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1. DOCUMENT HISTORY CEOEE

This document: Recommendation on isolators used for aseptic processing and sterility
testing, has been derived in part from PS/W 3/97 (Rev. 2) (Inspection of Isolator
Technology), which has not been issued, and other sources. The work of the original working
group and coordinator is hereby acknowledged.

Z @ “Recommendation on isolators used for aseptic processing and sterility testing” (45 #{E & OME 78
BRI T A Y L—2 ~OHESE) 13, RFEITD PS/W 3/97 (Rev. 2) (Inspection of Isolator Technology : 7
1V =2 o #R) B J\U\%O)ﬁﬁ@‘fﬁi&ﬁbl 5 pfﬁ%‘?rlﬁﬁ LTW5, ZZIZ, BT —=F 7

TN—TRBEIPa—7 4 2 =4 —DEBIIHFHFL LD HLDOTH D,
Adoption by the Committee 24 April 2002
Entry into force 1 July 2002

2. INTRODUCTION [ZC®IZ

2.1 The term ‘Isolator’ as used in the Pharmaceutical Industry covers a variety of pieces of
equipment. One group has the main objective of providing containment for the handling of
dangerous materials either aseptically or not. Another group has the main objective of
providing a microbiologically controlled environment within which aseptic operations can be
carried out.

TSR CEDOILTWD [ 74 Y L—H | (lsolator’) & W9 HEEIL, BRx 7atkes 7&%% LTW5h
TN—7"D 1 D&, BRI E T IFIEEE ISR E 2 0 O 720 OE UIA®D (containment)
ZEHRELTWD, MO V—T 1%, BEFEPEAE (aseptic operations) Z1T 9 Z & 7J>VC‘% DM
W HICHE SN BRR 2RI 5 2 A R A E LTV D,

Containment isolators often employ negative internal air pressure and most isolators used for
aseptic processing employ positive pressure. A sporicidal process, usually delivered by gassing,
can be used to aid microbiological control. Some large scale isolators provide an opening, often
called a mousehole, to permit continuous removal of sealed product. Other isolators remain
sealed throughout production operations. The capability for the isolator to be sealed allows
operations to be carried out in controlled gaseous environments e.g. anaerobic conditions.

£ CIADTLT A 7 L— & (containmentisolators) |X. FDOWNE #faEE L TW\WAH 217)‘%77< AHE R 1
RIS T A Y =2 DZ ATHEZTEH L T\ 5, AW HIENL, o BRGETT A~
DRI L A FRIFRLER (sporicidal process) SFHWVHIVD Z &%y, KA ”@774)/1/ A TIE,
BB ST 2 I Y T 2 N TE D L 91T, ¥ 7 A —/b (mousehole) & MEEAL 2 B

AT N TND %@%% o MOT A Y L —2i%, WEFEEPLERASNT-EEZTHD
BERTEDLTA Y L—X L, BRI ARS8, #lx iﬁﬂﬁ’]*{qif{@%%
1IT256Z&EThS,
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2.2 Aseptic operations can include sterility testing or aseptic processing to produce medicinal
products. This Recommendation deals mainly with the provision of a microbiologically
controlled environment for aseptic processing for producing medicinal products labelled as
sterile. The principles necessary to assure a microbiologically controlled environment for
production, are also appropriate, in most cases, for isolators used for sterility testing.

ﬁ%@@m@\ﬁiﬁ%xiE%%%@ﬁ#étm@ﬂi@metxﬁﬁim5o:@ﬁﬁ
XD, B (sterile) & RN INTEELLET 27 ODOEEBIEIZ L nty v T DT
DO, WAEWFINCHIE SN ERREOREE R > TV D #%@k@@%#%i%ﬁ@émﬁ
%%%ﬁﬁfék@h%%@ﬁmm\i&h&@ﬁu\ﬁﬁﬁﬁ EHENDT A Y L—HZ|C
LI Th D

2.3 Controlled environments for aseptic operations are currently mainly provided by
conventional clean rooms, of Grade B, containing workstations, of Grade A complying with
the PIC/S and EC guide to GMP. A smaller number of controlled environments are
provided by clean rooms, of Grade D or better containing equipment called isolators
providing a Grade A environment.

BUE, EEREOZD OEHEREL, FEICPIC/SEECOGMPH A RICHEIL L7 7 L — FAD Y
—J AT —va Az, 7 b— FBOWENRA 7 Y — 2 /L— I (conventional clean rooms) (Z -
TRt TG, T<ENRBOEMERE Gesrzs®) X, ZL—F D U Loz —1
—AIIRESNTZ, TA Y V=% (7L — FAOREZEMT D) LIFIN 288 K - TR
INTVD,

%

B ZOHEREORITEII007HE9I H THDH, 74 Y L—FZDHBIZI90FERETETH S, #EoT. =
OFLliE, HEFO— RIS Z B D TH 5,

When isolators are used for sterility testing there is no formal requirement for them to be
placed in a Grade D environment. The environment should be controlled e.g. allow access
only to trained staff, but not necessarily classified.

TA YL —2EFEEHRRICHEATAES. 71— RDOBEIZEN 2 ITIIZR G20 L
I IERARFRIT 72V, TOBREIX, 22 - AX vy TORNRT Vv ATEHX910T5H7%
E, BEINTWARERH L3, 47T LHBERFEERDOLINTZHOTH LML/,

2.4 Isolators could be seen as a more encompassing development of the barriers used in
conventional clean rooms. The clean room barriers evolved from plastic flexible curtains
through to rigid barriers with glove ports. The objectives of barriers are to increasingly
separate the surrounding clean room including the operator from the critical zone where
aseptic operations are carried out and sterile materials are exposed. When the degree of
containment is nearly complete, the sporicidal procedures used for many years in other
applications could be applied without harming the operators.

TAYV—FE, WERO7 V= N—LATHEHAIN TN 72 X0 aiEicgEI T
DEEBEZOND, 7= N—2DORITIE, TIAF v I-OT VR TINI—T b,
Ja—TR—MIEDOY Yy K X7 (rigid barriers : BREE  “BEVBEA 57230 77 OFEH) ~&
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EELTE e, NYT7ORNE, BEEBEMTOI, OBEEOYMNRBEINDG I VT 4 W

JL> = (critical zone) 7. (E%?—?%ﬁ@ﬂu@7) PI—LE, LORELS T L

Thbd, HLADDEGOWRERIZENGD &S & MOJSHSE TREMH I TE 3%
fao k% 1EEE| _%%’:ELK Z < %ﬂﬂ“(% bDOLIRD

2.5 Another line of development, more applicable to small-scale aseptic activities, was to shrink
the clean room together with its inlet and outlet airlocks to the size of a workstation with
airlock hatches. A Grade A internal environment is created and manipulations are carried out
through glove ports. The routine application of a sporicidal process to this type of equipment
is not carried out, reliance being placed on conventional clean room sanitisation methods.
This concept has been developed and implemented to create a type of environmental control
equipment that is used for small-scale aseptic operations mainly in hospital pharmacies.
These are commonly called isolators by the manufacturers and users.

AN T B B EVE OVEZE T LB OBIR T A 1E, 2V =2 —A 2D AN LA
DTT V%, 70y 7 /NyT (airlock hatches) & 272V — 27 AT —3 3 O A XITHE/
THILETHoTm, GERiE: Zhick-7) 7 Lb— FAOWEEREN S D 72sh, #EX7 v—
TIR— 1 (gloveports) &AL TITHOIND, ZOROMZHIIHR LT, FIER T 0¥ 2% B HHIZE
HT5Z &3, kO V= —LTOV=F A7 GRIE  IE7 L E52 IR 2 -5
fbomst) FIEIEKFEL TS GRESR) . ZOMEEAFEE L, EITHRBEN OISR TITHhi 5 /)
FRL L R EO/EZE I SN D BREEHIERERR OSBRI S, FEEShTnD, 2 b DiLE
X, A== =P =05k [T VL —%] LT TS,

RE T4 Y L—FOBIFRERT TBRY:]  (decontamination) & PEIEAL.  Geobacillus stearothermophilus?
D 6log A EZHEREND, UL, U NEE] & LTI Fbh Ty, ZOXET
“conventional clean room sanitisation methods” O HFENFEH I N TWDHZ &, 2D & L BEE R
DTHH 9,

2.6 This Recommendation addresses only isolators that are subjected to a sporicidal process
(usually delivered by gassing) as they are the most frequently found types in licensed
industrial facilities.

Z OHERE T (Recommendation) VX, X7 oA @YW, FVAZMz25Z L2k ->TIT9H)
TAYVL—=FDHEWRD, &I DX, ZOHEN, B Z2ZT TV D EZEMR Thc b I
RondZ2A4 TN b6THD,

3.PURPOSE [1 1

The purpose of this document is to provide guidance for GMP inspectors to use for training
purposes and in preparation for inspections of isolators subjected to a sporicidal process
used for aseptic processing and sterility testing.

ZOXEOHMNL, GMPEZEE W OWT, BWEEBIFEICE 527 0 & R L, HEEGUERICAH N
THOIT, BFRT B XA EIToTNDT A Y L—ZOELEDOFND AR & Z DHEHF DT80
RS20 TH D,

AT AT 572010, SBEE TR LTEY 1, FonasdEn, @ Pharmabio Futabami
4Lf £ FIARDHY EF. BPRLEFEENT, MR E DHBTZ BN LET, @E
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4. SCOPE i il

4.1 This Recommendation applies to isolators subjected to a sporicidal process used for aseptic
processing and sterility testing.

ZOHELEL, BEBMEEICLD Y e AR OEERBRICER T, RFER T e R 252157
AV VL—HIZHHT 5,

4.2 At the time of issue, this document reflected current state of the art. It is not intended to be a
barrier to technical innovation or the pursuit of excellence.

ZO3EIT, TR CORIORN Z MM EIETWD, LrLERL, ZOoXE
1%, BRI M OBROIFICR D 2 EEBEK LIS DO TIEAR,

4.3 The advice in this Recommendation is not mandatory for industry. However, industry should
consider these recommendations as appropriate.

ZOHEREOF OB EIE, EERITE S THEI N ZES O TR, L, EERMILEIC
I LTINS OHEREZ G XETh D

5. DEFINITIONS / GLOSSARY E# HiE
5.1. Pharmaceutical Isolator #3671 vV 1 —#

An isolator is an arrangement of physical barriers that are integrated to the extent that the
isolator can be sealed in order to carry out a routine leak test based on pressure to meet
specified limits. Internally it provides a workspace, which is separated from the surrounding
environment. Manipulations can be carried out within the space from the outside without
compromising its integrity.

TAYV—FEL, WEAAN) T R—KM SN D TH D, FTOTA YV L—XiL, HESN
TeBREEE Z i 7= 972012, JECHES S BEMZR Y —27 7 A K (leak test : JiALiRER) %179
REF T, BATLHIZENTEX D, TONTITIE, FABOBREN G DB S NI EEA—AN
HD, GRE:wio) WMOFDE, Gk 7o vLr—20) Beafe ) 2 L7l D
GRIEE : ZTOMEEAN—2RND) BEEITO 2 LN TED

5.2. Industrial isolators used for aseptic processing.
PEXRHEEEBET v 2T A Y L—X

Industrial isolators used for aseptic processing are isolators in which the internal space and
exposed surfaces are microbiologically controlled. Control is achieved by the use of
microbiologically retentive filters, sterilization processes, sporicidal processes (usually by
gassing) and prevention of recontamination from the external environment.

BERBHEC LD 7 0B ANTITHEH SN DEFRMT A Y L— 213, NIz L& LR

FRSIRE AR T D722, Z2EFFE T LTEY £9, RIS TRER, _E Pharma-bio Futakami @
ZLTHATIARDY £, HPHRCEFEN T, MIRE TRl 2B W LET,



PIC/S PI014-3: 25 September 2007 Page 7 / 44 pages ijmm Co.td.
RECOMMENDATION : ISOLATORS USED FOR ASEPTIC PROCESSING AND STERILITY TESTING PIo7LR-a—Sas KR i

D, AEMFERCHIE S TWAT A Y L—Z Th b, HilE, AR T5 7 01
A DO GRIE : HEPA Tli7e< . HAMTZ 42 L Bbh) | BE et A, ZHFER 7ot 2
CEFEIIT A~DORGEICELD) . BLOSWEBERE) O OFEY O IEIC X > TER SIS

5.3. Sporicidal process. # 5 7 w2 %

A gaseous, vapour or liquid treatment applied to surfaces, using an agent that is recognised
as capable of killing bacterial and fungal spores. The process is normally validated using
biological indicators containing bacterial spores. The number of spore log reductions is not
specified in this definition, but a target of six log reductions is often applied. The process is
applied to internal surfaces of the isolator and external surfaces of materials inside the
isolator, when conventional sterilization methods are not required. The application of a
sporicidal process to isolators is not considered to be a sterilization process in the same way
as, for example, a sealed container subjected to a validated dry heat, moist heat or
irradiation process.

MFE e Bl 283 2 k#f%ékmﬁ*ﬂfwé%ﬁ%%wf FEICHEHA S NS
FAE, KK HDWVITIHIRIC LD, Z OLH T E . HE O 2 G e A YR IR TR
& (biological indicators : Bls) & FHWTHGEES VD, FFRBORMEAMEIL Z OEFR TITHE S
TRV, 6B L WS BEAULIFLITEH SIS, 207 at A%, HEROME 5k
GRIE: M) DUEE INRWERIC, 74 Y b—2ONHBREBLRT A Y L—F2NIZiE
ﬂﬂf%é%%®ﬁﬂ@%%%mupm*ﬂé%@fﬁé TAYL—H~OFEFHT ok A
OWEAE, X, NYTFT— hEnEgE, BEL HDVIIRE T 0t 222 T D BHRG
ﬁuﬁ%f®Wﬁfmﬁx&ihaéﬂawo

5.4. Aseptic techniques and manipulations 5 5 /E 35 1O 0

The manipulation of sterile materials in such a way as to minimize the risk of
microbiological contamination from the environment. These techniques usually involve
eliminating surface to surface contacts (except between sterile surfaces) minimizing the area
exposed and the duration of exposure.

%%#b@%¢%@m®)27%ﬁ/@ A DX DT, B (sterile) O¥)fihz ELY
oz &, INHOT 7=y 7@, BHTAmEE R 2 R/NRICT S 2 & ¢, KillE+
@&%%%ﬁ(ttb BEHORHOM TCOREMAZIRLS) 52 THD

5.5. Critical zone 7 V7 (L —>

Zone within the Aseptic Processing Area where sterile product, product components or
product contact surfaces are exposed to the environment.

