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MANUFACTURE OF STERILE MEDICINAL | EREEELHD & &
PRODUCTS
Documentmap | BR
Section Number / General overview BHEESLWME
1. Scope 1. i A E A
Includes additional areas (other than TRy AO—KFEHNZERALFSEM
sterile products) where the general M (BERREMUN) 28T,
__Principles of the annex can be applied. | .
2. Principle 2. FEA
General principles as applied to the ERAESORSEICERAINS—MKREFEE

___manufacture of sterile products.
3. Pharmaceutical Quality System (PQS)
Highlights the specific requirements of
___the PQS when applied to sterile products. |
4. Premises
General guidance regarding the specific
needs for premises design and also
guidance on the qualification of premises

including the use of Barrier Technology.

5. Equipment

General guidance on the design and
___Operation of equipment.
6. Utilities

Guidance regarding the special

requirements of utilities such as water,
_.gasandvacuum.
7. Personnel

Guidance on the requirements for specific

training, knowledge and skills. Also gives

guidance regarding the qualification of
_personnel. .

8. Production and specific technologies
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.

9. Environmental and process monitoring
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.

EERREVRATL (PQS)
BEAMNRKICEARATSIEOPQSIZTDONT
| OWENEBREEERE.
EYOERFICHICLEGEEIZEHELTO
— BB HAT VR F-. BMOERN
MO AAFRATEHY N THBTD
HMRE&G,
% 1=

BREORFARUVERICEHT S —RBGTH

K.SAXRRVEZEEDI—T )T 112D

WTOHAMBERBTEICELTOHA S
7. ANB
HEOHBIHE.MBERUVEKEZEKRT S
EBICTETIHAF R ABEDERKIZD

WTOHFRETRT,
HERVEER RN
EERERVURRAEABIEBICALTTD
hea3RE7IO0—FICETIHA5 2R,
R ZHERVAEEBEAYVOREICHT S
F7A—FICETEIHAAF R, £, 4
FOERFENABAINIEHRBREZRERUY
T4 —LT 4L —ILEDEL D HEIMIC
M3 dH4452 2R,

RERUIEBEODE=SYVY
ABBEFIEABICRTIHAETURERR Y,
CCTOHATVRIF . EBUVRTLDE
HFEVIZCLEREE -ZHRBREBEOERER
VHEBET—20RBRBTICEHLTOEENL
BEBOE-SFYVIJICERTSILD,

The section also gives guidance on the

AETH.EBREITOLRIIaL—2




requirements of Process

__Simulations (APS).

10. Quality control (QC)
Guidance on some of the specific Quality

Aseptic

3 (APS)ICDOVWTOHOEREEIZCEAT
L BAAAT R RS .

mEE®E (QC)
EHASICEELE-BEEODSREEEEY

Control requirements relating to sterile DWW ONICEAT E2HA TR,
broducts.
11. Glossary 11. FAEREESR

Explanation of specific terminology. HEHREDHBA
1 Scope 1 @ A
The manufacture of sterile products covers | ZEEEFOHEEICE. EFH L OER (F
a wide range of sterile product types (active | & 2. FMAE. 1 RBEHH R UV KK A

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.
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. |
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

) . B4 X (1 HEEE~EHESE) .
IR (SECBBEEN-YRATL~FH
XIR) RUOEERMW (Bl - N4 AT/
AY—, A o HP2BENFHRESRAT A,
FBEYATL) OLEBENEEFND. X7
FYIRAF, ETOREHREOHERADE

B, B, VATLARUFIREOERFKRUVE
BlsWT, BEYVRITxD AV (Q

RM) oREIZEBRALTAWLVLONL AR E—
MBULGTA T VRZEH T, BEMNLTHR
CEVWTHED. BRHEFRUTI VXY
D/ RBUEMEOFTENBLEINLS L E
HRIDILDTHD,

QRMIE., AXEIZ2FMIZTERSIATS
Yy, BE. BEDEHICEBWTSEBIND Z
EEFHEVL, BEOBEESZ LLIFEEXIL
EEABEIATWLWEHSIZE. ThAbIE
BEBROEREEBLALIT L, Fhbl.,
ChETIZEEIATEY., EFEO0REH
ANy bEEZTVWVE2EROBEIZD
WToOHHEHBRBRALGEH AT,

A7y I RAOBEME., EFRKOREIC
BT 2HAFVREEDDIILETHD, &
B. BEABMA S TO—. EVMOHRE.
U=V —LDERD T, EEMESTEM.
NYyF—S30, EZDRAYUIRUVAED
EXKBERZEOVWSCOMNORIRUV AL
VRIF., BEIAEORE. VU —LF. &
HEVCENAAN—FoOEYHEFEDREF
ZEN0ERATHA_LEZEMELTLEN
N, MEYM. BAFRUVI VDR FFD DS
XKAMYEOFTLEOERRUVHENEE &
EZohbtE GoOREEYR—bTFT D1
HAWESE, COHA T REZEHEBELEEN
FERFERICERIT S L ET HEHBEIC

intended to be sterile such as certain
liquids, creams, ointments and Ilow
bioburden biological intermediates, but
where the control and reduction of
microbial, particulate and
endotoxin/pyrogen contamination is

ZEEEXEERF, EOFRAMABASI N




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.

TLEhERBIXELT HEEBI. €
NOFRICEALTNE I ENRIES D
RETHHIEERBT B L.

2 Principle 2 JRA|
2.1 The manufacture of sterile products is |2.1 EFH S OAE(F. BWEY. WA FR
subject to special requirements in VIVRMERLOUD/ HRBEMEDF R
order to minimize risks of microbial, DY)VRARyVERNMMTEEHIC. FHAlA
particulate and endotoxin/pyrogen ERBFEOMRELELGL-TWS, UTOD
contamination. The following key areas FENHFIEFEIATWEZ &,
_______ should be considered: |
i. Facility, equipment and process should i BER. ZEEERUVIEN. BUICEEHS
be appropriately designed, qualified NOERETFERS . XIENYTFT—F
and/or validated and where applicable, NMTWT, BED2&&EIH5BEICIE. GM
subjected to ongoing verification PHAFSAOBEETDHEICH T
according to the relevant sections of BHEMLEBIHORRELG-TWLWE I &,
the Good Manufacturing Practices IVRMERSU/REBMEYE HBAFR
(GMP) guide. The use of appropriate UMEYMOFEONRAERERELY
technologies (e.g. Restricted Access BHEI2LD(ANEBE. RMHEERVEBERES)
Barriers Systems (RABS), isolators, NoHEROREZEDDIELEDIC.RE
robotic  systems, rapid/alternative EUERPICHLIFEMELLYRBZS
methods and continuous monitoring FODARGHRHEBIZCET S LSIC. B
systems) should be considered to HE# (B 7O EREHBAYVTORT
increase the protection of the product L (RABS).74vLlL—%2, 8Ky
from potential extraneous sources of FORTL.AR-REEZRUVEHRE=
endotoxin/pyrogen, particulate and AY T VRTL)DAMAMRFESINT
microbial contamination such as nws2é&,
personnel, materials and the
surrounding environment, and assist in
the rapid detection of potential
contaminants in the environment and
the produet.
ii. Personnel should have adequate i. TOHRE, SERUREOBREICHIT
qualifications and experience, training PERERORECEADLIRAICHEA
and behaviour with a specific focus on NDERZATT . AEBLPBEULERRUY
the principles involved in the protection BBRZAL. BULGHFINFEZZ T TL
of sterile product during the T. BYLGEBAFITHLNTWLE I &,
manufacturing, packaging and
Jdistribution processes.
iii. Processes and monitoring systems for ii. BUAIRE, ITXERUVBEMFEOME
sterile product manufacture should be FEIHANEN . BERESEENIER
designed, commissioned, qualified, VEZARYVIVRATFLERFL.AE
monitored and regularly reviewed by L. BEMFEL. E=4—L. E#
personnel with appropriate process, BICBEYT S &,
engineering and microbiological
_______ Knowledge.
iv. Raw materials and packaging vi. EEMHERUVUSEMHEEDICER
materials should be adequately L.®8BRLT. NMFAN—TFT RV




controlled and tested to ensure that

FrXFOU/ HBHEYPEODLARNIILLE

level of bioburden and endotoxin/ RICELTWA I LEZHRT S L,
pyrogen are suitable for use.

2.2 Processes, equipment, facilities and (2.2 RE~DOBENIV RV ZHEL. #HF
manufacturing activities should be MICEFE L. EBITLIBEBHLGLAZEL
managed in accordance with QRM HAH5E2QRMOFREAIC->T, I,
principles to provide a proactive means HliE. BRRVREEENEESINT
of identifying, scientifically evaluating WsZ&, RbYICHO7 ITO—F %
and controlling potential risks to AWdHEICEK. BULTEROBR,
quality. Where alternative DRV DF@MREVEREKICE > TEA
approaches are used, these should be Ton, K7V IV RADOBEIZCERT
supported by appropriate rationale, 23 DTHBDC &,
risk assessment and mitigation, and

_______ should meet the intent of this Annex. |
In the first instance, QRM priorities F—IZ. QRMOEEFIEICIE., EEE.
should include appropriate design of the EFHERERUVIBOBEYLGES. TORIZCE

facility, equipment and processes, LbAEEOONT-FIEDOER. TL TK
followed by the implementation of BIZCZFDOHRFRUFIBEBNAELCEES
well-designed procedures, and finally NTWTHFICHA~THELKITSZ
application of monitoring systems as LERIATIERELTE=ZSAYLDY
the element that demonstrates that the VATLEERILSILEEHDH L,
design and procedures have been EZARAYUIRXRIETEABROATERHRED
correctly implemented and continue to REIELPTONBRTEAZL,

perform in line with expectations.

Monitoring or testing alone does not

give assurance of sterility.

2.3 A Contamination Control Strategy [2.3 €2 TOEEEE KA > FZHHEIZE
(CCS) should be implemented across H. EERORBERULTEE~DY R
the facility in order to define all critical VEEBRTLHE-HOERBEINTE (&E.
control points and assess the FIE. HfTRUVHEBD) EERUVE=
effectiveness of all the controls BYVITHBLETOEDUZEMT
(design, procedural, technical and I, FEHBMRA ST — (CC
organisational) and monitoring S) WNEZMBEEEHMICERE ST h TL
measures employed to manage risks to 522, CCSOEERAMNITO—T
medicinal product quality and safety. FEBHLEOERLGERIIEMILT S5 C
The combined strategy of the CCS . CCSiF. BEBMICRESIN., (&
should establish robust assurance of BH) BFchTWwdlé, BOHER
contamination prevention. The CCS VEBEAZEORGEMNRNELZHEET HC
should be actively reviewed and, where ., CCSOAMME. EHMNG TR
appropriate, updated and should drive DAV ILEA—REO—FMET B
continual improvement of the . BEOBEEBLIRATLANRESTIWNT
manufacturing and control methods. BHICEESINARTWBIHEEICIE. Th
Its effectiveness should form part of LZEZEEMAOIDLENGLWIELH Y
the periodic management review. BEZMN,. CCSIZBVWTENLESH
Where existing control systems are in T5EEHIC, DRARTLEONKET 54
place and are appropriately managed, EERAZEBLTESC I L,
these may not require replacement but
should be referenced in the CCS and
the associated interactions between
systems should be understood.

2.4 Contamination control and steps taken [2.4 520 EERUMEYM. TV F XY




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.

D/ RBEPERVBHUFORERD
BEFEDYVRIERIMT 55T
NBE3FITITEF. EVICEERMIT LA
EF—EZDFERRUBENETFND. £
nolF—feic, EHICFmSA. F
BIh, EZ2—hhdh. Tho
EMHUTEDELSHFE TR SR TY
5 &,

2.5 The development of the CCS requires
detailed technical and process
knowledge. Potential sources of
contamination are attributable to
microbial and cellular debris (e.g.
pyrogen, endotoxin) as well as
particulate (e.g. glass and other visible
_______ and sub-visible particles). |
Elements to be considered within a CCS
should include (but are not limited to):

. design of both the plant and processes

including the associated
___...documentation;
___li.premises and equipment;
i personnel;
v, utilities; ]
v. raw material controls - including

in-process controls;

vii. vendor approval
component suppliers, sterilisation of
components and single use systems

......(SUS), and critical service providers; |

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

contract sterilisation services;

preventative maintenance

maintaining equipment, utilities and
premises (planned and wunplanned

maintenance) to a standard that will
ensure there is no additional risk of
contamination;

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

25 CSSOEEIZIE., HEMua- T
MBFZ2ET DL, FE2ORERELYE
530ELT. MEDRUMBEBOMN A
(Bl - REMEYME. TOFFFDY)
PHMBF (Bl HSRARZFOMBIZR 2
P2WHMFRUOABRBEOMAT) AE
AbNhbd,

CSSOHRTRERFTINETERICEH. LT

FEHD L (L. ChoIZRE S
_______ NBHLDTEAEW) o
TOEERERUVIE (HMETIXE2:
EL) WADEES

Vil RV —DERB-FTEERDOHRK
XE BEYORBRVHERFERAS X T
L(SUS) TUICTEEZEEHRY—ERD

_______ REXRBLZE

viii. A BEXFEOEERVBEGRAEM T
NDEEFBROAF EF (Hl: RAEH
H—EXEAH)

FTHHARTER-—FLOEMBY
RAROMNBWI LH%RBRETHIKEETTH
FB.2—T4VTARUEMERTER
TH(MBESAE-RITEEBERUVEESD
RTEE)

o xiil. BRERUGHES
Xiv. EZ B YV VRARTFL-—REHICE

bAEBRBUNHIREEZTH - TIRE
FEOBRMEZEEILTDHIILIDEEAT
HZobITOVWTOERTREEDETMZE

=




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

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

XV. FHHA DAL —ERSF.FHERE
RFEE. RARROEFE. EEEERUV

FHEE (CAPA) | TVICEEML
HAEYV—-ILOLEM

EEALG/FEONIFERICE DL - #
o B R E

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.

26 CCSIE. EERREVRTLEZEEE
BHFET B EICODELBEHULT R
DEHMUEBEIZEY ., FL2HEOH
LRI R EBERFTTEH2IDOTCH B
E e BBEYVYRATLAADZERIZDNTIE.
BWRHAMEBTCCSADA YN FDEE
AT hTW3dZ &,

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.

27 BEXET. HDOWILELFITR
VUFHhEB#ELT. BODHERAT
MESIhhE-EROEEMEERILIT 5
L, BERHEXEHORE@EICOWLT.,
RBRIBXEIGRAESABEZH—DE
YELTIEHEDHEL,

3 Pharmaceutical Quality System (PQS) 3 EEFMEIVRATL (PQS)
3.1 The manufacture of sterile productsisa |3.1 EFELOAEIXIEHRLIEETHY .

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

the quality of sterile products
_______ manufactured. ]
ii. The manufacturer has sufficient

HEINIBEROREZHERTSHIZIE
BEODEERUVUBEZEYT S, TOD1:
H, TOHRELEENDPQSIT. EFH
MOBEEIZODOVTODERTENDEREIE%
BEL. #LIFZ2L0THB ELELIC,
FEFUGPTOMEY. BAFRERUI
DFEFFEXRDUHERBEMEDOFTEOD Y
AIDBRRMEEINDIESICETOHEE
NYRMWICBEEINANTWD I LFHER
¥+t TcHdE, PICSD
GMPHA FSA4Y (IK—F1 : BEE
MOEAMEREZIE) OF1EICHER
SNTWEPQSOEREEIZMZ
T, EFAGEED-HDODP QS IE,
UTOEEZHERT LI IIDODTH S Z
&

. BB YVRITIARASAIEFDIVRT
L . MEMBEREEZERNMT I ELELIC
AESN-EFEAROREZHERT S
CEFEFBEMELT. BERESATHA40 L
DEEHICEHN I TS,




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

Root cause analysis of procedural,

process or equipment failure s
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. .
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
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.
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. .
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

WA5EE. ITZMFERVEEARAEZTH
STHEROREBEIZA NN FEEBEZ B
LOICEHALT. .+ HHMBERVEMES
ALTWL3,
FIE. TEXEEHFOFRB<O>LTO
BRAREIHFFT.EZ~ADYRIEEL
CHELADEHEL-AEZTHTWL.EL
FREBERUVFHEE (CAPA) N
EINDdKL512F 5,

CCSORERUHMBEABRIZIABWNT
JROIIFDAVMEHERALT.ELY
Ay EEHEL, GFML. BER - BREL.
BDO#IHTE, URIIRLS AU FAX
ElkshTWadZ e, BD2FhIZE. Y
ARYVDEBREVEDIVRIDHERICZH
LTTFLEREOERMUEBERLNAEETH
TWBZ &,

tHBREEL., EZSA 741
E-THEDBAETTCEEOREZY
BEWNICEBIZE URIIARATDAY
PORRII . EEH . EXLHERER.
EUEHMLEASSEOBREORIC. &
BHEREIRADACYID—EELT.,
EHMIZBET S &,

BERHEAOMLE LT, FRERUVEMRICH
STOEAN  ZTOERHBRBEREBLT
FRLEWL, RETAREHERAICEK. UT
AREFND FHROZTEME. FEDOUX
V. BERINETBREHICK->TRED
BRI . HFEEESATVWH LEHE
RIBDETHEETOMEE,

BEREAORIAHETAETHEDNDE
FEN HERVREOFEHRZEICH
ETES. ¥ BEEEAGORERUVH
IS EELRERECTITHAR
UBRZATDI. COZEF.EHBEM
REFZSIILEHRBERUARRE SR
T THEENATEY HEMMET
HEDEINHE . LFZENHETED &

51230 ThHhbs.




sterile products have
manufactured in accordance with the
registered specifications and approved
process and are of the required quality.

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.

3.2

E2THOTES (EEABROLEH. K
BEZAVITDNANERIHEISH
EFFIENMSDEBE) A, BEANY T
DRAE"HFAABTHEDAIC., B IS
FERHFRESNATVWSZ E, BHZFET
F. IBRVEARE~OBENHA
NI +FZEHETHEEDBIC, DI
BEUNYFHNBEBICA NI FER
FTWEANESISHZEHET DL, B
PEBXENYFEZLZAEDOHEEIC
EOHSXEKRNTSERIE., BAHEICR
LMUEATRSNEDEEMER A TS
&,

4 Premises 4 B#Y

4.1 The manufacture of sterile products |4.1 EFE KO EABTLY U —2 L —
should be carried out in appropriate LATITHhhAhTWEI &, &HEYU—
cleanrooms, entry to which should be DIL—LIZE., T 7Oy &L THEE
through change rooms that act as TEHEEKREZE-DTAEBENAEL., B
airlocks for personnel and airlocks for DEBRUVEMBEAAI 7ROV I ZEL
equipment and materials. THASThTWBEZE, V=2 L—
Cleanrooms and change rooms should LRERUBRENRG, BULFEEREEIC
be maintained to an appropriate HMEFEEEINAL, BOoOEUHEBED T 1
cleanliness standard and supplied with LaFE@~EERIAEHIALTWSCZ
air which has passed through filters of L, EBRUEBEHRTIE. HEMIZEY
an appropriate efficiency. Controls MERTIE, BDV U —2IIL— L,
and monitoring should be scientifically I7O0Y 9 RUVNRRARIIL—/1Ny FIZD
justified and  should effectively WTOBREFHOKEBZHRMICFE
evaluate the state of environmental T 52 &,
conditions of cleanrooms, airlocks and
pass-through hatches.

4.2 The various operations of component (4.2 MO ERF. DR OANURUEHRR
preparation, product preparation and BEOBAOHEEF., VVU—2IL—LX
filling should be carried out with FEEZERNICSEVTETHRVEENIC
appropriate technical and operational NEITSIEULHREZR > ETH
separation measures within the W, BERRUVEEZHLET S L,
cleanroom or facility to prevent mix up
and contamination.

4.3 Restricted Access Barrier Systems (4.3 EZEREICEWVWTERINLIEHEHE

(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

RIDEBICEBALRNET B LIS
EoMmEMBFLELERMNMTBHICE. T
JERHBN)TFTLRARTL (RABS)
XRIFZAYVYL—E2REBID, Thd*E
BLhdoeENCcCcSOhTRIFESAT
W3Z¢, RABSXIF74YL—4%
FRWABRbYICHOZ7 TR —F 0 H
hif, Z0ZYMENFTEhTWEZ &,




justified.

