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“Figure 1 illustrates the reasons for why Annex 1 of the EU GMP Guidelines urgently
needed to be reviewed. The numerous changes to the European and American guidelines in

recent years must be harmonised with the new Annex 1. ”
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Figure 1: Guideline factors in the revision of Annex 1
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Document map (F¥=z X2 ~>7)

Section Number

General overview #& #5

v va G
1. Scope Additional areas (other than sterile medicinal products) where the general
1 A &GP principles of the annex can be applied.

ZOfEEO TR 2@ A TR Ze (A LS 0) (SN 7e 5y B

2. Principle

General principles as applied to the manufacture of medicinal products.

B Al I2% 3 5 0 B i 9 % At o — kS A
3. Pharmaceutical Quality | Highlights the specific requirements of the PQS when applied to sterile
System (PQS) medicinal products.
EXRMLME S AT L R I E T 255 D, PQS ORFEDERFEHDONA T A b
4, Personnel Guidance on the requirements for specific training, knowledge and skills.
B B Also gives guidance to the qualification of personnel.
FEEDFIBR, Fnikds ORI OBERIZBIT 54 & 0 A,
o BMEOWEHMEFEICEHDL L T A X A bR T D,
5. Premises General guidance regarding the specific needs for premises design and also
guidance on the qualification of premises including the use of barrier
e EX technology.

faEx DRXFHI PR 2 R E DERIZBID 5 — IR AT A 2 2 A, I8 L UMRR D
HREMERHMEICBE T2 A & v A, Uik, NV 7T —HiRoER &t

6. Equipment

General guidance on the design and operation of equipment.

s MR O L BRSOV T ORI T A F v X
7. Utilities Guidance with regards to the special requirements of utilities such as
H % water, air and vacuum.
K. 2R BEROEZE (BE) OX 57k, HEOREDERFEICEHL TOH
A LA
8. Production and specific | Discusses the approaches to be taken with regards to aseptic and terminal
technologies sterilisation processes. Also discusses different technologies such as

EPE BEO Hfl

lyophilization and Blow Fill Seal (BFS) where specific requirements may
be required. Discusses approaches to sterilization of products, equipment
and packaging components.

HEBIEEIC LD 7 e e AR ORAEBHIC LD 7 rE AL TE D R&ET
T —FIZE L THEmT D, FRRIC, FERBERPLEL SN bR
WS J O Blow Fill Seal (BFS)D X 9 7afkx e fiflizi#Eim 4 5,
i, BRI K OEBEEM (2R —x b %) OREICHT L7 7 n—F%
Do

*FRE  ALEDO I R— 2 POBERIEIZHRTH D, KEOMHEOERLS

FUCITITRAAR, BB, A I ARHY £, FEUTALTT O T, HEr LATENILTH UL > TIT -2 TFEW,
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9 Viable and non-viable This section differs from guidance given in section 5 in that the guidance
environmental and here applies to ongoing routine monitoring with regards to the setting of
process monitoring alert limits and reviewing trend data.

The section also gives guidance on the requirements of Aseptic Process
AEKOIFAEBEIZEAL T | Simulation.
DREBIOT v AE | 2Ok Va0t B a VBIORENTETA X ALITR R L, 2ok s
=297 var9id, BRREMORELLIO ML R F—=FD L a—IZBLT,
R 7 AR =2Y) » JIZEAT 2O TH D, E72. Aseptic Process
Simulation (fEERIEIC LD T RrEAY I ab— 3 v) OERFHIET S
HAX L AZFEZDHDTHD,
10 Quality control (QC) Gives guidance on some of the specific Quality Control requirements
mEEH (QC) relating to sterile medicinal products.
I TR 122 4 (T B3 2 RFE O S A BEER FIHDO WL OB L TO T A &
Azttt %,
11 Glossary HFELE HEEDHMN
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1 Scope & FA#i A
H B XX R I AV b
The manufacture of sterile medicinal products M EELOREL, "X (7 (K&
covers a wide range of product types, (sterile BRI IAIET) | Ny T o
active substance through to finished dosage form), | X (HE—DOHLA 5, HEO B E
batch sizes (single unit to multiple units), T) . et (GECEELENTEY
processes (from highly automated systems to AT b =a TV (FH#) et
manual processes), primary packaging materials FT) . —WREEMES ZTOHEI (3o
and technologies (e.g. biotechnology, classical FT 0 ) a Y= AN O
small molecule manufacturing and closed BIcBb o s, PAHY AT A2 E) ©
systems). JRWEIPRZ =T 56D Th D,
This Annex provides general guidance that should | Z OfFEEIL, HKEAITO, AW QRM D JEHI
be used for all sterile medicinal products and K738 L UMM & B & Ffo /31 1 D3 A
sterile active substances, via adaption, using the vy GR{E) HREBSI L amkEL
principles of Quality Risk Management (QRM), T 57212, Quality Risk Management
to ensure that microbial, particulate and pyrogen (QRM ; fWEV R « =T AL M) D
contamination associated with microbes is JFHIZ v, Z0@EHZEL T, £7T
prevented in the final product. O HETR R A A & R R N &
R TA X ABRRETRTHH DT
H5D,
GRYE)
pyrogeni REMVMEME ] LFREIND, REWEWEIIMAEDER (Wi 5 bacterial
endotoxin) 721 Tld7Ze < ERICHEALE Z SEL2MEORKTH D, LD, ZDOX
ETHE, MAEHEBEEEZF O aY sy EOMALEEEZRERL VD,
2B, RQMIZOWTIE, PMDADICH QIO FitHPZ B MDD = & -
https://www.pmda.go.jp/int-activities/int-harmony/ich/0049.html
The intent of the Annex is to provide guidance for | AfHEED B, BEEERLOZDO | HERHEILL
sterile medicinal products. However some of the HA X AT 2 THD, Ly | Sh~DARL
principles and guidance, such as contamination L7ann, METHLZLEE2BMNE LY | EomH

control strategy, room qualification, classification,
monitoring and gowning, may be used to support
the manufacture of other products that are not
intended to be sterile (such as certain liquids,
creams, ointments and low bioburden biological
intermediates) but where the control of microbial,
particulate and pyrogen contamination, to reduce

it as far as possible, is considered important.

WS, BRAEW., BRI BXOVSAaY
= AR AR DR R S5 2 LiE
LELWNEZONLMORA (B 21X,
WHL 70— 2 WE, KRRV A
FN=FUNEBEEEZ LN TWLEY
FHY R (PR ) ofliEE X
T2 LICUERT L&A HES T
b5,

FROCITITRRAR, i,

B4 FIABDY ET

AT AL TTOT, W LATENIL TR L > TIT - TRELY,
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2 Principle  (J5LHI)
O R X FBIES SV

The manufacture of sterile products is subject to
special requirements in order to minimize risks
of microbiological, particulate and pyrogen
contamination. The following key areas should

be considered:

TEB R ORE T, PR, BRI M
ONRA 0P AR DYDY R 7 Zdi/NR
ZF Dol Rl B oA 25T 5 2
Ll D, WA D K5 B EERER A %
I RExThHD :

a) Facility, equipment and process design must
be optimized qualified and validated according
to Annex 11 and Annex15 of EU GMP. The use
of appropriate current technologies should be
implemented to ensure protection and control
of the product from potential extraneous
sources of particulate and microbial
contamination such as personnel, materials and

the surrounding environment.

a) fER¥.
GMP Of}J& & 11
BLO f+EZ 15 (Qualification and

(ZHE-> T, Fdfb L, kLA

AL, ZLTAYT— AR LRTFIERD

2 (must) o A, Wil LT Z Y

B BRED X9 ZRAMRPEORKL 13 L O

ETHROIGIRN G R ER#E L, 2

ORI DL ERELTHDIC, BT

DEF OB 2B T2 2 &,

TR RS o 2AOHFFHIL, EU

(Computerised Systems)

Validation)

b) Personnel must have appropriate skills,
training and attitudes with a specific focus on
the principles involved in the protection of
sterile product during the manufacturing,

packaging and distribution processes.

b) BB X, B, B¥ER LU (distribution)
D7 vk AP OB ERE L OREICED S
JRANC AR U7, 72 RET) (skills) 26 5,
AR (training) 2321, £ L BIEDLEN

(attitudes) Zz L7210 #LiE72 5720 (must) o

¢) Processes and monitoring systems for sterile
product manufacture must be designed,
commissioned, qualified and monitored by
personnel with appropriate process,

engineering and microbiological knowledge.

¢) WML ED DT un AL I NE=
BV TDYAT NI, TrwR =Y
=TV T LUTHER TR 2 50
&2 ael i 1=V:IR
L. BAEMEOFG 21TV, £ L CHER (=
£ =) LTz 6720 (must)

HEtL, aIvvar

Processes, equipment, facilities and
manufacturing activities should be managed in
accordance with QRM principles that provide a
proactive means of identifying, scientifically
evaluating and controlling potential risks to
quality. Risk assessments should be used to
justify alternative approaches to those specified
in this Annex only if these alternative
approaches meet or surpass the intent of this

Annex

Tt A, B Mk, L TREICEDS
{EENE. QRM (M U A7 <~V A 2 b)) DOJF
ANz L7eds» T, BEY 22 &, QRM O J5tHI
E WEICEDOBENY 27 2REL. B
FHUCFHE L. B ET S 2 L ode e
L7 i@ 2324 O TH 5D, T Annex
CBUE SN IH L 3RO T 7 e —F

(alternative approaches) ZfEMH 35D ThHiL
I, ERHOROT e —F R, Z D Annex
DHINCEET 270, HHWFEEDS Z &%

QRM it HI|
296D 5,

FROCITITRRAR, i,

AT IARDY T, RUIBLTTOT, W LATENILTHUS L > TIT - TR0,
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H | R X S aA b

REAICIEMS LB (justify) (ZiX, VAT
BAAXANEFEHTHZ L,

GRYE) ASCFETIL “Risk Assessment”, “Risk Management”, % L C “RQM principles” o7&
NEMENTND, LLINSDOMGENEREZ R > THEVS T SN TOLNEAHTH S,
BRAIREIZIE, £ ORFOCEOFAO T THRERXZ 25 Z L2 RS TH &R
B2,
2B, RQM IcH>WTiZ, PMDA ® ICH Q9 @ Fi HP &R = & -

https!//www.pmda.go.jp/int-activities/int-harmony/ich/0049.html

Quality Assurance is particularly important, and | B ARFEITFFICEE CTH VD | MEF LG Ol

manufacture of sterile products must strictly I, EEHEHSIL, ZFL TR T—va v
follow carefully established and validated L7 L OVEBLO FIEIC B ITE b 72T
methods of manufacture and control. A X2 5720 (must) . RSN THDETO
contamination control strategy should be BEE T =2 Y 7 DI EOA M % FEM
implemented across the facility in order to assess | (7 A) 3 572Hi2, YixhEak (T4) 2
the effectiveness of all the control and % R 2 T OO 15 YAt PRER NG 2 i 5 Z
monitoring measures employed. This assessment | &, ZO7 A A Y b, KBS T, &
should lead to corrective and preventative LHREFEHEL LOTPHHFELZES OT
actions being taken as necessary. HHTZ L,

The strategy should consider all aspects of MRS, RIS LOVERINZR L E 2 —
contamination control and its life cycle with WL BIBYREFLEZDTA TV A 7 ILDET

ongoing and periodic review and update of the OlE &, MBI U T O T 4 S E T

strategy as appropriate. 52k,
Contamination control and steps taken to WA I X OO T- D15 YLD & D7EYE U 2
minimise the risk of contamination from 7 EMET BT 0IC L HNEFYE L 2

microbial and particulate sources are aseriesof | D AT v F L1, —HEDORLLE | EES S
successively linked events or measures. These THEGRFEE D, FbiE, — R
are typically assessed, controlled and monitored | fil % IZ 7R &, FEHIh, ZLTE=%X
individually but these many sources should be VU TZIRINDD, ZiLbDE < OIHEYR

considered holistically. X, & E LTHEEHERFO LD L LTERX
HREZ L,
The development of such strategies requires O XD 7RI OBHFITIX, OB e,
thorough technical and process knowledge. BLOTvERIZHEDDHHBP LI L 72D,
Potential sources of contamination are BERN BRI E LTI, MAEDFEHB LY
attributable to microbiological and cellular MaE (B 20X, BEWE = R hxy)
debris (e.g. pyrogens/endotoxins) as well as 72 B NIRRT (7 AR T3 LN B ATRE
particulate matter (glass and other visible and TPl RRHETIERAD Z L O TE Rk ) I
sub-visible particles). ERTHIHLORH D,

FUCITITRAAR, BB, A 7 IARHY 7, FOUTHLTT O T, Hr LATENIL TR L > TIT - TRELY,
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HO| R X AROCEE Ak
Elements to be considered within such a F DX D I EAL LTI Y BRERRE TH R
documented contamination control strategy REFERLE L UL, ROLIHI b OEEDLA
should include (but not be limited to): EThHo (L, ZNETIRESND B D
TiE7Zey)
a) Design of both the plant and process. a) 77 RO ek 2D ORKE
b) Equipment and facilities. b) Hézvds L UMax
c) Personnel. c) k&2
d) Utilities. R
e) Raw Materials Control — including in-process | e) FUEMEE. — TREATHEZET
controls.
f) Product containers and closures. f) MR L AR ()
g) Vendor approval — such as key component | g) N> Z—DiKR  — B 21X FA R

suppliers, sterilization of components and PG . RAMELOWE & HEEH 27

single use systems, and services. Ly KO —EZR

h) For outsourced services, such as sterilization, | h) #&E O & 5 R EFEY — EXITBE L T
sufficient evidence should be provided to X, ZO7a B ANRELLEEINDIDOE

the contract giver to ensure the process is ERLTH-0IC, ZFEE (contract giver)

operating correctly. 1L, 4372 (sufficient evidence) Z#Efit
T5HZ &,
i) Process risk assessment. i) 7READIVARITEARA LB
j) Process validation. ) FukADARY F— g
k) Preventative maintenance — maintaining k) TBitkE — {HROERLRY X7 HND
equipment and premises (planned and DIRNZ L LT 57201, BRI &
unplanned maintenance) to a standard that will Oisx (FHEIY IS K OFHEIS A O ) OffERr

not add significant risk of contamination.

) Cleaning and disinfection. ) 1EfRd L OVE#E

m) Monitoring systems - including an m E=FYLT VAT A — BREERO
assessment of the feasibility of the introduction Mt & St 2010, BRI T
of scientifically sound, modern methods that HOFFEDOBADRBFGENEOT AR
optimize the detection of environmental b EETe

contamination.

n) Prevention — Trending, investigations, n T — hLUFREHRBIL, BEHE
corrective and preventive actions (CAPA), root BLOTFHE (CAPA) | BAFKNORE

cause determination and the need for more BLO, L vsEEED H DAY — O
robust investigational tools. B

0) Continuous improvement based on 0) LD U AT AN EDFERICHS L, kY
information from the above systems. TR

FOITIERAR, B2, A 7 IARDHY £3, RLIALTTOT, I LTENIL TR L > TUT> TT S0,
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RXHE

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

process or finished product test.

RERERE, FoliN TRIE S/
B A PRAET D 7o DI 72T X TOFIH
LOTRiE#EE L D2 &, W72 2 ok Bt
D7 rt A (terminal process) & % NIkl
mORERIZ L > T ZBMTIR, EEHE
RO ENEOEHZ 5 2 TR b7k

Uy,

Note 1:

This guidance does not lay down detailed
methods for determining the microbiological
and particulate cleanliness of air, surfaces etc.
Reference should be made to other documents
such as the EN/ISO Standards and
Pharmacopoeial monographs for more detailed

guidance.

Note 1:

RAA L AT, 225K R FE OWMAED T
F K OORE 1 DT BE & I E 5 5 72 o D FFA
RGEEZBRETH SO TERY, X 0L
HAZ 2 A2 TIE, EN/ISO DHEHKE
FDE) 7T TRED, MOXFEELZRT LT
Lo

Note 2:
Where national legislation permits, additional
guidance regarding the preparation of
unlicensed sterile medicinal products normally
performed by healthcare establishments for
direct supply to patients, reference may be
made to the Annex 1: “Guidelines on the
standards required for the sterile preparation of
medicinal products” of the PIC/S guide to good
practices for the preparation of medicinal

products in healthcare establishments, PE 010.

