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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.
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Guidance regarding the special requirements of utilities such
as water, gas and vacuum.
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Guidance on the requirements for specific training,
knowledge and skills. Also gives guidance regarding the
qualification of personnel.
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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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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.

The section also gives guidance on the requirements of
Aseptic Process Simulations (APS).
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Guidance on some of the specific Quality Control
requirements relating to sterile products.
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1 Scope . /] 7

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.
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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.
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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
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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.
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2 Principle 47 4/

2.1 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:

MR RIS ORI, MAE., R, KO RhRv o /M u vl bi55%:0 )
A7 %/ MRIZT D . BRI BB 2T 5 T LI D, IRICHRD K9 7 E
T )T HBETRETHDH

i. 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.
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ii. 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.

TRET, MR oS O3k JOWEO 7 1t AP ORI EET S JFANC R L
T ) 22 kR PE AT & FRBR  (qualifications and experience) ZHFH . A & ST HIR S B

(behaviour) %179 Z &,

1ii. 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.
WHMUGEED OO T BB ABLNE=F Y VT DV AT AL, oA, =P =
TV T LT PRI ED) 2 mRk 2 R OB 2N, BRGE L. RUERR 2TV, R
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iv. Raw materials and packaging materials should be adequately controlled and tested to
ensure that level of bioburden and endotoxin/pyrogen are suitable for use.
JFR RS L OVEEM L, S AN—T U BL O R hxv /R ayz oL~ L
PERIZE L TWD Z EERGET 272012, @MUICEHEBIORBREZ T XETH D,

2.2 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.
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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.

FTIAOIC, QRM OEFENANLIE, fisk. s, B LT vt 2O 21TV, RIC
BENCRE SN FIHOE i Z G DT &, £ L TRRIZ, RETROFIENEL < FEhi s
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2.3 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.

THYLEFRERIE  (CCS  : Contamination Control Strategy) (%, figx &k & L CHEMT & Th D,
ZUE, TARTOEREEHALER L, R TOEH GXEH FIE, Hifr, KOHEER) OfF
AT L, 2 LTSRS OGE & REMEITHT DY 2 2EHT 50 LTV 5
k=2 )T T 5D ThDH, CCS OBEAHIHEM (combined strategy) X, 15% TBL D
FRE 2R PRFE (robust assurance) Z LT XE Th D, CCS (FIFEMAYIC LB ATV, UGG
(ZIZFE ATV, S e OVE B IE ORI 72 S0 (continual improvement) A RHES 5 & DT
RITUXR B0, ZOHMMEIL, BHR~RX A L2 —D— AT & Th
%o BEFOERI AT ANV | MUNEFHRINTWDEEIE, EBEHBMILETRVb L
RN, CCS GRIE : o) TBRINLRETHY ., Y AT AMOBEET M AAEH]
N, BEINTWHIRETH D,

2.4 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.
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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).

CCS OBAFIZIE, BB 2D, £ LT e AL AN LE L 225, BIER
PRIEYLRE U CIE, PR X OIS (cellular debris) (1 218, HEWE = K h%
) LI (T ARFB LN AR PR TIZRAD 2 & D TE RV
1) ICERTL2H003H 5,

Elements to be considered within a CCS should include (but are not limited to):
CCS DHIPANTEE T NEEHRIT, KOL IR bONEEND (LEL, ZARETICRES
Db DTN ¢

1. design of both the plant and processes including the associated documentation.
FT v hETa AOM ST ORG, ZHICIFEET 5 CE L E E T,

ii. premises and equipment. i % & R
iii. personnel. ik =
iv. utilities. —+—7 ¢ U7 ¢ (1)

v. raw material controls — including in-process controls.

JFEMERE — TRENEHEZ G
vi. product containers and closures. Hf5h 74 & A%

vii. vendor approval — such as key component suppliers, sterilisation of components and
single use systems (SUS), and critical service providers.
N =0 —  PIATTEEREM MG . BMEORE L T ra—Ry
AT L (SUS), KON EHERY—ERADT 1/ A X —

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

INREFEIREY & —T o« OB EROFIH FTHENE (availability) f5EE (transfer) D~

7707« Ma—-arXuREH
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iX. process risk management. R EADU A7 R AL |
X. process validation. 7wt A - NYF— g
xi. validation of sterilisation processes. i 7 =t AD/NY F— 5

Xil. preventative maintenance — maintaining equipment, utilities and premises (planned
and unplanned maintenance) to a standard that will ensure there is no additional risk
of contamination.

FTHitkeE — HROERDZVZAIZBMOLRNE ST, R, 2—T 4 VT 4 BLV
Mgk (FHEIRY IS X OGS ORE) 2 HERNICHERT T 5

xiii. cleaning and disinfection. 7 U —=1> 735 L O

xiv. monitoring systems - including an assessment of the feasibility of the introduction of
scientifically sound, alternative methods that optimize the detection of environmental
contamination.

T=H YT VAT A = BREGROBRMNZ RET DETO, FHERICHESE TR
DD IFIEE BT D A[REMEICONTOT BA A Y M EET

xv. prevention mechanisms — trend analysis, detailed investigation, root cause
determination, corrective and preventive actions (CAPA) and the need for
comprehensive investigational tools.

TR ZRAA A — L v R, BIEHER LOTHEE (CAPA) . FHEM7ZRFHA,
WARRK OWE, REHE - TEHE (CAPA) B X, X0 GffFfedidy —1u

(comprehensive investigational tools) 0D A ZE

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

B ARSI RICES <, AT UGE (continuous improvement)

2.6 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 &, ERMME T AT AN TOMKGRI N DEHR R L Ea—I2k 0 (TREHOH L
DOMEZBEE L, WH, EFINDIRETHD, BT O AT LAOEFIT, Ehni kO
FEHitkiZ CCS ITHX 2B M 2HENH D

Z OXFRICET, K SOBEEET % AR, R ="« Pharma Solutions Co., Ltd.
ZOXRILET, HHEATOSEGR T, RUFBETHY , #R, #E, £ LT Y. @
ZATIABLTHY EF, WAL ANEOMRL, LFRLITHESEToTFEN, Pharma-bio Futakami
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2.7 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.

BUERA T, T OftiEk N THRIE S LR O R 2 RFET S 12 DI B TN TOFIHE
ETHEZHE DM D D, HEEHMEE 71X OMO M E R, ok TR E 71T % i
DOFBRIZEHEANTARAF L TR B 720,

3 Pharmaceutical Quality System (PQS) /=742 > % 74 (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
Guide(Part I — Basic Requirements for Medicinal Products), the PQS for sterile product

manufacture should also ensure that:

RS ORET, EINTC]LOME EZRIET D12 DIZREDE L O EZ LE LT
LHEHMERIEE TH D, Lo T, ®WEFEFEO PQS 1%, EEIMIEDRE DI RFEIH A
aE L, L, MAEY, MRz R /"M a e G000 Y R 7 H R R
i Che/MET 2 L 912, T RTOIEDBNRCERIND Z L2 RFET H Z & Z2fEER D
DELRFNIER B, GMP U R 1E (5 158« [EEREOHEARZF) (IR s T
W5 PQS DEMITN A, MEEBIAIRED PQS 1X, AT AT H2LENRHD -

A

1. 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.

IR ) A7 B AT DS, WAEMIG Y& i/ MRICHN A, o fdiE S 7z S R
DinEZRT 22 HNE LT, RETA 7V A 7 VOEFIRISHE Sh TS Z
&

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.

REEF IR, R EICEEE LT TATO, ®iEL TW ARG EERE, = =70 v
C OB, YA TOBERFICT, REBETHY . B, M, = Pharma Slutions Co. L
CORRLET, BHNTOBREGETT, ROIBETHY ., MR, BE. ZLT - Pramasolwtions Go. Ut @

AT IADBDKTHY ET, HAX U ANBEOMBIRIZ, LT LICESIZIToTREEN, Pharma-bie Futakami
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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.

FIE (procedural) , 7B A HEERDOAREL (failure) DIEAFK 73T (oot cause analysis)
I, W~V A7 ZIE L FE - BAE L, YRR IE - TRHEE (CAPA) 2MThHih
LEOBFETERINTND Z &,

iv. Risk management is 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.
VA7 « =3P A N, 5% 27 OFfE, aHil, KBUERE (%59 25856), FEoO
7Z0lZ, CCS DRI M UHERFEHICEM SN D, VAT « =3 VAT, CET D~
ETHY ., VRAZIRBK O U A7 OB T 5 E DOIRHL (rationale) Z T~
TThHD,

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.
AR, Mgk KOO T A T A 7 B LT, BESI TV DIREE (state of
control) ZFNRMICEEE T 5L, VAR~V A L FORRIZ, Mt mE~ 1T A
I (on-going quality management) OO —Bg & LT, ZHKF, BERRMENEENM LIZLE. €
L CEHRY 2B S L B 2 —  (periodic product quality review) FFIC,  EHAAYIZ B4~ &
T D,

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.

LS O RAE (finishing) . PRE . BXICBET 57 m 2T, BERLZEOVWHO
LLTERLRY, BETNESMEIZ, ROBOPREFEND :
KD 5EAENE (container integrity) . 154D U 2 7 | BLE 3Gk S MU T 45 SR 2 )E » TR

o HEER S INLD Z LI K BB DIEGEE (avoidance)

\Y

Uit
=

T ORFERCET, Y SOBEGECT, RIS < .: I O = o Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT G ety ey W @

AT IADBDKTHY ET, HAX U ANBEOMBIRIZ, LT LICESIZIToTREEN, Pharma-bie Futakami
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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.

LGN OFREE, HIAT (certification/release) DAL 1, & M OB TFHA~OwE LI 727 7 &
AL, HERERLE ORUE N OB 2 BB R B RIS B3 2 @ U0 A R e OV & AT
LTWbZ &,

ThE, EEEGRER S B LR OKRE SN T r R Ao THRIES L, ERS
DEERALTWNDENE S NEYZHELEN, HT 22 L2 RBICT 5720 Th D

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.

WEABRAGH, RET=4 Y 7@, XIS S FIRD D ORMLE O < TOARE
Bl Ny FORGE/ WA ANCETNICRE T XE TH D, ZOREIT, 7ri 2 KOG,
BEADOEAERI 2522 (impact) . K UOMLD 7w 2 TN FSEIERY 725028 (impact) 521

TV DG Z T (determine) T X& TH D, WG TNy F2lERICEZ O 5, IR
S 2B, PAMEZR R ERRIIE S MEDRA (ustified) %2 LT, GlkE T 5 & ThH D,

4 Premises Jir %

4.1 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.
RS ORLE D) 2 7 U — = LW TERTNETHY . £Z~DE O ABELHK S

S ORI, Y SPOBEERICT, RIS < LR, mB. = Pharma Solutions Co., Ltd.
ORPLER, HHATOSERH T, RAFBETHY., B|R, BB, 2L T =Phamasotionso.lid. @

AT IADBDKTHY ET, HAX U ANBEOMBIRIZ, LT LICESIZIToTREEN, Pharma-bie Futakami
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RJFEMEIOMA - L. ABHO=T 0y 7 BXOWERE - M= 71 v 7 & L THRET 5
ﬁﬁimm@mmg%ﬁbfﬁé&%fhéo7UwywwA&U§@$@\ﬁ@@%@§
FHEICHERF S AL, YRR A FFO T 4 VX Bl LI B R AT A RETH D, il
(controls) &E =4 U > ZIIRFHINTIEHS{L (scientifically justified) XX TohH bV, > U —>
N—b ZT 0y 7 SNAZ— Ny FOREREEZ . IRAISGEHE T~ E TH 2,
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4.2 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.

JE R B i (component preparation) . L O FREL ( (product preparation) ) MOVSRE (filling) ) OFEA 7R
BB, BAERFE (mixup) MOVERZFG 2O, 7 U — 2 b— A X3tk N Tl ol 7 B
E’] e U\T%%ﬁz E/j fr'ff%gﬁx appropriatc technical and operational separation measures) (Z V) %ﬁﬁﬁ—’\ T
H5,

4.3 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.

T 7R AHIRANY T AT A (RABS) X7 A YV L—H X, MEREHERIEL, 7 VT «
TN — BT D EENRE B ONTE (direct human interventions) (21 9 S5 ZAEM TG Y % e /IME§
5 ETHETHD, TOMAIX, CCS (HyAFrmg) IZBWTEET & ThbH, RABS Xk
TA YL =2 DA R 5T T a—F b, FOFREMIE S PEDFH (ustified)
ETRETHD

4.4 For the manufacture of sterile products, there are four grades of cleanroom/zone.
BEREORIEIZIL, 2V =0 =0/ Y= D4DDT L — RKRH 5.

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,

T DORFER Y E £ SDEEGRC % ER . A = o Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @

BATIABUTHY ET, HA 5 ANEOMRIL, BFFELICESEFoTFS, Pharma-bio Futakami
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equipment, process and procedural design.

TL—FK A: VAT OEWMEEIZOWTOZ VT 4 Ay —r Bz, BERIEOT
BEADT A Y =2 ANy SN—RUIL GREE; ot AA L) BREEL T
WL Rk, 72037 7 — A NTT (fistai) OFR#E F CEEEGAITH) DD Y
F A TN =),
WE ., O XD REMHFIE, RABS £1ET7 A Y L—FNO—F KT — 7 AT —v
3 DX BRERIRAREIC L > TRk s, —FmKitoMRIL, 7L —FA
TV T RIRICD o TEIES L, s SN D 2 &,
EEFICL D7V —FAZ YT ~0 Bz, N TR a—7R— MR L 505
L To) BEEMNEL, MR, #iE. et A BAEFIEORRFHIC XV R/NRIZIE
WHRETHD,

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 ).

1L — KRB : EFHBECL PR - BHEIZOWTE, ZL—FA (T7A Y L—X—TR\E
B DRI TITU RO Y= —hEe %, FE#ZEE (air pressure differences) (3,
I T =4 —3 5 (continuously monitored) MEN 3 5,
TAYL—=REWMMER SN TWDLHEE, ZL—FB XKW Y — Lb— A% EE
T 5HZ LN TS (paragraph 420 ZH#)

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).

JL—FRC&D: EHEEEICLY FE I EHGOREICBNT, HEYEETR
BT T D720, FRIETA VY VL—FDNy 7 77 ROTDIEHIND 27 Y
—UN—ALTHD, Flo, BARERSOMRE - FEICHHENTE 2, (REIREFEE
DFEAIT section 8 THZZR)

4.5 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.

COFPRILED, YHANTOREEH T, RLIBBTHY, BR, #E, £LT =« Pharma Solutions Co., Ltd.

7707« Ma—-arXuREH

@

BATIABRBTHY EF, HA ﬁ‘/?(l*]'ﬁé‘:@ﬁﬁ:ﬂli\ M RIICHE S ZITo T TR, Pharma-bio Futakami



PIC/S-GMP Annex 1  (2022.09.09 /A7~) “Manufacture of Sterile Medicinal Products”

Page 17 / 161 pages
ORI, EHEOFB RTINS T To, YthottNHSEER T,

V= =25 KO 7 VT 4 VY — T, & TORBERMIL, WL XTI OFE
W, XIIEBEZR/ANRIZT D720, 5T, RNEiBlE (mpervious) T, HIFLH 72 <

(unbroken) H»DHXEXThH D

4.6 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.

BROEREMS LIEREHHIT 570, HRORTER (7 V—=27) 2SEEERNE
(recesses) 3o TIAAR BV, S (projecting ledges) . M. S L VMR 198 MNIRIC &
P05 e, RTIRER LIS WIS (recesses) ZHET 5 & 9 583H4 %, BlXF (sliding
doors) (X, ZOFHNLAE L RWATREMEN D D,

4.7 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.

)= = NEHESNDMENT, SEOHEEB L OEENTHEHASIND L OO FIZE
W, R O3 A R/NRICEN 2. PEdAl. {EEAlB L OREAl 2 EH T 25581213F 0
OB LEHAEZTRICT L2 EIRTH L,

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

them.

KIFE, 2D LEDOZEMM D DHERER < & 9IS, BHT L& TH D,

4.9 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 cleanrooms should be fitted with traps or water seals designed to

prevent back flow and should be regularly cleaned, disinfected and maintained.

VU BIOPEKOE, FL—RFABIOZ L —KBOTY 7T CIEEEIETH L
ZOMD 7 U= b— AT, B EZIZT 7 ) LHkD EDBEICZT T LA 7 (air
breaks : K& ZaXiF 52 &, K7L — KD I U —2b— AORPEK D (floor drains) 1Z1E,
W2 < KD ICRF SN b T v 7 (traps) F721FKED (water seals) ZH W £71F, EHIAYIC
i, HE. RTFE1T9 2 L,

4.10 The transfer of equipment and materials into and out of the cleanrooms and critical zones

= D RER v Mz SDHE BRI FaEe < =0 = EEE = «yPharma Solutions Ltd.
ZORFICEF, UHNTOSERE T, RUIBETHY , R, HZ, £L T G ety ey W @
BATIABETHY ET, HA XL ANEOMRIE, BFRLCESETo TR, Pharma-bio Futakami
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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.

IV = =BT VT 4 N — ORI OUFA AL (materials) O H LAFUL, Bk
DIELERITE YR (greatest potential sources of contamination) D 1 D> Toh 5, 7 U —1 /b— ALV
VT o VY — 2 OIEEE LR 5 ATRetE D & 2 THE 2 5Hl L, HERRCTE R2WEE1E, #y)
IEHAERT D &,

4.11 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.

JL—FRKAZEEBZY 7 ~OFEME (materials) . $%55% (equipment), & L CTEH
(components) DFEIKIL, —H DT B EATITI RZTHD, A[RETHIVUX, Wbl TIA
L. BEIZEERA GRIE : BEOMICRRE L, BEORBOESEHMEIHET2) SNI-mBERFEL (B x
X, MAEA— 7 L—7), FE3 A v b RL) LTI O KK
~NEEBRIELRETHD,
BkRFOWE N RATRER GG, 1FRE 5| S Z S0 & W) Al U HNE 2R 5 FIEZ N
UF—k (FIziE, RNRBENETET A, T4 Y =2 HOREBEY AT A, &
WEIT REWER ORI T VTR 7 4V Z 2MH) L. GUE: 2o%ic, #iEicsnTs
) Ehid 2 MERDH D,
ZL—FRFAKOGBZUTnoo0MWih (BAIE, Wi (materials) . BFEFEY), BrEGABRM Y~
V) O, ERO—Fmo Tt A TEMT 5% Th D,
b LA RATREZR A FIEIC L AR R— 2 OBE) W5 OWA /) O s %
JE L. WA OBIEN G AR T D20 OFHZ#MHAT 5 & Th D

Nl R Rva=:1 Mz SDH b Rrs = “ ;% ) ﬁ/ﬂ\i . iu’:i/ =y H'mmlm“e&m
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @
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4.12 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.

T\ oy 7L, WEER 72538 (physical separation) A fEfit L. H7e 2 X b OFAY K UK

KA Dl GZ /MET 5 X OICRGEL, T LTHEL, 72257 L— FHO® AL (material)

KOt FOBEOTOIIHESED Z &, AIRERIRY . & FOBENMEHN SN LT 1y s
T WEOBBIHEH SN =T ny 7 LT ~&E Thb, ZUNRENTRVEE, F
EIZ X DB EAR—20BE) (N W) ORMEEET 5 ThHD,

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.
TTRy7E 7 U= =07 L— RBRHERF S NS K D12, Al SN2 TRHIRRIC
7TV adNHNETHD, =T 0y 7 O BEIL, "atrest" IREET, TR0
57 V= — L ERCERE (EFREEOER ) THhoLrREThD,

The use of separate change rooms for entering 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:

— B U7 ~OHAD X, 5BEL-EREEZFEMNLEE LV, ZHNHENTRNE
A FIEIC L AR — 2 OTEE (NEGRE) ONEEZET 5% ThD, CCS NiE
YD) 27 BEWD LR THE . BERIK~OHAY 07Dz, BOERELFEHT S
XThb, =Ty /iE, UFOLSICHHTEETHD

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.

ANBR=T7vy 27 : b FBRAETLLEDIENT 2EFRELEDT YT (B2
JL—FDZV 767 b—RFCmU742FHALT, ZL—FBxZU7T~),
RIS, FROVBRFIZENKEOR B0 b, 7 b— K B O=x U 7 IZHEE

T ORFERCET, Y SOBEGECT, RIS < L BRER, B|E. = o Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT G ety ey W @
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T IR ATHENRBIITIHRET DHIE TR,

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

=T UT () AxT7ay 7 FMER XU oOBENIHH S D

* 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.

ARRE Y A ML S, OB XET B 2D/ F—3 3 2 (validation of the
transfer process) TRl S B - v O Bz, =7 1 v 7 T3 v F
(pass-through hatches) Z /ML C, ZL— R A F£72E7 L — KB TIZB%ET D
ENoDH, (FL—=FAZ V7 TOMEMEZRRE L) BE&IRAER (materials)
I, ZV—=FBx U7 ZERT HBRICHRETOINETHD, BEZLELT LR
RO, BISt L L THANTAGEST 2 & TH D, W) A7 7R AL B
M OFEFNFE & (mitigation measures) 13, BEHEF O CCS (HYAF LGNS | ZHE > T
L. kT 2_&THY, WERIE GUE: oBM) 12X o KBS RrE D5
LN, £E=2 Vo7 7nrI L k5L &ETho,

» Pass-through hatches should be designed to protect the higher-grade environment,
for example by effective flushing with an active filtered air supply.
INAR =Ny FIE, BIZIE, T 77 07 (B8 BN 787 4 NV Z & 2R
I2& D, RN G QD) 7T vy VILEo T, B L— ROREE % {1#
THEIICHFTRETHD

* 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.

K7 V= REIE, 77 ARGICALRUMENT U T (unclassified area) 735, &7
L—=RD7 J—=rx )T ~OFEME (material) F 72 (TR OBENL, VA7 ICRA
272, £ L TCCS 1o Te{HEl (cleaning) LHEEZZITHXETH D,

4.13 For pass-through hatches and airlocks (for material and personnel), the entry and exit

T DO%FER N S DB BB BEL T SRS ) 283 E/Eii:i’/\ = o Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @

AT IADBDKTHY ET, HAX U ANBEOMBIRIZ, LT LICESIZIToTREEN, Pharma-bie Futakami



PIC/S-GMP Annex 1  (2022.09.09 /A7~) “Manufacture of Sterile Medicinal Products”
ZOXEIZ, BEREORIBNERINE T T, YthokNHASEER T,

Page 21 / 161 pages

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.
INAZ =Ny FROTT vy 7 (FHEROE ) 3. AR A R % [FECE
Frnzl, Z7L—F A RO L—F B OXKBICHLE D=7 0y Z7iE, ¥ —nyJ
VAT LEMEHTLHZE, JU—F C KON D ORKICEL =T 2y 7, IR, T
WORO XE BERICKDEE VAT L] Z@EET~NETHD, = U T OREE (area
segregation) ZHERF T Do OICHERGAE, A 24 —ny 7 FT A URE | B < REOD[H]
(2. BEME7Z2EER (time delay) %75 X&ETH D,

4.14 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.

7 U= b— AL, ABEINTEZEZEMRBEHMA D NE TH- T, ZUET N TOEEESEM:
DOFT, R L—FRDNNy 7 7T 0y REEICH LTHBE KO/ Xt [ifaiER L., +
DT YT HEHIEICT T o GRIE: KR TOREHL) 29752 ENHEFE LV,

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.

RIp D7 L— ROBET 52 (adjacent rooms) (T, AKX 10 /2T (A X AfH) O
SEMZEE (air pressure difference) & FFOXE ThHh D, FFIZ, 7 VT 4 BV — 2 OFEIZIT
HEEZLOMENDD, HOEOWE (B ZI1ZHFEME (pathogenic) @, @V EEE (highly
toxic) ZHFFD. B DHUVMIHGE (radioactive) ZFF DAL & HWIAEE T2 T 4 VA E T I3

EHOWE  (live viral or bacterial materials) 72 &) ZFH UiAO A MERH AHE . EXROMEE &+
TN T D HEEDIEIENNE L R D605, ZOBEICIX, BEWENENLTY T %

BT 505 T ODOBTEXIZIBREOZT o v 7 NEENA388035 5,

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

= DR N S D H BB F S < HER, AR =« Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @
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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.

figx (Bl x X, 7V — 2 b— L TVZEG (HVAC : heating, ventilation, and air-conditioning) A 7
L) OFRGE, KOZED 7 V= U T b D EKROWLBEN . & HFEOIEETITNEL
L5600 5, B LIAD (containment) 7%, HEEEXIIZZEKATRAIE L LE DR H L5515,
ZZROBAEIIT, ALV —FEEBFZAULEOZ Y TR0 6D ETRETHD

4.15 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 (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).

7V = = AR = NORF S —id, BN b= RO 7nb, K mns
— RO Y T ~OKFDRANBILNZ & MOERB I VKRN YT (FIZIERD LS
72) MHBELTZ RN E, HDHWE, LV EWI L— RO Y 7ICiG Y% 5 rReE
DD MEEEWE O LEBH LW L2 FEIET H720I12, [tEafiTEd 22
o THIARIMNER S NDHA, WE L TWDEEHBT 570, &t i biia %
1T 9 Z L (paragraphs 4.4 & 4.19 ZZ D Z L),

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.

FEIN, BASHERER NE2RMEE (small egress point) Z#%H L TR L — N OB
TL57 V= —LIIBESNLHGE, [tOtbREER, K7 L—FDr ) —rr—
LNH 7L —FRBZ U TICELRBMRA LW EZFE 5 2 &,

KIMODBENE NI V=2 VTR VT 4 DN =0 DIFEGY) AT ThHDH I ERRINTY
DG, RitOWER EORERBEZ FEMTHX Thd, K[/ ¥ — AL, atrest

& inoperation D FIZBNT (B zIE, BIEEONEEZ Y I 2L — T 5 i2kn)
ZOMIRILFEIT, YHATOSBEETY, RIBETHY ., Bk, /F. LT “;‘:R?glnﬁgge&zlgag& @

BATIABUTHY ET, HA 5 ANEOMRIL, BFFELICESEFoTFS, Pharma-bio Futakami



PIC/S-GMP Annex 1  (2022.09.09 Z27~) “Manufacture of Sterile Medicinal Products”
ZOXEIZ, BEREORIBNERINE T T, YthokNHASEER T,

EhidT5HZ L, [/IRNNZ— 2 DT e 2T H Z &,

Page 23 / 161 pages

St AR OFE R ITSCENL 21TV, YR ORIET =4 77 a /T AEENT
LHEICEETHRETHD

4.16 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. A warning 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.

M ZE (air pressure differences) DA 7 —2 X, 7 U —2 —Af, KO/ UI7A Vb
—HEZONY I TT U REDOMIZED T HRETH D, ERZELOHREM (set points)
CHEZEMIL, CCS (HUHtigkn) ORI TEE T RS THDH, HETH D LS/ ERMZ=E
JETE, HHERT (continuously) (ZE=H—L, kT A XX ThDH, BE AT AF, B
BT D HE, EEEMEEORY (BEETHD EFEINTZHDIZOWNTIE, REEL
) ZAEIRL, AN —ZICEEZHTLRICRETDLI L, 7I— MO 7T
X, BT 5 2 e, BAMbENHRETIE R, TI7— FOVTFARBELNZ L X
(ZHRD REHEOME LR T FIEAFIHATHE Gk - PIEE S LCEES &) 2 &, EHRIEE
(alarm delays) 23iXE SN DG, TAUHIE CCS WCRHM S 4L, Z DFmBERY 2 4 PE D 1E 41k
I Gustified) 9752 &, FOMOERZEEIL, EMICE=4—L, kT35 Th

%

o

4.17 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.

figkld, ZL—RFAKQRTL—RBOZYTHNG, ZOEFEFEZBILETE D L HITK
e REThD B, UV TERONT e AOLER L8, ILERD A T 2% E
THZLIZEY . BALTITBRE KO (supervision) N TE DX D12 5), T DB
(. BT R DR EHE E T2 IR OWERFICEE T NS TH D

— bR = N S DB L F S < k] = = «yPharma Solutions Ltd.
ZORFICEF, UHNTOSERE T, RUIBETHY , R, HZ, £L T G ety ey W @
AT IADBUT DY ET, HA L ANEOMRZ, HFFLUESE T TFSW, Pharma-bio Futakami
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Barrier Technologies /XU 7 H4i7

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 DHNTHDLT AV L —F F12i1% RABS, BLUOBHET 2 7ot A%, FEOEED
Bro 7 b— R AREZSEETAZ LT T, RiEZ T DX 9 ITREIT D
Thod, 7R TINLET 2WEOFFHLIALRL, MY LALbTE63INH A —R
(fa58) 13m/MET D& T, HYREHEE (obustly) (ZFGIE L, ZHENOEAIZIE L&

BEJ1 % & SWRIEHAN (transfer technologies) ) RN T = hENTZV AT AL > THESN
HRXRETH D,

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.

FEHINDHM LT v 2AOGHE, BETICEE L2 R#ET 5720, HER
V= RIS B W T 2R SR D HERF S ND Z L B RAET A RETH D,

i. Isolators: 717 /1L —%

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.

BRI T A 2 L—# (openisolators) DXFHE, 7 VT 4 NV =0 DT 7 —A hxT
(firstair) CTOPRFE L, 7o A/EEPITRTE L2 O EZREJET (sweeps over and
away) —HIAKIMAE SO, S L— R A ZFEELHERIZTRETHD

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

I‘wa Ma—-vav XA

ZORFICEF, UHNTOSERE T, RUIBETHY , R, HZ, £L T = Pharma Solutions Co. Ltd. @
AT IADBDKTHY ET, HAX U ANBEOMBIRIZ, LT LICESIZIToTREEN, Pharma-bie Futakami
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that sweeps over and away from exposed products during processing.

PASHILT A Y L—4 (closed isolators) DiXatld, 7w AVEFEHIC TR L7 o
UatRiEZES . ZL—F A OFRUEHRT XS TH D, YU TARIEENMTDR
TWAGEOMBRT 4V L—21%, +072— K TIERWATREER H D, L
UM S, ELOKUE (turbulent airflow) 738> T, #FE LB OEY ) A7 %
R EHELRETIER,

TawANTOND TA UNERELT AV L—HIZEENDGEE, T L—FA DS
HiZ, 2VF 4 VS =0 D7 7—A T TIZ L HI%# (first air protection) &, 7 12F&
ADATHONTWD NS, i L7280 EZ2IRE T (sweeps over and away) — 7[R
iz, WRTXETh D,

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.
RET A Y L—21%, WEOH UIAOPWHEEEZ bNLGE (BFlxX, BUHE
i) WCOBEHL, 7 VT 4 Iy = RERDNIRNE DT D701, K
YA EBELZEATOLERDH D,

ii. RABS: 772

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 O&FHE. 7 VT 4 vy —oTO, —Hagdie 77 A P27 (fisstair) 12X
D, ZL—RASGHEWETIZE, Z2VT 0DV =0 DOV R—b DN 7 7T
v REREEA~D, WEFEIRKI (positive airflow) NHEFRF S TWVWAD Z &y

4.20 The background environment for isolators or RABS should ensure the risk of transfer of

contamination is minimized.

TA YL —ZF1Z RABS O 7 7I 7 REEIL, (BROBED Y 27 N/IME &
N5 w, MRITHZ &,

i. Isolators: 71 YV L —%

a. The background environment for open isolators should generally correspond to a

P=i7707 - Ma—a ZGAEH
BATIANULTHY ET, HA X ANEBEOMRIZ. HTREICHESZIToT R, Pharma-bie Futakami

ZOMRLEF, YHANTOSEZR T, FUEsETH, Bk, E@E, LT =« Pharma Solutions Co., Ltd. @
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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.

BT A Y L —24 (openisolators) D3> 27 77 07 REEET, —&kiz, 272 ThH
JU—FR CITHETRETHD, AT A Y L—2 DNy 7 7T 0 FOIEEE
DY TAKGNE, DK TH 7 L= FD MY TLH5HbDETRETHD

Ny 7777 RO7TARGIZETHREE, VAT TERAAL MIEIE, 2
2 CCS IZBW T 428 (ustified) T X& ThH D,

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.

TAYL—=HDCCSIZONTDY AT TEARAL NaAT ) RO FE 25 EHIE T

ROELDEGLRETHD (2720, TNEITFICRE SRV 5 A A5 5 RET
277 s, BEMLORE, EEA T v AEHTO 77— M7 OR#EEZED
KT HARMEDD D 70 —TBIEORE, NV T /7 a—T7 OEEMOERE D]
REMEDREE T AV L — X O A ABRYERNC, KT 2T 20 80H 51 >
N7 v FRA LTI R EOIRE,

BIMO7 a2 LD X738 EIND5E121E, CCS Tt amEla) 4 D&
%(mww)ﬁéﬂ&wmb\&D%w7v~Pmﬂy7ﬁiﬁyF%%E#5&%
Th b,

c. Airflow pattern studies should be performed at the interfaces of open isolators to
demonstrate the absence of air ingress.
PR T A Y V=2 ORI T, EXRORAPRNT & ZFAEHT H20Is, [t 4
—VDMIREEAIT O RETHD

ii. RABS: 772
The background environment for RABS used for aseptic processing should

correspond to a minimum of grade B and airflow pattern studies should be performed

S ORFRCEE. Y SOBEGETT, RIS S L OBHER. s =« Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @
AT IADBDKTHY ET, HAX U ANBEOMBIRIZ, LT LICESIZIToTREEN, Pharma-bie Futakami
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to demonstrate the absence of air ingress during interventions, including door
openings if applicable.
WEEEO 7 nE ZAEHA SN D RABS O3y 7 770 REREE, RIKTH 7 L—
F B IS L, 222t MEFIZERDRANRNI &2 EFET L7200, #2475
LA RT7HBRREZED, K\ F —rili a2 FE T & Th D,

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.