MERIEEICE 2T ( Aseptlc ProcessmgAre) WTC, MR, S OBRER, £703E
DYt BRI BRI S D

6. PRINCIPLES RELATED TO THE SELECTION AND USE OF ISOLATORS

AU 2 RIS 272012, TZEETITRMA L TERY £9, fdUUILTRRR, _RE Pharma-bio Futakami @
FLTHATIANRDY 9, LT EFENLT, MRE HWZ B W2 LET,
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SUBJECTED TO A SPORICIDAL PROCESS.
BT o R 2T T A Y L—2 ORE &I A5

6.1 The application of these principles to isolators used for sterility testing may be modified
based on a suitable rationale.

HEABRICHFEHT AT AV L —F~DOZNOOFAIOBEH L, @22 BHIUs SV TEET S
ZENTESD

6.2 The reasons for selecting an isolator include containment, to protect the operator and
environment, and reducing the risk of microbiological and other contamination of the
product from the environment.

TA YL —RERETAHHEEIZIT, BEE R OBREZRH#ET L 00E DA, RUBEREND
T~ DA FHNE G NFE DMDIEGD ) A7 BT 25 Z LR EEND,

6.3 This Recommendation focuses on the aspect of reducing the risk of microbiological
contamination arising from the environment.

Z OHELE (Recommendation) (%, BREE B A U D MAEMFENEGD ) A7 2K 5 & 9 il
WHES Y TTWD

6.4 The general arrangements made to exclude living microorganisms and justify their absence
being expected, include the following.

£ (living microorganisms) ZHEFR L. TORERHIHEND Z & Z1IE4(T 57200 — k)7
BV RDIZIZ, UTOLOREEN 5,

6.4.1 All surfaces that may be contaminated with microorganisms and that are in any way or at
any time exposed to the critical zone should be sterilized or subjected to a validated
sporicidal process. This includes the resident surfaces of the isolator and transient surfaces
of materials moving into and out of the isolator.

AR SIVTWDRREMEDRH D . DM B FIET, HDHWIEMIETH 7 U7 4 v
V= NIRERBE IO ETOREIL, WEINDD, Fl3INUTFT— S EFER7n 2%
ZT5HTE, T (74)/V—§7W@% CHELTWDFMA (resident surfaces) | & [7A
YV L—Z PRI SIS O—18 ) 723 (transient surfaces) | 235 £4LD

6.4.2 None of the surfaces treated above should be exposed to recontamination within the
isolator.

PR T AT -7 5FHE S, T4 Y L—FNTEGRICE 53X TR,

6.5 If the isolator is used for aseptic processing the surrounding room should comply with EC
Grade D as a minimum. The potential for contamination from the room to enter the

isolator during, for example maintenance, should be taken into account when returning the
isolator to its production status.

AU 2 RIS 272012, TZEETITRMA L TERY £9, fdUUILTRRR, _RE Pharma-bio Futakami
FLTHATIANRDY 9, LT EFENLT, MRE HWZ B W2 LET, ' @



PIC/S PI014-3: 25 September 2007 Page 9 / 44 pages - -Jmmm Co.td.
RECOMMENDATION : ISOLATORS USED FOR ASEPTIC PROCESSING AND STERILITY TESTING PIo7LR-a—Sas KR i

TA YL —FEREREECLS e XM TIEHT 272 01X, ZOEHOMHEITE/NE
THEC (FUE : GMP Amnex 1®) GradeD ([ZH&THZ &, 74/ L —H %%@é%%ﬁﬁa:ﬁ
T L X2, FIZIIREDRFIZ, HENOT A Y L—FNITHERP AL ARG BET D
e,

7. DETAILED POINTS TO BE CONSIDERED FOR THE IMPLEMENTATION OF THE
PRINCIPLES TO ISOLATORS SUBJECTED TO A SPORICIDAL PROCESS. THESE
POINTS ARE EXPANDED UPON IN APPENDIX 1.

BHFNT o 22T =T A Y =2 kT 2 Z AT 5BROZBET &R A, Znb
ORI EE 1 THAEIT- T2,

7.1 Training of a company team is essential to assure the safe routine operation and
requalification of the system.

DV AT AOEEAET HE R ES & R A RFET A T2 DIZiE, BEDOT— LD
NI RTH D,

7.2 The materials that should be sterilized i.e. treated using a validated sterilization process as
specified in the Pharmacopoeia, and those that should be subjected to a sporicidal
process, should be identified. The rationale used should be documented, the list should
be a controlled document and consistent with that used in validation. Particular attention
should be paid to microbiologically retentive filters used to treat services to and from the
isolator. When the sporicidal process cannot be assured the use of presterilized filters
may be necessary.

WRE T ~&EWin] T78bb, FERAFIHESNTNDL LAY F— F ENTHE T =
TATUHESNAWEL L, TRFERT 0w 2% Wi 28E GUE: K0 752
Lo TOWH LXK E, 3CET52 L, HiZU X ME, BEXGCE (controlled
document) & L, NUF—2a yTHEMLEYV AR —&HTDHIL, TAYL—FZ~DHL
ANE RS 5 72 DI H S D AEMERE T 4 /L4 (microbiologically retentive filters) (13,
FRICIEEZA D 2 & @REl) . BT vt X GRik: o@f) MEETERWIES. 7O
W L7 VB ZOMEHNER RN S D GRE2)

FREEL : ZOWOIE. EEAEHRET O ZAHT A4 Y L= B LT, THET. SEW IR
274 NAOFA, WE oA, BER T oA G@EIEIHALHEICLS) | BLOYNEBERE
DOOFBEROBFIEIZ L > T#EREIND, | LI LETTOT, HEPAZ A L EZBLOT AV L
—HHIZASTL D7 BRI A FEERXOERITA, X hxT) OABT 420 Bbh
F9,  CGERLEREREMZE T V=7 0 a A v &)

%‘:“
I_T_,F
\V]

P IITIEL. ISV L—=F A0 WEO) LA TERG, 2 00FEREWENTET,
—oOFIE, BRYHEREMN & SAR Y 7 A, 290034 — hZ L—F A[RERRTP= VT F T, FRij
FERERT & XA R v 7 RIZIZHEPA T 4 VX2 DSHAIAENTE Y | YthoA . HEPAT (L X (3B
YHiPAlCEENE T, A— b7 V=7 REWRERRTP2 7 I, ARy MHD02I 712
(BKME) E 7 4 VEZ PAAENTOET, WIS TRERPICHFRD DWVIRE SN D &
W) RIRTT, (IR AT P =T D a A v & HERD)

AU 2 RIS 272012, TZEETITRMA L TERY £9, fdUUILTRRR, _RE Pharma-bio Futakami
FLTHATIANRDY 9, LT EFENLT, MRE HWZ B W2 LET, '
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7.3 The sterilization of equipment, product components and the formulation ready for filling

is outside the scope of this document. Their introduction into the isolator system and
prevention of recontamination is addressed below.

s, B ORERFAEL (product components) 35 X ONFEHE D HEii 238 - 72 /L5 %Sy
(formulation) DX, T DOXLEOHFFHIINTH D, TILHDT A ) L—X AT A~DIEA
EFIHEL DB IEIZ W T, LR T,

7.4 Sporicidal process &Z3ffa~7 =t 2

(when non gaseous systems are used the relevant principles should still be applied)
GETARYR DV AT LT 556 T, B AlTEH T 5, )

7.4.1 The agent selected for gas generation should be sporicidal.
AFEEDT DI L7 HAN L, Btk aR->Z &,

7.4.2 The correct identity and composition of the gassing agent charged into the gas generator
should be assured.

SRR TIE T D I AFEAEA (gassing agent) D IEMEZ2 [R]—1E LR A RFET 5 Z
7.4.3 Gas generators should not be assumed to be equivalent to each other.
AFAEZGL TENBFEL] THDEBRET & TIEARV,

7.4.4 The way in which the gas generator works should be understood by company staff. All
critical parameters related to its operation should be identified and recorded throughout
the process. Measuring instruments should be calibrated and where critical should have
independent monitors or an assured and confirmed reliability. The gas generator should
be included in the preventative maintenance program.

T AFE LR DEWETIEIL, GREE: 430 BEDORZ v T0REEL TW\WD Z &, fFEICBEES
HZETCOEERNRTA—F(F, 7A@ L THFESN, kI bdX&ThHhd, HE
BEERIIREL, TRV EELRLDOTHDH L &L, GRIE: fho) ML L7oE =4 —F 2 IIRGE
SEN-EEEEZEORETH D, TARERIT., PHROERET 07T LEDDHIRETH
Do

7.4.5 The release of the gassing process with regard to the gas generator should verify that all
critical parameters met the specifications defined during validation.

H AR F%j‘éjj}(@}%7ﬂ’k/\@ﬁ’*ﬁj (release) 1%, ETCOEBE/R/NT A —H RN
F—va VHICERSNIRRICHEA Lz 2 L 2R L TR 2 L,

7.4.6 The delivery of gas from the generator into the isolator should assure that only the gas
generated is supplied. All inlet and outlet filters associated with the isolator should be
exposed to gas or sterilized. Any air supplied by the generator e.g. during a purge stage,
should be filtered though microbiologically retentive filters that have been sterilized or

FRNTELERIRT 72012, TBEBE T LTRY £7, FOUILTRRR, =RE Pharma-bio Futakami
ZLTHATIARDY ¥, LTHRLEFTENT, IRE THIZ BV Z LET, =~
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subjected to a sporicidal process.

TAYL—=F~DREZRNO T ADOUAGIX, AR SN ADHPMEG END Z & ZIRGE

THZ L, TA Y L—FIZHET 5T X TORAL L CHEH D7 ¢ /L4 (inletand outlet filters)
. GREE: BRo) T AR SNDDRE SNDNE TH D, =V &ETHRHAE

OB INLERIT., WEELEIRFR T e 222 T 2MEMHET V42
(microbiologically retentive filters) C AT HRETH D,

7.4.7 The delivery of the correct gas at the validated concentration to the isolator and/or leaving
the exhaust system should be confirmed if possible, to supplement the control in 7.4.2

TAYL—F~OIELWREDO T ZADOM, KO/ TR S AT 206 O % AR 72
B FERTHZ L, 2T TA2 HOEM AT H-DTH S

7.4.8 The isolator should be cleaned prior to the sporicidal process. The surfaces of packaged
materials and all other items to be gassed within the isolator should be clean.

TAY—ZI%FER T e AORNIERT LA E, TAVV—FNTHAIZEEIINLDLE
ELBIOZEOMTRTOYEOEHITIFGFTHDLZ &,

7.4.9 Delivery of gas or other sporicidal treatment to all necessary surfaces should be assured.
BTCONEZRREND, T AXNLIZDMOFREFNAIEN G N D 2 & 2 IRFET XE Th 5,

7.4.10 The risk of recontamination of sterilized containers leaving the sterilizing zone and
entering the cooling zone of a tunnel integrated with an isolator system, should be
evaluated. Consideration should be given to sterilization or sporicidal treatment of the
cooling zone.

W — (sterilizing zone) ﬁ‘bﬁfu/ﬂc.( IR, TA VL —EZ AT AE—IR{L LTz b
zw@%ﬂ/—/_ﬂéz ﬁ@h@)x7%£ﬁfé:&o@ﬂf—ymﬁﬁiﬁ
REIFRUALBR GREE © %) %:%FEE?“@_

7.4.11 The sequence of the different aspects of cleaning, sterilization, sporicidal treatment,
gassing, and degassing are of critical importance and should be carefully defined and
verified before formal release of the system for production.

e (cleaning) WA (sterilization) . F% FHUMLER ( (sporicidal treatment) , A A ~DZ:FZ (gassing)
it 5 (degassing) DR~ 72@1%*5 (different aspects) DNEFFIIFEFICEZETH Y | £PFEDT-DITZED
AT MIIERUITBAT T D ANCERRS B L. BEE (verified) 75 X& Th D

7.4.12 The range of parameters and events that should be monitored to assure the delivery of the
validated process should be defined.

NYF—= SN T v ZAORMWARIET D700, E=F—T5RENTXA—FJRUHE
ZOHFMIT, ZhzERTDHZ

7.4.13 The design, development and validation of the gassing process should encompass all

PO IR 572912, T2EE TR L TERY £9, FRSUIMTRRR, 2 Phormatio Fataamei @
z L’C ATIANSY ET, TR EZENT, SR E 2 B2 LET,



PIC/S PI014-3: 25 September 2007 Page 12 / 44 pages -Jmmm Co.uud.
RECOMMENDATION : ISOLATORS USED FOR ASEPTIC PROCESSING AND STERILITY TESTING (D7) a—Yar A&

relevant aspects from methods of gas distribution to quantification of target lethality,
selection, calibration and culture of the biological indicator and definition of the final
protocols. The stage of degassing is critical in all applications and the absence of residual
lethality due to inadequate degassing should be demonstrated for isolators used for sterility
testing. Reference to Appendix 1 is recommended.

HAZKBBRET v AOKGH, HRLAORNYTFT—va i, IXSFavng o
— & (EWiRETEEEd) O BEE L T D BIER (target lethality) , BE, Fv¥ U7 L— g
V. FUTCHRER (culture) DEEALZTHIZDDOH ZADSEITE] KON g7 a hajl
OHfEL] OBET 22 TOMEAELET DI L, P (degassing : ik BUETIZZT L—
2> (aeration) OMFENMEAENS) DEMEIL, TXTOMRICBWTHERLD TH D, HH
REBRICEHT 274 Y L—21X, NEOeMKIZE 25BETH2BEEHEOFE LN &
. GEHT A2 L, (R Co#EsEo) Appendix 1~DZREHELET 5,

7.4.14 The provisions for requalification and interpretation of results should be carefully and
prospectively defined.

A FR R & RS RO fRIRIC EEFH“ SRIIE, HEELS., ookl = REMEZ L
(prospectively) HIEZT 25 2

7.5 The prevention of recontamination /54D Ik

7.5.1 All gases, fluids and air supplied to the isolator or that may gain access, should be
filtered using microbiologically retentive filters or sterilized prior to entry.

TAYL—=2IMGEIND, 3T 7B AT HRHOH L ETOH A, IR, 225
3. AD AN FRNCORFF A RE7R 7 1 L 2 %ﬂ%b\f% WD WET DL,

7.5.2 The control of leaks between the isolator and surrounding room and between different
parts of the isolator system as necessary, should be assured as far as possible. As a guide
a minimum of 10 Pascal positive differential air pressure should be maintained to protect
against unforeseen circumstances. The maintenance of positive pressure should be
monitored and fitted with an alarm.