Note 2:

"UEEOENENTFT SR, ERERR
FICHEB AT 2 72O — I FE e 5 R
&7 (unlicensed) D EIES OFRRE GRIE1)
B L CoBMBy A & 2%, PIC/S guide
to good practices for the preparation of medicinal
products in healthcare establishments (PE010) @,
Annex 1: “Guidelines on the standards required for
the sterile preparation of medicinal products” (3R

H2) 22BLTHREV,

FREL RERORB R EDZ L

ARIE2 : PEO010-4 ;1 March 2014

https://www.picscheme.org/layout/document.php?id=156

(£ 54 H)

2017.12.30 7 7 & A

FROCITITRRAR, i,

B4 FIABDY ET

AT AL TTOT, W LATENIL TR L > TIT - TRELY,
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3 Pharmaceutical Quality System (PQS) (EFEHmME 27 A (PQS))

" R X IR axyh

B S O s T, BET SR O,
BARAET 27201, [N 7228 B8R & %)
RENVEETHEMREE TH D, 1o
T, BUERF OEEGGE S AT L (PQS)
1, BEEE S O RGE DR E OB 2T
FEL. SHLL, H 02T ORKKESRRN
WA L O OMOIBEYEI L)Y B S
D& D BREREE 2T 5 A TOTEE)
ZRFET 5 Z &, EUGMPOFLIE AR
SN TVDHPQSERFIHIZMA T, M
IS EE (TR HPQSIE, kD
HERERLDOETDHZ &

31 The manufacture of sterile medicinal
products is a complex activity that requires
additional controls and measures to ensure
the quality of products manufactured.
Accordingly, the manufacturer’s
Pharmaceutical Quality System (PQS)
should encompass and address the specific
requirements of sterile product manufacture
and ensure that all activities are effectively
controlled so that all final products are free
from microbial and other contamination. In
addition to the PQS requirements detailed in
chapter 1 of the EU GMPs, the PQS for
sterile product manufacturers should also

ensure that:

a) MEMEOMRIEE E 0, RS-l E
WmORENE, BER X OEM % RGE

a) There is an effective risk management

system integrated into the product life

cycle to minimise microbial contamination
to ensure the safety, quality and efficacy of
sterile manufactured product, including

assurance of sterility.

T LI, WAEDBERERMEEED
WERT A TYA T N~EFHE LT, %D
RINIZV R v RV A b e VAT A
DIFAET D,

GRIE)  ZOHETIHTDOY A7 LTTEAA Y 5005, RAHETH S, i
X, AEMERIC LD ZEMEOA A—VIEBFRETH L8, WECAHMEICE L
T DOIEHET L0 EIRS S D REHR, ZDHIT K Do F i
DIRT 72 D0 EFEWRT D0EDRHATNR, L ARREEIELIND,

b) The manufacturer has sufficient b) AT, BE L REEOER L
RS EICE LT o ik & BEP

MigEH LTV D,

knowledge and expertise in relation to the
products manufactured and the

manufacturing methods employed.

¢) Root cause analysis of procedural, process | ¢) #fEim, 22 Lo, % L THEIHROX
bl B DARAIFRN 4TI, Bdh~D U
A7 & IELBFEL, 2ot iER
EROTUHEELZFEET 2 L THETH

are implemented. Do

or equipment failure is key to ensure that the
risk to product is correctly understood and

suitable corrective and preventative actions

d) Risk assessment is performed to identify, d VA T7TERAAMI, ROXH7HE

4 b > TIThh b,

assess, eliminate (where applicable) and

FOITIERAR, B2, A 7 IARDHY £3, RLIALTTOT, I LTENIL TR L > TUT> TT S0,
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control contamination risks to prevent O BEYEBF T2, BYD Y A7 &k
contamination, to monitor and detect EL, fHMiiL, GEYET 254120 BE
contamination, and to establish process L., H#E+T5Z &
requirements and acceptance criteriaforall | @ 52 E=%—1_L, BRET DI &
elements of a sterile manufacturing process. | @ EOHE T 1 ADOETOEFHEIZS
The risk assessment should be documented W, T r AOER & FAIYE (process
and should include the rationale for requirements and acceptance criteria) % il &
decisions taken in relation to mitigating T5HZ &
risks, discounting of potential risks and VA TERARA Y ME, CEREATV, 2
residual risk. The risk assessment should be | VU 2 7 DIKE. BEMY 2 7 OHIRE
reviewed regularly as part of on-going (discounting of potential risks) 33 & UV%E
quality management, during change control U227 (residual risk) (ZBIL T& HAL7zik
and during the periodic product quality TE DA (rationale) 2405 Z &,
review. YA THRAAY NI, BEEHZEL
T, BLOEHHRHAGEL E2—% 8
LT, Mkt~ R A b - VAT
LO—EFE LT, EHICLE2—T5
ze,

e) Processes associated with the finishing and | €) fEE = 3K 5 D A #& N T L OB 6 12 B
transport of sterile products should not T 57 RL, FemDeEMEOB R
compromise the finished sterile product in RAEIELEZEI LI, ERDY
terms of container integrity or pose a risk of AT EHR LD LN &, ZLT, &
contamination and ensure that medicinal DB S NI RAFESRIFICE - T, R
products are stored and maintained in FEINDPOMERISND Z L2 HER LD
accordance with registered storage ETHT L,
conditions.

f) Persons responsible the quality release of f) MEEELOLEROLMICELERT
sterile medicines should have appropriate SIEEIE, BER O E OB RIZEEIC
access to manufacturing and quality TIRATDHIENHET, DOEEO
information and possess adequate B 54T (sterile dosage forms) D HliE L %
knowledge and experience in the D E 2 BRI B 70 Ak & Bk A
manufacture of sterile dosage forms and HTHZ L, ZhuE, ZFOEELPAGR
their critical quality attributes in order to be SN7-tA% (registered specification) (ZHiE
able to ascertain that the medicines have S TREE XL, DOERIND LM,
been manufactured in accordance with the BB LA (efficacy) 263252
registered specification and are of the LERMERLD LT HZDITTH D,
required safety, quality and efficacy.

3.2 | Investigations should be performed into EHBOREH., H 53 Sz [ i | &

FOITIERAR, B2, A 7 IARDHY £3, RLIALTTOT, I LTENIL TR L > TUT> TT S0,
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non-conformities, such as sterility test J71% (established procedures) 7>5 DO —i&H) | W5 B X HDOE
failures or environmental monitoring i (excursions) & % VM LM (deviations) | &3/ EE,
excursions or deviations from established I, BEEMEA~OBTER A > 37 MZHRI
procedures, with a specific focus regarding IR L3 b A#E S (non-conformities) “TR A" D]
the potential impact to sterility, to not only OWEEITHI Z L, BB, TOREILE | (b s, x5 &
the specific batch concerned but also any DRFEDRRERIND Ny FDHRIRH T B S JONIEN))
other potentially impacted batch. The TDIEDDA X7 NeZ T gEED | W5k L,
reasons for including or excluding product HOHNyFIZH L THEL, FEiud 52 | Justification?™ 4
from the scope of the investigation should L, TOREBEOFRPEICE DT, HDHWIX HThD,
be clearly recorded and justified within the ®gHh L LBz onWT, T f%
investigation. PR RLER U, kR A B HEaPA N
T, Z OB ORBEAZ Y EAREICT D
(justified) = &,
FROTICITRRR, ., XA T IABRH Y £T, FROULHLTTOT, HW LATENIL TR U L > TTo TFEW,
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H R X R IRAV b

4.1 The manufacturer should ensure that there MG T, M E RS o RLE Iz LG
are sufficient appropriate personnel, H S 5GMP (Good Manufacturing
suitably qualified and experienced in the Practice) DNESFZMFER LD LT HT2D
manufacture and testing of sterile V2. IROFIHIZE LT, Yk AT
medicines and any of the specific DEFL, DORBRE AT 2+ 2B ORER
manufacturing technologies used in the BRFETDHIL
site’s manufacturing operations, to ensure (OF ! 3::=8 SRk ScRd-v
compliance with Good Manufacturing @ MEBEpT O RIS ERICHEH S D R
Practice applicable to the manufacture of TE O BLE AT
sterile medicinal products.

4.2 Only the minimum number of personnel 7 — 2 b— NIFSE R/ NMRORE O NBENB DY
required should be present in cleanrooms. HIFAET 5 Z &, BRI (critical areas) | 4HI1ZBI L T,
The maximum number of operators in BT DIEEDRRALIZ, QRM (fnE Y | QRMIZHS < &
critical areas should be determined based AP HX YA N) OFANZHEESWTRE | KIFAE AN OB
on QRM principles, documented in the THIE, TOGYERENGIL, MR | E ML
contamination control strategy, and FEEfES K THZENRWNLSIZ, A=V
validated during activities such as initial ¥ L OBEMEZEAM  (initial qualification) F8 | 775 Y/ BiLERIE O
qualification and aseptic process FOEEREO o AL I 2l — g B RO
simulations, so as not to compromise VDL IpIEE A B L CCEMNEITO D EDVETH D,
sterility assurance. This is particularly Lo THUFERIC, EREBIEEICL DTk
important during aseptic processing. ATCHETHD, KL EE (inspections | “initial
Inspections and controls should be and controls) 1%, FIEEZRFRY 7 U — > Xk | qualification”® ff]
conducted outside the clean areas as far as DIMAITIT O N&E Z &, FEICIER
possible.

4.3 Al personnel (including those performing O L) KB TH < 2TORE (22T | EOEHIZ
cleaning and maintenance) employed in DIV == TRA T U AEITI N TS OO B REAm
such areas should receive regular training, HEET) 1L, EMACIIEE, WREERME | 2170 2 &34
qualification (including sampling of the BIZXF, B, T LR EEOEERSR | ETbh D,
operators bioburden, using methods suchas | A7 T®, R (2227 FFL—1)
contact plates, at key locations e.g. hands DX D BRIFEIC X - T, 1E2EE (operators)
arms and chest) and assessment in DNRAFNR=F o DY) T os
disciplines relevant to the correct Te) . MOMEREHEGOIE LW RGEIZE D
manufacture of sterile products. This LB OVWTOFI =T 52 &, 2D
training should include reference to MFRIX, WOFH~OER BB L

FROTICITRRR, ., XA T IABRH Y £T, FROULHLTTOT, HW LATENIL TR U L > TTo TFEW,
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hygiene, cleanroom practices, 4 (hygiene) . 7 U — /b— A TOMHEL
contamination control, aseptic techniques, (cleanroom practices) . {54+ H
and potential safety implications to the (contamination control) |, MEF#ER(EILED T
patient of a loss of product sterility and in 7 = 27 (aseptic techniques) . H 5 o> ML
the basic elements of microbiology. PEDERIZ L 2 BE O R EFF R 4e
PEDFH (potential safety implications to the
patient of a loss of product sterility) . & UM%
LW DEEARNEEFE (basic elements of
microbiology) .
4.4 The personnel working in a grade A/B 7L —NK AB O7 U —b—ATIEET | HROFIE & FF

cleanroom should be trained for aseptic
gowning and aseptic practices. Compliance
with aseptic gowning procedures should be
assessed and confirmed and this should be
periodically reassessed at least annually
and should involve both visual and
microbiological assessment (using
additional locations such as arms and
chest). Only trained personnel who have
passed the gowning assessment and have
participated in a successful aseptic process
simulation (APS) test, during which they
performed their normal duties, should be
authorized to enter any grade A/B area, in
which aseptic operations will be conducted,
or are being conducted, whilst
unsupervised.

The microbial monitoring of personnel in
the grade A/B area should be performed to
assess their aseptic behaviour. This
monitoring should take place immediately
after completion of a critical intervention
and upon each exit from the cleanroom. It
should be noted that there should also be an
ongoing continuous monitoring program
for personnel including some consideration
of periodic monitoring under the

supervision of the quality unit.

LRRIE, MEBMEECE DT =07
ERIE) L IEERIEOEL (aseptic
practices) (B L Cillfiz =75 &, &
WHEEIC L D2 Y =V HEONESFIE, &
NzFHliL, 2o 528, £LTZ
iE, A ip TTHERTEMRIC R
L. B (visual) &A= 2R0RHE (it
KOO &5 &R &8T5 2 &ick
V) Oy EELZ L, BEREEZITO S
By HDOIVEEHRZ S THZ2RY (whilst
unsupervised) IREETENEIT I BAIC, 7
L—F AB KI~D A=, RO XS 7%
A% Z T 2B L Co Rk AT
HZ L
T OREES 24T > TV DN,
O ERBEOFHMIAK L TNDEZ L,
@ MHEI Do EEREC L7 1
BRI =2 b—1 = U (successful aseptic
process simulation ; APS) FRERICSMNL
TWb5Z &,
grade A/BX I COR BRI, £ DEEEAEL
(24> 5 258) (aseptic behaviour) % FFAM4
LTI, MEMTHET=2 ) T &7
&, ZOE=FY IE BRRAON
7E (critical intervention) DE%IZ, & LT
WG U — 2 b— BB AT S
Z&, ZOZ LiE, BEORIRR 2Rk
TRV T T a T T ARG L EEER

il

et O E AL,
T EIIN
FRA S B C b

FROCITIERAGR

0=

ARZ

B4 FIABDY ET

AT AL TTOT, W LATENIL TR L > TIT - TRELY,
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THHOTHY, AT, SWEHBMAOE
BT (under the supervision of quality unit)
TOEMBRE=4 ) 7T L To%k
ONPDBLELEEND,

45 There should be systems in place for 7V == DI AET LB ORNEK | CRICADIKE D
disqualification of personnel from entry ZEHMET 2720 OmWYI R v AT AMBEE | R 2 R
into cleanrooms, based on aspects TAHZE, 2T, BEoTE=XY T - | 7200 G
including ongoing assessment and/or the 7a 7T A0 DORERZRFE (ongoing | AT AMFET
identification of an adverse trend from the assessment) KO0/ 3T FEALAEHIA (adverse | 2 2 & ASLET
personnel monitoring program. Once trend) & OMEICESS BDOTHLZ | HD,
disqualified, retraining and requalification Lo GRIE: AZED) EREilEk L2 b,
is required before permitting the operator M EEIES (aseptic practices) Z BIZIT | EAGHEH OF
to have any further involvement in aseptic I TedITIE, YHEEE DO ANEFTF &5 2 | G
practices. This should include LM, FEAIRE & WA PR TAG 3 Bk & 4
consideration of participation in a Bo ZAV (BRYE : FFAIR & w ks 1 P 3TA)
successful Aseptic Process Simulation WZIE, RV OEEBRIEIC L 2T ek Ay
(APS). I = b—3 =3 (successful Aseptic Process

Simulation ; APS) OZHE b HTeZ &,

4.6 Manufacturers should establish written BEREFIT. 2O LD A5 TES | SR L v 70

procedures outlining the process by which T, ZL—F AB KIZAETHEINLED | AED/L—/LD
outside staff who have not received such HOIEBA L v 7 B2 YRR T | FIERLETH
training (e.g. building or maintenance FUADOZIEESR) I, YT RO | 5
contractors) need to be brought into grade EEIBRRTWD FIEE (written procedures)
AJ/B areas. Access by these persons should ERIETDZ L, ENDHLDANEDT 7 EA
only be given in exceptional circumstances, | (. 4B (exceptional circumstances)
evaluated and recorded in accordance with L L. PQS (EHEMMET AT L) IS
the PQS. T, dHMiL, ZNER&ETDH L

47 High standards of personal hygiene and B OfFAER I ONHE S (personal hygiene | {E3EE OHEFEIR
cleanliness are essential. Personnel and cleanliness) D FEWEHEZ, MAHEDH O | FBOE

involved in the manufacture of sterile
preparations should be instructed to report
any specific health conditions or ailments
which may cause the shedding of abnormal
numbers or types of contaminants and
therefore preclude clean room access;
periodic health checks for such conditions

should be performed. Actions to be taken

with regard to personnel who could be

Thb, EEHMSN (sterile preparations) @
RIEICED LIE T, FHMRERRIRE S

DI, (BMERR) HRERET DD

Lo TNHOT LIE, THRE OS2 R0
WEDOREBOFR L 205D THY |
ENPRIT, 7V ==L~ DT 7R A
ZHETO2HOTHD, 5 TOLIK
RBICBEH L TOEMNT = v 7 2175 2 &,
WEOWAEMFENGEE (NP —F) 2EX

R

0=

ARZ

[ES2 5N

AT IARDY T, RUIBLTTOT, W LATENILTHUS L > TIT - TR0,
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introducing an undue microbiological ANDTHA OB L TID N &H
hazard should be described in procedures B, HBE SN HERZFFOIKE
decided by a designated competent person. (designated competent person) 3RET 5

Flazk~2%Z &,

4.8 Staff who have been engaged in the WD LS e AL > 71%, k&<, BREICHE | Ao
processing of human or animal tissue ESH, ORI ABFIE] I/ | VT
materials or of cultures of HEbRE, EHRRREXKEIZAE L
micro-organisms, other than those used in N
the current manufacturing process, or any O TAS 2 WITEWRRCI A O
activities that may have a negative impact R ASToAZ 7] | HDHWVIE
to quality, e.g. microbial contamination, Q@ TRBEIZK L TRAT 4 772
should not enter sterile product areas unless (negative impact) #£¢> (f5i] % (T4
rigorous, clearly defined and effective WGY) TEENCb o7cr & > 7 )
entry procedures have been followed.