Jna—T7V AT A (T4 Y L—4L RABS Ol FIZoWT) ([ZHEHASNDEHT., @72
MR L OME R 2 B35 Z L 2 RAET RXETH D, /' u—T7 ORHBEEIL, CCS
DHFPHINTERTRETH 5,

i. Isolators: 71 Y L —#%

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.
TAYL—=ZIZOWTE, Zu—T Y AT LDV =77 A ME, 1EELZOEEMIC
WL TWDZENEESNTWDLHELTHWTERTRETHDL, ZORRIT, HE
SNTRRTHEMT RETHD, — KIS, 7 r—70melEiRiE, 77<2<T
B BNy FEILF ¥ = (campaign) DIFA) & etk DBE CTERMT 22 TH
Do NUT—=FENF Y o RXR—rDRIICE-TE, BINO Y v —T O5ERMET A
IS LELR W REME S B D

Glove integrity monitoring should include a visual inspection associated with each
use and following any manipulation that may affect the integrity of the system.
ru—7oxettt=4 ) 73, SRR KOO @ik /n—70) VAT A
DM 2 JF TR 2 bbb 2 ED%R D, AfimELZ05 2 &,

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.

H—Dz2=v k (single unit) . I3/ FH A AR EpET A~==2 T )V (Fahck?)
CORLET, HHENTOZERR TS, JFUIBETHY, R, #F, £LC = «PharmasSolutions Co, ltd. @

77T - Ma-yas BA R
AT IADBDKTHY ET, HAX U ANBEOMBIRIZ, LT LICESIZIToTREEN, Pharma-bie Futakami
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TOMEBAEIEIC L D 7 a2 AIEECTlE, 522 VEMTE (integrity verification) DB,
(FREE Y v a VOB ERKT] DX 5%, OIS TE K,
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b. Integrity / leak testing of isolator systems should be performed at defined intervals.
TAY L —H AT LOFEEM /IR (Integrity / leak testing) 3. ED BT
Fhid _XETHD,

ii. RABS:. RABS (57 %)

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.

RABS O, ZL— K A = U7 CTHAT L/ v —7 1%, REANIIRE L, & REx
¥ U R=UOFNIANY T — N SN HIETRET 270, 3R AA ARG AT
INRETHD, b LEERIINY 7 777 FREICEL SN D ThIUE, SRHE%
KGR S VT2 L% W CIE  (disinfection) Z 52 T SHLHZ &, Ve —7 3R 57
WIZHECTHRE L, EMIMICEeER e Eiid XX Th o,

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.

BRYsFE (7 ) —=0 7 N ARG KOG T 2561, AWFRIE O ARNIEMAL)
X, EUNCHEL, BET DL, A ABREORIOZ V—=2 7 Tt AT R TH
5 MR LEEM L. BT e 2AOFMERET LSRN S S, Flo. S
AL D VEHAN (cleaning agents) M UNVSA A FRYLAIS . RABS XL 7 A Y L—HNTHAFESND
TR B L 527202 L AT SREIL A . FIFATRE L 972 2 &,

i. For isolators 71 YV L —#[Z 2\ T

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
CORLET, HHENTOZERR TS, JFUIBETHY, R, #F, £LC = «PharmasSolutions Co, ltd. @

77T - Ma-yas BA R
AT IADBDKTHY ET, HAX U ANBEOMBIRIZ, LT LICESIZIToTREEN, Pharma-bie Futakami
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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.

ZOWHDONA ARG T v 2%, ERINTZYA 7 ANRTA—=ZNTHEHLL, NV
T—hL, flflShdbD L L, oW RE (Bl X, [UEE IR IR o
FlaF 2z Zie~E Th b, Z7u—713, TOHEF Fkrn) & OHMERRIZT DT

D, ORI ZHEL THUNMIZT RETH D, SN HE (7)) —=0 7B LU

IFRAEDASA FRYL) 12, 7A VY V—FORNREBLIOZ VT 4 vy —2 % ERED
L7 =L REThD,

ii. For RABS RABS (ZDW T

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.

BRI DM EIT, ZRHFERMEEA O B ERREA 2 G R& Th D, TOMEHAT 5 ik
X, NUF—FrENTBY, oEfEENFFH SN TEB Y, NEROSERZHEEICS
Fr, BEREHEMET 0 AP L - REAEEOLDTHDH Z L,

Cleanroom and clean air equipment qualification
7)== AB X O Y — T AEE O R R

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.

R OREEICHEA S D 7 U — 2 b— A RO F KSR (UDAF), RABS, 71
Y= BEDY Y = TR T OBRELO BRFHEICHE > TR Z 3~ TH
Zo FABEEETIE, BOH S R E3MEOER Y 27 2i/MET 572012, ZOfE
YEIRHE (in the operational state) "CODMY) R B BHFAE L ~UL RN TH 5, “atrest” KT
“operational” ™IRFEIZI VT, YN RIFIFELZAERF T~ TH D
CORPLEE, SN TOBEYRTT, RLRABETHY | WR, ##E, Z LT = «Phamasolutions Co. @

I‘j')ww cMa—-asZHAEH
FATIARLTHY ET, HA XL AREORIE, LTRTICESZIT->TFI, Pharma-bio Futakami
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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.

7V == RO ) =2 T HEIT HRE 15 OESREHIHE - 72 ik e AV T
R 2 T RETh D, 7 U —r— hOWEEERE (7 7 208 aETe) 13, 1F¥ER
DEREEE =41 7 (operational environmental monitoring) & BIFEIZX BT H & TH %,

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):

7 U= =L RO ) = TR ORI & 13, 7 T ARG S U ——
A7 V== TIEBENEOMEH BHICHES LTV D LULE RS 5 AR 7 at
ATHD, HEE 15 OMEMHEFMERFHO L LT, 7V =V =LK —r
TT IO, (REOHREEHIC BETL256) UT2a0_X&ETHD,

1. installed filter system leakage and integrity testing.
REINTCT 4 VE—V AT LD E AR,

ii. airflow tests - volume and velocity. sl — 20 L Ov #ifE,
iii. air pressure difference test. =i 7=/ 15k,
iv. airflow direction test and visualisation. it /7 el L OV (ko) #l#iAk,
v. microbial airborne and surface contamination. /=) O ¥4 T F ds L O OG5 Y%,
vi.temperature measurement test. it/ R
vii. relative humidity test. A 2 ] i s,
viii. recovery test.  [m]{E il
ix. containment leak test. £ Ui D U — 7 5l
Reference for the qualification of the cleanrooms and clean air equipment can be found in
the ISO 14644 series of standards.
7)== E 7 ) — 7 B OREAEPERE I BT 5 2 X E (reference) X, I1SO

T DORFER Y E £ SDEEGRC % ER . A = o Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @
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14644 >V — XD T, B ERHKD,
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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).

Y= =DV T ARKLE, 7Y — b — DOl O —ETH 0 . Aok T
EEAUETLZEICLD, 7= b—A X7 U — =T R OB 5 2SR TE
FELNVEFMET 2 5ETH D, 77 AKX OIEET, 7 vt 20RO ME~DRE 4
BET D702, PEZINTTC, FETTLHRETHDLH, HlziE, A=%D T AKX
VIa b= g VEBETIITV. 7T ADFEKS) (reclassification) 133X 2 L— 3 5 IEER
MEITEFE 7ot A2 I 2L —3 3 > (APS : aseptic process simulation) F1Z4T 9 LEEN H

%

o

4.27 For cleanroom classification, the total of particles equal to or greater than 0.5 and 5 um
should be measured. This measurement should be performed both at rest and in simulated

operations in accordance with the limits specified in Table 1.

IV =2 —LD7 T AKX, 0.5um KON Sum LA EORI O A E, WIET & Th
Hoe ZOWEIZ, T 1 ICHEINIRBEMEICHES T, “atrest” MOV “FLEEEIE” (simulated
operations) D[ J7TITH Z &,

i

el

=
:

S ORERSCEE . Y SOBLEGECY, W E < ! B =« Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERE TS, RLIBETHY SE, ZLT Y. @
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Table 1: Maximum permitted total particle concentration for classification

Grade Maximum limits for total particle Maximum limits for total particle
> 0.5 pm/m? >5 pm/m3
at rest in operation at rest in operation
A 3520 3520 Not specified @ Not specified @
B 3520 352 000 Not specified ® 2930
C 352 000 3 520 000 2930 29 300
D 3520 000 Not predetermined ® 29 300 Not predetermined ®

£ 1.7 7 ARG OREKFEDEMRLTIRE

) > 0.5 pm/m? > 5 pm/m3
7V DR T3 D B AR B s Y PN
—F at rest in operation at rest in operation
A 3520 3520 Not specified @ Not specified @
B 3520 352 000 Not specified @ 2930
C 352 000 3520 000 2930 29 300
D 3520 000 Not predetermined ® 29 300 Not predetermined ®

(a) Classification including Spum particles may be considered where indicated by the CCS or
historical trends.
Sum ORLfZETe7 7 AXS3E, CCS (HYAFHk) PO R L R (historical trends) (C
Lo TRSNLGEITIE. BET DR H D

(b) 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.
7L — K D IZoWTiE, BEEDREMITORESN TR, BEEEIT, VAT
TAALRRO, AT LLEITITRERRT —4F (outine data) (ZHEDUNT,
“in operation” DREEZXET & ThH D,

4.28 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.

ZOMRCEL, YHANTOZEER T, EBETHY, BN, ME, 2L T "« Pharma Solutions Co, Lid. @
Iz

Fﬁww Ma-par XA EH
AT IADBDKTHY ET, HAX U ANBEOMBIRIZ, LT LICESIZIToTREEN, Pharma-bio Futakami
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TV =2 =D Y T AXSFITONWTIX, o7 v TE OB/ N O DAL E

ISO 14644 Part 1 (ZFL#iS LTV D, MEBIFHEDO T n v A YT KONy 7 7T 7 RER
B (ERENZ7L—FK A KO L—KB O U 7) IZOWTIE, BINMoY 70 7
FiaBETREThHY, REHM, KOBFGHABROT7 4 =X =K IO LS 2T XTOE
e AN ) 7 KIREA TR E ThDH, BES nE RALHOEINL, CELS
NIV AT TEAR L FROPZEOZY T TTONL 7T e A R OIEO T L vy Y Rz
) ISR VIRET DRETH D,

%u!l

H: 22T I 1wy (knowledge) | &1, H722 THGL] & W) EKAH X T, ICHQI0 Tk
RCNG TERESE S AT L) HFEOSTIAL TS, oF0, My, g7 o2
M ORERCEM OIFMAIERT L, L, RE L. KOMEHET 2120 ORRAIR D M 5
BoNTZEREBERL NS,

4.29 Cleanroom classification should be carried out in the “at rest” and “in operation” states.
7V = V=0T T ARXSE, "atrest” KON "in operation "CHEMiT RETH D,

1. 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.

“atrest” OIRMEDEFEIL, 28 HVAC; =vF v 7) BPEEREL TWDHZ a2 ED, 2T
Da—7 4 V74 (AR ORENTT L, FREEEENEEEY ICTRE SN TNE
B, TREBEB L TE 5T, ERICANVDRWKETSH 5,

ii. 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.

“in operation” DIRREDEFIL, 7 UV — b—LDOHKENE T L, HEEWNARE I, Th
WNRESEE DBUE LT IEERE — FOHRE L. RRBOEE DL —TF o OEERER & F i
LTWEh, ¥Ialb—hrLTWAHRETH D,

iii. 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.

“atrest” OARFEIZHOWNT, EFEOR 11T I35 BRI -BREEIZ. 1EZE (operations) &

= O%E % . Mz S 7}3 3N . =2y 7;5 ) . :u\ . EJ::Z//\ =y Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT G ety ey W @

AT IADBDKTHY ET, HAX U ANBEOMBIRIZ, LT LICESIZIToTREEN, Pharma-bie Futakami
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NI A 27 VT 7 A (lineclearance) /7 Y —=1 7 {EH)) (cleaning activities) WF[H D& T #
ICER SNDRETH D, ZD"cleanup”" KifE] (20 SRIAREO T A X AHE) 11X, Mi%

RO IcE L, XE L, 2L TH LIEETICTHDBH 727 6
. IEEE O MR SN RBICR T 72O OFIRE LTEREZNEST T2 Z &,

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.

—HARFD > AT MM LD HHE SN D ZEK[ OB 1T, i EE O 5T & & ek AT
ﬁfmbﬂwmﬁwf\%%K%@%ﬁ%Iﬁﬁmﬁ%<mmmmmwﬁ‘ Z b, JEGEIT
WY —H M OZEROB & 2N, EEME Bl2X, &Y 27 OfEERMToI, #EKT/ X
IIMERCER G S BREE SN D ) ISRV TR L OB A S 40T ARG S A e FE IR T D
FoUZEEr, WE, MRS Z &, —HRAXRRY AT Ald, TEEMEICBWVT 036 ~
0.54m/s (A X2 Al) OFPHOEE LRI 2RMT 52 LBV ETH D, 72721, CCS
ZBEWTRPICIES SN TV DA ZER<, KRIRO AIHEFRAA (airflow visualization
studies) |, XULHE ORIEM & MHEZFFONE TH D

4.31 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.

7V = = DAY L ~VE, 7 U — b — ORI O — B & L THRE T
ETHD, Y7V TRFTOHIL, LF SN2 X7 T v AA L MEBRO T X
. ZEROABUEAE, BLOZEOZY 7 TIThid 7 et XA0FEED0T Ly Unbiibil
TeRERICESWTIRESNDRE LD Th D, K7 L— FOBMREATRL - O A H Y
KRITFABREMIEIR 2 (RSN TS, EFEPEREMIEL, “atrest” & “in operation” D[] J7 D

= D %bER N3 SD BRI FaEe < 5 = = = «yPharma Solutions Ltd.
ZORFICEF, UHNTOSERE T, RUIBETHY , R, HZ, £L T G ety ey W @
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Table 2: Maximum permitted microbial contamination level during qualification

Settle plates Contact plates
Grade Air sample (diameter 90 mm) (diameter 55
CFU/m? CFU/4 hours @ mm) CFU/plate
A No growth
B 10 5 5
C 100 50 25
D 200 100 50
K 2 BTN T OWMAEWIT IO BRI AME
e s % T 8 AR SN YA VAT
Did—
A% N :I:C?g/ﬁfl' (E££ 90 mm) (E£& 55 mm)
CFU,/ 4 hours (a) CFU /plate
A HOERZRD N
B 10 5 5
C 100 50 25
D 200 100 50

(a) 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.
TR AL, MEEPZ2EBUTRBEL, RKAFFHTHY, MEIZSEUTRBTRET
HbH, BBEFEIX. G #Emo) BINGREICESS RETH Y | T Bz E

(FRYE : [BIY

A TOWMEMEINROAERIET) 1A SN0,

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.

KHORFED 7 L— RIZOWTORLEE2TOHEX, TO/EOT L— RO T
. WASTEREAG 9 5 72 OIEAT 5 & TH D,
HLEPTOFEEZHEH LRV OTHIUL, 3B TE2ENT 20 Thiud,
Z O EE . EWONCGREEE YL BT D (ustified) THMERH D,

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

COFPRILED, YHANTOREEH T, RLIBBTHY, BR, #E, £LT

GATIABMLTHYET, TA X ANEOMRIE, LT HLUTIESZIToTFI,

="« Pharma Solutions Co, Ltd.

7707« Ma—-arXuREH

@

Pharma-bie Furakami



PIC/S-GMP Annex 1  (2022.09.09 /A7~) “Manufacture of Sterile Medicinal Products”
ZOXEIZ, BEREORIBNERINE T T, YthokNHASEER T,

Page 36 / 161 pages
manufacturer should scientifically justify the limits applied and where possible
correlate them to CFU.

PREEAE (imits) 13, ZOXFETIE, CFU M L THIFRMEZEH L Tnd, b L
CFU & 572 5 516 TR R 2 3 5o, Bfrod L Wil 2 /3 2 o Th i,
HRUE S 1300 3 2 45 FRIRBE A 2 B FB9IC IE 4 1E (scientifically justify) L. FIRETdHi
(X CFU LD ZRT~ETHD.

Note 3: For the qualification of personnel gowning, the limits given for contact plates and
glove prints in Table 6 should apply.
F N —Z OFEROBEENEFAHIZOWTIE, K6 Dar ¥ 7 b7 L— b GRIE: B
4 Rodac Plate) & 7 0—7 D7V >~ (FRIE : B4 finger print & TN 5) (25 2 B
72 PR EEfiE 22 36 3 %

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

operations.

TN TR, REEEEITTBRO Y A7 B RIFTRE TIEER,

4.32 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:

7 V==L RO ) == T EEOWASTER AL, T 5 FIRICHE - TEHRY
[ZFEMT~ETH D, WHEERHE, PR<EBROFHZZLRETHD ¢

i. cleanroom classification (total particle concentration).

TV =2 =D T T AKX (BRhiIRE),

11 integrity test of final filters.

T7ATINT 4VE GRIE : kBO7 V%) OFERMERER,
iii  airflow volume measurement. i & O,

v Verification of air pressure difference between rooms.

HWREOKREZE GRiE : E/EE) Ok,

v air velocity test A R,

(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).

S ORFRCEE. Y SOBEGETT, RIS S L OBHER. s =« Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @
AT IADBDKTHY ET, HAX U ANBEOMBIRIZ, LT LICESIZIToTREEN, Pharma-bie Futakami
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(JE: 7L —RB, CEXDIZHOWTIEL, CCSO—HE LTLFE b I RIT &
AR MZES T, KUHARRZ FfiT XEThH D, LrLRnb, —H Kbt g
SNDFRIEY =T GRiE: 2odBn) LETHD Bl2IE  mERER S E 21T
JL—RABIORRABS IZHT D3y 7 77 R), E—FAaRQkzFE>71— Rigo
WTIR, B OO U ITEEFER (recovery testing) DHIENLETH D),

The maximum time interval for requalification of grade A & B areas, is 6 months.
7 b— K ABLOB OBEREHFMOMRIL, ZRET6 - HTHD

The maximum time interval for requalification of grade C & D areas, is 12 months.
JL—FCBIUD =Y 7 OwEMEEHHORET, &E&TI12 > HTHD,

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:

D7 &b ERLOBBRTHERR S 1 2 2 2l kg MR AR R, @A L7V 72T hERR o0k
REZ JEIE (rectify) 92 72 DT FEHE ST BEFALE (remedial action) D5E THZIZ, F 72 IFMEIT
JE U CHERS, MR EIX T e AOEFEKICH, EiE LT UER LR, EEOEEM
X, AHEH 7 2 A (change management process) 2 i U CIRET H XX THDH, BETREL
BoflE LTI, LTOLOREFHNLD, ZADLICREIND O TR

i

-0}
o

5y

1. interruption of air movement which affects the operation of the installation.
X IE S MU OIEIR IS 2 5 2 5 ZER DN ORI E,
ii. change in the design of the cleanroom or of the operational setting parameters of the

HVAC system.
7 )= b— LD FXiE HVAC VAT LAOEHARENRT A —F—DEH,

iii. special maintenance which affects the operation of the installation (e.g. change of
final filters).
i OB B2 G- 2 DR 2R (B2, 77 AT N7 4 W F—D5EH),

= Dk N S D H BB SRR < 253 FEE/d = o Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @
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Disinfection {1 7

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).

7)== ADOWHBIIFHFICHETH D, XFE SN T 07T KTy, +3127 U —
YEL, POWEEITO RS TH D, HEMNRITH L0, REDOHRZRET
DICDDOHEFM I ) == TPITONLORENR DD, 7V —=7 - 7Tua T M, HEH
DB N RNRET D& Th 5, HEANL, 2HELLE (more than one type) 2 fii ]
TRETHD, ZhiE, 1FHEFRRRD L ENLEMAGDETEMT L2 EICK
D, MEBLIOEFEICK L THEERLO LT IO THD, HEIX, A (sporicidal
agent) DEHHREMAZZTLRETH D, HET R T T LOFINMEZFAMNL L. MY
(microbial flora) DFFHDEAY, (B 21X, BUEREH STV D IHEE DM (disinfection
regime) (ZIFMEZFFOMAEY) MM 272012, EHICE=2Y 7 %2{TH RETH
2o

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.

HEO 7B BRI TF— M RETHDH, NV T —va VAR, HEAEEHT 220

KFE D J51E (specific manner : FRIE 2R ZNO2—HF—RHAW D) K OFREME OEE
(type of surface material) (2 DVNT, Z OIHEAIOEGMER K OAEZIME  (suitability and

effectiveness) % (b L, ZEMEEZFEH TE 20 ThHILUE, REMZRMEIZOWT) GEA L,

OFHEL U 7= O T & A% MR (in-use expiry periods of prepared solutions) % ZE {17 2%~

EThD,

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

= DR N S D H BB F S < HER, AR =« Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @

SAFIABGTD D T, HA XL ANEOMRIL, BPFHESEFoTFEW, Pharma-bio Futakami



PIC/S-GMP Annex 1  (2022.09.09 Z27~) “Manufacture of Sterile Medicinal Products”
ZOXEIZ, BEREORIBNERINE T T, YthokNHASEER T,

Page 39 / 161 pages
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.

JL—RABLOS L— R B THEH SN2 HFEAR L OWEAI (detergents) 13, 8 FH AT ME 1R
2T HRETHDH, FL—RCKROZL— KD CHEAShDMER S £72, CCS (FYE
HEK) CTEDLNTWDLEICIE, BETHDL Z ENERINDIGAEDR D D, HEAILD
Vel AN B R A USRI L0 R R E N 56 1R AT 5 HIETITV., A
WY =2 U T T EUERD D, HREIEH LN L7 U — 2L BEICE-T
TR L70) BERICAIL, WO ONTEHIMZETRE T 5, b LIHEAI L OBEFAID “ready-
made” GRVE : TOEEMH2 2REORE) & LTSN DO THIVUL, #)7e~ ¥—0DiH
PEREA OB OEUS 2 Sk & LT, oMb E X A MERER E (certificates of analysis or

conformance) (2 X DFEREZZITAND Z ENTE D,

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.

7 )= b— AR L ORET AR HOMER ( (fumigation) | FIIREHIC L A NS (vapour
disinfection) (3 21X, KAH TOMWMEEILIKTE) ZHHT 2O THIUX, W 7R HEZEA] (any
fumigation agent) 33 JL TN, W72 54313 A7 L (dispersion system) IZOWTORSML., —h
EHMEL, SUF— b TRETHD,

(2=

5 Equipment £ 2

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.

BRI OWTIC & 5 FEAIABIA A, FRTHECHS 2 2 (MEICE L T7 ¥ 2R OG
BOREEED) . TIUEA =% VOB Sy 7 — S0 HBETBR L, HICHHO
WIBIZRIN T B2 Th D,

— bR = N S DB L TS < k] = = «yPharma Solutions Ltd.
COMRILEFF, UHNTOZERR T, RILIBBTHY, iR, #Z, £ LT ﬁjvww-wu:—-yf&maaa @
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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).

WEOE=F U » ZEMZ, BEEOMIHERREICHNT [2——ZEREERE (URS)) TE
F L, BIEPERHE P ICHER T RETH D, TR AKRVEEDOT 7 —LDFER (events) T8
WS, IOV TRl NE TH D, 77— L&l 2MEIL, £OEREEITE S
TIRETHNETHD (BERT 77— HMIEDISHET ),

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.

FATAREZRIR Y | 28 TR L O — e 2%, #84E, RTFAERNR Y U — 2 b—LD4t
T2 D EDICRHFI L, T L TRHETRETHD, bLAVYTF U RAEI U= L—LANT
IMBNH Y BRENDIFHFE KO/ T FEEIRIEIIRAE (asepsis) DMHERFTE 22\
A, MEEXIA~DOT 7 2 22 RED NEITHIRT 5], THMICHE SNI/E¥ET r b=

) BN TA T F U AFIREAERT D) R EDTHRELZZET 208 NS D, £,

BMOZ Y —=v7 HELOBRREE=X ) 7 BETLRETHD, b LG OWRE N
VETHIUL, FIRERIR Y SERITHASNL TE L7, FEETXETh D,

) f\

5.4 The cleaning process should be validated to be able to:

Wi (7 V—=07) O7rtAE, LTFTOZERARBRIIICAY T =T RETH D

1. remove any residue or debris that would detrimentally impact the effectiveness of

the disinfecting agent used.
i S4B VA O A WM BB E RATX T X D 72588 (residue) OHEFEN) (debris)

il B W

il. minimize chemical, microbial and particulate contamination of the product during

S ORFRCEE. Y SOBEGETT, RIS S L OBHER. s =« Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @
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the process and prior to disinfection.
a2t JOVHERTO., B OLF0), MEY LRI FS J ORI 15 Y & d/NIRIZ
MADHZ &,

5.5 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).

FBEETO T a k2 LAY, KR OVHIER 70 B B I3 & Th D, B
fh & ERERCEAL T AT, REEOR L TR L R SEET A TH D, WAL
PEROI g 2500 1, RS ICHE L 22V AS ) DI O il & T S RRRER H D |
B EIRDEEEME (overall product sterility) (2 & > T, Z DMEREMENEE TH DB Z VD
(Bl - K DR T ILRH A K (stopper bowls and guides) . T # 7 8144 (components))

5.6 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.

PR, ZEXMLEES AT L (RS ETe) . KUAT K7 EOFTNTOMGE, B IERT
fili, T=xY RIE 2R EZZIT DNETH D, REDOTE TR, TOMHA~OEITZ
KR NETH D,

5.7 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.

Lt O e G P | 2 B B 70 B O G B ZMA 4 (unplanned maintenance) % SEfE T2 A, BN O MEE

PE~DIFHER)A 37 S OFHEiZ N L, fiikd ~& Th %,

5.8 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).

T R_T YL K (conveyorbelt) (F, <UL N BARDSHEREHICIRE S TWD (B2 X, i -
YRNVNEET) HEERE, [JL—FAXIFZLb—FBOx= U 7] & [ IERWZERTE
BEOTa 2 7] OMOMEY Z @3 <& TR,

T DORFER Y E £ SDEEGRC % ER . A = o Pharma Solutions Co., Ltd.
DOFFLEFL, BHANTOZBEETY, RLIZETHY, #R, #E, T LT e I it

@
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5.9 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.

R=T A INITE—=F, BTV T Fa—T%ED, BEEHMN SN TNDRET
b5, Fa—TDOEEBIOHITEE (bend radi) 1ZOWVWTIE, BLEEE OHELEE A ZET
52k, Fa—T7ORIE, MMEHNZEYMEOTHN SN TORWRD@EE ImLLFE L, »
SHIFORITR/NRICTEZ L, BV INTF 2a—T 2T 8RR AN—T o 2 VT
Z—lx, 77 AKX (classification) D HBITEHEMNTHXETHLH, —HAOKIRT AT LT
X BEHEF TV T~y REERTLIRETHD, P ABnRENRLOTHL L
ZREPRT D720, GRE: o7V Ty Ri3) BYIRMA S ICREL, BERGAICTE HRY
DT HRETH D,

6 Utilities ——7 U7 ¢ (%)

6.1 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 4 VT 4 VAT KW T 5 EBOMWE R OHMHIE, TO2—7 4 VT 4 IZHET S

B E~DY ZATICREI DL T RETHD, TDOEE (impact) &, VAT EA A
FZBLUTREL, CCSO—ELE LTLELTRETH S,

6.2 In general, higher risk utilities are those that:
—RIZ, MY AZDO2=T 4 VT AIFUTOLDTHS -

1. directly contact product e.g. water for washing and rinsing, gases and steam for

sterilisation.
BITICESEEMT 200 0 BIZE, PEERAKEONY o AK, JEEHO T AR LUK

ii. contact materials that will ultimately become part of the product.

RASHNZ AL D —EB & 72 DAPBHZ A2 & D,

1ii. contact surfaces that come into contact with the product.

T ORFERCET, Y SOBEGECT, RIS < L BRER, B|E. = o Pharma Solutions Co., Ltd.
DOFFLEFL, BHANTOZBEETY, RLIZETHY, #R, #E, T LT S sy R

@
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BRI 73 1 P E T 75 RS R YO

iv. otherwise directly impact the product.

ZOft, R ESEERE 525

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

manner to ensure that the utility system functions as expected.

2—T 4 VT 4F, =T A VT 4 DVAT ANIRGFED ITHERET D 2 & 2 RFET D ik
T, &XatL, &E TFEPEREMG U, #Efis U, HEFF (maintained) L., & L CHEMH (2=%1 v
7) LR ben,

6.4 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.

B ATD2—T 4 VT 4 DEER/NRT A—Z K OEERWEREOREIL, FORAT A
REINEYTH D Z L 2RAET 72010, EMI2 R (ML R) OWoRtgE & T
H5b,

6.5 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:

=T 4 VT 4 VAT LAORBEOTLEIL, YL AT LDOTA 7 A 7 V%@ L THEERFT
EThD, TOXD7RFEIL, BIED GgFo) Xifi L O (current drawings and schematic
diagrams) . XA U A b (construction material lists) M VS AT LfEEEE (system specifications) %
BLeNETH D, —MANC, HERFRITITIUTO LS REENEEND,
1. pipeline flow direction, slopes, diameter and length.

NAT T4 (BLE) onSm, A, BEE RS,

1i. tank and vessel details.

227 B L OEZOFEM

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

NVT . Ty — Heka, 7Y oI BI R —F—RA b,

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

BER, BB, T LT = = Pharma Solutions Co., Ltd.

- R N 3 ZQ (%95 Ree ?%
ZORFRCER. YN TOBEERTT, RLEBETHY . P TPLT - Ma-as KBRS

AT IABLTHYET, HA X ARNEOMRIT, BT FCICHESEIToTRFEY,

@
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of outer surface of the pipes.

AT B BPROEDOMD =T 4 VT 41X, 7 U= b= LNITFET R E TR,
H L, TRREET SRRV OTHIE, WA, BHASHTHZRWEAHE, Ew (7)) —=v
7)) BNEEZRRIE] ZELRVWEIICRET NE T D, REIZHT > TL, EEEDH M
DI Y ==V TRMENAREL TRETH D,

Water systems 7K A7 A

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.

KALERSf % (water treatment plant) M OVYEL S AT 2 (distribution systems) (. #2475 Y% % B 1k
L. #U7EOEFTE KR (reliable source) ZIRFET D KL D12, BREFL., & L, ®iE
L. ##E#Z L (commissioned) , EAEMEFHM L (qualified) . B5fH L (monitored) . & L CHERFE ER

(maintained) SALDXNE TH D, KT (particulates) . FAEM DIEYL,/ FEFE (microbial
contamination/proliferation) , = K hF /34 @ T = (endotoxin/pyrogen) DIFET H YU A7
ZEMET DT DRIRN, LHNTNDLIRETHD (FIZIEX, BRICHKTE D X5 728

BOARL, 7y FLTOEEERE), 74 NVINEDV AT AMIEENTWDIHE, £OE

=RV TR T TR RERE L) NETH D, WiES oKL, BETEF

HOBATOE 777 (£5) [THAETXETH D,

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.

K AT 2T, FEEBOREZZE L., WHER, (LR R OB 2 EBOE Y 72 L~
WVEMERFT D KO EEMEHER KON T — R 2T RETH D,

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.

— bR = N SOBEEE T, RIS < N ="« Pharma Solutions Ltd.
ZORFICEF, UHNTOSERE T, RUIBETHY , R, HZ, £L T Y. @
EATIABUT DY ET, WAL ANEOMRIT, LT RLICHESE(To TR,
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KOFAIX, KOGEL Y AT AORENTEILZMERF T XX TH D, ZIUIEM DA
L. TR ANA T A NV ADOFERERIMET D72 Th D, il (flowrate) X, w#ASIE
FHIIZ Z > THESZL L, HEBICE =X —FT & Th D
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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

FES 7K (WFIL @ Water for injections) 1%, A& PEREAR > & & X 208 U CHHEST T S 72Kk 6
BE L, MAEMOHIEO ) 27 e LT HE (Bl 20X, 70°CLL EDIRE TOFEICHEERIC
EH5) THRELNET D& ThD, WFLIZ, B FIIEF LRGSO/ T oAk
STHET HRETH D, T, WiRE (reverse osmosis) &, BRMA L L# (EDI :
electrodeionization) . [R&+ A (ultrafiltration) , FE721LT/ A1l (nanofiltration) 72 £ LoD &)
B & OB EDEREGENDIHGEND D

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).

WFI B7je & o 7 DSBKPE DRI R FFX> ~ 7 4 /L X (hydrophobic bacteria retentive vent filters) %
2 TWDEE, 207 A VHITIGYIRE IR BN & DOALESIT A2 LT, &iERTR KO
BICT 4 N Z OFERMERRT D, 7 A NI ~ORETEOBZR < Tzolz, EH (B2
IENZ L D) ZITHIRETHD

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.

S ORI, Y SPOBEERICT, RIS < LR, mB. = Pharma Solutions Co., Ltd.
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NAFTT VLD Y AT Zi/NRIZT 57280, KA T AOWRE., {HE £ 2ITHAE
(regeneration) %, TOWRELTZAT P 2—VIZH - T, £ LT HEERBIME F 72 1 35EAE
ZAILTZ (out-of-limit) | 2 & DFHZDEIEAE (remedial action) & L THEMT HXETH
Do AEFWEIZ L DKV AT LDOWHEIZ, EORICANY T — ST TE (rinsing) /7
7y T FIEERGNTIT D HDX&ETH D, Kt 118/ F4E (regeneration) $%I21E, HA
I RETHD, LFWEORERRIL, K AT LPERICEDANIAR L, MAEYT
1),/ = B R ORERN BBTEHEANTSH D Z LR RIS, ZLTEDKT AT LD
Kz HWTRIE SNy FHRRIES N AT SN DENEKGR SN D RETH D,

Page 46 / 161 pages

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 of the water that is used for manufacturing

Processces.