4.4 For the manufacture of sterile products | 4.4 EEEKOHEIZIE. VU —2IL—LA
there are four grades of cleanroom/ SRBEIZCDOVWTADDEFEREER/RLH

_______ zome. ol Be
Grade A: The critical zone for high-risk JL—FA BUVRVFEDEHDEE
operations (e.g. aseptic processing RE (fl : BEEREZIA. BHERERK
line, filling zone, stopper bowl, open B, EEARADIIL, BOKED 1 RATEX
primary packaging or for making aseptic FT77—RAFITOHRETCERER
connections under the protection of first FTHO5RE) . BE. AREHE. BAT
air). Normally, such conditions are MESHRE (RABSXIE7/A4YL—
provided by a localised airflow AATO—FRAKREEEE) IT&E-T
protection, such as unidirectional #fohnd, —ARAKKPERLAL TS C
airflow workstations within RABS or ENJL—FAREB2AKITHhE>TE
isolators. The maintenance of SEENBE D DBEBREFMEIATLS I &,
unidirectional  airflow  should be EEFEIZEDIVL—FARBA~NDE
demonstrated and qualified across the BOMNMAEME (F: N PEFEXIETFES

whole of the grade A area. Direct R—rEficORESIATLHLAELAA
intervention (e.g. without the protection ZE) ZERMMET D ESIC. B, FilE.
of barrier and glove port technology) IRERUFIEAZFF S TWWE I L,
into the grade A area by operators

should be minimized by premises,

equipment, process and procedural

______ AeSION. e

Grade B: For aseptic preparation and JL—FB \|EBFEICIIAHL-B
filling, this is the background cleanroom BREEXDODEOHD., (FA4AYL—42T
for grade A (where it is not an isolator). BWEHEIZ) JL—FADNRNY I TS
Air pressure differences should be RO =V —LTHB. EENE
continuously monitored. Cleanrooms MLTE=A—ShTWBZ L, 7TAY
of lower grade than grade B can be L—4AHEMERVLTWVWEEBEICE. L
considered where isolator technology is —FBEYEWEHRDY U—2IL—L

______ used (see paragraph 4.20). | ERHLHBL (4208 ESW) .

Grade C and D: These are cleanrooms JL—FCRUD : EFRAEZIZLYE
used for carrying out less critical stages BREFAOEREROEEIZIE TS
in the manufacture of aseptically filled EBEMEECLRUVERBICALLA., XIF
sterile products or as a background for FAVYL—=—3DNRNYy o553 FEL
isolators. They can also be used for TRAWLNBD V) —VIL—LTHD, F
the preparation/filling of terminally .BRRBRBZICLIIAHGOBAR "BH
sterilised products. (See section 8 for FTEEZFIZALWLNDZEEHD, (&
the specific details on terminal REREEXICB I SFAGEHEMICDL
sterilisation activities). TIEF8HEZE®) ,

4.5 In cleanrooms and critical zones, all (4.5 YU —Y)IL—LRUEEZEREBERNTIX.
exposed surfaces should be smooth, MHMFXEMEMOLBIXITEEZ R
impervious and unbroken in order to INMEFT BT, ETOEEHXREHNF
minimize the shedding or accumulation B.AREBEHMTHEOBEOLEVLELEDT
of particles or micro-organisms. HHI L,

4.6 To reduce accumulation of dust and to [ 4.6 EEMNBEFETL2NDZEFEL. FEELLS

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

KT 2. HRMICEFERLELET S L
NELWLWMARLGWI E, 2T, E
EHEM. MR, FRRUOERKE&ED
REICLTSESZE, F7RR, F&HE

TERVMANGUVESITHRHEINT




minimum. Doors should be designed
to avoid recesses that cannot be
cleaned. Sliding doors may be

undesirable for this reason.

WdZ¢E, E0EH. A54 FFT7R
ZFLLGVLWIELNHY TS,

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.

4.7 9 ) —YIL—LKANTHWLNDME
(LZEOEEEBMRUSBZEANEST
FRAINLLIYGOMEOmMA) (.
RMFORENZNMeETNDIELIIZ, F
. BAHILLB. BEEFRUEFRA %
FERIZBEIZE. Thox #BYRL
WRATES LS. EESAhTWLWSEC

&,

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

4.8 XHFIF. LMEMMOODFRZEZMHLET
BESICHRIHENAEDAEZATLS
C &

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

DU RUHEKAE, JL—FARUY
JL—FBOREBRIZTHKEL G W
E, EOMHDY -V IL—LATIE,
I7TLAIONEEBEREL I EHK

4.9

the drains. Floor drains in lower ODOMICMYFHFohTWLWEZ &, B
grade cleanrooms should be fitted with WEHBDOI ) —2VIL—LROKBEKDO
traps or water seals designed to Tk, FREPBLTIHFORNS v T
prevent back flow and should be XRIFo+r—42— LAWY FFITFSHN.
regularly cleaned, disinfected and EHMICERIEEA, BESHh, R
maintained. FEEINTWSHI L,

4.10 The transfer of equipment and [4.10 2 U — VI —LRUVEERXRBICH K
materials into and out of the EURMMBEMEAT I LK. FF
cleanrooms and critical zones is one of DEAXDEERELGYHRSILODND1D
the greatest potential sources of Thd. 7V—VIL—LXEEERH
contamination. Any activities with the NDER2EZELGOTAREOHIFEXZ
potential to compromise the L. ZHREFZTHRTELAWEE
cleanliness of cleanrooms or the 2. BULEBRBZERT S L,

critical zone should be assessed and if
they cannot be eliminated, appropriate
controls should be implemented.

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

411 JL—FAXIEIBOREBERA~NEREMH.
HBEUVERDOBAIL. —HETOD
ot RATITIbhbhd &, BHERE
NDHIZEHILh-EAXBRERZEE
SET (B WMEXDODA—FHL—T
RIFFEHRBEMELA—T >/ o2
LZBBIET) RZHREL. HK
REBERAAZITET L, BEZYH DK
ZICBEBLTEEALSTRETHEBHAIC
£, FEEHELAFELHEVRLEBHN
EHENDFIEENY)T—FrLELET
EHITEHE (Bl RN EWMEHES

I, 7TA4AVYVL—20AFEHRELRXT
LOFER. SKXEEEDRHMHIZH

BEHIEIALEOER) gL—FA
EUBOREM™SOY &G OEBEL I

o
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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.

(Bl - E#HE. BEY. BEHREK) |
MABREND—ABITIOERATHTD
nNdZ &, thATETHEITAE., B
B (a0 AHHE) OFRMZHIC
TEHEFIEZRHL. BAVRDOEEH
FREZEEMIDLIELDICEENEBRE N
TWbZ¢&,

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.

Airlocks should be flushed effectively
with filtered air to ensure that the
grade of the cleanroom is maintained.
The final stage of the airlock should, in
the "“at rest” state, be of the same
cleanliness grade (viable and total
particle) as the cleanroom into which it
leads. The use of separate change
rooms for entering 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 wused.
Airlocks should be designed as follows:

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

i. Personnel airlocks: Areas of increasing

412 T 7Ry F. MEBENBERBEEEZEZR D

&S5, B2, ELBZREOMEY -
MBFELARNMME SN B &S5 ICHKET
Sh, @FAShTWEZE, BEDER
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ANBITHHEhTWEZE, AEDBE
Boxz7Rvy91E. BE2XREEHMHEHD
BEBRHOI 7Oy LAIZE>TLNS
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(NE/7BEHMHED) BET 5 EMEZ
L9 b5FIEEz®HEITEH5IE, T 70y
DEITALNANVBINE-ZEKTHEN
TBMELT, VU=V IL—LOEHN
HMEETEIATWS I EZHERIZT S
CE, IT7TRYYIDOREERIE. T3k
EERK] OREBIZBEWT., 225D
TREZO)—VIL—LERLESES
mEEHRERVBEBAEFE) ITH-T
W3Z¢é, YLU—RFBREZABRBET
BEICIE. BIRODEKRKEFFES 2 &N
EFLWLW, TADLNEERMNTLHRVESIC
. (AZE/EBE) F£0rBM%5HIC
T5FIEF*HHFTSHE, CCSTIH
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BEICE., BERBOARECTHRD
BEXRENFELALEIZE, T70vY75 I,
UTO&LSICERFIhTWSEZ E
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changing rooms directly accessing the
..QradeBarea. .
Material airlocks: used for materials
_....and equipment transfer. |
® 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.
Pass-through hatches should be
designed to protect the higher-grade
environment, for example by
effective flushing with an active
filtered air supply.

® 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.

EMHAOI7Z7Ov Y  ERMBRUEK
EOMHEISEDLNI D,
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4.13 For pass-through hatches and airlocks
(for material and personnel), the entry
and exit doors should not be opened
simultaneously. For airlocks leading
to the grade A and grade B areas, an
interlocking system should be used.
For airlocks leading to grade C and D
areas, a visual and/or audible warning
system should be operated as a
minimum. Where required to maintain
area segregation, a time delay between
the closing and opening of interlocked
doors should be established.

413 RRAIL—NYFRUY (EMHEBRARUDV
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4.14 Cleanrooms should be supplied with a
filtered air supply that maintains a

414 H ) —U—LlE. ETOHEZEEHKET
T, SYEBEBWEHRONNY TS99 R




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

BEBEICELTBERVY  XREIKFER
B3 274L30BShE-RENHERK
ShTWdZl &, T, TOHRKIETH
BUREEZDEMIITERRTEZIIDNOTH D
St BERDBHESROBET 5
BIZE., 2 <CEH10/8RAIL (HA
FURE) ODEEERNHDI L, EE
RBOREICIE, HALEETEELSC
E. hHAEORERMHE (- FEME. &
EUELLEBREHOERYD. XITE
EEIAILRARELLITIHEEDREHM
H) 2HLADODBZ I ENBELRB SIS
BLWT. HERUVSEICET H#HES
BBELETAELGELHRVWI ELH
YiBd, Y%BEICEK. EBRYDELAE
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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). 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

415 ) — Y I)IL—LEBRUVEFEEXBEBRNTO
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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.

FEXHREUVEER (Bl . EXZBORN
HEZYIalb—FT D) OMANTD
nNTWdléE, SRNNE—2DETH
EHRARESIATVLSCE, ZRDB
RERAAXBORKREZEXELLT S L L&
L2, TOBBZORKEE=2YY VT T
AYSLERESTHDMICEAT 5 C
&,

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.

416 SEZEDRTHEN. 7V —VIL—LE
B/ " XET7A4I9L—REFDNY ST
IOV FRFEDODEMIZBRYFFHTFLEATLNS
e, REBFEAUKEEZEOEEZEN.
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REELNEEEZTIZEBZBREFITE
BMHRITHAFIENAEBESIATWLE I &,
ZHOBEE[RTET S2HBEICIE. CC
SIZTBWTEHMBmL., REMEERT L,
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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.

417 JL—FARUBORERE® A H,DS
AEEEOHEENTES L3I (H :
LERBEEREUVUIRBOEAKRZREE SR
XEFERAAZTEZEHZELTHIZTALL
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HEZZRGITI2XEIBFEORE N
BT HIEICIE. COERFTEZRFT
52 ¢,

BARRIER TECHNOLOGIES

N TR

4.18 Isolators or RABS, which are different
technologies, and the associated
processes, should be designed to

418 74 YL —42XIEFRABS (ch ik
BERLhLEMTHD) RUZFAICHEST
BlE,. JL—FABRBAEBEOHEED
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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.

BEMNODBMSINDIETRESINSD
ES3ICEHEThTWVWRZE, BEDKE

THMBEODHLAW D LELSRBEXR
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TLIZCEKDTEMITEHZ E,

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. |

i. Isolators:

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.

. The design of closed isolators should

ensure grade A conditions with

adequate protection for exposed
products during processing. Airflow
may not be fully unidirectional in
closed isolators where simple
operations are conducted.

However, any turbulent airflow should

not increase risk of contamination of

the exposed product. Where
processing lines are included in
closed isolators, grade A conditions
should be ensured with first air
protection in the critical zone and
unidirectional airflow that sweeps
over and away from exposed products
during processing.

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.

The design of RABS should ensure
grade A conditions with unidirectional
airflow and first air protection in the

419 AVLOMNDIBMRUVUIEBOESTIE.
EEREBRNICEVTEYBAEHEN R
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LTWAERZERET DL,
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critical zone. A positive airflow from
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the critical zone to the supporting

VOISOV FRE~AOBESRAR

X

background environment should be -hTWwsdZ &,
maintained.

4.20 The background environment for [4.20 74 Y L—42XIERABS®D/HNY Y
isolators or RABS should ensure the TS9O FREEF. F20EET 5
risk of transfer of contamination is RO ZRIMEEINTWE I EEHERT

_______ minimized. | AR®vOTHLHZ_E,

i. Isolators: i. 74V L—%
a. The background environment for a. OXT7A4VYVL—2DNNY OIS
open isolators should generally VFREFE—#IC. XERIL—FC

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

. 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.

Airflow pattern studies should be
performed at the interfaces of open
isolators to demonstrate the absence
of air ingress.

C.

The background environment for RABS
used for aseptic processing, should
correspond to a minimum of grade B
and airflow pattern studies should be
performed to demonstrate the absence
of air ingress during interventions,
including door openings if applicable.
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4.21 The materials used for glove systems
(for both isolators and RABS) should

(ZFA4AVYVL—2RURABSOMEAI
D2VWT) FRIUVRATLIZEDLDNSIME

4.21

be demonstrated to have appropriate
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mechanical and chemical resistance.

The frequency of glove replacement
_______ should be defined within the CCS.

i. Isolators:

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

Glove integrity monitoring should
include a visual inspection associated
with each use and following any
manipulation that may affect the
integrity of the system.
For manual aseptic processing
activities where single unit or small
batch sizes are produced, the
frequency of integrity verification may
be based on other criteria, such as the
beginning and end of each
manufacturing session.

Integrity/leak testing of isolator
systems should be performed at
defined intervals.

b.

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
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with each use, and integrity testing
should be performed at periodic
intervals.

4.22 Decontamination methods (cleaning [4.22 BRZ& Ak (FHRERVNA AL, I
and bio-decontamination, and where I (BRATH58) £EVFNEMH
applicable inactivation for biological NDFFIL) NEFIZEHLOA., BEDOE
materials) should be appropriately BINhTWEI &L, NATHRERT Y




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

ii. For RABS
The sporicidal disinfection should
include the routine application of a

sporicidal agent using a method that
has been validated and demonstrated to
robustly include all areas of the interior
surfaces and ensure a suitable
environment for aseptic processing.
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4.23 Cleanrooms and clean air equipment
such as wunidirectional 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.
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4.24 Cleanrooms and clean air equipment
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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.

TV RXRI5N0ERBEICENT HH
FERAVTEBHESTEMm AT LNSE C
Eo V) —UL—LOEREFM (%
BT EEL) T, EABEOBRETE=
YV EHBEIZREAN S TWLWS Z
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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):

i. installed filter system leakage and
integrity testing,

microbial airborne
contamination,

Reference for the qualification of the
cleanrooms and clean air equipment can
be found in the ISO 14644 series of
standards.
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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
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4.27 For cleanroom classification, the total
of particles equal to or greater than 0.5
and 5 ym should be measured.
measurement

at rest and

operations in

limits specified in Table 1.

both

should be

accordance with the

This
performed
in simulated

427 V)= )L —LOFEHDTICE. 0.5
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Table 1: Maximum permitted total particle concentration for classification

Maximum limits for total particle Maximum limits for total particle
Grade 2 0.5 ym/m3 25 pum/m?d
at rest in operation at rest in operation
A 3520 3520 Not specified (@) Not specified (@)
B 3520 352 000 Not specified (2) 2 930
C 352 000 3 520 000 2 930 29 300
D 3 520 000 Not 29 300 Not
predetermined (¢) predetermined (b)

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

(®) 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.

X1 . ERATTCORMUAFEDOHZTLR
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4,28 For classification of the cleanroom,

the number of

minimum

sampling

428 V) —VIL—LODFEHRDFIZDONT,

RARDNBEFMOKREROH R UAER

locations and their positioning can be
found in I1SO 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

BN I S014644 IX— F1IZFRENT
W3, BEERERBRERVZEDONY IS
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documented risk assessment and
knowledge of the ©process and
operations to be performed in the area.

4.29 Cleanroom classification should be
carried out in the “at rest” and “in
_______ operation” states.
i. 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.
. 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
___.__Toutine operational work.
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.
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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
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scientifically justified in the CCS. MIEBRFARBRET., ZXREERNELEOME
Airflow visualization studies should BMERITEDTHB &,

correlate with the air speed

measurement.

4.31 The microbial contamination level of [4.31 9 ) — Y )L —LOMEWFLLANIL
the cleanrooms should be determined N, TOHY—2I)—LDOEERMESTM
as part of the cleanroom qualification. D—MELTRESATWLWE I E., &
The number of sampling locations AEDREMOKE., XELEEThUX
should be based on a documented risk VM. RUBBEOEHZDIT. [iRA
assessment and the results obtained EERFABRRUVBZRERNTITIDOA
from room classification, air HBIR-FEIZODLWTOHEMNSED
visualization studies and knowledge of NEHRIZEDCEDTHDZ E, &
the process and operations to be JL—FOBEERHETFHOBOMEYF
performed in the area. The maximum 2OEKKREEBEZ. R2ICF7T, #BE
limits for microbial contamination PEEFMICE TIEMEERF) RU THEXE)
during qualification for each grade are KEOmMAZEDHDHZ &,
given in Table 2. Qualification should
include both “at rest” and “in operation”
states.

Table 2: Maximum permitted microbial contamination level during qualification

Air sample Settle plates Contact plates
Grade CFU/m? (diameter 90 mm) (diameter 55 mm)
CFU/4 hours(® CFU/plate
A No growth
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.

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. .

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.

Note 3: For the qualification of personnel gowning, the limits given for contact plates
and glove prints in Table 6 should apply.

Note 4: Sampling methods should not pose a risk of contamination to the manufacturing
operations.
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A ¥ FHL
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C 100 50 25
D 200 100 50

A ZTEMABIL—PZEHEZXEOM. BRESETHE. LEICRLTHERTH 4 KRR
CX#M|TH_ L, BEHRERL, BABRHHBBR FECAICIOTHD L. T
AWAHEMDEREESETEHELTL,

(*RF BHALZBLTETHOBAEBZHEFT TSI LENBVWILZRBTIZ2ODL D)

CRPOFEITL—FIZDODVWTRENT VDR TOAEL, TOHEITIL—FOR
Ho#BBEHEFMmICAVLOALSIE, RPDOAFAZEDI1ID2ZAVEL., XEKHYIC
AMOFEERAVWDEEZTICE, Z5LE7 70 —FICREENBEYITRSIATWLS

CAXEEHAKRZRALT,. CFUZE--TREEZERLTWVS. MOXEHFELLE
MEAWTCFULERLGDIPYADHERNA DL INDEEITRK, BEXFEDN,
BRAINILZBEBICRAMZREMICIRT L, -, BH5X{CFUED

_____________ MBERS CE.

CAEDHFERBEAOERMETFMEICE. REMBEAFIAIL - FRUFRBEIC
DLWTREFICRENATWLWLIREBZERAT S L,

CREBRBOAENBEERICHFRODYRIEH 0 LTREELRL,

432 9V —UNL—LERUBRZEIKRED
BEEEEIMES. FEOFIEIZHK-T

.32 The requalification of cleanrooms and
clean air equipment should be carried

- =

out periodically following defined EFHMIZTHLbhATWE I E, ZTOERK
procedures. The requalification should MEFBICEIRER. UTZEaH5C
_______ include at a minimum the following: | & .
i. cleanroom classification (total particle i D)=V IL—LOEHZD T (BMWHF
concentration), =

iv. verification of air pressure difference MEEOSEZ DR

... betweenrooms, and
v. air velocity test v. TREEHE
(Note: For grade B, C and D the air (F:YL—FKB. CRUDIZDWTIE,
velocity test should be performed CCSO—EB&ELTXEIRESISNIZURY
according to a risk assessment FHEICK-~-T.ZERREHAB,MNTHDATYL
documented as part of the CCS. 52 ¢ EEL. —ARARARAEBEEIND

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).
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maximum time interval for
requalification of grade A & B areas, is 6
months. The maximum time interval for
requalification of grade C & D areas, is 12
months.
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
___hot limited to the following:
i. interruption of air movement which
__.__affects the operation of the installation,
ii. change in the design of the cleanroom
or of the operational setting parameters
__._.of the HVAC system,
iii. special maintenance which affects the
operation of the installation (e.g.

change of final filters).
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DISINFECTION

HE

4.33 The disinfection of cleanrooms is
particularly important. They should
be cleaned and disinfected thoroughly

in accordance with a written
programme. For disinfection to be
effective, prior cleaning to remove
surface contamination should be
performed. Cleaning programmes
should effectively remove disinfectant
residues. More than one type of
disinfecting agent should be employed
to ensure that where they have
different modes of action, their
combined usage is effective against
bacteria and fungi. Disinfection

should include the periodic use of a
sporicidal agent. Monitoring should
be undertaken regularly in order to
assess the effectiveness of the
disinfection programme and to detect
changes in types of microbial flora
(e.g. organisms resistant to the
disinfection regime currently in use).
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4.34 The disinfection process should be

4.34 HEIRBEF. NUT—rEh30T

validated. Validation studies should

HhHT L. NUT—=2avTE., EE

24




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.

BAELNAIBENAET, HERE
MEOEEH (RERIEMEETT LN
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4.35 Disinfectants and detergents used in

grade A and grade B areas should be
sterile prior to wuse. Disinfectants
used in grade C and D may also be
required to be sterile where determined
in the CCS. Where the disinfectants
and detergents are diluted/prepared by
the sterile product manufacturer, this
should be done in a manner to prevent
contamination and they should be
monitored for microbial contamination.
Dilutions should be kept in previously
cleaned containers (and sterilized
where applicable) and should only be

435 JL—RFARUYL—FBOREHEMRA
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stored for the defined period. If the MER T —FEETFEIABEELR CE
disinfectants and detergents are TLTWAZEEZEHELT, ABRM
supplied “ready-made” then results BIHAEXTESABAEORRELZZ(T
from certificates of analysis or ANBIENTES,
conformance can be accepted subject
to successful completion of the
appropriate vendor qualification.

4.36  Where fumigation or vapour |4.36 V) —2 I —LRUNMET EZEXREAIC
disinfection (e.g. Vapour-phase BAXFIZEIES (fl - SHEBAEE K

Hydrogen Peroxide) of cleanrooms and
associated surfaces are used, the
effectiveness of any fumigation agent
and dispersion system should be
understood and validated.

R) ERWVWSEEICE., BEAXKRUIK
BUOATLOMREZEHZLASDNY T
_Fj_%):&o

5 Equipment 5 &

5.1 A written, detailed description of the |[5.1 RO HREFICODOVWTHMICTZ R L =X
equipment design should be available E (BE. IBRRUVUGHEOEERZET)
(including process and instrumentation NAEIhTWEZE, XTI,
diagrams as appropriate). This BEABOEEBUEF@/E ANy Tr— 0K
should form part of the initial EXRLTDHELEBIZ, BFORNEIZH
qualification package and be kept up to 2T 2 &,
date.