4.9 Wristwatches, make-up and jewellery and flREgT, A A 7 (WD) . E84 5 (ewellery) | 7 U — Ik T
other personal items such as mobile phones | 33 X UMEHERED L 9 2 OO E ALY DR h 0 A H
should not be allowed in clean areas. Wi, 7 U —RKIETIEFT Lsn 2 DEEIE

L,

410 | Changing and hand washing should follow FRBLOTHRNT, 7V =V KIEOKRR | 542D
a written procedure designed to minimize DIEY, HDHNTT Y — U RIEA~Di5YY | (1)
contamination of clean area clothing or DFFHiAK (carry-through) ZfH/hE3 5
carry-through of contaminants to the clean TLEEBRE LIEFIRFCHEY 2 b, BK
areas. Garments should be visually checked | %, 7 U —/L— A ABRNCTEGE GR
for cleanliness and integrity prior to entry H o EhonZ k) et GUE
to the clean room. For sterilized garments, ONRe, WA L) B, BRIZED
particular attention should be taken to T/ THT L, WELIENKT. Y
ensure that garments and eye coverings BENRKEBOIN— RE: T—71) N
have been sterilized and that their WHEESNTEY | | 2o TZ20uEngEH
packaging is integral before use. Re-usable | RIZERTH D] Z LT, FICHEELZHL D
garments should be replaced based at a set Z &, BEMT 544K (re- usable garments)
frequency determined by qualification or if | %, AP K> THRE SR EHEEIC
damage is identified. BET D, HDHWITHRENEES R

HIE, FRICHESERMT D 2 L,

411 | The clothing and its quality should be Akl (clothing) & EDEEIEL, Y%7 vt | FAICEDLH
appropriate for the process and the grade of | A L EEXIRD 7 L — FIZ@EY72H DT E(2)
the working area. It should be worninsuch | 2 Z &, /B LRG A R#EH KD X5
a way as to protect the product from THIET, FNEERTDHZ L,
contamination.

FULTIERER, B, 2 A 7 IABDHY £, FOUIHZTTOT, M LTS TR L > TUT> TR EW,




=« Pharma Solutions Co., Ltdl.

ZEYE EU-GMP Annex-1 808X (RIRIRIGET 45 1150 18/123 H (7707 - Ja—ar AR e
H R X R IRAV b
4.12 | The description of clothing required for K7 L— FICESR SN D AREDTEER T, LL | %27 L — FOxE
each grade is given below: To®Y ThHD, KILE

a) Grade D: Hair, beards and moustaches
should be covered. A general protective
suit and appropriately disinfected shoes or
overshoes should be worn. Appropriate
measures should be taken to avoid any
contamination coming from outside the

clean area.

a) ZL— R D EZE HOT. KOAO
T, BR—F25Z &, —RIRMEHER
(protective suit) 3 X ONEE 7 L 7= 8t
(XA — "= a—X) ZFERTDHZ
Lo 7V —=VKIROSMAUNH A TL DA
il 72 2159 b b D X O 7, WE72Rd7
LEHLDZ L,

7 L— RDOR
&

b) Grade C: Hair, beards and moustaches
should be covered. A single or two-piece
trouser suit gathered at the wrists and with
high neck and appropriately disinfected or
sterilized shoes or overshoes should be
worn. They should shed virtually no fibres

or particulate matter.

b) 71—k C HE, O, KOO
X A= F 2L, FEAYOKY
(wrists) & ~A %> 27 (high neck; (FR7E)
SMTHE) Bz, Yoo, gy

|

—bE—Z®D hr Yy —A— (trouser suit)
T, WENCHE LM CU3A— ==
—X) EEMTDHZL, TNHOLDIE,
MEAME F 7o 1323 HARBIER TITFEEL L C
W &,

7' L— RCOHB

P

RE

¢) Grade A/B: Sterile headgear should
totally enclose hair and facial hair; it
should be tucked into the neck of the sterile
suit; a sterile face mask and sterile eye
coverings should be worn to cover all
facial skin and prevent the shedding of
droplets and particles. Appropriate
sterilized, non-powdered rubber or plastic
gloves and sterilized footwear should be
worn. Trouser-legs should be tucked inside
the footwear and garment sleeves into the
gloves. The protective clothing should shed
virtually no fibres or particulate matter and
retain particles shed by the body. Garments
should be packed and folded in such a way
as to allow operators to change into the
garments with contact to the outer surfaces

of the garment reduced to a minimum.

) ZL—FK AB: @O~y R¥7 1% 0
EBLOEOERLZRIEIZ L, O
~v RETIE, EEHDOA—Y OEONMRI~
DANDZ L, BHOKBOETEED -
DI, BEHDOT 2 f A AT LHEHDT A
T3 — GRYE : B@EIIEEOI—I V) &
FEHL. Kl L Ok 03 EE < Z

Lo BWENIWE L=, Ny ¥ —T7 Y —nA
LRFTZT T AT v VO ITLFRE
WHE Lo @maEMTo2L, hrvy—
DRR v OREOESIL, BHONMIZ AR
A BEROHNT, 7 v —T7 ORANZ AN
A Z &, PREERITHRMED 2 WITRI T2 |
AR CORMAERD T, oK) S I
TORTERFFTHZ &, BEDEKDI
IR~ O Z H/NMIEOE D K 572

BERENEAEREEITFRELE T DLl

ETEREOEL, ChERFTHZ L,

7 L— RCOHB

Note: This is minimum guidance and

Note: ZAUIH/NRDO T A # 2 A ThH -

FOITIERAR, B2, A 7 IARDHY £3, RLIALTTOT, I LTENIL TR L > TUT> TT S0,
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higher standards of clothing may be T, BEORILTIT) 7rtERZL->T
required dependent on the processes L, BRO LD EOEENRME L SN DY
performed in the specific area. GRH 5,

4.13 | Outdoor clothing should not be brought 43 (outer clothing) %, 7L — BB XU | /'L — FBB &
into changing rooms leading to grade B COMRBITH K WREICFELIAALTIER D | 'C~DAED
and C rooms. It is recommended that v, HHOMT2ED, Tk (facility | 720 O EAE A~
facility suits, including dedicated socks be suits) (X, 7 L— RCBLUB~e< HKE | OS5 (outer
worn before entry to change rooms for WIZRHIAERN T &, AREZFMHT 25 | clothing) OFF5H
grade C and B. Where clothing is reused BT, THE@ERMERHEO—E E LT | IARERIERBE
this should be considered as part of the VA BN
qualification.

4.14 | For every worker in a grade A/B area, 71— K AB ORIOK/EREIL, @Y | Z/L—F AB
clean sterilized protective garments TR A ROV T OREXR (T A H | ORIEIE, AED
(including eye coverings and masks) of an N=bw 27 %5t &, H1EEE Yy v a | MEICERT S
appropriate size should be provided ateach | > CTX#ENDZ L, e —713fEEP,
work session. Gloves should be regularly EFICHE T 2 L, BhkE T —7
disinfected during operations. Garments I, AR, BEEE Y2y GRE:“A
and gloves should be changed at least for EOREDFWR) TS D2 L,
every working session.

4.15 | Clean area clothing should be cleaned, IV —=VEKIBOBFERITZZ V—THY, | 7V —2 KWk
handled and worn in such a way that it B 725N ERE L C, T DRICHEET | E
does not gather additional contaminants DT ENIEANE D RFIET, B Hn, 2
which can later be shed. These operations OEMRTAHZ L, TNHOEEIT, CGEL
should follow written procedures. Separate SNTFEIHE Y 2 &, 2D XD eaEKIC
laundry facilities for such clothing are *tLUTIE, FHOWRERK (separate landry
desirable. Inappropriate treatment of facilities) 22 FE LV, FHKORE ) 7oL
clothing will damage fibres and may I AR D . BT OFHD U R 7 &P
increase the risk of shedding of particles. MEELTHA9, Pl THOIMER
After washing and before sterilization, W2, ERIFFOREMETF v 7 T5H2
garments should be checked for integrity. L,

4.16 | Activities in clean areas, especially when FRICIERBEOMERE AT > TV AGA T | MEEEEXIRAN
aseptic operations are in progress, should D, 7V —=URIKTOIER) GRE: DR&E | TOWp-< VL

be kept to a minimum and movement of
personnel should be controlled and
methodical to avoid excessive shedding of
particles and organisms due to
over-vigorous activity. Operators

performing aseptic operations should

) I, mABRICRSZ &, £ LR
TE% S 2L S IRENC L > TOMRL T L

A ORI e T A BT B Tl (EERE
DOEE X, FNEFHEL, BFEo72b D
Loz b, MERMEAITOMEREEIL W
2, BB B ED T 7 = v 7 BRI

TATEN O LB

IR EREE DA
S &AL OTER

DY E AT 5

AROCICITRAR, R

A TIARDY T, FTHZTTOT, W LTEITLTH L > TT>TREVY,
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adhere to strict aseptic technique at all FHZE, REBEOEROFAZFH LD | 2 &
times. To prevent changes in air currents RERIROEAL GRIE : [k D 7s & DFAE)

that introduce lower quality air, movement ZR<TewIs, BRI COEE I
adjacent to the critical area should be HIBR 2N 2, —J7 MR O R B O 55 % i
restricted and the obstruction of the path of FRTUTR B2y (must) , FRHEKIOR
the unidirectional airflow must be avoided. | £ X OB X, EEEFZHCOLBE (B

The ambient temperature and humidity FIRBEZ2FED) O WOTEDLLICK
should be set to prevent shedding due to % GREE - WREO) Fialhi< Lol
operators becoming too cold (leading to WETHZ &,

excessive movement) or too hot.

FOITIERAR, B2, A 7 IARDHY £3, RLIALTTOT, I LTENIL TR L > TUT> TT S0,
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5Premises J &%

H R X R I AY b
5.1 The manufacture of sterile products should be M ERLOREL, BERKIETHE | =7 —ry 0
carried out in clean areas, entry to which MdHZ L, ZNHDOXRB~DOME K | L2

should be through airlocks for personnel and/or | OV & 721X ERCFEIO AZE X T —n8
for equipment and materials. Clean areas Y7 ENTDH I L, HEFRKIITEY
should be maintained to an appropriate T EEICHERF L. 22 e By
cleanliness standard and supplied with air ST 4V il LT ZE R A ke
which has passed through filters of an LTk,

appropriate efficiency.

5.2 The various operations of component SRR B HEfE . R OFRES K O
preparation, product preparation and filling 72 E Ok 2 BRI TEE R KN T
should be carried out with appropriate WO 2R E AT e ONE T L O RREEF B %
technical and operational separation measures FoTHEMT D L,
within the clean area.

5.3 For the manufacture of sterile medicinal HEHERLOBETIT, 7V —N—

products 4 grades of clean room can be

distinguished.

LFAT L— RIZX Gy En b,

Grade A:

The local zone for high risk operations, e.g.
filling zone, stopper bowls, open ampoules and
vials, making aseptic connections. Normally,
such conditions are provided by a localised air
flow protection, such as laminar air flow work
stations or isolators.

Unidirectional air flow systems should provide
a homogeneous air speed in arange of 0.36 —
0.54 m/s (guidance value), the point at which the
air speed measurement is taken should be clearly
justified in the protocol.

During initial qualification and requalification
air speeds may be measured either close to the
terminal air filter face or at the working height.
Where ever the measurement is taken it is
important to note that the key objective is to
ensure that air visualization studies should
correlate with the airspeed measurement to

demonstrate air movement that supports

JL—FK A:

GR¥E (G4 LTo) &Y Ay
DVE¥AAT D SRRy — o Th 5,
ZIE Y = FakRA Y= B
A7 e NA TR S —
W AT Y — v Th D, WEH IO
BN RAE S LS
U= A7 —va U EREITA Y v—F
D XD RFF ORI L Ritsh
Do

—HBxT —7 a—3 A7 15036 -
0.54 mis (FI A &> 24f) O#FiPHTH—72
T DT A U, KFTHEE O FHANL
Eix, 7u b a— LIRS Z D IEY
L R N

A =T ¥ VDY
BRIV T, S T2 — 2
VT =T 4V ERIEIGEE ST, A
L<IIE¥ER ST S CEHAIIL TR
Ve WTRTERIT 5L TH, &Y A

FIf—T—T7ua—n

MR K O A%

7L — RADOH
E
Kk D FFEIC

[V— b T
U7 1D 225D/

Y. )

=% /LD
EREVEREAL ) &

3B A P AT
EGHIN

JEGEE O E i S

AR3TITI

BRI, B, XA T IARDHD FT, AR

AL TTOT, W LATENIL TR L > TIT - TRELY,
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protection of the product and open components | 7 fEZECRLG R N2 VAR — % v M AEER | RUTEE O

with unidirectional air at the working height, SINHGEE. EEmS T, BN | (7

where high risk operations and product and Licardh—xy b3, —HIRICE D | 22 Tolarw

components are exposed. The maintenance of ZERDWMAIVTIRE SN TND Z & ENGE | —% > ML,

unidirectional airflow should be demonstrated T 578, Kt AL, [AEE | HEo T oL

and validated across the whole of the grade A AR & BEAHT THERR T2 2 & (to RNA T NI E

area. Entry into the grade A area by operators ensure) N EEAMTHHZ LICHET | 47T &ilbh

should be minimized by facility, process and HZENEETHDL, JL—F AR | 5. %0k &

procedural design. BRIZIED | —HRKIRHERF STV | KU 2 B

BHEENGEL, NV T = THZE, 7| T HZENE
L—F A ~DEEEDAEIT, Mgk, WTH D,

Tut A, FIMEOBRFT LY iR/NRICT

HZ &,

Grade B: For aseptic preparation and filling, this |7'L— |’ B: 7L —R B
is the background environment for the grade A HEREHREIC X 2 PR FRE D TS
zone. In general, only grade C cleanrooms BILC, ZOKIKIZZL— K A Kiko
should interface with the grade B aseptic Ny 790 FORETHD, —#K
processing area. Lower grades can be 2, 7 L— R BOMEREIEXIIC BBz
considered where isolator technology is used TOHLDIETV—R CORETH L,

(refer to clause 5.19-5.20). TAY L2 EWNBRRH S5 E .
FVENT L= FHEET D2 L
k% (4:75.19~5.202 )

Grade C and D : Clean areas for carrying out less 7 L— R CKUD: EEfGLOREC | ZL—F C
critical stages in the manufacture of sterile BT, LVEEEORKRWTEEZI TS | ZL—F D
products. iV X

5.4 In clean areas, all exposed surfaces should be WK TIE, R TOBRMERITR | KR ToE
smooth, impervious and unbroken in order to T BAEEORBES D TFRE AR | HFEE SO BE
minimize the shedding or accumulation of L. 7 ouEHl. HFEAl BERT258)
particles or micro-organisms and to permit the DN IR L OMEH %IRRT 5720
repeated application of cleaning agents, and W2, EETHY, BAZVBIE LY
disinfectants, where used. LIZKWbDETDHT L,

5.5 To reduce accumulation of dust and to BOEBEWD &, BiELEH<TD | HEKCcoE
facilitate cleaning there should be no 72D, B TERWVWHAEZE L, HZE DT
uncleanable recesses and a minimum of JE. M. PR, BRAEITRARETHZ | B o RUE
projecting ledges, shelves, cupboards and Lo 7R CE AW INAEEE T 72
equipment. Doors should be designed to avoid EEHZ T2 e RE:BlEFR X
uncleanable recesses. ARAENH ZEEEHRLTVD) |

5.6 Materials liable to generate fibres should not be | #ifE & R824k Lo WM RNE, TBFR K | FEEEMEME O ff

FUCITITRAAR, BB, A 7 IARHY 7, FOUTHLTT O T, Hr LATENIL TR L > TIT - TRELY,
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permitted in clean areas. WTIRER LN &, MoxkI:

5.7 False ceilings should be designed and sealed to | #70 KHi%, D LEHOZERN LD | 90 RIFOFGIE
prevent contamination from the space above PemBhilbd 2 K OICRRE L, v— & | ~DZk
them. THIE,

5.8 Sinks and drains should be prohibited in grade 7 L— K AB OXIKTIENE LEOBE | Grade AIBOIAHE
A/B areas. In other areas air breaks should be KAZREILTDHZ L, MOKIRCRE | KxEOEL
fitted between the machine or sink and the T DAL, T Ld D Wk & HEK
drains. Floor drains in lower grade rooms N &OMICZEREREE A RET D Z
should be fitted with traps or water seals to L, IR L— FRIEOEOPEK O
prevent back flow and should be regularly [N N N A A SR A AT E VS
cleaned and disinfected. BAERE L, EMICERKOMEET

5T &,

GRIE) mAFEEMEEZ B Y 74 Y L—Z 2BV TiE, ZOWEORMAEZ -
EAE, TA Y L—Z ONE &K Twet-down 0, KEOK THEGFTDLEND 5,
ZOBEE, ENLORBUCKHEL R AR 257D, FXOEENEEND, Mk
LOFEHPE - T F FRMAL S NG AL, WIS E A2 TRk S BE 71V L —
B OREIEIZNR Y OGN HEE ZND L Bbid,

5.9 Airlocks should be designed and used to 7 —r oy 7k, B s XKikE HEn

provide physical separation and to minimize
microbial and particulate contamination of the
different areas, and should be present for
material and personnel moving from different
grades, typically airlocks used for personnel
movement are separate to those used for
material movement. They should be flushed
effectively with filtered air. The final stage of
the airlock should, in the at-rest state, be the
same grade as the area into which it leads. The
use of separate changing rooms for entering

and leaving clean areas is generally desirable.

oy L. Y M ORE1-15 Y% % B /)N
T BHlc, =7 —ay 7 2331
HEHTHZE, ZLT, Bl L—F

MO DOFEMEFCIRE D=2, =7 —
By BFEISEDL L, —BIIC

BEOB#HIMH NS =T —n vy
X EM B OBEICERT =7 — R
v 7 LSS E D, ZhniTT 4 v
& %l LT iE i 2250 CRI RIS 2250
BRI DZ L, at-restORREICE
T, 7 —1 v 7 OB, =0
FIH L HDKIKEF L7 L— R THD

t/ b hOxT
Ty 7 D5y

i

be followed for personnel (e.g. from grade D to
grade C to grade B). In general hand washing
facilities should be provided only in the first

stage of the changing rooms.