IKBANEE Gk ) OBMICHERL TERL TWD I L E2MERLD LT LD
12, KT AT LOBAIE LWME PR R OMAEFINE =2 ) T HTIRETHD, 77
— h UL (alert levels) V&, B OBEMEFHER RICHESE | 20RITEHMIC, Tk
OMIEMEFHE, HEE=4 U 72 LCRERICHRONT — 22D & | EMR R HERT
MEATSTRERICESLRETH D, VAT AEROD 5P 2 EALBIA (adverse trend) % FF
ET DO, A7 E =4 1 7 (ongoing monitoring) 7 — & O FLE L & Effi+ 5 &
Thd, Yo7V r7a s T AE, CCSDERFEEENMTRETHY, ZHIFLETO
A (outlets) X OMEM T (points of use) %, fHE SN TELRE TH D, ZTIUIR
RV TR, BN OIZDIHEOND 2 L EREICT L TH D, v
U G, WRAEREM O T — H TS RETH Y, WENRY — R N r— D
YTV TEFEBETRETHY ., poET o RSN L KIZHONT, Dl
EHMA1IODONRKI L TNEZTDD L afRIITRETH D,

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

7707« Ma—-arXuREH

CORFICEIL, YN TOBERR T, RCIBETHY . #iR, ¥, 2 LT = =PhamaSolutions o, lul @)
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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.

T 7= UL b OISR (excursions) [FIEAL L, L E =3I THY, B
H— (57H) BERTH D, XITERNSEBEER, H25W0IET AT 2510 (system
deterioration) Z7 R T b D THOINORMELZLRNETH D, 77 a (E) EHERE
ED—WABEMLE, FIREME &2 FF MR AJEA (probable root causes) K TN, ZDKOFEHIZ X 2
5 K OE TR O S A~ D U] 72 2 IBE{ERI S (any potential impact) & HIRET D726
2, HETRETHD

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.

WFI v A7 AL, @FKRRSRE (TOC) LNEERD L ) Rt =F I VT VAT LEE
HRETHY, ZNHIHEMDOY 7Y 70 b AT AR L BWEELZ 5
2500 Ly, Bt —0frElL, UAZICHESRETHD

Steam used as a direct sterilising agent 521172 F 4l & L Cl 2 8%

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.

Ea7 AF =4 (7 U —=rRR) BAEKEE~OMEKIT, @UITKERSNLI~ETHD,
Ba 7 AF— L FALRRET, ERSNDEKOMEN, BUESNIALFERI RO R hEy
YDV ENETI Y I L MRRET S FIETREN L, WAL, £ L TEIRS D& T
o,

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 be assessed

S ORI, Y SPOBEERICT, RIS < LR, mB. = Pharma Solutions Co., Ltd.
ORPLER, HHATOSERH T, RAFBETHY., B|R, BB, 2L T =Phamasotionso.lid. @
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periodically against validated parameters. These parameters should include the following
(unless otherwise justified): non-condensable gases, dryness value (dryness fraction) and

superheat.

B2 IREA L LT S 2SI, @MU MEE R OREThH Y, WG E 7T EE O
9z 5| R T AR D & 5 LIV ORI & B e~ E TRV, JEA Bl (materials) £ 72
TR (] 0 ZHLEN— R OA— b7 L— T i) OBEBEREICHE AT 2
TAF— L EMET DIALEB DG E . AKEENEY) (steam condensate) (XBHH T2 KI5 7 D
WFIL GEHAAK) DOBATE /) 77 7IZHEAETRETH D GRKEENEY (steam condensate) (2%
HIAEYRERIIVNATIERY),, REIRE 27 ZAF— AR EHMICOITHICEGEO D Z &
EWEFICT D720, WYY TV T AV a— VEETRETHDH, EEIHEH
INDHE 2T AF—LOWEOMOMEIL, NY T — h I/ T A—=FITx L TELMIC
T A ETHDH, ZNDHDONRT A —HITiE, (EERBEENRVRYIZENTIX) FEE
MaMEA A (non-condensable gases) . ZX5HE X £ (dryness value : dryness fraction) . EZVE (superheat)
DHHZETZ &,

Gases and vacuum systems 7 A L OV Ji 1 AT A

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.

Bt/ RO KA & EHECHEALT 5 1 A%, TEEI 7 bR, OB -1 5 OMCE i
BLIRETHD, MARVAKRDEAREGLETOMENRT A =213, TAOHBEELV
. W AR S AT AORFEBE L THIET 52X T, #4754, BlEERHO
BUTO% SR, TRSEERFEIGEE T R&E TH D,

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 pum) 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

= DR N S D H BB F S < HER, AR =« Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @
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periodically at the point of use.

HEEE 7 0w AT 2 0 21X, BEHERT (point ofuse) TIRE 7 L— KD 7 1 /L4
(AFRFLEE - kK 022 pum) ZBL TABMTRETH D, 7 A4 /VF BNy F_N— X T
SINH%GE WA, BEAEMLOA—N"—1L A (&EE) FEHINDITADAE) X
I, AR OR U L (BR) T4 vF e LTEREINDSE. 7 4 V2 etil i e
. ZOREEIANYFORGE/HHOTaEAD—HE L TLEa2a—T5FTHD,
BHEME 7 L — R 7 4 V2 O% GRE : Fifl) ISALE T 2B EHOBE UIXTF = — 71,
BTHETLHIRETHD, PR ATHTAPMMERENDGE, TAOWMEDTE=421 7
IZ, HAMHT (pointofuse) CTEHIMICEMTRETH 5D

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.

BZEINE S AT 2703 QMRS ER R U 27 2 b e b6, B2 (E
vacuum) XIFNNE S AT AR Sz & S 2B k3 2N TFET 2 & TH 5,

Heating and cooling and hydraulic systems JIZ% - 755 % OV £ > A7 4

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.

/EE )J_:\ JJDT‘/MQ U\/’%fﬂ VAT A (hydraulic, heating and cooling systems) F?g "D}A ) j:gmg

BE7eme. REEONCEE T RITHD, TNUED VAT LAOHRIK (system fluids) (2 BEH
T5HLWHMMHIB LV ETRIIREF R EZEH CiIAD DO DI EENGFET RETH
Do

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).

BT R 728706 FTTHAI. TNHDIVATIANSLDH LD HIFILL., M FFET
HOEREITHD WX, WOV TORRY AT L),

ZORRICER, BN TOBEGRTT, REBETHY . mR, BE. T LT = = Pharma Solutions Co, Ltd. @@
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7 Personnel % 2

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.

BUEREE T, BMERORE K OHY T ISHEHA S D GMP OBSFA R T 5720, BE

B OBLE K OGRER, M OV 5% 0 3 367 T S0 2 R E O SLERIR O W I Lz ou

Th. WYREMERALA S, AE=ZT. BREAT 5 R NENFET D2 & 2
2T R&ETH D,

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.

7 V=2 = KB NBEDO NEDOIRNGFET RETH D, 7 U —1Ib— LANDOIEEH
DERNENL, EEMERFEEZ B2 DR VWK D18, A = v VOB APS & D5 HE)
ZHEUT, REL, XEL, FLTEETLIRETHD

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.

7)== %4 (maintenance), E=Z VLT RKOT J—2 )b—AWIT 7 AT HE LG
BTOMBIL, EMRRFIM, T U &N OBEEMERL (gowning qualification) , M T}
L OE LWREE BT 52 0B W TOFMEZ 2T 5 & Th b, oL, #%
R OO RARBEHREE I, BT ) — 2 b— N TOVESE, 15YHIE (contamination
control) , MERFEIEIEDOT 7 =v 7 KON (FL—RBDOZ V=2 b—AIZAD KD/ X
L= R ARHATHEEZICONWT) BEHRSORE, RGNEE TRVGEEDBEIC

T ORFERCET, Y SOBEGECT, RIS < L BRER, B|E. = o Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT G ety ey W @
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T HEERN R BMEOERA VY (potential safety implications) (ZH A E S XX THDH, hlL—
=27 DLV BREMEO TV D HEEE & IO BEVEIZESOWTIREST 2 & TH 5.,
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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.

JL—R A EZL—F B O TICT 7 AT HREIL, EEHBECLIDZ Y 5
(aseptic gowning) & BEEHFRIEDOIR 2 ZEV Y (aseptic behaviours) (2 DWW T DA Z T 5 & TH
%o, MEEBIEEIZ L D00 U EATIEOESIL, D7 & A 1 BIOFHE & OVER 7 5 iF
iC L VR ENLRETHY . BHEAOMAHME (F4E%2 Lo, A, o, 7—F
(7= A A~ A7 /) FOFE=2Y 7GR, WIS 2 EEIREEIC OV T
paragraph 9.30 # 2D Z &) OW 2 ELe_&EThHDH, BMERIENTOIL TS, UIT
PNDTEDZL—K A KOZL—K B U7 ~0, BEEFZERLOT 7 A (unsupervised
access) (X, WV DEKDTEAA L MIEMK L, KEIED APS (ZZML TWHETD, i
FEPERHI S SN BICIRET 5 R&ETH D,

7.5 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.

RPN SN TV RWEIL, EETDOZ7L—F B 7 V= —AXT7L—F A I
AD_E TRV, PISBNZLERGEITIE, BOESER T, WEMERHE S TWhiang s
L—FB AU L—FAKBICAD FIHOBEZLH L - FIREzHET & ThH o5, |
WEEDNOHERZ 52 DNTH DR, BTN T TOZRWE OTEE) 2 BB (supervise) L.
INODIEALOTY T OIFHEIC KT THB LT~ Tho, ZNEDNEICLD
77/ A%, PQS It TRkl S 4L, FEEKSNDHNE TH D,

7.6 There should be systems in place for the disqualification of personnel from working in or

S ORERSCEE . Y SOBLEGECY, W E < L BRER, B|E. =« Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @
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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.

Y= —ATOEE, HHWITEE INRVARIETO AZE (unsupervised entry) 23 3K 5
B 6 OB B (disqualification) DY) 72T AT ANFLET RETh D, £ OHWEEAMm
X, BEOE=4Y 77 v 77 A TOEMERIZ OV T OGN (ongoing assessment)
RO 3% AR (adverse trend) |, MO/ XUT [RES & 7272 APSIZRHE L= 1T
DNTOHEEEFDIBEZFIZHEASRETH D, O & OGO & A28k L7
S, BEREBEEDIEYE (aseptic practices) |ZHIZHED DR, £ DOVEHEE ILF I
(retraining) M2 OV ASPEFFRFM (requalification) Z & T L CWARETHDH, F/L— K B O
V=2 =MD, XET7 V— K A ICHET D1E(EEOSE. 2 OFRGE
(requalification) [XKZHE D APS ~DBMDEEZETe & TH D,

7.7 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.

I B O EKAEDHE (hygiene) & TR S (cleanliness) 1%, FRAEMTE YL DB DIEEL (excessive

shedding) <°, IRAD Y A7 RERTZDICARAIRTH D, BERGORE CHED A

1, B RBOUIFIEOIGYHE OFBOIK & 72 5 K 9 2R E OREFRREERR A 2 s S

HRETHD, o TI V==L~ DT 7 EAZSERNVELITTRETH D, HERFR
HEF KON E OMAEM FHINY— RE T2 O T RO & 2 MBI L CTHLD N & ALE X

FRE ST HEHEFE (designated competent person) [ KV H-X HALHRETHY . LT FIAE
IZFEIR T RETH D,

7.8 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

Nl R Rva=:1 Mz SDH b Rrs = “ ;% ) ﬁ/ﬂ\i . iu’:i/ =y H'mmlm“e&m
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @
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contamination), should not enter clean areas unless clearly defined and effective

decontamination and entry procedures have been followed and documented.

b N SUTERERRA R, SUTBEORIE TR T S D SO ORFEY OWLEE, X
A E TV (B2, MAEMIGYY) %5 2 2 /RO & H1EEICHER L CTWIZRE

. HREICER SR ZRERY, MOAEFIERTOALE SN T RITIE 7 U —
Y TITAETNE TEHRYY,

7.9 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.

Baksh, (bpEdh, FE8fidfh, HEHEREOZOMOMEAR M, LT OMO LI TRV
X, 7V —r U TR LIAL Z L AT RETIEARN, 7V =0 —ATHASNDET
s, BIZITHEREFSCHZ 7Ly FRRIE, 7 ) —rb— A THRAT 20 FICA—D
—oHEENDbOT, ENOMEH SRS 7 L— RICRA 2727 ) —= 7 R ONERED
TE DL OWUNCHF SN TWVIITIHFE SN DG EN B D, £D L 5 a0 &K OVE =
X, CCS IZEZHHRETHD

7.10 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.

7)== A~DERBLIOFHRDNL, 7V = — A KIRDOIEY: KO/ x 7V —
T U T ~OIEYE OBEY & i/ NRICT 5 X H &Sz, CELESN-FIBICHE S & T
H5D,

7.11 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

Z D%t "% =] vo)% mZBL - e ;&% < . 23 . EJ::Z//\ m.m&"m“e&m
ORPLER, HHATOSERH T, RAFBETHY., B|R, BB, 2L T =Phamasotionso.lid. @
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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.

ARdE & ZDEEIE, 7 ut AR OVEEXIOERIE@Y b D ETRETHDH, Tk, &
VG RNOIRET DX I BRFIETERTRETH D, BIRSNIZKIROFIED, EXE %
BN DRET DM ERN D HGE, MR EERENORET D Z LB IR LR, K
RIZ. TU 25T HEATEEZIC, ERS (cleanliness) & 55BN (integrity) Z B TF =
VI T RETHDH, U OEEMF, BHFICHLT =y 7T THDH, HEINTK
AREONT A F178— (eye coverings) (ZDOWWTIE, ZREHRRE T 0 A &R TS 2L HE
SNTARFFRFRINICH 5 2 & L OMEATIC T2 (packaging) MR THH I L% HH THE
WL LT, FCEETLARE D D, AR (7AW \—%25ET) 1%, 85
DR I NI A, XIXEE RGO EZ 8 L CRE SN —EDOHE TR T 5 & T
b5, KIROBWFEMEFALCIE, BRBREZ T TIIFRFETCERWKIROEBE R L, NERKR
DRRBENMZZET RETH D,

7.12 Clothing should be chosen to limit shedding due to operators’ movement.
KARIINEEF OB &I L DB ZHIRT D & O ITRRT & TH 2,

7.13 A description of typical clothing required for each cleanliness grade is given below:
FHEED 7 L — FIOKLE L SN IR RKAROFHAIILL TIRT LB TH D -

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.

JV—FB (JL—=FA~DT 7 BRI ELEGe) « AU 28T DN, BEH
HA—=> O FTHERT 5720w e 4k ( ﬁ&w@ﬁp>%%m#é:&(mmmm

7.14 W), BE S AROZE AT WU SN IEM RO I LE- 1T 7T A
ZORFRICEZT, YHENTOSEBEECTT, RIS EBETHY, R, E. 2L T “?:R?gliﬁggzlg’aga @
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Fol FREEMTDHI L, BEO~Y FETIEL, TXTOE (BHDZE (facial hair) %
Gile  @RE L) 2UHR HUOMOES LTS 5EIE, BEROE D

ST 2 Z &y B~ AY LIRET A 13— (F—7 V%) ZEM L, BEORKE
P RTEY, PV, RIK (droplets) ROKLF OB ZPI S NETH D, WA S 7]
Y (A—"—T7 =V E) EEMTLHZ L,

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.

AR DENTIEY (footwear : FE  FlZIET—Y Al s) OHIZAND, KAROHIL
AY AT DEISE R LIZEFRO EIER LY 5 —MOBEFROPIZ

%o B (protective clothing) 13, #RHEPHI T D IBLVE 2 i/ NIRICHN 2, KD BBV L
TeRIF 2 RFF T ~N&E ThH D, KIROKAPEH &R PRFFRIR 1T, KARD BRI
T D RE TH D, KRIE, TEREE D KIROSMIIZ M 5 Z L Ra<EMTE T, K
ARZDSRICHEfR T 2 D& S X ) 27 ETHRE S, T 72ieEgEn TN DHETH D,

il. 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.

JU—=RC: Z O, DOFTEINR=FETHD, FHICT Y258, A
I I DV TNVKITY — =AY A=Y B XL ONEYNE R S AL U T A —
W= a—RZG5MT 252 L, BHERL T DKL, R/NRETRETHD,

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.

ZU—FD: Z O, BOTFIEAAN—F_R&ETHD, R R#EZ—Y | BIOW
CHEESNEMELIZA— A=V a—X 25T, 7= 7OIMUIN L

DIGYEDORAEBE T, HWERHER L b R&EThH D,
ZOMWSCIT, WHATOSERITT, FIBETHY , Wik, BB, £LT  =Mamasoutonsto.ld @)
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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.
CCS 2L o THESNT-, HRV A7 LEZEZONEBZITIOHG. Z7LV—F C BX
O D OxVT TR, FRET A AT AT ZEZ0BMOT T = TRLEE IR D
VARV SR

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.

V== DHAT = TR, T DIERS 2 MR 272012, WU R HFED 7 L —
ROEKRETITIOLEND D, MEE2ELEAHAE EAHTEUSN) L. Z7L—FB
BXOZV—=FCOTYTIZEESDRPDLEXKEIIFHHIAERNE I ITTNETHD, 7
—FB MO L—F COEREIZADHNT, WLHETERHE o I7NERTY—F
—ADRE N A= & REBO RN Y v 7 AR ENTRETHDH, figkDA—
YOGRE - THREEERNOHIR) T IX, AU EROT) 7R ak RERO Y AT B &
ETRE TR,

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.

U —RB £2E7 b— R AICAET L2 TOEERIL, AZBBITET) 2T A XDOIER
TP SIVTARENRK (B N—, v A7 5258) ICEKADLDXETHDL, WEFEHT T~
., V7 b REsB) PICRHT L £ TORREMNBIFIE. KROEHEO L L TER
ENHHDET D,

BRI COTETIE, “shift” OMFEERITS TRV, REROEEHRIEEIC X % EIKREETO
R IREFRIE, TR A v S—THER SN DIEET — A TH o T, T ORKEBIFIIL 12 B
EHZIRN] E0ObDOTHD
COTISHORHIT, FL—FB £33/ b —F A~OAERKO TBECEH LT AEO, H
HROFEMN R ICOWTORETHDL EEZLND, B, EROIIED De Facto
Standard (3. rﬂi%ﬁ};\ =706t - PWEFSOMH] EWHiEETHD
%%Tﬁ\Wﬁ%#@ﬂwk&E@T%X$%%%ﬁﬁbfwéﬁ%%§wi5?%6

ZOXFRLET, SHATOBREGE T, RWIBETHY . @R, @F,. LT ="« Pharma Solutions Co., Ltd. @
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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.

fEED, FRIZEHICHEFT RS THD, KRATFRIT, b LAGL, ®"aGio)
AW HIRBIE, EBIZZHBTETHD,

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

BRI ATREZR 7 U — = U 7T HOREIL, AFEEED OB UIC Rl S 7= ek T
TRETHD, ZOWREIR, EELZEHIRSTRICAIENBE L) | BHEPRLF TR L
720 LAV E DI, WREOFMmA SNz at A THRETHIRETH S, FHEND T
v RU =R, GG EIE RGO Y AT b2 b T _&E TERY, KEOR#ET
WO PN IO, MHEZEEG L, KL FORED Y A7 KRS EL /RN S 5,
Vellte. € L CTHRE T 2R, AHITHRESCRZZ B OFE L AR THRE T XE TH 2,
PR OEFBR T, AR OB 7 2 77 A0—8RE L TEHMEIL, RET D
THY ., THITIFTEERBBOREEORKRY A 7 VB2 G~ ETHD

7.18 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.

HEFEOT v AT E > TEHETRNWZ Y —r ) 7 COEBNL, FICEFERETOIEEDH

Z D%t "% =] vg)% mZBL - e 7;;% < . 23 . EJ::Z//\ n.m&"m“e&m
ORPLER, HHATOSERH T, RAFBETHY., B|R, BB, 2L T =Phamasotionso.lid. @
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TR, BARIZEEDDLRETHD, & N (personnel) OBENL, WEEDOIEFRRTEIIZ X
DRI DM PE DFEE A RET D72, W< D (slow) T, HHLIITZ (controlled), Z L
THEFIE 572 (methodical) & D LT RETH D, MEBAEEDIEREEIT O EEF L, KD
B ED 7 VT 4 Iy = AAREDZERNBAD 2 & 2B Tedis, HIZEERERIEDOT
7= ) BT RETHD, VT 4 W= ET 2B X ITHIRS NS R&E TH

. ZLT—FM (77— b=7) OKIRRE O FEITRT 2X&ETH D, KD AL
HEDOLE2—X, bL—=u7T7 077 50—-HELTEETLHIRETHD,

8 Production and Specific Technologies I/ )% OVFFiE D £ 7l
Terminally sterilised products &/ # %L i

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 out in 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 Guide.

fi¥ %3 (components) M UBAE} (materials) D YEf, 7R (preparation) 1%, A, = K ¥
oA a Y e s ORI A DG ) A7 IR T D70, il b L —RKDD2 Y
— 2= LTATV, BEREICET 5 X O ICTRETH D,

B DGR D@ (high) F7IXIEH & #8725 (unusval) 72 A7 IZE 6 S H5E
(B2 IE, "WEPSHYEOMELZ IR ST 5, Wi %2 B £ CTICRIFFAF T 208N H
D, FFRENERARR TIZ LA SR IR 2, ARIEIDRLEL 7 L—RCD
R CEET RETHD, WE, 7V —2, BREIK. A (emulsions) DRI, HAWE D
AN 72 b 7 L— RCOBRETEMT RETH D,

Bhiy) FE 3L O B AR BT 5 BARB e T A X v A1X, GMP H A ROAMEE 4 ICRidi s
nNTND,

8.2 Primary packaging containers and components should be cleaned using validated

7707« Ma—-arXuREH

CORFICEIL, YN TOBERR T, RCIBETHY . #iR, ¥, 2 LT = =PhamaSolutions o, lul @)
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processes to ensure that particle, endotoxin/pyrogen and bioburden contamination is

appropriately controlled.

—REABEDERIZIF O R —F 2 b bk 3R 2T AREETEEDbR D) X, BkL
S, TR RV FOS, IR —F o OIEENEINCEB I SND 2 &
WeFEIZTHD, NV TF— SN2 AZANTEHEFTRETH D,

8.3 Filling of products for terminal sterilisation should be carried out in at least a grade C

environment.
KEEEZITHORSOFEIL, Vi b7 L —F C BETEET XX THD,

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.

RS EREEN D OEE &3R5 (unusualrisk) U A7 Z%ZF T D L CCS D3MFE LT
B BIZTFHRBEEEN B, BEPIKATHD, HDWIFHACLANILTEL ERE SN
L&V X ORGE, UHNIT, AR EL T LR C ORI T T Raeffo/ L—
N A TRETRETHD,
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.

PV IRIRD 7 v AR BB R~ D FEHEETIC . S AT L Ll b ki
WO T0OIC., ARECHIUTIEMSRE 7 4 V2 I LA AR TREA S, i L F5HE o
ICHR KRR ZRETRETH D,

8.6 Examples of operations to be carried out in the various grades are given in Table 3.

KT L— RCHEETHIEXDOERZFR 3 1Tr-7T,

T ORFERCET, Y SOBEGECT, RIS < L BRER, B|E. = o Pharma Solutions Co., Ltd.
DOFFLEFL, BHANTOZBEETY, RLIZETHY, #R, #E, T LT S sy R

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

BRBERD L T a RAEZIZONTO, fE¥L 7 L— ROEH

- Filling of products, when unusually at risk.

GradeA | ) w2 ) 22 0EAD, BEOTHE

- Preparation of solutions, when unusually at risk.

WERLD VAT DEGAED., EROHRL
Grade C
- Filling of products.

HEL D SR

- Preparation of solutions and components for subsequent filling.

Grade D L s o e pe e
rade Z DB\ FHET B IR B D YA,

Aseptic preparation and processing 5L T oL & T a2 2L

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.

BWREBFEIC LD T e RT, WICHET RETH D, ERHRE(FEO Y o& X ZET 5
U A7 KROBE T 2 BOREFHEIE, FFE L. FHE L, ICEHTRETH D, YFEIA b
(3ERT) O CCS  (FHYEERENS) |3, :m5@%£@%§%@<wmmemw\%:&v
VI OEREE, BIOEOFIMEOLE2—% BFMICERTXETHD, ZhHDU R
7 & 55k E FIRL, Lk Ei, FElShHREThHD, FRINTEEY 20
(accepted residual risks) 1%, IERUZLEALT HXETH D,

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.

WEY, = FhFvr /"M uve=y 7 GEEEWE) KOMKLTF DGR A R/MET D
TOHEE D EEREREOME T, 2 TORIERE (v 7 "G ORERTE OB % &
te). KON Z DREEGIEE SNDE T, £OYA D CCSIZHE> THESN D~

7707« Ma—-arXuREH

ZORFILEE, BN TOSEGE T, RUIBETHY, iR, #Z, £ LT = «Phama Solutions Co. Lid. @
AT IADBDKTHY ET, HAX U ANBEOMBIRIZ, LT LICESIZIToTREEN, Pharma-bie Futakami
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XTI B, TR T SERT VBT OER, 7 U — 2 — ACBV T, MR
FRETHS,

8.9 Where possible, the use of equipment such as RABS, isolators or other systems, should be
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).

ARy a. ZL— R A ~OEKRRE MEOLEMZEO L, 159 27 25/IMET 5
72012, RABS, 74 Y L— # XIZLDMDL AT LD X 5 RiRE O %2, a5~
EThHDH, vy FLF (obotics) X7 mEAOHBENLS 72, B MK DEENZRERKR
BIEEHRT 2T DI EBORR L 256D TH S (Bl 21T, WE R R, BRI
~OHEBR—F T EERER ),

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

Ha IRBREL 7 L — FCEE SN HBIEOH 2R 4 (TR,

S ORERSCEE . Y SOBLEGECY, W E < L BRER, B|E. =« Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @
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Table 4: Examples of operations and grades for aseptic preparation and processing

operations HEEE{EEIC L AT L T m b RO L 7 L — R

Grade A | _ Ageptic assembly of filling equipment.
I s D SRR IC X Bl AT

- Connections made under aseptic conditions (where sterilised product contact
surfaces are exposed) that are post the final sterilising grade filter.
BASBIH 7L — F D7 4 V2 —O P ilchiiE 3 2 MEEIESFO T ok
Bt R & - B R 23 % 5 S N5 56

- These connections should be sterilised by steam-in-place whenever possible.
AJREC & 25 A L H IC, Behi#l L EREME (SIP) %2475 &

- Aseptic compounding and mixing.
W IC X 230G LRE

- Replenishment of sterile bulk product, containers and closures.
HEE O SV 7B Bk LU0

- Removal and cooling of unprotected (e.g. with no packaging) items from
sterilisers.
WHEE, b DREI LTV ARy (Bl eI ncnizy) Ymolih L
& mH)

- Staging and conveying of sterile primary packaging components in the aseptic
filling line while not wrapped.
BT TR O, SEEEECOFRHT 4 ¥ T OMmE— KA EH 0 2
T— VT

- Aseptic filling, sealing of containers such as ampoules, vial closure, transfer of
open or partially stoppered vials.
MEBREICX DT, TY T LD X BERDY—Y v 7 NATLOH
AT TR I NN 4 T L ok

- Loading of a lyophilizer.
R R AR~ D N\

GradeB | _ Background support for grade A (when not in an isolator).

*Grade A V' —2 DRy 7 7T R (T4 Y L—2RNTRWEGE

- Conveying or staging, while protected from the surrounding environment, of equipment,
components and ancillary items for introduction into grade A.
BN SRE LIREET, L —FAY —UICEHAT OO0, Hin, =
YR—=F b RO R OB %

GradeC | _ Preparation of solutions to be filtered including sampling and dispensing.

* SBEAT O WHOREY (7Y T LT eET)

GradeD | _ Cleaning of equipment. #5007 J—=27

- Handling of components, equipment and accessories after cleaning.

gV R—3 v b, BEREE X O E SR S O Bk

- Assembly under HEPA filtered airflow of cleaned components, equipment and
accessories prior to sterilisation. J&[# A DIEVFL S AL 2 AR — o b HEERE
L OMJEER AR D HEPA Al L7250 B COMASLT

- Assembly of closed and sterilised SUS using intrinsic sterile connection devices.

A Ny OREERa X7 v a vamBEEA L7 a— X ROEER
SUS (B 2T L) OFSLT

P=i7707 - Ma—a ZGAEH
AT IADBDKTHY ET, HAX U ANBEOMBIRIZ, LT LICESIZIToTREEN, Pharma-bie Futakami
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8.11 For sterile products where the final formulation cannot be filtered, the following should

be considered:

B ZRALTT GRIE « FeheBigl v s ) DN AT TE RWEEHEGNE, DIFOFHAZE X
T D,

1. all product and component contact equipment should be sterilised prior to use.

T OB K OTTR Gy D9 % & L, EHANCIRE T X&E Th D

ii. all raw materials or intermediates should be sterilised and aseptically added.
ETOFEBSOTPRAITIRE L, BEERHREECIVIRITXETH 5,

1i1. bulk solutions or intermediates should be sterilised.

2V T DR XE FREEE, WET & TH D,

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.

TECHE ST TR B i | S Bk 9~ 2 DT 0 it . AR RIGT i M OV B o D L3RR . AHANT S OF
el BEBFEOTnERE LTI, ZLb—F B Oy 7 7T 0 REeffo/ L—
FA TERIRETHD, RETA Dy M7y 7 ROERERSOFREIL, BEEERES
ntRL LTHDON, Z7V—F B Oy 70T FEfo7L—F A THEET L ETH
o TAYV—2EMEHTH5A,. Ny 27 7 F 7 Ridparagraph 4.20 (269 R&XTH D

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.

g, 7V —o, K. FLIRO XD AR oM & eiEid, £ RS K OMTT RS 7
BREEIC R S, W2 O®RIZAE BRE 7 L— R 7 4 02 Z2kH) XI3R&IiE S h

BRNGE. V=R B ORI 7T Kb o b—R A TITHONESTHD, 714
L—& £721% RABS DMEH SO 5E. /Ny 7 77 7 RiX paragraph 4.20 (299 ~& T
H D,

= DR N S D H BB F S < HER, AR =« Pharma Solutions Co., Ltd.
DOFFLEFL, BHANTOZBEETY, RLIZETHY, #R, #E, T LT e I it

@
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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.

BEEREIC X D HERE (aseptic connections) (X, ZL— R B Oy 7 7500 Rebo, 7 L—
N ATITORETHD, 172l TORICEOHER LICIREETHRE I NDL D, HHWITE

PEI 72 BREE (immediate environment) 7> 6 D AIREME & FFOVH Y& B/ NRIZT DA R vy 7
7R DOFEf5ids B (intrinsic sterile connection devices) TA1T 9 H %R, A FU v (&

BEBR) MEE OB, FROV A7 ZRET 5 L) IR SN RETH D

FR¥E : “intrinsic” X, RS T AU HAGEN RN TZH, FIRLT “A4 U by o r” LT,
“intrinsic” DOEFFEEDOFLIRIL, “belonging to a thing by its very nature” & &V | TASKAJIZH

ELTWD] LOERTH D,

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.

TAYV—2NMEREINAYGA. £y 7 77 RiX paragraph 4.20 (2969 XX ThH D,
HER R RIEIC X D880 T U R L. £ DA NMEITRRE (verified) SNLOXETHD, A
VU vy 7 OMEE i BT B9 A EREFIEIZ OV TlE, paragraph 8.129 & TR
paragraph 8.130 &M+ 25 Z &,

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.

HEBREEC L DB (VA v M vy 7 RBEEE i B e ate) 13, N

T DOV B A4 H- (preassembled and sterilised equipment) 0 X 9 72, T#AJRGH Y U 2 — 3
YOI BMET RETH D, FATARERGE . WAL R R ORI, F
ANZAHANL T HIL, EDOREBTORFEHZ T L XETH D,

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

S ORERSCEE . Y CDBEEE T, ROIBRET =
DOFFRILEFL, BN TOZZEETY, RLIZETHY, #f e I it
AT IADBDKTHY ET, HAX U ANBEOMBIRIZ, LT LICESIZIToTREEN, Pharma-bie Futakami

%unu
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interventions should include the consideration of any impact on air-flows and critical

surfaces and products.

AFEFICRAET D AHEMEOH D, EA 72 (nherent), & L TREIER (corrective) 72, & Dl f5
DR ST, OWEMFEmS EN7-t FDME (allowed and qualified interventions) 7K 72
HEUASPIFET HXETHD (paragraph 9.34 ), b FOMEIL, BRE. 7ok XR,

Z LT DIHY Y 27 3 SWRINICR/IME SN D 2 L 2 MFEICT 2 L 51T, EEECK
HTRETHD, b FOMEERRET DL AT, K (irflows), M OEE TR &

b (critical surfaces and products) 0D HOEPAEEBIIONWTDEELEZGDHXETTHDH,

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 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.

b MTEROIEEF I L DRA (incursion) % AIREZRER Y B/ IMTT 572912, WHEZRR U 4%
INAIREIIR  (engineering solutions) Z T 5 & Th D, MEEET 7 =v 71X, W HFW
DD DR Y — L OEY A S, WIZETFT XX Th D, BEALEKO, EEMN
e MMEOTE, WNCENHLE ED LI AT I NBNFELIZFIRIL, TV A7 ~vxY
A FROYAPS i LTl 320X TH Y, £ L THEICHEFTIRORETH D,

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.

WRTEDFH RS STV E R OATEIR, BISMZ2RIIC BN CORMER S5 _& T
HY, TOHETH-THE MOMEICHEES 2 U A7 IR BEZITO WV, odnE
P (quality unit) DKEREBLREXThH B,

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.

Fhi Lzt NOMNEOFHMIT, VAT EAAY hOXMRERY, kS h, JEEEDO
PQS IZEASWTHAICHEIN D RETH D, WAEMFHES STV RV E FOITEIE,
o %fﬁtﬁ e (quality department) zkn +§j\él§¥fﬂﬁ L. v %ﬁj‘%% (batch disposition) [5%3&:%%

DHGLETRETHD,
ZOXFICER, HHANTOSERE T, MAFBETHY | MR, BE. = SyPharma Solutions Co. Lid.
ZOXRILET, HHEATOSEGR T, RUFBETHY , #R, #E, £ LT Y. @
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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).