(T4 Y L—2 LEBOEHEOM] BL, LEIZSLT [ 7AVL—FDT AT LADR
RHETOM) OIWNOEREZ, ARERIRVEELbDELTHZ L, AL LT, st
ORBUNH R T, D72 < TH10 Pascal DGEZ |, #EFFT 5 2 &, BEOMERIZ, ZhaEt=
Z—L, DOT T—L&HzDHI L,

7.5.3 A program to minimize the risk of loss of integrity of gloves, sleeves and suits should be
present. This should include operator practices, vigilance and the absence of sharp edges.
There should also be an all encompassing preventative maintenance program that
includes specification of examination and preemptive replacements.

Tra—7 (T4 . Ml (sleeves) . A— (suits) DITEEVENKDOND Y RV Hi/MbT 57

AU 2 RIS 272012, TZEETITRMA L TERY £9, fdUUILTRRR, _RE Pharma-bio Futakami
FLTHATIANRDY 9, LT EFENLT, MRE HWZ B W2 LET, ' @
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=70 AV YN ff LTWDHZE, ZHITIEAN L —Z DIEZEERE (practices) . BT A
(vigilance : & . ORI 72300%% (sharp edges) DX7RNWZ &2 GTLe_RETHDH, -, B
DAER (speciﬁcation of examination) <CEFRIfDAZHL (preemptive replacements) % & 2 0I4E 72 T Y

RET 07T ARFELTND Z L,

7.5.4 Transfer of material out of the isolator should not compromise the critical zone.
TAY =20l HTERIT. 2V T4 WY = E2ERICS LSRN &,
7.5.5 Transfer of material into the isolator should not compromise the critical zone.

TAYL—FA~OYEOBENL, 7 VT 4 IV — U BERICS LSRN &,

7.5.6 Air change, laminar/turbulent, aseptic technique, and ergonomics
%% (air change) . J@¥i /&, EEEBIET 7 =7 AT

7.5.6.1 The design of the isolator system should include consideration of air change rate, the
use of laminar, unidirectional or turbulent airflow, the application of aseptic technique and
risk of error due to human fallibility. The rationale for the decisions taken should be
documented.

TA VL= AT AOFEFL, IROFHEICOWTDELR LS T2 L 285 B (air change

rate) L/ 5 ARDE/ELIE (laminar, unidirectional or turbulent airflow) O . MEEEERIETS (aseptic

technique) DMEA, B POV 2 Z 9 ME (human fallibility) (2 X DIEFRO Y A7 RIEHFIH
W2k U C GBI 22RO B BB (rationale) % SCEALT 5 2

7.6 Monitoring and testing -t —% U 7 b A

7.6.1 Physical monitoring and testing should be based on a systematic failure mode analysis or
a suitable alternative and assure the detection of change, failure or aging that could
compromise operations.

MBI E =4 Y 7 R ORBRIE, BRI EIEE— ROHT (systematic failure mode analysis) & 72
IFTE D 2O FBEIZESS RETHY | oEM LGS < T2 waetk xR o2k, s/ #%
LR EZRFET 2D THDH Z &,

7.6.2 Microbiological monitoring should take into account the special requirements for
sensitivity of testing in isolators subjected to a sporicidal process and avoid compromising
operations. The interpretation of results of environmental monitoring should be based on
the premise that the detection of any microbiological contamination probably indicates a
failure of the system.

WAEHE=2 ) U 71E, BT o v REZTET A4V L—FTO Rk YgE=r) 7
D) EBRREEIZE T DR EREZZRE L., G xzo74 v r—4T0) EHZBEILSTHZ
EERBTDHZ L, BEE=Z Y U TREROMBIRIL, W 2MERIGRORBE S, 26 <

X, BV AT LOMEETRT &0 RHRICES Z &y

RSUIFESLE RS 272012, THEETITRMA L TR £9, FOUINLTRER, a2

ZUTHA T IARD Y £, BPFLETENCT, BB E THIBE SR LE T Plarma-bio Futekam:
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7.6.3 Media fills and sterility testing should be carried out as normal for aseptic processing.

ot e N OV AR 13, 18 O BE R EOALEE & RIARIZ SN 9% Z

8. REVISION HISTORY #EERE

Date Version Number Reasons for revision
1 July 2004 P1014-2 Change in the Editor’s co-ordinates
25 September 2007 P1014-3 Change in the Editor’s co-ordinates
RSUIRSCA IR T 57212, TBEE TITIRMA LTI Y 7, SREUILTIRR, iRZ Pharma-bio Futakami
z L’C AT IARDY £F, BPELEHENT, MR L DHEE B2 LET, @
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APPENDIX 1 f{/jg# 1

9. AN EXPANSION OF THE DETAILED POINTS TO BE CONSIDERED FOR THE
IMPLEMENTATION OF THE PRINCIPLES TO ISOLATORS SUBJECTED TO A
SPORICIDAL PROCESS.

BT v 2223574V =22k LT, FAIZEAT HEICEET XS FEM R R~
D B

9.1 Principles related to the selection and use of isolators subjected to a sporicidal process.
BFERT O R EZT DT A Y L—F OFE K O IZEE T 5 JRH]

9.1.1 The principles of design, validation and use should arise from the objectives employed to
make the decision to use an isolator subjected to a sporicidal process and the consequent
user requirements specifications. It is recognized that the considerations may include
operator protection and financial optimization as well as reduced risk of microbiological

contamination of the product from the environment.

Kb, N TF =g VU ROMEHORANT, ZFRT v 22200574 Y L—& Z I

TOWRELT DO LA E . ORI BAET HURS (user requirements

specifications : L —#—ZRAEEE) NHEIINHIRETHDH, BET XS FHITIT, REICK

58S OPRAENIEGD ) A 7 ORI N5 Th 503, (EEHF ORE, WK CORE b
(financial optimization) 235 A5 Z E BRI TV D,

Other aspects that should be considered are the principles of dedication to avoid cross
contamination and mix up. These are general principles of GMP, but the particular risk of
chemical contamination of the exhaust filters and potential for blowback into the adjacent
critical zone should be considered. Standard approaches to design qualification,
installation qualification, operational qualification and process qualification are

appropriate with the additional provision for periods of development work particularly for
the sporicidal process.

I ZE T N &R, RAXIG YRR 2k T 2 72O LT REFRATH D, 2 bl
GMPDO—RIFHNC ST 2 FHTH D505, FrIZHER T 4 NV Z OALFWEIHR DOV A7 b Bz
TH7 VT 4N = ~DTa—s3 7 (blowback : %/E) DA[REMEZBET H LN H
%o il RREFE LR (design qualification : DQ) | X #ia T RFIE S MERF M (installation
qualification : 1Q) . JEHRIFEKSMEFEAM (operational qualification : 0Q) . 6 2 UMARETE K& MEZE A
(process qualification : PQ) (ZXf 9 DIEHEM) /2T 7' o — FR@EUIZ2 LD TH D05, KR, FIFM
7't 2 DOBARVEELM (periods of development work) OIBAIFLEN MDD EH D & 725,

9.1.2 This Recommendation focuses on the aspect of reducing the risk of microbiological

contamination arising from the environment.

FRNTELERIRT 72012, TBEBE T LTRY £7, FOUILTRRR, =RE Pharma-bio Futakami
ZLTHATIARDY ¥, LTHRLEFTENT, IRE THIZ BV Z LET, ~
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ZOHERE GRix : cooseE) 1T, BREDNORAET HMAEWIEIRO Y X7 WS 5 & o Al
EREYT WD,

9.1.3 This position leads to an apparent paradox as to whether an isolator that has been subjected
to a sporicidal process that demonstrates a classical clean room pattern of the occasional

detection of microorganisms, is acceptable for aseptic processing.

It is difficult to conceive of an isolator that has been subjected to a sporicidal process
being designed and validated to assure and demonstrate clean room performance if it is
working correctly. The choice of an isolator that has been subjected to a sporicidal process
inevitably drives up the standard; the presence of microorganisms implies that the
validated condition probably no longer prevails and the fault should be identified and

corrected.

Another factor to take into account is the method of use of the isolator. The lower risk of
contamination may be used to justify different practices than used in clean rooms; these

may include the following:

ZOSYX, FERRT Ry 7 RZHORBDHEDTHDH, V) DIE [EYORHT O
DROND TN 7 V= =X F = | DIRENTWOIEF T n e A 22274
V=23, BEBRECE 2T n B ZAMLICHFASNLOINE I, LS ZEThD,

BFERT A2 T 2T A Y =2 RNIEL<EfEL T THIUX, 17V —r—ak
REARAEL, FFET D L2 ICeEl s, N TF—hanTnd ] EEWEEZ FIFRMET
bbH, BFERTOERAZHLIZT A Y L—F 28T 52 &%, BARMITEWIEELZRD 5
LB, s WEMORET S Z EE. bIER F/\)T%]‘J‘ﬂfci{fﬁ\bﬁ) VLo T
W) ZEEERLTEBY, TOXMEFREL T, TLTRETLILNERD

EBRETREL D —ODHERL, 7A Y L—FDHEHGETHD, ROV A7 BMERNEWND
Tl 7V = A THEHSNDSGE 1T B W T OB IS MO AT 5
(ustify) Z EIZEH SN A[REMEZ L > T D, ; ZHUZiE, U TOFEEREEND

- Reduced frequency of autoclaving of indirect product contact parts. (See below).
MR 72 B B2 S O A — b 7 L—TIRE OBEE DMWY (LLTF250)

- Extend the allowable period of exposure of sterile surfaces and materials.
ME TR D 1 K UM i D 28 DFFARFR 2 IE R 3 5,

- Reduce the need to discard open containers surrounding an intervention via the glove

ports.
ra—7R—FE2N L TONLE (intervention) DIFIZ, EHIZHHBH N L TV A RS A FEIET
D W 2> S/ 5,

AU 2 RIS 272012, TZEETITRMA L TERY £9, fdUUILTRRR, _RE Pharma-bio Futakami @
FLTHATIANRDY 9, LT EFENLT, MRE HWZ B W2 LET,
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9.1.4 The above practices would no longer be safe if a return to clean room criteria of

performance took place.

EROX D RITAEIE. bLZ U= — 2 OWREEEICR > T25A8I121E, bITRLEe2R b0 T
EANAN

9.2 Training of a company team is essential to assure the safe routine operation and
requalification of the system. An isolator system is still relatively new technology and there
is no general knowledge available to the extent that it is available for conventional clean

rooms.

AT LD A ER & AR R ( (requalification) ) BARFET A0, ENDOTF—
A@w@ﬁxﬂkfﬁéo74yv~5vx%A@iﬁw@%ﬁLw&mT%D\%%@79
=2 — AL CRIHTE 2 L9 RRBEO RN AFRITELZFEL TORY GUESR) |

A BIEAOLND L) RIS 52 WVITEERBRAT A Y L—2 07 e M2 A4 TRHBT 5 001%, 1980
FEROFEDOKEIZBNTTH D, T4 Y L—FiE, 190FERICA>TORE LS EL LTI, 2
DOHERESCE D FITHIT2007FTH 5,

O T, 19654 FEEN S DEVMeki 2R oa s Ry v g s )= b— Al L T, F
ST A Y L— 2 OEEEHAROEMME A+ L OBENFEL Tz b b,

TA Y L= IFOMEREORFFICHEFIHLWVEEEZE L CND, 07D, HEEESIC
HETHVbWS [FaafE] (FaaFaafglk/ FaaosbElR) ~ORCETTHI LN
EAN

ROUFZDO LD Bt & LT THD EHER S ATV DAY, 2010FUTIFV 25 ERABS (727 &
AHIRANY TV AT L) OB EEENHEATL D, RABSOHBIC X b, HMERIEEZEHA TS
EToREMIIRE A ELEN, ZRICHIELTT A Y L—F THLND & 9 REFHMEEO -
DOBEFRIEZEM L TV —HITEETE R,

For this reason it is imperative that the company makes special provisions for training
engineers, production and quality staff in the technology including the ergonomic aspects.
Abdicating the job of design, installation, development, validation protocols and execution
of the protocols entirely to suppliers and consultants is missing a valuable opportunity. The
suppliers and consultants should be shadowed by the company team to enable enough
knowledge to be accumulated to assure the safe routine operation and requalification of the

system. This knowledge should then be cascaded to all people routinely involved.

ZOMEND | EZEITEMNE (engineers) . HIER X v 7 WEHAKZ v 7, ANRLFR 2 MIHE
EEROTEMD N == T EAT I O DR BREZ R T2 Z L DA R TH D, i&al, &
&, B, NVTF—varrabhal, KOTR FaLoFTETRTH S 74 v —a 0
WE Y MR LD, EEAESEFRET L2212 5, Y774 v —ar sz b
X, M AT LAOLEAR AFIER & FEREMEN 2 RGE T 2 720 O+ kA EETE D
Lo, SHOF—LIZ@TTH2RETH D, £L T, ZOHHE AENICEDLTXTOA
EIBA TN RETH D,

R AR 572010, SBEE TR LTEY 4, FUnTaPEm, B Pharmabio Futabami
ZUTHATIARBHY EF, LPECERENT, MR E B 2 BEVLE LET, ' Q@



PIC/S PI014-3: 25 September 2007 Page 18 / 44 pages 1"'!“30"5'“!8 Co.lud.
RECOMMENDATION : ISOLATORS USED FOR ASEPTIC PROCESSING AND STERILITY TESTING RIo7LR-Ya—sa X &

9.3 The materials that should be sterilized i.e. treated using a validated sterilization
process as specified in the Pharmacopoeia, and those that should be subjected to a
sporicidal process, should be identified. The rationale used should be documented, the
list should be a controlled document and consistent with that used in validation.
Particular attention should be paid to microbiologically retentive filters used to treat
services to and from the isolator. When the sporicidal process cannot be assured the
use of presterilized filters may be necessary.

