation temperature at all points within the

load.
ST TR — 72225 I & p50A B KB IR U8 N BT a2k B K L 2 8] BT =5 O]

Extractables — Chemical entities that migrate from the surface of the process equipment, exposed to an
appropriate solvent at extreme conditions, into the product or material being processed.

S — T 2B AE N 2k 1 N el T & A0, AT ZW a8 R AL A 2 E 0N TR 7 b Bk Y
Ca=Z7) i

First Air — 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.
WG SIR— TRAE B OCEE XIAT, i i e AR 00 FEFEAh R 85 ™ i B S A R T BT AR T T e 5
UNEE v/

Filter Integrity test — A test to confirm that a filter (product, gas or HVAC filter) retain their retentive
properties and have not been damaged during handling, installation or processing.

AEPEES e BN — M T AL eSS O AURES I R GRS IRFF AR MERE, fEALRE, 223,
TN o R A I 1 — Ak

Form —Fill —Seal (FFS) —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. FFS
processes may utilize a single web system (where a single flat roll of film is wrapped around itself to form
a cavity), or a dual web system (where two flat rolls of film are brought together to form a cavity), often
with the aid of vacuum moulds or pressurised gases. The formed cavity is filled, sealed and cut into
sections. Films typically consist of a polymeric material, polymeric coated foil or other suitable material.

B e B (FFS)y— —MBAZNERTE, WM THRE&KEK™ W, 2L 2MAESFER e REH
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Gowning qualification — A programme that establishes, both initially and on a periodic basis, the capability
of an individual to don the complete gown.

AR N SR BE NS 58 B o SOC R IR RE T IRE Y, 5 2 CONE IR A

Grade A air supply — 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.

A FErR— 8 7 IEIESE TR, AR RS A RSRL TR R, EAEDRIATES:
SORL T EOR I S 2 A FEYIRI IR . B T TR A L 1 A T ZE N

HEPA filter — High efficiency particulate air filter specified in accordance with a relevant international
standard.
HEPA i JE 88— AH < Brbm vHE R E FA s R0RE 123 L g 4

Inherent interventions — An intervention that is an integral part of the aseptic process and is required for
either set —up, routine operation and/or monitoring (e.g. aseptic assembly, container replenishment,
environmental sampling). Inherent interventions are required by procedure or work instruction for the
execution of the aseptic process.

A TP oW L EART S — 7. A, WHIRMER/ERSE (Flin. oW A3, Hafha, 7
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Intrinsic sterile connection device — A device that reduces the risk of contamination during the connection
process; these can be mechanical or fusion sealing.

[ 47 JC RHE R B — R IE BT R P AR5 e XU R B s XS] U MU B B B 3 E

Isokinetic sampling head — A sampling head designed to disturb the air as little as possible so that the
same particles go into the nozzle as would have passed the area if the nozzle had not been there (i.e. the
sampling condition in which the mean velocity of the air entering the sample probe inlet is nearly the same
(x 20 percent) as the mean velocity of the airflow at that location).

S IR — LA A E RO Sk, AT AR R T UG G URE Sk — R N HURE
Fo (RIEACRFE LRI B 5120 B R i P AR (£ 20%)

Isolator — An enclosure capable of being subject to reproducible interior bio —decontamination, with an
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internal work zone meeting grade A conditions that provides uncompromised, continuous isolation of its
interior from the external environment (e.g. surrounding cleanroom air and personnel). There are two major
types of isolators:

R B 25— REMSHEAT AT E A A A 5E, NI AR X 2 A 205k AT, AR L R 5 AR
5 (i E Bl = s SN D TR W RS R . BR B2 2 AR S A

i. Closed isolator systems exclude external contamination of the isolator’s interior by accomplishing
material transfer via aseptic connection to auxiliary equipment, rather than use of openings to the
surrounding environment. Closed systems remain sealed throughout operations.