E RONMTEE GRE: T4 0 0) FIRIE, Ny FRERICEEKT RETh D, 71 51EX
Xt FOSTEIE, BET DL, EOFERGOFHERH, KOG LToEEE & i, Ny
FREEIC T 2ICREE T XETH D (paragraph 9.34 &),

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:

HEEMIEIC X DR L 7' 0 & 2 TORB OB E OFFe R, B/NRICH A 2 ~& Th
V. UTzad T, HEL, N TF—hahic, REFRFICHIRT R TH S -

1. the holding time between equipment, component, and container cleaning, drying and
sterilisation.
EE, Wi, RORGO7 U —=27 ) Wl WEO @ik 27 —Y0) WO
PRFFAFA]

ii. the holding time for sterilised equipment, components, and containers before use and
during filling/assembly.
AT KOTEIE « MSER O, JEHF O, #ah, KOO REFRH,

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

before use. {HfHRETD RABS °7 4 Y L —X D X 9 7o, FRYLBREE ORI,

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. There should be a maximum permissible time for each
product that takes into account its composition and the prescribed method of storage.
oMK AG U, WEEIIMERRE 7 4 V2 —I2L 550 AT 2558) &
BT, EEBEFRIE Y 0 A0 T £ TORM, FEMITIT. Z O/ OFTE DRTF
Ttk a BE LR KRR 2 O E TH D

v. the holding time for sterilised product prior to filling.
FELERT OB 5 2 D Bk DO LRFFRF ]

vi. the aseptic processing time. — H& & #0071 2 2 WLEL D[R]

vii. the filling time.  FebHs ]

= DR N S D H BB F S < HER, AR =« Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @
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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.

EHERIEIECOEE (APS 2 5Te) 13X, EHMICBIET RETh D, Jiud, EEEREET
2 A TORHIZOWTORHREMPYEFEHZ AT DE (personne) ([ZX>T, 7 U= b— AN
DIEEE DITENVE BUHBIEDOIE LWETZMGE (verify) L. b LEANBRIE SNTZ5E
1. AU 7Z21E4T (inappropriate practices) (ZXTALT 572 TdH 5,

Finishing of sterile products % 7 5\, 0 i #4 b

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).

B LTV D —ROEERARIT, paragraph 4.20 I[ZFLH STV 5D K 910, ZOHAIZE L7z
BTmafO7 L — N ADOFRE T THERTXETHD, PR E LA TAIIT VT 4
VR P2 HOWTIE (paragraph 8.126 Z2H)

8.21 Final containers should be closed by appropriately validated methods.
BOREARZRIX, WU Y 7 — N HIEIC L - THZE (closed) T XX Th D,

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.

AR DIRAE (fusion) IZX > THHESN LGS, Hl2IX, 7r—7 4/ —/ (BFS),

Td—boe T g =)L (FFS). IEEKOREEIERZRAHF (SVP LLVP) DXy 7
X, ZO— IV OERMICHEEL T HEER AT A= ROEHRATMML, REL, &
L CTHREPIZORNICHB L, TE=F—F & Th 2,

Glass ampoules, BFS units and small volume containers (<100 ml) closed by fusion

should be subject to 100% integrity testing using validated methods.

7T AT 7 BFS OBALERE (mits) K OFAEIC LY PHES S/ NAEEASE (100ml
PUF) &, NUF— R EN7=HEZ AWV T 100% 0522 R 2175 & Th 5,
CORFICEIL, YN TOBERR T, RCIBETHY . #iR, ¥, 2 LT = =PhamaSolutions o, lul @)

P=i7707 - Ma—a ZGAEH
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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 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.

AEIZ LD HE S REERE (>100ml) (%, BHEAIZIE ML (scientifically justified)
. BEFE7 0 A0 @Y (consistency) KON, mAKMED T ot A A EIETHT —HI|Z
KO GH, Yo7V IR RHT 5 2 ENHFESNLIHGERH D, BHEMRAE (visual
inspection) 1d, FFA SN DEEMERBFIELITARINLNWI LICBETRETHD

8.23 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.

AN DY AT KEE AT 28OV 7L, N T — RSk FiEEAWT, %A
PEIZDOWT, GRE: T ze) L, T2y 73 X&EThDH, RBROBEEIX, A
NTWDEMMLOPAE S AT O ERBRICE SN TRET HX&ETh D, BFIICIE
YAt (scientifically justified) ALY 7V U VRIEEZHEHT L2 XETHD, V7 LORE

g

SE, R EEE ( (supplier management) | A AR ( (packaging component specifications) A TN

7aE ADF v LY (process knowledge) 78 E DIHFMIZHES S RETH D,

8.24 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.

22 (BUE) T OEE SN ESIE. B/ Heral, RORFHRTIC, ToOED LT
i O%RIC, BZEE (BEE) OfFf 2l ~EThbD

iﬁﬂ,

8.25 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).

o,

0

DS R
B % AT T R REME D & B #aik ST OB (B« )T SRR IR LD L iR mR)
HEBIZANDIRETH D,

REsPHIEDFE M /N 57— 3 > (container closure integrity validation) X, 2%

\\\

%I:ll

E: 20X )7 “decompression or extreme temperatures” O, fTzEETO

CORRLE, MW TOBEEH T, RLIBETHY . M, BB, = yPharma Solutions Co. Ui
DRRLEL, HHNTOZERR TS, RLIBETHY, #R, MF, LT G ety ey W @
AT IADBUT DY ET, HA L ANEOMRZ, HFFLUESE T TFSW, Pharma-bio Futakami



PIC/S-GMP Annex 1  (2022.09.09 /A7~) “Manufacture of Sterile Medicinal Products”
ZOXEIZ, BEREORIBNERINE T T, YthokNHASEER T,

Page 69 / 161 pages
Sk E EORHE L LT\ D,

8.26 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.

INAT IV X T OERD (crimp) ([T SV D EEEN, KREDOIEAFERL T (non-viable
particle) Z /L S G L5E . WU Q28K ZEE 20 2 72 BRI Bt SN AT — 2 =
EARET HRED, MR R EZHIEFEZH L HXETH D,

8.27 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 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.

BEEBEIC X D FRHEBLONAL T IDF v v B 703, WEEx v > 72T 5 B
fE7 R LT, FREFEFHEBET v ALBO ) THDO Y J—r T rtERAL LTHE
T 22 ENTED, BEOT Ia—F GUE: 2V —r7utx) & LTEMT LGS, N
AT VTIEREEE T 0 RO T EHORAE T L— R A DOFETRES N, £
D& v THEHG D (crimped) SAVD F T, 2T (stoppered vials) /31 7 /WL 7 L— K
A DZEZMEAS (grade Aairsupply) CTIRET HRXETHDH, 71— K A OELRMAS (grade A air
swm)%izéﬂyﬁﬁivaﬁﬁﬁ\9ﬁ<k%7V~PI)@£#%%kﬁ&%T
bo, Fr v U7 GEzR BDFREETHLIGG. T, BUNCREShZT A Y L
— 4N, £REF7 L= FBOERERES/L—FAOEKR T THEMTRETH S,

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.

BEEHEEEIC L FHEINZEBE LSOy vy U TR, L — R A DKM (grade A

airsupply) DRFEIZ L D7V —> 7R e L TEBINDLGE, 2 (stoppers) 23 K% L

2. XIX A U7z (displaced) /XA T/ME, F¥ v BT GUE: v v X a2ie2) BHCHERT

RETH D, BROGIEHRENT 5728 O G 728 AR O S 4v7- A8k i 7z 515D,
ZOMIRILFEIT, YHATOSBEETY, RIBETHY ., Bk, /F. LT = = Pharma Solutions Co., Ltd. @

7707« Ma—-arXuREH
BATIABKTHYET, HA X ANEDOMRRIT, LT HRLTESEIToTRFIN, Pharma-bio Futakami
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TOh2XETh D,

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

Fr vy BT DAT =3 ANTBWTANOERBERGG G A T v & OEEOESZ B
X HERER/AMET B2, Y E Y K OGRS (organizational measures) 7% {#
TLHLRETHD, RABS KOT A YV b —Z L, MBERFNZRIET D ETHRTHA D,

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.

FERR DB (parenteral products @ FRIE J@H . EHRAIZEKT D) ORTORBFEAREIL, Sk
1B, T DO KK 72 0D EARGNIRET & Th D,

RGO 53HE (defect classification) M ONEEZEMED XAy 1%, w@ASMEREFIC, U 27 FONEED
F v LY (knowledge) ([ZHEADWTIRET HRETH D, BET IS HEREIIL, KRR EEIC
FAETHEAERIFERE (potential impact) K UMK GRS G EN DD, THIEITITIRE S 720,

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.

£k % 72 R B OFEFIL 7 HH (categorized) L. /N> FDPERE (batch performance) % 43 HT 9 & T
bHD, TOTrvAOHFRRRIGEE LT, RS &R LV D REEH & % 3
vFIE. INERETRETHD, BBHOKRMEOED T 7 AENOHT-RMGTA 77V
(defect library) ZA1ERC L. TN EHFFTIRETHD, ZOXRMTA 77 Uik, 8RO,
BRFAEDI Y (personnel) D L —= 7T H5XETH D,

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.

S ORI, Y SPOBEERICT, RIS < LR, mB. =« Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT G ety ey W @
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TDHDEEDY T ) o TR TIX, BmKIE (critical defects) AFEL S5 & T
72, EDORHRICTE R I NT-ER KM, xploBE 7ot X (original inspection process)
DRMOAHEMEZ R L TND T2, HEDSIZE&LTHRETHD
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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.

BAENFE (manually) TITOND5E. BIAKOE ROBEUNER SN 5M0 T CTHEMT
RETHDH, REHE (inspection rates) [ FIHUNCEIL L, WAKIEOFHEZ T RETH D, W
BEEATHOEEEIL. DR THHERTHURAEOBEASYEREN (visual inspection qualification)
(bLBIEL L X%&, BEHEHALTHDOTHIUE, TNEERALTTI) ZFHRET
H5,

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.

TEASPEREAM X, BEEZEOXKMET A 77 V> N (defect library sets) 7> D724 7%
AWT, KEOVT I A (AR, 2oy —r 27 ATHAPREBICHE I DY
BDTA VHE, BaDY A XNTWET7 72 L) BB L TTV, HLIRAE (eyesight checks)
LEETDHIRETH D, MAEBDOEEIHIE (distractions) (XH/NRICZE L AT
YR OIRTHZ BHERICTI D N E TH D

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.

HEREFELEHT 2546, 2072 2 38Emo (B0 SE F 232 ericg2sr
H.29%) RifazaftT 252 L2 LToNY F— F &7V, FEIOMRESTE (manual
inspection methods) (ZX%f L ClRAIZELL L L7205 _RETh D, YidhE GUr . Bmmaik) OMERE

= DR N S D H BB F S < HER, AR =« Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @
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1L, AX— b, MOy FLEZBEL T EDOMRE T, REMLRXKMEHEHAL TCF ¥ L
YUTHERETHD,
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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.

MAEORKRITFEEK L, KGOFEH LD ML FERTRETH D, xR RaOMKIC
T DAREH VLV BFEHFEANCE ST, TDO Ly RaRd & Th D, B
(adverse trends) 2MBIZE S NVIZG G, HADO —H#E LT, TG TORMA~DA 372G
iy <& ThHo,

Sterilisation i

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.

ATREZR A, BRAEEMIIANY T — h &, OFHESNEE T a e A2 LT, &k
FINZIRE T A RETH D, EWVIHDIF, ZHEANTTFT— FSnEHIS N EE A7 7k
A ROV T MERFIECE D7 r e AL LD, L0 KX ZRMEMELRGE (assurance of
sterility) 52 5026 Th D, BMPRAME 23T 5 2 LB RATRERGE . EEMEORIE
LS L0, EEBEED 7 0t AL LA G DY, EBEREETO 0k
Z RIS D Fe NI (post-aseptic processing terminal heat treatment) D1 %, ZJE+ & T
b5,

8.35 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.

WEICHEH SNAR LA 7L - T a s AO®E, #it, REMEIL, W7 2tk
A O FBUE AN A2 FZEET S BV FRYRA (scientific principles) LT —4 [ZHASLRET
bbH, BTCONTA—ZPRERSINTEY, BERLEEIZH > TE, 20613 S 4,

S ORTOCER, SHNTOBERHTT, RCEBETHY . BR, B, == Pharma Solutions Co. L.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @
AT IADBDKTHY ET, HAX U ANBEOMBIRIZ, LT LICESIZIToTREEN, Pharma-bie Futakami
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T=Z YT EN, RBERINLNETH D,

8.36 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 (BI). 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.

BTOWE B ERA X, NVT—hSNDHRETHDH, N T — a3 UAE, BAHE

A, PR SRR ON TR B B S IR G A, (material) DYE[FBRLED © . IR £ TORK
K] 2BETO2MERDH D, WIrRLBETm AL, TR 2T 2N LD
FEICKT 220 EME, KOWELHE S5 SFEAR (load) DT X TOFZITIBNT,

PELWRERMEEZ —B LU GERT 22 0ADMEL ., FICWEREIEKR D, HEITS T T
EW RO E FERE(R  (Biological Indicators : BI) (2K VW ANUF— I R&THD, RN
PR DT 01T, B AT U CHER B O R (equipment and components) (D ZE[Hi 73

FRENDH T n A ZZTH_RETHY, ZOT v ALINPHERERICERIND K DI
Rt T 2X&ETh D,

8.37 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.

B SN2 B O E FIEN KR T OBATHRICTHE STV R WG, E 2T X EM7e
IKEEHE (simple aqueous solution) TZRWELINZFEH SN D56, FHCERET OV ENRH D, A
BEZR G AL, B (heat sterilisation) 75, IBE SALDHRNE FiEL 75,

8.38 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.

ETCOWFET BB AIZONT, RUTFT—hENFa—F 4 v 7% — (HATEEE) 2\
SNEEFU, o u—T 4 RS = ITEMM RN T a U ERITHRETDH, mK

S ORI, Y CDBEEE T, ROEE < LR, mB. =« Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @
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AT R OB MR RS . 2RI 0 — RO ) F— o 2 VI O—H# L LTEB SN
RETH B,
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8.39 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 frequency justified in the CCS.

WE 7 0 ADZLME (validity) (X, U AZICHESNWT, PESN-MECRIE L., fiE
(verified) TX&E TH D, MBPREY A 7 i, V—ANr—2xtEZEzonbda—T 47
INBE—=NZONT, KIEFE 1N ROHE TN F—2 3 VETIRETh D, TOMor—
T4 T RE—0E, CCS CTIEM L SN DBE TR UMEME T LI RETH D,

8.40 Routine operating parameters should be established and adhered to for all sterilisation

processes, €.g. physical parameters and loading patterns.

HEHIRBEANT A =2 %, RTOWRHT 1B RATOWTHNL, BT TNETHD !
BIZIX, WP NTG A —Z ba—FT 4 VT RE—= b5,

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.

NYF =g VENT/NT A= E LIRWIRE YA 7 V& BET DA E T
NETHD, RIMLIEE, XUINV T — hahle 7o 2065 L72ikE (B 20X,
MBS A I ND XD IRAT =PRI, HDHVTEW) 1, iET~ETH D,

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. BI results in isolation should not be used to override other critical

parameters and process design elements.

ZOWET 0B ADNY T = a U ESHRET DM E LT, %4 72ALE (appropriate
locations) (ZE LT~ 1Y)77 Bis Z ZE T XETHDH, TOERE LT Bis (X, TOHEEHED
OMRLEL, SN TOBEGR T, RLIBETHY | Bk, ##, £LT = =PhamaSolutions Co. ltd. @)

P=i7707 - Ma—a ZGAEH
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BRI TRER AT RETH D, NI T—varodg KO/ UL Wi#E 7 vt
ZDEF=ZYV 7 (FIZX Bb=F LAk d) Ooll Bl 2T 2546, SIRE
A 7T, BEXTE (positive controls) Z 3R L 72 174U H 72y, & L BI ZfHT 25D
ThiuE, g7 ot 20O 7 0 & 2 MAEMIBYNBITT D 2 L 2RET 5720
o, BER TR 2L 5_X&ThD, FIMTOBIORRIZ, thor VT ¢ BLipR7
A=ZR, Tt AORFERZ LT DO TIHR,
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8.43 The reliability of Bls is important. Suppliers should be qualified and transportation and
storage conditions should be controlled in order that BI 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.

Bl OfEEMIIEETH D, MaH OB Z 5 & TH Y, Bk (transportation)
DM (storage) DEAEIZ., BI OMENEARDONARNWE HIZEHTREXTHD, LAy
F/ vy NOBIEZHERT LRI, £0yF /7y hOEEMAEMOLER G : @ .

M (purity) Y [F—E (identity) 2SHRAE (verified) SHDRETHDH, TOMOEE2/S
ZA—4% (BlziX, DE, Zfl) 2o\ Tk, B, @&t 774 v —niggtd o3y

FREAEZERAT S 2 LN T B,

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 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.

WAL S TR, | B M OB RGE n Z2 . IRE 7 R B 2220 72 b D LXK %

AR FEBFETNETH D, WmOEMIENSNDIAZA Ty PR LA 7R 8Ok

. T OMOBESR KO/ SIS, Bt Ny F B MO E S DD

FoREWAICT AT T D CUTEBEFIICEBIT2) RETH D, Ny F CUIT TN

> FWah, WG, BEER) NIRE T R B R BRI E ) D ERT oI, WG AIT

I, A= I L =TT =TI A = A IR DA o — 2 B HARETH
COMLER, UHANTOZEGRTT, RLTBETHY, MR, #Z, 2 LT =« Pharma Solutions Co. Ltd. @

I‘j')ww cMa—-asZHAEH
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L0 LIV, LU, 2o oI —XIZRE 7w AN Thh -2 L%
RTTENTTHSL ;,  ENOEHMOBEMES, M3 E SNDBEEMERRE L~V OERZ R
THDOTITARN,

8.45 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.

PR LRI, BIE 7 0 & A DOEER (sterilisation run) DWW CHIHATREL T 6 & TH D, KK
YA 7 T — B2k B 1 (unique identifier : FRVE  fl 2 IXWE Ny FEE) BEFRFORXTH
Do O FUE : BESNEREY A 7 v~0) WEMEZ, 2Ny FORERE/ T O FNEDO —H &
LTlbEa—3h, KRINDIRETHD,

8.46 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.

WBEIRGE . MEE BERR. 2R —3R 2 ME. ZORFEOY MG NY F— hE
ETHETRETH D, FHEREZ OIS, WEEZOMEYRELITORXTH S,

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.

B LeWin e, WEE S IR L2WSE, T oIXEIcEE ShioaldE e v Tk
BL, TLTRRREREZRET NE TH D,

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.

BEOWHEOIEDE TOEE GRE: WE Ny 7HICL s 2EMLE) SNTZa Ly R—R b GRE:
RS L) 1, FER R RSO (Gustified) 25 SAVTW DA, WEDEDFERM
BOMERRIZ LD . AL =BT L— K A~BET2MICASICHETE 254 Bilx
X, K7 L— R B E 7 L — R~ OB ENEIZ, BUD BRE 23 AR 2R 5k D i 7 /N — D fili
HIZEn), Zna 7 U= —AIRE T 2033720, RS, BEOIEIZE CIAD D
ZLICRVERESNASEE. oD T a2 T, WEORNCERT X Th 5,

7707« Ma—-arXuREH

CORFICEIL, YN TOBERR T, RCIBETHY . #iR, ¥, 2 LT = =PhamaSolutions o, lul @
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8.47 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 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.

JEAEE (materials) . FERF, AEACES SIS L OB EHUIETHE S L, Z0OH T L— R
A ZBEINDGE, ZHIESREOIMIDOWHE L S MY 72 ) 7— MEH DIk
BIZIE, =7 ry 7GRN AA L=y F) ZHNTITIRETH D, o, ER
5 7R — b H A (rapid transfer port technology) DfEH & BET 2 & THDH, TN bHDHE
X, ZL—FA KO L— R BORIEDOIBERROAFENED H 5 U 2 7 2 RANCHEd 5 =
EMIFESNDHNETHY | AR, HEOHET, ZL—FBERR/L—FADOT YT
I E AN D T2 DOFRL~LE T, BELEOH LD HIERE KT 20 TH D

TEERFRETRETH D,

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.

JER R (materials) , %8, WSS (components) 33 X MRS (ancillary items) 7%, FAEHEI%E
FIIIAEE (containers) THWH SN DH%A. ORI 7. MAEH, = Fhxo v/
WA Y = EAMEFRNEYE OV 27 ZR/NRICE A, 8E LTCIRE ik L Ea s
HOX DI, WA T O NETh D, SO —) 7 EaT 57k, NUTF
— T RETHD, NV T =3 0F, EEHORENY T AT LAOTERME (integrity of the
sterile protective barrier system) . B Al O Fe KERFFRER . X OV E P BIZE 0 BT ok
RN A BET 20HEND D, WEFEOGMDE L2 IZONTOEBMERENY T 2T L
DEEMEE, FEHANCT =y 7 S5 R&ETH D

R —— N oL S e R BET snsp 5gs =« Pharma Solutions Co., Ltd.
ZORFICEF, UHNTOSERE T, RUIBETHY , R, HZ, £L T G ety ey W @
EATIABUT DY ET, WAL ANEOMRIT, LT RLICHESE(To TR, Pharma-bio Futakami
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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.

B T 1T RHERY 2 L B 2y T2 < BEEEMET 0 B RRLE NS MLETH 508, WE TE
72WNEAS B (materials) . a5 (equipment) , FERGHAH (components) 35 I UM @A (ancillary
items) (ZDOWTIX, ZIRATNY T — a7z HEEBEO T o A2 HETRETH
Do THNHLOWI, HFEER. BEREHILET27-DIR#ET L XEThHDH, ZhbOWY
fny MOVG YL DEAERIRREE & 72 5 2 OMOMEIE, RET=21V 770/ T MIGHLHN
EThHD

Sterilisation by heat JjIZ4(= L 2 %

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).

FINBGE YA 7 ViE, BEERIEMS EREZ AT 2EEZHWT, BFRIC, XTI n—
Fabt—lko Tk T & TH D, TOVAT AT, NUTF—hENVA 7035
A= ZOERFHZER LRV A 7V ERA L, ZOVA 7 2P IESUIAREHITT D
72, 20O HEEOE=4 Y o TEEEIC K RAEE (safeguards) KON UL LR
(redundancy) # A3 5 _X&EThHsDH (BI2IX, ML LG E NE=F Y TV AT NIHE
foe L= M 51 (duplex) / —E D7 11— (double probes) DEHIZ X %),

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.

S ORI, Y SPOBEERICT, RIS < LR, mB. = Pharma Solutions Co., Ltd.
ORPLER, HHATOSERH T, RAFBETHY., B|R, BB, 2L T =Phamasotionso.lid. @
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HAE R O AL FCERIZE A SN DRE T r— 7 OfE X, NV T —>a VHRICREL, VA
TLARFHIESE, —TF OV A I NFHEEZELLEERLRET 2 L ITRETRETH
B, NYTF—a VIR, VAT AHIEER OGRS 7 e — 7 OAE O A SERET D &
IR FEFT HRETHY, 2L TRV T —varzilE L CHUMEICEE S, BN LT
F=Z VAT =T ORI ED . 2o DT r—T7 OERE K O E DORREE
(verification) ZF3ie XX Th D,

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.

17— R (load : #afif) DML, WEFFHR ORI OMEN A E DRIS GREE : BE & A ~— 0\
B LA HRMC) BERSNDIREICEL TWRITER LR, v — FRNOEET o —7
(reference probe) % {1 L CHIlMH S AL 2B VA 7 DWW TIE, A 7 VBssRETIC 2 — K
o7 v —7 ORENE SN IREGHNICHIE SN D Z & 2HFEICT Db, Fii
REEETRETH D,

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.

INEIEE A 7 VDS iR EEHE (high temperature phase) 235¢ | L72. AP OREH 2 — R
DIEYUTRET 5 THHEE B L 5 & Tl %, BLEXIRI G 8T AR 2 A0 U3
HAE, WESINTVWDHERETH D,

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.

INTARNY w27 U Y —Z (parametric release) NGRS L TWDGE, W74 78 A4 7 L0
V7—ayROE T o A0 B ETE=2 U 712, BERT AT A (robust system) 73
BEHEARTNERLR, ZOVAT AT, EHICREZ T 5XETHDH, NT ALY
7 V=T L2ERDHTA X AT, MHEFE 17 IGEE#H I TV D,

ZOFFLEE, MM TOBERHTT, RLEBETHY | Bk, B, = = Pharma Solutions Co. Lt
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT G ety ey W @
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Moist heat sterilisation 7242 L 2 )l #

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, plastic bags).

BN IR (EE UM O 2 W TER S L3, BEUKS AT A (I AT —
RBIDY A 7 NV ATIRIEY A 7 V) DX BRD T AT LA FATND, ZOWMBKI 2T
v (superheated water systems) 1%, DA 7 ARG CIIBREZZ T 2 /RO & 5w (Bl
I, Te—=T A VRS TTARAF IRy T) IETE D AREEDR D D,

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.

WHEZAT oM Th o T, BEHAEGHNORGLUIMI, HRLTWVLIRETHY, ERDOMR
EEARRODIREZ FIRRIC L, WEHEOFIGRZBIIET 21%58 /30 7 2 A7 I (protective barrier
system) (ZWEET HRETH D, T XTOHMAL (all loaded items) X, PREHED HHLY H7 &
SICHBE L TV DHRE TH D, B OFLEIRTE (load dryness) 13, K 7' 7 & 2 D&
Wroo—Es s LT, HMmE CTHET L2 & Th D,

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.

N—=F ZAOYA 70 (BEOWE) ITOWTIEL, R, BE, Ehx vt xA0E=41
WAL, ENERLHETRETH D, FWEMNIT, A— 7 =70 600 BT ERIC,
215 (damage) . TR D5E4M: (packaging material integrity) . /K%y (moisture) Z A& ThH
Do AMICHE S22V LAV L72inid, g ) 76 REL, itz R T 5~ &
TH D,

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

P=i7707 - Ma—a ZGAEH
AT IADBDKTHY ET, HAX U ANBEOMBIRIZ, LT LICESIZIToTREEN, Pharma-bie Futakami
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the load validation. For steam in place systems, the temperature should be recorded at

appropriate condensate drain locations throughout the sterilisation period.

TLARF 2T L GUELIBR) OAT—VZ2bOREYT A I VEETTELA— 7 L—"T
TIE. WA (sterilisation period) 1. F ¥ o N—D R A L DIREZ T XX Th 5,
WE) e G A I A O 7T e —7h Gk FuA v olEoiiekic?) HHT5Z &R T
L0, HEHOT AT MFr— RO/NY —32 3 2 (load validation) |ZBHE SIS 72 F £ &
RETHD Gk brbv—ofiifEit, NV F—2a L THELEME2Z0E FH/RTS. LBk
72?), steam in place systems (FRVE : ZEKNEEEE THAG SN TN D VAT AEIET L b D ¢
EBOKEMAE L AT L 863 HLBM) ([ZHOWTIE, BRI (sterilisation period) 1
(X, B ZREEEK R LA OALE TIRE 2508k L7221 IE R b7V GRiE2 28,
BRI BEEFE ISRV T, EROFELEEEORED H 2 T, RO EL S, TOld, K
HORT L E LT, WEEOEENOZELTIREAT O AT =V 2 b O5a01 b5, 2RO

X KERR AL 0ITbN D, BEEARTIEADY A 7 V2R KT Z & T, WE
2 A DG ECTRIBEO A U W OIR B — VA =ik 5,

RE2: 20558 HOB-OFRITR S BETE RV T, ERFICH D, ARIEEBEO G IRN T
HIRE DR EITIRERR K (RLAY) Oy LisoT, ZORELER Giik) 21752
LERD TV DR EEbh s,

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.

R—=F AP A I NDONRY T — a3 0%, PHALFTERER (equilibration time) | £ #% IR¢fH]

(exposure time) . J£ /1 & IREEDFHES (correlation of pressure and temperature) . M OVZEFEH GRIE : 34
BHREICHER L CO BB To) O/ FRRIRERHE OEEZEL_XETH D, RIEY A2
JU (BRI : 8.55 HOWBUKZ AT 2L AF AL b)) O/NNY T — 3 %, IRE, RRED
S XTI Fo B R_R&ETHDH, 7utA LOEER/NT A=, BUE I RERE (L)
RIFREAEET) IO b L L, WEANY T —va VROV —F A 7L D5 NS
O~ E L THERE T NS TH D,

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.

7707« Ma—-arXuREH
A TIABULTHYET, TA X ANEOMRRIL, BT RILITESEIToTRFIW, Pharma-bio Futakami
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WHELEDO U — 77 A ME, BZE (L) 7=—ANYA 71Ol H 556, F2id
AT LONEE L, WA E P OBRE LV IRWENICE SN DG, EHEIC @

W) Eiid~TThHD,

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.

WHE 7 0 ANRZT N— (E5nE) 25056 Bl A—F 2 &iko) F— 7 L—
Tou— R, FREEEET v N —) | BRE AT X ONRE T O 22 R BRE O] 22 RAEDFAE
TEHRETHD, A= 7 L—TDOHE, ZHICIEZELARET A N A 7V GBE. #H
Fhi) MUTERHRAEGR S AT LOFANEENLIRETHD GRE13R), BEIhLD 2 —
i, SRR ZEKRE LT AR — L, OB KOEE L <Teoic, BRI LA &~
PP TED LHITRFTRETH D FE22HR),

%ll%

Wl 2oL, —#&HIIZ “Bowie-Dick Test” O L 9721 v —
2 (O OEMR) OFEHOER RIS, EFEITET

BICBIECX 5 A7 A (hOBEOAR) bIEELTHS, @@

2 AKPE T, WAEO RN TIIAQOEMENEZ Y, Okt
i U 72 i DSEIRE ) ORI T 5, BEEOEHRIIBROT-DO Yy 7y hEbo T D
N, ERTHRB, BRUEEHKD LA U idn 0B TH D, HIRBEECHIHEYE w2 ik b
7B KIXHIRIES D, FLA U REZE U TSNS, 2O v A URanfEIARRZ i 25
L RLAUBRED, BEAEREZEZITHALH DL, FLA UROFHRITHEETH D,

%

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).

TH—=T AN = VRITT =5 T )b s VDI Lo TRIE S I/ ZHRO LD
72, WS (non-rigid containers) DFEZ (distortion) & FEE (damage) 1. WY 9 A 7 L%
FHEHIAE (B ZIE. ELWET), MBS JOWMERE, W ONC#Hifm N2 — o DFRE) 1T
FOVPilEd~&ETH D,

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

- e e N3 < 7}3 123N e . E 7;;% S N é}”\
COXRILEF, BHNTOZBEER T, RXIBETHY ., # e I it
BATIABRBTHY EF, HA ﬁ‘/?(l*]'ﬁé‘:@fﬁgﬁli\ M RIICHE S ZITo T TR, Pharma-bio Futakami
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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.

BE D= DICEBEDRR Y AT LABMMEH SN 56 (B2, BECliE. Bés. HETE
BTF v =) ZOVAT AT, VAT ADOETOERSNNEL SN AN EZ T3 2
CAMEFICT A=, WUNIHKEFL, NV T —=hIRETH D, VAT AL, TRTOE

DRI OFEME L EHE SN D 2 & 2 RFAET D720, BFEAZRMEH T, @872 47
BETIRE, JENROREEZE=4—T5 & Thd, TNADLODO GFUE: #&ED) &N, A
=V NVBRON—=F O F—g UL, BMBORWEFTZRE L, £ LM
BRHDZ ENRENDIRETHD, VAT ANBEUNCAKIHEEZKE T LEERICE, 20
VAT AFEDL O BERREFFIHER SN TN DEIRETH Y | (EEDLERLAITIE,
BEIERIE CHERF T 200, D WITIRE i) ADORU N7 4 L% (vent filter) TOMLD 7
BEMERTRETH D,

8.64 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.

NNEVELAR & LTIl EUK  (superheated water) %8 19 2 ARIC £ D v — ROWE YA 7 /L (fluids
load cycles) 13, BBVKNMEL L AT R TOFEMUSICHEZ T L TEREL WD Z ENEE

Vo A =X LOGERGHEOFEIL, m— FREORE~ vy L T2 EDLRETH L.
J RNV ORBPEANSNAEIN BEEE-> TN & KUK T I NN & 2 fesE
2T 2720ic, EEBOEIN T = v 7 ZITHIRETH D,

8.65 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.

WEKA— K7 L—TIZBITDRIEO 0 — ROPWE DO/ T — 3 L, Wl
(entire load) DIRE~ v B 7 BU2iEk., MOHHEMEOHEZ G ETHDH, 72— FD

R —— N oL S e R BET snsp 5gs =« Pharma Solutions Co., Ltd.
ZORFICEF, UHNTOSERE T, RUIBETHY , R, HZ, £L T G ety ey W @
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T _RTOES RIS L, HE SN T-HFRNICITEDOIRE 2 ER T X Th b, HiE
MR EE=2 ) 7O —71%, MEEHMEO 7Y e ARICFRFESNTZT—A Mr—XA
DONrE EFA S A RETH D
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Dry heat sterilisation 7 24 5 5

8.66 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.