BHETREWH ERFTHBINTHWEL5%, NIV TF—FShBE 222 HWTR
HIh288) & BFER X2l _X&EMRE, BFETD GUE: KpLTExs) &
Lo A LI-AEOBIL Bopr/ i 03is « rationale) XXELL, 2DV X MIBFHEENTX
ELL ANV T—varyrTERALELDL—BIEHIRETHD, TA VY L—F~DHAV %
ST 51 DIER ENDMEMIET 4V F  (microbiologically retentive filters) (2 IXMFIZEE &
HHRETHD, RiE: U7 2L 0) BFR 2 EABRMRIETERWVEEIE. TOR
BHLIZ A NVZOERBLELRIBENRS D,

There is a hierarchy of risk leading to direct product contact parts being subject to a
conventional sterilization process e.g. filling needles, stoppers etc. Non product contact
surfaces including machine surfaces, gloves etc. are exposed to a sporicidal process. The
indirect product contact surfaces such as stopper hoppers and delivery chutes should ideally
be sterilized into the isolator to prepare for the start of each batch of product. Whether it is
possible to maintain these surfaces in a satisfactory condition by a sporicidal process for
some sequence of batches is unresolved. If the indirect product contact surfaces are exposed
to the environment surrounding the isolator by being removed or due to loss of integrity of

the isolator, then sterilization is necessary before reuse.

RO 7 v & 2 2520 F 58S OEHEARE /. B ITRIES, F08FT, Ttk T
WE ST DY AT OWERE (hierarchy of risk) 23& 5, HEMOR T &2 & Bl i 2 Bl
LaanEmit, ZFR7 et ACR&BEIND, T LA /73— (stopper hoppers) Jigq'/\ﬂ“n‘-/l“‘ ~
(delivery chutes) 72 & DAY 2 BB flm X, BEAMIITRHOE Ny FORMICH L T, 7
AV U—Z TR (sterilized : FIE BREOEKEEbhs) SNHZXXTHDH, ZiLbDORME

Z. WL OO LNy FE2FT-> TV BRHIZOWT, &7 1t A2 k> T o<
IRRBICHERF 92 Z L3 ATHEDNE 9 2E, RIFIRREH TH 5, M2 BN ERRm A, B Y Fh
SNz, TAYL—2OREENKDNTZD LT, 74 Y L—XOREHOERRICER I
Baid., FHMEFAORNCEE N LETH 5,

9.4 Sporicidal process #%3ffa 7 o+ 2

(when non gaseous systems are used the relevant principles should still be applied).
GEHAZRDO L AT AMER S 55613, BRI 2FAPEN SN bD LT D)

9.4.1 The agent selected for gas generation should be sporicidal. The agent used for gas

FRNTELERIRT 72012, TBEBE T LTRY £7, FOUILTRRR, =RE Pharma-bio Futakami
ZLTHATIARDY ¥, LTHRLEFTENT, IRE THIZ BV Z LET, ~
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generation or other means of application should be capable of rapidly killing bacterial
endospores, fungal spores and vegetative microorganisms.

Activity against virus, such as is claimed for peracetic acid, may be necessary in some
applications or a general advantage. Peracetic acid, hydrogen peroxide and formaldehyde

are used. The use of other chemicals such as chlorine dioxide is being developed.

HAZAERCRBIR SN2 EANIRFRETH Db DL TDH, TADREZITEOMOEHF
AT 2 AN, M OWNAZEN (bacterial endospores : FVE  MUE M) | H -Hﬁ% (fungal

spores) 33 KX OREMINL L 72 > TV D IRAEY (vegetative microorganisms) % HUH &L (killing) T
xHZ L,

WHERIZ DWW T ERI TN D LD R T A VR T 2IEMHIL, WL 20O iRz B\ W\ T

Thoh), EF—EARFETHL0b L, WEFEE (peracetic acid) | WWFE{LAKE
(hydrogen peroxide) . & L CA/N AT /LT E R (formaldehyde) 23 S5, —ffbiEsR
(chlorine dioxide) O & 5 72 DAL FWE O B BRI HF TH 5,

9.4.2 The correct identity and composition of the gassing agent charged into the gas
generator should be assured.
The identity and chemical composition of incoming agent should be assured in the same
way as any other critical starting material. The correct dilution and preparation of the agent
and filling of the reservoir of the gas generator should be treated as a critical step in the
process and comply with GMP. The storage conditions of the agent should be respected,

thus, if refrigeration is required, storage in the gas generator reservoir is not appropriate.

T ARERITIE S D HARBERIO, EMEZRR—M (dentity) LHMREZRIET DI &,

BT DIEA| DR —1E (identity) & ALZFAIRAEL (chemical composition) 1%, o> B HE 722 HIFE'E &
[FIRRDITIET, RiEZT D& ThH D, FAFEGRD Y P—/3— (reservoir : FRIE ik Fbi S
wER) O, FEHRIOEMARAR - AL BEIT, 7B RAOEBERRAT v 7L L THDIL,
GMPIZHL T ~&E TH D, LD AFERDOREFMTIEEZ TS O RXETHY, b LI &%

FEThULX, TARELGRO Y P — _"—H TOREITET)TIZR0,

9.4.3 Gas generators should not be assumed to be equivalent to each other. The design,
operation, validation, maintenance and change control of the gas generator, as an
independent piece of equipment, should be treated as critical and comply with GMP.
Equivalence of gas generators should not be assumed. Each generator should be shown to
deliver an equivalent gassing process to each other, in one or more isolators. If this cannot
be demonstrated the gas generators should be treated as different pieces of equipment each

with its specific cycle validated for each isolator.

A AR, Eﬂ’b%lzlli%)@kﬂiﬁﬂ‘&%'éif&b\ M U7 & L COT AR ALRD
BREN, BE, N T —var AT T UAROERERIL, EERLLDO L LTHRY, GMP
IZHERLT RETH D, TARERORIEEZAUET NE TRV, FHAFAERT, 1 DL
FEOTA YL —=F THEWMNIRAFEOTA GRiE: b)) 70t A25252 L 23R 52 L,

AU 2 RIS 272012, TZEETITRMA L TERY £9, fdUUILTRRR, _RE Pharma-bio Futakami
FLTHATIANRDY 9, LT EFENLT, MRE HWZ B W2 LET, '
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H LINMBNEETE WS, HARERIIFNENDT A Y L—HIZOWTALGE S V2 F
EDHA 7NV EFROREOHZE LTI & ThH D,

9.4.4 The way in which the gas generator works should be understood by company staff.
All critical parameters related to its operation should be identified and recorded
throughout the process. Measuring instruments should be calibrated and where
critical should have independent monitors or an assured and confirmed reliability.
Assured and confirmed reliability is a combination of recognized robust design and

satisfactory history of operation in the hands of the company.

HARAEBROBER R, YBAEDRY v 7 NEHT 5 & Th5, BIEICEET ST~
TOEERNT A—=F 1L, 7ﬂﬁ2%ﬁbfﬁwéh %ﬁéhé&%vaé I A
EZATV, BER (57 4—40) FETIMILLIZE=4— EHRFLESh, HOMR S
ﬂt@ﬁé%%o&%faéoF%&*MT %;éthﬁija T, RO OB
WAL MEAEOTICL DWREOW EHBEOMRADETH S,

9.4.5 The release of the gassing process with regard to the gas generator should verify that
all critical parameters met the specifications defined during validation.
HAFAEBRCET IR R : Bf) B RADIEE) (release) 13, ETOEER/NTF A —F
—BNY F = a VRIZEBSNIHE () 2R LTSI EERIET 52 L,

9.4.6 The delivery of gas from the generator into the isolator should assure that only the
gas generated is supplied. All inlet and outlet filters associated with the isolator
should be exposed to gas or sterilized. Any air supplied by the generator e.g. during a
purge stage, should be filtered though microbiologically retentive filters that have
been sterilized or subjected to a sporicidal process.

HABEBNST A Y L—F~DHADRMRIE, BELLZTAOHBBPMIBEIND Z L Z4RFE
TRETHD, TAVV—FIEETITRTOADELHEDT 4 V&1, TRZREIh
% (exposed) MEREH I D (sterilized) XETH D, HlAIE, /X—TBPE (purge stage : ;REE B
Yuf 2 DPEHBEE) IS AFRERD DA SN D ZERUL, WHE (sterilized) SNz, F72idF
FHS 0 R BT TR ERIREE T £V F  (microbiologically retentive filters) T A8 S5
RETH 5D,

The delivery of gas to the isolator should be via defined ducts with no possibility of loss or
contamination. Dispersed oil droplets used for integrity testing HEPA filters may break
down the gas. This should be examined during validation and it may be necessary to
consider the first gassing after testing as a neutralizing operation.

All of the gas should ideally enter by all of the air inlet filters and leave by all of the
exhaust filters. If this is not possible arrangements should be made to assure that all

terminal inlet and exhaust filters are exposed to gas.

FRSCIRSLE IR T 572012, T2FE TR L TR £9, FRSUISL TR, Pharma-bio Futakami @
L a7 Ay £ T ETRALHENC. B S MBS L P L (r .
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If part of the process involves a reversal of the flow through a filter, the possibility of the
filter becoming unseated should be investigated.

TA Y L—F DI ADM (RIE : T 2D) PRVGRO RO RWBED X 7 - %
MMLTITHRETH S, HEPA 74/1/510)’7%/3%' ARIfEH SN oM ST mEL. T A
BT A RN D D, ZHUIAN) T =2 a VOB ERETHY . G eek
D) T A MEDRMD T AFENIE, FFHRIE (neutralizing operation) & FL7Z2 3 Z &AM EENE L
AN

ATOH AT, BT T XTORK T AV Z B AD TXTOPRT 4V Z B HE
NHERETHD, L, TNNRTERWEEE, T XTORR - K7 4 L Z 0N GRIE - Bk
HA) ICBRBEINDLIICFRHTRETHD,

H L GUE: Bko) 7R 2AO—HICT 4V F Z BT DIMALOWER (reversal) 735 £415 D
Thiud, 74 NVZD0 =BT LE ) Al riiEd & Th o,

9.4.7 The delivery of the correct gas at the validated concentration to the isolator and/or
leaving the exhaust system should be confirmed if possible, to supplement the control
in 9.4.2.
It is recognized that the technology for such gas analysis is not always available. If this is

the case it is even more imperative to assure the steps in 9.4.2.

H LAWRETHNIZL, 94.2 HOKIEEMTET 272012, T4 b—F~DELWHTRADHE
RO/ T T @GR 74 v—2000) SEHOV AT &) ZHERTIZ L,

ZD X AZHOEMIFICFIHATE 2T TV &, FlEh s, Tok
VYA, 942 OFIEZMHERICTHZENLVEETHD,

9.4.8 The isolator should be cleaned prior to the sporicidal process. The surfaces of
packaged materials and all other items to be exposed to the sporicidal process within
the isolator should be clean.

TAY V=%t BFERS 2 ERAORNCHEEHFICLTB 2L, BEINZHROERRS, 7
AV L —FNTORERT 0 RACRBINDIETCOMROER T, 7V —rEeT52 L,

All the surfaces inside the isolator should be clean prior to exposure to the sporicidal
process. Apart from removing chemical residues that may contaminate subsequent
production, the presence of deposits may enable microorganisms to survive the process by
physical shielding or neutralization of the process of inactivation.

The isolator should be designed to enable access to all surfaces for cleaning without major
dismantling. Inlet and exhaust air pathways should be designed with this in mind.

If clean in place systems are used, any risks that may arise from the presence of spray
balls, drains and retained fluids should be identified and eliminated. Whichever cleaning

method is used it should result in a visibly clean dry surface free from risk of residues.

FRNTELERIRT 72012, TBEBE T LTRY £7, FOUILTRRR, =RE Pharma-bio Futakami
ZLTHATIARDY ¥, LTHRLEFTENT, IRE THIZ BV Z LET, ~
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TAYVL—FRNOTXTORMBIL, FHFRTmERCEZEINDHANC7 Y —r (FE I
TW5) ThRITNER LR, TOBDOAEEETEYT 5 a0 & DL FIEREY GRE: i
OEETHEN SN WREOWEY) ZRET D& EEFRNC, (REMOTFET S Z i, WEH
7238 (physical shielding) F 721 GUE : RYHITH 24 ACxT2) RIEMHLZ v A TOFRIZ
Ko TMAEMN 7T v AZEEIEND Z LA A[EEIZT D00 LitZew,

T AV L—Z %, KD 2K (major dismantling) 235 Z &72<, RTOEMAICT 7 & A
LTHEFTEDLICHHTI2RETH D, RREPROBRKEIZIZOREEE L THEHT D
&,

t LEETEELY AT I (clean in place systems : CIP) ZfEfT 5D THIIE, 7V —r « A -
FL—R « VAT LEERT 25A1F. A7 L—R—, Hik0. EREIEOFEEICERT S
UAZEREEL, TDOY A7 EBYERTIMLER DD, EOL I RIEELHETH-TH, &
BYoU A7 3, B TORBELE FBEU A7 0R\) REELDHI L,

9.4.9 Delivery of gas or other sporicidal treatment to all necessary surfaces should be
assured.
All the surfaces inside the isolator system that have to be treated (see 6.4.1) should be
exposed to the validated process. There may be some surfaces where access of gas cannot
be assured even by using pumps, fans, evacuation, use of point contacts such as round
section wire, or other methods. These surfaces should be identified and designed out if
possible e.g. by removing or sealing with gaiters, bellows etc.
Any remaining surfaces should be minimized and exposed to sporicidal agents e.g. by
spraying, wiping, drenching or other means, such that survival of natural occurring
microorganisms is unlikely. Direct or indirect product contact with these surfaces should
be eliminated.

TRTCOLBERREIC G BREHID) TRAEIIMMMORIFROEITHOIND Z & PRIES
nTwnadz i,
BUER GRIE : o) NENDIRETA Y L—F AT AONAOETOERE (6.4.1 THEH)
D, NUTF—=RENETRERCERBEINDGZ L, A7, 772, HEX (evacuation : FRIE
R EWS L CRI T ADRBEEED DD THA D) . HWEIEHD U A Y72 EIC KD KR (point
contacts) DIEH, EILZDMDFEEZHNTEH, TADT 78 APRIES NIRRT N H
000 LIV, ENHD GRIE : BENR TS ERDY AR’ 5) REIIFESNLIXETH
V. ARETHIUE, BRET D0, 7 — b (gaiters : FEikiE 2R 90X — X (bellows : Fid
ik B RETEMTLL I, RET L L,
Feo e RmITA/MRIC LT, BRBEMNRIMEWOEFEREZ D Z IRV E DI, "HE,
ER. FLoF oy Gk +ocEnd L) R EDOFHIETRFERANCERBTRETHD, =
O ORI ~OEFER) E 7 XM e 50 OEAlITRET 5 Z &,

FRIE gaiters : (definition) a protective covering of cloth ll

or leather for the ankle and lower leg.