5.2 Equipment monitoring requirements 5.2 REDE=-AUIEREZTELN. AR
should be  defined in “user DONPEBSVWT I —Y—ERE
requirements specifications” during BEA#HKE)] FITESHLONA. BOoOBEKM
early stages of development, and FHOBICERIATWS I L, I8
confirmed during qualification. BRBUBRGBEBOZEHRFEEETZZRML., &

Process and equipment alarm events
should be acknowledged and evaluated
for trends. The frequency at which

MIZOWTEHMMT S &, BEHRZFM
TERMER. TOEXRKITEDSICLO
THA I E (EXLBEHREIELICRE
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alarms are assessed should be based
on their criticality (with critical alarms
reviewed immediately).

T3 o

5.3

As far as practicable,
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

equipment,

5.3

EEARLERY . XK. RAERUTM
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TERWVWEEITE., FEXERE~ADIA
YEREDANRBICHIRYT 5. BAKICE
OHon-FXFEERVRTEEFIR

access to the work area to specified FERTHE. FTHEEZRHEIT S C
personnel, generation of clearly ., BEMMAGESRIE. HEERUVEREKEE
defined work protocols and ZAYVUITLRBRETEILE, BREOR
maintenance procedures should be BZETDHLTIICE. GHAdRHEIAT
considered. Additional cleaning, ETRIZCETT S &,

disinfection and environmental

monitoring should also be considered.

If sterilisation of equipment is required,

it should be carried out, wherever

possible, after complete reassembly.

5.4 The cleaning process should be |54 FHEIEE. ULTHAATEEHD &S
_______ validated to be ableto: | IEAUT—kITATWSECEL
i. remove any residue or debris that would i Ehh-HEHSEOHEIZCEWLNAS VXY

detrimentally impact the effectiveness P25 XA2BBYWRVIIZRET D

_____of the disinfecting agentused, | ~c&.

ii. minimize chemical, microbial and i. BEDPRUVESAMOEROILEYMEF
particulate  contamination of the 2 WMEMEFE. MAFEFEEERMET
product during the process and prior to 5 &,
disinfection.

5.5 For aseptic processes, direct and |5.5 H#EEEED . ERICEEEMT S
indirect product contact parts should BEEUEEMICEMT Z2BRIE. B
be sterilised. Direct product contact B3 DTHBZE, BRICEE
parts are those that the product passes EMILI2ERKREIET. FEHXIETFEENR
through, such as filling needles or I E, BERNEBTIHAETH D,
pumps. Indirect product contact parts e EENICEMIIBREF. &
are equipment parts that do not contact mICEMLGVLS, RESAE-HOR
the product, but may come into contact mEEMLSESIEBEBRMTHL T, £
with other sterilised surfaces, the DEEUIESEAROEEMHICEER
sterility of which is critical to the LDODTHD (Fl ERAIYILEVIER
overall product sterility (e.g. sterilised HAF, TVICHBEADERY) .
items such as stopper bowls and
guides, and sterilised components).

5.6 All equipment such as sterilisers, air | 5.6 HE#/. TILEBRXTL (ZEED 7

handling systems (including air
filtration) and water systems should be
subject to qualification, monitoring and
planned maintenance. Upon
completion of maintenance, their return

AILVEAREBZET) RUBKYAT A
FEO0ETOHHRMKEMN. BHEMLETM. =
BYVIRVHEMGRTEEORR
EBR-o2TWVWEHI E, RFEENETL
ERICE., TOFERABMAICD VTER

[t
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to use should be approved.

ERTBH &,

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.

57 R OEEHICEELERMH/BIZCOLTH
FENDORTFEEZITES> LT SHEE
CIE, ERO0EEMHICN T2 EBENAS
DR FPOFEMmETSE LD ICEERE
I B &,

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).

AVUARTORNLEMF, JL—FAXRIK
BORBELIVEWEIFEREDIRE
R ENHOERZAEBL TIEILZLE
W (GHE. BEANILEERLN (F R
BEhURILAT) EHBICERESIND
EFITEF, CORY THLY)

5.8

o

5.9 Particle counters, including sampling | 5.9 Al F&t$s (Yo TUIEEZED)
tubing, should be qualified. The T, BRHEFHIIATNNEI L, F2
manufacturer’s recommended —TJOEBRBRUBMNAY FEIZIONT
specifications should be considered for F. TOHETOHELEZRZRHNT S
tube diameter and bend radii. Tube . Fa—TORSIEFE—MMITTm
length should typically be no longer LRATHD L (B, ZHHNTSE
than 1m unless justified and the NTWHEFITEK., CORY THL) |
number of bends should be minimized. BEoEBMEBEBFROBMAZRNMEINATISD
Portable particle counters with a short et HUTVUITEORINEWVE
length of sample tubing should be used mHRAWMAFEHEFL. ERSTEMT
for classification purposes. AWadZ &, ERYITUDIAYFR
Isokinetic sampling heads should be . —ARKRFECATLIZEVLDTAWL
used in unidirectional airflow systems. 2l Lk, MHFHHEFIX, BULARA
They should be oriented appropriately AP CEEBRMICTESEITHLCE
and positioned as close as possible to BELT. EMBEAIN2AKZRBET S L
the critical location to ensure that DTHALZHRET D&,
samples are representative.

6 Utilities 6 1—T14YVT«

6.1 The nature and extent of controls |61 A—F 4 UF 4 AT LIZCERIT ZE
applied to utility systems should be BEORABRRUVEHAIE. T01—F 1Y
commensurate with the risk to product TAICHESEGaRE~AOY XJITHIE
quality associated with the utility. T5HLODTHDIE, TDA N b+
The impact should be determined via a F. VRVF@mZBELTREL., CC
risk assessment and documented as SO—HLLTXELRLT S L,
part of the CCS.

6.2 In general, higher risk utilities are those [ 6.2 —figMIC. LBEME LW RV D1 —TF

_______ that: | 4UFALE. ROLDTHE,

i. directly contact product e.g. water for i HRICEEEMILILO (Bl EE2R
washing and rinsing, gases and steam VI T ERHOK.BRERADARARUKE

. forsterilisation, | R) .

ii. contact materials that will ultimately i. REMICESO—WELRDIEMHICE
__.___become part of the product, | mysvo
iii. contact surfaces that come into i, M@meEMT S5 LG brREICHE
__.__.contact with the product, | mysvo
iv. otherwise directly impact the product. iv. T, WEICEEASA NI FE5 X

530
6.3 Utilities should be designed, installed, |6.3 2 —F s )T a4, TO21—T 4

qualified, operated, maintained and

>
-

1
ADVATLNHAFEBYICHET D
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monitored in a manner to ensure that LEHRI DELSICEFIA, BRES
the utility system functions as N, BRMEFEEA,. BBL. RTE
expected. BEh, BD2DE=24—chTWd I &,
6.4 Results for critical parameters and |6.4 VX2 D5 W1I—FT 4T 14 DEEN

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

A RVEEZERERMEORBRERE
HMSERIMOFRICLT., VX T
LEANEDLGRKEITREZA TS
LEHRT D L,

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

i. pipeline flow direction, slopes, diameter

iii. valves, filters, drains, sampling and

and length,

user points,

6.5

A—TFT 4 VT4 RATLEAITODREER
EE,. FOVATLDSATHA4 5L
ICE->THRESINATWEZ L, BEE
BREIZE,. BRORBRUBERR.
BEREEMURMNRUIDRTLEHK,EZS
HBE, —BHIZ, ROKLS LHEMN
NEEBERIZCEZTN S :

INILTHE, 4005258, HEKk%ZHB. B
HKERBEFELLI—YF—HRS >+

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

6.6

BEE. 9 b F0OMMODI—FT 1) T«
N —VI)L—LAICHTWLWTEES
W, TALRABIT OB NE FI(2IX,
BAHRILETHIOLNEHLZME, FAESI L
TWHAWHOBEVEEBNTERLEK
SIZEAMFTHE, BRITIX, BBE
DHEBEREDOFFIELERUVESZAHIC
T5L0OTHB L,

pipes.
WATER SYSTEMS HBKDRT A
6.7 Water treatment plant and distribution [6.7 #MMAEMFLZHE. BULRKEDKD

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.

EECETIHBRZERT DL S5I12.
KMBHEBRUOBEKS AT LMNHKE S
h, iaIToh, BAF TR, TR
‘TEh, EEEFMHIA,. E-42—&
h, BOBRFEEIAh TSI L, H
FF. MEVOFL BERUTI VR
POV RBEMEOFEED) RY
/Mt T H5LES5EEZELDC &
(Bl - BEEICEMZHTTCESICTHEK
TEH&35I2LT. Ty RLITELL
T) o VAFLHIZIZAILEDREEN
TWaBEBEIZE., ZOE=ZFVVIR
VRSTEBIZENGEEEFILS Z &,
SESINTKIE. BEITLIERAOR
TOE/ VS I7ICEET A &,
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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.

6.8

BEYBZLARILOYWEMN, LEHRUTM
AMFHNERE (ZFHEDOELEZEE
ICAND) ZREFEITLHLSI12. KD
AT LN EREFHEESHALBE DN T—

FEhTWa I &,

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.

6.9

BAKSCATLHRNODEEZ*®EDI2KDOTEN
FEARKREICE--T. MEYDOHFBER
UVEFDEDNAFT T4 LLEBREDY) X
vEmMETBHE, REF., BENE
FMoMICHEISA, EODBEMICE
—A—EhTWBZ ¢,

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). WEFI
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.

6.10

EHEAK (WF 1) [, EHRETE
BMIZEOLONTWERBIZCEHRT 5K
MNoEEL. HEYVEFTODIVRI ER
IhMNMeT BHF% (fl : 70CEZBZSEE
TEHBRERIES) THEEBERUSET
B2, WFIIX, ZBXRXIIEE LM
ZOREIETHEHEET S L, ThIC
. ER&FERAAT. B ERBXES
J 74N NEBEDMOEY A&
HAEOLELERBENESENE S,

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).

611 WF I OFB2 I ICHEKXKEOHRE

HWREBEK 74 IILEIHRY F+ 540 TL
2EBEICIE. FOT4ILEANFLEDOHR
EBREBTL-TIEHEDT . ZFOHEMFITHE
EUERRIZZAILEADE 2 ZHER
T52¢, BZETANLFILOEEZN
LT 5EE (fl : MBIZED) NE-
TWBZ ¢,

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

6.12 NA A T4 IVLBERDY R &R/

tTF s, FPOHEDEZRTDa—L
- T. . BEEXXEHRBEMS
NhZBEREL--HRODHBERB L
T. WK ATLOBRE. HEXIEE
ENfThbhTWWd &, IEZEITHK
VATLDODHEZSEToREBICIE. N
T—rENEEE  FEVRLFIEZE
I dE, HE-BEDODRIZIK., X
FHRBILHEL, BEBKVRATLE
BUFERICET SETIC. EEMEARD
WRIZDWTERBZEZRZIT S &, T2,
MEWEHRR TR XY UER
D/ERIZDODVWT., HBMERTHDZ &
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use and microbiological/endotoxin
results verified to be within
specification and approved before

batches manufactured using water from

FRITHEEDHIT, HFBKVIT
LOKzEeFE--THES NN Y FHAR
B/ HBABHEICANDANICEKR Z
ZFH L,

the system are considered for
certification/release.
Regular ongoing chemical and |6.13 AKX T LICDODWVWTEHMIC Ik ZE

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 processes.

MERUMEMOEENGEE=21) >
J%ToT. TOXKARAEZRHEKIZE
ABLBETSAZLZHBRETSHII L., £
HEBET. EABOERETIET —4
ICESCEDTHBHE, T=. D
ZOERMEBTM. EEHROE=42 Y
VORUVERBAENOERIZCBELONET —
AIZESWVT, EHPMICRET Z L,
BHENLBEAYVIT—20OBES:
ToT. VAT LEREICHEFLGEWL
ERADBNIERET S L&, REKIN
Ja4YS5LlIE. CCSOERSEHEIZK
Cr-dnEddE, -, KOBMHE
LEBEMERVEATIEROELETCEME
NDERTHNRN—LT., AT LEK?%E
RBRIZ2KBHENEHHICHTICHS
NTWdILzHRTHI L, BRI
WMEt@EE., EEEFEET —2ITE <
LOTHBI L. BAR/DIIT—R LT
—20BRAEEREMRERFTIT H &
T, 2EIRBICAVLOASZEZEBRDK
FRMTIBARNDECEL 1 DEFE
hdZELxHRTHIL,

6.14 Alert

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

6.14 EREEHNLDHNNEEF., XEEL.

BEITZ2E. BD. HZANEMN
BIRY (BR) OFHEN. XIFIFFL
CIHWERBZELLFPATLETZ T
LTWESHEEMNESHHEET SZHREZ
T52¢, LEREBEEONANEZ R
RAELT,. ZZ0NnNSBAERAZF #
FL,. B2, ZOKEFESHERELELT
HROGERVEEIER~DBAENA
DIND PRI WHAEIET B E,

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

6.15 WF I X7 LIZ(F.

KEBKRFE
(TOC) RUGCERXREZERE=4
UG FTBVRATFLEEDBEE, £
nold, FTEREBRAERLY L. ¥
ATLMEEEEKIZODOVWTOEN-IEE
EHYUBBININLTHD, REMBORE
BRIE., URIVIZEDILCIDTHD
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risk.

&,

STEAM USED AS A DIRECT STERILISING
AGENT

=R

BERMELTRALLONADKESR

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.

6.16

MKkES (FHFKESR) REZE~D
HigkE, BUICHERINLELOTH
B &, MAKEARREELKEIX., £R T
NEKEXDBREINFTEDLEYVER
VUIVFRMEFSUDLRILIZEHLT
WBZELZHRT DESITHFF SN,
EiEMEFMch, ERchTWVEZ &,

6.17 Steam used as a direct sterilising
agent should be of suitable quality and
should not contain additives at a level
which 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 s
obtained for analysis on a regular
basis. Other aspects of the quality of
pure steam used for sterilisation
should be assessed periodically
against validated parameters. These
parameters should include the
following (unless otherwise justified):
non-condensable gases, dryness value
(dryness fraction) and superheat.

6.17

EERAESEELTAHALWLOLNEKESR
. BN RE0IDOTHAZE. F
-, R XEIHMEOFELES KL
BIHILAN)LOFMWEERELTCIERES
B, EMEXX TR REmm (4 : %
LB BEBEHEOA—FY L—THEHA
M) DEERERAOMKEIZHET
HEEEBEBIZCDOVNTIH., KEKDEHE
BOAEETIERFOWF I OBRITE
057 (MEDRBRIIKEZREBR
ICHBETHW) [CBEEIT B E, B
HBREABERAY S a2a—ILAE>TL
T. ¥BE2RZRBTEHIMAKEBRINE
HHUIZCAMICHINDI I EEZRERT D
k. RERAOMAKESOREIZOWN
THOFDMmEBHELELT, NYT—F+ &
NS A—RITH L TEHRN LT
NEIhTWEIE, Thd/5 A —
BIZCIEUTZEDHDDIE (BBH. A&
ZEMERATIATWR EEIZE., O
[RY THWL)  FEREBHEIR. ERE
(BB E) RUMBE,

GASES AND VACUUM SYSTEMS HRAERUVEZEYRT A
6.18 Gases that come in direct contact with | 6.18 ® & 1 XREABOXTD EEEEHMR T

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.

Bl EEHBZAREIE. EEHRE.
WREFRUBEHIZODLVLTOREHNE
PYLhtDTHd b, B AXADAR
RUBHE., Y HTAREEBORTZ
ZEBICANT, 2 TOREENRTA—4
(AP RUVKHTOEEEZ2ST) BE
SR TW3BZ ¢, £ (4T 558)
FNRoDNRTA—41F, BEITZER
FOETE/ VTS IXEIEZEZDO &
BEERKFHICEST D &,

6.19 Gases used in aseptic processes

6.19

BEREAEICBVTHWVWSHRERE., R
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should be filtered through a sterilising
grade filter (with a nominal pore size of
a maximum of 0.22 ym) at the point of
use. Where the filter is used on a
batch basis (e.g. for filtration of gas
used for overlay of aseptically filled
products) or as product vessel vent
filter, then the filter should be integrity
tested and the results reviewed as part

of the batch certification/release
process. Any transfer pipework or
tubing that is located after the final
sterilising grade filter should be
sterilised. When gases are used in
the process, microbial monitoring of
the gas should be performed

periodically at the point of use.

BIL—FJ241L% (AHARILPEK
0.22uym) B LT, AWAZDIHFIZTH
WT T4 LANEBFTEHIE, BT«
WEAENYFTHERTZEE (&
HREZICEIVERREZFFAOEZOD
SHESERAOHARAD 7L 7 0E)
R GEOBES I ILE2ELTHERA
TEH5HEICIE. Z4L30T AR
ToT. TOHREENy FRIEH
HABHE7OLRAO—HBELTRE
TEHIL, BRMBERBAIL—F D71
LWALBICKRBEBSNE-BEAOEEX
FFa—TrAbhiE, BREShTW3
b, IRRPTHREZERAWD E &I
. AWSZ0BTEHMIC., HzA
ADWMEME=Z2 )TN ITHLATL
52 &,

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.

6.20 EZVARTLXIEIMEYRT LML
DERNMBERICHLTEENIYRY %
LELIHERICE. HREEVAT LA
XIEMESRTLANEIEL EZRICHER
EHLEI HHEEN LTS &,

HEATING AND
HYDRAULIC SYSTEMS

COOLING AND

& - fEMAOKIEDRT L

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.

6.21 KAZWITMEB - AT EH5LRAT LI
HTHEITLIREOEEZELZTIDE., T EHA
CEHFREENBIZIHEEETNATLSC
Eo EDVRATLREYIZHABEL 2R
HEV /" XEXXFEZEVILED S E
ULEEAGTSATWVNSC &,

6.22 Any leaks from these systems that
would present a risk to the product

6.22 ThHLLPATLANLDRAENEGIC
¥LTUYURVZEZ T e HN

should be detectable (e.g. an . BHEAETHD L (fl - FHRK
indication system for leakage). HORT L)

7 Personnel 7 ANB

7.1 The manufacturer should ensure that | 7.1 ®WEEEX., EUICEETMZE = (T.
there are sufficient appropriate BBz ITTHEY., BOEEHSR
personnel, suitably qualified, trained NDHERUVRE., LTVICZTOEHER®D
and experienced in the manufacture BEFEEICALVLN I TEOHEHM
and testing of sterile products, and any ICTBBRZAITHAEVLGABEZ T HICHE
of the specific manufacturing RBLT.,. EFHNGORERUIFKLNIZ
technologies used in the site's BRAEINSGMPESFZHERT HC
manufacturing operations, to ensure &
compliance with GMP applicable to the
manufacture and handling of sterile
products.

7.2 Only the minimum number of personnel [7.2 2 1) =2 )L—LRAIZEZR/NEO LT
required should be present in DHEANBETDZZE, D)—2L—
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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.

LADHEEEFEORRARABEZESH TXE
it dEebic, EABFOBEKMETME
RBUAPSEzZzTS5BICHRFEL. BEF
HRIEZELEDLDEWVWESIZTEHI &,

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.

7.3

FHIlE. RTFEE, T4 )5 &%
TEHIERUIVU—2IL—LIZIAB A
2FBZEVCETOANER. TEHMEHK
Bilg., FEXRKEROEHRETMEV
EHMNGOBEENECEETIEMS
HITBT3FmEZTE22 8, COH
BilFEICE. MEMERUVBFEZEOE
BErEHDZE Tl VU —2IL—
LE®E., FEHMH. BEERERHRU
FEFUGORE (VYL—FBYY—Y
W—LIZAETHHEEEFERV /- XIEY
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1) TVICHEAER TRV EZTDE
FIZHTHIREHLEDEBENEZEICHE
ICERAABAIAND L, HEINHFED L
RN)LF., TOAEIPRETHIHRIRV
EEBEOEEEIZCEDCLDTH B
Eo

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.

7.4

JUL—KFARUBOREIZIBADA
B, BEERFOEELRERARUVER
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5L, Ff-. BERTFBEMEDTE
NDEEZEZEHDHE (FHE L.
B, WMEBEVNI—FK (BEAYRY S
) ExE_AYCUIBEET S, &
BLEINZBEMBEICOLNTIX, 9.30 &
*5HB) . BEREEINTHOHATLNEX
ETHLhhd3FEDODIL—FARUVIT L
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DIF. BYICEEFMZZTTLD A
B (fZEXKBFHIFMIZCEKRLTE Y.,
B MELGVWHEREGE-FAPSIZS
mLTWE=E) CTRBLOATWS I &,

7.5 Unqualified personnel should not enter

grade B cleanrooms or grade A in
operation. If needed in exceptional

7.5

EHFEESITTCOLVEWVLDAEIX, L
— KB YU—VIL—LXIEEESRD Y
L—FARBICA-STIEE S AL, 4l
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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.

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

7.6
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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
which 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.

7.7
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7.8 Personnel who have been engaged in
the processing of human or animal
tissue materials or of cultures of

7.8

EFELLEEYEABRMMEIIEIHME
MOBEEY (RICHEIETHEASZ L
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micro-organisms, other than those
used in the current manufacturing
process, or any activities that may
have a negative impact to quality (e.g.
microbial contamination), should not
enter clean areas unless clearly
defined and effective decontamination
and entry procedures have been
followed and documented.

REICHITERAT A THEARY b
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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 wused. The wuse and
disinfection of such equipment should
be included in the CCS.

7.9
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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.

710 VU — U L—LOKEEXRBFRARUF
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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 time and that the
packaging is visually inspected to
ensure it is integral before wuse.
Reusable garments (including eye
coverings) should be replaced if
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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.