RLBAREE 1, A E 72T (article) AR T D 72 DICEIRDLERE 12130 A 2 H T
Do HLEAREEIX. FRIZ, U R MX v /30 a Y e D XD 7B 72 BR 2 D3 R e 17 Y
WEOMBEREICHON O, EEBFETOFREDTOD I U R—2 2 b GRIE : BT
FANL T ) ORI, LIXUIREH S D, ®dn, #ah, E72I33EE 205 Sh 5 R &
IREDOMAE O, ML SN EBRREMEAN THERICER S D56, B3t
(lethality) FE OV E/2IET 2 K R 3 v 7 OARNEMAL, BREO#Y) TR AR/
LNV ZESTEbTRETHD, D07t RE, HIzIE, 7 AEEmOWE KO/ A 1
D ARDTZDIT, AT U ATERER R PR T a B ATEIET D Z LN TED

8.67 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 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:

RLEMRIA S A 1 b pouid, b ooxobal L CEbl R E S R K ORI 2 R 5 2

S ORI, Y SPOBEERICT, RIS < LR, mB. = Pharma Solutions Co., Ltd.
ORPLER, HHATOSERH T, RAFBETHY., B|R, BB, 2L T =Phamasotionso.lid. @
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LIZRY, RN L—F A OEE Y — 2 Oseatil TOMREA(R#T 5 L H k4~
X CThb, EMZELE (air pressure difference) D717 7 A V&, FHEiTH5XETHD, M
BTa 7y ANVPHERFSND Z L BREICT D702, KURELOREE (impact) & #FAM
HRETHD, £D M FMIMFEEN DT R TOZERIT, »7e< &b HEPA 7 A V¥ %
WSO XETHY, TOZT 7 4 NVFOFENEFAET S22, EHRT A~ (D
RS EH2HFIT—E) ZFEMTOLNETHD, WHINZIR—FR b GRE: 1238
FGARLTN) EHEMT H A TO R VEEIE, BUICRE 7 IXHRE IR RETH

Lo NUF—2a B/ TN —F D7 nt 2 EE S D~ & BER TS
TA=ZIL, LT ZE0RINIEFICRESND DO TIERN,

1. belt speed or dwell time within the sterilising zone.

AL DR F T TP > — o N O R R,

ii. temperature — minimum and maximum temperatures.
IR - AR & femif e,

iii.heat penetration of the material/article.

JEAEE s (material/article) D203,

iv. heat distribution/uniformity.
Boyn /¥ —k

v. airflows determined by air pressure difference profiles correlated with the heat

distribution and penetration studies.
B L BNR B OFIEICEE L2 EREE T 1 7 7 A /W Ko TRIE S DK,

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 Fh value and results in a minimum 3
logio reduction in endotoxin concentration. When this is attained, there is no additional

requirement to demonstrate sterilisation in these cases.

BT ot 2%, 2 R—xr XIS RO vy = M7 m ' 2D
—H L LTHMT 256, NYT—va Vilitid, 2o a A0 Fh 8 Gz
B ZARHEL, = RSV UBEDOKRIK 3logn BAE LT 2L 2 EET H-0ICE
i _ETHD, TNNERSNZHE. DD — A THE %2 FEET 5 72 DB N
PRIIFIE L Ty,

o Fh” I3REENEE OB A OB BB B ORIETH D, MEWREOLAT, RS

%

DX 170 CT, z=20 ¢ LCRIHESND (HRRBHEOEHEIXZz=10) LorL, xfay=r
b7 atv 20MMETIEL, BUEEEZ 250°CE LT, z =50 295 Z &7 USP<1228.1>(Z fLii

ZOXMRLEIT, YHANTOSERRCTT, RUEBETHY . iR, #E. = = Pharma Solutions Co. Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT G ety ey W @
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SNTWD, WA BB 2 AR L L7256 13, BAEMZ 5 & T 2880 & X3 5 7201
“Fd” ORLEHAHWLNLGERH 5,

T D868 HTIE, “Fh” L DM TH DA, FRIEFE MM 2 URLicBE 7 & 228, I
NRABDOT X EERLTHWDHOTHIVUL, TOESMOFY] (justification) % CEL L.

“F&” OFHREXZENT 5 Z EBRFANICATERNEZEAON D,

B BosA v EIZ SN TIE, USP<I228.1>2ZM S, 2B, 2O KT 7 MEFEDOXFR
fiRiZ, FRLOFA MRS TV,

http://lifescientia.com/wp/wp-content/uploads/2015/03/15-
008_%ES5%AF%BE%E8%A8%B3%E7%89%88_USP_%E4%B9%BE%E7%86%B1%E3%81%AB%E3%
82%88%E3%82%8B%E8%84%B1%E3%83%91%E3%82%A4%E3%83%AD%E6%94%B9%E5%AE%9
A%E6%A1%882014%E5%B9%B4.pdf

(7 7% A :2022.09.26)

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.

T RRMRTERANAL T R BECH =7y MpBEEZRNT52L) LRz, N T
—va I L, HOENDOFERREERS (reconciliation) Z 1TV, HEICEH I ~Z
Thd, RaplTBFELHINDZEOWN (materials) 2R (BZEMEIORR, 22
(porosity) . ~1{% (dimensions) . AFAZSFE (nominal volume) (ZEHL C) 42 & D TRIFHIEA
5720, T2 K hF U DEEI (quantification) K& VAN (recovery efficiency) & F 72
FGRETHRETH D,

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:

WA — 7 il . —RELEM ., HRFESUIFEE OBE I A 7Y = A D =D
WCEHENAN, MO TRIEHAINAZ L H D, AEOFREIEDRHER SR WEY |
WHE M NEHEBORFE 7o 20/, K7 L— KD 7 U —rx ) 7% L TORBEICHEE?

ZOMRLEL, HHNTOSERHTT. RLEABETHY ., #R, #HE, = = Pharma Solutions Co. Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @
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TEHEREThHD, =T VN ADTRTDZLERIL. HEPA 7 4 /L H T _RETH D,
WERMEREE RO/ X —F D7 at R CEE T RXFEEL TR ST A—Z 3,
IFMEENDIN, ZNEITFICRES R

i. temperature.  ilJE,
ii. exposure period/time. 15 Wi IRefH]

iii. chamber pressure (for maintenance of over pressure).

F ¥ o N—ET GBIEDOHEFRFDO=9),

iv .air speed. JEli#

v. air quality within the oven. 4 —7 ' NDOZEADH

vi. heat penetration of material/article (slow to heat spots).
ME Wik OB T (E“* AR ]\/\O)JE(:j/L)O

vii. heat distribution/uniformity. 2473 A7/%— 1%,

viii. load pattern and configuration of articles to be sterilised/depyrogenated
including minimum and maximum loads.
/N s RO — FREREZET, BE/ TS mENoWnmou—7 1 TR 2 —
M OZ DI RE

Sterilisation by radiation S5 #1121 2 p#

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.

W X2 WE L, £& LT, BUTBUR M B (materials) <P OWEICEH S D,
SEONHRIRENT. R & L COHFRIND FETIER Y, A A AL IR E BT 2 A
Ao AT, MEE 12 IciE#&EnTns

8.72 Validation procedures should ensure that the effects of variation in density of the product

and packages are considered.

RNYF—va LTI, BB OREOBEDIE SO X ORBREM SN 2 L EHEC
FRETHD

S ORERSCEE . Y SOBLEGECY, W E < L BRER, B|E. =« Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @
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Sterilisation with ethylene oxide —7 L > A1 N2 L2 JE
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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.

ZOFEZ, MOFERENTRWEEICOBMENT2X&ETHLH, rtX0NYF
—Ta rEToTVDHH, BEICHEERZEN NI & KOWLA A (degassing) |ZFFA S
NDRMEROEFRIC LD, RET 2E(b=F L (ethylene oxide : EO) H A} Ot A K
WS, FTEORELSUIMEHI R L TED BIVCFHFRRA £ TR T 5 Z EBNFES LD~
T Th D,

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.

T2 LA & DEEEANIIVNATH Y | fab XITER L2 Z RV B D X5 B
ICHEN TV ATREEO S WAEM O Z R T D 12D DO TiiE L L 2 X2 ThHh D, 1
HEAPELOME, ZALME (porosity) M OV (quantity) X, 7 ACKE AR BA 5 2 % A
MWrndH 5,

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.

DETZ, Y5 (materials) 1£Z D7 1 & 2 TER SN HIRE & IR O LMK b
T REThD, WHOLDICR— ] @kt O&IFEELD DI RRE AT 24
B, FHUTEY RS EE b ORE ThHD, OO ERRRHIX, BT R &
T B EWIRRIEE DRI TART L R L HRETH D,

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 locations during validation.
BWEY A 7 %, YR Bl TE=F —F_&ETHY | BIIFANY T = a Iy —2A

S ORFRCEE. Y SOBEGETT, RIS S L OBHER. s =« Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @
AT IADBDKTHY ET, HAX U ANBEOMBIRIZ, LT LICESIZIToTREEN, Pharma-bie Futakami
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N —ATHDHZENRINTZHESNTZHEIIC, B— 8 (Em SEICoMT5 89
7o, WY BORBREN. GE Bl AHWARETH D,

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:

WE 7ot AN T —vay, KOHERNE=XV 70— L TEEBINDINREE
TR ADONRT A= I TFEETen, TNEITFICRESND H D TR,

i. EO gas concentration. EO 7 AJ2J%,

ii. pressure. 1/,

iii. amount of EO gasused. EO 7 ADfEfH L7 &,
iv. relative humidity. A% /%,

V. temperature. i,

vi. exposure time. FEiE 5],

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.

W%, BEINTZH-ED S EO AR,/ XIEZE ORISR DIFTE D L ~L £ CREBL S
HIZEHFRBIZT SO, v— K (Ey) Z=7v—rar BR) T2 ThDH, =7
L—va U, ET v o =N, KO/ IO =T L—a v Fx on— FHLLIET
TlL—vary @R BTTO ZENHKkD, =7 b—3 3 COBREE. EOWHE 7 vt 24

KON F—2 g 0O—EE LTRIETRETH D,

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

BB TRE CERWRED T 4 VZIZL528HE

8.79 If the product cannot be sterilised in its final container, solutions or liquids should be
sterilised by filtration through a sterile sterilising grade filter (with a nominal pore size
of a maximum of 0.22 um that has been appropriately validated to obtain a sterile
filtrate) 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).

= O%E % . Mz vg;s 3N . =2y 7;5 S . EJ::%\ 313://\ =y Pharma Solutions Co., Ltd.
DOFFLEFL, BHANTOZBEETY, RLIZETHY, #R, #E, T LT S sy R

@
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H LB A2 I A am T CIRE CE 20O THIVUE, WK (solutions) XIFIRIA (liquids) 1%,
B OWE 7 L— RDT7 4 vZ (BEASREFDIZOIZHEINIANY 7 — b Iz, AFRL
£ 022um LAF) TAIL, ZORICHEANIREZ LA ICEERAAIET S ZkoT
WHT H6XEThd, HTL7 4 AZORET, Wi OEEEL b, RUEIRTEAR
# (paragraph 8.135 &) ([CEEH SN TVWHHEY THDHZ L&, HERLDLETH

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 7 4 W Z B DRNS, SRR DIRS, OB BEENTAAL ANRN=FT e n 2
LEREFER SO LT BI0IC, BT e AFOBKOWETT (multiple points during the
manufacturing process) CIE Y72 /A AN —F MREHO T L7 4 v & KO/ T H 7 L —
R7Z 4 VB EERTHAREERS D, MOBE T rE A LI LT, WEA R 28 20E
TEHIZRBINY 2 7 D= . K7 CCS O & LT, FRE/AIR Y FEEAT 12 EE
WEH LV —ROT7 4 NAEBLTO, BIMABEEETIRETHD,

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).

TUTANE TG, AT AT LAOKEE OBIRL O, Al AT LANOHE B & AL

. RS OEERWERMEICIESE . ZOMBAYIESEOBM (ustified) 21TV, Thz
VETARETHD, AT AT LI, AR DR A2 R/ NRIZHI 2, FFATE 20
VoL DAY (impurities) Z23ESHE70D, ZO—KER-720 T2 ENR, i
S DSBS M (quality and efficacy) % 2L SE72WEEE . B35 Th D, [RERIC
T4 VE OREIIRAE L EE L, AWMINORGTEREL X H5ETH D, B S D
WG MY, 7 4 v Z G Ofhi - AR 5 & TH D (paragraph 8.135 ),

= Dk N S D H BB SRR < 253 FEE/d =« Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @
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8.82 The filtration system should be designed to:
AT AT JMILLT DO XD ITHKGEHTRETH S -

1. allow operation within validated process parameters.
N F=hENTT B AT A =2 —OFHMNTEIEZ FRBICT 5 2 &,

ii. maintain the sterility of the filtrate.

AR D M M % HEFE9 5

1ii. minimize the number of aseptic connections required between the final sterilising
grade filter and the final filling of the product.
AR 7 L — R D7 4 v F— & RGO Fe & FEIE & O RN 46 870 BEE 28 O 3 2 /IS
THIE,

iv. allow cleaning procedures to be conducted as necessary.

VENG T (7 ) —=7) FIERFERTE DX 92T

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

ncecessary.
VB2 UC, EEPREE (sterilisation in place) % Tl FNEZ A HE & 95,

vi. permit in-place integrity testing, of the 0.22 pum 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.
0.22um D7 7 A FNADIKE T L— KD T 4 VHFD “in-place” GRIE: T4 L NHAAENT
K TOFEEMRBRZ L 5, ZHFHELIIEIMASFERE L, ABOFTL, AHilbf
DO CTa[REL T 5, EilE TOEEMRERSTIE (in-place integrity testing methods) (X, H/H D
pnE OS5 X O ICRET T TH D,

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.

WIRDEE A, BEST LEF[ T OEREHIE> TN T — I R&ETHD, NI T —
va ik, "R DI (different strengths) XL/ Y —3 3 > (variations) (2> T/ L
— T HZENTELN, V=AM —AFMFTTITHORETHDL, ZOTNV—ETD
FEFFRYZ2ARMLGHE B (rationale) (X, £ DOFmEEAYZUYEDHHAZITV, Th A2 CFETRETH
2o

S ORERSCEE . Y SOBLEGECY, W E < L BRER, B|E. =« Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @
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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.

TANEDONY T =g X RTRERIRY . AlAE SN AT, WE S L— Ko7 v
Z OMMERFFRBRIEN SN D NETHD GRE: FETOF v L VRO, SIS D
B 2 B PR FFRRBR  (bacterial retention testing) "C O AT X 22 G4, 1@ U1 2 (R ML i,

(surrogate product) 1%, FER COEEHIZHOWNWT, £ OFmEEAIESYEDTI (ustified) %9 5~
EThD, MEPRFFFBR (bacterial retention test) THEH D F v L o PHIL, £ DOIEYED
P Gustified) 3 _XEXTh D,

8.85 Filtration parameters that should be considered and established during validation should

include, but are not limited to:

NYF—2 g VPZEE L, LT ARXAMONNT A—=H T F 25Ty, ZZTICR
EZINDEH DT,

1. The wetting fluid used for filter integrity testing:
7 4 N Z—D5E MBI AT T D IRIEH (wetting fluid) .

* 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.
T4 N BEEFROWRETIL, ABMINDMEICES I RETH S, @l watER
AL DOBUE DML SN TWNDHRETH D,

* [f 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.
LIS DT T AT 2 oWE £ iidmettilig . £ oRE (n-situ) TIT 2%
By WS EASOERELRT 5T OIEU R NEE LD,

=

ii. Filtration process conditions including:

AT HEADRMT, ROLONEEND :

* fluid pre-filtration holding time and effect on bioburden.

TR DRI AIEDOLRFFREH, KOS AN —F o~ D,

« filter conditioning, with fluid if necessary.

S ORERSCEE . Y SOBLEGECY, W E < L BRER, B|E. =« Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @

AT IADBDKTHY ET, HAX U ANBEOMBIRIZ, LT LICESIZIToTREEN, Pharma-bie Futakami



PIC/S-GMP Annex 1  (2022.09.09 /A7~) “Manufacture of Sterile Medicinal Products”
ZOXEIZ, BEREORIBNERINE T T, YthokNHASEER T,

VERGE, MR EHW=T7 o EDarT va=r7,
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» maximum filtration time/total time filter is in contact with the fluid.

5 GG L T P VA /AN 4 N 773 S DR GARAT Y

* maximum operating pressure. iz = H ],

o flow rate. ik,
* maximum filtration volume. KA &,
 temperature. i/,

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

BEHDIRFED 7SV 7 RO, AMES DEH], BLOT 4 V2 I2hn D ETFE,

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.

NYTF—=FSNIABNT A =2 OBFEMEFRITT D720, RHENZRT v & Xl 2 FEk
FTRETHD, EERTBEANRT A—=FOFERIT, Ny FREEIIROEDEZD DN
ETHD, ILIEL, TNEFICREIND SO TR : 7L RO &L AT 5
DIZET D/ NEERE], O ¢ )V Z 2T D E 17 (pressure difference across the filter) o
FLERZ, EERNRTA—Z LOFERENRAONIGEIE, T0EXE L, AT D
RETH D,

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.

WEE 7 4 V2 —T 7 U OEEMEE, AN T 11 2 B TOHRGEEMED R

T ORFERCET, Y SOBEGECT, RIS < L BRER, B|E. = o Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT G ety ey W @
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KuwTF v 7T 57D, FEHRI%OTEERE (PUPSIT : /37> v b : pre-use post
sterilisation integrity test) (2K o C, MERT XX ThH D, WEOWEEIZHEH I NHWE 7 L —
RDOTZ 4 NEIE, T4 NB TP T INBEY AT RN, % OIEMRIER 72 2R
EITHINETH D, ZRMHBRO T 2IN)F— 2T ThH Y, RBRFERIIA
VT —va VIS, BESLENTE 7 4 V2 OEMERFRRE S BN FET 2 RETH D,

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:

NS T A FOFEF|E LTIE, bubble point (/N7 ARA 1), diffusive flow (L7 &
—). water intrusion (KEA) & DV I pressure hold (/154 OREBR1EH 5, 7't ADH|
KBlE, EFICDBEOERO AiE) (250, JEE%IC PUPSIT NEICAEE & IXBR S 7
WHREMED D D, 2D XD pd. MUENRY R 7 A X haEf L, E—FR A
A7 I (non-integral filtration system) D U A 7 Z 8T 5 U 2 BRO ERalC LV | EAYEE
HE~DIEE (compliance) 2SR S LIV, BIOHIEEZ LMD ATREMERH D, ZD XL H72Y
AT HAA NTCEBRETRERL, UTE2E0LR, ChEFIZRESND b O TIER
U

1. in depth knowledge and control of the filter sterilisation process to ensure that the
potential for damage to the filter is minimized.
TANE—=DE A=V DAREME 2 iR/ NRIZT 572012, 7 4 W ZIRE 7 1 & A DTRD
R & AT O 2 &

ii. in depth knowledge and control of the supply chain to include:

UTEGLY T T4 F = — BT HWE & BB,

Eun

* contract sterilisation facilities. =2 FEJ&# it %,
» defined transport mechanisms. W (2 HLE S AL/ fcs A = A L,

» packaging of the sterilised filter, to prevent damage to the filter during
transportation and storage.

BEMOMREF DT 4 V2 ~OBREEFIET 572D DOPREFE 7 4 Vv Ok,

7707« Ma—-arXuREH

CORFICEIL, YN TOBERR T, RCIBETHY . #iR, ¥, 2 LT = =PhamaSolutions o, lul @)
AT IADBDKTHY ET, HAX U ANBEOMBIRIZ, LT LICESIZIToTREEN, Pharma-bie Futakami
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iii. in depth process knowledge such as: UL I 9 2R\ 7 2 2 2505 -

* 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.

FrE DR 2 A 7' ZHUSIE, OB A (particle burden) X°, 7« /L& D5
BROMEIZFE (impact) 2525 U A7 BMFET D0 E0. £ LT, LHUS L - TE
%D 7 4 V2 OFEEMERERTIZ, RERILT 4 /L H  (non-integral filter) DARFNLHIT
LD AREMEDN B £ D,

* 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.
AR I2PLE 7 VA RDT 4 )V Z DOFIERD, fiHE& N7 vt ZLHED AT v 7
T, WE AN D, Wk OAM &2 i e, JWa2ER T 5,

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.

HEREFHDT AR O T R N7 4V — (B OBV CEREEET S) oxesett
WX, AR, (742 —=T%v 7V ) X (NP7 74 V2 &K LT-£ £,
FERIZ LY BREE (verified) T X&ETH D,

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).

FEMEDOIRV (non-critical) 225 E 72T H AHDR Y b7 4 v O5s4aMElL, @Y7 T
REBLOGRERT 2RETHD, TAAT7 4 V2 BEMHRE SN GE., et E
R OAZHARTIC E ST & TH D, HEGMAHMIL, VA7 IZESHTHEL, »hoE=4
—ToRETHD WX, 4T 256, FAISNDRREHESE, K OBLEL P Y
L INEEET D),

8.90 For gas filtration, unintended moistening or wetting of the filter or filter equipment

should be avoided.
CORRLEE, YHATOBELRTT, RXEBETHY . BN, BE. = o Phiarma Solutions Co. L.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @
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HAD LD 6 7 4 N H XL T 4 V2 EAHOER U7 Wi SR, #ET 5~
T D,

8.91 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.

b L., WEHDOAE T vt 203, 52 DNTRADBEENE A R T 2 72 DI D7 v 5
MHBRDVATHELTAY T = FENTWVLGE, AV AT AIHE—OREL=y F &
HIREN, TDYAT LAOFHANDETDT 4 V2%, MHRICTEEERBRICER T o &
Th D,

8.92 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.

YR KRB AT I (redundant filtration system : REES) (55 2 B (second) DU XL 2
NOWE 7LV —RDTZ A NVERNy 7T v 7T UTHET 20, TOWEO 7T 1t A%, 1
DDT4NZELTAYT—=EREND) IZBNTE, & 1B (primary) OWE L — K7
A IV HE D% OSEEMERER (post-use integrity test) & FEfii L T, 2 THD I ENEFEI N7
e, VEE s Ny 2T v T4 NEOMMEOTEEMERBRITLNIEL ShRu,

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.

LR LEHE—BEDOT 4 V2 DERBEDOZEENET A SR REKROEE, F—BED7 44
DT A FMREEOHBAZRTETLH720D0OFEN Y A 7ML T, FE (VHxZ
K) ©7 4 V2 OERAEKDOEEMNT A N EFETRETH D,

BRYE @ “redundant” [T—fRAVIC “TURAR” LW O B TR S DA, BT “serving as a duplicate for
preventing failure of an entire system (such as a spacecraft) upon failure of a single component” (%%
R —DarR— FOBEIZ L 5T, VAT AREROMEA T-dIZ ZHk e LTHENTZE5)
WO ENE S > T D (https://www.merriam-webster.com/dictionary/redundant, Assessed
220209/04) . HEYIRFRGER RN, FIRTHA LT,

P=i7707 - Ma—a ZGAEH
AT IADBDKTHY ET, HAX U ANBEOMBIRIZ, LT LICESIZIToTREEN, Pharma-bie Futakami
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8.93 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.

WA FN=F DY T L, 7 8FITHD - T, M OREOIEREAE OB HERIR
TRETHD, VA Z L NOABDEY T v GRE: Al AT L) AL TWDY
Bl BBEOT A N HDOFRICTRIT RETH D, REHRBOT-OD VAT M, 15Y
ZHIZDIRNVEIICHITRETHD

8.94 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.

WK OWRE 7 L— KD 7 4 V2%, OEDDNRyFO7 0t ARG ICEEIT X Th
D, ZORIL7Z 4 NVZX, ZOMEHBRARY T —KENTWRWRY | F—0D7 4 VX% 1%
¥ B UL EfkE L CE TR & TRV,

8.95 Where campaign manufacture of a product has been appropriately justified in the CCS
and validated, the filter user should:

Ty NS KD OREA CCS THYNZIESA LS, NUT— b SN hE,. 7 A4
WABHEITUTOZ L 21T H X&ETH D,

1. assess and document the risks associated with the duration of filter use for the sterile
filtration process for a given fluid.
b OFARDIER SO T v 28T 57 4 N Z OEHBIFICBEE T 5 U 2 7 25kl
L. 3G b %,

i1. 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.
ROFHEZIR T DO ORI N F— 3 v LTI E TV, hoEh%
XELTDHZ L
FTEDIER S 7 1 A MOPTEDRIZK T2 7 4 V2 HHIED, ik OWE 7 L
A RDOT 4 v Z ORI A BE D ME Z2H 2N 2 & 2 FRET D

iii. document the maximum validated duration of use for the filter and implement

- R Va1 Mz SDHE BRI E ‘~ % ) EnE EEE = «yPharma Solutions Ltd.
ZORFICEF, UHNTOSERE T, RUIBETHY , R, HZ, £L T G ety ey W @
FATIARLTHYET, A X ANEOMRIL, LFFELCHESEToTFE, Pharma-bio Futakami
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controls to ensure that filters are not used beyond the validated maximum duration.
Records of these controls should be maintained.

T4 NEDERIZONTONY F— hIhmig ROMEAEM AL CEF L, 207 L4
M. NYTFT— F SN ROEAHHAZEL THERSNR2NWZ L 2mELT L ORE
HAEITO, TNOOEHOLEKEHMRT T XETH D,

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.
MEARCVE R ORI CIHY SN 7 4 V2 | 23 T2 DO ETRIR & 5
EBEADND T ANG ] EHANGCERINT S Z L2 ERICT D0 DERE I D,

Form-Fill-Seal (FFS) 74— -7 ¢/L - > —)L (FFS)

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.

BRI S D FFS B0 &ML, ZOfH/EE D paragraphs 8.3 38 LY
paragraphs 8.4 OERFEHR OB RFIHICEH AT HXE Th D, EEBRIEEICL 28EICHEH S
% FFS BEZRDORMIX. 2 OfFHEED paragraphs 8.10 DO EREE BUR FIHZHEHL T RE TH 5,

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 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.

FFS 7’mt AT SN2 @EM 7 4 v LO1HYE, i ORYE (component fabrication) , ik
#5 (supply) B X OHLYD $V (handling) HFOmEE 72 EEBIC K » THR/IMET HRETH D, ©tk
M7 4V LEOEEMROTZDOIZ, SN D 7 4 VAPRE SN HE 272 L, @il dn
BaFOZ L RATHOOFIELZFERMTRETH D, L. MEOE S KO

FE. A K OMORL 1 D5 G, SERMER O, T 25 81E7 — F U —7 (artwork : 4553
LSNIREORIF, FREFH?) DEEND, WET 4 NV AR OBEET L5071 7

S ORI, Y CDBEEE T, ROEE < LR, mB. =« Pharma Solutions Co., Ltd.
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BARE, NA =T (Eman . KOS T 5583 Rk v /N favzy

LoULiE, PQS O TERL - FHISh, CCS  (HYLVEHEENE) OHTERINLHRET
%,

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.

MEROBMEDEME (v b7 v, B, BE, UK LEZE5T) LiHlICERREE%
HHORETHD, TOLHICL T, BEERT AT A—ZRNHREIN
n, BHIh, =XV r7xhh3 k951215,

VSN

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.

AT 22 TOT A, PIZIZEHLEOEEL-DIEHIN D, IR DA —
— LA GE EHRARLOVATHGZEETS) & LTHEHIND T A, HERL7ZTHHE
OIS E T, WEICAHBTRETH D, HHSNLTADRE, KOTAD Sl A
T LD MEIL, paragraphs 6.18 (8 paragraphs 6.19 (Z9¢E> TEMIAIITKRGE (verified) 5
LRETHD,

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 D&M I E T N W HIL, CCS (HYLEHIMENG) LA L TWAREXTH
5, BETAREIMHEIZ, LT E2E0R 2 NETICEE S LR,

1. determination of the boundaries of the critical zone.

T VT 4 NS = DEFRDOIRE,

1. environmental control and monitoring, both of the machine and the background in
which it is placed.

Bk, M OBEMAE I ND Ny 7 7T ROMW G ORERIEEE=21 7,
iii. personnel gowning requirements.  {F¥5 0 77 7 255

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

BLFIET A R OAEY AT AO%EEMET A b (BET 585848,

COFFRILEL, BHATOSEGE T, RIZEZTHH, #HR

L3, FLT =« Pharma Solutions Co., Ltd. @
SAFIARLTD O ET, HA T ANEOMIRE, BFFLICHES (T TFS W,

I‘j')ww cMa—-asZHAEH
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v. duration of the batch or filling campaign.

Ny FXATFTEDF v o= OHIFE GRIE - HMoES),

vi. control of packaging films, including any requirements for film decontamination or
sterilisation.

TR T AV LAOEE, ZHIZIX, 7 4V AORRGULIE O R FHEZ ST,

vii. cleaning-in-place and sterilisation-in-place of equipment as necessary.

WIS U T, EOE B L O ERE 21T 0,

viil. machine operation, settings and alarm management (as relevant).

BMOBIE, BOE. (T 2) 77— LR

8.101 Critical process parameters for FFS should be determined during equipment

qualification and should include, but are not limited to:

FFS OEE T 0 AD/NT7 A —X %, HEasiEEatiricikEZ@ L, U2 a8 TH D
. TNEFIZREZ LD H DO TIEZR,

1. settings for uniform package dimensions and cutting in accordance with validated
parameters. /Ny —VDOSEEZE—IZ L, N T — FINTNT A—ZTES TY)
Wi 572D DORE,

il. setting, maintenance and monitoring of validated forming temperatures (including
pre-heating and cooling), forming times and pressures as relevant.
NYTF— P SNEIGIRE (TRAKOmAEAIZET) . BIBRR LD (BET 555
%) JEJJDREIE (setting) . HERF (maintenance) KL NE=H U 7,

N

iii. setting, maintenance and monitoring of validated sealing temperatures, sealing
temperature uniformity across the seal, sealing times and pressures as relevant.~*
U7 —hEnleyr—/WRE, VR ORES—ME, =LA D G 55
Bl EHORE., #MFRLOE=4Y 7,

iv. environmental and product temperature.  EREEiEAE 2 OV B

e
b

v. batch-specific testing of package seal strength and uniformity.

N =TV OFRE RO —MED, Sy FORE L IR

vi. settings for correct filling volumes, speeds and uniformity.
WIEZRFRI O, WK O —MEICBE§ 25 E

S ORI, Y CDBEEE T, ROEE < LR, mB. =« Pharma Solutions Co., Ltd.
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vii. settings for any additional printing (batch coding), embossing or debossing to
ensure that unit integrity is not compromised.
BRI OTERENE 2 b2 WL DI T 27200 (XY Fa— RO

Jill) . = 7R A4E (embossing) . 7 AN A{E (debossing) DX IE,

viii. methods and parameters for integrity testing of filled containers (see paragraph
8.22).

FEIE I AR 2 D FE M RER 1L OVXT A — % (paragraph 8.22 & Z:[f) ,

\

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

process parameters and equipment operation should be applied during production.

FFS OEE S 0t AT A —2 1 L OB EEDOMGE (verification), E=4 1 7,
M OGLERD T O O Y 72 FINER, AFEFICEAINDHXRETH D,

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.

TEEFIEEIL, A EEBEEOMEN EDO X IThmIi, BEINA0EFLRT 5
Thbd, PEFREINT-HBN A E T ITHEE ORI (sealing issues) [FFLFK 4L, A I LD
XThD,

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.

U ZRRSFFNEDN U A 7 IZHES W THESL L, Z i =y NEEOFIMEICEE R T
B OPEMT (tooling) DELRSF R OMEFHZ GTe & TH D, BN E~DOEER 72
ORI ENRESNMEE, CELL, il ETLAIRETH D,

Blow-Fill-Seal 7 o— 7L 32—

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.

BB S AR RS M ISNA T e —7 g Lo —V3ERET, D7 by 7 L—F

S ORFRCEE. Y SOBEGETT, RIS S L OBHER. s =« Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @
AT IADBDKTHY ET, HAX U ANBEOMBIRIZ, LT LICESIZIToTREEN, Pharma-bie Futakami



PIC/S-GMP Annex 1  (2022.09.09 /A7~) “Manufacture of Sterile Medicinal Products”
ZOXEIZ, BEREORIBNERINE T T, YthokNHASEER T,

D OREEICHE TN ThDH, FREOEITOFMIL, paragraphs 8.3 K& UX paragraphs 8.4 @
REEZELRFHIZHEEG T XETH D,
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8.106 BFS used for aseptic processing: M #fF D 7 w2 ZALFIZ L] S 415 BFS,

1. 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.

BEHBECTOREIHEH SN D v v MRS OSEEZ. /N Y 2 (parison) [FBRET (B
SNTWDH, N YO, 7u—fEk Oy — o 7MThbn 28, 7V 7
LAV =BT, =K A FMECEET & TH D, FIHREIT, atrest &
in operation DM JFIZIB W THEREE KL R FEO WS DREEIZONT, Z7L—F A 5§
TERHTIZSND O ITHEFF SN D& TH S,

i1. 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.
EE A TORBUMHE A S 2 EEAEREICOWTE, AU Y UdBlsnD & —fk
FIZ, BREEICXF L CPHLE AL DAY, /XU Y CINOFIEERE I, atrest Ff, 2 O in operation
PO HFIZ BT, AREB L OB OB BREEIZOWT, 7 b—F A OFMF%i
e Lolc, Ritsh, L TR SN D& TH D,

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.
WL, ZV—F AB OLBEMET S D Z L afiic, 2R<Eb 7 L—F C DR
BICRETRETHD, J/L—FK COZYTTr/L—FK A/B OKEEBEM LI
FHOWEMTFHE=2 Y 7%, U AZEHOFANIE > THEMi L, EHEREMS XU
F=X U UOTBET, ZRODEEEMTOFEBAZBE L THETTXETHD

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

S ORI, Y SPOBEERICT, RIS < LR, mB. =« Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT G ety ey W @
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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.

IR OR Y ~ —HH R OB X DR D34, KO BFS EEOEIBERFIH Y — D
HIIR X7zt A AD 7=, BFS EEDOKRK - OFEIRF OE =4 U > 73S T
WV LU D, HEEORFHIL Y . TETEBREOEE /2 — A% in operation (23
WTZL— R A AT ZENRIESND Z L and T —420, FIHFRETH 5~
TThD,

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 7t ADAEDREE=2 1) 71X, VAIRXR=XLFTRETHYH, " OZDOfRE
FD section 9 IZHE > TRAT SN D& ThH D, “inoperation” TOAEEE=Z U 7%,
EEOMAL TEZFLRERER T mE RLHEOLHHIChIc o TEMINDHRETH D, H
#i:0 BFS 2EEDOLE, 7 VT 4 WNVRFEY — L OF =2 Y ZIIR AR ATREMED &
Do

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 and

qualification.