(BER) (S50 KO, BrD FaAM0
L—H— (NLE) 2K D REDN—,
(R&EWE . (7= ) L RA ViEomiA s ?) (413 Google D

FROCIESCERIR T 572012, Z2E L TITIRM L TR Y £9, SRIUILTRRR, wE

%LT ATIANRDY ET, LPRLERENT, MRE TR ZBEV O LET, Fharme-io Faisamt
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#R¥E bellows : (definition)  an instrument or machine that by alternate expansion and I E
contraction draws in air through a valve or orifice and expels it through a tube. &

WA L2 IR IS D LT, SLTRA) T AEBLCERE g '
W\AT, F 2 —7 %l LCRR AT DR = & ‘m i
(F51% Google 0B ELAR R 1 O —)

9.4.10 The risk of recontamination of sterilized containers leaving the sterilizing zone and
entering the cooling zone of a tunnel integrated with an isolator system, should be
evaluated. Consideration should be given to sterilization or sporicidal treatment of
the cooling zone.

One area that may be a theoretical risk is the cooling zone of a sterilization tunnel attached
to the isolator system. Exposing this zone to hot air sterilization would be ideal otherwise

gassing back to the end of the sterilization zone may be possible.

TAIV—F VAT AE—HRE LT DU RNVOWEHE Y — 2 EHTHHAY — VI A BE R
DEBEROY A7 BFHMET B &, BHY —V OBEE IR FRABELERTDI L,
Hig bV A7 L7320 5 B5KIEOD—21%, 74 Y b—F T A7 KA T Sz b o
FIVDOH Y — 2T D, HEBE (hot air sterilization) (22 DY — 2 INRRFEIND &, HE Y
— DO E T, BRPEATANR - TL DAREMERH 5,

9.4.11 The sequence of the different aspects of cleaning, sterilization, sporicidal treatment,
gassing, and degassing are of critical importance and should be carefully defined
and verified before formal release of the system for production.

In a complex system where isolators, sterilizers etc. are linked together, the order in
which operations are carried out is critical. When one part of the equipment is opened
and exposed to adjoining equipment, newly exposed surfaces of the door as well as other
surfaces may not be in a compatible state.

Be¥r (cleaning) . BREH. RRIFNQLEE, HAPRYALIR (gassing : BHFMHIOH A EFET 5 2

L) o BR (degassing DHETROMEFIIHEEICEETHY, £EDV AT AR EREE
(formal release) "D RNZ, EEERL EE L., BIE (verified) THMNERD B,

TAYL—5% EREEREN—FEIZY 7 SIVTWDEMER S AT AT, £ OREEAT
f)l”ﬁé‘ﬁiigf“%éo REO TN S, BET 2 EEICRBE I NS E, Fiic
T L7c 7 ORIELZE OM ORI DA DRRE (compatible state) TZRWA[REMEDN B 5,

9.4.12 The range of parameters and events that should be monitored to assure the delivery of the
validated process should be defined. The delivery of the validated process will involve
monitoring parameters and events in addition to those from the gas generator. These may

include the following:

N TF—=hESNETBEARGEZHNTWD I EERGET H7-OICE=F —F RE/NT A
— 2 KOA XK (event) DHIFHZEFKT HZ L, NI T —hENTRrEAREZI LN
TWAZ LiX, TARBEGRNPOLDONRT A= KRR MIMA T, F=4 VY TPRNE
b, TNUBITIFUTOLONREEND,

AU 2 RIS 272012, TZEETITRMA L TERY £9, fdUUILTRRR, _RE Pharma-bio Futakami
FLTHATIANRDY 9, LT EFENLT, MRE HWZ B W2 LET, ' @
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- Gas detection in the isolator/exhaust. 77 A L— % O 77 Af 1/ 5

- Gas concentration in the isolator/exhaust. 77 L—% O 7 APLJE /P

- Flow rate in exhaust. & s

- Gas inlet temperature. 7/ AD A Y 1O JE

- Isolator pressure. 7 AV L —X D[+ J]

- Pressure drop across filters. 7 ¢ /L Z(Z LA ETJFE T

- Condensation detection. % o fi i1

- Temperature of the external surface of the isolator. 7"+ L-— % O S| DfR JE
- Temperature of internal points in the isolator. 771/ L— % O P& 10O i
- Absence of alarm conditions. 7 7 — A5 HREEMFE L 72N 2 &

- Correct operation and position of gas drivers such as fans, pumps and evacuation.
Ty KT BEOREIO L D 720 A OEREN S OIE L E & ALE

- Displacement to expose occluded surfaces.
ITEILFE Y Lo oK% W AIZRET D20 D EH

- Gas concentration during ventilation. a4+ O 77 A
- Process step times. 47 12 & A OLRFFIF[H]

9.4.13 The design, development and validation of the sporicidal process should encompass
all relevant aspects from methods of gas distribution to quantification of target
lethality, selection, calibration and culture of the biological indicator and definition
of the final protocols. The design, development and validation of a sporicidal process

involving gassing should include at least the following steps.

BERS v ZAORE. BRBRRUOANY T —Va i, BETLITXTOMEEEILRE T
b, TIROOLHADLHEGIENPD, EMFOREEEE (B) OEFERNBRERDOEER(

(quantification of target lethality) . HTE, RIERUREE, RUEK 77 Fa/VOHEEE CTOH
HEZELRETHD, HA (gassing & HANWTERIFER T 0 A0OG, BB, N)TF— 3
ANE, DR EBUTORAT Yy INEENDLIRETH D,

a) Identification of all surfaces that need to be gassed.
A TOLIES DB D & 2T~ TORMEDFFIE,

b) Selection and validation of the gas agent and generator.

AU 2 RIS 272012, TZEETITRMA L TERY £9, fdUUILTRRR, _RE Pharma-bio Futakami @
FLTHATIANRDY 9, LT EFENLT, MRE HWZ B W2 LET,
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ARG DIA| & ZF DIEAZEBDORE LN T— 3

c¢) Method of distribution of gas to the target surfaces. This may be by mass movement
amongst defined loads driven by the gas generator and coupled with passive diffusion
along stabilized path lengths.
Alternatively, active distribution by fans, pumps, evacuation devices may be
employed. Rapid gas cycles (less than two hours exposure to gas, depending on size
of isolator) would need careful arrangements of these devices in defined loads to
avoid shadowing effects, occluded surfaces etc. If parts of the target surfaces were to

be reached by passive diffusion, rapid gas cycles would be unlikely to be effective.

—7y FRIE~OH AO3ETE, Zhud, HARAERI Lo THREI S, ZEL
TE#E IR (stabilized path lengths) (20 > T OSZEAIILEL (passive diffusion) L FHE > TH, HE
B H) (mass movement) (2125 A[REMEDN®H D GRIE : 2O TR —STIERE) .

HDHWNE, T, R WHEEE (evacuation devices) | REBNILHL (active
distribution) ZfEH4 5 Z & TH RV, RO T A1 7 v (774 VL —HDORE X
b EDD HASOFZEBERFEIL 2 B Am) T, BBREIR (shadowing effects) PHZE S
HUT=FE M (occluded surfaces) 72 & ZRET 5 7212, ﬁm ST HEBRYY) (defined loads) D HY
ICHEBESBEET 2L ERDH D, b LG L2 D REO P ZEA L8 &> TH
ETA5E, QR TAYA 7 VEITH Z &1, IRMTIERVWE b,

d) As detailed an understanding of the mechanisms for the gassing method chosen, as
state of the art allows, is necessary. The effect of variation of all the parameters that

may vary and be relevant should be explored during development.

BIR LT AFAETED AT =KX L% BARRIIZ ATREZRBR Y Ei%ﬂﬂiﬁﬁ@’é”é BN
Do BAFERFIZIZ, BT D AERDH LT X TDONT A= OEF OB 2 it T 5 2
&

e) An understanding of the relationship between the resistance of the bioburden and that

of the biological indicator should be developed from trials and/or the literature.

INA FN—=F U O|PEE | AW FRIRFETEEER (biological indicator : Bls) DIRFLHED[H D
BIROBMEIL. GRiE: ik co) T4 T GMT) BLOS/F20E SB35
ETh D,

f) The intended degree of inactivation or lethality can be defined following development
trials and based on the information in section ) above.
Current practice is to seek six log reductions of the biological indicator organism
recommended by the manufacturer of the gas generator. In this document this is
intended to mean that at each point in the isolator the sporicidal process will reduce
the survivors by six logs i.e. if there are 2x10° spores in the BI to start with then there

AU 2 RIS 272012, TZEETITRMA L TERY £9, fdUUILTRRR, _RE Pharma-bio Futakami
FLTHATIANRDY 9, LT EFENLT, MRE HWZ B W2 LET, ' @
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will be 2 surviving spores after a six log reduction.

If there are no survivors, then a six log reduction is confirmed and there is an
additional safety margin the size of which is not known. If there are other ways to
verify delivery of the gassing process to all the target surfaces, supported by a well
established mechanism of lethality, these may be considered.

AIEAL (inactivation) & D UMIESES) (lethality) DX L7-FEEIT, £ Dk OBFIBETO
RoATNE, Eikotv7 v are) ODFERICESHTERTHIENTEXD,
BLR COEBEE (current practice) Tl, H AFAIORIEREL NHEET 2 [EWFHI0K
FEEAR (BD) OFEMD 6 x> (six log reductions) | 23RO HNTND, ZDOLE
Tk, ZOZ&iF TA YV LV—FRNOKEHR T, HFRT ot X2k Lo>T, BIOA
itz GRIE : PIEED D) 6 n 7B SEDZE2ERTHZEE2ERL TN S,
FTbb, BIFIZRET BEAD AKX — MEAT 2 x 10{EHOIFERBFIET 5D Thil
X, 2EOFRPEFLTNDHIEEFEKRL TS,

b LAEFEPMFIE L2V THhIUR, ZORE, 6 8D B3R Ind, 72720, N
R ZED~—Y V RESIFIAHATH D, bL, =7 v & LTWDEREDETITN
LT, HARGLEEN G2 HNTcZ & MR TE LMD FTERH Y . TN EIES)
(lethality) {Z DWW T DRI SN A = AL L > TEMTF O TWEDTHI
X, FOHEERFLTH X,

g) The carrier type e.g. plastic, paper, metal or other, of the biological indicator organism
should be relevant to the materials being gassed or shown to be irrelevant. If studies
have been carried to show that lethality on carrier type a is similar to materials c,d,e
etc. with a similar sporicidal process, this would mean that in house studies need not
be carried out. The data would need to be from a reputable source.

AEVFHRETRIEEIR (Bls) OF v U7 (HIK) OfEN, 77 ZAF v 7 (a), M), &
JB(d), F72IE, TOMi(e) 1%, FABRYLEEZ I DWmIcxt L CORRMEZ R,
HDWIIBRMENR 722 & GREE - RO E O BEZ T 2 Eh, A LT 5 BL O
DIBREREHEZRT 2 L) R TRETHD, b LIFAEMBEDS, HloZkFhm 7 e
A (similar sporicidal process) C. AKX A 7" “a” OBIEH, HIEX A7 “” |

“d7 . ZLT e RELEETHD L EVRELT-OTHIVUEL, N TOWNFIRE Eli
THMEITRNWZ &I D, EOT—X1E, G TE 5 Y — A (reputable source) 7>5H D
DTHLIVEND D,

h) The resistance of the biological indicator to the process being validated should be
estimated. This can be carried out by plotting the number of survivors against the
extent of the process (usually exposure time to the gas).

Fraction negative systems may also be used to provide this information. The testing
should be carried out in zone that is readily and reproducibly exposed to the process
and that is accessible so that biological indicators can be removed from exposure at

AR ?Xﬁ’ﬁﬁﬁ "HTEDIIT, TEEETICHRALTEY £, BRI TR, H1E Phormatio Fataamei @
z L’C ATIANSY ET, TR EZENT, SR E 2 B2 LET,
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sequential times to generate a survivor curve.

This estimation is to support the requalification when resistance of the biological
indicator to be used for requalification is shown to be similar to that used in the
original validation, see section 9.4.14 b.

@ﬂﬁ&%fmtx*w#éiwiwﬁi%ﬁw(m)@Wﬁ%%ﬁﬁ&%fkéo:
T, AFEEEEZ 7ot Z0ORE GREIIH A~OBRERR) 3L TFry b452
L TCEMTE D,

Ty ay e RZHT AT VAT A GRIE BN RIEIC L A EREE) b 2 O E S

LI TE S, ZORBRIL, BT OMEBINEL fRERRE T 1 A RTET

é:&ﬁm%fj\ﬂofif%ﬁ%ﬁﬁfééio . AR RS (Bls) &
G : BT m 2 20) BREED DRRIICIE L2 T 572007 7B A AR Y — TFE

MBENDHRETHD,

PRI 95 Bl ORFUEDR, BHONY T —va A LN T —v g

YO Bls OEFIEID) L LZbDOTHD Z & E2GET 2548 1F. 2 OHEEIX,
O A2 BT S b D TH D (9414 bIHBR)

1) The distribution of the gas should be explored using smoke to simulate it or more
sophisticated methods to render gas flow visible.

Care should be taken to ensure that any residues from these trials that could be
trapped on filters or surfaces can be removed or that they will not compromise
subsequent gassing or operations, €.g. sulphur trioxide smoke residues break down
hydrogen peroxide.

Chemical indicators may also be used to track the movement of gas.

HADGHIL, T E v I 22— b T A57OICAET—T 2T 5 TADOWINE R]
LT B7Ic, &V Ve S R HIER O TR <X Th 5,

FNHDOERMT, T7 4 NVEROREICNT v S INDEAMDRERRETHDL] Z &
R, [ ZOH%OT ARG THE (gassing) <°, TEZE (operations) ZfE< L7gW\Z & | H3fk5E
ERDEDITHEEZTRETH D, HlxiE, =M (sulphur trioxide) D AE—27 DF%
fFi%, IREE(LKFEZ DT % (break down)

LEEHIA Dl — 23, TAOBE ZBHT 572012, HENLZ b d 5,

J) The Bls should be distributed to sample the full internal volume created by the
isolator. In addition positions that are potentially less likely to be exposed to the full
gassing process should be tested e.g. areas relying on passive diffusion, areas
shadowed from the direct active delivery of gas etc. Continuously occluded surfaces
do not qualify for such trials as they cannot be exposed to the process and should have

been eliminated, sterilized or subjected to an additional validated process.