FERRABREHZERFAT S &,

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

712 BRIEF, FEEBENHCCEICLDRT
LZEHMAZONELDOAEESIATLS
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7.13 A description of typical clothing
required for each cleanliness grade is
given below:

i. Grade B (including access/interventions
into grade A): appropriate garments
that are dedicated for use under a
sterilised suit should be worn before
gowning (see paragraph 7.14).
Appropriately sterilised, non-powdered,
rubber or plastic gloves should be worn
while donning the sterilised garments.
Sterile headgear should enclose all hair
(including facial hair) and where
separate from the rest of the gown, it
should be tucked into the neck of the
sterile suit. A sterile facemask and
sterile eye coverings (e.g. goggles)
should be worn to cover and enclose all
facial skin and prevent the shedding of
droplets and particles. Appropriate
sterilised footwear (e.g. over-boots)
should be worn. Trouser legs should
be tucked inside the footwear.
Garment sleeves should be tucked into
a second pair of sterile gloves worn
over the pair worn while donning the
gown. The protective clothing should
minimize shedding of fibres or particles
and retain particles shed by the body.
The particle shedding and the particle
retention efficiencies of the garments
should be assessed during the garment
qualification. Garments should be
packed and folded in such a way as to
allow operators to don the gown without
contacting the outer surface of the
garment and to prevent the garment
from touching the floor.

. Grade C: Hair, beards and moustaches
should be covered. A single or
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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
_....andparticles.
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

. Additional gowning including gloves
and facemask may be required in grade

NAFXTYIIZTHE-H>TWVWE ETFT2HEX
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FRYRDEEZLONBEEDELT
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C and D areas when performing EEICK.JL—FCRUDMDRERNIZ
activities considered to be a BPLWTFRERUVEBIRIVEDEMMN
contamination risk as defined by the BEEKRBERAPERINE D,
CCS.

7.14 Cleanroom gowning should be [7.14 2 ) —Y I —LOKEERBFAIEIEY
performed in change rooms of an TEREFHROERENTITILoT., #
appropriate cleanliness grade to EKOBRAENRBFIATHS LN

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

ERENTWEZE, HTFOENE
XK (BEADOTEZRL) AT L—FB
EUCHOREBICEEDUMNIERER
THELAFATEAELLGL, ETFTO24R
EXRFY—E—RDBEHERARR—Y
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processes.

7.15 Every operator entering grade Bor A|7.15 Y L—FBXIZIADRKRBIZA D&%
areas should gown into clean, 2EFIFX. AHBEICEU LY IDE
sterilised protective garments BRUREFAGREEEXEK (BEHEEDY

(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.

RURRIVZET) #2FBT D &,
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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

716 FXOBICFRZEHMICHETT S
CE, FERRUFENBELTHSR
FRODVRIVZI T EEICR. B
LITXR|T A&,
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any risk of product contamination.

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 Vvisual
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.
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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.
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8 Production and Specific Technologies

8 HERUEAODRKIM

TERMINALLY STERILISED PRODUCTS

ERBEEICIDIEA

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,

8.1 MAEM. TVFIMXLU/HANKEDE
RUMHMFOURIVERET 5128
ERYRERUVUEMHOEREEEIRIET
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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.

W, R NREICELEREELE S &
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8.2 Primary packaging containers and (8.2 1 XRBEXDOEZBRUEBRDIET. N T
components should be cleaned using —trEhtE=7R R ERAVTHESRILEL
validated processes to ensure that T. MAF. TVFFXTV/HBHKE
particle, endotoxin/pyrogen and MEBRUONAAN=—TUITDNTHELY]
bioburden contamination is ICHEFE2HBMEIATWEZILEERT S
appropriately controlled. Z &,

8.3 Filling of products for terminal [8.3 XERBEDIL-ODEBDOBEFRITEL.
sterilisation should be carried out in at L EBLTL—FCERBEDRTITS
least a grade C environment. &,

8.4 Where the CCS identifies that the |[8.4 A (X, BRBRXTEEEINP Y TH
product is at an unusual risk of 5. BHFOONEVWRIEIEREZHL S
contamination from the environment AMICHPBEAULEBCRENSHDLIE. &
because, for example, the filling GENBREMNSCBEETHWEED YR

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.

cshrhbdEMNCCSTREENS
BEICIE. RETEIL—FCcny Yy
TS99 FDTL—FRAIZEWT S &
BRErRBFTEBTLHL,

8.5 Processing of the bulk solution should

include a filtration step with
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.

a

8.5
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8.6

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

8.6
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Table 3: Examples of operations and grades for terminally sterilised preparation and

processing operations

Grade A - Filling of products, when unusually at risk.
Grade C - Preparation of solutions, when unusually at risk.
- Filling of products.
Grade D - Preparation of solutions and components for subsequent filling.

R  BBRBBAZRCIIAHN - IREXOE-OOFREFRRVEXROEMKNH
JL—FA |- HROBFBREEE (VRAINBETLEWVIES)
JL—FC |- RRORHUERXR (VRINBETHEVSEE)
- HROFHREEER
JL—FD |- ZNBRDERZREOLODEROALREEZRUBHMOERESE
ASEPTIC PREPARATION AND | EEREEICK IR - TRMEX

PROCESSING

8.7 The aseptic process should be clearly |8.7 EFZEIREA., AREIZCEH > TWL
defined. The risks associated with 52t TOERBHEIRBICES YR
the aseptic process, and any JIZD2WT, £, fHEITIEREE
associated requirements, should be NenlE, BESh, FEIh. B
identified, assessed and appropriately CEBINA TSI E, T EED
controlled.  The site’s CCS should FHODOHEBRERE, E=F2JVIDEKX
clearly define the acceptance criteria EERUZOENHEOREZ. TOH
for these controls, requirements for EMODCCSTHHEIZCEDSI I L, &
monitoring and the review of their BVARAVEEET LA ERVFIENEE
effectiveness. Methods and BEh, EEShTWdZ&E, BD Y
procedures to control these risks AUVTHERBRLEZLDOEF, EXITXEL®L
should be described and implemented. LTHELCZ &,

Accepted residual risks should be
formally documented.

8.8 Precautions to minimize microbial, |8.8 EFEREFREOCERKMEEDR., (NI
endotoxin/pyrogenic and particle ARBRBAORMBOERBZEL) £TO
contamination should be taken, as per ITEEROM. RUEFEREESRT
the site’s CCS, during the preparation ICEHITDZIETCORMICELNT., MEY.
of the aseptic environment, during all IVKRMFEREDU/RBUEDE RV MA
processing stages (including the FOFEEZEEN T EIFHEELN. £
stages before and after bulk product NDHEEFNDCCSIZH-T., #FL A
sterilisation), and until the product is TWdHI &, MAFRUMBMMZEZREL
sealed in its final container. The PFIUVWHEOEEIX. VU —2IL—LA
presence of materials liable to ATENMeEhTWEZ &,
generate particles and fibres should be
minimized in cleanrooms.

8.9 Where possible, the use of equipment [8.9 Y L— FA~NDERENABREOLE

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

HEREOLLTEELDYURYVERMET
5rE0HICIE. HH53RXR{RABS., 74
YL—EFZFZOMIATLDHZBEBZRAL
o ¢ERHATHBCE, TREZORY
FERUBEELT. BEBEANEXRL
NABRBEZITOLEVNWESICTRIED
R LED (Hl : LRWE > R,
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direct human critical interventions (e.g.

dry heat tunnel, automated lyophilizer ) .

loading, sterilisation in place).

8.10 Examples of operations to be carried |8.10 R D EBEEFE2ESEHICE L TH

out in

grades are given in Table 4.

various environmental NEZEZEDODERKRBIZE. RA4IZTET,

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

operations

Grade A

Aseptic assembly of filling equipment.

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

Aseptic compounding and mixing.

Replenishment of sterile bulk product, containers and closures.
Removal and cooling of unprotected (e.g. with no packaging) items
from sterilisers.

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

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

Loading of a lyophilizer.

Grade B

Background support for grade A (when not in an isolator).
Conveying or staging, while protected from the surrounding
environment, of equipment, components and ancillary items for
introduction into grade A.

Grade C

Preparation of solutions to be filtered including sampling and
dispensing.

Grade D

Cleaning of equipment.

Handling of components, equipment and accessories after cleaning.
Assembly under HEPA filtered airflow of cleaned components,
equipment and accessories prior to sterilisation.

Assembly of closed and sterilised SUS using intrinsic sterile
connection devices.
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8.11 For sterile products where the final
formulation cannot be filtered, the

_______ following should be considered: |

product and component contact
equipment should be sterilised prior to

i, all raw materials or intermediates |
should be sterilised and aseptically

" iii. bulk solutions or intermediates should |
be sterilised.

8.11 x¥MEBTEREEBRIT 2 ENTE
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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

8.12 B RICEEMXIXIMENICEMT
BREEAORE. BRAYORUAFER®D
AEEE, HIXEERVERBMEEE.
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isolator is used, the background should
be in accordance with paragraph 4.20.

420 i ICEHT B &,

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.
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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.

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.
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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.

8.15 PHMIUTEH - REFHDHRBE.
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8.16 There should be an authorized list of
allowed and qualified interventions,
both inherent and corrective, that may
occur during production (see
paragraph 9.34). Interventions
should be carefully designed to ensure
that the risk of contamination of the
environment, process and product is
effectively minimized. The process of
designing interventions should include

816 A EICHM L THEE LB AN ARHKE
(9.34 #2383 HB) ThHhHoTHBINT
WTEHEDEBHUT@EADELED (KE
BMENTABRERVZ2ENAEEOR
EZ) ITDoWTO, REBEInNFUYVRXRMN®W
HBdZE, TABRBEEF. BEE. IR
VESDEFELEDY RTINS EMIZHE N
LEEIhTWEILEHRITDHLSEE
[CBHEIhAhTWVWEIE, TABRKELS
HIH570+ERICEF.,. SRARVEEE




the consideration of any impact on
air-flows and critical surfaces and
products. Engineering solutions

should be used whenever possible to
minimize incursion by operators during
the intervention. Aseptic technique
should be observed at all times,
including the appropriate use of sterile
tools for manipulations. The
procedures listing the types of inherent
and corrective interventions, and how

to perform them, should be first
evaluated via risk management and
APS and be kept up to date.

Non-qualified interventions should only
be used in exceptional circumstances,
with due consideration of the risks
associated with the intervention and
with the authorisation of the quality
unit. The details of the intervention
conducted should be subject to risk
assessment, recorded and  fully
investigated under the manufacturer's
PQS. Any non-qualified interventions
should be thoroughly assessed by the
quality department and considered
during batch disposition.
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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).
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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:

i. the holding time between equipment,
component, and container cleaning,

_._._.drying and sterilisation;

the holding time for sterilised
equipment, components, and
containers before wuse and during

.. filling/assembly;

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

the time between the start of the
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sterilisation or filtration through
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

REBRTITAILANE ZTOERBEHER
BEIRORTETOMOKME, H2E
C.ZEOHEBRRUMEDTEZEZSFREICA
Nz . FESIhIERFKRANEDH AT
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ot storage;
v. the holding time for sterilised product | v. BHEFAERICOVWTERFTERMOK

_______ prior to filling; TR A

__.Vi. the aseptic processing time; | vi. MERSERME
vii. the filling time. vii. B8 3 E K

8.19 Aseptic operations (including APS) [8.19 Z£HFEFICHEOEMAMLEZAE T 5 A

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.

ENEHMICERENE (APSZEET)
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FINISHING OF STERILE PRODUCTS

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).

EEMNSOLEEITHEE
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8.21 Final containers should be closed by
appropriately validated methods.

8.21 RERABH/EF. EYIZNYT—FrEht
AETHESTSHZ L,

8.22 Where final containers are closed by
fusion, e.g. Blow-Fill-Seal (BFS),
Form-Fill-Seal (FFS), Small and Large
Volume Parenteral (SVP & LVP) bags,
glass or plastic ampoules, the critical
parameters and variables that affect
seal integrity should be evaluated,
determined, effectively controlled and
monitored during operations. Glass
ampoules, BFS units and small volume
containers (100 ml) closed by fusion
should be subject to 100% integrity
testing using validated methods. For
large volume containers (>100 ml)
closed by fusion, reduced sampling
may be acceptable where scientifically
justified and based on data
demonstrating the consistency of the
existing process, and a high level of
process control. It should be noted
that visual inspection is not considered
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as an acceptable integrity test method.

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

8.23

BEUND AT LZERAWVWSE GO
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as supplier management, packaging
component specifications and process
knowledge.
8.24 Containers sealed under vacuum [8.24 EZXREICEHLE-BFHE. R H

should be tested for maintenance of
vacuum after an appropriate
pre-determined period prior to
certification/release and during shelf

HABHEMCFORDOA-BEN L
HRzEL-®R. RUEDHAREOM. E
EREORBFIZOVWTHEST S &,

life.

8.25 The container closure integrity |[8.25 BHREFROETEHE NN T—2 3 VI
validation should take into . EROZTEHIZCEADA ONY b %
consideration any transportation or EZ58ZTNDHLIBEXETREDE
shipping requirements that may KEHE (Fl: BEXEIBImZREIZ L

negatively impact the integrity of the
container (e.g. by decompression or
extreme temperatures).

5H0) ERBICAND &

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

8.26

NATILOX Yy TEBMOAD
NAXEOFEBFEHMHNFLEREIEHED
BEICE. BZXBZBEEHDEMNICENT
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separate  station equipped  with LI 5EEZHELDH L,
adequate air extraction should be
taken.
8.27 Vial capping of aseptically filled [8.27 EEEFEICLVARBREI L - &

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
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performed under grade A conditions
either in an appropriately designed
isolator or in grade A with a grade B
background.

—KFBRAYHYTSHOUKRERET BT L
—FARODWT hAHAhDIT L—FAEH
TTITS>2 &,

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.

8.28
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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.

8.29
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8.30 AIll filled containers of parenteral
products should be inspected
individually for extraneous

contamination or other defects.
Defect classification and criticality

should be determined during
qualification and based on risk and
historical knowledge. Factors to

consider include, but are not limited to,
the potential impact of the defect to the
patient and the route of administration.
Different defect types should be
categorized and batch performance
analysed. Batches with unusual
levels of defects, when compared with
routine defect numbers for the process
(based on routine and trend data),
should be investigated. A defect
library should be generated and
maintained which captures all known
classes of defects. The defect library
should be used for the training of
production and quality assurance
personnel. Critical defects should
not be identified during any subsequent
sampling and inspection of acceptable
containers. Any critical defect
identified subsequently should trigger
an investigation as it indicates a
possible failure of the original

8.30
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inspection process.

8.31 When inspection is performed
manually, it should be conducted under
suitable and controlled conditions of
illumination and background.
Inspection rates should be
appropriately controlled and qualified.
Operators performing the inspection
should undergo visual inspection
qualification (whilst wearing corrective
lenses, if these are normally worn) at

least annually. The qualification
should be undertaken using
appropriate samples from the

manufacturer's defect library sets and
taking into consideration worst case
scenarios (e.g. inspection time, line
speed where the product is transferred
to the operator by a conveyor system,
container size or fatigue) and should
include consideration of eyesight
checks. Operator distractions should
be minimized and frequent breaks, of
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an appropriate duration, should be
taken from inspection.

8.32 Where automated methods of [8.32 BE#{tEh-BREAZZHAWVSBHEA
inspection are used, the process 12k, #07owx%ENN)TFT—FLT.,

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

(BROREXXRFIREHEIZA VN b+
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DREIIZ, RUNYyFEAKRKEZBEBLT—F
HET. REXMWEBEFARFZAVLT., &
ZEEOMHEEFYLODHABIT S

and at regular intervals throughout the &
batch.

8.33 Results of the inspection should be |8.33 RENDHEMNEHRER LTS Z
recorded and defect types and EL BEDOFBRBOERRUVHKEHIAER S

numbers trended. Reject levels for
the various defect types should also be
trended based on statistical principles.
Impact to product on the market should
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STERILISATION A

8.34 Where possible, finished product |[8.34 AR HKREFE, NYT—FrEHh

should be terminally sterilised, using a
validated and controlled sterilisation
process, as this provides a greater
assurance of sterility than a validated
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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.

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

HEEHANYUT—SaveEEKDRA ST
—ND—RBELT,. BRRURIDNDEF
EIZDOVWVTERFET SR L,

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.
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8.40 Routine operating parameters should
be established and adhered to for all
sterilisation processes, e.g. physical
parameters and loading patterns.
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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.
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8.41

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 the  manufacturer’s
instructions. Where Bls are used to
support validation and/or to monitor a
sterilisation process (e.g. with ethylene
oxide), positive controls should be
tested for each sterilisation cycle. If
Bls are used, strict precautions should
be taken to avoid transferring microbial
contamination to the manufacturing or
other testing processes. Bl results in
isolation should not be used to override
other critical parameters and process
design elements.
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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 Bl
quality is not compromised. Prior to
use of a new batch/lot of Bls, the
population, purity and identity of the
indicator organism of the batch/lot
should be verified. For other critical
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parameters, e.g. D-value, Z-value, the

batch certificate provided by the
qualified supplier can normally be
used.

Shf-#tieENIRB/ LNy FIEASE
ZFRALES.

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.

8.44
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8.45 Sterilisation records should be
available for each sterilisation run.
Each c¢ycle should have a unique
identifier. Their conformity should be
reviewed and approved as part of the

batch certification/release procedure.

8.45
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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.
If sterilised items are not wused
immediately after sterilisation, these
should be stored using appropriately
sealed packaging and a maximum hold
time should be established. Where
justified, components that have been

packaged with multiple sterile
packaging layers need not be stored in
a cleanroom if the integrity and

configuration of the sterile pack allows
the items to be readily disinfected
during transfer by operators into grade

8.46
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A (e.g. by the use of multiple sterile
coverings that can be removed at each

RHDBHIEICRFYVRENER SN DH
BICE., SZAEIREREAMITS

transfer from lower to higher grade). .
Where protection is achieved by
containment in sealed packaging, this
packaging process should be
undertaken prior to sterilisation.
8.47 Where materials, equipment, | 8.47 FEHM . XK. BAYERUFERZE
components and ancillary items are HaZXdhTtBRELTMALGIL—FAR

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.
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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.

n
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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
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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.
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STERILISATION BY HEAT

NES]

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).
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8.51 The position of the temperature probes
used for controlling and/or recording
should be determined during the
validation and selected based on
system design and in order to correctly
record and represent routine cycle
conditions. Validation studies should
be designed to demonstrate the
suitability of system control and
recording probe locations, and should
include the verification of the function
and location of these probes by the use
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of an independent monitoring probe HBHI L,
located at the same position during
validation.

8.52 The whole of the load should reach the | 8.52 HEBMBM OB EHHEIT HH1IC. &HF
required temperature before MERLPMEREICET S L., &R
measurement of the  sterilising MADETEBRMBFZAVTCHBEBEINDS

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.
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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
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cooling liquid or gas that comes into
contact with the product or sterilised
material should be sterilised.

bhiE, REEh-20THDZ L,

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.
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MOIST HEAT STERILISATION

LB E

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

T oL, BMAKBEKBOBYLENT
BEZEHIT 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.
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8.60 Leak tests on the steriliser should be
carried out periodically (normally
weekly) when a vacuum phase is part
of the cycle or the system is returned,
post-sterilisation, to a pressure lower
than the environment surrounding the
steriliser.
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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, Ilyophilizer
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.
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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).
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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
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to assure all parts of the system are
subjected to the required treatment.
The system should be monitored for
temperature, pressure and time at
appropriate locations during routine
use to ensure all areas are effectively
and reproducibly sterilised. These
locations should be demonstrated as
being representative of, and correlated
with, the slowest to heat locations
during initial and routine validation.
Once a system has been sterilised by
steam in place, it should remain
integral and where operations require,
maintained under positive pressure or
otherwise equipped with a sterilising
vent filter prior to use.
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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.
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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.
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DRY HEAT STERILISATION

REBRE

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
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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.
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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:
i. belt speed or dwell time within the
__sterilising zone, |
ii. temperature — minimum and maximum
. temperatures, |

heat penetration of the material/
article,

v. airflows determined by air pressure
difference profiles correlated with the
heat distribution and penetration
studies.

8.67 BBMA MEBMUEMEFLNDRILE
RELT, BULREERV MR ILA
DEFREBRDIEIZESDT., &§FEMNY
L—FAREREOREEHRUHEEZE
REFTDHILEZHEKRTHILE, ZRD
EENHMEREZFMEI AL, IRE
EthdHdh(iE., Z0Oa0 /N0 %ML

T. MBOSWHERIZCEELAGZ N &
FHERTHE, PrRILIZEHBESH

5ETODEREIRERHEPAZ 4L
AEBIT L. T, THHAEER (D
HBKCEB2HEIZTT1TE) 2#217ToT. X
T4 ILADEEHZEZRIEMET S L, B
BEFEAOBERYMEEMT EI LD
FPoxILOBEAGNIE. BYIICEHE
XRIFgESFST S E, NYT—2arvk
V/ " XEBEBEFRONEBEEEDEICHKE
TREEFEEIENTA—AI2EF. UTF
FEHBE (L. ThoIZRE
ShatoTEAELL)

o

| SeRECRENRELESHD)
V. RO
V. EROEESHBRICEYRES A,

BoONH-REMORAAREOEEAMN

TENERR

8.68 When a thermal process is used as
part of the depyrogenation process for
any component or product contact
equipment/material, validation studies
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that the process provides a suitable Fn
value and results in a minimum 3 log1o
reduction in endotoxin concentration.
When this is attained, there is no
additional requirement to demonstrate
sterilisation in these cases.
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8.69 Containers spiked with endotoxin
should be used during validation and
should be carefully managed with a full
reconciliation performed. Containers

should be representative of the
materials normally processed (in
respect to composition of the
packaging materials, porosity,
dimensions, nominal volume).