BREEHLENE=Z Y /70 rF A%, BFS 7 ot& A2 L0344 5 alEhEl M O
7R (B A X, AR TR A OY AT O RFEOFRE O 2@ L T), IO
7Rt AOERDOH I ORBEEZZERIIANDLGRNEThHD, BEE=F) 770/ J
DEFE, =T T4V Z O, =7 7 4 NV Z DR, MEAIY AT ADFEAM
(paragraph 6.21 ZM) | BEER DR GFH K ORI 72 & OBER A BET & Th 5,

8.110 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

I‘j')ww cMa—-asZHAEH

ZORRLEE, GHNTOBEGETT, RUEBETHY, MR, MZ, €L T = «Phama Solutions Co. Lid. @
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be verified periodically in accordance with paragraphs 6.18 and 6.19.

B4R DI, BOW SUTE E IR Ar O EE 2R 1m0 & Hefih3 2 28 K M o T A 1%
WU A %2 TS Th D, MHSNDTADEK A AD Sy AT LOFHME
L. paragraphs 6.18 } UX paragraphs 6.19 (25> CEHIIICHER T XE Th 5,

8.111 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.

R~ — DR ORI K O EME L., R ~—f8hiof%E. o7V v 7 KRO%E
VAT AOEY)RER G, E N OMRSFIZ . BT RETH S

8.112 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.

I S AV Z5 % (moulded container) (Z-DVNT ., 3 B) 72 M B PECRAE A ik~ 2 R T o &
TLAORENE, BESN, NV T = IR ENDLIRETH D, FER ) ~v—DF 7Y v
T, NAFNR—=FT U RS TL5A T Fhfovr /M u v UL,
PQS OHFTHEL, HHL, 7> CCS DHTEHEEINLIRETH D,

8.113 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).

FEHE KO T . B, BEO P (cessation) ZMFEE T HE FDIE, KW
ERGEIE. TOREOFIRE T, PIEICEE L, REOFIHICFER L, BHET 5
APSIZEWHRETHD (paragraphs 9.34, 9.35 K11 9.36 B[H),

8.114 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:

BES DOWA&M Ml I E SN EHIL, 20V A b (@EFT) O CCS AL TWNAH R
XThb, ZETHNEMEIL. UTHREENDIN, ZHETITRE SR,

1. determination of the boundaries of the critical zone.
T VT 4 TN — 2 DEROYE,
ZORFRICEIL, YHANTOZEGR T, REBETHY, @R, @&, 2L T ="« Pharma Solutions Co., Ltd. @

I‘j')ww cMa—-asZHAEH
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i1. environmental control and monitoring, both of the machine and the background in
which it is placed.
MR Y, T OB EDPN TNy 7 75 RO O,

BREEHEE =2 Y 7,
iii. personnel gowning requirements. {3540 7 7 255 ] O EA:

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

HGFHET A R OAHBY AT LOFEREMNET A N (B#ET 258),
v. duration of the batch or filling campaign. /3 v F X [Tk v > ~L— 2 DO HH],

vi. control of polymer granulate, including distribution systems and critical extrusion

temperatures.

RN v —DFERLOEH, ZHUTIRBEI AT AL VT 4 NVIRHIRE 25T

vii. cleaning-in-place and sterilisation-in-place of equipment as necessary.

MBI T, SE O E B L M O B 21T 9,

viii. machine operation, settings and alarm management (as relevant).

R OBE, HEXROT 7—LFH (LEIZSE T,

8.115 Critical process parameters for BFS should be determined during equipment

qualification and should include, but are not limited to:

BFS D7 VT 4 NI T v AT A—H1%, B QWL IR ET D,
ZIUSIZLLTF O b OB G ENDL A, THIEFIZIRE SR

1. clean-in-place and sterilisation-in-place of product pipelines and filling needles

(mandrels).

BB R T T4V ROFHEA=— RV (=2 L) OFEBYGE L OVE B IRE,

il. setting, maintenance and monitoring of extrusion parameters, including temperature,
speed and extruder throat settings for parison thickness.
A, W, NU Y VEOTZOOMHEA 1 — FRIER EOIH AT A —ZDRGE, i
FLROE=2Y 7,

iil. setting, maintenance and monitoring of mould temperatures, including rate of
cooling where necessary for product stability.

SRNREOBE., #HeRr, £=% 1V 7, 8 ZELED T DI LB B HIEE %2 &1,

iv. preparation and sterilisation of ancillary components added to the moulded unit, e.g.

7707« Ma—-arXuREH

ZORFILEE, BN TOSEGE T, RUIBETHY, iR, #Z, £ LT = «Phama Solutions Co. Lid. @
AT IADBDKTHY ET, HAX U ANBEOMBIRIZ, LT LICESIZIToTREEN, Pharma-bie Futakami



PIC/S-GMP Annex 1  (2022.09.09 /A7~) “Manufacture of Sterile Medicinal Products” Page 106 / 161 pages
ZOXEIZ, BEREORIBNERINE T T, YthokNHASEER T,

bottle caps.
R FY y TRED, KIE ST HBALREGENNS 2 mBh R &L 0 (i & &,

v. environmental control, cleaning, sterilisation and monitoring of the critical extrusion,
transfer and filling areas as relevant.
BlE 2 EHE M, Bk, RET) TOREOHIE, £=2V 7 WE, T=%Y

N

vi. batch-specific testing of package wall-thickness at critical points of the container.
RasDEZEREFTCTO/N Yy 7 —V OBERD . /Sy FHOFFE DR (batch-specific

testing) o

vii. settings for correct filling volumes, speeds and uniformity.
EY R, W, W PEORIE,

viii. settings for any additional printing (batch coding), embossing or debossing to
ensure that unit integrity and quality is not compromised.
BRSO L BN EZ2 DN RWE D IZT 2720, BIER] (v Fa—5 4
v, TURAMIL, LT AR AL (debossing) D72 DFRIE,

ix. methods and parameters for integrity testing of 100% of all filled containers (see
paragraph 8.22).
FEHE SN 2FA D 100% D 5ERMERBR DO 515, OV T A —% (paragraph 8.22 % %
1)

o

X. settings for cutters or punches used to remove waste plastic surrounding filled units
(flash removal).
FESNWICBN B OB DBE T 7 AF v 7 ZRET L0 D 0y & — X3

INCTFOBRE (77 vvabRE),

8.116 Appropriate procedures for the verification, monitoring and recording of BFS critical

process parameters and equipment operation should be applied during production.

AEpETRIZ, BFS DEER T 0 AD/NRT A —2 L EHEEDORREE (verification), E=% U
T RSO T OmE) e FNEN, WHINLHRE LD TH D,

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.

ZOXRLEL, GHNTOBEGRTT, RUIBETHY, #R, #E, £ LT = =PhamaSolutions Co. ltd.
SATIABBT DY £, HA X ANEOMRIL, BFFRLHESEFoTFE,

7707« Ma—-arXuREH

@
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TEXETNEEIT, 7 u—A 7 (blowing), K (forming), % L CTHEES (sealing) DRI, 25 &
DI ENDE 0%, W XREThbH, JERINZEARLE. XITEE ( (sealing) D
fEITEEk S, A SR IT TR 57280,

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.

BFS O7 0¥ ANKIE ESNTEHEHBA~D 2 R—F32 b @& OWNEZEHES (il
IZ. LVP R b ~DF ¥ v 7O . T b aR—xr M, @Uickhisn, 7
V=V TEBEBINZ7avRX2EHL T, 207 at A BmNTEThH 5,

1. 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.
HERBIEEC LD 7 m e ADGE . L (components) DURMNIE, 703K H D HE R 14 %
MFEITT D720, FRNTIRE L7250 (components) ZHWT, ZL— K A OFEMETT
Fhid = THD

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.
BAIREE 21T 5 BRIZOW T, BHIRE 7 m 20N Y F—v 3 UiE, BERICER
Wy GREBR) 280, BBEh (component) & IEA DM DT R THOEE LD
I O WA ZHRICT HETH D,

BRYE : 2ok, WEUKZR P L AEEIC W ToRR E Bbh s,

ii1. Testing procedures should be established and validated to ensure the effective
sealing of components and moulded containers.
#dh (components) & IRTE A g DRNRAI R BEE 2 HEFIZT 72012, MAFIEZ ML S
L. NV TF—= a3 RETHD,

8.119 Appropriate maintenance procedures should be established based on risk, and include
maintenance and inspection plans for items critical to unit sealing, integrity and
sterility.

Y RAERFE BEFIRIL, U A7 ISV THENL L, BALR SR OB EME (sealing) . 5EAME,
Z L CHEEVEICHEERHEB O, AR LMEHELZLETHD

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

S ORERSCEE . Y SOBLEGECY, W E < L BRER, B|E. =« Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @
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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.

RanRIGACH S5 &M%, EER R (critical equipment) F272 S31, ARIA~DZEHE LT
BIEE, oA OTZEMOFEZAT > & TH Y, ZORHEiARShZHE, N
T—=va ko TEMITIONLEINETH D, WENREGOME~DOMEZRTIZ L
WRFE SN, XEEITV, iEEZTRETH D,

Lyophilization 75 #/5:

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.

WA RIIERER T m B AOAT v 7 ThH Y | A SUTTAEL (material) 0O HEPE 2 528
52552 TOMEENL, WEEGOEERIET mt ADER L AT HERS D, Wik
RARAEE K OV D7 1 AL, RS ELER O 72 6D DL O Fe ) b S R TR DS T £ T
DN, YR ORI 1ET 5 B SOTIFAEE O BER DS | RS
LR ICHERICHERF SN D KO ICRFH SN TN ERETH D, FEMSNHETOEITE

13, BEY A b (D) O CCSICL > TIRETRETH A,

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.

HORE R N OB R (B 20X, PL A XA T Y ER—KNY ) OREFEIZ, Y

T — b &I, BEY A 7 v EEH OB ORFIREFIT, APS FIZHEUNCTF ¥ LU T 5

To % (paragraph 9.33 5 M), HASHLEMEIT, P AT LOREHIESE | EWIRIZIEAE
ZORFRICEIL, YHANTOZEGR T, REBETHY, @R, @&, 2L T ="« Pharma Solutions Co., Ltd. @

77T - Ma-yas BA R
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THREXTHD, FHEIEZ. AT T RAERIFIZ Y —=0 T D®RIITHIRETH D, W

ST BRAR IR & € ORISR IE, BER OIGRNORET LS TH D,

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.

WS H I N OB 2 UL O3k - IR AT U 7L, (EEZ ONTEZ FTREZRIR Y D72 <
THEDICHKFNT HRETH D, WAEHIREOWE QBT REXROEH T O 2T A
GYICEET 2 Y AV ISV TIRET HRE T DH, NY THIMIC L 208»72<, F
BCer— K/ 7Trr— RTHHEEET. e —F UK THRCEET 22X Th
%, BEMESNIZV AT AT ra— R (HE) 5, HO50WE7e—XRKOANY TR
7 L TRGE S IR R I OV TR, A OB NE, FRERAYZRIEY M (ustified) A 3C
L., CCS (hygagn) O—He LTXENTIRETHD,

8.124 The integrity of the lyophilizer 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.

TR R O SE BNEIT, BRE R K ORAE HLR T IR T 2 & TH D, R RE O 7E 4
PEEAMERTT D7D SN D 7 0 V213, VAT LOBRMEHRNIEE SN D RETH
V. X OSEEMERERGERITN Y FORGE/ O —fML T RETHD, Fr o "—DHEZE
/U — 7 OERMERBROMEIICE L U, BRSO f KIFAZE IR DA U
(maximum permitted leakage) |ZJHE XL, BV A Z VORI T = v 7 T5 & Th D,

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

or damaged.

HFERLE N LA (lyophilization trays) |ZEHMINCT = v 7 L, JIRAE (misshapen) PG
RN EHERT HRNETH D,
CORRILET, UHNTOBEGETT, RCEBETHY . iR, #1F, LT = «PharmaSolutions Co. Lid. @

I‘j')ww s Ma-varZBRAEH
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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:

B—7 47 (KO, BREEEMEINELEEH SN TELTEBEL WAL AICIET vy a—
T 47 ) OFRFHIBWTEETRENL, UTE2ELRZCRES R

1. The loading pattern within the lyophilizer should be specified and documented.
RSN O 0 —F 4 L I Z =R BEL, CE LT 2X&ETh D,

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).

FFTHE ST B DTS RO~ DRIk 7= R A OFRETTITW, fEEED

EEN RN TE 2 F/MET 2 L) ICRFENTHETUHEHINLEIRETH D, iRl
REOBEET HEDIHHIND VAT AOBEGFENMERSND Z L 2RI DT
o)

12, XY=V AT AHDHWIIAHRAOWE T AT A (7 ) —r T HkET— b,
A — &R — 7 AT —a V) O L) Ay, T RETHD, HDHW
I, RNV F—va U TCEMTILNEHEICIE, FYV—FATHUZ ML A %227 L — KB

DT Y T THUOBIFZRWE ST LT, GRE : dwiscn —7F « v 7 opic) F¥kes Lz
AT INVELRETDHZENTES (BI2IX, @O UTER Y 7 R),

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

RIS — 0%, WEEESC T —T 4 7Y = ORI KO R A T TN L

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.

CEITRAAL T A DL D7) BE SN TORWERT, 7 b—F A SFRICHER L, @
BN Y T B 7T OMOEY R FERTIEREEN O T & TH D

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
ZOMFLET, BHATOREERTT, RIBEBETHY, RR, #HE, £L T ="« Pharma Solutions Co., Ltd. @

77T - Ma-yas BA R
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conditions during subsequent handling.

WS T v o N — % BT DR, DY —F ¢ 2 (seating : FRIE #TH) BT L
IRWNEE ., SRR B S/, 20RO T E 7L — R A D%

T CHEFF SN ~NETH D,

vi. Utensils used during loading and unloading of the lyophilizer (e.g. trays, bags,
placing devices, tweezers) should be sterile.
WG O n —T 4 7 ROT vu—F 4 Y ZIHERT % (Bl hLuA ANy
7, REME, Uty M) BEEIATWLIRETHD,

Closed systems 7 = — X N 27 A

8.127 The use of closed systems can reduce the risk of microbial, particle and chemical
contamination from the adjacent environment. Closed systems should always be

designed to reduce the need for manual manipulations and the associated risks.

7 —XRVAT AOME AL, BRI O OMEY ., ki X MW E I X 57550
VR BT HIENTED, 7a—XRVAT AEFIZ, FEIEYE (manual
manipulations) DMEPE . K OB#E Y X7 KT 5 KL oG-I XETH D

8.128 It is 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).

BEBEO 7o ADORBIHER SND 7 a—X RV AT ATO, & TORG il O
FMEZHERT 52 LITEETH D, BEEFOT R EHTL228TOI/r—X U X
T LOBGHEBEIL, EEEOMFF L RIET XE T D, ERE T L— DT 1 )L Z 1%
D GRE : Fio) JREFE - ORE~O, EEES BT, Fa—7 BE) O
B, MEMICERSND L HRETR&ETHD BIxIE, A NY vy s ORI

LEIZL D),

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

S ORFRCEE. Y SOBEGETT, RIS S L OBHER. s =« Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @
AT IADBDKTHY ET, HAX U ANBEOMBIRIZ, LT LICESIZIToTREEN, Pharma-bie Futakami
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collation of data in relation to potential failure modes that may lead to a loss of system

sterility.

M B ERERE (aseptic connections) "l 41204 (components) DIERMEA fEIRT 572
(2, WU E A FEM T RETH D, THEERTDFELZREL, CCS [TV iATr~E
Tho, MEOEEELZELR O VA7 R 556. Wy A7 LM EBET 5
NETHDH, WHAAETHN (supplier assessment) (X, 3 AT LDOEEEMEDOTEI(Z 728 5 A HE

YD H 5 ET— K (failure modes) (ZRT 57 —X ORAELZETe_EThH D,

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).

PASR S AT LMEEST 2Ny 7 7T 00 FEREIR, ZORGFTROEEL TWL T rE X
IZHEADSLRETH D, BERED T 0 ZMBIZHOWTIE, £ L TAT AD%EEMENE
PRDPES LIWRWITEND Y 27 BN o356, TOVAT I L—FAICMESED
RETHD, bLEFOVAT AN, T_RTOMAICBNT (B xiX, IERBER (pressure

testing) MY/ XIE, =4V 7 HBLT) BEEAZRDSZLIRINL 26T, LYK
W7 TARGMER R TH D, 7 7 ARG E N ) 7 HOBENL, MIERICFHET 5
~_RETHD (paragraph 4.10 ZH),

HLLZ =X R AT LEFKRT D BIZIE IV IBET A DA T FUR) OTHR
X, ZHUEZEDOEEROE (materials) (21 L7227 7 ARXRSGOT YT (Bl 21X, HEEE 7
OEADT L— R C, VIBERETaEAD T L—K A) TFH0. XFERSD 71
—= U R ONWE (LT, BEEBET 0 2OSRAICITRE) OxSRETRETHD,

Single use systems (SUS) > 7 /La2—RAT X7 A

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

S ORTOCER, SHNTOBERHTT, RCEBETHY . BR, B, == Pharma Solutions Co. L.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @
AT IADBDKTHY ET, HAX U ANBEOMBIRIZ, LT LICESIZIToTREEN, Pharma-bie Futakami
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and sensors. Single use systems should be designed to reduce the need for

manipulations and complexity of manual interventions.

SUS (single use systems : FRVE : HEME AL 27 A0k &%, MR RS |2 4 TR 72
PEZS (reusable equipment) DOE L L THEM SN2 EAMTTH D, SUS (3 %« OFEBAL (individual
components) CTIHDHMN, HDHWIEINY T TA4NH Fa—T, aRxgy— N7 ARLF
Ny 7 rot— 7 EOEEOEMMPOERINTWD, YTV a— AV AT AL,

BAEOMLBEWSFEEOE NONEOHMES AT 5 L) ICRFT & TH 5.

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:

CCS D—HhL L TRl S5 _&E, SUS ICHES 2V DD RFED Y 27 FFET
Do INHDYAZIFILUTEETeA, THIEFIZIRE SR,

i. the interaction between the product and product contact surface (such as adsorption,

or leachables and extractables).

dih & San iRk & OFOMEAER (%Ag, XUTREW LR OO X 5 72),

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

[EE SNZHFHATRER VAT A L LTZGa O, 2T LD,

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

FEHERIE (AT LOBRESLIY PN EETe) SLCEROEBCEMSNEA L Z L,
iv. the complexity of the assembly.  #l 7= \7. T O #HE X

v. the performance of the pre- and post-use integrity testing for sterilising grade filters

(see paragraph 8.87).

W7 L— RO 7 4 V2T 248 R OME % o 52 ekl O i (paragraph
8.87 ),

vi. the risk of holes and leakage. /<CiliiLd ) 27,

vii. the potential for compromising the system at the point of opening the outer

packaging. AMEAZBHIT AT, DY AT LAEfERIZS b ARelE,
viii. the risk of particle contamination. f7 {754 U A7

8.133 Sterilisation processes for SUS should be validated and shown to have no adverse

S ORERSCEE . Y SOBLEGECY, W E < L BRER, B|E. =« Pharma Solutions Co., Ltd.
DORRLEZ, BHNTOSBEETT, RLEFBETHY, #R, #wF, 2LT G ety ey W @
AT IABKT DY ET, HA L ANEOHRUT, BTFLCESEToTFE, Pharma-bio Futakami
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impact on system performance.
SUS OWHE 7 mt A%, NV TF— S, VAT LAMRBICEZEL 52 L2 T
RETH D,

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.

WHEZD, T4 AR T VO RAT LOHIEE (M7 74 v —) OFfiix, Zhb
DY AT LOBREMHIZE > THETH D, ME SUS IZOW T, HEERIEDRGE
(verification) (%. HLAEHE OIS IETLE (supplier qualification) O—EE L TEmBL, FEED

T OFFL (evidence) %, S2PEMFE (on receipt) IR T A& Th 5,

8.135 The adsorption and reactivity of the product with product contact surfaces should be

evaluated under process conditions.
R ~ O /L OGS K OBOGHEE, 7ot 2ADRME T TR~ & Th %,

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.

FHCV AT ARRY v —_X=2ZHETEL TV D 5E. SUS O (extractable) & 13
¥ (leachable) D711 7 7 A L& | FRIZELDE~DH 5D 5 EE (any impact) % ZEAf
TRETHD, MW7 a7 7 A VOFT — % Ol A REME (applicability) % 7FlI3 5 728
(2. BRI OWTEHME 21T 9 X&E TH D, R (leachable) 231V A7 ThHDH LERX
bIDHS (FrEATEYFo> TWHMEOWRE L ETe) £72iX, MEF (material) DHE
fEEFREI S B VRIS OV TR, BT 0 7 7 A LOFE (ZetE~DMaE Ete)
., BEIZANDIRETHD, 7o AONTEFEOY I 2 b—yarEHEAT 2546
T, EBEO ot AOSM A2 EMICKM S, £ LTRSS RIL (scientific rationale)

ICHSIRETH D,
ZOMRLEL, HHNTOSERHTT. RLEABETHY ., #R, #HE, = ~yPharma Solutions Co. Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @
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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 these conditions.

SUS &, BRSHBERET TORMOMZE L T, Battaiird 2 L o IR sh
TWELRETH D, HEME A OMENEEME~OREIR, £ 505 B H IR MBI
EORIO XV s (B W R OO 7 2) 1286 SNDARENEDRH D

BRI ETH D, ZiE, 41> M vy 7 RBEEGEE (e — h 3 — L RTA
T =TV — VD) B, T DM T TEEM (integral) Z &> T4 Z & OREGE
LEENDLIRETHD

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.

BEBIOZOT 2D 27 FFEEMIHIST 5 SUS O A EL L L, %
i o _ETHD, ZARI, SUS OEELIEL, £ 60 KR I NI > TG S

B EAL, ELTHM SN Z L2 MR T 57200, T2y /58T 5&ETHD, 4
O EMERE B2, AER, B ST F O . T UVHEIR (label printing) . WR(FFELE
(B 21, WEAFEBHE (certificate of conformance) . K L E (proof of sterilisation)) DS
X, BEHRNCER L, CE T ETH D,

8.139 Critical manual handling operations of SUS such as assembly and connections should

be subject to appropriate controls and verified during APS.

FHNLSPEE D K 9 72 SUS OFEZEARFA/EE (manual handling) (3. WURERONRETD G
DTHY ., APS HITHRFE (verified) T XX TH 5,

R —— N oL S e R BET snsp 5gs =« Pharma Solutions Co., Ltd.
ZORFICEF, UHNTOSERE T, RUIBETHY , R, HZ, £L T G ety ey W @
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9 Environmental & process monitoring 55k OV nt 2ADE=2 1

General —f%YE1E

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.

YA b GREE: R OBRERON T o Z20E=4) 77 s T Ak, &7 CCS
(HYE ) DA TR L. A R ORI 15D U A 7 & f/MET 5 72103 GE S
NEEBREE=F ) 7T 5DIlshd, £=2 ) V7V AT L0OKHEFE (EWH, I
AW, £ L TAPS) ZHM TR 256 OEFEEIIREN TH Y . EEERIEATRE /IR
(asepsis) A RTHRAE & L TEMNCEE T RETIERNWI LT, EETARETHD, Tb%x
BAMICEB LIZGAICE, ZO/RIZ, T=Z V7 LTWAE VAT AOKR, N T —
va v LONE (operation) DAFFEM:Z #EFRT D DITHNLD,

9.2 This programme is typically comprised of the following elements:
Zo7ur T NI, WE, LTOEZTHEIND :

1. environmental monitoring — total particle.

RET=HXU 7 — 2RI GUE : AWk + EAEERT),

ii. environmental and personnel monitoring — viable particle.

BN O hOFE=2Y L7 — AERIA

iii. temperature, relative humidity and other specific characteristics.

T, AR MY & O DR E O FeE,

iv. APS (aseptically manufactured product only).

APS (#EE 7t 2y Ial—iay) (BMEBEERCIVEEINZREOR),

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.

S ORFRCEE. Y SOBEGETT, RIS S L OBHER. s =« Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @
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INHDOYVAT AL OERIT, BEMR Ny FRRGE/ i, KO7 rERA L E 2 —f&
DEDOEHR LG T2 X TH D, Thid, Hf&PE (terminal sterilisation) [ UVHEERH
BE7 v R (aseptic processes) D F I SV DH M, £ OBEOE KM (criticality of the
impact) (X, #LE T v AOFEHIC L > TRARD TN D 5,

Page 117 / 161 pages

Environmental and process monitoring i) 07 ntA0E=21 7

9.4 An environmental monitoring programme should be established and documented. The

purpose of the environmental monitoring programme, is to:

REE=2V 770 s 53, ZNEMHLL, XFE T RETHL, BREE=F) 7
n7 7 AOHEME, LLFO@EY) THhD

1. Provide assurance that cleanrooms and clean air equipment continue to provide an
environment of appropriate air cleanliness, in accordance with design and regulatory
requirements.
7V ==L RO ) = TARED WG M OTERIHH ZR 95 (regulatory requirements)
(ZHE> T W) 72RZE TG E DBREL & 1R it Ukt T D RFEZ 1R T2,

ii. Effectively detect excursions from environmental limits triggering investigation and
assessment of risk to product quality.
S EICKRT 2 Y 27 OFfidE, MOFHIAIT D U B — (triggering : 5% 4) & 72 HEREE
B ERIRE D D DAL (excursions) 2 RNARANTHRHT 5,

>

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), acrobic and/or

anaerobic conditions).

W RBREE =2 ) 77 n 7o h, bbby o7 o TEF, £=X U 78
. B=HX U T, ROERESM (B R, 1B, 5RO s S &
WL T D720, VAZTBAA Y MEHETRETHD,

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.
INHEDOVRIZTEAAY ME, RO XD R5EM7eT L > ¥ (knowledge : 428 HOFREL S

Z OXFRICET, K SOBEEET % AR, R ="« Pharma Solutions Co., Ltd.
ZOXRILET, HHEATOSEGR T, RUFBETHY , #R, #E, £ LT Y. @
ZATIABLTHY EF, WAL ANEOMRL, LFRLITHESEToTFEN, Pharma-bio Futakami
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T ASNDA T N (inputs) & Fei&BLEL, FERX (facility) . #%¢ff (equipment) . FFED 7 1
T AR ORRT » 7 OEBEME (criticality of specific processes and steps) . B 3~ 5 #2{E (operations
involved) . HiFDOE=% VY /5 —H (routine monitoring data) . T0 B A (qualification) H1 245

DN =Z ) T OT—% ROBRED G A EE S 7= B 2 i A W i (typical microbial
flora) DFIGK,

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.

YAZTRAAL MIE, BEERT=4Y 7 &I, T72bb 7 vk A OMAEN DTN
OB EE RITTAREO S T BlxiX, 7L—RFNA, BERETe 22 Y
TR Z7L—FRA VT LEEIHETLZ7L—RFBUT)) ORELZLRETHD,
F7o. &AL (air visualisation studies) 72 & D, MOFHROBZE L ELRETHD

%

—

NEDY AR TEAALY ME, MROBEE=2) 770l AOEMEHERT A0
WICEHRIICRETREThHD, T=X V7 7a 7o A%, YA FO L2 RO, &
NCCS (BB O BARR 72 RGO TRETT 2 X& TH 5,

9.5 Routine monitoring of cleanrooms, clean air equipment and personnel should be

performed in operation throughout all critical stages of processing, including equipment

set-up.

gV =2 —Ah, 7)) —rxzT . MOt hOBHT =X 7%, EEOEY Ty
TGt AOMBEOETOEEREM A2 L T, /EERICEITTIRETHD,

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).

IRECHRHEE 72 & O OMoOFHEIL, ®ih/ 7'aEXTOMT, & b GUE : oPsEEo)
BOR AL, EEINIEGERE Wx1E. Zv—F A £771F B) OfEF 2 g+ 5
FPHN CHIET & TH 5,

I‘j')ww cMa—-asZHAEH

CORFCHEE, SN TOBERECT, RIS ETHY . MR, B, Z LT = «PharmaSolutions Co, L. ®@
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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.

JL—F A OF=2Y 7%, BERERETOBERIERMFOMER 2 IGET & TH D,
F=X Y U7E BEOEEORT, i, REOEEA~OIGYD Y 27 P35 b @O EFTC
Ehid o NETHD, E=Z Y U 7EHOEE, V7Y o EBOFMKEONEIL, 7Y
T A BN =V INBEHTE DT — X 2572012, IEY 0wy b O Thiliude b
VY,

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

operations.
Yo7V T HER JIEERIERO ) A7 266 SRV IZTRETH D,

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.

BT R OERLFE =2 U 7 OFERICK LT, W27 77— LUl (alertlevels) &
O7 7 a3 REEAE (action limits) ZFXETNE ThH D, RABIKLADT 7 2 a IREAE
(action limits) (XFR 5 |2, R ARAEFKTOEFREMIIER 6 I[CHWMINTND, LArLAan
b, 7—ZDO R LR, Trbt2OMWE, £/ CCSHNTREI N Z LITESNT, &
DEELWT 7 v a VERIREMEDEH SN 256080 5, ERR I X ORI 7 7 —
FLAUE, 7 ) — b — A OB SRR O RITHEDSW TN L, ke o Lo B
7 — 4 (ongoing trend data) |ZESWTERIMIC RETRE TH 5,

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.

JL—F A (BkifrDH), 7L—F B, ZLb—FK C, KOZL—F D O7 77— L

T ORFERCET, Y SOBEGECT, RIS < L BRER, B|E. = o Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT G ety ey W @
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Vi, AR (adverse trends) (B 21F, BREEEFH OB Z R THGEOE, FoI3 @B FHR
D) DRI, MUEIND L IICTHEINDIRETH 5,

9.11 Monitoring procedures should define the approach to trending. Trends should include,

but are not limited to:

F=H YT HEZ. Ly RO~ 7 Fa—F 2 HETREThb, L NIUT%E
GIRETHIN, ZNEFICRBEESND HDOTIEAR,

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

Ty a VERREMEILT T — F LUV D O— @R DR O HEIN,

ii. Consecutive excursions from alert levels.

T Tk Lo B O Y 2 i ) 1

iii Regular but isolated excursion from action limits that may have a common cause, (e.g.
single excursions that always follow planned preventative maintenance).
HEDOFRK EZFFOFEMOH D, 77 2 a VEHFREMI LDV (regular) D, L
Ay UHEFER) 2 — 1@l (B 213, B2 FRIRFICORITE I A B2 IO —iE
ERBUITHIN

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.

WAEMH#EDZ A 7 BB L UREOHEMORENED H 52 @iz, FHOMK,
OB, I3 Ao B 70 EE B N2 A & 7R3 ARt o &
L EUAEN R IR 2 O RETh D,
RE: 27 )= =L EOWEHEEORmONT ) T OMAYERIL, BT 2EKII»R RV
. B DT TR L IR 270,
BUDTHRZP TowiX, HYREHEORENIEFICEETH D, ZOIGRREOREIL,
RO D ERA R AR TH D,
R LeBAEM OAROBESFT (habitat) ZHEE L, 7 U — b— ACBD D JANERE, &
W, LTk MeLR, 208D RMEMOHERLITPERE (v V7)) Xk TnDHH
REMEZMRET L. CCSICM S T2 MEND D,

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.

P=i7707 - Ma—a ZGAEH
AT IADBDKTHY ET, HAX U ANBEOMBIRIZ, LT LICESIZIToTREEN, Pharma-bie Futakami

CORFICEIL, YN TOBERR T, RCIBETHY . #iR, ¥, 2 LT = =PhamaSolutions o, lul @)
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BETOSL—FCREOD DY Y —2 — A DFE=X Y 7, S8 Ly RO
FREIC T B 721, WARVEREM ICIE LT — % . MOHEHRT — 2 1SN T ERT
RETHD, 77— LUK OT 7 v a VERBREMOIRIL, FEhiid 2 1EEOME I
T35, 77 va BRREMEIIR 5§ LUK 6 IZi#H N0 LD LEiLWGEANRD
)

o

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.

TrYa VERREMABAILZ EEE X T, AFEFIREZ, WBARKFHA (oot cause

investigation) , Hidn (E=% VU v Zlpm L ER A OMICIE S NIy F23le) ~OWRIE
RIS B O, B L O IERHE - PHHEOERZHEST XETHD, 77— FLLi i
AT LaBEZT, FEFIRBIZOMMGE 740 —T7 v 72 BETLHOLE L, ZHITIE

BRIED S 52 5 b2k T 5720 DB MO/ UTRIELEDOHRT 2 EH 5 & ThH D,

Environmental monitoring — total particle :5it—=% U 7 — 2k 1

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.

WTEREG ) A7 3T 572007 — % %2 AF L, BEMEFmA S -8REE T, BEE
¥ (sterile operations) OIRFEITHEFF T D 2 E 2 REREICT D720, &b+t =%1) 77 n
TT NEMESLTRETH A,

ARIE . B “sterile operations” 1%, “aseptic operations” DL B2 D L DD X, RHTH D,

728, EU-GMPAnmnex 1 &, ZDORHL72->TW5H,

9.15 The limits for environmental monitoring of airborne particle concentration for each

graded area are given in Table 5.

%7 L— RO T OZELR P FTERRFREORKET =2V 7 OEHBREIL, £ 5

ITRENTWV D,
ZOXMRLEIT, YHANTOSERRCTT, RUEBETHY . iR, #E. = «Pharma Solutions Co. Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @

A TIAPKTHYET, AL ANEORRIE, LT HEUHESET-oTRIL,
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Table 5: Maximum permitted total particle concentration for monitoring.

=2 ) 7T LT ORRKFR MR IRE

Maximum limits for total particle Maximum limits for total particle
Grade > 0.5 pm/m? >5 pm/m3
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 29300
D 3520 000 Not predetermined @ 29 300 Not predetermined ®

(a) 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.
7 L— R D {Z2WTIX, inoperation OEF FREEIL T D ED HIL TRV, BUEFEF L,
YR THAAL MRS T D5EAITHENRT — X 2S5 in operation & HR
ERETDMLENPD D,

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).