BlLiX. 74 VL —HONHZEBOEREOY TV o FTExH L9 IiETH L, &

PO IR 572912, T2EE TR L TERY £9, FRSUIMTRRR, 2 Phormatio Fataamei @
z L’C ATIANSY ET, TR EZENT, SR E 2 B2 LET,
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BT, BlZIE, ZEINRIEEBICHE > TW A IGETO. U A OEEN) CREEIN 2 G T o
W7o TWDEGFT/R L 72 i A7 vt AT S U W EFTIE, (BIHIZX
%) TARNETLHUEND D, EANCENRNTNDREIL, GUE: 20X 5 2B%ko)
T RCERBINLNWEDIL, ZOXIBRERITITEL TEH6T, 2 b, GuE:
WAEmD) BRE, WHE. EITEMONY F— F SN G mEmERVE) Tt X
BT HRETH D,

k) The details of handling and culture of the Bls should be fully investigated and defined.
At the end of the gassing phase there will be a lag as the ventilation reduces the gas
concentration.

Gas may have absorbed into the material of the BI carrier and into the isolator and
load. The desorption of this gas may be difficult to predict.
All these factors combine together to produce the potential for residual lethality which

may be outside the controlled lethality delivered by the gassing cycle.

BI OI D LR OFEMIX, HCREL, ERT DI &, T ABRGEEROKD Y K
AT, BRUICE > THAREDNMET T 5720, A L7 7BEL D,

BRYe A7 A 1% Bls OFK (Bl carrier) DT, 7T A Y L—Z 35 L UOBEFRYED IR 40T
WAHRBEHER S D, T DOH ADMiEE (desorption) Z THITHDIFTEFEL W E LivZau,
INHDOEROETHMAEDE T, HARYEY A 7V ThHZ b5 EH S s
D GRiE: RED) BIES) (ethality) % F842 S5 A[REMENH 5,

When the Bl is eventually placed into the tube of broth or carrier medium prior to
culture, the gas absorbed in the BI may not be inactivated and could prevent the

outgrowth of survivors.

BI 1%, HcfCBI SRR Mgl BR S CEE 2 i OBk G HL (carrier medium prior to culture) (2 A
NHNDMN, ZORHZ, BN SN2 T ABREEIL ST, AFEHOREE
(outgrowth) %% D RTREMED B D,

The cultural conditions may not be optimized in terms of media, temperature and time
for the outgrowth of survivors. The BI organism may be viable after exposure to the
gas, but the recovery system may not be able to allow organisms exposed to the
gassing agent to outgrow.

The fertility of the particular batch of media used may have varied. All these
possibilities should be studied and taken into account in the design of the testing

systems.

BERRSRMEDS, AT OB LB e IREE . BRI 72 Sl oW Tl b ST 7R
AREMER H D, BIOEIL, BRETACE L SN THAEF L TV DL AREERH D8, (R
W BLED) NS 2T Mk, T ARYANC TR SN MAEMEZ AT IEL LN TER
WEENB D,

AR ?Xﬁ’ﬁﬁﬁ "HTEDIIT, TEEETICHRALTEY £, BRI TR, H1E Phormatio Fataamei @
z L’C ATIANSY ET, TR EZENT, SR E 2 B2 LET,
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L7 & 53 FOBIHNBEL L TV L AR G H D, T HDETOEE
P2 L, BRI AT LORGHIBWT, TNEBELRTIITR B0,

1) The process of ventilation and degassing should be examined to assure that production

is not compromised by outgassing or residues of gas agent in product contact surfaces

and materials.

For isolators used for sterility testing the absence of traces of residual lethality that

could result in a false pass result, should be clearly demonstrated.

GRIE - it 20) R LD 7 ot A1, S5 o EEfhEE <7 o il

o BN GRIE: -

materials) (ZFRYAT ADINT Y . B2 WVIZERIFMER LT- VT2 2 LIck - T, Wi

I TDHIENRNI EZRIAETE D EMDH T &,
HERBRIHEHEINDG T A Y L—FIZONTIE, (o728 (

GRIE -

RAEE) MR Z b

7= O A REME A & OB | O L BRI TR Th S,

m) Once the development work is complete the formal protocols can be defined. These

should specify the following aspects as a minimum.

BIRIEENE T LIZH, EXA7 o halzZERT D, 2o 1 b 3 VT RIEIR,

UTORERESTDLERD D

- The gassing process to be validated.
NYF— hENTRYHT AT mE R

- The condition and loading of the isolator.

TAYVL—FDIRREL T —F 4 7 GRIE : RO DM DR ESIE)

- The disposition of specified biological indicators.
DRENEDRE ;

- The time at which Bls are to be removed from each position. ;

HALIE DO BL OELY H U

- The nature of the recovery medium and details of culture.
(UL : BI ©) [ENUEHIOMEE & KR OFEM

- The ventilation and degas phase.
W& AT A DB

- The acceptance criteria for cycle parameters and BI results.

GRYE : ) A TR T A —H L Bl DR ;

- The number of repeat studies required.
WL SN DMEDKIEE ;

PO IR 572912, T2EE TR L TERY £9, FRSUIMTRRR, 2
X’L’C ATIANSY ET, TR EZENT, SR E 2 B2 LET,
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- The way in which the validated cycle will be enhanced for routine use (usually an
additional gassing and ventilation time is added to allow for variation).
NYF— e LIBRYY A 7 vz REICER T 572012, 2haembd 551k (@
Wi, BBEBE L CGEMOBR & #5 (additional gassing and ventilation time) (D] 218
m42) .

- The review and approval process.
ZOTrEADLE 22— LR,

9.4.14 The provisions for requalification and interpretation of results should be carefully
and prospectively defined. The provisions for requalification should be defined in

written procedures. These should specify the following aspects as a minimum.

FEAR R & RS ROMRICEET 2 HREIEX, EENLOTHIEY (prospectively) ([ZHET 5D Z
Lo FEMEMM O EIZ. FIEEICHEL TBL 2L, ZNHOFEEICIT, D7 T
b, UTFTOEEZHRETHIXLEND S :

a) The frequency of requalification should involve some repeat of the initial validation
work, including degassing, on an annual basis. In addition there should be a program
that ensures that all the particular gassing situations and cycles originally validated are
requalified within a reasonable time period, which should be no longer than three
years. ;

FREMEMERHMm OB X, ik (degassing) 3 0OT, A =V ¥ AN T — a3 D%
POHEE ZFRR—ATHYIRTRETHD, BT, FIE S NBAIRDL (gassing
situations) &, HAHNZ/NY T — K L7eH A 7 VO TEEHAL MM (reasonable time

period : 3R A 2 72\N) NIZ, FEEMEHMIZIT) 2 L 2MFEICTDH T 0T LEF;
o N

b) The BlIs to be used for requalification should be demonstrated to have a resistance to
the gassing process originally validated that is similar to those originally used.
This could be carried out by repeating the work described in 9.4.13.h in the same
isolator.
PR MR EE N T2 BLIE, &OICAY T — b &2AT S T2BRYE D 27 BB R (the
gassing process) (2T HHBIME L | IRANTHEA L2 b O L R 2> &2, FE

25z L,
X, RLT7TA YL —ZIZx LT 9413 h HICHERON-FHELZ BV KT Z & T, 17
&

c¢) The details of BI placement, time in the cycle before they are recovered, cultural
conditions etc.
These should repeat the relevant aspects of the original validation without applying
safety margins employed during routine gassing cycles.

FRSCIRSLE IR T 572012, T2FE TR L TR £9, FRSUISL TR, Pharma-bie Futakami @
ZLTHEATIANRDHY H VPR ARG EN T, fIRE 2 ﬁurma?ﬁb\b\tbia“
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Bl OFEE., FUNEN D E TOH A 7 /VNORRE], 52385072 & OFEM,
ZIBIT HERR R ALY o 2 L T S AR~ — 2 U AR EAE T
WD) F— 9 o CORER YIRS Z &

d) The evaluation of results should recognize that validations using BIs may not be able
to be exactly repeated due to the inherent uncertainties surrounding biological
systems. It is for this reason that large safety margins are added.

The process that delivers a six log reduction of the BI should be in excess of that
necessary to kill the bioburden that can reasonably be anticipated. This, together with
the additional gas exposure time applied routinely provide these safety margins.
fROFHIIL, EWFERIT AT MIEA ORHEREDO 72D, Bl 2 Vi 7= =
CEEREICHRDIRT ZENTERWVWAREER DL Z L 20T 22 &, RERLE~—
VUBBIMMT 5D, ZOZ LIl TN D

Bl ® 6 % #5257 atw AL, %4 fot PHCTAETE % (that can reasonably be
anticipated) FTOD/NA A /N—F U B PR S B 2D DITHE /2 RKE S GRIE : lethality) ZHEZ 5
bOTHDHZ &, THITIMAT, Rk : BETAMET vt 20) BBERFREICZEE~—Y
YEH5ZTHD,

9.4.14.1 Against the background of uncertainty described in 9.4.13d, the requalification
and evaluation of results should be able to provide quantitative information about the
actual log reductions found at each point in the isolator where Bls are placed.
There are a variety of ways that this may be carried out.
One BI may be placed in each position and be subjected to a process of washing off
the spores or dispersing the BI followed by plate culture and counting of colonies, or
culture of aliquots of the spore suspension to give a most probable number estimation

of survivors. If there are survivors the number of log reductions can be calculated.

“9.4.13d” TEIZFEHEL S AT AMEFENE (uncertainty) 15T LC, FRERSHEREAM & 4 R O R
(. BIZRE LT A Y L—FNOXKRA > P TRON GRIE: BLEO) FEBEOXE
"ME (actual log reductions) |2 DWW T DERMIERE 5252 ENHKA L5 ICTDH2 L,
INEEETHITITREL R TEND D,

ENLEIC 1 DO Bl ZFE L, &2 HEVRT 7 BL 20 Sk, 71— MEE
VT RS OARREE) 2 LT an=—A R D, N TIRETR ORENK D —i &
Bea% U CAEAF A % A2 (most probable number) & L THEET 2 LW\ 5 7R 2 &5 2
LT, b LAEFEBMEET 25615, MEGMEEZFIHE T Z L3 T 2,

Alternatively, if two Bls are placed at each position and one is refrigerated (storage
would need validating) and the other placed in broth for incubation, a no growth from
the broth gives a clear result.

If there is growth in the broth then one or more survivors are present, the remaining
BI can then be analysed as above to determine the number of survivors and enable the

AU 2 RIS 272012, TZEETITRMA L TERY £9, fdUUILTRRR, _RE Pharma-bio Futakami
FLTHATIANRDY 9, LT EFENLT, MRE HWZ B W2 LET, '
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log reductions to be calculated.

HHWE, BLEIZ2 OOBIZEE, —HF2mEAERFEL (REREEANY T — M54
Edbh D) b O~ H AR AN TR L72G 6, IR B O £ £ Thh
X, ﬁwemw%ﬁbha@>%%ﬁﬁ%%@zé_aﬂm%éo

b LR IAES I TR E 2780 7272 HI1E, Zhud 1 CGEle) DL EOEFEBFEEL TN D
@T%D\%@MQW%ELT\Lﬁ(ﬂﬁ;wﬂﬁﬁmﬁmbfiﬁ%ﬁéwﬁb
T, ZHICZ K> THERAEEFE T 5,

Another possibility is to place three or more Bls at each position in the isolator and
put them individually into broth for incubation. If there are any positive broths the
proportion of positive to negative can be used to estimate the number of survivors and
thus the log reductions.

Given this information any variation in the process is estimated and the significance
of it can be evaluated. If there is only one Bl in each position, and only growth/no
growth is established, then the number of any survivors is unknown and the size of

the possible variation in the process cannot be estimated.

MO FTREMEIL. T A YV L— X OEALEIZ 3 SLL O BI #BE L. 205 & FHRNC kAR
HIZ AN TERT D HEL®H D, b LIEWOER 2R T ORI A HiuX, 2
PERFHIAEZ 63 2 s A D R 2 | AFRBOHEEICHENTE 5, Zhd R,
KD A HEETE D

ZOHHRN G2 b5 LT, TrEAD %@%%mﬁé ENRHBRT, 20 (£H)
D) ERIZHMETDHZE0HKS, b L, FEITC 1O BI 2EL O THNIE
“growth/no growth” (FRiE “all-or-nothing” Z[Fl ILE;LEE)%EQE L7 22720 . AFEEITH
BRWZ EIZRY | YET rE AOAREED H2EBOKE 1L, #HET D A HDKR
VY,

9.4.14.2 The significance of variation should take into account that gassing is an environmental
control process that is at least one step removed from the control of product sterility.
For example, if a variation at one position in the isolator resulted in only four log
reductions being demonstrated, the cause of variation should be investigated and
corrected, or if the cause cannot be found the safety margins added to specify the
routine cycles used may need to be increased. The effect of the variation on past
production will depend on the cause of the variation. If the routine delivery of four logs
plus the safety margin, can reasonably be expected to reduce actual bioburden to a level
where survivors would not be expected, it may be reasonable to conclude that

production has not been compromised.

NT Y X OEEMT, T ARBEP R OBEMEDOE BN B2 < L b — BN - BREE
7OV ATHLILABEETNETHD,
BIZIE, bLTA Y L—=2 Db LMFTOEEN, 4B THD Z ENELTRBIE,

AU 2 RIS 272012, TZEETITRMA L TERY £9, fdUUILTRRR, _RE Pharma-bio Futakami @
FLTHATIANRDY 9, LT EFENLT, MRE HWZ B W2 LET,



PIC/S PI014-3: 25 September 2007 Page 33 / 44 pages ﬁmmm Co .
RECOMMENDATION : ISOLATORS USED FOR ASEPTIC PROCESSING AND STERILITY TESTING PIo7LR-a—Sas KR i

ZTOEBORKEZFTN, TNEBIETIHRETHD, HOWIEL, TOREN L2067
STEDOTHIULX, HHZ L TWD BERRYA 7NV ERET DDA b Re~—
Do RELTIOMERH DS LiL7e,
WEDEFE~DZOEBOFBEORE ST, YHEELBHOFRKIZEAGIND LD LA,
HLAEDS, 468D +LZe~—T 0] GUE: o) 25 2T (delivery) WT,
AHFEPBENZ 2 CEDL LN ETERONAS AN=FT VW52 ER%Y T
S, GUE:BEo) EEICEEE B2 QW iho Tl biERAMAT T 2 LR YoE X
LNHHEDTHA D,

9.5 The prevention of recontamination FH/54DB5IE

9.5.1 All gases, fluids and air supplied to the isolator or that may gain access, should be
filtered using microbiologically retentive filters or sterilized prior to entry.