E:ox7—my ) & BATF—F

WAIZE DD TRITUI B2
Wl z1E, 7' L—FRD)x6 27 L— RC
~, (FL—=FRCh5H) Z'L—KB~) ,

T &, RIS, EHRRIEA~OAR L | HAEO A=
BHTHOEREZFIMT 22 ERE | OFEOIHE
FLW,

a) Personnel airlocks. A cascade concept should | a) Ik EH=7—w v 27, WEH G | REH=7 —n

v 7 & TR
i

AR3TITI

2 3 =
AR, RRE.

BATIARDY ET,

AT AL TTOT, W LATENIL TR L > TIT - TRELY,
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—RIZ, TRV R IEE K E DRI D
BFElC 0BT 5 2 L,
b) Material airlocks (used for materials and b) FMEIH =T —w v 7 (EaEE 38 | AR =7 —
equipment). B ) =

i. Pass through hatches without active filtered air
supply should be avoided. If necessary,
provisions and procedures should be in place to
avoid any risk of contamination (e.g. by the

incoming material or by entering air).

T A VHE il LT ZE KM O I E S
HAD DTS2 2 &, ERE
B 21X, FrHAT MBI AT 5
RN K D) W72 DVFY Y A T &b
ELEES 5 8 5. BUESH L FIEEED
LTk,

ii. For airlocks leading to grade A and B areas,
only materials and equipment that have been
included as part of the qualification list should
be allowed to be transferred into the grade A/B
area via the air lock or pass through; the
continuity of grade A should be maintained in
the aseptic core when the materials have to be
transferred from grade B to grade A areas,
consideration should be given to listing these
items on an authorized list. Any unapproved
items that require transfer should be an
exception. Appropriate risk evaluation and
mitigation strategies should be applied and
recorded as per the manufacturer’s
contamination control strategy and should
include a specific sanitisation and monitoring

regime approved by quality assurance.

JL—RK A KRB IZHELHTT
— Wy 7 T, MR ) A MCE
FNTODEMEROIRED AN, =7
— oy 7 RRAR 7 A (pass
through) /"L T2 L — K ASBIZH
LiABEFAISNDZ L AR %
71— K BhbACBE ST
IRBIROERHT BRI EIER TP X
(aseptic core) TiX, Z'L—F A @
fEtE iR S TnD 2 e, Zhb
D Z AKGERE A U A NIRRT D
TEERBRETDHIL, FARDHON
B X DBEIFANERE T 5 2
Lo WY X7 L U R 7 AR D
NS 2 BUE SR O YR PRINE & L
THAL, kT L, LT, %
AU BERFER M L v KGR S
o, BEDOY =T —varbE=4
YT OEREEDD L,

iii. The movement of material from clean not
classified (CNC) to grade C should be based on
QRM principles, with cleaning and disinfection

commensurate with the risk.

i. FEX G (CNC ; clean no
classified) 72527 L — R C~DJFf 8}
OBENL, QRMOFANZES3E, U=
ZITG Ui LR A ED 2 &,

CNC & W\ 9 #la
DE N (ISPEIZ,
clean not

classified TiZ ?)

GNED)

CNC/ 5 Grade C ~DFEMEBENDO Y 27 TEA AV ML, ED XD ElmEETH N
EDDUML 2o TR, e LA, FL— RCOJEEMEDMER & | IAEWIHYY 22
DAL & WS TR EPEIZ T & L b s, BEDEIS TG0 —RIPRIR A & 5
&, CNCIIIZE DI TV D LB O IE, 2372 0 OIEHF S 2> T2, B

R

0=

ARZ

[ES2 5N

AT IARDY T, RUIBLTTOT, W LATENILTHUS L > TIT - TR0,
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AT R ORE L OANREICIERE LZBETH D, BEsomEICE L Tk, —i&
fJ(ZClean Hold TimeD X EARD LIV TV 528, EROERE LCTiE, BRI
Vet 2T > TV L HFEFR KN TH 5,

5.10 | Both airlock doors should not be opened 7 —nw vy 7 OFIXERHIZHE G2 | =7 —r v 70
simultaneously. The opening of more than one THERLRNZ &, —FIZ—2l ko | [FFE i OBA Ik
door at a time should be prevented, for airlocks | BEZB< Z & ZPlET25Z &, FL— | HiEORE
leading to grade A and B an interlocking FARB IZHELH=T—ry 7, @
system should usually be used; for airlocks WA LHE—ay I VAT RNEHEATD
leading to grade C and D at least a visual Tl JL—F CRODICBL DT —
and/or audible warning system should be oy 7 T, R EBAHRANE | A8 —a v
operated. Where required to maintain zone X EREHR S 2T L2 FR S E T | SO
segregation, a time delay between the closing B &, KIKOGBEOMREN LI L | & BB R 2E
and opening of interlocked doors should be SINDHEE. A Z—ay 7 SRR | OFREDLE
established. DA & BB R EZRET D 2

b
5.11 | AHEPA or ULPA filtered air supply should HEPAE 72 IZULPAY (VX %l L7222

maintain a positive pressure and an air flow
relative to surrounding areas of a lower grade
under all operational conditions and should
flush the area effectively. Adjacent rooms of
different grades should have a pressure
differential of 10 - 15 Pascals (guidance
values). Particular attention should be paid to
the protection of the zone of greatest risk, that
is, the immediate environment to which a
product and cleaned components which contact
the product are exposed. The recommendations
regarding air supplies and pressure differentials
may need to be modified where it becomes
necessary to contain some materials, e.g.
pathogenic, highly toxic, radioactive or live
viral or bacterial materials or products.
Decontamination of facilities, e.g. the clean
rooms and HVAC, and the treatment of air
leaving a clean area may be necessary for some

operations.

KOBAGIE, 2 TOEESKMFICBNT
JEABRDAR 7 L — FORIRIZ % LT &
RIMAHERF S 41, IO hRE9IC GR
o IEHRERICEY) REREND D
Lo BEEET D7 L — RO R 5 KsH
DFEEIF10-15 SABNL (FA X A
i) ThdZL, IVRERY A%
BV — L OIREICRR R 240 O
Zt, Thbb, ZoY—riix,
dn J O, B SR DV L S T
AR —R L N ERER SN D ELEERY R
RETHD, EXMEAS (airsupply) &
=W (pressure differential) (2B L
TOHERET, WM. mEEmE.
HHVEE .. T A NV AETIIAEY
DFEE 7213 24 O Kz >
Tk, EERKIELE R D1 BRI,
BIZIE T V) — 2 — BRZET Y AT I
e ERiE DR, K ONE KI5 O
PR ZE 5 DALERIT, AT 5 D EE Lo
*II5 (some operations) 73#48E & 72 5 />
Y5V ARANAN

ZZTOarR

— v XL B
HFEOT T N
TAINENSTE

— WAL B L

Exzobhd,

FROCITITRRAR, i,

AT IARDY T, RUIBLTTOT, W LATENILTHUS L > TIT - TR0,
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5.12 | Itshould be demonstrated that air-flow patterns | &t/ S5 — L 3 FYL U A 7 BIR S 720
do not present a contamination risk, e.g. care TEMNGEENTWNWD Z &, BIZIE,
should be taken to ensure that air flows do not EADO LY ENY R RO —
distribute particles from a particle generating ~ RETOIEEE. 1FE. BN D
person, operation or machine to a zone of BTN KITRNE DT D2 LITEER
higher product risk. Air flow patterns shouldbe | Z$,5 Z &, 7L — R AB Xk CTlIX
visualised in grade A/B areas to evaluate if WR—HARTH D L 23 i+ 57
airflow is unidirectional. Where unidirectional I, KiANF — v e b2 L,
air flow is not demonstrated, corrective actions, | —J7 IR 2S NERE S AL72 0o T TR
such as design improvements, should be AT R 7R SO IEE Z Efi 2 Z
implemented. In the other areas, the need to L, TOMOXIELTIX, [ F—
demonstrate the air flow patterns should be DOIFEDOLEMEITY AT T AR b
based on a risk assessment. Air flow pattern IZkBZ L, [MANY —VREIIEE | Zi Y —
studies should be performed under dynamic K (dynamic conditions) @ T~ T175 Z | {EZEF (dynamic
conditions. Video recordings of the airflow Lo RiiNE —r OBEGLEHELE X | conditions) |2
patterns are recommended. The outcome of the | 12, X/ 3% — A ORI, 2 | Bl TOFLED
air visualisation studies should be considered BB DBRIEE =X V7 - T s T | W,
when establishing the facility's environmental LDOBREICBNTEETHZ L,
monitoring program.
GRIE) A TR AIFEICE L Coftid%d, “AB” L LT\W5, BIEORERTH
&, JL—FBIZBWTHEMEZFFSRWRILE R D, 7 b— FBIZELAFET D
ZEE LA BRNEEALLOTHY, UHHOTRICHEEZE L TWD
5.13 | A warning system should be provided to PR HORE SN IREMELL | R oEEEIC
indicate failure in the air supply and reduction T~D=ERMZTE (pressure differetials) EDOER7RRQM %
of pressure differentials below set limits. DM % FF R AT Mz 2o | 110 O LR
Indicators of pressure differences should be ko QRM (WWE UV RTZ<wRT AU N) PARRTH D,
fitted between areas, based on QRM principles. | DFANCES X, HEELRGBEZTY T AITPRRL 08
WEHEERAD Y 2
These pressure differences should be recorded MICERETHZ &, ZNbDO=EMZEE P T,
regularly or otherwise documented. X EIMICREES D70 MOTTET | e
XETDZ L,
5.14 | Consideration should be given to designing 7Y = RIOSMANS GRIE: 20 | 7 ) —2b—24

facilities that permit observation of activities

from outside the clean areas, e.g. through the

provision of windows or remote camera access

with a complete view of the area and processes

to allow observation and supervision without

entry.

EPED) IEBN OB A FIHE & 3 2 MRk
BEEEET DL, HxE, AR
5 Z L7 LICBIZE (observation) &
i (supervision) Z F[EEL T 27291
W RKIGRT 1 A DR A B ORE
REREI AT DT 7 AL D END

HDTH D,

BN OB T A

7D

|

gl
[

FROCITITRRAR, i,

B4 FIABDY ET

AT AL TTOT, W LATENIL TR L > TIT - TRELY,
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Barrier Technologies (/XU 7 —#:7fr)

H Ji 3 RLR aAh

5.15 Isolator or Restricted Access Barrier System TA Y V—FETXT 7 AR
(RABS) technologies, and the associated 7 — 3 AT LA(RABS)HAT, KO%F
processes, should be designed so as to provide OF#ET L r A X, ZJL—F A
maximum protection of the grade A environment. BREE DO R KR OIRFE L TRHH R D &

The transfer of materials into and out of the WCE%RFT 5 2 &, RABSR T A YV L
RABS or isolator is one of the greatest potential —HZ~OYDO L AT IR D75 Y
sources of contamination and therefore the entry REMVEDLLDO—2THY | 1€
of additional materials following sterilisation > THREZ OBMOYMROFRHIA
should be minimized. Any activities that W NRICT D 2 b, BEERY —
potentially compromise the sterility assurance of (critical zone) D EEPELRGE A 872
the critical zone should be assessed and controls I REND B B ] 72 BT % b 7T
applied if they cannot be eliminated. L. bLENZBMYBRS Z &R TE
RO THIUL, HEHT D L,

FRUE)  ZOHETIEMHMN MR 2> T D EKbH o Th, 74/ L—H L
RABS% [l —DIHE L TH>TW\5, 74 Y L —4 LRABSTIL, ZO#F/Y 7 —
DEBREL &0, BIHE LTHRI ZENZEE LWL ICBbid, ZEMORHE
PEBREEE WO BRSO BT, T4 Y L—E PKREHCENRTWVWD, RABSO B\ G
7 TNREDRGET A <D ANDPAIEEFFLTND ZETh D, FBRHEAHT-
STE, WMEDY AT LXRT 4y bOFHRBREPLETH S D,

5.16 | The design of the RABS or isolator shall take into | RABSZE 7217 A Y L — & O FHIX
account all critical factors associated with these ENo0T 7 s av—LHEET LA
technologies, including the quality of the air TOBREERT 7 I X —%BETDHZ
inside and the surrounding area, the materials and L, i, TZ2oRfls L O
component transfer, the decontamination, PRIk D2 E ] . T (materials
disinfection or sterilization processes and the risk and component) D% | NI3'CN
factors associated with the manufacturing WE, BOVITHE 1AL LT
operations and materials, and the operations BLEEE L iIcBb D Y A7 R
conducted within the critical zone. 1 . RO THEEY — N TIThi

HIEE) BNEEND,

5.17 | The critical zone of the RABS or isolator used for | #EFEAEY =& A ZHEATHRABS | [&JE7 1V L—
aseptic processes should meet grade A with FETA Y L —FDEEY — AT IR BET
unidirectional air flow. Under certain —HARREMA =7 L —F A | AT 21FY
circumstances turbulent airflow may be justified GRYE : &%) [THATHZ L, AT PREBE
in a closed isolator when proven to have no HLFEORMO T TIE, 7u—X K | %, Aseptic core
negative impact on the product. The design of the DT AV L—&TiE, &L (turbulent | IZEQEREE L D
RABS and open isolators should ensure a positive | airflow) 1%, $h~OMEZENME N | BFEL T RET
airflow from the critical zones to the surrounding Z e SN GE, ENMEERE | H D, Aseptic

AR3TITI

2 3 =
AR, RRE.

YATIARDY ET,

AT AL TTOT, W LATENIL TR L > TIT - TRELY,




=« Pharma Solutions Co., Ltdl.

ZEYE EU-GMP Annex-1 808X (RIRIRIGET 45 1150 28 /123 H (7707 - Ja—ar AR e
H B X AROCEE AR
areas; negative pressure isolators should only be D2HLOTHAH, RABSRA—7" - | coreDIMANZ 2
used when containment of the product is TAY L —2OFFE, BEEY— | [EOEHS AR
considered essential. PO EBE RN Ny XY L | DEEEDGE
&t (positive airflow) % fEfRT 52 | TH D,
Lo S BET A Y L—4% (negative
pressure isolators) (%, #EhOH UiA
DRRAREEZ BNDHEIZDRH
R+ 22 L,
5.18 For RABS, the background environment should RABSIZEH L Tlix, =D/ Ny 7 75 > | RABSO AU
meet grade B. For open RABS, or where doors FOBREILZ L— K BICEATHI | &
may be very rarely opened during processing, and L, A—72VRABS, E£zix7 rEX
studies should be performed to demonstrate the (N %#4T-> TWARICEEAE B <
absence of air ingress. e T GRIE: Evwo) A
BARIZEE LT, 2K DRADIEN
Z & ENGEY DA A E T D 2
B
5.19 | For open, positive pressure isolators or closed BIFRFITHRYEET D, BEOA— | TA Y L—FD
isolators with decontamination by a sporicidal T e TA I —=FFEF I u—R | R E R
agent, the surrounding area should correspond to ReTAYL—2IZHLTEH, 2O | DT L—FK
a minimum of grade D. The disinfection regime BRI L7 L— R DI
should be included as a key consideration when HYSIFELZE, T4V L—FDi5
performing the risk assessment to design the YuE I 2 3REN T A D U 2y
contamination control strategy for an isolator. TEAAV N EEMTHEEIC, BEE
REEHHLE LT, HEOKRHE S
HHZ L,
5.20 | For isolators, the required background TA YL —=ZIZONWTIL, FOHEE | aseptic core /&

environment can vary depending on the design of
the isolator, its application and the methods used
to achieve bio-decontamination. The decision as

to the supporting background environment should

be documented in a risk assessment where

additional risks are identified, such as for

negative pressure isolators. Where items are

introduced to the isolator after disinfection then a

higher grade of background should be considered.