“at rest” IRRBIZDOWT, ZORITR SR FEBFIRREEIL, 1FEE TR, EAOR
A& (unmanned state) (2T, BAAMERHEHICED DN "7 D — T w7 I
(20 IRMD T A X AMH) HBRITEKR SILDHXXThHD (paragraph 429 ),

Note 2: The occasional indication of macro particle counts, especially > 5 um, within grade A
may 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.

7 L— R ARNO~ 7 2R FFIZ > 5 um BRFTRR S NS DX, BT/ A X (electronic
noise) . MY (stray light), A > T > AHIK (coincidence loss : FRIEBMR) FHIZ L DG EE
ZHZENTED, L, ERLAVOh T hvEEE T ERNIATON D 5E1E. 15
QRO EEZ TR LTV D AEERDH Y . HETOIBLERDH D, TOX I RERIT, EN
28 MHE 7 4 VK« AT A (room air supply filtration system) DA ERFE DR, HE SR O g %
TTHEbLHE, 0Ty 8T v 7R R ENREIEOBROARFEROIKO GRS & 5,

T ORFERCET, Y SOBEGECT, RIS < L BRER, B|E. = o Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT G ety ey W @
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FRIE: 34 T AL (coincidence loss) & 1E, KL FIREENEWZDIZ, BENFRITHL 7235848
12, BHAWVITER I ER Y H o dRIE T 2 AL, #Hll S AR FEMEDIZh 7 v b

SNbHI L,

9.16 For grade A, particle monitoring should be undertaken for the full duration of critical

processing, including equipment assembly.

TL—FR AIZOWTIE, Wb FE=2 ) 7%, BT ovw 20 (e 2 & 1)
DN »> TEMTRETH 5,

9.17 The grade A area should be monitored continuously (for particles >0.5 and >5 um) and
with a suitable sample flow rate (at least 28 litres (1ft*) 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.

JL—K A OTY 7%, T_THOE FOMNLE (interventions) . ITEZS (transient events) &
VAT LAOM I H LN IS X0, wmlt g (Dl Ebhmay 28 U
v by (1)) TERAIC (0.5 um ULEETY 5pum LLEDOKIFI2HOWT) £=X U 795
REThHD, VAT AL, ARREOH 2 —BIEBERE IR E S, »OXIETED LD
PRHEFE T, Hx ORMBHERZT 7 — b LoUL BIOT 7 3 o BWHEIREE & AE I BT
HRETHD, bLT 77— MA@ 201X, 7T7—4 (EH) MEET 52L&, F
JEETIX, BIMOMEME=2 ) T DOEEEZZD, 77— GRiE: oFR) (IXHET 57
DIZ, MAHRETHNFELZBET XX Th D,

9.18 It is 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.

RO AT L7 L—F B =Y 7T 2 Z enERans, 2720, 7ok
BHBEZBEO LT LY, ZL—F B U7, HRLNVBRIOV AT L5000, »
MIRDWERE T 0 7T AR D X O REER LONEE 2 Tt A AT =S —T
LHRETHD, 77— M WEBAIZYE, 77 —5 (R BMEETXETH D,

= DR N S D H BB F S < HER, AR =« Pharma Solutions Co., Ltd.
DOFFLEFL, BHANTOZBEETY, RLIZETHY, #R, #E, T LT e I it

@
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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.

FT=Z Y VAT LAOBRIE, AR, ALFRSUIBEEBIC I 2N — R 2L T SED
b LR WEUEERE T S L2 A EL (materials) (B 21X, AR ZETe b O, HREM,
b D WITHBIHEERES) (ko Thbleband, HbH VA7 ZZETETHD,

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.

HUEDBURT 27 0 e R EL, N—T 4 I N o —2BET LR -7
. T AR B AR, BARRES, BHREE) 2rdha, Sy Gur:
Yo TV ro) BHEROEIEIT, VA7 ~ORERTKOREEROM T ORED 7 T A Xy
(environmental classification) ZRAET & TH D, 7B ADUFENRE=F ) 7 2 EEITT
LD, AWk FE=4 ) T OHENZHAT o XEThHd, SbIZ, =4V 73k
{E¥ (simulated operations) HUZFEMT HRETH D, TD X I RIEE T /e HR TT 5 &
Thb, ZOHEZ, CCS THETHREThHD.

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.

HEMLY AT 22 HWTERIT 2E=4 U V7OV 704 X%, #@%. HHIhd v
AT LDV T Y TR (samplingrate) OBAEK & 70 d, T NEF, 7 U —— ALK
V07 Y —r 7 HEEOIERR Y 7 AXS) (formal classification) ([ZEH I D LRI T TH D
VENERW, E=H VT OV T AORIE, FOGRIAIIEYYEDGHI (ustified) & 3R
TH D,

S ORI, Y CDBEEE T, ROEE < LR, mB. =« Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @
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Environmental and personnel monitoring — viable particle
REBIOe ho®=41V 7 —AFHK ¥

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.

MHEBEZ T 256, MAEMTE=2V > 713, % FE T (settle plates) , E R T ¥
7'V > 7 (volumetric air sampling) ., 7 02— AU BIOREOY TV 7 (BIziE, *
UV7BIOa s NFU— ) REDHEOMAEGOELMEH L T, HEITH)NETH
s HHENDZ YTV 7 AL, CCS O TimBLA) 224 M 2 5 (ustified) 92 X& T
HY, ZJL—FKAKOT L— KBOXNY —NCHERYBEE 527202 L 2FGE LT
R DR, 7)== A 0Wam ORI, FEOKTRIZCE=4—FT & Th 5D,

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).

AR OFE=4 Y 73 ET, 7V =2 — ANOEHICHEL KT T RO & 515 Y
% (incidents of contamination) Z AR5 72012, W ORLEEBE T HIL TR W (il
XL HEE, BUERAAT. Ny FRETR, vy MU UHIRE) . KO S Thn
BEENTY, EMiT 53X ThdH, FlL (ncident) 23R4 LT2YE, BELE (F : Hi
KON OFIEORFEE LT, BMoY > 7 UBRBEFIAER SN 0E Liven,

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.

PTrIT  Ma-sa AR R
AT IADBDKTHY ET, HAX U ANBEOMBIRIZ, LT LICESIZIToTREEN, Pharma-bie Futakami
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JL— R A OEGHIRERORRET=4Y 7 BziE, =797V S EREETE
WAR) 1E, BHER T b RAEE (processing) O BHIHIFIZOWTERE T NETHDH, 2D
[EE 7 o 208 (2%, EE (EEHEy M7 v ) TR LT n i 24
HEZEND, FROT 7o —F0, BEHEEICLD T 0t ROLHEA~ORE (127 k) O
UZZIZHEASNT, FL—FBDZ U= —AIZ LTHLEERTIRETH D, E=4
YL, TRTO, B FOITE (interventions) . WPERIFHEGE (transient events) KN, HH D5 T
AT LDHCEHIR L, TE=F ) UV ITEIEONT AL > THIEEZSND2HDH DL X7 %
[E#E 2 & 9 e HIETERITT H2RETH 5.

9.25 A risk 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.

VA7 T7RARXY M, BT HIEEBL T VT 1 I 7e) — AT DI HEE (proximity)

D&, b hOE=Z Y T OEFT, MELCHEZET XX THD, F=FY T
. FO7rERE@E LT, EHNRERTCOE hOY 7Y U T2 ETLRETHD, B b
DY TV TE, TrtR2fE) < LRI I RFIETIT O RETH D,

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).

I VT 4 NN e MEICEEG LEEBOBEODE=4) 7 (KIKTHLFE, -7 L ek
ZIEA EIND T OEFT (areas ; BEE) ODEF=F ) L T E2NBELTLHEEN™NHDH). FL
T VL —KRNB®DZ U= =505 (FREXYIT YY) 12, FrICEETRET
5B,

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.

HERE NONEDRIC T a—T D=4 72 EfT 554, (FED) 1H8 2k
HENS GRiE: “HICFREFEHLTWH07T) MMID TFRERZET HRETHDH, TV OFE=
2 TPNEBERNEORICKEE SNDHLGEIX, T 37 )V —2 b — A TOERLHIEE)

ZOXMRLEIT, YHANTOSERRCTT, RUEBETHY . iR, #E. = «Pharma Solutions Co. Ltd.
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ETOHANIAMT HE Th D,

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.

J1L—R ABLORIL—F B O UTHOE MIHTHWMEMT=%1 7%, FEiit
NEThdH, BEPREMICFEETH L %6 (B, BEEBIEEIC L 230G I F0E)
[ZiE. ZOWER LY R270E, WO roMEmE=2) 72 XVEHL, CCS NTZD
FMER) IE SO (ustified) 2T 2 0ERH 5,

9.27 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).

FoH ) o TNRERS OEBIC L > CHEMICER S AHHE. ZHUTEEM (quality
wnit) |2 & A EHIRY 7R B (regular oversight) BT ARETHD (paragraph 8.19 L,z =
E)o

9.28 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.

MAEMIG YR ORI 2l b L, B~ Y 27 2R3 2 72, ks & o) 7z
REDOE=HY) TV AT LORMN, WEEE Lo THRFI SN &ETHDH, b
ORH PO HEML SN AEMTE=42 U T HEE, NV T =Y a KDL S
1L OFEEME (equivalency) I (superiority) 23iERA SN BICERAT 22105 T

A9 (may be adopted) .

9.29 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.

ERHENDY 7Y o7 HEROEE ISR INDRETHY . IELWEELOE
SNTAERDIEIROT= DD FNEZ T HXETHDH, BE LY TV 7 HEDREIY
TR (recovery efficiency) B9 A AT — 2 SR ATRE (available) & T H X Th 5,

T ORFERCET, Y SOBEGECT, RIS < L BRER, B|E. = o Pharma Solutions Co., Ltd.
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9.30 Action limits for viable particle contamination are shown in Table 6
AR IBYRICKTT 5T 7 v a VEBIREMEZ, £ 6 (TR,

Table 6: Maximum action limits for viable particle contamination

EBRL BRI 2K T 7 > a VPR E (R

KT 5y N | sa—771 vk
T ay NS L— b
7Y TT e Glove print,
. Settle plates Contact plates :
Grade | Air sample i ) Including 5 fingers on
CFU /m? (diam. 90 mm) (diam. 55mm), both hands
(@) (b)
CFU /4 hours CFU / plate CFU / glove
A No growth©
B 10 5 5 5
C 100 50 25 -
D 200 100 50 -

(a) - 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).

W THE R OZEIL, 7V —FABIOB O Y 7 CIIEERRF (g0t M7
Y T aETe) . R ARFHIRICHEITE U TAT 22 ThH D (B GRik : e
REFEIE R A TF v Lo L) [BIUGAA (recovery studies) & Fdp/NY 77— 3

IS RET, AT D MOBEEME (suitability) |ZEEZ KITTHOTH > T
IRB7RN),

- For grade C and D areas, exposure time (with a maximum of 4 hours) and
frequency should be based on QRM.

JL—FR CHBL® ZL—F D o= 7T, RERE (BK 4 W) &zoM
ElX QRM (BEV A7 <3P AL P IZESWTIRET HRETH D,

- Individual settle plates may be exposed for less than 4 hours.

il 22 DOFE T HE AL 4 KRR O &EE TH L0,

(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.
2B NP L— hTOERREMIT, S RFABLOSL—RBOT U 7THNOHE
B, SERLOH Y rOXREZHEMIND, Z7L—FCEBIUD=ZY T TIE, £0
fRE: =V 7o-Tn3) HEEICL D . @HF T, AFRHNRT Y - =41 703
ZOMFLET, BHATOREERTT, RIBEBETHY, RR, #HE, £L T =« Pharma Solutions Co., Ltd. @

77T - Ma-yas BA R
AT IADBDKTHY ET, HAX U ANBEOMBIRIZ, LT LICESIZIToTREEN, Pharma-bie Futakami



PIC/S-GMP Annex 1  (2022.09.09 /A7~) “Manufacture of Sterile Medicinal Products”
ZOXEIZ, BEREORIBNERINE T T, YthokNHASEER T,

‘/[Z‘gﬁ§73:b\o

Page 129 / 161 pages

(c) It should be noted that for grade A, any growth should result in an investigation.
7= R AIZOWTIL, A2 W O8E GRYE : WORH) ThoTh, MEztT
D ZLICHETNETH D,

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).

RICFLH SN E=F U 7 HIEORBEITFEF TH Y | WG SN D ARt
DHLEERTrEAOENK (Pl MET7 A Oy M7 v 7| EELHE,
W, WA O ~D 1 —F 1 7)) ITIERARMET D L v ) ERICE BT U,
DTG EEZMND ZENTE L RIS, HEPLETH D,

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.

DICEFETIT, FEREMEZ CFU 2 W TEA L T\5, CFU &LITfRR5HIET
fii R A T RIOEMO, ITH LWEIN 2T 256, fiEERITEHN SN E
PRI FEAE 2 B} AT IE 4L (scientifically justify) L. FAJRETHIIE CFU LHHEEH S
RETHD

9.31 Microorganisms detected in the grade A and grade B areas should be identified to species
level and 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.

JL—RK ALK L—FR B O 7 TR SN MAEDIX, fE (species) L~V E TRIE

THRETHY, TOL D RMAEM»EGWE BIRT 585y TF) KO, SR 7RE

STV DARDL (overall state of control) {2 DWVNT D, AIEEMED & 52 (impact) ZRHMIT X
ZOMRLET, HHENTOZEER TS, FUIBETHY, MR, #E, 2L T = Pharma Solutions Co. Ltd. @@

PTrIT  Ma-sa AR R
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TH D,

o, ZJLb—FCKOD O ) 7T TR SNIMAED BIZIEX 77 a CEPRRREE,

MIE7 7 — MU _NAVEBZTE5E) . UTEFRBOTEL (loss of control) , 1ETE (cleanliness)
DOEAE T AREMED B DIEY ., ITEIEEEL A (spore-forming microorganisms) M (N7 B

(moulds) D K 5 7R HMNHEER MO EERIC, DO Y T OMBIN 2= B # O
BURDBRZ MR+ 5 2 L%, +oRRBETEET 2MLEND D,

Aseptic process simulation (APS) (also known as media fill)
BE7 oA Ialb—ray (APS; HHIFEHEE LTHHA LN TND)

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.

I ERE Y 1 & ZALBED 72 D2 i S 1 5 BHEO A WED E AN 22 MRFE (periodic verification)
L B VIR ORELRM (nutrient media) M OV XUEY 12 A b (surrogate : BRYE
mE T 2WE) EHHT D APS (EE7ntAvIal—vay) 2EHRETHD
APS 13, MEEERMET 0 A UIEEBRET 0w 2O E NY T — b LoD EERF
Bt BT _RETiEAwy, BEEBET 1 2AOFIMET, e ARG EBRLMEY AT
L, BT o 2EEOMSE, g, WNCE=4 Y 7T =X OFHEIC L W RET S
Th b, WML,/ U e s A FOBEIL, EEERIEY 1 & 2 i85 o BRI
KL TYRZ & b7z b9 &Gl SN - W BERY 7o S REE 2L (imitate) 375 Z & T3 515

S ORI, Y SPOBEERICT, RIS < LR, mB. =« Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT G ety ey W @
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1 (media) MOV XEH 27— K (surrogate) DHESINZIEDSWNTITHIRE ThH D,

T RO AT — 0 B IAA TG OIENE (viability) (2RI EE % 5. 2
LAREMEE RO A (B 20X, WEICELE SN EERY, MR, BEME, v 1781 A
727, URY—LRO, ®ENHH UL MASHh B EOMmO[A), Z0fE2T& 5
T IEREICHBT 2RBOFIRA R T 5 & Th D,

ERER D X 5> 72 e A NME % APS O—HTHEMT 256, TV alr A MEIL, #
TERRG Y E OF8 % a7 542+ 2 b D ThH > TULR B2V,

9.33 The APS should imitate as closely as possible the routine aseptic manufacturing process

and include all the critical manufacturing steps, specifically:

APS %, BFE OBEEBEORE 7 0w X 2 AR R D Ak (imitate) L. 42T EE /il
AT v T hHEGLRETHD .

1. 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 X, 7o ATHEH I NLADEME (materials) OPEE « FRYLY A 7 VIV T, B
WEE SN DR E CICFE SN D2 TOEEBRIEOEEX LM T & TH 5,

ii. For non-filterable formulations, any additional aseptic steps should be assessed.

A H 72 UWL S (non-filterable formulations) (2 DWW TCIL, [ZENOEEEED XA T » 7

TR S = k.

iii. 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.

B ERAFIEIC L D BOE DS ARTEMEH A DFZPHA (inert atmosphere) D T TITHOINL D %A, HER
PEE 2 x5 & L7222 2 b—3 3 & (anaerobic simulation) % EX L TWRWRY | £~
AV Iab—va T, NEETAZZATRHT L ETH D,

iv. 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.
KR OBEROWMPLERT a e AT, iz LT\ 7 e A TS /4w L F

UAEHI AT FF A ATRE 72 E. (acceptable surrogate material) - fH9°2 2 &

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

= O%E % . Mz S 7}3 3N . =2y 7;5 ) . 3%;\ EJ::Z//\ =y Pharma Solutions Co., Ltd.
DOFFRILFIL, YHANTOSEGE T, RXFZETHY, @il B T LT S sy R

@

BATIARLT DY EF, HA ﬁ‘/?(l*]'ﬁé‘:@ﬁﬁ:ﬂli\ M RIICHE S ZITo T TR, Pharma-bio Futakami
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that the sum total of the individual simulations continues to fully cover the whole
process.

8 % DHEAHEAE (B2, 8, RE. BREOBER RO/ T2 G 7ntR) ©
ROV I 2= a MTMT O RETH D, Hr O HEERED) YIalb— a0
A, CEL SIS PEOR (ustification) & X > TEAT 21TV, fHAx DT I 2
—¥a YOEFN, BT RAEZ SN LT D 2 L AR T RETH D,

vi. 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.

SRR O T e AT I 2 Lb—ya VOTFIET, BEBET 222 OMET = —
DAAK (entire aseptic processing chain) &3 XX Th 5, ZHUZIX, V—A N —ADIEHR/N
FA=22RETLTWD, BESH, XFELSh, £ L TR Rz
(justified) L72ZfFD FTO, FEHA (filling), % (transport) , 2 —7 1 > 7 (loading) , F
Y U N—NE DACERAIIEE  (a representative duration of the chamber dwell) . 7 > 2 —F ( L 7

(unloading ; Bt v L) K OVEES  (sealing) 23F FiL D,

vii. 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:

BRI T 0B AD Y I ab—ravid, Tuat A0 TOMEEFET & TH 5,

7272, {5Y4A (contaminants) DEAFRLEIUCHE L KT T AREMEDH D b D AR,
B 21X, TR OWBIE (voiling-over) <°, EFRDOHE IXEET 5 XE THDH, APS Di%al%
WET DB R T RS HERIL, ZET 256, LR EEND

* the use of air to break vacuum instead of nitrogen or other process gases.

HZEOT LA 7%, BEFHIIMO T a2 G2 TIEe ., R A2 AT 5,

* replicating the maximum interval between sterilisation of the lyophilizer and its

use.

BRRG RCRPE O & T OEH & ORO, I RKFRZ HHRT L5 Z &,

* replicating the maximum period of time between filtration and lyophilization.
At & BB OB O R RBIH 2 8T 5 Z &,

* quantitative aspects of worst-case situations, e.g. loading the largest number of

CORRLE, MW TOBEEH T, RLIBETHY . M, BB, = yPharma Solutions Co. Ui
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @
EATIABUT DY ET, WAL ANEOMRIT, LT RLICHESE(To TR, Pharma-bio Futakami
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trays, replicating the longest duration of loading where the chamber is open to

the environment.

T — A hAr— A D E RN,

Bl ZIE, BKRBDO N A ZHEHTHZ L, Fr o —PREREICHKESNTWE5E
O Rk v— o) HIFH Z JRICT 5 2 & OFH,

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 %, U—A M —ZDRWIZT TR, BHEOEEPICRETLIZENMENATND
k& 7 R 2 1 D BV (aseptic manipulations) . 2 VB R D JMTE (interventions) % fREFIZ U
N, UTEEZBETREITHD,

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.
N—FrO7ut 2aRETLEA7R, £ L TRIENZRE FOIHE (corrective interventions)
X V—F U OBEEREET 0 A ERROTTIER OBHE TEfT 5 & TH D

ii. The inclusion and frequency of interventions in the APS should be based on assessed

risks posed to product sterility.

APS |t FONEEZEGDDHZ L, MOZFOMEE X, "FEOWEMIZH 72 5 S35 7 &
DY AT RETH D,

9.35APS should not be used to justify practices that pose unnecessary contamination risks.
APS (3. RNUEERIERY A2 % b 7c bIAT 22 IEX LT 572D+ 5~ & TIERW,
9.36 In developing the APS plan, consideration should be given to the following:
APS DFFEORETIX, U T ZBETXETH D,

1. Identification 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.

BT A XRLT A VLR EOBIEERZWFE LT — R b —ARKFORE, KOZ
NoOTaEA~DOEE, 7TEAA L FORRIL, BE LIZEHEZ EL Gustity) 75
HDOTRITNITR S0,

ii. Determining the representative sizes of container/closure combinations to be used for

Z OXFRLHEE, SN TOBEGRET % MR, Mz =« Phiarma Solutions Co. Ltd.
ZOXRILET, HHEATOSEGR T, RUFBETHY , #R, #E, £ LT Y. @
FATIABLT DY ET, HA X ANEOHIRE, I RILICHESSATLoTFE,

Pharma-bie Furakami
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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.

N F = a T 5B A LIROMAEDONENRRE SOWRE, 7't AD[F%
PERB PRI ES LI D %A . RRHDHBITOWTHE UESR ROl o) 7 —
UEATHTEDIT, 777y MEXZI~ N v 7 AEEBETHTENTE D,

1ii. Maximum permitted holding times for sterile product and equipment exposed during
the aseptic process.

BEREAEED 7 v 2 PIZHREE S 105 B O R3S L UERR O I RAFARPRFFIF ],

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.

Bl OFEE L, WERS 2 BTG 5 RO & 5 E T OME L O R
AT, BEHINEEA S 5 2 L ZMERICT DI, T RRBEELTRETHDL, EHINDIAE
 (volume) 1%, FIREMED H DA DOIIEZ L A, MATITHE Y Z2HEFEITHREHTE S

L9270 T~y RANR=Z (B2l 2525 X&ThHD,

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).
BSMEE DY R 2 b—va VEBKLTO2RWIRY | BEOREHBREORE Y 0 2T
AL TWDREET 22, 25 THRET 2 2 L02R, 2085 220 R T, 2k
RNY T a VERIEO L LT, FRHTOMEME Y S 2L —va lE B0 L%,
BT XX THD (paragraph 9.33 point iii & Z ),

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.

BEE L 7R L, BT 23R 7 ISR S TV D HRE S T R ERUE I RE
(reference microorganisms) 2 U8, HENCARFE L TV 2 BEEBREEO SRR A ECE 5 H D
EITRETH D,

vii. The method of detection of microbial contamination should be scientifically justified

S ORI, Y CDBEEE T, ROEE < LR, mB. =« Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @
AT IADBDKTHY ET, HAX U ANBEOMBIRIZ, LT LICESIZIToTREEN, Pharma-bie Futakami
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COXEIR, JEHEORIHAARKEINDE ETO, YtltottNHSEER©T,
to ensure that contamination is reliably detected.
WAEMBER OB ITET, HRPHERICHERE SN D X912, BHEERICIEXY EOBHN &
NHNETHD,

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.
TrEAYIalb—valiE, TutA SMEETIANL—F YT FOKE, BX
OV B O LG @ O e e 2 R T 2 7 B R OREORE NI TF ¥ L P T 5
2O DT IRkt ZF O TH H & Th D,

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.
BUEREE N2 27 b, IR SN2 7 FaEMT 256, APS 13, RO R
MU R 7 2 b LFliSND 2 b DY 7 MIRFROER (Blz1E, AXr—%
NI U= = DIAFHET D 2 E N TE 2R 244 5 L oGt sl
IR,

x. Simulating normal aseptic manufacturing interruptions where the process is idle (e.g.
shift changeovers, recharging dispensing vessels, introduction of additional
equipment).

TrEAWBKIE Gde) LTWD5EO@H OBHBRIFEIC L 2WEOHTH O I 2 L—

ary WX 7 oYV DERGOHT v —U, BIEROEAN),

xi. Ensuring that environmental monitoring is conducted as required for routine
production, and throughout the entire duration of the process simulation.
BHOAEICKERBREE=FY V7R, TotAvIal—yarOo2fifz@t
FS D Z L AMERIITDL L,

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.

XU T HA (Barrier Technologies) O, SUTEEE D JFHEOHLED L 9 7p % ¥ o ~—2

7707« Ma—-arXuREH

ZORFILEE, BN TOSEGE T, RUIBETHY, iR, #Z, £ LT = «Phama Solutions Co. Lid. @
AT IADBDKTHY ET, HAX U ANBEOMBIRIZ, LT LICESIZIToTREEN, Pharma-bie Futakami
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BEPTONDIGE, T o X—C OB EETOmMFICEETLI Y A7 2 I 2
— hL., v o=V HER A7) 27 5572682 EHEHETH L DIT,
TavRAVIalb—a ARG LITTDHIEEEETRETH D,
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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.
BMORFEE LT, ITMA R E LT, MEER TR XTI F v =KD APS|
DERMPEHSNDFREMERH D ;3 LLRR L, 2o OEHIX, CCS (g
W) (ZIBWVTRaBRAYIE S PEORB (ustified) 235 XE THY . HFHIZR APS [ZTHL-
TROLREHLOTIERY, b ULEHAT O THIIT, FTaEMEE b OGO [E
Wiz, B L TV RN EREL B RN L2 FRET RETH D,

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-organisms.

EEFIICOWTIEL, Ny FHA RIHFEEBERTOICHARIFERELS, VA r—
ADE MIETOME¥(E T I 2 b— b L, EERERA LBl 5 /MO &H 2 2 TORE &
AN=FH_RETHD, FIZ, TXCOEEME (simulated materials) (V25774 b FE 7213
FEESHL) 1. MAEMFHFMEZ T HRETH D, YIalb—va AOWEIL v
L—yarEand7et 205l S5 DIZ+0TRiTEe o3, £/, MEY
DEULZ 7 5 R E TR,

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).

APS [, A =¥ VDN F—2 a0 DO—FELTITINETHY . EEEET o AN
BAETARREMDOH HT X TOEES 7 N X—F 507 L bk 3 BOMETE S

S ORI, Y SPOBEERICT, RIS < LR, mB. =« Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT G ety ey W @
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VIal—varyTARNTONDIRETHD, TDH%IT. ROFIHEIXT HZENOE

- =

P72 I B (significant modification) 21T 728551217 5 AlEEMEDN B 5

VEZETFNE (operational practices) . Mgk (facilities) . $dh DR MHARFFIZ S (impact) & & D7~
DOIT GRIE: V27 0) FHEZAT O NEF—E2HDVITHE (Fl 21X, HVAC (%) v A
T A, WE. TatR T M AN —F ST AEE, EFERMEHO Y v v A

7,

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.

WE, APS (EHIFEANY F—a ) 13, FEEH LR, S£RET A O RHOHTT Mo
WC, AR 2B (KR BDIETRETH D, SIEEHIL, D EBEIC 1RO
HEDAPS IZBINT HREThD, [y y MU UAIORED Ny F D%, [RIOIEBME
BIRIORT. & T7 A4 o DBEIESE L IFTBE ORI 12 APS OEfiz BB T ~ETHD

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.

FEIHE (manual operation : il 2 [TEEFHAFIZ L HFHELTKE) MTbLoHmE, B4 AT D
aw. B O (container closure) M OMERR N LA > (equipment train : FRE i & 72> TV D
FWOHAL) X, FANL—F 307 < & b 3 EOMEED APS IZSIN L TR T
— FZ2ITV, AN —ZIZOWTHEFERIZ 1 [BD APS THAY T — &2 3Ind b0l
T 5, APS Oy FH A XL, AHEOEEBHEORE T v 2 THEM SN D A X&)
TRETH D,

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.

R —— N oL S e R BET snsp 5gs =« Pharma Solutions Co., Ltd.
ZORFICEF, UHNTOSERE T, RUIBETHY , R, HZ, £L T G ety ey W @
EATIABUT DY ET, WAL ANEOMRIT, LT RLICHESE(To TR, Pharma-bio Futakami
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APS DORHE (FEHH) SN BEIAZEIL, BEEBFCLIMET v 22RETL2TO
EB 2, IR I 2 b— b 2Dt T2ETHD, T 2 HAEHLED
AR ERAYIE S PE DT (justification) (X, CCS IZHIMEIZREHET & TH 5,

W AKX 5000~10000 HALAG A FRIEIND, Iy F (B2 5000 BLALE#m A O
Ny F) OBE. APS HOFGHOEIT, D L bREN Yy FOY A XLFE L& ET

b5,

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.

FIE I APS OHMLA T, BB (agitated) . FEED (swirled) F72IEER (inverted)
SE. BENOTXTORKREA~D, FHOBEMZHERT~E THD, APS NHEDTXTD
SERR =y I (integral units) (X, 58 L., £ L CiMlid 2, ZhiZid, SMEARE (cosmetic
defects) . & 5 WIIFIEMEED TRNEHET = v 7 2R I-BANRBPEEND,

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).

HLHEMAEGN T BRI 2 b—ya VHICBEEIN, BEINRWARLIE, ZhbidE
WOFREANT FEIFE I N D HAL g & [AZF (comparable) THHXXThHDY | i @ SOP (R
W ENEEETIEE) AEURG (Tbb, b MEOREE, T4 OB, REINDHE
NERZROFFEDE) THALRZRZ B RTINS0 EHfEICHE L TV D

—

WAIWZIRY . Ok H7pa=y NEEETRETH D,

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.

WDRDEGEICB W TS, EEEEPICRESND LV b L < ORALASRS ., B EEEE
HFIZPREINDRE TIERY, flE LTI, By N7y 7O vt 20%, XI3HREOHESE
D MEDE, B OAEFERIZERE S NRTEI RO RVWEAEGNEENLIHERH
%o

To fully understand the process and assess contamination risks during aseptic setup or

ZOFFLEE, MM TOBERHTT, RLEBETHY | Bk, B, = = Pharma Solutions Co. Lt
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @
BATIABRBTHY EF, HA ﬁ‘/?(l*]'ﬁé‘:@ﬁﬁ:ﬂli\ M RIICHE S ZITo T TR, Pharma-bio Futakami
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mandatory line clearances, these units would typically be incubated separately, and would

not necessarily be included in the acceptance criteria for the APS.

Tt AEGERICEBE L, BEERIEOE Y N7 v TR, BENRIA LT IVT TR
(mandatory line clearances) T DJEY Y 27 3T A 7010, 2 b OBEARLRL., EE R~
ICEEER S, ST LE APS OFF A HIBIELE (acceptance criteria) (ZFH D H D TIHRWNTH A

-

Do

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.

B BRI BT B 3 DRBEFE SN DS (materials) & H T 1 ADLE (F % 135
SRUEE) . ORI SN DWE (discarded material) [XHFEEHI T I 2 L— K L, APS O
ELTHBTARETHD, 2L, ZORESNLIWEN, BELOBEEICEEL 5 2 720
ZEPHMEICEE SN TV SEE Z R <,

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.

FIE S 472 APS D AZRIL, MAEW OHFED AR A RIS T 572010, EWRE
MTHETRETH D, WMLERBVNBH TRV (] FAAON T A, REHRT T AF v
7)) YE . 1GROMHET 572912, [Al—DJEHE (identical configuration) D175 72457 TR
MLTEY, AUBROGEHLREHZTRATERWIGE ., MAEWHEIEORL D7D OiE Yl /e
FEERIE L, N T —2a v BTIRETH D, IHYR SN BRI OB S isE
Wi, 3R E BN DG OREE BT 2720, FEELOBLNVETRETRETH
Do

9.44 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

S ORI, Y SPOBEERICT, RIS < LR, mB. =« Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT G ety ey W @

AT IADBDKTHY ET, HAX U ANBEOMBIRIZ, LT LICESIZIToTREEN, Pharma-bie Futakami
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level of sensitivity of detection of microbial contamination.

TR GRIE : H5iia) Sh7c APS OHNLARGE, FIRETED H D59 D i B ORI 2 =T 5
72T, ALEREIE (unnecessary delay) %275 Z &< EFETRETH D, HESFMEK
OBE I O IUT ., AEMTE GO O) 72 HREE 242t 2 72012, B ER9ICimBiag =24

P& (scientifically justified) L, /NU T — h&{THREXTHD
9.45 On completion of incubation: 5775 D5 [

1. 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.

TS APS OHLA G, BAEWTHR OB OV TOwEY) 2 I & B TR
fli2s SNIZHEIZE > T, MENSNDINE TH D, WAL, W72 5 EMBEYD
FELRDD LD BREMEDOTTITINETH D,

1. Samples of the filled units should undergo positive control by inoculation with a

suitable range of reference organisms and suitably representative local isolates.

FEIE S VAL RSO 7 v X w2 S O FLERAEY)  (reference organisms) NN,
DNCRE L T DRGSR O D ER AT 2 2 LI2 L0, Bz E bo L
15,

9.46 The target should be zero growth. Any contaminated unit should result in a failed APS

and the following actions should be taken:

AP kR GREE: BER LE-EMAaRAPYr) L3TEThDH, IHFRENT-HIALE
L. APS Z ARG ETHELOTHY, LTOREEZ LEDHRETHS :

1. an investigation to determine the most probable root cause(s).

B ATREME D @R AR 2 E 5 5 72 O OFR A,

ii. determination and implementation of appropriate corrective measures.