Endotoxin quantification and recovery
efficiency should also be
demonstrated.
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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:

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

heat penetration of material/article
(slow to heat spots),

viii. load pattern and configuration of
articles to be sterilised/depyrogenated
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8.71 Sterilisation by radiation is used
mainly for the sterilisation of heat
sensitive materials and products.
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Ultraviolet irradiation is not an
acceptable method of sterilisation.
Guidance regarding ionising radiation
sterilisation can be found within Annex
12.

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

872 N T—LavFIEIF. 25 RUVEHE
NDEBEEINLEETEHAELEDEENBEH S
NTWEILZHETHIEIDTHDC
Eo

STERILISATION WITH ETHYLENE OXIDE

MIELIFLUARBE

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.
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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.
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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.
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8.76 Each sterilisation cycle should be
monitored with suitable Bls, using the
appropriate number of test units
distributed throughout the Iload at
defined locations that have been
shown to be worst case locations
during validation.
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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:
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Vi. exposure time.
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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.
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FILTER STERILISATION OF PRODUCTS
WHICH CANNOT BE STERILISED |IN
THEIR FINAL CONTAINER

iz BO

EREHRICNOoON-RETRETEH W
BMmoiRGERE

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 ym 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).
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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
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sterilising grade filter, as close to the . CCSsS2hm—EBELT., BET
point of fill as possible, should be 52 &,
considered as part of an overall CCS.

8.81 The selection of components for the [8.81 BBV AT LDERYMORERE. VI

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.
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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).

HBEAI L. HFBALBLVLLARILOTHM
MEELIEXEENICTFEELAHEWN
ELXEFFRUANIZHEORERUVE
SHEEERESIEDIEEEAL AL
E. BRI, 4L 2D MEIE., &
FARYIZEBLTWT, BoEBMR
EHRBDERTHELLBAVWEEEZZI(T
HWEDTHDAE, BERRDPDORE
BUT7A4NLEAESDHE ZHMNTEM
ShTWadZ & (8.135Hi%#5 M)

—

%

o

8.82 The filtration
designed to:

i. allow operation within validated process

system should be

_______ parameters;
___ii. maintain the sterility of the filtrate;
iii. minimize the number of aseptic

connections required between the final
sterilising grade filter and the final
filling of the product;

iv. allow cleaning procedures to be
conducted as necessary;
V. allow sterilisation procedures,

including sterilisation in place, to be
_.....conducted as necessary;
vi. permit in-place integrity testing, of the
0.22 um final sterilising grade filter,
preferably as a closed system, both
prior to, and following filtration as
necessary. In-place integrity testing
methods should be selected to avoid
any adverse impact on the quality of the

product.
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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
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should be done under worst case ADEBTTHAS>2 L, TDERITO
conditions. The rationale for EEMBRUT. TOZEENTENLE
grouping should be justified and D2XEfEIhTWSEZ &,
documented.

8.84 During filter validation, wherever |8.84 Z 4 LA DN T— 32 DBEIZIE,
possible, the product to be filtered HTARCEBRERELGIERE., BE

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
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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.
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8.85 Filtration parameters that should be

considered and established during
validation should include, but are not
_______ limited to:
i. The wetting fluid used for filter integrity
o testing
® |t should be based on the filter
manufacturer’'s recommendation or

the fluid to be filtered. The
appropriate integrity test value

.........specification should be established.
If the system is flushed or integrity
tested in-situ with a fluid other than
the product, appropriate actions are
taken to avoid any deleterious effect

on product quality.

fluid pre-filtration holding time and
effect on bioburden,

® filter conditioning, with fluid if
___________ necessary, ]
® maximum filtration time/total time
.. filter is in contact with the fluid,
______ ® _maximum operating pressure,
______ ® flowrate, .
______ ® maximum filtration volume,
______ ® temperature,
® the time taken to filter a known
volume of bulk solution and the
pressure difference to be used

across the filter.
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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 Ilimited 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.
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8.87 The integrity of the sterilised filter
assembly should be verified
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integrity testing before use (pre-use
post sterilisation integrity test or
PUPSIT), to check for damage and loss
of integrity caused by the filter
preparation prior to use. A sterilising
grade filter that is used to sterilise a
fluid  should be subject to a
non-destructive integrity test post-use
prior to removal of the filter from its
housing. The integrity test process
should be validated and test results
should correlate to the microbial
retention capability of the filter
established during validation.
Examples of tests that are used include
bubble point, diffusive flow, water
intrusion or pressure hold test. It is
recognized that PUPSIT may not
always be possible after sterilisation
due to process constraints (e.g. the
filtration of very small volumes of

solution). In these cases, an
alternative approach may be taken
providing that a thorough risk

assessment has been performed and
compliance is achieved by the
implementation of appropriate controls

to mitigate any risk of a non-integral
filtration system. Points to consider

in such a risk assessment should
_______ include but are not limited to: |
i. in depth knowledge and control of the
filter sterilisation process to ensure
that the potential for damage to the

. filter is minimized, |

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

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

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
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during a post-use filter integrity test;




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.
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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
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8.89 The integrity of non-critical air or gas [8.89 ZR - HAXW I A LA TEETHL

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

filter equipment should be avoided.
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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.
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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.
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
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determine the reason for the primary
filter test failure.

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.
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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.
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8.95 Where campaign manufacture of a
product has been appropriately
justified in the CCS and validated, the

_______ filter user should: .|

i. assess and document the
associated with the duration of filter
use for the sterile filtration process for

agiven fluids

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

implement controls to ensure that
filters contaminated with fluid or
cleaning agent residues, or considered
defective in any other way, are removed
from use.
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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 wused in aseptic
manufacture should comply with the
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environmental requirements of

paragraph 8.10 of this Annex.

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.
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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.
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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.
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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: ]

i. determination of the boundaries of the

. Criticalzone, ]

ii. environmental control and monitoring,

both of the machine and the

background in which it is placed,

iv. integrity testing of the product filling
lines and filtration systems (as
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HRORBZRESA RV T 1ILE
WEBLRT L (HBETSHHE) DM

relevant),




v. duration of the batch or filling V. Ny FRXRIIBEBEREODXF v R—2T

.campaign, Bo®ERE

vi. control of packaging films, including Vi. BE T4 ILNLDODEE (Z74ILLDKBZE
any requirements for film XREFBREIZODLWTOHOEREZTENHIE

__....decontamination or sterilisation, | ¥hESEL)

vii. cleaning-in-place and sterilisation- vii. REOTETEBFHRFILELRVEERE (LE
__...In-place of equipment as necessary, | l=wmC<)
viii. machine operation, settings and viii. BB ORE. RERVEHREE (H

alarm management (as relevant). BT DHEE)

8.101 Critical process parameters for FFS |8.101 FFSOEEIRBNS A —42H, &
should be determined during FROEERETFMOBICREINATWLSD
equipment qualification and should e Fl, FRIZEFEUTZEDHSC
include, but are not limited to: E (L ChBICTBEENDEEHD

_______________________________________________________________________ L I

i settings  for uniform package i, NN T —=FIhE=NRFTA—=RIZHEELT
dimensions and cutting in accordance B—BNy T —CTERVIUHDE®H

__...\with validated parameters; | O®¥E

ii. setting, maintenance and monitoring of | ii. N T—FESNh=-HEEE (FERUV
validated forming temperatures RHOEEZET) . AEORERUE
(including pre-heating and cooling), H (BETSHEHEE) ORE. RFEER
forming times and pressures as CE=ZS2Y2Y

o relevant

iii. setting, maintenance and monitoring of iii. NUT—FEh-FAERE. HEY2
validated sealing temperatures, sealing RKICES2FAEREOY - . AEOCKME
temperature uniformity across the seal, EUOEH (BETHHEE) OFRE. RF
sealing times and pressures as EERUVE=ZZUVYT

o relevant

iv. environmental and product iv. RERUVERORE

e BB € e

v. batch-specific testing of package seal v. AEFAEORERUS—HIZIOVLWTO

_....strength and uniformity; | Ny FHREORR

vi. settings for correct filling volumes, vii ELGBFEREE. REFEERURE

_....speeds and uniformity; | BWTBOZE

vii. settings for any additional printing vii, T EH=E (NyFEE) . TR
(batch coding), embossing or AMIRXRFTRAMIMNSIA TS B
debossing to ensure that unit integrity BREOREE2HEZEBLEOLLT VI LZER

_....snotcompromised; | FABE .

viii. methods and parameters for integrity vii. REFABRBOTLHERBOAER

testing of filled containers (see VRS A—4 (8228 %S &)
paragraph 8.22).
8.102 Appropriate procedures for the [8.102 FFSOEEIRBNS A —FRUHK

verification, monitoring and recording
of FFS critical process parameters and
equipment operation should be applied
during production.

BOERIZODVWTORIEE, E=4 Y Y
TRUGEHKEROBY LA FIENS., £
DRICERHIATWWBZ &,

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.

8.103 I RUBAEDNMEZLED L S IR
HLTRET SA. fFEFIEEICEH
LTHELSCZE, TERHIESN BN
AHRXIHAEOHEF., BHEMERL.
FRHAET S &,

8.104 Appropriate maintenance procedures

8.104 BULRFEEFIEZVRVICED




should be established based on risk,

WTHIL, TAICENEZRZOEHD

and include maintenance and EWHICEELIFERBMORTERE -
inspection plans for tooling critical to BEFEZEHAC L, BEMLGES
the effectiveness of unit sealing. Any GREOBIETNRITIBENFESI L
issues identified that indicate a fold. XEEL. RRARAET S L,
potential product quality concern

should be documented and

investigated.

BLOW-FILL-SEAL L 7% Rl B 3¢ 18

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.

8.106 M BE SN IR DRER O KM
REFEERKBT. 2AE<ELTL—F
DEBEHRICEAMFITEHIE, BHRE
BMOFHIF.83.HRUV BAL4HNREE
REHICEEIT S &

8.106 BFS used for aseptic processing:

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.

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.

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.

8.106 EEEREMEICALLNEBFS
BERABRTEROY Y FLKXFZEIZD
WTE. N Y UARBICHABKR SR T
D, Ny OB L., §HRK
BRERUVUHAELNfTHLALIREBIEZ.EERE
2B T2 L—FAZFHIZEHRT S
EOBRBFERBEE. £EHR VL HA
FEODBEBEMBIZODVLWTHEEEHR UKL
(¥ BOWMATYHL—FAZEHBIZART
BEIICHFHFSNEHBEEEINT
WwWsZé&,

BESRTEROOD—42 ) —RKFKHIC
DVWTIR.RNYYUAERELE E—B
MICIRBICH LTEHAESATEY /N
YVUNDABREREFI . EABHRUK
MHMFEOEEMBICOVWTERERR
VHEEBOmMATYIL—FAZH]IZE
I BLS50CKFEINhBE>MHBEERS
nTWwasdl &,

HEELLECELIL—FCBES
Bz FLOATWVWEZE EL. Y
L—FA/ BOBEKREZEFERT DI L. T
L—FCREBRATYL—FA/ BODE
KEFERALTWLWSEEXEEOWMEE=
BYHGR YURIIRD AL MREBIC
H-oTIThbhTWEZE. T, TDE
EERVE=-AYVIHEET. B%EE
EAEFTTIHEZZERELTCHERSA
TWdZ &,

8.107 Due to the generation of particles
from polymer extrusion and cutting
during operation, and the restrictive

8.107 B DEBICHEOHEL - IS
WMEFNAELBZE., RUBF SHE
NEEFBFTERBEBOY A XHEHEBNH




size of critical filling zones of BFS
equipment, in operation monitoring of
total particle for BFS equipment is not
expected. However, data should be
available to demonstrate that the
design of the equipment ensures that
critical zones of the filling process
environment would meet grade A
conditions in operation.

51, BFSHBIZODOWTHEHEH®D
BHMHMFEE=-A2YIEROLNAT
WHEW, L. EBRFTEIRRED
EERBHLAEERIZIL— FAEHIZ
EETHILEzLHHRBHEDOEREICEKY
RIT S5T— 40N FATETH D
E.

4y

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.

8108 BFSIRNDAFHHKOEEE =42
VO, VURJIZEDEBRDEXRT R Y
JRXADQQIEEIZH-T, RtchTWd
k. FEBROAERE=A2Y) VT,
EEEREAE (RBEOMITESD) 02
HETITS>52¢, O—41)—xKBFS
BEICIODVWTIE, EZRARRTREREOD
EZAYVILNAETHEVWEEND S
CERRBREEIATWLWS,

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.

8.100 BEETHE - =421y 7OoFS LA
X, AL RUVLEEZBFSIFRICEK
URET IERLEIABBRIEVICHEZ
IBRDEVRBODEEE*EEIZAND

& (Bl AR EILEBREEEBRRY S

XEZzomEEORFAHABRER NS

EEBLT) . REE=-41Y2SFnA

TS5ALF,. ZRITI4LADOER. TR

TJa4NL30REH. AN ATLDOE

£ (6.21 HiZzsHB) | ZBOHRFR

VERMEFEEOERLBRFAT 5 C

Eo

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 be verified periodically in
accordance with paragraphs 6.18 and
6.19.

8.110 B IhI-EH/OME L. B XIE
FEORICEZAFTOEEEME &
I H2ERXEFDOMDARIE., BEY
BI4 LA REBEALZIAEZZ E, AL
bNDZHADRERUVHARAD I 4 LA
MBS ATLOEMMEIEL. 6.18 HIE U
6.19 FiICHE-T. THMIZRIAT S
&

8.111 Particulate and microbial
contamination of the polymer granulate
should be prevented by appropriate

8.111 MUABMEBEOMMF - MEMFBERZE.
LEAMRBEOIE. RAKRIRE U
EDOVRATLEEYICEKREFL, EEL

design, control, and maintenance of BEORFEBI HLIZK->T. AL
the polymer granulate storage, 5 &,
sampling and distribution systems.

8.112 The capability of the extrusion |8.112 BB SN EBFHRICOVWTHULER
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system to provide appropriate sterility
assurance for the moulded container
should be understood and validated.
The sampling frequency, the bioburden

MREEZHITLIFHEHLIVXATLORESR
EEBLAODNYT—FT B L, &
EMABBEBICOVTORKIFEIRBAE.
NAFN=7 EU (249 55E)

~

S

and, where applicable, endotoxin/ IVFMFXFDUO/RBEYMELANL
pyrogen levels of the raw polymer N, PQAQSIZCEDOLNBADEE I,
should be defined and controlled within Ff-,. CCSHTREHEIATWSEZ &,
the PQS and considered in the CCS.

8.113 Interventions requiring cessation of |8.113 BB RER U X FHHL.,. B R

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).

VHAEOHREHZET Z2NARMELVIC
(KON DEHEE) BRTEEKOBR
BZHABEICEDT. RERKEFIEICE
MEIhTWBZE, 2. (BET S
BE) APSICE®HS L (9.34 fi.
935 KU 9.36 &5 |)

o

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:

i. determination of the boundaries of the
_.....critical zone, .
i. environmental control and monitoring,

both of the machine and the

background in which it is placed,

iv. integrity testing of the product filling

lines and filtration systems (as
relevant),
v. duration of the batch or filling
campaign,

vi. control of polymer granulate, including
distribution systems and critical
__.__&xtrusion temperatures,
ii. cleaning-in-place and sterilisation-in
_...."Place of equipment as necessary,

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

8.114 BFSOERMFMOBEICAE =
EEBIEBHMEI. CCSEESLTLS
k. BAIARESEMICEUTAESFE
nNHEN, CholTBRESASHBOTHE

BEODEBERUVE=4S2Y VY (BFS
BMERUVEFALAFZE A TSNV Y
SV KEOmA)

BREBREIAVRUETALED
BEYRTLORSHRR (BET 53
Ry FREFBREAOF v v R—V T
_______ BOMBBE
vii HRBIEOER (REVATLRUE
EFMHLEEERS)

vii, BBOEEBERLRUEERSE (LB
L EBLT)
viil. BEOBRE. RERVEREE (B

EY DB )

8.115 Critical process parameters for BFS
should be determined during
equipment qualification and should
include, but are not limited to:

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

JAmandrels), ]
ii. setting, maintenance and monitoring of
extrusion parameters, including

temperature, speed and extruder throat

8.115 BFENDEEXEMETFMOMBICTBF SOE
BEIRBNSA—ARAZRETSH_LE. B
DEEIBNSA—FICEUTZED
52& (FFEL. ThoIZBEESN D

________ bOTEEWY)

i RN TSAVRUTESS (B2)
DEEBEBFRLELRUVUEERE

HHLIASA—4 (BE. EERUN

settings for parison thickness;

VY CEHFIZOVWTORE L O DK
a0 ORE.MBEERUE=Z )
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iii. setting, maintenance and monitoring of
mould temperatures, including rate of
cooling where necessary for product
L stability:

preparation and sterilisation of
ancillary components added to the
_______ moulded unit, e.g. bottle caps;

environmental control, cleaning,
sterilisation and monitoring of the
critical extrusion, transfer and filling
_...areasasrelevant;, |

vi. batch-specific testing of package

wall-thickness at critical points of the
containers ]
ii. settings for correct filling volumes,
__...speeds and uniformity;

viii. settings for any additional printing
(batch coding), embossing or
debossing to ensure that unit integrity

_._...and quality is not compromised;

ix. methods and parameters for integrity

testing of 100% of all filled containers
__..(see paragraph 8.22);

x. settings for cutters or punches used to

remove waste plastic surrounding filled

units (flash removal).

BREEE (MROREHEDOL-HBLER
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ETCOREFABHRICONLTO 100%
NDEEHEXBOFAZRUV /NS A —4
_________ (8228 &SM)
FEEREABRMURFRABEBORAAISRF
v EBRET S (NYBKRE) B O
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8.116 Appropriate procedures for the
verification, monitoring and recording
of BFS critical process parameters and
equipment operation should be applied
during production.

8116 BFSDEEIRBNTIA—2RUE
HBOERIZODLWTORIEE. E=-4 U >
SRUREEROBEY LA FIEN. £E
DEICERSINATWEZ &,

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.

8.117 . MR UHAEOMEZ £ED &
SIIBHLTRET S0, fXFIRE
ICRBELTHEC L, FEBHESH
FEMERXEIHAEOMEIX. BHEHE
L. RERET S &

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. |

. 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.

. For terminally sterilised products, the

8.118 MBI N-BH~ADER Y O W 1+
(Bl : LVPAREFILADFY v TOEW
ff13) "BFSIRBIZCEEFNDEFEAIC
. ZZBERMEEVICKRELZLT.
EFEABAODEB SN0 ERZANT
LEBIEIIMABZ &,

EBEREIRICOVTE. B ORI

MfFEITL—FAZFHTTC.EEZEMT

NDEEMZHERTDILISICFOHORER

HDERMERWNTITS> 2 &,

REBEZRICEAHERICTONTIE, &

validation of terminal sterilisation

ZREAYMLEBRBEINERRENHDE




processes should ensure the sterility of
all critical product pathways between
the component and moulded container,
including areas that are not wetted
. during sterilisation. |
Testing procedures should be
established and validated to ensure the
effective sealing of components and

moulded containers.

THOEZERRER (REORICER LG
WREEZE2L) OEELHZ. XRBRBEET
BON)T—2avTHRTEIE,
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i. HBFIRE. BRYPRUCRBESILER
BROAMBEREHERT DL OICHIL
L. NUT—F+F B2 &,

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.

8.119 BULRTFEEFIEZ)RVIZED
WTHEIL, ThICEEBSHFOE .
EERRVEERICEZELCHERBEORST
EERURBEDHEZEDHDH &,

8.120 The moulds used to form containers
are considered critical equipment and
any changes or modification to moulds
should result in an assessment of
finished product container integrity,
and where the assessment indicates,
should be supported by validation.
Any issues identified that indicate a
potential product quality concern
should be documented and
investigated.

8.120 RHHAMANEEIEERHB LA R
ENTHY., EHICEEXEFBEND
nNF, RREMBBOTEHEDOFMIC
RGSEDI &, T, HFHFMmEM»
THEINEBEICEAN)T—23 0T
EFT S &, BEMOBHRGREDOER
TETITHENBEESALOE. XE
L. RERAET S &,

LYOPHILIZATION - A
8.121 Lyophilization is a critical process [8.121 BE# LB EIEEIERT Vv I TH

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.

Y, BSXERERMHBOEREICEE %
ERELEBI2TCOHFEFT. REAFH R
MOEREZEEOERELTEZRDIVLE
Nhd, EREBEZERUVZTOIRIL.
BREBRIIHOADDIEROBRBREID
EREBRBIBORETECOBOMAE
Y- A FEEEHRLETEHEICEKD
T, EREBROBIZESXEIEMHD
BEEUENBRE-ATWVWE I EEHERT S
FHICEHFFEThTWEZE, BELDODN
22 TCHOEBRBIX. TOEEFRDC
CSIZ&E>THRET B¢,

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

8.122 FMEEBEHMEUMNKET 2%ME (H :
LA, NATILXHEER) OREE.
NYTF—FrEht0DTHB L. F
. TOREO—KLEAMAGFERET
DEDOKR—ILFE2ALIE. APSODIF
ICEYIZF YL OHABRIAT NS Z
& (933 Bz HR) , EIEEEBEE.
DATLEHIZETNT., TEHMIZK
BEshTWbdZl ¢, RTIFEEXTEFR
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should be performed following
maintenance or cleaning. Sterilised
lyophilizers and associated equipment
should be protected from
contamination after sterilisation.

DHEIZK., BREANTOLNEZ E. R
BEAORBEUBRBRUOMAKET 5% HE
T, REROFENMGRESIATLS
&

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.!
This provision enters into force on 25
August 2024.