LI Ny 7 7T v ROPHEREE
X Ty L—2o%E . 20
Fi, KO TSR
(bio-decontmination) % &4 7= %
DI TR R, BET AV
V=2 DX 5 RBIMD Y R 7 HRFE
ENBZH/EDIV A TEAAL b
., FONY 7 7T REREIZE L
TOREZELET D2 L, HER

DT AV L—Z I F B IA Ll
. KV EWI L= RNy s 7S
YREBETDHI L,

ML LV B2E
ETHDIEY A
IWRETED,
aseptic core &[5
FE& L. AinsRss
L ORIZEED
PRV T A R
THZEDNEE
5,

Ny 7 7Z R
BB 0D VR TE HE
DILEALD M

AROCICITRAR, R

AT IARDY T, RUIBLTTOT, W LATENILTHUS L > TIT - TR0,
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H B X AROCEE TRk
REHEOMEE LT, BET A Y L—& OMAEMBYROEE R EORER 2201
HEMOE CiADDT 7a—F LIEEICITHR T 28R ER L2 ENEL, VAT
BAA L FOFERPERLEEEZ HND,

JF3LD “where additional risks are identified” %, m/EBEMEMEORIET A Y L—
ZOGEREDHESIND, LOLEETA Y L—F~DU A7 T2 AX, HIFHIZ
HTCHEETH A 9, aseptic core ZJEIABREIIZX L CHIEE L, ZDOIMUNCRERE & 72D
FWERITDEORTA Y L—FOMETRET S ZENEE LV ERDbRS, Zh

WX LTI ERGH D,

INHOXIEOFERIL, 3THE “Current Approaches in Leak Testing Pharmaceutical
Packages”, Dana Morton Guazzo, PDA Journal November 24, 2014% 295 Z LN EFE
Luy,

5.21 | Glove systems, as well as other parts of an TA Y L—Z OO & R
isolator, are constructed of various materials that Ja—7 VAT MINHERLIN
can be prone to puncture and leakage. The FAE LT WVERA MBI TR S | 714V L—X2IZ
materials used shall be demonstrated to have good | T\ 5, RSN AN, BiF72 | AT A2HME
mechanical and chemical resistance. Integrity T S QMBI E 2 38D & SERE
testing of the barrier systems and leak testing of T52E, INUT—V AT LD
the isolator and the glove system should be R BLO® (74 L—%E | Jr—T1)—7
performed using visual, mechanical and physical ra—7Y A7 A0 — 73 B X, | WEBRORE
methods. They should be performed at defined AIRRRY ., A & O B 5 1 &
periods, at a minimum of the beginning and end WTITH 2 L, ZRHIEED LI
of each batch, and following any intervention that | HiJCTEM L., DR EbEHEANvF
may affect the integrity of the unit. DI & et . KOO AR GRIE -

R OFERMEICHEET L0
N2 NDITERICER 5 Z
&

5.22 | Decontamination processes of an isolator or TA Y L—H FE-IZIRABSDfRYL~ TAYL—FF
RABS should be validated and controlled in REREFIANVT— L, BUESNE | 72IERABSOER
accordance with defined parameters. Evidence T A—=RIZHEWVEBLT AL, 3 | T AN
should also be available to demonstrate that the AGRYE : BRYAD 3, 74 Y Lb— | U7 — hER
agent does not affect any process performed in 2 RLRABS TN S AL DA 72 5 7
the isolator or RABS, such as having an adverse SR R ¥ 52 e A AN VA
impact on product or sterility testing. FET D 2 LTk LT, EORELOF]

B GRIE : HEF~ORTRNE

BICTHE) ThHhHI L, B LT
'fﬁJZ_ i%&%ﬁ@nﬁgjﬁj\@tu ‘?12

(negative impact) #6252 & TH
D,

FUCITITRAAR, BB, A 7 IARHY 7, FOUTHLTT O T, Hr LATENIL TR L > TIT - TRELY,
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Clean room and clean air device qualification

7V = N—b Ly ) — T B OREEMEAL

[ =770 « J)a—av AR e

H

R X

E e

= IV

5.23

Clean rooms and clean air devices (clean areas)
for the manufacture of products should be
qualified according to the required characteristics
of the environment. Each manufacturing
operation requires an appropriate environmental
cleanliness level in the operational state in order
to minimize the risks of particulate or microbial
contamination of the product or materials being

handled.

RRRED DD Y Y — — Nk
7 U= —HEIE, EOBREEO
VB L SNDRFEICHES T s
FHEAZAT S Z &, ERENOREE
FEiEL Y B0 RS RR RO Rk
FIRE TGO ) 2 2 %
B/MET 2 K91 AR OIRTEE (in
the operational state) (Zi# 5] 72 BR i iE
BELSVELEET D,

Note: Classification is a method of assessing the

level of air cleanliness against a specification
for a cleanroom or clean area device by
measuring the airborne particle concentration.
The classification is part of the qualification of

a clean area.

77 AR (classification) 13,
KPR FREZBEST D2 & TY
V= =RV ) —rx7 —4%
EOHFEIR LT, ERIHFEE D
LVl 5 HiETh D, 7
T AMERIT. 7 U — IR
PG O—ETH D,

classification &
qualification® 5
RRICHEET 24
ERbDH, KED
B DK

O

1zZRoZ &

5.24

Clean rooms and clean air devices should be
qualified in accordance with Annex 15 of EU
GMP. Reference for the classification of the
clean rooms and clean air devices can be found in

the 1ISO 14644 series of standards.

gV = =ty ) —rxT 4k
BiX. EU GMP Annex 15/Z7¢ W ik
PR Z T 5 2 &,

gV = =ty ) —rxT 4k
D7 T AFEB~DBIRIL, 1SO
14644 ) — XD EHETR D Z L3
k2,

THORES W

DT L

(FRiE)

ISO 146443 U — X T OIFHEE OFHMFL 71X, MPPSE L THIE L TEHY | 0.3

pmE WD HfECIERLE S LTy, FEREAYIZ0.3 u mIZIEWRIREIZ 72 523, [Rl— D

KR TH D LITF R,

5.25

For classification, the airborne particles equal to
or greater than 0.5 um should be measured. This
measurement should be performed both at rest
and in operation. The maximum permitted
airborne particle concentration for each grade is

given in table 1.

7 Z AR TIL, 0.5umEL D& HRL
TEREST D &, ZOREITIEE
JEIF (atrest) & {E3ERE (in operation)
O CEMTHZ L, HF7L—FK
DR RTFELRL TR E 2 RUTR
R

Classificationi:.
0.5umel L&
Rz 2 I E
Bk

(5 um
T HFHE=%

a1

FROCITITRRAR, i,

B4 FIABDY ET

AT AL TTOT, W LATENIL TR L > TIT - TRELY,
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Table 1: Maximum permitted airborne particle concentration during classification

K 1: 7T AERICE T D RRITER PRI

Maximum permitted number of particles equal to or greater
than 0.5 pm
Grade At rest In operation [SO classification
equal to or greater equal to or greater |in operation/at rest
than 0.5 um per m” than 0.5 pm per ) B
m’ AL - FELDoREE Sy
DRI TN D
A 3520 3520 5/5
B 3520 352 000 5/7
C 352 000 3520 000 7/8
D 3 520 000 Not defined® 8

(a) For grade D, no “in operation” limits are defined; the company should establish in operation

limits based on a risk assessment and on historical data, where applicable.
7' L— K D Tix, “VEERFF (inoperation)” OREMEIL, BES LT ey, ©EFEE b L
HHTAHGICHoTE, VA T AR MNOBRET — # IS X {EEROIREMZ R ET

Tk,
H B3 AROCEE S
5.26 | For initial classification the minimum number A=V NVDT T AMERBIZOWTE, | A =% /LD 7

of sampling locations can be found in 1ISO
14644 Part 1. However, a higher number of
samples and sample volume is typically
required for the aseptic processing room and
the immediately adjacent environment (grade
AJ/B) to include consideration of all critical
processing locations such as point of fill

stopper bowls. With the exception of the

should be distributed evenly throughout the
area of the clean room. For later stages of

qualification and classification, such as
performance qualification, locations should be 52 &, BEYEREE SR

based on a documented risk assessment and

performed in the area

B/ N ORPIEMEPTIL. 1SO 14644 Part 1 | 7 ATEa81%, 1SO
ERBTB LTS, LivL, M | 14644 Part 1o
WAERAT 3 MR R Ot | O BT S
} NELETH S,

DR (71— AB) L. i, | o
L ‘ . ABIX, X0 %<

D] 1| == %] 7 ‘\/\l = NVA - . )

L0 %< OREMPT & PIER B -
g?&)éo (ERE :@JiﬁfoﬁlﬁlFﬁk %\g‘(?};)é (fyuj“
L/T) jﬁi/gﬁﬁ@:lb*%/_k ‘)/\O_ (fl” ﬂ:\ Ux/)y)%b\

stopper bowls) O HAEFTE W72 K | G, HIERA

aseptic processing room, the sampling locations | 9 AEE LS TOT a v AEHHNE PR A

BxBIcaEh s, BERERTS & | 9D
BEkE. MEEFLS U —n—n | T RO TR

o “HRL” &
OIS AREEL THSCAtisE |
LT, Mm#fEE
rowEIE, U A
(performance qualification) @ X 9 72, Z1CE U CllE

knowledge of the process and operations to be WA 7 T AMER DR DB T A b B

BEClZ, WIEHINIY A7 TRARAY | 5, HIEETTIT
beMBRKEECTPNS T RERL | QRMIZES =

EEROKECERENE Fatzn | Lo REDBEH
MEICESL 2k B[ 1 1

AROCICITRAR, R

AT IARDY T, RUIBLTTOT, W LATENILTHUS L > TIT - TR0,
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a) The “in operation” and “at rest” states should | a) "{EZKF" (in operation) & "FE{EZERF" | in operation &
be defined for each clean room or suite of (at-rest) OARAEIX, &7 U —2b— | at-restORHIEE S5
clean rooms. LBHDWT—HED T Y —— A D LENE

(suite of clean rooms) fEIZHLE L TH
<z k.,

b) The definition of “at rest” is the room b) JEIEZERF" (atrest) DEFIL, BT | At-restDiEFEN,
complete with all HVAC systems, utilities DOHVACY AT A, 22—T 4 U T 48 | ZivE CoOE
functioning and with manufacturing BB BLOBESN- L ICRRES | L7 5, BERk
equipment installed as specified but without TGS A IE 2 TV B DS, YikhEa% | 2R a1k 2R
personnel in the facility and the W B BMFEEE T, 2 BGERIRME | TV D
manufacturing equipment is static. 1 (static) LTWAHRETHS

c) The “in operation™ state is the condition where | c) "fEZ£RKE" (in operation) fRAEIX. #%{i | in ope.lFD A%
the installation is functioning in the defined IIHUE N7 EIRE— N TRE L, 7 | BUEIZER. 7 A
operating mode with the specified number of EDNBOVEHEE I 8RS LTV BIR YV L—H DA
personnel working. Eths, A %28 2

d) “In operation” classification, qualification and | d) "1E3ER"0D 7 T A, WASPERHM, | & HIHfERE O
requalification may be performed during TEASMERFMIE, WFEAEEFR, > I = | el oE GE
normal operations, simulated operations or U— Lo EiR R E I ED 7 | B OB
during aseptic process simulations (where BRI L —va T oTh ThD)
worst case simulation is required). L

e) The particle limits given in Table 1 above for | e) LFLORLIZR SN D "FEMEEM" DKL | Clean-up ML
the “at rest” state should be achieved after a TIREEfEIL, E¥E THRICERTD | [Phi i &
“clean up” period on completion of TV —=rT o7 RHIBRICER I | o TED D, ZH
operations. The "clean up" period should be L, ZO V=T w7 7 B | Slkinitial
determined during the initial classification of ML, YDA = v /vD 7 7 Ak | qualification T
the rooms. WTRET D &, ETD

f) In order to meet “in operation” conditions f) "MEER" D RIFIHEA SH B T2DI In-opelt D Bk
these areas should be designed to reach AL D ORIIT " IEAEERE O HA R B S5
certain specified air-cleanliness levels in the fe (occupancy state) [ZHBWT, PE | DIT. at-restd L
“at rest” occupancy state. KIEHE LU ER SN D X L EEE S

IWMFT DL, %
5.27 | The microbial load of the clean rooms should 7 U= b— AOAEMFERI AT %, | in operation®7

be determined as part of the clean room
qualification. The recommended maximum
limits for microbial contamination during

qualification for each grade are given in table 2.

WY Y — 2 b— DO MERAG O
—HELTRET DL, HTL—F
O FEMERTAR o DTG Y D HELE
SNBIRKBEMIT, K 21RSNT
W53,

MGG DR
X, E£21285

AROCICITRAR, R

IATIANRDHY FF, ST

THZTT DT, HWF LATENILTHUS &> TIT o TR ELY,
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Table 2: Recommended limits for microbial contamination in operation

#2 {EEFF (in operation) (Z31T AMAMTEGOHESE S 5 [REEE

Grade air sample cfu/m’ settle plates contact plates
(diameter 90 mm) (diameter 55 mm)
cfu/4 hours @ cfu/plate

AY 1 1 1
B 10 5 5
C 100 50 25
D 200 100 50

(a) Individual settle plates may be exposed for less than 4 hours. Where settle plates are exposed
for less than 4 hours the limits in the table should still be used, no recalculation is necessary.
Settle plates should be exposed for the duration of critical operations and changed as
required after 4 hours.
fE % DV FET L— b 4 FFEARMBOZRTE TS L, ETET L — b2 4 RO ZHE TH
S>Th, ZOROEREEZZOEEMAT 22 &, FHRE GRIE « BREE LR 72 0 ~ D)
FRBETH D, % PR 7 L — M, HEBEOHIF PITRE 21TV, 4 K@% b LEITIE
LTS 52 &

(b) It should be noted that for grade A the expected result should be 0 cfu recovered; any
recovery of 1 cfu or greater should result in an investigation.
ZU— R AT LT, Ocfu OEIAEIRFEND Z EITERT D 2L lefull b GRUE :
D) ETHEEE, 175 2 &,

Note: For qualification of personnel, the limits given for contact plates and glove prints in table 6
should be applied.
VEEEE OB TIZ, £ 6 Oar 47 hFL— RO u—77Y o s OREEZ#E 4

LIk,
H R X RIXE I AV b
5.28 | Clean room qualification (including classification) 7V = — L OBAEMERL (2 | qualification &
should be clearly differentiated from operational AR ETe) 1%, EEF O F vtk 2 | monitoringd
process environmental monitoring. TORRE=XY 7 L3 BRI | ORI EE
XAl4 2 Z &,

5.29 | Clean rooms should be requalified periodically and 7= b= NIEMIRIZ, KT | Re-qulification®

I

after changes to equipment, facility or processes QRMD AN HeAWN TR, BRI, | S KFFA I O
based on the principles of QRM. For grade A and FIITTROEEORIC, gD | BlE
B zones, the maximum time interval for HiMizirH> 2L, ZL—FK Adb

requalification is 6 months. For grades C and D, DWEB TIE, BRI O[]

FOITIERAR, B2, A 7 IARDHY £3, RLIALTTOT, I LTENIL TR L > TUT> TT S0,



=« Pharma Solutions Co., Ltdl.

ZEYE EU-GMP Annex-1 808X (RIRIRIGET 45 1150 34/123 H (7707 - Ja—ar AR e

H R X RIXE I AY b
the maximum time interval for requalification is 12 | [ K T67 AMTH D, 71—
months. R Cd DN ID T, ks

OMFEITR KR T2 ATh D,

5.30 | Other characteristics, such as temperature and TREECHIRHE L 72 E O ORHEIC | IR OHIEE,
relative humidity, depend on the product and DUNTIE, L & FE T D EEORE | thOEERFOFF
nature of the operations carried out. These PIHRAFT B, ZNHDO/RT A—5 | PEICE(TFT 5
parameters should not interfere with the defined EHUE SN L A TS L 72 v
cleanliness standard. N

Disinfection  ({H%)

H B X R aAv b

5.31 | The disinfection of clean areas is particularly 7V —CRKIROWEEE, FRCEET | - {EEAE AT
important. They should be cleaned and bb, TNLIEXFE SN T n T HREM DFrE
disinfected thoroughly in accordance with a T BTHES T, FTiER QL) | - IHEA O Y
written programme (for disinfection to be L. 2»OHE#HET S (HHEEZIRBIC FhRET L2
effective, cleaning to remove surface T2, REOIHEMEZTLY &
contamination must be performed first)., More bR b oiER b E, ETIThR | M ESRmicE
than one type of disinfecting agent should be AR 67220 must) , BEEFEOTH A HEEAE
employed, and should include the periodic use of | FEAIZEA L. EMH2&IERLAI D ZhIREE & & JE
a sporicidal agent. Disinfectants should be shown | b &teZ &, HEANL. F O L 722D
to be effective for the duration of their in use FAE AR (use shelf-life) (27— NLREDFER
shelf-life taking into consideration appropriate THEDTOD I EENGET DI &,
contact time and the manner in and surfaces on ZOEHAIIMIE. T EEHT
which they are utilized. Monitoring should be DHEMMITOVT, ) e Bt 3s
undertaken regularly in order to show the FOHEHAEEBE LD TH D
effectiveness of the disinfection program and to b, WHFE w7 20800 %
detect the development of resistant and/or spore SEREL T L o T O N
forming strains. Cleaning programs should be REOREEZRTT D) 729lz,
effective in the removal of disinfectant residues. =2V T EERT DL, HEHL

DB YT AR, HEAREDRE
IR TH D Z &,

5.32 | Disinfectants and detergents should be monitored | YHESI K OWEANX, EOMAEMIGY: | AR L7 EA
for microbial contamination; BEE=ZYTTHIE, HRLEE | ORFACBELT
dilutions should be kept in previously cleaned I T OTEEC LRI HE L,
containers and should only be stored for defined ORI, BUE SNTZHIRA CTHRE
periods. Disinfectants and detergents used in THZE, ZJL—F AKUB DX
grade A and B areas should be sterile prior to WO D IHEAI L OVEANT,

FROCITIERAGR

0=

ARZ

A TIANDY £,

AT AL TTOT, W LATENIL TR L > TIT - TRELY,
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use. HRENZIIEE CTH L Z &,
5.33 | Disinfectants should be shown to be effective HEANL, TN a2 0H, %
when used on the specific facilities, equipment BEBIOLRICH LA THDLZ &

and processes that they are used in. DIGIEETDHZ L,

ST
5.34 | Fumigation or vapour disinfection of clean areas AR b AkFE (VHP)R &Ik 2
A

such as Vapour Hydrogen Peroxide (VHP) may JEZRCARIC L AHEIT, 7V —

be useful for reducing microbiological XI5k D F D Jii D> 72 W E T O PAE 5
contamination in inaccessible places. DRI HNTHA 9,

FOITIERAR, B2, A 7 IARDHY £3, RLIALTTOT, I LTENIL TR L > TUT> TT S0,
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Equipment (%5
H Ji 3 FBES aRxv b
6.1 A written, detailed description of the R OGO SCEAL S NG 750l | it asohl e

equipment design should be produced

(including diagrams as appropriate) and kept

HF AT L2H035A4 77T 058
te) 2B L., B RBICHRD Z &,

D T i D A

UTICHEE N

that it can be demonstrated that it:

Ziv GRYE : LT Da)ds K Th)) 23FER
HRDE5C ANV TF—hrado2 L

up to date. It should describe the product and i & ZOMDEERT A, LK | EThHD
other critical gas and fluid pathways and DR L BB A HMUNTR D Z & TR RELR
controls in place.