% RS B R g 5 BB & O B R S IR RO AS AN A 1) A AT g T 2, AT
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ii. 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 contaminant into the isolator.
FEIBCRRGE B R 48 S VAR A (RDE S — AN B AN DO SR E SR AL E R/ Bkl D&l
it (N, AEFRFSEIEIS) LA IR ARG e N S0 4% o

Leachables — Chemical entities that migrate into products from the product contact surface of the process

equipment or containers under normal condition of use and/or storage.

RV — fEIEH /B RN, W20 s as 17 dh i b R T I 21077 i p AL 2 5

Local isolates — Suitably representative microorganisms of the site that are frequently recovered through
environmental monitoring within the classified zone/areas especially grade A and B areas, personnel
monitoring or positive sterility test results.

Ay Ew— L) BAGRIERAEY), WA F XIS CRelg A HIXEAM B KX « AN
B R A SRR P A i A1 2

Lyophilization — A physical —chemical drying process designed to remove solvents, by way of sublimation,
from both aqueous and non —aqueous systems, primarily to achieve product or material stability.
Lyophilization is synonymous to the term freeze —drying.

H— W TR 77 2R EBR A KR R G I A 5 i, R 1 SEI
BRI E . VR S ARE R T1 2 [F LY

Manual aseptic processing— An aseptic process where the operator manually compounds, fills, places and
/or seals an open container with sterile product.

TR T —EAE N AT R TRCE AN/ B B T fh T B S — e E L2
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Operator — Any individual participating in the processing operation, including line set —up, filling,
maintenance, or other personnel associated with manufacturing activities.

B — S 5T ZHREMEMDN, B LRAN, B, 4 alS 4 In s R b A A .

Overkill sterilisation — A process that is sufficient to provide at least a 12 1og10 reduction of microorganisms
having a minimum D —value of 1 minute.

R K— LRI D BN 1 2R A TR 12 S EUER—F T,

Parison — The "tube" of polymer extruded by the BFS machine from which containers are formed.
RN — 1 BFS HlasHf R Em g, HTIRRELE.

Pass —through hatch — Synonymous with airlock (see airlock definition) but typically smaller in size.
fEgE— 5B (BHRBRO L, BTN

Patient — Human or animal including participants in a clinical trial.

BE—NEEY), URERRARNSS5E

Post —aseptic processing terminal heat treatment— A terminal moist heat process employed after aseptic
processing which has been demonstrated to provide a sterility assurance level (SAL) <10 —6 but where
the requirements of steam sterilisation (for example, FO=8 min) are not fulfilled. This may also be beneficial
in the destruction of viruses that may not be removed through filtration.

JC I L5 2 A B ——JE BN L5 A i — Fh &R T2, SR A4t <10 -6 LR fRIE/KF
(SAL). (HAFFG KR IER (Bt FO28 738f) o XA BT KiE Al e ok id 4 5 bR 25

Pyrogen — A substance that induces a febrile reaction in patients receiving injections;

TSR — 0] DA G| SR S R I B AR AL )

Rapid Transfer System/Port (RTP) — A System used for the transfer of items into RABS or isolators that
minimizes the risk to the critical zone. An example would be a rapid transfer container with an alpha/beta
port.

PO L5 R Ge 0 T(RTP) —FH T E S &5 5] RABS S5 2585 K RS0, m]H S DX 3 1 IRV B 25 A 1K
B, FAT of B S R PROEAL A4 .

Raw material — Any ingredient intended for use in the manufacture of a sterile product, including those that
may not appear in the final drug product.

JEA B — T wE ™ dh A AT Ry, BRI EE AT BE AN 2 B S 24 24 it AR R0

Restricted Access Barrier System (RABS) — System that provides an enclosed, but not fully sealed,
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environment meeting defined air quality conditions (for aseptic processing grade A), and using a rigid —
wall enclosure and integrated gloves to separate its interior from the surrounding cleanroom environment.
The inner surfaces of the RABS are disinfected and decontaminated with a sporicidal agent. Operators
use gloves, half suits, RTPs and other integrated transfer ports to perform manipulations or convey
materials to the interior of the RABS. Depending on the design, doors are rarely opened, and only under
strictly pre —defined conditions.