8.123 FHEBHEUMNKET I AR E .~
MEAREIEZ, FEBEBONENTRER
BYB/NMMeEhdESICHTFSATL
52 ¢, EREBHOBRBOEEE.
FTOEFARVERAOED AT LFRE
ICEAETEHIYURIVIZCETVTREE A
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52k,

TARBEIX., 2024 F8 A 25 BICHDT B,

8.124 The integrity of the Ilyophilizer 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.

8.124 EHEHEBOEZEMEN. BRE L
RUEREZEBEOERIZCRE-A TS CZ
E, EEERBOETEHOMITEEHR
D74 NLE2F, BBV ATLOERD
FRAMICEEL. TOSTEHHRRBRDHE
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8.125 Lyophilization trays should be
checked regularly to ensure that they
are not misshapen or damaged.

8.125 EHHBEBILAF, EHAMITF v
LT, ERLIXEFEGLTLAG NS
LRI DL

8.126 Points to consider for the design of

loading (and wunloading, where the
lyophilized material is still unsealed
and exposed), include but are not
_______ limited to: ]
i The loading pattern within the
lyophilizer should be specified and
_.....documented. .
ii. The transfer of partially closed

containers to a lyophilizer should be

8.126 BMMMA (RUMM  REHBEE N
EEMBNREEHSATELT B
LTL2Ba) OREIEOVTRET
REAIE. UTHEELDH, Zh
SIKBEZNZHDTRAEL

BAWICEAESN-BHEORBLER
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undertaken under grade A conditions at
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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).

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

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.

v. Where seating of the stoppers is not
completed prior to opening the
lyophilizer chamber, product removed
from the Ilyophilizer should remain
under grade A conditions during
subsequent handling.

vi. Utensils used during loading and
unloading of the lyophilizer (e.g. trays,
bags, placing devices, tweezers)
should be sterile.
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CLOSED SYSTEMS

FAH L X T 4

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.

8.127 HFIHL AT LMDFEAIF. BMEEEH
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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.

8.128 MERFADOHHELATLOETD
AAEMREBOREMREHERI LS EN
i%f&é BERBRFAORAEIXT

nanr&UJ_;Elet BREMCORTE
IE’&EEE?’%)%O)‘C&B%)::‘:O -
BBREITL—F 742 LBEOREF
HAEHBRBRBAODERSZROERS

74




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).

(. Foa—JT /7BE) . EFEHNIC
EHRiIhdES51C&ZFsnhTLNB &
(Bl - M AAREREREFE)

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 CCsS.
Appropriate system integrity tests
should be considered when there is a
risk of compromising product sterility.
Supplier assessment should include
the collation of data in relation to
potential failure modes that may lead
to a loss of system sterility.

8.129 WY LEEMNE~-TWWT., BEHER
BIIEOLNI2BEAMOZTEENERS
hMTWdZ¢t, TREERTIARDN
RESh., CCSHIZRYEHLNAT
WdZ¢, BEROAF»HMEEEELS YR
INRNBHBDEEICIEF., BUHRILRATLRE
cHRABERNIHIELE, HIBBOT
Ik, SATLOEBEEODEXIZD
B2 TNOHIEBEEMTIESDRE
BRICEHEETI2T—2A0OBEEEH B
Eo

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).

8.130 FIHL R T LAAZBE S T LBy
HESH U RBEEF. FAho0HRFTR
VIThh3IRBICEICELDTHDC
L, BERBAEIZIDVTYRTLES®
NELELINEZIVRIADAIE. O
VATFTLESL—FARNIZHEET S C
., FOVARTFLABERDFERIZE
TRE2MHZRR-TWVWEZEE (B E
NDHRBEUV / XEFE=Z421Y2IIZEK
Y) RLBZEZICEFH. FYEWER
DEREFEZFEVNHFD. E/PTIER
BETOWMELNHLE., BEMNICETME
T5IL (410 HiESR) . AEIX
TLDN (Bl NLIVEESA DR
TEORH) AREhdE&EEI2E. £
DEMHEHICELLGERD T (Fl . K
BMEIRBICIXIL—FC., EFIE®EIC
T L—FA) EShEEHERATIT
5. XEERBLIZEFRILELRVES (BE
BEIRBOBAICEVTEAER) oxt
gL BH L,

SINGLE USE SYSTEMS (SUS)

BREARAVATL (SUS)

8.131 SUS are those technologies used in
manufacture of sterile products which
are used as an alternative to reusable
equipment. SUS can be individual
components or made up of multiple
components such as bags, filters,
tubing, connectors, valves, storage

8.131 SUS[F. EFEJOHEETHWNDL
hoEfic, BERAITRELEBFEORE
ELTRHWLONEEDTHSD, SUS
x. BAOERTHE I L DAL,
NG, 402, Fa—T ., axr¥y
A NLT . BEARMILERUBRNH#
ZN0EHOERYM THETWLWSD &
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bottles and sensors. Single use
systems should be designed to reduce
the need for manipulations and
complexity of manual interventions.

Hhd. BRFERACZAT LI, BEOL
EMRUVFHTONAEEDERS Z
BREEDSESICHERFIATWWS
&,

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:

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

_...extractables), .

the fragile nature of the system

_._._.compared with fixed reusable systems,

the increase in the number and

complexity of manual operations

(including inspection and handling of

the system) and connections made,

v. the performance of the pre- and post-
use integrity testing for sterilising
grade filters (see paragraph 8.87),

vii. the potential for compromising the
system at the point of opening the outer
_______ packaging, ]

viii. the risk of particle contamination.

8.132 SUSITHESIHEDNRIDS b,
CCSO—HELTHFMIARNETELDON
Wo2hHd, TNALDYRTITIEFR
THAEFEFNZIN., CADIZCBESINS
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EEXCEMANELY AT LELR
________ LTRBLPTLVIATLOMRE
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#E DA

WEITL—F 274121220 TEAR
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ii. MAFBEDYRY

8.133 Sterilisation processes for SUS
should be validated and shown to have

NYT—F&
B2V R T LtEREA~

8.133 SUSORE LR I(X.
nf-+0THUY.

no adverse impact on system DHFELLBELALS N ERBWI &
performance. MEREINRTWEZ L,

8.134 Assessment of suppliers of [8.134 W TR T AL (BHEZEL) O
disposable systems including HBEEOTMIE. TOLRT LD E
sterilisation is critical to the selection E-ERAICEETCHD. EEDOSUS
and use of these systems. For sterile [C2VWTIE. EEMHRIEOBIEN,. #
SUS, verification of sterility assurance HMEOBEKEHETI@EO—RELTITHLA
should be performed as part of the TWd I &, Fh ZANOEIZE D

supplier qualification and evidence of
sterilisation of each unit should be
checked on receipt.

ZYMIZOWTOREDIIEAENF T vV
JENnTWBZ &,

8.135 The adsorption and reactivity of the

8.135 B R EMELOESTOIRERURIG

product with product contact surfaces A, TREFHETCHFMcATLSE
should be evaluated under process &
conditions.

8.136 The extractable and leachable |8.136 S USMH#ER—2o#METES L

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

TW3EEICIEHIC, %S USOH
HY - ZEYOTHBEREVICERO
BEADA N FEFMmIT S L,
EYEICF@ET-T. MEPOS
MRET—20EAMZEMmT 52
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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.

E, RHYHRHEDYRIAETWNEEZ
bbb (RYZSEMHZRE
LEBEDIOXRIETEMH L OEAMEERMN
EWHEDZ2ET) IZ22WWTIE., EEDY
DHAMBRRFOFM (X2 LDRE
SEHEZEL) TEEICANDS Z &,
VEIal—btEh-BAEZFHEEZEERY
5LETICE. BFZHFUIPERORMESE
BEEFHICKRBLTOWTADHEZMIE
MWIZEI<CEDTHBZ &,
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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

8.137 SUSIF., BHENI-EFEHTT

ZEDOM T o ETEMHERDEL D ITEK
FfehTWsd I &, HOMERBRYN
BEFOLEXIHEDORERDOESL 5H
TEYUBIRGEH (fl : s - BEL
B) THBRBESIABTIHEICE. T0H
BEHLREEMICHITLIEIENDLETH
5. ThIZEH., HRAAXERFEHKSFE
(MBEHIAFIORUEBBICE
HEhf-tO0WmA) NLEZEXHKHTT
TEMZEZRODOIEDRIAEZED S C
&,

and mechanically sealed) remain
integral under these conditions.
8.138 Acceptance criteria should be [8.138 2R R UZFTOIBENVEEEICHKEL

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.q. certificate of
conformance and proof of sterilisation)
should be carried out and documented
prior to use.

T, HFERHWMEENASUSIZODNTHE
TEh, EESATVWEIE, TAN
BICSUSOEB:REFzv I LT,
ARBINhERBIIHK--THESIA., #
BMENnBOBEIATWE I LERER
TEH5IEL, FRHOREIIZ. S HEBE (4 :
HER—ILE. ERRONE) LA
LENFOERBRE. RUFHEHEOR
Tz, XEERT S L,

N

8.139 Critical manual handling operations

of SUS such as assembly and
connections should be subject to
appropriate controls and verified

during APS.

8.139 I TR UEMF. SUSITDOLT
DEHTHOEEREERXREZ. BULE
HOMZEEL, APSORBICHKRIET %
Z &

9 Environmental & process monitoring

RERUVIBOE=RYLVY
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GENERAL

ES LD

9.1 The site’s environmental and process
monitoring programme forms part of
the overall CCS and is used to monitor
the controls desighed 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.

9.1

TOHEFORERUVUIEOE=42Y
v 7R g5 LK., FDOCCSERD
—HERRT I EELIC, MEY - W
MFHFEDODYVRIVERNMET B &S5I1C
B ENE-BEEEFE-ARA—FTDHEHHA
Wehd, FOE=ZAFY T ORT LA
NDEEFR (KB, FEBARUVAPS)
FEMBMTIRATHLZTOEEEEIREN
ThHo-T. BRHICERTREDEEZELH
BRLTREELEWZ LIZBET S C
., TNODHEIZ, e THRFT S

EFIT. EhpAEZSF—LTWLE Y
AT LDEE. /i"J'T"—*‘/EI“/&U‘E
AoE#HMEZEZHEST S LITRL

9.2 This programme is typically comprised
of the following elements:

i. environmental monitoring - total
_______ particle;
i environmental and personnel

monitoring — viable particle;

temperature, relative humidity and
other specific characteristics;

AXTOTSLE—HKHIZ, ULTOESR
THERIND

. BRBRERUVANEBOE=ZARYY VT —KEEH
%
i, BE. HAEEZOMETE DR

iv. APS (aseptically manufactured product iv. APS (BBERMEERICLIYEHESIAT
only). BERDH)

9.3 The information from these systems [9.3 ChSLEZALAYUIDIRT LIS E
should be used for routine batch EHRE. EEREONY FRIE/EH
certification/release and for periodic ABHEIC, TVICIBBEEOEDOE
assessment during process review or HMLEFMEVCREERAEICALLGA D
investigation. This applies for both DOTHA A E, CNEIERARELE
terminal sterilisation and aseptic HEREIZEOMAICERIALSLIN, %
processes, however, the criticality of DANKRI FPOEXRER. EERUVTI
the impact may differ depending upon BOERICEK-TERYES,
the product and process type.

ENVIRONMENTAL AND PROCESS [ BERUIREOE=21) VY

MONITORING

9.4 An environmental monitoring | 9.4 BREE=-4Y >0 7055 LA KIS

programme should be established and
documented. The purpose of the
environmental monitoring programme,

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

Effectively detect excursions from
environmental limits triggering
investigation and assessment of risk to

n, XElttThTWsdZ¢E, BEE=
A2Y)o 5705 LOEBMITUTOE
&

JU—UL—LEBEUBERZERRBEMN.
REARUVRGEOEREEICH > T, B
URZEXFFEORBRZRBELEIT S

= X\ /B

CLEDRIEEF D

EREEM,MDONANEZHNRENICRE
MLT.REAEZERVEHGRE~ADY R
VD MDmEET S,




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.qg. time,
temperature(s), aerobic and/or anaerobic
_.conditions).
These risk assessments should be

conducted based on detailed knowledge
of; the process inputs and final product,
the facility, equipment, the criticality of

specific processes and steps, the
operations involved, routine monitoring
data, monitoring data obtained during

qualification and knowledge of typical
microbial flora isolated from the
environment.

The risk assessment should include the
determination of critical monitoring
locations, those locations where the
presence of microorganisms during
processing may have an impact upon
product quality, (e.g. grade A, aseptic
processing areas and the grade B areas
that directly interface with the grade A
area). Consideration of other
information such as air visualisation
studies should also be included. These
risk assessments should be reviewed
regularly in order to confirm the
effectiveness of the site’s environmental
monitoring programme. The monitoring
programme should be considered in the
overall context of the trend analysis and
the CCS for the site.

CHOLEEGEMAREE=42) Y 70
ToL,. IbBRERDEHR. E=2Y 2T
DHEE. TV UVITHAERUVUEESH
(B - M. BE. FRIMERUV/ XEHERS
MEH) ZHITEH-HIC. VURVFEZ
T52 &,

ChoD) R EEMIE. LT OEML5HE
CHEODWTEEIT DL, IRBTOAVT
v FRUGRKEHLGHRR, TOEEK. RiF.
BEODIBRURTYINDEEE . BET
PR BEEBOE=_AYY VI T—4 &
BEFIMoOBRICEOAIEE=2Y VI T
— 2 RUBBIALODBESINDHEENLMY
EMEBEIZOVNTOHME,
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ShTWBZE . FOEZAYSTTOY
SLEFE.ZFOHRERMOMEREDIH KL CCS
NDERBBRRIZBEVT . BFEhdiID
ThdZ L,

9.5 Routine monitoring of cleanrooms,

9.5 V) —2IL— L,

FREIRBERUA

clean air equipment and personnel BIZODWTEEBOE=Z2Y VINH,
should be performed in operation ITREREDEEERKLS2T (BB EE
throughout all critical stages of L) TE->THEERIZTHLA T L
processing, including equipment 52 &,
set-up.

9.6 Other characteristics, such as |[9.6 BEERUENEES. TOHOFMHEA.
temperature and relative humidity, 2R IENE ANEODEREBHEIZES

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).

SERHRNICEEIAhTWHT, IEDE
EERE (Fl: YL—FAXIEB) M
HEETEIARTWEIEEERMITSHC
&,

9.7 The monitoring of grade A should

9.7 JL—FAICDODWVWTOE=AY VY
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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

F. EZXORICEBTRESZHELR
EFRTWES I EERAETEHILDTH D
CE. BEERMBRE. BH. BERU

BEANDFLZTOYURINFEIELLH DB
BT, EZ42YUTEFS52¢,

SR YU ERMOEE L U R KRR
ZFEORAERUVBEIF. ZEMENTS

of monitoring locations and the ATWT, BoOEERENALIEETE
orientation and positioning of sampling 5T—A/H5DICEULIDOTH S
devices should be justified and &
appropriate to obtain reliable data from
the critical zones.

9.8 Sampling methods should not pose a | 9.8 RIFEFEWMAEN., HEEZEIZFEFLD Y

risk of contamination to the

manufacturing operations.

ARV zFdb o LTRERELHEL,

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.

/_l‘.\
s

9.9 A BFAMFRULMAMFENDE=421 >
TOHRIZH LT, BYLEHMAELEE
EURLEBEREBEIAZESIATWLSC
L, BB FEONLBEREMBEO LR IL
kbl EIhT WD, T, £EH
FONBREEEOLEEFRGIZCEEH
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NDIEDOHEE. XIEFCCSHTRES
Nz EI2EOWT, " BEELHLE
RBEENAERAIAESD. FEHNF LR
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nTWwsdZ &,

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.

9.10 Y L—FA (BMHFEODH) . T L
—FB. JL—FCRUJL—FD®D
EHELEBE.FELIBVER (F
REEEOBETEZTT —EHOEERXR
FENOER) ARMSNEBEDODHLS
nNd&3IC, WBEShTWAHZ L,
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9.11 Monitoring procedures should define
the approach to trending. Trends
should include, but are not limited to:

i, increasing numbers of excursions from |
action limits or alert levels;

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

9.11 E-A Y VI FIEIZIE. EEROIHFT~AD
HIGEBRET AL, BERSITIZIE.
UTZ&EHBE (L. Thiic
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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.

WMEMBEOBERUVHIESIZHEM
EMOBBEICEITAELR, FliEHOEX,
BFREEODETZRIE TS H2MAE
MOBAES . XEIFHERERVHDESE
DHBMITZ2IEPERLEEZTLDH S
WE®IZK., BIZEEEZRLSI &,

iv.

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.

912 Y L—FKFCRUD®DYYY—2I)IL—L
Z2WTOHREFDE=ZZYVTIE,
EREEmOBICRESAET—4 R
VEEBEODT—R2ICEWLTHIT- T,
DRMBIERISIANTETEZELSI12T 3
e ERAEBERVLEREEIZD
WTOHOERFHEEE, ThhdEEoi
BIZLEYEHRL-TKS, LEREMEIL.
R5RUXRGICHBITONEEIY £ E
BIZHEYBB,

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.

9.13 MERBEBEZBBELTWLWE EZD., B
AERERHFE. EH (ZFO0E=-F2 V2T
hoHEFTTOBICEESINT=/NNY F
FEL) AOBEMBAONY L R
VURERE - PHEEODERFIEZ.
EEFIBICRET AL, EHELE(E
zEBALTWSEZD, FMRV 7 £+
=7y JEFEFIBEICRELT. %
MO ICRBEODELRLZETZEEET S 1
HDORABERV / XRIIZEHE - THiE
BEOBRHZEESH B &,

ENVIRONMENTAL MONITORING - TOTAL
PARTICLE

BREE-424VCT — #BEuFE

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.

9.14 BHEMGBFERIVRV 2T 50D
T—ANBoNEESICHRBHUFED
E-AVUITEHILT. BEEEED
REAEEMEFH - REBICHEE
BIhTWALERRI DO &

9.15 The limits for environmental
monitoring of airborne particle
concentration for each graded area are

given in Table 5.

915 JL—FBOFEMMFERDOERE
E-AUIDOREMEE. RS5IZTRT,
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Table 5: Maximum permitted total particle concentration for monitoring.

Maximum limits for total particle | Maximum limits for total particle
Grade 2 0.5 yum/m? 25 um/m?3
at rest in operation at rest in operation
A 3520 3520 29 29
3520 352 000 29 2 930
C 352 000 3 520 000 2 930 29 300
D 3520 000 Not 29 300 Not
predetermined (@) predetermined (3

(@) 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.

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).

Note 2: The occasional indication of macro particle counts, especially 2 5 ym, 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.

RS EZFVVITORBMUMFENHETLR

b5L— g BHAFEDOLR BHHMFEDLR
0.5 um/md L £ 5 um/md L £
R IE B 1€ X B IR Lk B E X B
A 3520 3520 29 29
B 3520 352 000 29 2 9300
C 352 000 3 520 000 2 930 29 300
D 3 520 000 FHRHF () 29 300 FHRDH T ()

@ FJL—FDIZD2LWTHK,. REREBEIFOHEDOATLEL, YRVFEEVEEH
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9.16 For grade A, particle monitoring
should be wundertaken for the full
duration of critical processing,

including equipment assembly.

=

9.16 Y L—FAIZDOWTIE., EERFE (&
FEOMRMBITZEL) OMIEIT - &,
MHEFOE=ZSIVINGEEINDEC
=

9.17 The grade A area should be monitored
continuously (for particles 20.5 and 25
pym) and with a suitable sample flow
rate (at least 28 litres (1ft3) 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 Dbe
identified and responded to in a timely
manner. Alarms should be triggered
if alert levels are exceeded.
Procedures should define the actions

9.17 JL—FARHEIX, (0.5umlUERU
S5umUEOWBBFIZONT) EHM
. BEo#YUGBEARE (LD
BHh 28wy A— (1 ft3)) TE=
A—LT. ETONARBE. —BHD
ERZRUVATLETAHEIADS &
S51I2F52¢E, TDOVRTLIX, &E
ABHEOEREICODVNT., BEMENL
EFRTELTCHEBICAHET HIENT
EHLO5GHEET. EREEZEBERUN
EREBELEOHBZHEEICTTINT
Hhd L, EHEEBEEEALTLS
EEICE,. EHEARELOND L, B
MOMEME=_ 2 IDOBRHZSO
T. EHICHBLTEZIRETLEMN,

to be taken in response to alarms FIEIZEHBNTWLWDE I &,
including the consideration of
additional microbial monitoring.
9.18 It is recommended that a similar |9.18 RAEMOBEEILIFE S LB I M. J L

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.

— FBREICRAKEDVRATLZRAWS
CELHERESIND, JL—FBREIL.
FEOLANILDOBERRUVIRATLET
NbhhniE, 07055 LIEIET S
CENTEDLSHHEERVUBU LR
KYAXT, EZHRYUIT9FT B &,
ZHELEBELZEBBL TS E T2,
EHAEEOLNDZ &,

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.

919 EZ A YLVITLAFLOEFEIZIK. £
DREEZEIZAWVWLONDEMH (F
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RO EEEIZCANDBZ L,

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

9.20 AROHDIIED-HFEENELEL.
MHFIHABREEZEEI S TNLH
5. RIZBE (fl . £=2TWIHEY.
MIRESRUBRFROZEE) 231715
TEHEEICEWVNWTE., ZOYRIVIZKES
N2REEDODEMATREERSITEZR
T HES5HBBERUR NS TO—N
EFRAENSZE, TOIREOEENL
E-ARAYVITEHRTAELSIC. £E
RAFODE-ARYDTEEOTEER
9B E, MAT, YTalb—FkE

83




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 the
CCS.

in

NEEEORICLEZR2IV T ETS
k. ESLEAERE, BULERT
ThhTWwdZlé, TOT7I0—FIF.
CCsHIZEODLNTWLSZ &,

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.