6.2 Equipment monitoring requirements should be | 2R DE=% 1 > 7 OERIT, WM | Vot RO
determined during qualification. Process alarm B TIRET D2 &, TrEX | /XU FOLE
events should be reviewed and approved and DERA N NI, VE2—BIXOK | =2—L bR
evaluated for trends. WL, TO ML FEFHITL 2 &, DR

6.3 As far as practicable equipment, fittings and FHERR T DR Y | iR, R, | ixlHso 7 Y
services should be designed and installed so BELOERN Y U= KIBOIMUINS | — 1 — 2dlist
that operations, maintenance, and repairs can ITADRRIC, ALY —ERZHEH L, | OOFFE LY
be carried out outside the clean area, if ThERETDHI &, — B X% AlHE
maintenance has to be performed in the clean HLIREEZ 7 UV — RN TIThRl | T oo Ek
area then precautions such as additional NiE7esenoThiud, B0
disinfection and additional environmental REBMOREE=ZY 7D L 572F
monitoring should be considered. If P2 ZE+ 252 &, b LIRED
sterilization is required, it should be carried BChIVUL, FIRERGAITIL, FMESL
out, wherever possible, after complete TRETLIEOBITITHY 2 &,
reassembly.

6.4 When equipment maintenance has been carried | B#sDRE%E 7 V- RIBANTITo72 | RO 7 ) —
out within the clean area, the area should be Rrid, & LEREEEDIC, RELSh | AkizHNT
cleaned, disinfected and/or sterilized where DIEGE R O AT A R E O SLHEN
appropriate, before processing recommences if MEFF STl o ToDTHIIE, 71
the required standards of cleanliness and/or T RAEHERT DRI, MR
asepsis have not been maintained during the fbL. WEL, BURGE3REEZ T
work. HT &,

6.5 The cleaning process should be validated so Wk 7 v & Z (cleaning process) 13, | Peif 3 U o Ek

a) Can remove any residues that would QLA & BRI O DY 7 —% A0 | FREMORED
otherwise create a barrier between the LODIFETIERT 223 b i | Bk
sterilizing agent and the equipment surfaces. 72 557 b BRET 2

b) Prevents chemical and particulate b7 mt 2, FBILOVHERERNC, ®iED | FEF I LU

AROCICITRAR, R

AT IARDY T, RUIBLTTOT, W LATENILTHUS L > TIT - TR0,




=« Pharma Solutions Co., Ltdl.

ZEYE EU-GMP Annex-1 808X (RIRIRIGET 45 1150 37/123 H (7707 - Ja—ar AR e
H B X AROCEE SEIAN
contamination of the product during the {B2EHIER X ORI 12 K 215 ZRE < i DTEE L D
process and prior to disinfection. WA

6.6 All critical surfaces that come into direct R OW 5 & BT 52 TOE | MR AR
contact with sterile materials should be sterile. EREL, BETHDLZ &, If 0> MEEE AL,

6.7 All equipment such as sterilizers, air handling WEHE, =T R T - AV A | BRRomEsE, €
and filtration systems, water treatment, T A, AKAGER, FEAEZS (generation) . | =X U RO
generation, storage and distribution systems PR, BELOYED (distribution) > A7 | fRaitm o i
should be subject to qualification, monitoring D, R, B2V 7B L | BT SR,
and planned maintenance; their return to use OFHHIfE4 (planned maintenance) %3 | /KRB
should be approved. 52 & ZOMHER (return to use)

KRB EZITHZ &,

6.8 A conveyor belt should not pass through a IR_RY~ULME, 7LV —F A D | K7 L— Rl
partition between a grade A or B area and a ZWE B ) & TEVIRNZERIESHED | o= ~_v D
processing area of lower air cleanliness, unless Tav AR OMoOR—=T v ay | HlElE Em I L—
the belt itself is continually sterilized (e.g. in a W LenwZ &, 2720, ~UL NE | NER 0 RO
sterilizing tunnel). NEERPEGICHEE ST 5 (] | FER

ZITWE Fox) OBEEERLS,

6.9 Particle counters should be qualified (including | X—F 4 7 v h o XL, (27U I AR
sampling tubing). Portable particle counters VI Fa—TRED) BEMERHMIAIT | A% Y T
with a short length of sample tubing should be YTl BTN T TFa—T% | U T OER
used for qualification purposes. FOR—TNAN—FT 4 IV
Isokinetic sample heads shall be used in H % WEEPERHMmAE O BRI T 5
unidirectional airflow systems. &, —HARIY AT AT, SR

TV TNy REFERTLZ
L,

6.10 | Where unplanned maintenance of equipment O MEPEIZ & > TEERMEEEOF | FHEsMEe (6] 2
critical to the sterility of the product is to be misME42 (unplanned maintenance) %47 | X F 7 7 L34
carried out, an assessment of the potential DRTFTR B RRWREE, "GEOMEE | (2L HEH) Ko
impact to the sterility of the product should be PEIZH DWLERIA X7 b7 R | xfInER

performed and recorded.

AV FEITV, TRERLEERT DL,

AROCICITRAR, R

AT IARDY T, RUIBLTTOT, W LATENILTHUS L > TIT - TR0,
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7. Utilities FA#%

H Ji 3L AROCEE AR

7.1 | The nature and amount of controls associated R 2EHOE L ZORET, | HEREHL A
with utilities should be commensurate with the VAZTHERAA MR TRE LY MIEDY A7
risk associated with the utility determined via S—T 4 VT LT AU Ry L EFIGESED
risk assessment. HIELEbDET52 &,

7.2 | Ingeneral higher risk utilities are those that: —BNZ LT OFHITESNY A7 &8 | @) 27 Ok

OHERTHS - RO HA

a) Directly contact product e.g. compressed

gases.

a) EEEICHEL
JERE A ASE

LEEfT D b0, Bl

b) Contact materials that ultimately will become

part of the product.

b) HAEHNCHmDO LD b D R
1 AT R ATK)

¢) Control contamination of surfaces that contact

the product.

o) & Hefik 4 % i DTG YL E B

d) Or otherwise directly impact the product.

d) Foidsy
THHD

b & i oD J5 i TR 2 ih

7.3 Utilities should be installed, operated and
maintained in a manner to ensure the utility

functions as expected.

BT, HEEM B O ST D HERE
PRFES D K O RFIET, REL,
L, ORI 5 2L

7.4 Results for critical parameters of the high risk
utility should be subject to regular trend analysis
to ensure that system capabilities remain

appropriate.

WY A7 RO D EBRNT A
— X OFERIT, YT AT LORESINE
PN/ > TN Z L B RFET D721
EMIR e Ly Ko a o 2 &

B/ /NT A—
HDOFERD L

v REBOER

75 Current drawings should be available that
identify critical system attributes such as:
pipeline flow, pipeline slopes, pipeline diameter
and length, tanks, valves, filters, drains and

sampling points.

HERV AT La R EHDR DO Bof
DOREAFHFTRETH D Z &, Bl 21X
RATTAL 07—, L TT A
EEERS, X
NVT  TANBE, FLAfr, B

DOAEL, XA T T A D
NN
SOH T T e RmA R,

I T[T O MEFF
ERLER

7.6 Pipes and ducts and other utilities should be
installed so that they do not create recesses,
unsealed openings and surfaces which are

difficult to clean.

INA T T B IOFEDOMO AKX R
W, RS REE R T EA
TWRWBOE, BXOREHEZR T2V
ek,

v—)LL

sk eI i
R 0y 2 5% T
AN

FOCZITRAAR, BB, 24 71208 Y 1,

AT AL TTOT, W LATENIL TR L > TIT - TRELY,
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Water System /KA A
H JR X AROCEE TRk

7.7 Water treatment plants and distribution KOEETZ o N B LGRS AT A JFUKE B & | fili
systems should be designed, constructed and W, A OIEY LB Y 27 Bl | LT KOS
maintained to minimize the risk of microbial EFpEHT, BEFL, &L, ELTC | owEs
contamination and proliferation so as to ensure | MR35 Z &, ZAUTE Y e E A R0
a reliable source of water of an appropriate EMED & 25K (reliable source of
quality. Water produced should comply with water) £ 5720 THh D, fid L7-KiT
the current monograph of the relevant FUT DHINT DR OB RIS T
Pharmacopeia. HZ L,

7.8 Water for injections (WFI) should be produced | 7:&f 7k (Water for injections ; WFI) IERRIEIZ LD
from purified water, stored and distributed ina | 1%, k5K (purified water) 2 H8GE L, | WRIRLEIZE L
manner which prevents microbial growth, for | #/EMIBEYEBE< & 5 2 HIETHRFL <
example by constant circulation at a BT D Z &, Bl ZIE, 70°CTHEZ T8
temperature above 70°C. Where the WFI is BTV K9 bDTHD, WFIE | T0CHEEROZK
produced by methods other than distillation KEEDA OB L ET 256
further techniques post Reverse osmosis (RO) | I, RO (FR&ETE) A7 T D%E:
membrane should be considered such as 2, T AR A O XS Zp o
nanofiltration, and ultra-filtration. HWHLEZXDRETH D,

7.9 Water systems should be validated to maintain | /K 25 A3, BB, [LEAZ LTI | K 2T 207
the appropriate levels of physical, chemical and | A FHEEOREY) L~V % HiFF9 5 HIZB)~D B
microbial control, taking seasonal variation T2HDONY F—RE{TH L, T
into account. EFEaBRET D&,

7.10 | Water flow should remain turbulent through R O E %D T, Bl | KBS O 5L
the pipes to prevent microbial adhesion. W CIEELIR AR5 2 & DHERFOER

7.11 | The water system should be configured to KU AT KF, EHOHETEEZI LD | K AT LD
prevent the proliferation of microorganisms, WHERRT 2 2 &, BlxIE, RuA &5 | i yephio
e.g. sloping of piping to provide complete P T 2 72D OFE ORI, T | EIEICEID S H
drainage and the avoidance of dead legs. TV IR ETHD, TOVAT | E
Where filters are included in the system, LIS T 4 IV Z DBFHRAEN TN DY
special attention should be taken with regards BlE, ENDHD T 4V H DR &R
to the monitoring and maintenance of these KR 72 B ALY 2 &
filters.

7.12 | Where WFI storage tanks are equipped with WFIDRTE X > 7 3, BKMEORAEY | WFIY > 7 D

hydrophobic bacteria retentive vent filters the
filters should be sterilized, and the integrity of

the filter tested before and after use.

EONRY T A NEEHATHDLBEE
1. FOT7 4 VA ITIRE L. i ORTE
WCEerERER AT 2 L

VRHT 4 H
DO & etk
ARER DO HR

AR3TITI

FH =
AR, RRE.

SATIARDY ET,

AT AL TTOT, W LATENIL TR L > TIT - TRELY,
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7.13 | To prevent the formation of biofilms, NAFTT 4 VAR ER T2, Ky | AA T 7 40 A
sterilization or disinfection or regeneration of AT LOPHE, HEEdD D WITFHEE, ]| OFEb5IEOE
water systems should be carried out according | OEFRTITH Z &, R
to a predetermined schedule and also when O FOHEDONTZAFr Va—iZEd
microbial counts exceed action and alert limits. | @ AEMOEERT 7 v a L BLOT
Disinfection of a water system with chemicals T — M T
should be followed by a validated rinsing (LFIRAN R LT K S AT LD
procedure. Water should be analyzed after WL R W#E#IT) N T — SR
disinfection/regeneration; results should be TV EIHE D 2 &,
approved before the start of use of the water
system.

7.14 | A suitable sampling schedule should be in K AT DORERRY T VE EW | koF T
place to ensure that representative water IR T R HEFEIZ T D701, By | 7oA r Y 2—
samples are obtained for analysis on a regular VTN TR Y 2= TS TENE JUNEZRDE R
basis. T5HZ L,

7.15 | Regular ongoing chemical and microbial KU AT AOLFHIR L OMAEM TR | K AT 207
monitoring of water systems should be OERDOFEHE=X V71X, 77— | 7— FBXOT
performed with alert limits based on the FREMEZLL-TITH>Z L, TOTT7— | 7 aOEH
qualification that will identify an adverse trend | FEREEMEIZ. M4 A7 LA DOVERROEAL | L E O 2K
in the performance of the systems. Sampling i) 2 R E H KD X 5 7 EREL O
should include all outlets and user points at a FERIZHE S ZE, TR MNr—2DH
specified interval. A sample from the worst YIS R BZE, EKRD
case sample point, e.g. the end of the VH—2 « =T DK »HOH T
distribution loop return, should be included NV FOREFGECRE T 0 & R TE
each time the water is used for manufacturing | AT 2 &N T, 052 &, 77—k
and manufacturing processes. A breach of an IR HID Z EiX, L E 22—
alert limit should trigger review and follow-up, | &EDF| & & L2 LD TH Y | FESLE
which might include investigation and EHEPNEENDILDOLERDTEAD, T
corrective action. Any breach of an action limit | 7 3 = Y FREMEA D L THAL S L,
should lead to a root cause investigation and BAFRFESLY A7 TEAA L N
risk assessment. eI 25lE@L T2 L,

7.16 | WFI systems should include continuous WFIT 27 A%, A KE (Total WFIY AT LD

monitoring systems such as Total Organic

Carbon (TOC) and conductivity.

Organic Carbon +TOC) ¥ L UUE %
(conductivity) @ X 9 72 E =%V

VIV ATF NEEL D b,

TOCH L OuEE
ROHGT =X

U v R

FROCITITRRAR, i,

AT IARDY T, RUIBLTTOT, W LATENILTHUS L > TIT - TR0,
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Steam used for sterilization JREFHZESR
H Ji 3 AR =F A
7.17 Purified water, with a low level of endotoxin, B2 7 —RAF— AFEEZRDO I/ NBEO 5 a7 AF—LAh
should be used as the minimum quality feed BERFOFKE LT, = KR U | OFUKITRERIK
water for the pure steam generator. KL~ Th DK EHEHT L2 & DELR
7.18 | Steam used for sterilization processes should B~ 1 AT D ARG W 2R D
be of suitable quality and should not contain MEEFFOZ L, FLTHRGG VT | E L wiineE
additives at a level which could cause FROFEYDRIN & 72 Db A en b =X JIHHE
contamination of product or equipment. The ~ULTOWMAEE N &, R—F
quality of steam used for sterilization of porous | 27— K (GRVE : KRS E B2 Z
loads and for Steam-In-Place (SIP) should & TIRE S D B W K OVE
be assessed periodically against validated B (Steam-In-Place ; SIP) [Zfdi 9
parameters. These parameters should include | &K DM EIX, NV T — N7 T
consideration of the following examples: A=\ U TEMIMIZRME 24T 5 2
non-condensable gases, dryness value (dryness | &, ZILH DT A —H 2%, Fl XK
fraction), superheat and steam condensate DRI FEHEBRET D 2 & JFEEE T
quality. A (non-condensable gases) . HLMEME
(dryness value ;dryness fraction) . #E#Zk
JE (superheat) 35 & O&&EEEY O 50E,
Compressed gases and vacuum systems JIEHTZAB LI OBET X T A
H JR X AROCEE Ak
7.19 | Compressed gases that come in direct contact R ERO— K (primary W B amO—

with the product/container primary surfaces
should be of appropriate chemical, particulate
and microbiological purity, free from oil with
the correct dew point specification and, where
applicable, comply with appropriate
pharmacopoeial monographs.

Compressed gases must be filtered through a
sterilizing filter (with a nominal pore size of a
maximum of 0.22um) at the point of use. Where
used for aseptic manufacturing, confirmation of
the integrity of the final sterilization gas filter
should be considered as part of the batch release

process.