PR FENFERE RS (RABS) — R {E—/ 3 AE RS BGRB8 A R o [ 4 RS 1E R
gi LT A BRI 5 R P 2 0T DA R B R AU AT (T A ROEE T 2. RABS AR
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Single Use Systems (SUS) — Systems in which product contact components are used only once to replace
reusable equipment such as stainless steel transfer lines or bulk containers. SUS covered in this document
are those that are used in manufacturing processes of sterile products and are typically made up of
disposable components such as bags, filters, tubing, connectors, storage bottles and sensors.
—IRIEEH ARG (SUS) — 7 il A AR AU ] — I A ARRT B A0 T 0% (I AN AN i 1 R
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Sporicidal agent — An agent that destroys bacterial and fungal spores when used in sufficient concentration
for specified contact time. It is expected to kill all vegetative microorganisms.

AT A AE R R F At (8] Y DR 8 R LA R I, AT DL A0 1 1 B BT I 245 70) . Filih s At
P T MY .

Sterile Product — For purpose of this guidance, sterile product refers to one or more of the sterilised
elements exposed to aseptic conditions and ultimately making up the sterile active substance or finished
sterile product. These elements include the containers, closures, and components of the finished drug
product. Or, a product that is rendered sterile by a terminal sterilisation process.

TR — AR S, JCE e fe M e A B BRI A N IR R, IR A T
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Sterilising grade filter — A filter that, when appropriately validated, will remove a defined microbial challenge
from a fluid or gas producing a sterile effluent. Usually such filters have a pore size equal or less than 0.22
pm.

PRTE R JE s — 2 00 AE, AT UM B0 b 2 B i PR Y, R4S B JC IR R Y i )k
aro dE, MRS IER AL T EUNT 0.22um.
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Terminal Sterilisation — The application of a lethal sterilising agent or conditions to a product in its final

container to achieve a predetermined sterility assurance level (SAL) of 10-° or better (e.g. the theoretical

probability of there being a single viable microorganism present on or in a sterilised unit is equal to or less

than 1 x 10 —6 (one in a million)).

Ly KD — FERR S f A AR RS A FH 3% 81771 05 2 2% 1 ASEEIL 108 BB 47 ) 0T C B ORAIE /K (SALD
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Turbulent airflow — Air that is not unidirectional. Turbulent air in cleanrooms should flush the cleanroom
via mixed flow dilution and ensure maintenance of acceptable air quality.

i —— R R TR W E P RS A SE ISR BR e R =, FERER T B TR
.

Unidirectional airflow — An airflow moving in a single direction, in a robust and uniform manner, and at
sufficient speed, to reproducibly sweep particles away from the critical processing or testing area.

R —— A —MARE M A8 77 3, I DLW s ) B — 7 ARl B, RASEAS IR ek A A 5%
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Unidirectional Airflow (UDAF) unit — A cabinet supplied with filtered unidirectional airflow (previously
referred to as a Laminar Airflow Unit or LAF).
AR (UDAF) Fye—P (it i i R AOHUE  CBLRTAR V2= el LAF) .

Worst case — A set of conditions encompassing processing limits and circumstances, including those within
standard operating procedures, that pose the greatest chance of process or product failure (when
compared with ideal conditions). Such conditions have the highest potential to, but do not necessarily
always result in product or process failure.

REFA IS TR — %A, OISR AR o, XSS il T 2 8™ il
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Water system — A system for producing, storing and distributing water, usually compliant to a specific
pharmacopeia grade (e.g. purified water and water for injection (WFI)).

IKBRGE— — R T2 A7 AN 7 BO/K 2R 58, 38 75 B o8 I 25 MRS 0 (g 4 AR KNIV SR K CWFD)D 6

Z —value — The temperature difference that leads to a 10 —fold change in the D —value of the biological
indicators.

Z H—S B R R D [H%1 10 iR ZE.
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