TAYU—ZIHBEND, FRIEIT 7 BRAENBFAERDOH DT XTOH R, &K, 2BEIT
ZNBABHNHENRET 4 L5 2 ERLTOLMB, b5VIFEETETH5,

All gases and fluids passing into the isolator should be filtered using microbiologically
retentive filters or sterilized prior to entry through the envelope so that any escape inside
the isolator will be of uncontaminated material. Any vacuum points should be guarded by
filters.

TA I L—BICADLTRCOTARLIEKIL, T4 Y L—F RO 7 5 AN, (S
N EFESERNLE HICT B0, T _Xa—7 (envelope : ik HAEARH, 74 /L
— X LOMEOH LANET B Y —) fEIkA S TANDENS, MEMHRET + L2 TAHBT D
D, HOWEREEE T RETh D, WIEE D72 58EHTb 7 A NVZIZE>TH— T 5
&,

Consideration should be given to providing a HEPA prefilter for the air inlet system
mainly to provide redundancy in the event of failure of one of the filters. The duty to
exclude penetration by microorganisms in the incoming air is probably higher than for
conventional clean rooms as discussed in 9.1. The air that is supplied to the critical zone of
a conventional clean room is generally double HEPA filtered i.e. once into the room and
again into the Grade A zone. HEPA filtration is not absolute and a rare penetration is to be

expected.

ZEZTRNY AT MIITHEPAD F L7 4 VR Z R BT RETHY . ZHULEIC, HEPAY (/L
B D—DINKWaZ% 8- T2 A DITEYE (redundancy) ZHERET D720 D HDTH 5,

MAT HZE[]POWMAEMZIRY R Z L DFHIL, 9.1 TR~/ X o2, ko U —r
N—LE D bEmnEBbid,

LRy g Fs Y = b— AOEER Y — IR SN D ERIL. A RIICE L
HEPATO AW E N5, bbb, —HIZZOHRIZHEGE SN THE, HUGrade AY —

AR ?Xﬁ’ﬁﬁﬁ "HTEDIIT, TEEETICHRALTEY £, BRI TR, H1E Phormatio Fataamei @
z L’C ATIANSY ET, TR EZENT, SR E 2 B2 LET,
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(%EﬁﬂMﬂNﬂ%m,K1$*h6 HEPA 7 4 /L% D AiEIIHEXH) (absolute) 72 H DT
X720, Bl GRIE ko) iEiEsTRESRD,

The main intention is to provide redundant filtration because if only single filtration is
used in the isolator a filter failure could increase the risk of contamination significantly.

HEPA filtration of the exhaust system is a standard precaution against backflow.

ZOERBMII. NEMEEOABRETHEZAZLIZH D, LNIDIE, H—DABOLRNT
AV L—FZRNTHEHEINTWAEES., 74 AZOKRBICEVIELRO Y 27 BRIEICEENT 5
RO TH 5, PER T AT AOHEPAA L., Wi HEER PR TH S

9.5.2 The control of leaks between the isolator and surrounding room and between
different parts of the isolator system as necessary, should be assured as far as
possible. As a guide a minimum of 10 Pascal positive differential air pressure should
be maintained to protect against unforeseen circumstances. The maintenance of

positive pressure should be monitored and fitted with an alarm.

TAYVL—# LEABEOHBOR. BIXOXKEIIGLTTA VY VL—F VAT LADRRDHE LD
BOIRNZREERBY KIETAMLERNH D, BLE LT, FHIOFREIZIE X THRIK10/XR
NOBEELHR T REThE, BEOHBFIIINEZERL, 77 —208BY i 5_& T
»H5,

The isolator should be designed to be free from leaks that are a microbiological risk and
maintained in that state. It is recognized that there will be some leakage, but this should be
due to essential engineering tolerances as opposed to poor design, construction and
maintenance. There should be a program to reduce the risk of leaks due to accident and
means of detecting them which have known sensitivity e.g. pressure hold tests, tracer gas
penetration etc.

TAY V=L, AR A7 LR DIRANIR WK DTG L. FOAREEHERFT 5
Zt, YOO H D &mﬁuénfwé#\_m IExEr. BT, AT AORE

TR < AER THFFARHIC I 2 b0 TH D o WFEMFEHIZEIDV—7 DY X
R D 71277A7J>?7”7“5 & _ﬂiﬂ/‘l‘ﬂl@ﬁf“fﬁﬂ“ AT PRFrR

BR (pressure hold tests) . I L—— 4 Zi215780BR% (tracer gas penetration) 78 & ;gj:i:r/) LT R
ERATHILTHD

The risk posed by undetected leaks and unanticipated deterioration can be reduced by
operating the isolator at positive pressure with respect to lower grade connecting and
surrounding areas. A pressure sufficient to maintain a differential of at least 10 Pa under
all operating conditions is suggested. If requirements for operator safety drive the need to
use a negative pressure critical zone, consideration should be given to enclosing it in a

positive pressure envelope.

AU 2 RIS 272012, TZEETITRMA L TERY £9, fdUUILTRRR, _RE Pharma-bio Futakami @
ZLTHATIARDY ¥, LTHRLEFTENT, IRE THIZ BV Z LET, '
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B E e Wiwie, THIERSER b T Y A 7%, T4V L—F 2 K7 L— RO
L PH O Y Tk L T CillR T 5 2 & TR CTE 5, T X TOMEIRSEMHIZB W T,
/J\7L£< & H10PaD EEZHEFFT D DIZH R ENBHESE SN D, b LIEEEOLRIEDEK

BIEOBEEY — AT AMEEZHTOTHIUX, BEOFHV (envelope) THLAIA
el LRI RETHD,

9.5.3 A program to minimize the risk of loss of integrity of gloves, sleeves and suits should
be present. This should include operator practices, vigilance and the absence of
sharp edges. There should also be an all encompassing preventative maintenance

program that includes specification of examination and preemptive replacements.

FR, fh, A=Y OFEUENRLRDND I R 2R/MET LIRS TABFETDHI L, &
hzid, EREOEEORY I, BRRS, BRUGHRT y VORERPEENDS Z &,
£, REDHBRSLENMOREZ GLAFHNRTHRIRET R 77 APBETH D,

9.5.3.1 Glove ports and full or half suits present particular risks for the following reasons:
Ja—T R = RTNVA=Y  N—=TA=VIUTFIZBRRD LI RV AT RH S

- They are more prone to damage.
BEEZZITROT0,

- They may be very close to exposed sterile materials.
W R S LT B O IR RS

- They may not be protected by positive pressure due to localized sealing effects, the
piston effect of arms entering the sleeves and occlusion.
JRFTE R BN E, O FIZAD Z LI LD E R N Ui, RO L - T, BT
DRFF SR WATREME D B 5

- The air and surfaces exposed by the leak may be microbiologically contaminated due to
the proximity of the operator’s body.
V=271 ko TRERBLZZT 52K LORMIT, 1EEHEOKLE OB, HBAEDTHY
WZIE RSN TV D RN B 5,

9.5.3.2 The analysis of these risks should be documented and preventative actions such as the
following should be considered:

INHDYRZ DO EL, T L) 2 PHiiiEZRE4 5 2 &,

- Selection of robust materials.
B A2 70 SR D ERIR,

- Use of double skinned sleeves where puncture of one or both of the skins causes

separation of the two layers and is easily detected by the operator.

AU 2 RIS 272012, TZEETITRMA L TERY £9, fdUUILTRRR, _RE Pharma-bio Futakami
FLTHATIANRDY 9, LT EFENLT, MRE HWZ B W2 LET, '
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CEOBIIRSTWARY =T O, T, FHFERIEE T ORICRAEL L 2 o
DRDHHEL . A= S DR RINTE D PDTh 5,

- Operator training to avoid damage and vigilance to examine for damage.
BIGZ BT 72D DIEEZ O E . BEZFRDTZDDOEE,

- Frequent leak testing.
BB ) — T A b,

- Inner or outer sterile gloves.
PRI 7 13AMAIDS IR S 7z F4%,

- Sterile inner sleeves or garments.

P S AU R 7 IR,

- Preventative maintenance program that includes specification of examination and
preemptive replacement
FRAT DB & B D DAL (preemptive replacement) % 1 10 PEHRIER ST 10 75 A

9.5.3.3 The use of aseptic techniques, to the extent possible in isolators, provides additional
reduction in the risk to product arising from loss of integrity of sleeves and gloves.
TA Y L= NTHRERRY WERIET 7 = 7 2422 813, GRiE: 71V Lv—20
Tu—7@Hs0) AV —7 () /a—7 (FH) @mifﬁfj\ﬁ%bﬂt AT D5,
A7 OERLERE 525,

9.5.4 Transfer of material out %L OEUE L

Transfer of material out of the isolator should not compromise the critical zone.
Product and waste should ideally be removed from the isolator without loss of integrity.
Alternating gassed accumulation airlocks or heat sealed sterile plastic film tube may be

applicable depending on the scale of production.

TAYV—=EPoDMEBIOBHLIE, 2T 4NV =025 TH5bDTHLTIIRD
20, ISP, BRI A AR RDTICT A Y L= b0 T R&E ThH
%o HFEORBFIZ K> TiX, RAEIZKHRYE T 5L TT 1 > 7 (alternating gassed accumulation
airlocks) X°, B — M=V LTZE DT T AF v 7 7 4 )V AF 22— (heat sealed sterile plastic
film tube) 23WEH T DIGENH 5,

When it is impossible (as opposed to inconvenient) to provide a continuous
gassed/sterilized/ physical barrier, the opening should be properly designed. The design
should ensure that the opening should be able to be sealed during gassing or when left

unattended.
L 22 AT ARG WA BN T R A Z LY (RMEOXRE LCo) FEHERN

AU 2 RIS 272012, TZEETITRMA L TERY £9, fdUUILTRRR, _RE Pharma-bio Futakami @
FLTHATIANRDY 9, LT EFENLT, MRE HWZ B W2 LET,
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7oA. BRI A YN T O RE ThH D, ORI, T ARG (gassing) 0, &
(left unattended) FFIX, HPATEZHLDICTHT &,

During use, the design should provide robust methods of preventing penetration by the use
of, for example, directional airflow, transition chambers or tunnels and distance from the
critical zone. When transfer out involves transition to another aseptic stage such as a
lyophilizer connected to the isolator system, the transfer should assure the integrity of the
isolator as well as the safety of the product.

R, £ OREHET GREE ) RAZR TR HIEEZ RS XETH D, HIZIER
Em. B DT ¥ 73— (transition chambers : EMAZE AWM AOREZLABET 572Dy 7 7
—HAFvr=pn2) I b, BEOZ VT4 AN =oKLY & 5780355,
I L OB, TA Y =2 2 AT KMIZHE S VTSR e & ORI DR 2 7 — 128
1T 5561, MEOREWETE T TR, 74V b—FOREEMERIET XETHD

9.5.5 Transfer of material in %5:® (74 Y L—FKN~D) Bk
Transfer of material into the isolator should not compromise the critical zone.
Materials to be transferred into the isolator should comply with 6.4.1 to avoid them
carrying contamination into the isolator once it is in its gassed state. Transfer to the
isolator should be minimized and secure to prevent penetration of contaminants during the

transfer process'. Examples of transfer in scenarios are as follows:

TA Y L—FN~OH\ROBEIL, 2 VT4 IV =B TEHELDOTHo T bR
W TA Y L—HNICBEET DWEIL 641 EHIZHEIL L, 74 Y L—X BT APRYERE >
BT, BB R LIAE RN L, T4 VL —F~OYmORBEITR/IRICE E9,

BEFITHREDENRALRWE D IZEBIIITIRETHD I, ZXONLHRNICB T I

EOHEFNILLTFOHEY TH D -

1 The special problem of the cooling zone in a sterilizing tunnel has been discussed above.

WE N> RV TOHEN — > ORI I DWW CiERiak LT3

- Secure transfer ports from a separate autoclave, isolator, or supplier of sterile
components, formulated drug powder etc. Any small area of the gasket that has been
exposed to the external environment and is then exposed to the inside of the isolator
should be managed (this includes the 'ring of concern' of rapid transfer ports).

This may include manual surface sanitisation, or use of heat or light sporicidal
processes coupled with no direct or indirect product contact.

WMOF—1r 27 L=, TAYL—4 EITEEDOLITHS) (components) . ALTTHEHED
MRREDY T T A ¥ =05 DOBIER ‘é’ﬁﬁ@ﬁ‘é %”Kfiiﬁ (CREE S NI A T
hONSTREIDT A Y L= Z ONEBICEE L T 2561, BT IMLERSHD (2

AUIZIE RTP (rapid transfer ports) @ 8D Y >/ 7 (ring of concern) | 3% £ D) o
ZAUTIE, EEEE XM R RO L LA DY FIEEICK A RE O

AU SCZ RIS 272012, TZEE TR L TEY £9, dUUILTRER. /RZ Pharma-bio Futakami
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=X AR GRYE IR HEE)  AAEIIE Gurouve) ICLARE I R ADFEHAL Y
NEEND,

- Direct connection between the isolator and other isolators, autoclaves, hot air ovens,
sterilizing tunnels etc.
The interfaces should be carefully designed to withstand the stresses of extreme
temperatures, expansion and contraction and retain the integrity of the isolator system.
When intervening doors are opened, there should not be any exposure of non-sterile
or non-gassed surfaces or ingress of unfiltered air.

Ingress of steam and condensate from an autoclave should be prevented.

TAL—HL m@74/v# AR =T AT BE RN E %
[ERESE3 Tas RN

TN ASITNE N H%&Wmmzlvxmmz 74?Vwﬁyx%bm%éﬁ%%%fé
TeOIZ, ZDA L H—T oA AWFITEEICERFTT D t N OIER DR

(intervening doors) % BV NZIRE, FEMERG D, F 7213 ARG éﬂfb\foﬁb\i'\%rﬁﬁﬁﬁ§ﬁm L7
D, ZA4NZTHESHTORVWERPMRATNE TIERNY,
£, A= b7 L=T b DOIRKEKDRAZP T 5 Z &,

9.5.6 Air change, laminar/turbulent, aseptic technique, and ergonomics
2R, JEREI ., EEEMET =y 7 BROARLE

The design of the isolator system should include consideration of air change rate, the
use of laminar, unidirectional or turbulent airflow, the application of aseptic technique
and the risk of error due to human fallibility. The rationale for the decisions taken
should be documented.