&EBIT BT D IET R,
WYL, R, B K OEM DML
ZREH . IE LW AR (correct dew

point specification) THA /L7 U —Th
V. ZLTET 2,1 R0
B HEEKICHEET D &,

IFEAT A%, AT, (K T0.22
u MONFRALEZRD) WEH 7 1 V7
TAIE L audz s (must) ,
BRI & 2 RIE I T 2 5813,
WAL DWRBE AT AT 4 V2 DFEEMED

HRIT, Ny FHMTrEAO—H LB
25Tk,

surfaces)

R & EAEIC
B D IE A A

D B 2R

FROTIT IR,

0=

ARZ

B4 FIABDY ET

RLFZHZTTOT, HWFLATENIL TR L > THT> T RSV,
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H B X AROCEE AR

7.20 | There should be prevention of backflow when | JEH A VMIME S AT L& LD DHEE | HIEAT A O
any vacuum or pressure system is shut off. 1x, W (backflow) Z#[FH<Z &, [ 1k

Cooling systems #WEIT T A

I B3 S Ak

7.21 | Major items of equipment associated with HERB LOBH AT A EEET 5 | 5 mE A
hydraulic and cooling systems should, where Has D FE /2S5y (major items) | T LOMERO L
possible, be located outside the filling room. ARG A IR ESNCAIE S D | B,
Where they are located inside the filling room Tl ENGEFEANICHKET S | & L TREIESN
there should be appropriate controls to contain EEREEAITO L, 2| ISET D
any spillage and/or cross contamination NICiE, BHEY AT LAOME & B
associated with the hydraulics of cooling system L7-w4u (spillage) KOV F 721348
fluids. XiGGaEieZ &,

7.22 | Any leaks from the cooling system must be WHEIV AT LB O 72 DIRIVE IR | HEIV AT L
detectable (i.e. an indication system for HATRE I AIUX W T 22y (BNG, I | B OJRiugE o
leakage). In addition, there must be adequate NORRVATLNHDHZ L) (must), | FIEEITMZH SR
cooling flow within the system.

7.23 | The cooling circuit should be subject to leak AEIEIEE (cooling circuit) 1E, EHRY | MAHBIEE O EH]
testing both periodically and following any W2y ROZEDHDA LT F U ADM S | FIA T F A
maintenance. DV =W BRETHZ L, L) —r 3 o

Bk

7.24 | There should be periodic cleaning/disinfection of | JH/E L AT AR OHBHIC AT LD | VAT LD EH

both the vacuum system and cooling systems. DE IR HEEIT O 2 HY72 3G b &V
FHER

FROCITIERAGR

5=

ARZ

IATIANRDHY FF, ST

TRZTTOT, HW LATENILTHUZ L - TT- TR0,
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Terminally sterilized products Ff&IRE R

Ma—arZH%A et

filtration step to reduce bioburden levels and
particulates prior to filling into the final product

containers.

L% T, R R AR~ O TS AT O
K5 % FIiF 57201
EHH L,

ABAT v L

H JR X ARCZE TRk

8.1 | Preparation of components and most products aAR—F L FRE L OB OFRRIT ZOETD
should be done in at least a grade D OB NEY) 7 Al X OVE % “components” @
environment in order to give a low risk of FoNnD LT D7D, R/AARTY | AFEIE, Ol
microbial, pyrogen and particulate 7 L— RDBREECITH 2 &, Zaud, % | CTEBRBE(LT
contamination, so that the product is suitable for | £#), XA vy = BIX R HERD | 5, Z2ZTHav
filtration and sterilization. Where the productis | U 27 2MEL 5720 Th 5, R SV N
at a high or unusual risk of microbial OB BBAEMIEROE N, HDHWE | VAR T
contamination, (for example, because the —RATIE WY R 7 2 FORAE (Bl | M EDO—IRE
product actively supports microbial growth I, JAOIEEMEMOLEEZBIT | R L Bbn
and/or must be held for a long periods before D, ROV 30T WERNCRFFFEREL | D,
sterilisation and/or is not processed mainly in RTFIUTR D7 ROV UK A | Em Y 27 o
closed vessels), then preparation should be 7 a—X ROV AT ATUHE X7 O O R R
carried out in a grade C environment. V) L RN L— R C BREICBWT | 12/ L— RCTAT

192k, o

8.2 | Filling of products for terminal sterilization AR 21T O [T O T, RAKR, | SAME O T
should be carried out in at least a grade C ZL—F CRETITY) 2 &, BB D 7 L —
environment. RIZCUL |

8.3 | Where the product is at an unusual risk of Bz IE, REEER2 Y 7 U THY | JA | @ A7 &k
contamination from the environment because, A Ch DA, EEPATEE THEMHIL L | SR O R X
for example, the filling operation is slow, the ENEETHEE 0T BENDDOIGY — RCEREE T
containers are wide necked or are necessarily DEE TR B HEE0, YAl R | 179
exposed for more than a few seconds before FIRE E CRIFMAREE T2 L5 o7 &
closing, or the product is held for extended I RGEAIE, 7 <Th Grade CO/Ny
periods prior to terminal sterilization, then the 7 77 R&F¢-o 7-Grade A zone T FeiH
product should be filled in a grade A zone with | T2 Z &, K&, 7 V—4, BEK. &
at least a grade C background. Preparationand | ("=~ /L = > OFRRL L FedHIT, —fR
filling of ointments, creams, suspensions and VW2, IR T 1X Grade C BREETIT 9
emulsions should generally be carried out in a Z &,
grade C environment before terminal
sterilization.

8.4 | Processing of the bulk solution should include a | /S/L 7 VIR OFATUL, NSA F3—F L | 20 7 WGHELURE

DA FI8—F
v LU~

DBELE

AR3TITI

FEER, ERB, XA T IABRDY T,

AT AL TTOT, W LATENIL TR L > TIT - TRELY,
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8.5 | Examples of operations to be carried outinthe | &FED 7 L— R TIT 9 R & {EE D HH)
various grades are given in table 3. X, Z3ITRL TS,
Table 3: Examples of operations and grades they should be performed in for terminally sterilized products
AR L TIT 9 REMEEEL VL — R
A | Filling of products, when unusually at risk.
—fETRNWI R B H2GED. REOFIE
C | Preparation of solutions, when unusually at risk. Filling of products.
—fREITRNWY A7 B HD5E D, BROTHE, HA|DFE
D | Preparation of solutions and components for subsequent filling.
T DIRITTRIED B D USRI TG il oy DL
Aseptic preparation ZEREER{EIZ L BFHRL
H K X RIXE =5 VN
8.6 Aseptic processing is the handling of sterile | #ER#{EVAIZ K 2T (aseptic processing) | sterile & aseptic?
product, containers and/or devices in a I, MR (sterile) O®|LG, i KO/ X | BEEOEWE,
controlled environment, in which the air 13 %35 (devices) #Hilfl N 7-EREE RELE D AsepsisD
supply, materials and personnel are regulated (controlled environment) THWL 5 Z &, HOREEZ SR
to prevent microbial contamination. COfIE S B L iE, 2ERME A | o2 &
Additional requirements apply to Restricted | £is J Ok B SMBAEDTEYL % [ < 7o I
Access Barrier Systems (RABS) and GRYE ATENZ) HIRZZZ T TV D BREET
isolators (refer clauses 5.15-5.22). ® %, Restricted Access Barrier Systems
(RABS) BXLO 74 Y L —HIZk LT
F APIEESR S EE S o (6.15—5.22
= ZH)
8.7 | The aseptic process should be clearly defined. | MEB§EREIZ K 27 v & 213 FIRICRE T | MEEE(EICED

The risks associated with the aseptic process,
and any associated requirements, should be
identified, assessed and appropriately
controlled. The site’s contamination control
strategy should clearly define the acceptance
criteria for these controls, requirements for
monitoring and the review of their
effectiveness. Methods and procedures to
control these risks should be described and
Residual risks should be

implemented.

justified.

5L \BEBEETOT R RIES Y
A7 RO B 5 Anfaf 72 2 Bk
Hb, FEL, TEAACFL, £LTH
Plcarte—n94252&, ZOHA
(BUIERT) OVEYE PRGNS 1T, = DOFFRE
AR £=4 U JHER, KOZOHED
YOI A ARICHET 22 L. TR b0
VA7 Zary ba—nNT57oDikEs
FllEZ R~ 2N %2 FITT DL, KBV
AP LTI, % OFRELRIE 4P 0> i
(justified) #3252 &,

HAETOIEZEIL
YA TEAA
N A
JAZIZR LT
VRm BRAYIE Y 1
Dt (justified)

RUBETH S

FROCITITRRAR, i,

B4 FIABDY ET

AT AL TTOT, W LATENIL TR L > TIT - TRELY,
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8.8 | Precautions to minimize microbiological, WA AT F LTRTOFEYRE | BEDHYL L X
pyrogen and particulate contamination should | /M T 572D TFRIKE L HZ L, T | A 7Y = Gk
be taken, as per the site’s contamination 1, YREBLERTOTE YL ERE . M ERE | O BERIK O R
control strategy, during the preparation of the | BEREEOWE(H, R THO T m& XEMHEH (A | EZR,
aseptic environment, during all processing IR RIS D BBE A E ) 1k LT TV, | HEO AL S
stages, including the stages before and after ZOREDPRMEERIIETH INDETIT | WHEOMEHLE
filter sterilization, and until the product is 5T &, #kHE (fibres) ZFAIERLTV | Ik
sealed in its final container. Materials liable to | #'& X, 7 U — Y SEIRTIEFFA LARWN D
generate fibres should not be permitted in L,
clean areas.

8.9 Where possible, the use of equipment suchas | 7'L— K A ~O ADONEOLEMEER | SRS AT A
RABS, isolators or closed systems, should be | /> &t 2 2iEGD Y A7 Zf/NME LT (closed systems)
considered in order to reduce the need for L=z, HKDHRY ., RABS, 74 Y L | OEADHELE
interventions into the grade A environment — 2 H D WVIFHABER T AT 4 (closed
and minimize the risk of contamination. systems) #EEIHZ L, B FONTEIC
Automation of processes should also be L2 A7 # WV R Teolc, 7'm
considered to remove the risk of tAOBEIb b ET2, BETDHZ L (B
contamination by interventions (e.g. dry heat | x(E, L k> oL, AT EE~D H
tunnel, automated lyophilizer loading, SIP). Fon—7 47, SIP; EEREEZ L)

8.10 | Examples of operations to be carried out in KHOBE 7 L— R TIT ) REEEDOF
the various environmental grades are given in | ffiliZ. R4 G2 b6 TW5,
the table 4.

Table 4: Examples of operations and which grades they should be performed in
EEEL . ENEAT O NE T L— RO

A Critical processing zone. BEE &M LA1T5 V' — v
Aseptic assembly of filling equipment.  FEIEIRR O SEFIRIEIC X 2 AT
Aseptic connections (should be sterilized by steam-in-place whenever feasible).
WRIRIERIC X 28t (ATREAGAICH - Tk, ZRICX 2 EBHEE T 2 L)
Aseptic compounding and mixing.
HEEEIEIC X 278 O R LR A
Replenishment of sterile product, containers and closures.
HWEOBG, Bk X UROHT
Removal and cooling of items from heat sterilizers.
IMEAE L 2> © DY OELY HI L & Al
Staging and conveying of sterile primary packaging components.
RO —RAEMRORT =V v 7(FUE: by T4 v 77 LRIRAREKR?) & X

FOITIERAR, B2, A 7 IARDHY £3, RLIALTTOT, I LTENIL TR L > TUT> TT S0,
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Direct support zone for the critical processing (grade A) zone.
HEZML (Fv—F A) V—volEEE ) —v

Transport and preparation of packaged equipment, components and ancillary items for introduction
into the grade A zone.
JL—F A V—v~ANb7=00, WL zME, BAGEE (components) ¥ X UM
JEER i DL & WA

Removal of sealed product from the grade A zone.

FL—F A YV—vdbor—n LS8R0 HL

C Preparation of solutions to be filtered.
2B HAT 5 A D

D Cleaning of equipment.

= IoNb (d

to be sterilized.

Handling of components, equipment and accessories after washing. Assembly of cleaned equipment

wHBoa vy RE—2 v b, BB E X UAHERM (accessories) D HUK V>

Note: If Isolators are used then a risk assessment should determine the necessary background environment grade; at least a
minimum of grade D should be used. Refer clauses5.19-5.20.
bLTA Y =2 2T 2301, RERNy 7 7T FREZ ) A7 TREST 22 & /bR, 7
L= D&y 7 77 RELTHERYT S Z L, 519~520HAZZ MO &,
= JR X S aAh

8.11 | Where the product is not subsequently sterile
filtered, the preparation of equipment,
components and ancillary items and products
should be done in a grade A environment

with a grade B background.

ZORIZ FUE; £O FROKIE T 1k 2
<) WEOEESRE LRWEAE., T8
H, =3 viR—3x> b (components) & L Tff
JE&h (ancillary) O¥E(E] & TG X, 7
L—RBDONy 7 75 Rebole/ L—
KA BRECEH Z &,

Components}
FEERMNEINT
WD, — IR
Bt L&z
bILD, BIZIET
YITNRNAT

N,

8.12 | Preparation and filling of sterile products
such as ointments, creams, suspensions and
emulsions should be performed in a grade A
environment, with a grade B background,
when the product and components are
exposed and the product is not subsequently

filtered or sterilized.

WE., 7V —Ah, BEK, LTy
7 2O KD IR O & FEBIT,

Zoffh L3R —x2 bk (components) 73
IREE I, N OZFDRITAED D VITIRE
PNENRWEEIE, ' L— RBOANY I 75
VRERoEL—F A RETITI 2 &,

aVAR—FR b
IEBAS T i
FLEbS, Z
DIETIL, Fil 21X
77T AR DR

ESND,

8.13 Unless subsequently sterilized by
steam-in-place or conducted with validated
intrinsic sterile connection devices, aseptic
connections should be performed in a grade

A environment with a grade B background

B ERIEIC K D HeEIE. EE AR IR
(steam-in-place) (2 L W Z DRICHE S D
2 HLIWEINYTF—hInlA U M) v
¥y 7 OEFEERGR R A2V RO THI
X, Bz, EEEH DIV L— R

T BRI B D
% SR AR

FOITIERAR, B2, A 7 IARDHY £3, RLIALTTOT, I LTENIL TR L > TUT> TT S0,
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(or in an isolator with a suitable DB E o 7o, JAIBREED D DIEGD
background), in a way that minimizes the AREVE AR MET D K D RGBT, T L—
potential contamination from the immediate | K B O\ 7 75 > K&/ L— K
environment, e.g. from operators or A BREE (E720E, WUy 7T Ro
boundaries with lower grades. Rk ZRo7 AV L—%) TITH T &,
Aseptic connections, including those IR EMEIC K DL, WaR 0T DT
performed to replace equipment, should be DIZATHHE D E D, WUNIFFH AT,
appropriately assessed and their TaEAvIal—rvaryrfRicEoTK
effectiveness verified as acceptable by LRTHoTZE WS L7, RN MHR
process simulation tests.  (For requirements (effectiveness verified) #1795 Z &, (EH
regarding intrinsic sterile connection devices | O MEREHET a3 LI BT 5 Tokid, 8.1155H %
(refer clause 8.115). ZROZ L)

8.14 The transfer of partially closed containers BRSO A TIR A I OB RIT, & | R~
to a lyophilizer, should be done under grade | (22 L— K A & (Blx1E, HEPAZ (v | FHTHRFHOBE
A conditions (e.g. HEPA filtered positive 2 TAHELIZBEZER) OTTITY 2 &, EIZET DR
pressure) at all times and, where possible, ARER G AL, (BB ONMENENT L,
without operator intervention. A= TN I 27 5 (B,

Portable transfer systems (e.g. transfer EH— R N—=FTNRT IS — T —
carts, portable Laminar Flow Work Stations, | 7 —2 & « 57— 3 V) I, BETV AT A
etc.) should ensure that the integrity of DOFEEMEPHERFSND Z EERIEL, Bk
transfer system is maintained and the DBFETOEBERD Y A7 Zi/MbT 5 2
process of transfer should minimize the risk L,
of contamination.