921 BEHELYRFLZRAVWTERENS
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BEEREW, EZAYUIREKEICIE.
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ENVIRONMENTAL AND PERSONNEL
MONITORING - VIABLE PARTICLE

RERVANEBEDOE=ZZ2 YV —XEBNTF

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.

9.22 BEMEENTHOLN LB TIE. BTH
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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).

9.23 VY —VIL—LHNTOEBIZCEEZR
BFIEENMLHLIBENLEFTLOEER
ERMNMTHEDICIE. EHROHEFRE
RiTbhTLhWneEE (§ : BER.
AEOHRBA. NYFOETHE. BV
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9.24 Continuous viable air monitoring in
grade A (e.g. air sampling or settle

9.24 EELGLNE (HKE (BRHEEEE) O
HITRUVEEIRZEDL) HiThn
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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.

TW3L2HBICE-T. FL—FAR
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(Bl : Z8RAEEMXIEIETESAR
TJL—+F) NS hTWWEZ &, M
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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. Particular
consideration should be given to
monitoring personnel following
involvement in critical interventions (at
a minimum gloves, but may require
monitoring of areas of gown as
applicable to the process) and on each
exit from the grade B cleanroom
(gloves and gown). Where monitoring
of gloves is performed after critical
interventions, the outer gloves should
be replaced prior to continuation of
activity. Where monitoring of gowns
is required after critical interventions,
the gown should be replaced before
further activity in the cleanroom.
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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.

9.26 JL—FARUITL—FBORER
TETFTHIAEDOHMEME=L2I VT %
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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).

9.27 E-ZA VLV EHEMICHEAREN
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9.28 The adoption of suitable alternative |9.28 M&A Y FL2MEBEORE 2R F/LLAD

monitoring systems such as rapid BERADVRIVZEZRBEIES-HIC.

methods should be considered by AEEEFOHFULEREBOE=F2Y2Y
manufacturers in order to expedite the CATLOERN, HEEXZEIZTK-T
detection of microbiological BRiEshTwadZE, ThonARAE -
contamination issues and to reduce the BEEitMEME=_42) I FEIE. %
risk to product. These rapid and NoDAMMEXEHEILIIA TS AE
automated microbial monitoring T B2EBEAENNYF—>3 0 TE
methods may be adopted after EEEn-IC, BIRENEDS,

validation has demonstrated their
equivalency or superiority to the
established methods.

9.29 Sampling methods and equipment [9.29 BEARERWMAZRUVAWVLLN LK EN

used should be fully understood and +HICEBBIAhTWVWSEZE, Tz, E
procedures should be in place for the LWEZERUBONE-HROBRO =
correct operation and interpretation of ., FIEENRBE--TWEH I &, BIRE
results obtained. Supporting data for NEBEBEIRAZORUINEZZE M
the recovery efficiency of the sampling 5T—ANAEIATVS I &,

methods chosen should be available.

9.30 Action limits for viable particle |9.30 £EHFFLONBEREEZ. X6 [
contamination are shown in Table 6. i

Table 6: Maximum action limits for viable particle contamination

I :
. Settle plates Contact plates G. ove p_rmt,
Air sample . . Including 5 fingers on
Grade CFU/m? (diam. 90 mm) | (diam. 55mm), both hands
(a) (b)
CFU/4 hours CFU/plate CFU/glove
A No growth(c)
B 10 5 5 5
C 100 50 25 -
D 200 100 50 -

(@) - 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).

- For grade C and D areas, exposure time (with a maximum of 4 hours) and frequency
should be based on QRM.

- Individual settle plates may be exposed for less than 4 hours.

(®) 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.

(¢) It should be noted that for grade A, any growth should result in an investigation.

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).




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.

x6  HBEMFEEOLEREMEDN LR

ETE FENER N
JL | mEEeKk | HERTL—F | HERIL—F <ﬁ:§§f§t>
—F CFU./ m? (E& 90 mm) (E % 55mm) , CFU,F%

CFU /4BBE®@ | CFU~FL— KO

A EHGZLO
B 10 5 5 5
c 100 50 25 -
D 200 100 50 -

@- BETHEHFARTIL—+2EE (RBORBEREZEL) OM. JL—FARUB®
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MiE, BEABRABR FE2 8N YT—YavIicEI<IDTHD L. F i,
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© JU—FAKOLTAHENSNE, RRAEEFTILELHLICBETHI &,

CE1  LRORBCBHLAEESAULIAEOBEEARTHY . MENFRSH
BIBEBEIROLHK (Bl FERESADOBDER. REEAE. SBXHARV
ARELBRBEBF) CEoTHBERBTSLEVSENCEBTAE. hOHEE
ALES.

T2 ANXNEEZHKRZBLT,. CFUZBE--TREEZERLTVS., ADOXEHFELLGHR
MEAWTCFUELERRBHIPYADHEREN LS DEEITEH, WEBXREHMN.
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9.31 Microorganisms detected in the grade [9.31 Y L— FARUS L —FBORHEHA
A and grade B areas should be TREINLE-HEMIE, BLANILET
identified to species level and the REITSE. £ BRanE (B&
potential impact of such TEH5NyFE) RUBEBEIL-HKESR
microorganisms on product quality (for KA, BZWMEYMOEBEMNG A 2N
each batch implicated) and overall Y EFMmIBHE, FL—FCRU
state of control should be evaluated. DOREBA (HlxE. WEREEIMEXIF
Consideration should also be given to EHAEBEZBEAL-EGER) THRHES
the identification of microorganisms NE-BEYORE. XITEBEDEX.
detected in grade C and D areas (for BFHPEDETZRTIEZTNDOH DXL
example where action limits or alert FHRERERVADESZDSIEIT S 2 &
levels are exceeded) or following the NEHETHLIETNDOHLIMEMDOH
isolation of organisms that may BOZBOBEEICOVWTH, +HHEE




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.

THRHELT. ThoREO#BHTH
EMEBECODVTORHFOERZHET
6:&0

ASEPTIC PROCESS SIMULATION (APS)

-~

EEIEE ORI aL—23Y (AP

(ALSO KNOWN AS MEDIA FILL) S) (H#FEBELLNS)
9.32 Periodic verification of the |9.32 BEEMHRIZCHAIATWHIEEODEM

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.
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9.33 The APS should imitate as closely as
possible the routine aseptic
manufacturing process and include all
the critical manufacturing steps,

933 APSIE. BEROERFAEETIREICH
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_______ specifically:
i. 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. |
ii. For non-filterable formulations, any
additional aseptic steps should be
assessed. ]
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.

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.
v. Separate simulations of individual unit
operations (e.g. processes involving
drying, blending, milling and
subdivision of a sterile powder) should

be avoided. Any use of individual
simulations should be supported by a
documented justification and ensure
that the sum total of the individual
simulations continues to fully cover the
__...Whole process. |
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.

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:

the use of air to break vacuum
instead of nitrogen or other process
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replicating the maximum interval
between sterilisation of the
—.......lyophilizer and its use, |
replicating the maximum period of
time between filtration and
.........lyophilization, and____ .
quantitative aspects of worst-case
situations, e.g. loading the largest
number of trays, replicating the
longest duration of loading where
the chamber is open to the

environment.

ABLBRBERAL CHLEMAT B
FTOMOREMBEBRT 5
e HBAEANLEREBECOMOE
EHMEBRT S

e TR —ARROEEME A
(Bl : FLADBRAREBRHT 5.
Fron—HBEBECHAKRSATLS
BACEIAIHRFORERGHRME
BRT5)

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:

i. Inherent and corrective interventions
representative of the routine process
should be performed in a manner and
frequency similar to that during the

__._.Toutine aseptic process.

The inclusion and frequency of

interventions in the APS should be
based on assessed risks posed to

product sterility.

934 APSTIX. BEDEEDEICEZ S
CEDRDALOTLEIEBBAOERIEER
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9.35 APS should not be used to justify

9.35 APSIE. *REXRFRVRV E3 I

practices that pose wunnecessary HIETZEHELTIL-HICHE-> T
contamination risks. Ly,

9.36 In developing the APS plan, |9.36 APSEEZ*%ET HICHE>T. U
consideration should be given to the FIZDWTHEEIGZEEINDEZ &
following:

i. ldentification of worst case conditions
covering the relevant variables, such
as container size and line speed, and
their impact on the process. The
outcome of the assessment should

. lustify the variables selected.
. Determining the representative sizes of
container/closure combinations to be
used for validation. Bracketing or
matrix approach may be considered for
validation of the same container/
closure configuration for different
products where process equivalence is
______scientifically justified. |

iii. Maximum permitted holding times for
sterile product and equipment exposed

i. BETIEHER (BRVA1IARUS
A1 VEEZE)RUIBADENLDA >
N FZEZHAN—LTWBET—XR T —
AEHORE. TOFMOFERIE. BE
SNEZEBERORLAHEETTHIONT
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WAHAGEICK. . IERORLESR £E
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SHETF4VIRIET NS ROT T O
—FERELE S,
EEREIBOBICEHTIERED
HREREZEFEOR—ILEFAALOHFARL

during the aseptic process.




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.

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
...J833pointiit). ]

vi. The selected nutrient media should be
capable of growing a designated group

of reference microorganisms as
described by the relevant
pharmacopeia and suitably

__._.Tepresentative local isolates.
vii. The method of detection of microbial
contamination should be scientifically
justified to ensure that contamination is
___.._reliably detected. |
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.
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. |
Simulating normal aseptic
manufacturing interruptions where the
process is idle (e.g. shift changeovers,
recharging dispensing vessels,

introduction of additional equipment).
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monitoring is conducted as required for
routine production, and throughout the

entire  duration of the process
__...Simulation. ]
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

anyrisk. ]
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.
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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.
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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,
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number of shifts and numbers of
personnel, major facility shut down).
Normally, APS (periodic revalidation)
should be repeated twice a year
(approximately every six months) for
each aseptic process, each filling line
and each shift. Each operator should
participate in at least one successful
APS annually. Consideration should
be given to performing an APS after the
last batch prior to shut down, before
long periods of inactivity or before
decommissioning or relocation of a
line.

TW3Z¢, BE. APS (EHMAE
BAYT—3Y) k. EERAEIRE
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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.
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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.
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9.41 Filled APS units should be agitated,
swirled or inverted before incubation to
ensure contact of the media with all
interior surfaces in the container. All
integral units from the APS should be
incubated and evaluated, including
units with cosmetic defects or those
which have gone through non-
destructive in-process control checks.
If units are discarded during the
process simulation and not incubated,
these should be comparable with units
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discarded during a routine fill, and only
if production SOPs clearly specify that
units must be removed under the same

circumstances (i-e. type of
intervention; line location; specific
number of units removed). In no case

should more units be removed during a
media fill intervention than would be
cleared during a production run.
Examples may include those that must
be discarded during routine production
after the set-up process or following a
specific type of intervention. To fully
understand the process and assess

contamination risks during aseptic
setup or mandatory line clearances,
these units would typically be

incubated separately, and would not
necessarily be included in the
acceptance criteria for the APS.
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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.
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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.
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9.44 Filled APS units should be incubated

without unnecessary delay to achieve
the best possible recovery of potential

9.44 FTELILAPSHEWHM*REL, BAEMNY

FROBEBICTRABBRYIESHED
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contamination. The selection of the
incubation conditions and duration
should be scientifically justified and
validated to provide an appropriate
level of sensitivity of detection of
microbial contamination.
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9.45 On completion of incubation:
i. Filled APS units should be inspected by
personnel who have been appropriately

trained and qualified for the detection

of microbiological contamination.
Inspection should be conducted under
conditions that facilitate the
identification of any microbial

_....contamination. ..
Samples of the filled units should
undergo positive control by inoculation
with a suitable range of reference
organisms and suitably representative

local isolates.
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9.46 The target should be zero growth.
Any contaminated unit should result in
a failed APS and the following actions
should be taken:

i. an investigation to determine the most
_______ probable root cause(s);
ii. determination and implementation of
__._.appropriate corrective measures;

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; |

a prompt review of all appropriate
records relating to aseptic production
__...since the last successful APS;

a) The outcome of the review should
include a risk assessment of potential
sterile breaches in batches
manufactured since the last
successful APS.

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.
v. all products that have been

manufactured on a line subsequent to a
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process simulation failure should be

TORGE BT LRIaL—Y




quarantined until a successful
resolution of the process simulation
failure has occurred;

IVEBMABELMBRENDSET. R
PHREITDH &,

vi. where the root cause investigation vi. EREABMIPEEBEOFTHICEET S
indicates that the failure was related to FDOTH LI ENBARERRAE TR
operator activity, actions to limit the Ehf-GEICE. BHEI®R - BEMLF
operator’s activities, until retrained and MzZTEH2FEFT. TOEXEEDEH 4

____requalified, should be taken; | Ry SwEELSCc.

vii. production should resume only after | vii. £EX. . BAEGVHKER G >=B/NY
completion of successful revalidation. T—YaVvORETRICRBRY  BEITSHC

&

9.47 All APS runs should be fully |[9.47 2TNHDAPSOETARELIZIXE |k
documented and include a Sh, REBIhLE®R*RE (F : FTiE
reconciliation of units processed (e.g. Li-Eh, BEEI-EH, EHIh
units  filled, incubated and not Thof-tEH) OIRXMNRTEINATWLSD
incubated). Justification for filled and CE . FRELTEEIAGM - EH
non-incubated units should be included RECOVWTRZEMHEN, ZOXEHRITE
in the documentation. All ShTWBdZE, APSOREIZITHA
interventions performed during the FETONAREE (BN ABEBEDOH

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.
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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.
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9.49 An aseptic process should be subject

to a repeat of the initial validation
. the specific aseptic process has not
been in operation for an extended
_______ period of time; or .
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.
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10 Quality Control (QC)

10 mEEHE (QC)

10.1 There should be personnel available

with appropriate training and
experience in microbiology, sterility
assurance and knowledge of the

processes to support the design of the
manufacturing activities,
environmental monitoring regime and

101 BULHBINKREZXTEOD>HMEMFE.
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any investigation assessing the impact

9

6




of microbiologically linked events to
the safety of the sterile product.

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.
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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.
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10.4 For products authorised for parametric
release, a supporting pre-sterilisation
bioburden monitoring programme for
the filled product prior to initiating the
sterilisation cycle should be developed
and the bioburden assay should be
performed for each batch. The
sampling locations of filled units before
sterilisation should be based on a

worst case scenario and be
representative of the batch. Any
organisms found during bioburden

testing should be identified and their
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impact on the effectiveness of the BE. IVFMFDU RBEMEOL
sterilising process determined. RILVEE=ZRZ—F B &,

Where appropriate, the level of

endotoxin/pyrogen should be

monitored.

10.5 The sterility test applied to the |[10.5 RRHMURAICHEA LI EFRBRIE. &
finished product should only be T 52— ENEEEERBEICE TSR
regarded as the last in a series of BOHEELEZEZALNDICBEHEVLELED
critical control measures by which ThHhd &, Zit. FIEBXIENY 7T—

sterility is assured. It cannot be used
to assure sterility of a product that
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does not meet its design, procedural or

validation parameters. The test
should be validated for the product
concerned.
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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:

i. For products which have been filled
aseptically, samples should include
containers filled at the beginning and
end of the batch. Additional samples,
e.g. taken after critical interventions
should be considered based on risk.

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).

been
from

products which have
lyophilized, samples taken
different lyophilization loads.

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.

10.
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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

10.

7 —HOBRIZOVTIE. ORI DEH
DHENECERSREEZETTER L
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monitoring and/or alternative test MOE=Z2Y IRV /"RIEFKEBERAER
methods required to mitigate the EEFMmL. XEETHZ &,
identified risks should be assessed and
documented.

10.8 Any process (e.g. Vaporized Hydrogen [10.8 EE XA BRI OBR A DN B RET % K
Peroxide, Ultra Violet) used to TH5-HORAVLLNSIRE (fH : KBk

decontaminate the external surfaces of
sterility samples prior to testing should
not negatively impact the sensitivity of

txTFLr, £548K%) N, ABFZEO
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the test method or the reliability of the
sample.

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.

109 M BABRADEMIZ, BETIERA
- T. FHAMICGEEESARMN S
hTWwadZé, BEE=-4UVVIAR
VAPSHOIEMIZ, BEMICR LM
NERINTLWELIMMEDKEEEREZAL
T. Bo@#YICERZEZRMT 55 ity
MBSO, FRAMCEEEHEDR
BAEShTWDZE, EHO G EEE
HRBRIEIEE. ThEFERTIIENTS
Cé NABMERTIN-ABXIIHBE
BICKHEHOHBICKEKIMT HITI1X.
FOZLEMERTE,. BDOFDESE
ITHEVWTIE,. EHMRBEVUEROEFHELER
FTILEBECBEFIATWVWS I &,

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
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include a review of the most recent HE2I L, BREMOBBEEXEEE., A
available data. Manufacturers of R-"RBEZZRHWHILERHETHZ
these products should consider the use &
of rapid/alternative methods.

10.11 Where rapid and automated microbial | 10.11 BE{t S h-MEYW R ERKE &N —

methods are used for general
manufacturing purposes, these
methods should be validated for the

BT HEBWNTALLONDEBAIC
. TOFERK. BEITHIEHMBICTX
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product(s) or processes concerned. 52 &,
Glossary FEE R R
Airlock - An enclosed space with | T7A Yy Y — A2 —0OyI9FZFFK7D
interlocked doors, constructed to maintain | H# 5B ENT-ZEM T, BIETIE (— &I,
air pressure control between adjoining |ERS3EXFRRENERDI D) MOK
rooms (generally with different air | E#fl#Z®RZEFETEILS5BESILIZED, T

cleanliness standards). The intent of an
airlock is to preclude ingress of particle
matter and microorganism contamination
from a lesser controlled area.

TAYIDEME., FYEBEWEEANAGZ S
SRENOCHHUMFHNERVBENDFEN
AYVREDEHSCZETH S,

Action limit An established relevant

NERERE - BULHRERRE (Fl: HEY
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measure (e.g. microbial, or airborne
particle limits) that, when exceeded, should

XEZFEMuFoOREE) THY ., BBL
FEEIRE, BULEEAERVEZER

trigger appropriate investigation and |RAEBICE DV EREHENEBIN LIRS
corrective action based on the | $ @,

investigation.

Alert level — An established relevant | ZERE£{E - BEOEEEFHRUNY T
measure (e.g. microbial, or airborne |— FEIhEKEMSHANTLEIAEEDOR
particle levels) giving early warning of | I ZH %X T 52 FBULRTHEE (Fl : M4E
potential drift from normal operating | MXEFHEHMHEFOLARNIL) THY . T

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

LIREHREDORREL D HBDTE AL
AN, BLAEBERTI7+0—T7 v IHHE
ShEBEAEMGHEICHLT S EITEDD
D, ZHEEBEF. BEFOBEEREFTMET
DERMT—RICETVTHEESINA., THM
CRESND. HZHEHEEBERIT. FFL
CRWER. FEOREBZEAERNO

be based on a number of parameters |[FANERUBYRLEZZDNDZ S D/INT A
including adverse trends, individual | —%2ICE D%/ 3%,

excursions above a set limit and repeat

events.

Aseptic preparation/processing - The |EERFEZICKL AN TEEE - HMAE
handling of sterile product, containers |#. T K FF 2V  FHBEMERUHMA

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.

FTHEEINDZEN BN ESITERM
B, BEMBRERUVAENHEF IA TS ER
REICBLVTEEER. BBRUV/XI(E#
BEMUYEKS &,

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.

EFREITOELERLIaL—23y (AP

S) - BEHASTEORANEZRIT 5 L&
IB2HKOLYZTaL—YarThY., HE
NDEBEMERIET SN, BEROHEIS
HTHRILSZ2ETOREEE (Fl: EICKLC
T. ®EMIT. HAE. FHRRXE. FEH
BEUVEHRMAENIRE) 220,

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.

BRELKE - BREFERHEE>T.BREL
FEERLOMEMHFEENEC SRR VES
LT H2AETHEXRZEMTS>SETEESH
5. BEESINLERE,

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?Z.

MEEEAR - AHRBRIEZ. 724 LEADAKRK
XEZEAEIMLCHMEERETETELEENY
T—hredE0ThbNnd, AEBEIEE.
Brevundimonas diminuta 5D 4£ & %= & &
R107TOR - —HEBAA cm2OEETHL
TfIhHhhd,

Barrier — A physical partition that affords
aseptic processing area (usually grade A)
protection by separating it from the

N)7 - BREBRERE (BEEXJL—F
A) ERNVI TS9OV FBREMNSTY BT
CEIRFYRETLIVEMER., NUT Y
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background environment. Such systems
frequently use in part or totally the Barrier
Technologies known as RABS or isolators.

ATLIZIE,. RABSXIE7A4YL—4%¢&
LTHoNDZNY TEBABISHRIETEAE
BICAWLOHNEZ ENBL,

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.

NAFAN=—T Y - AB. HERKE (EX R
URE) . K. Xaoakx, "HEMH (K
ZET) . IRARMHEXEIERRELRFOD
REVRICHET 2BEMORK.

Bio-decontamination - A process that
eliminates viable bioburden via use of
sporicidal chemical agents.

NAFHBE - REFBLEZHZANS C &
CEYVEBRBENAFTN—TUERET
I,

Biological Indicators (Bl) — A population of
microorganisms inoculated onto a suitable
medium (e.g. solution, container or closure)
and placed within a steriliser or load or
room locations to determine the
sterilisation or disinfection cycle efficacy of
a physical or chemical process. The
challenge microorganism is selected and
validated based upon its resistance to the
given process. Incoming lot D-value,
microbiological count and purity define the
quality of the BI.