W) 72 R AEFE O TR E K OV,

iii. 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.
FOTaEANERINTWVAIRIE (state of control) (RS 72 2 & A EHIET A7, |k

ZOXFICEE, AN TOBREER T, REBBETHY, R, H1E, LT ="« Pharma Solutions Co, Lid. @

L7707 M a-vav AR EH
BATIANUTHY F4, A X ANKEDOMRIL, M9 T DEITHTFEE, Pharma-bio Futakami
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DhE DR 57 GEHE . &IK 3 [|B) O APS #5452 &,
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iv. a prompt review of all appropriate records relating to aseptic production since the
last successful APS.
AIEIRRT) L7z APS LAREDMERHEEIAIC & 2 APEIC BT 5, & Tob) e itikz
WML Ea—7 2%,

a) The outcome of the review should include a risk assessment of potential sterile
breaches in batches manufactured since the last successful APS.
LB 2 — ORI, AIEIORNED APS IR S iz Ny FITB T
%, FREMEZ S OMEEMEOMEKE (potential sterile breaches) DU A7 TE A AV M H
Le_ETTHD,

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.

HGFICHA SN TRV MO ETO NNy Fid, HEOCHMIZEHD 5 TH D,
DNy FORGHRBUIET 2 W2 20E S, ZOMEMREBET &
T D,

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.
TREAVIab—va yOREEORIC, Ty THREShIZ T~ ToRE, 7
BEAVI 2 b=y a YORER D EPIEITH (successful resolution) =415 F THaRf

TRETH D,

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.

RAJHIR OFHA (root cause investigation) 723, Z DR S (failure) 75, F XL — & DiEH)
BT 2 Z L AR LA, Ml (retrained) S4v, £ U ClEASME D fERAM 2 52 1)
LET, TOARNL—F OIFEEHIRT DM EZIDXETH D,

vii. production should resume only after completion of successful revalidation.

AREE, AV T =2 a VBERIIRBIZE T LEEICOR, BT LXETH D,

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

Z OXFRLHEE, SN TOBEGRET % MR, Mz =« Phiarma Solutions Co. Ltd.
ZOXRILET, HHEATOSEGR T, RUFBETHY , #R, #E, £ LT Y. @
FATIABLT DY ET, HA X ANEOHIRE, I RILICHESSATLoTFE,
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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.

FRTO APS OFETIE, ERICLF L, 7ok LB I N B A RO ERE
(reconciliation) (il 21X, FEtE S-SR, BE28 SNTCHI AR, BB ShTuni
WHNLARSE) 250 RETHD, REINRS, BB SN TORWEAEIREKIZONT
X, TOEYRBANLECTEENDHRETHD, APS FITbizTXTOE hDOMNE
I, BNTEOBRL - TR, KOVENICEE L7k M2 B TSN LIRETH D
TRTOWEME=42 Y T DT =2 KOZEDOMDRERO T — 21X, APS v FilskdE
(APS batch record) (ZFLERT D& TH D,

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.

APS OFEAT (run) 1%, FIEE (written procedures) 73, ¥y N ERSICT b Z b
ZHERLTWDRM T COR, Hlli2d XETHD, 0O XD RGEORETCELT
XTH 5D,

9.49 An aseptic process should be subject to a repeat of the initial validation when:

HEBEEICLI 272X, LFOBEE, A =Y LDOARY T —2 a3 OO IKLEITH
RETHD :

1. the specific aseptic process has not been in operation for an extended period of time.

BEDEFHBEEIZLD T a2, EMEIChiz > THEEI L T\,

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.

BEREE Y v R E RIT TRt 0 dH %
D6, XAITHT LD R SR TR % —

Tut A HE, FIET DIEEN
@/(‘H.{II\VE_ZJ) jJD é j/l/ 7/7 o

%«—
S

10 Quality Control (QC)  [WEEH (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
COMRIER, BN TOSEWHTT. RIAABETHY, Wk, WP, £LT  =qPmamasoutionsCo. Ul @
GATIAPRTHYET, HA X ANBROMRIT, ST FELICES ST TR,
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of the manufacturing activities, environmental monitoring regime and any investigation
assessing the impact of microbiologically linked events to the safety of the sterile

product.

BUSES), BREEE=Z YU 7K, ROMEY FROBIE SR, BE R 02 a vl F
TR (impac) Z My DA DR &2 KRS D70, BAEWT, EEERTER T 1
(RS D AR OB O A &R e AT OB AL T RETH D

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.

FB BB IO OHKIT., T2 ) B0 £-013 CCS (HYLEFEMRNE) |
D ZFDOMEMENRENTZ5HEA., WAEY., ki, =0 RhR v,/ Moy OEHIR
EMICEET 28 RFIELGTHRETHD

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.

A FN—=F L DFER (bioburden assay) 1%, MEREHAEIEIZ K 2 FeE L 5L M OV A& I L 5 oD
M HIZONWTANy FTEICE ML, ZOMREHMENyFOLE2—D—F& LTITH N
XThDH, BKBEE I L— ROT7 4 4 ATHRMEEE LROBERNIC OV TO, /31 F
—T VOFHRIMEEZHET RETHDH, ThAOIIMEHIND Gk wro) FiEozhE
(efficiency) (B AFHTH D, Vo T MEIHRKEDO TV A BlZIX, F—I RZ A Lk
TH) ZRET LM T 2XETH D, mIRERM A — S—F LJRE /T A —
4 (overkill sterilisation parameters) 73i% & S AL TCWDHIE ., 73 A /3—F L) 720 B9 72
[RCE=F—T2&ThH D,

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
COXRLEL, SN TOBERR TS, RUIBETH Y, iR, #Z, £ LT = «PharmasSolutions Co, Ltd. @

P=i7707 - Ma—a ZGAEH
AT IADBDKTHY ET, HAX U ANBEOMBIRIZ, LT LICESIZIToTREEN, Pharma-bie Futakami
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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.

NI ABNY v 7 U U= AP KRR SN BEE, WY A 7 VOGNS, FEE IR
RLT, ENEEMNT T DWRAFNA AN —T U F=H Y 771 F A (supporting pre-
sterilisation bioburden monitoring programme) % BHFE L. /N FEIINA FNN—FT U D E R EZ T X
Th D,

PREATO FEF BN RGOV > 7V U TNLEIL, V—A N —AD T U A&, £
Y TFERERTHRETHD, A AN—F UBPICHE L SN MAEMITT X TREL., W
7 aE 2AOFINECKT 2 EORELIRET HXEThDH, LU TLHBICH->TL, =
VRMRU BT 2 DLV BT —TRETH D,

10.5 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.

el L7280 (finished product) (3 9~ 2 HERABRIL, HEEMEZ RGET D —EH O EE R E
HEEOEEDOHDE L TDH, RpTXETHDH, HEABRIT, HErHHE. FIE EOFEHE,
IRV T =2 a U8 T A= Al SO OMBEVE A RGET D7D AT 5 2 L%
T&ERV, ZORBRIE, YOV TAY T —hERTnZ &,

10.6 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:

B AR T I A DO R T CHEMT N TH D, BEABRO 72D IR S 550,
Ny FEERZRETRETHL, FZ, RUBERI A7 DPEm0NEBEXLNL Ny FOES)
MRS 2 G E TH D, Pl

1. 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.

BEERIEEIC LD RE LRSI T, o7 nidid, Ny F ORI L KZICTEE
SNTERBHmEBTLRETHD, FIZITEKRZE MH{EDRIZ, BMOY T Li ) 27
ICESWTRAT 2N TH D,

I‘j')ww cMa—-asZHAEH

CORFCHEE, SN TOBERECT, RIS ETHY . MR, B, Z LT = «PharmaSolutions Co, L. ®@
AT IARBT SO ET, HA X ANEOMRIL, BFRLICHESEF-TFE, Pharma-bio Futakam
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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).

A& A N CINBEE S 72 Bz oW T, RIS ey o 7 idv — A b r— A D
BT ERET 2 bOTRINER LR (FIE, £r— 8 ke O TR IRE
ﬂﬁw%%\X@%%m@ﬂ&wﬂ%%@%é%%ﬁgk

iii. For products which have been lyophilized, samples taken from different lyophilization
loads.
R RCIR S IVIZIRERIS OV TR, R D BRGHRO B — B GRUIE « R0 o — 120,
i o T BOREHRRS 2 L T o 72 m — 1) BRI L7237,

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.

G AN T Ny FITRLH5E B, BAEIRE R (terminally sterilised
products))\ VTN T MR TV AL, BTNy T OME R A E
4 b L, o, hoREEE ORER (finished product tests) (22U VT @Rz 3R 21T
2T &,

10.7 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 required to mitigate the identified risks

should be assessed and documented.

LOPORIEIZOWTIE, HFANCEEARBRIE R 155 2 ENHERARWAREEN H 5, &
WO DIE, SR O A IR (shelflife) 23, MERBRZE T T HITIERVICTHFE NS
Thd, ZOXRIBRGE. FESNT Y R7 BT 572012, LB 7 vt A0RGEE

WBEBIMOE=2 U 7 KO/ IR 7L (alternative test methods) (2575 1B
BRERFHZML, CFE T RETH D,

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.

FRERATNIC I R BR Y 7V OV E I 2 BRYE T 2 - DIl e 7e 5 7 a2 (] z

S ORERSCEE . Y SOBLEGECY, W E < L BRER, B|E. =« Pharma Solutions Co., Ltd.
DRRLEL, HHNTOZERR TS, RLIBETHY, #R, MF, LT G ety ey W @
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| “\ 7“ Wﬂﬁ e Ay b 3] ﬁé{ﬂka (Vaporized Hydrogen Peroxide ; VHP) | l,—gf% 7?7'?0 = ﬁfﬁ%ﬁff Dk
FE & 2 WIFERELOEFEME IR L RIT T & Tidleuy,

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.

BRI AT AR50, SEHRNCEE T 23/ F I > TIVEEBRER 21T -5 & Th
5, BEET =4V 7 KN APS (EH 7t AV I 2Lb—ay) (AT 2T, #HRT
12, BRI IES L SR E ST REUE L 72 DTN (reference microorganisms : fRiE  7%4 3 %

SR I D BTV HEYEER) . M ONEUN A E R 72 G BR B 7 BEE AR (suitably representative
local isolates) % 15 6D C, F5HIMERE (growth promotion) % FABRT & TH D
Erihoo BB PRBRIT, BE., = Ra—H =375 R&ETh D, EHLOIMNBETERER

(outsourced testing) F 72 1LEEHI DG DFER  (supplier testing of media) ~DEFEMEIL, FDIE
LD ( (justified) TRETHY ., ZOHE., Wt X O0EmESRN 2 oI Rerd & T
H5,

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.

7T ARGy ST U T (classified areas) ([ZPILC, R SNTREE=4 ) /T =% &k
G by F7F=203%, "Ny FORERE/ HmO L LT Ea—3_EThoH, RE

F=F VT PODT—HN ML RIPDALTND (outoftrend) . F 72 IEHEL ST E B
FREEMEZ X TV D Z LV L7ea . ZAUSkt L THD N EHE 2500 L FIRE %
FIRAREE T2 R& ThH D,

AR OB (short shelflife) FEHIZOW T, BLEROEREET — 2 WATTER2WEA
N2, ZOLIRPE., TDaLT T AT A (compliance : WEAIESF) (21X, ATFA[REZR

S ORERSCEE . Y SOBLEGECY, W E < L BRER, B|E. =« Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT Y. @

AT IADBDKTHY ET, HAX U ANBEOMBIRIZ, LT LICESIZIToTREEN, Pharma-bie Futakami



PIC/S-GMP Annex 1  (2022.09.09 /A7~) “Manufacture of Sterile Medicinal Products”
CONEIF, EHEORIBATKREINDL T TO, YodtHNHSEER TT,

WHDT =2 DL Ea—%2E_&ThHD, TG, OREESRE X WD F
EORMERFTTRXEThH D,
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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.

:@E iR 5 @]ﬂﬁ - ﬁ%(iff@{f (rapid and automated microbial methods) % E!/J 7R 4%&)_ H [:Li/] Tl
HEN2548. 260 HFERSEML I T et 22OV TANY F— M RETH D,

Glossary H &5 4k

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.

TRy r — AUF—uy I RAAT AEIN =R, BEETOHE (—RIC, B D
ZERIEHE 2 FF0) MOZEKIENERZMERT 57200, @ik 2ox7w vy n) MAAR
bid, =7 ryZOHE, KVEVWEBRIILTWDT Y 7025 O F 36 X OPAY
DIERDRANEHIRT D& THD

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.

Trvav)Ivh (Trva VREM) — ZoMEBR R, YR iEE EET D& o5
FERY, TOMEBICESE, BIERENE OND, ML I -BEEEE (FI X, MED
F 7Tz PREERL - REAE) TH D

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.

77— b — BEOEBEFMEB IO 77— hSNRENSO FY 7 & (X)) OWEE
P2 BN AR A D, MESL S T-BhE 4 5 504 (B 203, AW & 7o i3z i aliphi 7 L
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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.

EEBRECL8ERE - AR/ o 208 — MAEM, = PR/ RN m Y RO
DR < X oIz, ERME, B L O F2FH SR EDO T T, RO, &

RO ISR EH RS Z 2o,

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.

EH oAV Iab—var (APS) — REOEHIELRIET 5 7 10 & A DRE & MFE

<mm>?éhwm\ﬁ%ﬁ@mié@ﬁfmtxé%%Vi;v~yay%é:koHﬁ
H 72 RUE B 5 N T OMEERIE, FlIE, BEROMANL T, L7 (formulation) . 7§
H, WRETEE, KOWENZS U COBE{E 7 77 A (sealing processes) 35 £415,

Asepsis — A state of control attained by using an aseptic work area and performing activities
in a manner that precludes microbial contamination of the exposed sterile product.
EEBERE — EFHREOFEECY T Z2MNT 2L o TERSNDOEHORETH Y,

IR R STV D R G OMAEIG G E 720K 9 R FEET, BB ThiIL D,

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?.
NRIFIUTF Lo VRE — Z0RBRIT., 7 4 V2 BREE TR IENSHEEZRETE S
N T — R T A7 Thb, ZORERIL, W5, Brevundimonas diminuta @ X 5 7p g

WaEFEHA LT, 107 CFU/ecm? DE/NOERE TIThivs, GRUESR)
GRIE) HEEZ. $107 CFUm* DEEEICT A ENBEETHDL EWVbN TS, ZOEENHH L
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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.

N7 — PENRKETH-T, Ny 7 770y FEENLZNZSHET S ZkoT, &
EEET AT Y7 (FL—FRA) OR#EEZ 525D THD
ZOLXIIRV AT AL, RABS 7274 Y L—X & LTHILND /N THIFO—HIZ, &

VISR L THBEICEN STV D

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.

NRAFN=F 2 — FEDT AT LTEE LA OGFER, FEOT A7 2 Lid, WA,

FOEERE (2558 L OFEH) . . L ERE OkEETe) . TRAOEME., £7-
TG ETh D,

Bio-decontamination - A process that eliminates viable bioburden via use of sporicidal
chemical agents.

EWFERERYE (NS FBRY) — BFREOCTFEAOECLY . EFELTWD AL F
N—TF U RETDH Tt A,

Biological Indicators (BI) — 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.

NAFaZAN AV r—4 Bl) (EMFEWNWEEREER) — BEL20EF Flx
B, Bar. BV ICHRE L I2MAEY 0L Th - T, NS 5 WX EN R T 1
T ADWHEETTHEY A 7 NV ONNZREST D10, WEE, H (oad), F 7213
D, & 25T (ocations) (ZZN A,

F¥ VUV GRE:BIOX v ) 7ICHERET 24 1L, £OE o7 vt 27 51
PEICESWTEEL, N T —hShd, X Ary MO DIE, BAEDEER JOMEC
T, BIDEENRED,
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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).

Tu—7 4 —)v (BFS) — BNREEORERI DA ZIEM L, &2 FEE L, dfery e —
Kb SNz BERET, > — 7 280, BFS OB CTRb —RMZR 2 DD X A 7%, v¥
ML SV DDy b)) & v—=F )= (Fo—XKDNY V) ThHD,

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.

Fyo_N—rBUE — LS T — b SNTEELTR A R TR L
& H—EMWNZ, Fl—/EDO—#D Ny F 2 L CTibET 2 2 &,

Classified area — An area that contains a number of cleanrooms (see cleanroom definition).
ARG EINTe YT — BEO7 V= n—Lhxgi )T
(7 V=2 —LDEHREBR)

Cleaning — A process for removing contamination e.g. product residues or disinfectant

residues.
IV —=U 7/ — 5 (B, " 0EREYE L OVEEAIOER-BEW R E) &
BrETH TR A,

Clean area — An area with defined particle and microbiological cleanliness standards usually
containing a number of joined cleanrooms.

BET VT (7)== U7) — BUE SR+ & AE P rE R E AL o> U 7 T,
W, BEROBEN ST ) — 2 —LEET,

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.

7Y —=on—2b — EEGLORA R OBEMBERZVIET 5 &0 IC&GEH HEFRF R OVEBE S 5 H
B, £ D XD R ERITE ) 2 25 RAEE LV B0 Y T Hi, WU R 2ERIEEHE D L
WCHBMEL S EET 2,

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.

T ORFERCET, Y SOBEGECT, RIS < L BRER, B|E. = o Pharma Solutions Co., Ltd.
ORFCEIL, YN TOSERR TS, WLEBETHY . #R, BB, £ LT G ety ey W @

AT IADBDKTHY ET, HAX U ANBEOMBIRIZ, LT LICESIZIToTREEN, Pharma-bie Futakami



PIC/S-GMP Annex 1  (2022.09.09 Z27~) “Manufacture of Sterile Medicinal Products”
ZOXEIZ, BEREORIBNERINE T T, YthokNHASEER T,

V=V N—A2DY TFTARSG — MRAFREZHETHZ EICL-T, 7V =2 —AFEE
Ve A B OB TR D 22 RIE R EE D L~ B EET B ik,

Page 151 / 161 pages

Cleanroom qualification — A method of assessing the level of compliance of a classified
cleanroom or clean air equipment with its intended use.

JY—=UN—DLIF VT4 h—ay (7 —2— LhOMEENERHE) — 7 7 ARG Sy
U= =237 V= TR O, DO ME~D#EE LIV A ekl 2 Fik,

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.

JR—XRVRT A — B, COFMOREICREZESNRWE SRy AT A, PIZIE Zh
X, SV REORFRGE (X o0y Tenolbd) OHICE->T, ZTHEEKRT
x5, ZORFEREBIE, VAT AL LTBAEVWSEE /T2 —T7 TS TRy, =
DY AT DTHRRIZEH SN D, Znbofle LTHETFLND (HL, ZABICRESH
56D TIERY) O, FEROEE TR LN D & 5 R KHBLR M 2 27 L (reusable
systems) . F 72 (FAEM IR ORGE TR OGN D K 9 72V EE T DN > 77 (disposable bag) <°,
~ =7 )V ROY AT A (manifold systems) 72 & ThH b, 7 a—RX RN AT AEE, EENR
ETTDETHBSNLENT AT ATHD, 20 Amex THEHT L “7n—X NV AT A

(closed systems)” 1%, RABS £72137 A4 VY L —H T AT L EWST2) THAGEMTILD VA
T LEtETH DO TRV,

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 m® for air sample and
CFU per sample for samples captured on solid medium such as settle or contact plates.

7 =—RREAL (CFU) — 12U EOMARICHRT 5, H—0, Rl an=— (4
%) ZRTAEMTHINGE, CFU (20 =—JFKHAL : Colony Forming Units) (X, &, KDY
TNOEEIZIE, CFU/ml T, ZZXOY 7L CFU/m? T, ZLTH FTE 7 L— M EIX
e (2> %7 b7 L— ) e LofEicif SN T LoREE 1T
V1=V & CFU THiL SN D,
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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.

HY - }GEONEICEREL G 5ARMEOH D, MAEMTHIRIEE 2 FF >R (AEm O
HEBLOEME, "M myxy), ERIPCRRIFRMEDEE LI RWRA, ZhAboW
B, BOE Yo7 o7 WEEETIIHROE, REDH D VIR, BB, T,
JREE FFERLOPIZ, b LUTLD LIRAT D

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.

BB BRI (CCS) — Ymie AR /EOME RIS 2, BfTORLB LT nE 2D
HENDEX IR, AW, M evzr, BIOkiTEar bar—LT 5700
OEHGE, OB, R BNAL ERELOFES UM, Mk L OB o E
HAgefE, TRENEH, o OBUKICET 2 /37 A =2 0RpER, =4 U 7 LiEH

(G (ZBHE T2 FEE ZOHELZEHLZ LT D,

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.

REDEDOE NORFE — ZO—iH b7 7L (execution) HIZ, MEHERIEIC LD T mE A% &
ES LUTMHEST 27201Tbd e FOIE, Zhbid, BHEOEEHBEICL 7 nE X
TiE, RESNTBETEL D Z L1320, FHL LTI, #HmDsEE D oL, o
Ik, B H—ofE, £ L CEERMLOZMR ENET bND,

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.
BEARRE (VT AN =T =24 R) — BEREREGUIZORGOR L EEEMT S, HD
COMRIER, BN TOSEWHTT. RIAABETHY, Wk, WP, £LT  =qPmamasoutionsCo. Ul @
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Critical zone — A location within the aseptic processing area in which product and critical
surfaces are exposed to the environment.

JIVTAANY —r — B B 2T A WY —T7 = ANBRBICRE SN DO, HE
BIET vy 20 Tbi s U 7 NOSET

Critical intervention — An intervention (corrective or inherent) into the critical zone.
BRENE — 2V T4V —r~0 REELEFEAD) & FONTE

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.

DI — &L DOEEZE 10%ICE TR SEDDITBERIRE DT A—2E (R £ 72130
IR E) DA,

Dead leg — Length of non-circulating pipe (where fluid may remain static) that is greater than
3 internal pipe diameters.

Ty RVT — FERLTWRWEE (REXELELTHWLAREERSH L) ORSTHY, TORE
IR, NERD 3LV REVWH O,

Decommission — When a process, equipment or cleanroom are closed and they will not be
used again.

Fa4alyvay — JakvR HEE V= —2AEFHABEL. HFOHH LRV &

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.

B % — = U7 Wi, EEANLO MENOTERNE (b WE. BEEY. R E
IWAEY) ZBRET D, HOLWVIHRHT 2L A0, Trt 20K, HT DAL

BIz2E, 7V —=7 HE. W) 130 BRET 29000 HRICHE L7oiEEE v~ L &
RTDEO®EL, NV T =5 L,

i

Depyrogenation — A process designed to remove or inactivate pyrogenic material (e.g.
endotoxin) to a specified minimum quantity.

ity (BisAgv) — FEBEWEEZFOWE (pyrogenic material : ffil 2 [ K k3%
U E) AEEINCR/NEE CHREELIIANEEIT 27O T ek R,
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COXFEIZ, BIE DRI
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 defined purpose
HLTWD EHBSND LILE T, AEMOBEARRT 57

HE) — HESNEZHMNIC
rE A, ZhiE, HDREBAEY ORE SIS ERNIER T2 Z L2 kD, Ek

b
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
.U RS,

from fever to death.
TRy — T T AEMEE OB EET DI EEYE (%
FNRBN IR D T TCOA RS Z 7 E #2308

T R U03, EREZT R

REMEDN B 5
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
BT LWHEIRBLOBIEL, #e (load) NOETORIZEH

FATPTER R —  ARENIE A
END) HFH]

B IR FEIRE DR E

nF\'{I .
Extractables - Chemical entities that migrate from the surface of the process equipment

DR TRIE S 5 (

exposed to an appropriate solvent at extreme conditions, into the product or material

being processed.
EHY — G725 (extreme conditions) T, Y)7eiAMLICIREE S GAIS, 7 0 Aas D
KRN b, 7ot LS N5 W5 E 7 ITEM B~ B8 2L E
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

UL T, EHATVA

prior to reaching the critical zone.
BT DA, GRIE - 1

BREE L T2 SO il & B2 D1

T7—RA T —
INT&GtERET, TORGE. 7 VT 4 v — 8
EMEA R0 &,

TR TV ARG ORL D) (B A 5 2 5 AH

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

ZER T 4 B DA OLRFFRRE

processing.
7y (M. A XU
BEEZIT TN T L & iR

7 4 NE R —

ZMERF L, Blibiu, RE I, XT7 et XA0MIZ
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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.

Tx—2h 7 4L =) (Form-Fill-Seal : FFS) — —f%AYIZ, BEIEEBLILICHER SN D
HEFEIH T 0 AThH-> T, #fE L7277 v bu—bOw#T (b L b — IR 2 ML
T, B L AE ICRIRRIC /2 R L, BRI L ARG adii 7 n e A TEET 550 T
»H5b, FFS 7t R X, v 7NV =7 A7 A (single websystem ; 1 KD7F > hra—
VT AN B EBEDTTEMETRRT D), FRET 2TV =T VAT QADT T v b

=T 4 NV e GDETERZEAT D) &, B2 EIIINET 20T 2 Y TH
M2 ENZV, BRI NZZEHMIE, RS, BE S, ZLTUlshD, 7400
@, @ TME w0 T EEE £ X OMOE D M B B S D

Gowning qualification — A programme that establishes, both initially and on a periodic basis,
the capability of an individual to don the complete gown.

EROBEMETM — &) (nitially) 12, X OZORITEIIIC, WEHO T 7 & FERITHEH
TOMEMANDREN LT DT2dDT 1 7T Ak,

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.

JU—FRARR — 7 LV— FADORKFROMEZFHOZERE L L DNNH D & ORI
A SNTeT 4 NV Z il L7225k, B L., dker e IREmR =4 U 7 21T 5 BN
b, JL—=FADEROET=4 ) ZIREMICEET BB 20, KRS, v v T OE
TS S TORWEITIRE DA T OREICHEN SN D,

HEPA filter — High efficiency particulate air filter specified in accordance with a relevant

international standard.

HEPA 7 4 V2 — BT 5 EBEBEICHE > THE SN SRR =7 7 4 V4,
ZORFRICEZT, YHENTOSEBEECTT, RIS EBETHY, R, E. 2L T “;‘:ﬂ?l‘g‘-ﬁgg&;&gg& @
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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.

BREOE hONTE — BWEBIEICL 27 0B ADRARBIYTHY . By b7 v 7 HERR
BEB L/ Fide=2 ) 7 (B3, BEBFEICL M T, BaRoMf, B
YZV T ) CkE e OIS E, BEAOE FOSER, EEBECL T r e X EE
M2 72is, FMEETITEREERIC L » TER SN D

Intrinsic sterile connection device — A device that reduces the risk of contamination during
the connection process; these can be mechanical or fusion sealing.

AV Py 7 BEERGRE — SEROBBRTOERY 27 2K o84, T oid, K
B ETTEBICL D — D I Lo T Thbils

BRYE @ “intrinsic” &%, FHFEU TIL “being an extremely important and basic characteristic of a person or
thing” SRS N TS, HARFBOMEMHEE LTL, TR Eb->TWa] H250WE I(FhAaRK
I2) WIET %) OftHER®H D, BI4IHICSH, EJ%@EREE%EE%Z)

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 (£ 20 percent) as the mean velocity of
the airflow at that location).

LY TFY TNy R — J ANRRD T80 F OFE A iR 2 O & [ ki3 7 AL
WCADEDIZ, BRETEDRETESRWE ) ITRFtSNTH TV T~y K (T2
b, BN Ta—T70ANA (AL ZERONNEE DL ONLE ORI O LR & IFIEF
U (£20%) THoY 7Y &),

Isolator — An enclosure capable of being subject to reproducible interior bio-
decontamination, with an 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:

TAY V=8 — NEZHEMEODH A ARG 5 2 ENARETH > T, WEMEEXI 7 L
— N AOFMEERZ L, MBS AHOZ Y =2 — 020 M d) NHREA#E
7eboivd Z & 72 < (uncompromised) . HHEHIICIFEREST 5 Z LN TEH 7 r—Ty (W),
TA Y L=FIiE, RESFITTC22DFATRH 5,

1. Closed isolator systems exclude external contamination of the isolator’s interior by

accomplishing material transfer via aseptic connection to auxiliary equipment, rather

T ORFERCET, Y SOBEGECT, RIS < L BRER, B|E. = o Pharma Solutions Co., Ltd.
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than use of openings to the surrounding environment. Closed systems remain sealed
throughout operations.

77— K (BAR) - 74V Lb—% « X7 AL, FURE~ORNHEHEHT 2 &
WO LY b MBEEEASOERE R Lo T WEOBEIZITS LT, TA YL
— A NEONETER 2R L T D, 72— RV 2T M3, (EETZEL T, BHS
NIRRE A MERF T2

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.
=7 BB T4V L—% « VAT AL, 1O EOB O EZ®m LT, Eiisho
WYV DAY F 7o T EERE R R A Y ZR[REIC TS L O IZERGFS TS, BRI

(B 21, HHEHI 72 (continuous overpressure) ZfEfHT 2 Z & T) 74 Y L—F ~D4f
IR EORAZYRT 5 L O ICRGFF STV D,

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.
B — @O RO UIRESRME T T, 7t AR TR w0 B il 2> & 85
(ZBAT DAL E,

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.

RENHE — 7 7 ApBIhieYy -0 /27T, FFIZJL—RAKOB=ZYU 7T, & hOE
=52V 7, IEERBROBMERERZE L T, BRSNS, YeZibsEpT 2 m\eic /R
KT DWAEY

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.

GAEHR — WS BOREREZGL Z L2 EL DB E LT, KM LOIEKEEY AT
LDOWMITNG, FHEL W) TFIEIZEY . BWHEZRET L7200 — (LRI 1t

Ao WAEHLIEIT, 7V =X RJ A (freeze-drying) &9 HEEELRETH D,

Manual aseptic processing — An aseptic process where the operator manually compounds,

fills, places and /or seals an open container with sterile product.

v =a TV KD EHEBIERE — FEES, EEin2 FEETHA L, REL, KL T
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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.

BRE /AXVv—5F — JA4 0y b7y T, kerat, BEEBEO Y nt XERIC
b2 ETORE, H25WE, TOMORGEERIZED D OMORE,

Overkill sterilisation — A process that is sufficient to provide at least a 12 logio reduction of
microorganisms having a minimum D-value of 1 minute.

F—N—FNVPWE — /T 1O DEEFOMAEMD, Vil &b 12 v 7Ed GRIE G
B LT, FBEMEY O 12 6 8BY) 2525007 ak A

Parison — The "tube" of polymer extruded by the BFS machine from which containers are
formed.

NYYy — BFSETHLHINWER~—0 [F2—7] T, ZINLEGHERIND,

Pass-through hatch — Synonymous with airlock (see airlock definition) but typically smaller

in size.
RAAN—=NyTF — zT7ny 7 LFFE (Z7ny 7 DEFRESHR) THLHN, —HKIITE D /h
WA X,

Patient — Human or animal including participants in a clinical trial.

BE — WRARBROSINEZ G M E-138W,

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 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.

IR BRI DO RMMBVLE — EEHEET 0 2RI SN2 KERAT 02 THY |
MERERFE L~V (SAL) =10° Z42ftd 2 2 ENFEIES N TV DD, ZAKIRE O EE (B2
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A IVADEIZ AR TH D,

Pyrogen — A substance that induces a febrile reaction in patients receiving injections;

RAvYxr— EREZTLBF RIS EHRET 2WHE,
Rapid Transfer System/Port (RTP) — A System used for the transfer of items into RABS or

S ORI, Y SPOBEERICT, RIS < LR, mB. =« Pharma Solutions Co., Ltd.
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isolators that minimizes the risk to the critical zone. An example would be a rapid transfer
container with an alpha/beta port.

BEBEN— F T RAT A/ H— b (RTP) — RABS°7 A Y L — X WICW S A ik 2720
FHEND VAT LATHST, ZIT 4NV —2DY AT /NI S, BIZIE, 7
NT 7 ) R=PR— N AT EIEBER R Th D,

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.

B — BERGOWEHENT L2 HNE LEHOD LMD Th D, b, REERM
ICEENLRN LD B AL,

Restricted Access Barrier System (RABS) — System that provides an enclosed, but not fully
sealed, 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.

TR AMIRANY T VAT A (RABS) — BUE ST ZE5UmME SN (BHEBIEL D 7 n® 2T
Z7L—RA) 23, BRIFEH ST RVRERSNEREZ RIS 5027 4
ThoT, BEHDOI V=2 —ABRENDLZONHAZ 0BT 5272012, HEEDER (rigid-
wall enclosure) & — AL D 7 01— (integrated gloves) Z i L T\ 53 25 L, RABS OWIfiIL
HEE S, DORFRAITRESND, (ERETT v =T N—=T7 A=Y RTPs L OO
et SN BER— FEMH LT, RABS ONEH CEIEZITo72 0, FMEIZBELTZD
T2, KT Lo TE, F7IEBSFHIS LBAN, BEICHFRNIHE SN/ T TOR
(IS

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.

U NA— AV AT A (HMEERT AT A SUS) — AT L RABIOBIET A R0V T R
WDk o RSB EORb Y IC, B EEhT S o R—r . EORER
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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.

BEMF — PrEOHEARRERH, oo 2R CEE U7, IR 2R K OV 2R 5 3
Al ETORBHMAEM ZHREGT 5 LRI ND,

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.

BEES — AUA X ACBWTERRG &3, MEREERIESRMICEE SR E R D —>
ULEDER (=LA b)), KO B R OJF I E 72 T REEE LA SV HIT 5
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WEFEND, FlF, EEE 7R Lo THELEIN /LR 5,

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 um.

BESV—R7 4 F — W@UNCAY 7 — b LIEHEIS, RIKE XK EN B HRE S -
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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
107¢ 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 107 (one in a million)).

BHIRE — TORESNHTOAEREMERIEL L (SAL) ThD 108 W IEF L% ERL
D7D, BHERGT ORI LT, BOEEE R OREA £ 72 13528 A3 5
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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.
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— An airflow moving in a single direction, in a robust and uniform

Unidirectional airflow
manner, and at sufficient speed, to reproducibly sweep particles away from the critical

processing or testing area.
PEZFFOETRAESEL, —HRICEN TV LRI, £ LT
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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).
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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

(BRARRY 70 56k L bl L7235 8) 7' e B AT DA A (failure) & 72
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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))

KIRT 5 — KaefiE L ODET A0 AT ATHY, @F., TOKIL, FFEDOIHRK

7 L— RICHEILL T D (Blx X, FERUK, AR (WFD),
Z-value — The temperature difference that leads to a 10-fold change in the D-value of the

biological indicators.
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