TA Y= AT AORRFHE, ERAHEE, BT (laminar) . — 7 ARUE
(unidirectional airflow) % 7ZILELIE (turbulent airflow) D, MEBIET 7 =v 7 BI O

E FOBRRICE DT —DI R ZEBETHHDLT D, & OILIREDEBAIRIL
(rationale) |X3CFEALTHZ &,

9.5.6.1 The air change rate should be sufficient to ventilate the operation avoiding build up of
aerosols, powder, packaging particles and flushing away microorganisms in the unlikely
event they are present.

ZEAHAZE  (air change rate : #&IAI) (X, =7 v YL R, WEM O FOEEEZHE, )
PEMINIFAET DG EIXENERE T DI+ ickig L5 2 &,

9.5.6.2 As the absence of microorganisms is expected the questions of laminar flow versus
turbulent flow and the rigour of implementation of aseptic procedure may be irrelevant.
During the design of isolators it may be as convenient to arrange for incoming air to be

delivered to form a laminar or unidirectional flow or as a turbulent flow.
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The lower air velocity generated by the laminar or unidirectional option may reduce risks
of venturi effects and impacts on production operations.
In these cases, it would seem sensible to also gain another increment of sterility assurance

and arrange airflows and production operations accordingly.

AT LW E PRIND 2D, B L GLITE OEWOEE EEO s S IXEIC R 6
BRNWEREIND, TA Y b —2 &G T DI L TL, MATH2ERE EEid—F
MR (2T 20, ERITELRIZ T 20O NT N E RN 5 OMER|TH 5,

JERE T IL—HmO%E ., EROEENMELS b0, XUF 2 —0O%E (venturi
effects : £ v b XU SWBEORALOWHFE 25D TREA IS5 &0 FEIPMEWESBMED &b 8
2) DY RTRR, EFEFENORELRBT D5 LN TE D,

ZO XD BRGEEITIE, EEEORIEE S HICH LS, ZAUCH DY TR EEEE 4R
BT HZENBERATHD b D,

9.5.6.3 On the occasion that manual operations are carried out it again seems sensible to gain
another increment of sterility assurance and act as if gloves are contaminated and to use

aseptic techniques to the extent possible in isolators.

FEEZAT O HE I, BEEOKRIELZ S BIZED, FRMGERIN TN D020 X 5 IT4TH)
L. 74 Y b— &WT XFREZRIR Y BEEEAET 7 = v 7 235 Z L BH L bh 5,

9.5.6.4 The engineering and procedural arrangements to prevent recontamination and generally
to secure production may be neutralized by mistakes by the operators. Isolator systems are
not the same as clean rooms and different types of error are possible. The system should
be designed and operated with due regard to human fallibility.

BB A B 1k L, EPE A TR 5 7= 072 TR OTRE LOR0 bR, Lk
DI AL TR D RN DD, TA VYV —F AT AL, 7 V=2 —L LU
BDOTIT L, B AR A TOZT—NEDLAFEMENH D, VAT NI AL OZEZYE (human
fallibility) % /0I5 E LTkt - EHT 2 XE2TH 5,

9.5.7 Monitoring and testing F=4% U > 7 K OB

9.5.7.1 Physical monitoring and testing should be based on a systematic failure mode analysis or
a suitable alternative and assure the detection of change, failure or aging that could

compromise operations.

WPy /e =2 ) 7 R OGRERIT. R Al s — RO (systematic failure mode analysis) X
ITE R RBETFEICESE, Gk 7oV L—2e <o) EHEZEI S THAREMDOH HE
b, B, BREENORIZRIET XE Th D,

9.5.7.1.1 The main thrust of control of this type of isolator is physical; therefore, physical

monitoring and testing is preeminent. The testing should be organized to monitor the
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parameters considered to be critical together with their alarm systems. Alarms should be
latched so that the occurrence of the alarm is still evident even though the deviation
leading to the alarm being triggered has corrected itself. This is valuable when the

isolator is left unattended e.g. at night. The following should be considered.

ZDEATDOTAY L —ZOHEOFERIL, WEHNRLDOTHD ; 207D, WHEIRE
=H VT ERBRPRLEETHD, TORBRIT, TIT LV AT AL T, HELE
XONDHNTA—=ZEERTLLIITHENT 2 & THDH, 77 —4 @) X, 77—
LREDRK & 75 T2 (deviation) 2SEIEINTH, 77 —LDOFRENRPH LMD X
INTT v F (atch : Rk : 77— N2 EOF—2035%5%) K | ”ié&%T%ﬂm N W
TR T A Y L—F NI NIRRE (s left unattended) & 7R DHAICHITH D, ZD %u\
UTOREZZRTHIULENRD D,

- Isolator pressure. 7" AV L — X D EE

- Airflow in. Airflow out. XD A D & Hi,

- Pressure change across filters. 7 « /L% ToO 144k

- Temperature/Humidity-depends on process. 7 = & A {&A 7 2 RIE /L

- Airborne particles, the position of the sampling probe for continuous monitoring should
be carefully considered. If it is positioned just to sample a limited output of the air inlet
filter it is unlikely to provide useful information. Sampling near the point of fill, in the
recirculation ducts or exhaust ducts may be more informative. When powders are
handled the sampling program should select times and positions to provide relevant

information.

%$ﬁﬁﬁ%@@ﬁ%:&uy7@km@%yfuy77m~7®ﬁ% . EEICKR
TH5Z L, bLERMATZ A NVEORESNIZT T B A I A V% i oY il
ﬁK&%éﬁék\ﬁﬁﬁ%ﬁﬂﬁbﬂ@“m%ﬁﬂﬁéoﬁgﬂm@L<\ﬁﬁﬁ7
7 b, FREHERL Y bTOV T U 7E, KO ERRIERE D AREER D S, B
WEm>HE, VYo7V o7 7a s AE, BEEREZ RIS 5 72 OISR & 7E % 5
ETHI L,

9.5.7.1.2 The following tests and programs should be considered:
UTIZEARD T S hE2BETNETHD,

- Leak testing. U — 7 il
- Systematic visual examination. A1) 72 H A5k

- Filter integrity. 7 ¢ /L% 522k
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- Calibration. &1

- Maintenance checks of structure as well as equipment.
Bas &L, MG CTORET = v 7

9.5.7.2 Microbiological monitoring should take into account the special requirements for
sensitivity of testing in isolators subjected to a sporicidal process and avoid
compromising operations. The interpretation of results of environmental monitoring
should be based on the premise that the detection of any microbiological

contamination probably indicates a failure of the system.

WEME=F) T, BRERI B REZZTBETA L —FZTOT A MNOREIZET 4
BAREHZERL, EAZERDRVEICTINERD D, BREET=FV VT OREROME
Wiz, TAEDBELEOBBIIEBZ O VAT ADOWELZERT D] LWVWIRHRICE S &
Thbd,

9.5.7.2.1 Media fills and sterility testing should be carried out as normal for aseptic processing.
B MR e OVE R BBR 1 3, BEEYREIC K27 m X TIE, BFEY ET 52 L,

9.5.7.2.2 Environmental monitoring within the isolator should not interfere with zone protection,

and in process controls should not carry any risk for production.

TAYL—FNOBREET=Z) 7%, V=& R#T5 EToghifichbink oL
T, OTENEH (in process controls) | WFAFEIZV R 7 2672637209129 562 &,

9.5.7.2.3 The use of settle plates, contact plates, swabs and the presence of sampling points for
active air samplers or particle counters may add risk to the system subjected to a sporicidal

process. Some of the ways that this may be addressed include the following:

BETHEYMR, 2227 b7 L— b TR . AT 7 (REI0 k) LKOREESH=7 —
Yo7 T — UKL 7 v % —) 1L, %%metz%ﬁﬁévx%AKWLTm )
AT EMZDHDEIRD, ZIUTKHET D HEOKS)HIL, LTI wmYThD

- Sampling at the end of production.
R TIFOY 7Y T

- Sampling at potentially worst case positions e.g. in an exhaust.
Bl TR Lol BER Y —A R —ATOY 7Y 7,

- Using multiple wrapped irradiated plates and swabs etc. may reduce the risk of
introducing contamination into the system, but there have been instances when the
supplier has made changes or mistakes and compromised processes. The fertility of
irradiated media should be given special attention.

AU 2 RIS 272012, TZEETITRMA L TERY £9, fdUUILTRRR, _RE Pharma-bio Futakami @
ZLTHATIARDY ¥, LTHRLEFTENT, IRE THIZ BV Z LET, .



PIC/S PI1014-3: 25 September 2007 Page 42 / 44 pages ﬁmmm Co.ltd.
RECOMMENDATION : ISOLATORS USED FOR ASEPTIC PROCESSING AND STERILITY TESTING PIo7LR-a—Sas KR i

Testing the supplier’s formula at extremes of the irradiation treatment using local
isolates as well as standard cultures should be considered. The effect of exposure of
wrapped plates etc. to the sporicidal process should be examined in case of loss of

fertility due to penetration of the agent.

2% B AL O GHRE G O HTARRCA U 7E M2 2 L1d, VAT L~DIHROR
ADYV AT WO SELHLOTHAH, L, YT I7A4Y—DEFE LD, I A%
L7 LT, A @b /cEz:prmEsnTunsd,  GRIE v #Ro) BEED
B OMAEMAEBRE (fertility : M) 13, FFICERENLETH S,

EERREEREZ T TR, B—AVe GRE: 207 A Y L— 2 WM R E b D) D
OB A O BB OMIGRRME T T T4 Y — D5 =T A M5 2 L BT
#ﬁ%@@é BN T v A CRT DB SN T AR D B R DB,
BRYFNDIRFBIZE > TOEFS) (fertility) DIEREZRET S &,

- A significant risk to the interpretation of results is the accidental infection of plates
etc. by subsequent handling, so incubation in sealed sterile pass out bags may be
necessary.

Another risk to the interpretation of results is the presence of a colony that
developed prior to irradiation.

T R fRT 2 ETOERERY ZA71E, GRiE: b7V v 7#%D) ZOBEOEDY i
KD EFHAEAR 72 S K DB TH D, FDTD, BE SIZEEH ST U R
GRYE : B L) Ny J TORBRPNE L 72D,

TEREMIRT 2 ETOZOMDY 22713, BEFTTOan=—DHBITH .

- Built in sampling systems should be gassed or otherwise assured to be free from

contamination and not compromise operations, special arrangements of filters and/or
valves may be used.
WIBIL DY 7Y 7 2T NE, BT AD T mt 2 257 HENGE0 S
NTWT, GREE - BERBRO) BE2fE 5 <425 2 LW L UETE HMhoJ7ik
ELLNEITHY, ZhIE, A NE RO/ AN T OFleiEZ T 56 0
L5 9,

- Quantitative results are not as relevant as in conventional clean rooms because the
detection of any contamination probably indicates something has failed.
Conventional sampling may be replaced by ‘in house’ devices known to be sterile,
such as settling pots full of media or transport fluid. Large areas of the gloves and
isolator surfaces may be swabbed and the swab incubated in sterile broth.
EERRERIE, 2y a Ay )= b= AOKRICEHETII RN TH S, &
W) DX, BROBIE, MR LT ZEEZRLTNWDEBEZLNLNLTH
2o
PERDY 7V 7%, EHOBENIKE ANTZE FY 7Ry b (settling pots) 78 &
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D, BETHLZ ERMBNTWD TFENH] (‘in house’) DIEE TN TEHTHA
Do TR=TRT AV L—FDREDINNHIPHZ AT 7 TRE, DAY T % HEHD
WAREEHE CHE R 3 5,

9.5.7.2.4 Evaluation of results #53£»

ﬁilll
S

fiti

- The detection of any microorganisms from environmental monitoring inside the isolator
should be considered as requiring a full scale investigation. Consideration should be
given to the wisdom of releasing product still in house and the continued use of the

isolator may not be appropriate.

TAYV—=FNOREE=ZY I NEOMAEYORIEIT, AELHENLETHD &
BERHRNETHD, NICERK > TW LR Z AT 20 E 9 haeliitd <& ThH Y,
FDOTA YV L—H e L CERT 5 Z L I1E Y TIE AR W AREEDR & B .

If a clear cause is found, the implications on existing product could be evaluated based
on the likely level and type of environmental contamination, together with the
probability of contamination of product.
Loss of integrity of gloves, mistakes in transfer of materials into the system, and
contaminated settle plates have been implicated as causes based on past experience.
If no clear cause is found after a genuinely searching investigation; and intensive
monitoring shows no further contamination; this may be a case when the slight
imperfections of the system are revealed, and as long as they do not reoccur they may
have to be accepted.

S L@%ﬁiﬁﬁﬁﬁi%\éﬁ Shiz7e 63, BEFORE E OB Y AV (implications) %, BLiho

e L3RI, BREEG QD AIREMED R b WREMED & 5 L~ b & Z A 7 (type) IZHDNT

Tﬁf% Thh’9,

HEORBICE SRR E LTUX, Z7ua—TOREEDEEL, 74V L—" VAT LD
WL DOBIED I A NG ST PR DB D > T D,

b LRUERICHRAE L CHAfERIRER N RO 6T, Bt 7Y o 7 CTHER GG
VAETE RV O THIIE, UiLT AT ADOEPRREI RSN bDOTHY . TN 6 H
FELRWIRDIZBWTIFFERHR D TREMEEZ & > TV D

- A positive media fill unit or positive sterility test unit is a more serious event and the
effects on product in the field may have to be considered as there is some evidence of
non-sterile product being produced and supplied.

WAEDGTE ORI R U AL R0, Bt 2 R T R RBRA SR IT. KV ERRFELTH
V. ZOBGTORMIZONTORELEZ R TUIWIT R RDAEERH D, L)

DIE, ZAUTHE LT S BE 0 KO0 DRIERE TH D & DV IEL D OFEILTE A
LbThD

- In this case the investigation would not only involve possible failure of the isolator to
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control the environment, but the whole sterility assurance system including components,
formulated drug sterilization, on site and any off site sterilization processes, product
integrity etc. It is only when the cause is found that appropriate action can be taken.
ZO%E. TOWMET, €O Gk Rro) BREZHIET DT A0V L—F OHEED FHREMED
IS ATFOIFEEL (components) | ALSTHAIDWE, € DRIERT (onsite) €L TH D HF
7T (any offsite) DY 7 2 A, B OTELME (product integrity) % 5 72, HEFLRFE T A
BERICESSD L5, FREINHBAL THIO THIIRLEZH LD Z LB TE D,

%k ok sk
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