NAABTHINLA D=4 (B1) - —
EEOWEYEEULEEE (§l : BR.
BRXEER) LICEZAMTT. RESFE
LLITEFRYXIEIHBEORTFICEKEEL T.
MBHUXFIEZHNE 1 IR TOREXIEHE
FEO0—KUEBOAYMHEHET S0, H
ZMEDIT. ZZRE - HEELE~ADEHR
HICESWTEESA, "UT—F+rEZh b,
ZANOY FODE. MEMEHNLFHEK
VHMETBIDRENRE S,

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).

BREEKEE (BFS) - 120&#HL -
ERBSIN-BEFETCER LR T BEEAMRK
WMHhLOHEEL, REAFTEIALTHLEAE

T5EM, BFSHHB TR —BNE2A
KiF. Oy LXK (XYY IURBDYy bERN

523m) RO —%1)—=
Exhditn) THD,

(/N UhEH

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.

Xy o R—VEE - EISAhBEODNYT
—rEh-EBBELZHBRFLDODD., ABLH
BO—EDONYFIZTOVNT—EHBAICH
T TIT S5 &,

Classified area — An area that contains a
number of cleanrooms (see cleanroom

EBPFTEIERE - EHOIU—2 L
—LERETHSREE (V) —2IL—LDRE

definition). BZSHR) .
Cleaning - A process for removing |E%{ - FEWE (fl : ERFOEBRH X
contamination e.g. product residues or |[TEEFOERERS) #BRETHITE,

disinfectant residues.

Clean area — An area with defined particle
and microbiological cleanliness standards
usually containing a number of joined
cleanrooms.

FERE - MHAFRUBMEYOEFTSFEESR
EAEDONTULSRE T, BEFTHEHKOD
DHENSEV V-V IL—LERET %,

Cleanroom — A room designed, maintained,
and controlled to prevent particle and
microbial contamination of drug products.

D=V I—L - HHFRUOBEYWTE
FIMBRENDDEHILET 5K S5ITHK/E S
h, HBFSHh, EESHATLIHE. £5
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Such a room is assigned and reproducibly
meets an appropriate air cleanliness level.

LE-HEE., BUEERBEEFELANILLAR
FEINTWT, TZOFHRELRILICEERH
F<CEHT B,

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.

JNV=—VWV—LDERHT - KM FE
EFAETHCET, VV—2L—LXIEFHE
FEIBRBEORBICHLTERFEREDOL
NLEFEMTESAE.

Cleanroom qualification — A method of
assessing the level of compliance of a
classified cleanroom or clean air equipment
with its intended use.

PV—=—VI—LDEEEFFM - FHhDT
SNt —VIL—LXRIETEFERESHRBIC
D2WT., ZOEABEBMICESET SALANILE
il dHE,

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.

B RAT L - R AEEREICESE S
NEZ2ZEDHWVWVARTL, ThiIEF I,
1TDODYVATFLELTEEXEIFa2—TT
HEWz#EEIA AL INME (2
IRIEFNyFTRHRE) T, ERERKICAWS
BICZDODVRTLEREZEREBICHREL T
AWBZETERSINBD., TS5 LEMHIC
X (EMHEWEOREBEIZBLVNTRONB &S
B) REELEBMRATREEDRAT LA, XIE
(EMEHEROEEIZBEVLWTR LN D &
SH) FLVETONYITRUT=ZHR—IIL K
VRATFLREBEFLONDS (L. ThbIC
BMEENh2E0TEHEL) , HBEYRAT LA
F. 12O EENER T IETCHKRSIAAL
We R7XR VI RICEVWT THAEI AT L
EVWSHBEZAWVWD EZICIE. RABSX
F7AYVYL—E3LRATLEEDVATLE
fELTULELL,

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?d for air
sample and CFU per sample for samples
captured on solid medium such as settle or
contact plates.

JI0-—WAEEAM (CFU) - 1XITEH
DHMEMERRELETIE—DOBREAEEZL D
A-Z—#%WVLWS5WMEMERSE, 2B =2—FHK
BAEF—HHUIC.ZARETEmMLE YD
CFU, PHEERATEm®HELYDCEF
U, ETEHBATL—FRIEZREMFEE
HFAAJL—rEFOERBH EICHIESA
FRAETEBREDE-YDCFUELTERE
Inb,

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.

AR - EE. RAEAKRR., 8 EXEHEEE.
FEXITEROKIC, HEMM, PRRA.
FEXFIEHOABXEIRE~DHMEY A
KOTHY (MEVOERVEE. HHEM
ME) REFMHAFEYVOEFTLIBLAY
AAHT, BREAGEICHFFLIGVS VY
FPEEZDIEETNNHDZ &,

Contamination Control Strateqy (CCS) — A

ERHEMRALSTO—(CCS) - MEY.
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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.

IVFMFFOUEBRUEVERUMAFZE
HETLS5FE—XTHY . RITOHKRV
ITEOEBMEEHEIA, TEMHRRERV
ALMmEZRIAETSILD, SZFEICF.
RE. FMHALVIZEHNORMHRVERK
M. BRRERURBOBRESH. TIRRNEE.
EREMOBAE., VITHBESTSHIE=S Y
VORUVEEDHEERVAXICEHET 5N
FA-BRUBUEIEFENE 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.

EERE - BEEEFIRZZOERTHIC
BEELXEGHAEBSTSE-HDTHONLD2NT AR
B BEROBERMEIBRICEVWT—EH
ETREELGEVWILELIHYRTS. flELT.

BREMEFYOMRE., RHEHLEDH., £ —
RE, SBHBOXBLREND S,

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.

EZHEME - BRRRAAELIEZTOER
Rig#mptBEEEMT LS. XTEEZEZ
EEIEThobHsRrE. EEHEME L.
REFXORBMICHEELESL, #4F0
My EEUENERF LD,

Critical zone — A location within the aseptic

EERE - RERAEREARNICEVT, 8 &

processing area in which product and | RUEEXREHNREICKEET 55,
critical surfaces are exposed to the

environment.

Critical intervention - An intervention | EEN AEE - EZEREBRN~ONAEE
(corrective or inherent) into the critical | (EEREXXIIEEON AEHE) .

zone.

D-value — The value of a parameter of |DfE — S EOHZTXTOHD 10 S—t > +

sterilisation (duration or absorbed dose)
required to reduce the number of viable
organisms to 10 per cent of the original
number.

CEOTHOITRELEESNDEIRED /AT A
—420E (RERKBEXFTRINKRE) .

Dead leg — Length of non-circulating pipe
(where fluid may remain static) that is
greater than 3 internal pipe diameters.

TYERELYT - BELTLAVEREE (RHED
FELTVWDSETNDOHASER) TERER
EOSHMLUEDRSITHS LD,

Decommission - When a process,
equipment or cleanroom are closed and
they will not be used again.

Eit - HHIR.FZBXIETL2Y—VIL—LA
AEFEHINAT, BEFASIhELLHBIBE,

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

BE - 55X WHRIXBE AN FEYE
(LE2YWE. REDE. BEVEXRIHME
M) ZREXZERT SEHRH LT ITE. A
WohbBREDOHEZE (Fl - FHE. HE.
RE) . REHNEZYOERBEMICK L
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used (e.q. 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.

BMHBLRILDFFEZERTEDL & 52
EL. NUT—FrF252¢EE NITHRED
BRI DL,

Depyrogenation — A process designed to
remove or inactivate pyrogenic material
(e.g. endotoxin) to a specified minimum
quantity.

REHUEHE - RBUEHE (Hl: T2 F
FLU) EHFEOERNMNROEFT THREXRI
FEHREETDEDICEFFSIAEIRE,

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.

HE - MAEYVOBEXBRRBICEHT A
BMICAAFEMICERTSET. ED
BEMICELLTHEHBLEEZADODNSLAILE
THEYDOBRDOERZERT 52 THE,

Endotoxin — A pyrogenic product (i.e.
lipopolysaccharide) present in the Gram
negative bacterial cell wall. Endotoxin

can lead to reactions in patients receiving
injections ranging from fever to death.

IVREXRSY - JSLREEHMEOME
B HFETIRERUELERY (ThHDLBL.
DRZHEHE) . TVRFFXFIUNEHZER
FrrREFIZSIEEBILBAIRIEE. &M
LDRTCETHOHEAICK S,

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.

THER - SBHBHARSA Y TCTRHREERE
ICTELTHALREHTAOETCORS > k
TREREICETS2ETCOBMICERT 38
fE .

Extractables - Chemical entities that
migrate from the surface of the process
equipment, exposed to an appropriate
solvent at extreme conditions, into the
product or material being processed.

WMHEY - BROEEFHETELSRAIEICKRS
NE-IRBRRFOREMNMLG, TBRLEINAT
WEARHBXEIEMHMIABITIIILEEY
=

First Air — Refers to filtered air that has not

been interrupted prior to contacting
exposed product and product contact
surfaces with the potential to add

contamination to the air prior to reaching
the critical zone.

J27—RAPIT7 — T4 LA EBEINF-ZFE
AT, EEREICHNETHIROERZF R
TE5ETNDOHIEH LE-ERRUVE RE
MER@MICEMITIAMCESATLWELEOD
AN

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

Z24NLFDEEHHAR - J0L2 (HER
A. SKBAXIFHVACHDZ4I1LA) A
HiREHEHE-~-THY., BMEFEL., BRHTX
FIRERLEBEOBRICEBELTIVEVNE Z#HESR

processing. THHER,
Form-Fill-Seal (FFS) — An automated filling | 724 —4L 27 4 LY —J)JL (FFS) - B#HR
process, typically used for terminally |[EIfEND56. EHELEELHREBETI 4L

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

LOB—)LHh51REFRZED ERBFICK
Ehi-Z0oBRFICERERELT., RE
BEHAODBEBREZ—EDIRTCHET DL
T. " MHMHUIITERBRBEICLSEIZITAL
bhd, FFSIEBTIEK., P9 nLHxd
VRATAL (1DO0FHEIT 4 LLB—ILHK
ANETEREBRET S) XIET271LD
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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.

ITVRTLAL (2D0FELHET 4 )LDO—
LAEHLI>TERERBT D) BDIAAS
N5 EABHBY. TNICIETEZEEEXIIEM
EHRAN LK ELNE, S hzZRIE.
FTEIAh, AESA, GIRICHEB A S,
Tl ALF—MpIc, #EMEMHE. BB
—F AT ENFRAINFOMBEY AL HMH
TERIND,

Gowning qualification — A programme that
establishes, both initially and on a periodic
basis, the capability of an individual to don
the complete gown.

ERERAOEHMEFTME - FAMNEEIC

ERXREZBICESRAZEARRUV—EH
MCEICHEETST0T 3 4,

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.

JL—FAZSHE - BMHFENIT L

—FARBEDZEREZET DI ENTED L
NDELTHEEEFMEN-T0IL2EEL
FER (. EENICRABAEFEE =4
YOG EFTS5ERBEIEELS. JL—FA
NDEBEE=-AYVI/BREEIZAEART H2ER
EFEILZL) , Fryv THhEEEHEH L
TWHEWAELRICEEINATWE NS T
DREIZEHIZALLON S,

HEPA filter — High efficiency particulate air
filter specified in accordance with a
relevant international standard.

HEPAZ4 43 — BAETHEBERIKIC

HEHA L THEINEEZERPIHAFSHED
14 I1LA,

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.

EBEDNARE - BERFIROFARX
BWATHY ., BHER. EEHOMEXR
U/ "XEE=ZFYUVTOVTAIZONT S
EREINDINAENE (fl - BEMAIL., B
DFERE. REPRERER) . BHEOMT AR
X, 2 BEREZRRI DE-ODDOFIR
EXFEBETEICE - TEREINS,

Intrinsic sterile connection device - A
device that reduces the risk of
contamination during the connection
process; these can be mechanical or fusion
sealing.

HAHAAMBERSEE —

EROMRICHER
DIVAVEERT HSHE - HEHICREETE
EXTHESTSILDLH D,

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).

@Y TY I~y E — AERELRYZE

SOEAPELHVWESITHF S TL
T. /JRAILhghokELTH// XIILEE
FEBLETHASHMHBMFLEAE (T 4D
H, BARERAOICA-STK 2ZRDEHFE
ENZTDOBTORANDTEHEELIFEFRL
(20 R—t > b)) ICHDIBEHREREH)
DHMHMFN/ ANLIZCAZESICHE-2TWLS
oI TAy R,

Isolator — An enclosure capable of being
subject to reproducible interior bio-

TFAJVL—4% - AHBICBREDH S/ A

THREEATSICEATRERLGERT, JL—




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:
i. Closed isolator systems exclude
external contamination of the isolator’s
interior by accomplishing material
transfer via aseptic connection to
auxiliary equipment, rather than use of
openings to the surrounding
environment. Closed systems remain
_._._.sealed throughout operations.
i. 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.

FAZHKICEBISIAMEEREBZHL.
TORMERIBIT S ERLIHBIRE
(Bl : 2)V—=—VIL—LOBBEOEREUT A
B) hoFBRMICHEEKEIZTSLD, 7
AVL—RICREER2ODEENH D,
i AEXT7AVYL—F2YRT LR, BHE
REANORKMAMZEAWVTIC. HEBRRK
~OBEEBEERBENL TEMH Z K E
THILELEITEY . TAVYL—FDOREBH
AL FEREINGTVRIICT D FAEY
ATLIFEEOR. ZEHREBIZREZA
%o
MAX7A4 Y L—42 2 RT LK,
LOROBLABHY  EEORICEHRHX
FHEEMPBICEMBZEHLANLTES
EOICHKEHSATWLS, AABIK., st H
LDEREMENTA VYL —FITAY A
FRWVWESICTEHEY (fl: Fmad
EZRAWS) I2@-2TWW5,

Leachables — Chemical entities that migrate

ZHY - FRART/ XEIEBOEEEH

into products from the product contact | FCIERBXEIEFFON SEmmmn o &
surface of the process equipment or | R ~ABITI ILEYE.,

containers under normal condition of use

and/or storage.

Local isolates — Suitably representative | Rh DB &E - EHOT I E-EKE . XK.

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.

HBIZCHJL—FARUBOREBRNTOEREE
—ZBYVT ABEZRYUIRIIGHE®D
ZEERBERASGLELERA SIS, *
NDEMFBEY IR T 2MEDE,

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.

EHENE - KERUVEKMEORDOE A D
LA ERFESESELETHRELT, £
LTHAXTEMHORTEHEZERT $ &£
SICERESNI-YEN - LEHLTRETE,
RIEEBEFT, JV—ARFF4EVS HE
ERETH D,

Manual aseptic processing — An aseptic
process where the operator manually
compounds, fills, places and/or seals an
open container with sterile product.

FHRERE - FEENFERTHARL.
FEHRIABL,. BELRV/ XEEEHRGD
A>HRORBOBRHREHAET IHAICEH
FTAERERMEIE,

Operator - Any individual participating in

the processing operation, including line
set-up, filling, maintenance, or other
personnel associated with manufacturing
activities.

EEE - ITRBAEX (FXSA0mB%E
. A&RE. RTEEZETC) ICSET
SERZA. REFEEFERICEHET I EDMH
DANE,

Overkill sterilisation — A process that is
sufficient to provide at least a 12 log1o

A—N—"FILBE - x/NDEN1H5DOM
EMmELEEE 1205 BLEEBIZH S
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reduction of microorganisms
minimum D-value of 1 minute.

having a

T,

Parison — The "tube" of polymer extruded by
the BFS machine from which containers are
formed.

NYyYyy —- BFSHEBTHLE SN -#
B IFa2a—71 T, ZFZQO T Fa—J1 »
LEBIPATINAZED,

Pass-through hatch — Synonymous with
airlock (see airlock definition) but typically
smaller in size.

NWRARA)V—NyF — TF7RYY
VIDEEESR) LRAETH DN,
BISTEADETI DD,

(70O

— &

Patient — Human or animal including | 2% - BEBROSMEZEHT. E FXIEE
participants in a clinical trial. .
Post-aseptic processing terminal heat | ZERIEFZ OB MEBNE — EFERI

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.

LA (SAL) 108 UTFTeEHBZELEIFTE
HENTWLWEINKEZRAEOEREIE (4
ZIE. FoA8HUE) Z2FL-SLVERRER
EFORBIZAVWLONIZRBREBERLE, (L.
TALANBTHRESAREVEBEETALNSH S
DANAEBRETDZIEICEVTLERT
HhUBD,

Pyrogen — A substance that induces a | HHBMEYE - THFAOEE*=ZT-EF
febrile reaction in patients receiving |IZHREBREESI SR IHE

injections;

Rapid Transfer System/Port (RTP) — A |&A&EMWEIXF L R—F (RTP) - R

System used for the transfer of items into
RABS or isolators that minimizes the risk to
the critical zone. An example would be a
rapid transfer container with an alpha/beta
port.

ABSXIE7A4YL—42R~DYHEKER
DYVRATLT, EEREADY RY &N
t¥d30, —FlELT. PFLIT 7/ R—
AOR— N HIAEHREBTRINZBT S
%,

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.

HEMH - EELSORECSVTHER
TEHCENBEBMESTSATWLWEHHE (BEY
BEZRDRIZELRGZWNWTHASI30FET) &

Restricted Access Barrier System (RABS) —

7O REHBNYT7IATFL(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.

FMENDERSESEH (BEREEICEKITL—
FA) IZCEBTIEAEINE (EAEEE
#HTEHEL) REZREITDHICRXTLT.
BELBETHODA-EAKRE—KIELE-F&
FRAWT., AEOY ) —2IL—LEEMS
TORNBENH TS RATL, RABS®
NEXAEIZRFHRBFCTCHESRUBRESINS,
EEEX,. FE, EFHBX—Y, RTPZOD
to—AKkExhizHER—FEFERL T.
RABSHRMIZEREZEFTLLYVEMHZ
MALEYT S, TOHRFFIZCE-oTIE., F
THhEAMBZIEEFHETHY., FTOEEIC
EHoONE-FHETTOHFEAITLONAS,

Single Use Systems (SUS) - Systems in
which product contact components are used

BEFEACRATL (SUS) -
I5MBmE1IBDOAERYT 5

amicEm
AT LT,
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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.

ATUVLARBHOWMEST A OXIENILY RS
BEODBHERATRLEZBICRADDIID, K
XERFTRYEIFEATWWSASUSIK., &
BEESOMUEIRBICEVWTHEAZIAGILOD
ThHhY. —EBHIZIENNYYT., 4008, F
a—7J., ax744, FEARMLRERUBRA
BREOEWE TERYM THET LS,

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.

BERA - BEShE-EMEBREICHE-
TH+RRBERETHERAIANMEHMERVER
NDEMRMZEHRERITIER. ETOXREEME

MERBTHIENHEFINDLIL D,

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.

BEHEEHLH - XA FVA0DEWNLE. BESH
mERF., TUELEDORBFAYRNVLBEERH
CETh, RRMICEFEOREXEIRRH
mITHEENBZLDZENS, EhoDYHEIC
T, BH. ERRUGREINOBERMN S
FNd, XE. ZEREEIETEELES L
2EEREWNS,

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 pym.

BEYIL—FI24L% — BHIZNY F—
FEhTWWhIE, BERXEKRADSRED
WMEMBETEEZRELTEROREYM EE
TEH5740L3, BE. BZITsILAIE 0.22
UMUTOHABETH D,

Terminal Sterilisation — The application of a
lethal sterilising agent or conditions to a
product in its final container to achieve a
predetermined sterility assurance level
(SAL) of 10-¢ or better (e.g. the theoretical
probability of there being a single viable
microorganism present on or in a sterilised
unit is equal to or less than 1 x 10-® (one in

ERBEE - RRBEH[ICNHLOAERRIC
BEEORBAXIBREZGHEEZERL T.
106U E (fl: REShI-REXIETHNIIZA
EENFEETIHEERNAERE 1 X10° (100
FAD1) LUTF) CFHRESIN-EEH
BREELAR)L (SAL) ZERT B L,

a million)).
Turbulent _airflow - Air that is not |[ELBI&ER - — AR THLWRHK. V9 U—2IL
unidirectional. Turbulent air in| —LHNOZEREAHF. EAETOFRIZCELY

cleanrooms should flush the cleanroom via
mixed flow dilution and ensure maintenance
of acceptable air quality.

Jgy—vi—LEBRITDELEDOTHY . F
BLEB REDERINREEEAhTWVWEZ EF
BRI B L,

Unidirectional airflow — An airflow moving in
a single direction, in a robust and uniform
manner, and at sufficient speed, to
reproducibly sweep particles away from the
critical processing or testing area.

—FRASRK - EEIBRREXIEHERKH
NoWHMFZREREISCHRT S L5 E—
AR, BRERTH-GMEAT. Eo+a R
RETRNA DKM,

Unidirectional Airflow (UDAF) unit - A
cabinet supplied with filtered unidirectional
airflow (previously referred to as a Laminar

—AES KR (UDAF) A=y kb — 74l
AMBINE-—ARISAIEKBEINLES T v
Exy b (MLBIES S F+F—SKSF1=vy X

1
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Airflow Unit or LAF).

EFLAFEFEFATWLEE®D)

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.

T—RAb7—2 - BEHLBEEFIERDOE

BEATHLIHEEZEH. IBRXEFHEZOFR
BN (BEMABEFHELERT) RLELP
TRLHIZNLEOREBERVKRREEZEET S
—ED0FH, HBREHTIEXRHRGORF
BEOBETAAZRLEFSIN. T LI EIC
IBEXFHROFTRIIFEHE TS LOTER
Lo

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)).

BWKIVARTL — K (BEIFX. BEDERA

JL—F) ITEHTIID (fl . HEKEK
UEsRAK (WFI1) ) #£EL. ITEL.
DETBHEEOHDRT L,

Z-value — The temperature difference that
leads to a 10-fold change in the D-value of
the biological indicators.

ZiE - N4 FABCHLLAUSHr—2DD
EN10BELEILTIEEE,
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