8.15 Aseptic manipulations (including MEBEEIC L 2B (ZhUZiE, — | ATk D IR
non-intrinsic aseptic connections) should be | %72 (non-intrinsic) #EEIRIEIC X D8 | 1EDHED DBEH
minimized using engineering solutions such | Z&de) 1, =T =7 VU ZHfER (] | 2k
as the use of preassembled and sterilized ZIX, FRHAASLTE LT, WEEIT- -
equipment. Whenever feasible, product HMEHEHT D E Vo728 972) 1Tk - T,
contact piping and equipment should be NBOEDETHZ &, EBLRRRRGEA
pre-assembled, then cleaned and sterilized in | IXH1C, R & Bl 2 B8 6 L OWERRIE, | Aé A O TIE
place. FORMASLTEAITV, ROTHEERL L, 2 | EAL~DATREZR

The final sterile filtration should be DEDONETHHEEITO Z &, FR Y o3 He ik
carried out as close as possible to the filling BASH 7R I AL, ATREZR A ITITTR
point and downstream of aseptic connections | 9 2 R A > MM A[HEZRBR D YTS1F, v
wherever possible IR D Tl <79 2 &,

8.16 | The duration for each aspect of the aseptic MEBEEIC L RE T 0 2DOXRE O | SAEEORRIHK
manufacturing process should be limited to a | FfHIEYRE 1%, BIFEICHE S TWT, N | EOREE R

defined and validated maximum, including:

Y F— R AFTORIRAR S £ TIC, BUE

FROCITIERAGR

0=

ARZ

AT IARDY T, RUIBLTTOT, W LATENILTHUS L > TIT - TR0,
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THIE, ZHNIZIIUTOFEEEZETLZ &

a) Time between equipment, component, and

a) i, AU A= M L UERR OV,

aVAR—FR b

during filling/assembly.

B D PRFFIFH]

container cleaning, drying and sterilization. Mg B L OYEE O DR, IFEEA STt
j—
b) Holding time for sterilized equipment, b) Fed,AHEASLTHT (R OZEINLH DfE D) | Sterile Hold Time
components, and containers prior to and B SN E, a2y A= FPBLD | OffgdEisk

¢) The time between the start of the
preparation of a solution and its
sterilization or filtration through a
micro-organism-retaining filter. There
should be a set maximum permissible time
for each product that takes into account its
composition and the prescribed method of

storage.

c) Wik TIREBAM] & TZ2oWl,. 5
WA 7 4 V2 TO AR O/
OREf], KREIE, T O/ L RE OB
ESNHEEZEERL T, £y oK
TR ZRET D2 &,

Rk THR%ER
f) & T2 DR,
& D WFMAEY
W7 12T
DSt DO

A] DR E ZER

d) Aseptic assembly.

d) HEREERIEEIC K DHMEANT

e) Holding sterile product prior to filling.

e) S E TOEE DO DOLREF

f) Filling.

f) 7

g) Maximum exposure time of sterilized
containers and closures in the critical
processing zone (including filling) prior to

closure.

g) PHZE (closure) Z#LHHID, critical
processing zone (BEE /27 o ANT%
19V =) ICBPNDBEEOR S -
T 0D fpe R R 5 ]

AR3CI

R, A

AT IARDY T, RUIBLTTOT, W LATENILTHUS L > TIT - TR0,
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Finishing of sterile products ZZEEEZKZLOMLLET

H B 3 AROCEE ES AN

8.17 | Partially stoppered vials or prefilled syringes AR LIEAAL T HDWET VT 40 | TR Lo o
should be maintained under grade A Ry D oD, ROX D ITHERFT2 2 & TN DD
conditions (e.g. use of isolator technology O Z7r—F A S WX 742 | L7 40K
grade A with B background, with physical U— 2 EMTOMER AEEE» OCWERNGE | P ORI
segregation from operators) or grade A LAF Bx L7z, JV— K BONNY I 7F R | 53K
carts (with suitable grade B background EE S L— ) OTICHERT 2,
environment and physical segregation from DN,
operators) at all times until the stopper is fully | @ [MERERIFHEAIND E T, FHiZT
inserted. L'—FA DI IF—xT7—7no—

(LAF) 71— MZHERFT 2,

8.18 Containers should be closed by RERTHYNNY T — hENTHIEIZ | #EFE (fusion) 12
appropriately validated methods. Containers | L > CHZET 52 &, #& (fusion) Ik | Ko THESL
closed by fusion, e.g. Form-Fill-Seal Small > THE SN D RS, Bl 2 (ZForm-Fill-Seal | % 72D 24k(C
Volume Parenteral (SVP) & Large Volume Small VVolume Parenteral (SVP) <° Large PIRCRPAE e v
Parenteral (LVP) bags, glass or plastic Volume Parenteral (LVP) O Ny 7' 75 A | BREEK
ampoules, should be subject to 100% HOLWVITTAF v 7T o TME, B
integrity testing. (100%) DsEetERBrr=Z 52 &,

Samples of other containers should be tMOFIROY T E NY T — LT
checked for integrity utilising validated FEEER L TOREMEOTF =y 7 2%
methods and in accordance with QRM, the F5Z Lk, L TQRMDJFANIHES T,
frequency of testing should be based onthe | 3 %5 %&4s - 422 A7 L DA & RRERIC
knowledge and experience of the container FoT  RBBHEZEDD Z &, MR
and closure systems being used. A MY T Y TR ESENT L2 L,
statistically valid sampling plan should be A ADZ T A SN D 5eatR
utilized. BAEL LTIRT L EZLNDEIC,

It should be noted that visual inspection HETLHZ L,
alone is not considered as an acceptable
integrity test method.

(L) BBRFERMEIZOWTIE, USPR EDRL CTENEFHMET 28 & 013 5, P
DYRERLRII AR ET O T T r —F ST 5 b O (PIEGMPIZE D 2 B IR b 2T
) THDA, USPITHARRGTEFEICIRE STV, ZOHITAE R, HEima ks &
Bbind,

8.19 | Containers sealed under vacuum should be BIET Ty — A LA aiT, @7, 7o | BIE T THZEL
tested for maintenance of vacuum after an ED IR & AR TS | TeE O A
appropriate, pre-determined period and T, BWEEOHF 2R BRT5Z &, [ OHERF O FE
during shelf life. EEZS

AROCICITRAR, R

YATIARDY ET,

AT AL TTOT, W LATENIL TR L > TIT - TRELY,
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8.20 | The container closure integrity validation Kew  ROFEEMFHBRONY F—ra vy | EZelEReo
should take into consideration any I, Eokk7Z (any) BEESPHIMESRTH | HEBREO S S
transportation or shipping requirements. LHMEBEBIZANDZ L,

8.21 | Asthe equipment used to crimp vial caps can | /XA 7 /L OEHHICAE 3 A Mg IX, KREO | BiEE O E
generate large quantities of non-viable AR T A AT DO T, YakkEasiE | 2RQ)
particulates, the equipment should be located | Y172 255k 5| %1 2 7= . WERIRRREED S 4L
at a physically separate station equipped with | 72 X7 —> 3 SEIEDH Z &,
adequate air extraction.

8.22 Vial capping can be undertaken as an WA TNNDF ¥ B ZIX B LTcX | BRiEEORE

aseptic process using sterilized caps or as a Y T EREH LI EREEREE T 2 X ZE(2)
clean process outside the aseptic core. D, MR EREIE KISR0 A (aseptic
Where this latter approach is adopted, vials | core) /MU ETZH 27 VU —r - T atk
should be protected by grade A conditions up ADRRIRET A ZET D L.
to the point of leaving the aseptic processing #%E FRE: 7V —rFukxof)
area, and thereafter stoppered vials should be DT T —FEMEHT 561, EEE
protected with a grade A air supply until the fREIC L D 7 e ARKIgE H DR R E
cap has been crimped. T A TNETL—FR A TREL,
Where capping is a manual process it must | DO#IL, ¥ S NToA TANEKED S
be performed in grade A conditions with a NHET, Z7L— R A OEXKEMET D
grade B background. ZET, REETDH L,
Xy oI/ mdv=aT7 )V (AOFITX
%) 7 AOEEIT. Ak L — K B
Bzl L—F A OFEFCBNTT
DIRTFIE R B2 (must)

8.23 In the case where capping is conducted as a Xy oL T ETL— K A DR NAT DX %
clean process with grade A air supply HMOR#EEZFES7 V=7 ok xE L | v E2TAEIO
protection, vials with missing or displaced TEETHHAE, IAEZLEAAASTIL | RERMEAR
stoppers should be rejected prior to capping. | <& = B L7242 (displaced stoppers) 3 | IREEMHOHERR

Appropriately validated, automated
methods for stopper height detection should
be in place. Microbial ingress studies (or
alternative methods) should be utilized to
determine the acceptable stopper height

displacement.

AT ME, F oy BV IENCHERT S 2
&

HOFE SOOI DO WEN Y T
— hrShi-B8fbShi- HEs, @
1752 &, ROFESNLERSEWVILE

(acceptable stopper height displacement) %
WIET 272012, EMRARR (H5
WEZEDERE) T2 L,

FROFEE LAY
D RFFEAET
DA T v L
> U RRER O FE it
2R

AROCICITRAR, R

A TIANDY £,

AT AL TTOT, W LATENIL TR L > TIT - TRELY,
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8.24 | Where human intervention isrequired atthe | ¥ ¥ v B> 7« 27— 3 > T, AORTE | Fr v B 7R
capping station, appropriate technology BULELEINDEAF NS TNVEOER: | 77— 22T A
should be used to prevent direct contact with | By7eEfiti A5 <7D, & L THEWIGY: | ONTEICED S
the vials and to minimize microbial El/MET B0 Y e it AR | AR
contamination. HZ L,

8.25 | RABS and isolators may be beneficial in RABSB LT A Y L—&X, ¥v v | RABSEB LT A
assuring the required conditions TEE~D NOBEENRNTEZERT D | VL—ZDAD
andminimising direct human interventions TeOIZERIN DM AR DO LT | MTEA 237 b
into the capping operation. LD, HEEFZHEDTHA, IS/

8.26 All filled containers of parenteral products HERAIORTOFIEHF T KD | EHFOETO
should be inspected individually for 754 (extraneous contamination) & 2 T | FEHEIE AR ww D
extraneous contamination or other defects. MORMERET D2 &, KD 7 7 A4y | i&AZERE 20
QRM principles should be used for FEBERMEOPREIZIT, QRMIFAIZMEH | WA

determination of defect classification and
criticality. Factors to consider include, but
are not limited, to the potential impact to the
patient of the defect and the route of
administration.

Different defect types should be
categorized and batch performance analyzed.
Batches with unusual levels of defects, when
compared to routine defect levels for the
process, should lead to investigation and
consideration of partial or the whole rejection
of the batch concerned.

A defect library should be generated and
maintained which captures all known defects.

The defect library can be used as a training
tool for production and quality assurance
personnel. Critical defects should not be
identified during any subsequent sampling of
acceptable containers as it indicates a failure

of the original inspection process.

THIL, BETRE 777 2 —1E, K
DIBE~OEHERA 37 b BROES
BB T2 EEZELZ L, HL, £
ETICRESND O TIERY,

Fex IRRMaD & A T3 EITD. E L
TNy FOMRE (performance ; fRIE A
WL ?) T2, Y%7 atkAD
H F R R Bl L~b & Eoge U 72 IR KBl A3 8
WOV LL (unusual levels) % F§o
ANy FIFTAE LT, U7y FOFRSHY
b WIEIMOBERE LT 2 PDEEEAT
22 &,

Kokt 7 A 7 Z U — (defect library) %
MH BT, 2TOBMOXRMEED T, £
NERFFT 22 L,

ZDORKMaT A 7T ) —iT, g LU
HIRFER M OB O —n & LT
M2 Z &Entiks, Bk (critical
defects) (%, =i AfL7=&4s
containers) @, ZDHDY LTV I
WRE SR GRIE: BRIV Z
Lo EWH DL, FNUTIL X ORRAE TR
Kz~ T b DN THD,

(acceptable

FROCITITRRAR, i,

AT IARDY T, RUIBLTTOT, W LATENILTHUS L > TIT - TR0,
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8.27 When inspection is done manually, it A% AT TW5 (manually) BRZ | HEURRAEICBES D
should be done under suitable and controlled I OEH I NS L O RO | HHEER
conditions of illumination and background. TTITH 2 &, RAEEIL, WENY T
Inspection rates should be appropriately —hT DT L, REEITOEEET. D72
validated. Operators performing the STHHERT, HUHmA (b LERICHELE
inspection should undergo robust visual HAar 27 NL U REERELTWDRG
inspection qualification (whilst wearing . RAEOE L ERT ) 12X D@D
corrective lenses, if these are normally worn) | & % #4571 (robust visual inspection
at least annually. qualification) %75 Z &,
The qualification should be undertaken WREPERTAN X, W) 72 Y- vy b
using appropriate sample sets and taking into | fEfHE . U — A N —RAD T F U A EEE
consideration worst case scenarios (e.g. T5HZE, V—ANr—ZADTF U AL,
inspection time, line speed (where the product | il 1%, FMAEREH, 71 i (@A
is transferred to the operator by a conveyor VR AR =L o TIRERITEE S ZIZTOarR
system), component size or fatigue attheend | L2%HA) . IVAR—R U MDOREE, H | — K NI EEE
of shift) and should include consideration of HZWVNIT T FOKRD YR TORERD | FEETETLEE
eyesight checks.  Operator distractions FWNIRENRDHY  MAT. WO F=v o~ | 261D,
should be removed and frequent breaks of DEBLEEND L MEEDOATAT
appropriate duration from inspection should be (operator distractions) #HY R, A
taken. T TV D OBBER T LA 7 (IREH)
rfHZ Lk,
8.28 | Where automated methods of inspection are HEIOMEFIEEZERT2581X. 207 | BEGEARKEO N
used, the process should be validated to detect | =& A(X, & b (manual) IZ XA HE | V7 — hOTR
known defects with sensitivity equal to or EREL EORERE A S o> CRER D K%
better than manual inspection methods and the | #HI3 2 Z & &30 57— b L, > 4%
performance of the equipment checked priorto | BRDOMREE X & — 7 v 7 & EHRY 72 [#]
start up and at regular intervals. BCTFoy 7 &ITH L,
8.29 | Results of the inspection should be recorded | MREEDFERIIFLIFZEITVO KO X A 7L | BAEFROTLIHF
and defect types and levels trended. Reject VASJWVE R LY RERDZ & AFOXM | & Ly RO
rates for the various defect types should also | % 7 7" IZBI L CTOHERRELSE (reject rates) K

be trended. Investigations should be
performed as appropriate to address adverse
trends or discovery of new defect types.
Impact to product on the market should be

assessed as part of this investigation.

WHELThER, b FEARDLZ L, B
{LAE A (adverse trends) <3 7= 72 K [ifa & A
T OREFATEGNT R R D K DT, (
E 2 BIlod L) REETI 2L, 2
DIAED—H & LT, i g o
~DA N7 NEFHET D Z L,

m

FROCITITRRAR, i,

B4 FIABDY ET

AT AL TTOT, W LATENIL TR L > TIT - TRELY,
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.30 | Where possible, finished product should be | FIREZ23GEICIE, BAERTIZ, NYF— b | REICBIL T
terminally sterilized using a validated and SN, pofIESERE e 22V | KROBEGE
controlled sterilization process as this T, BRERMICHEEZITY 28, ZUE, 2N | @31

provides a greater assurance of sterility than
a validated and controlled sterilizing
filtration process and/or aseptic processing.
Where it is not possible for a product to
undergo a sterilisation, consideration should
be given to using terminal bioburden
reduction steps, such as heat treatments
(pasteurization), combined with aseptic
processing to give improved sterility

assurance.

V7 — b ENNOEIE NI R AT
v AB L0 R EHREECL DT
BEALY b, EEMO LY KRE RIRGEE
5220 Tho, REPBEEZZ TS Z
EMHRZRVIEEITIL, B 7231 AN
—F U DIRD T2 D AT v TOM M a2
BT 52 L, BT mELE
(pasteurization) <°. #ERMELRGEZ BT D
Te DR EEE LA G DED Lo Te R
Ty T THD,

is not described in the current edition of the
Pharmacopoeia, or when it is used for a
product which is not a simple aqueous
solution. Where possible, heat sterilization is
the method of choice. Regardless, the
sterilization process must be in accordance

with the registered marketing and

manufacturing specifications.

FRIZFE# S LT Zen
(2) HAMIZR KR CTlE e W T 5
Lx
AREZRG AT, IR R & HIRIINEAB R
ThoHrZ L, TRICEEDLY 72, WHT
I, AR I N MRGE - RERE

(registered marketing

| =8scdpZd
and manufacturing

specifications) 127695 Z &,

8.31 | The selection, design and location of the WEICHER T 2B L0 A 270,/ 7 | JEICEDS
equipment and cycle/programme used for 7T LDOREE, &t LOGATIE. QRMOD | QRMO FEfii &
sterilization should be decided using QRM FHIZ HWTHRET S 2 &, BHER/NT A | EICE LK
principles. Critical parameters should be —Xi%, ThEHEL, FEHL, T=4— | OZR
defined, controlled, monitored and recorded. | L. 7 2itdkd 52 &,

8.32 | There should be mechanisms in place to WY F— hENTRT A—ZI A LD | AR FAR
detect a cycle that does not conform to the STV A I NVERIMT DO A = | OFf&ZER
validated parameters. Any failed or atypical | R LBNFEET S Z &, WM 5B L7,
sterilization  cycles must be formally HDHVIIIEERN (atypical) ZRIKE YA 2
investigated. b ERXRREEZ LTI 6780

(must)

8.33 | All sterilization processes should be BTORHETmERE, NITF— &2T25 | INEWRENE—
validated. Particular attention should be & ROGEITIIFRNREEEZL S 2 & 0 | BRUKTHS =
given when the adopted sterilization method | (1) £&H L T2 I 7335 05 D T &

AROCICITRAR, R

B4 FIABDY ET

AT AL TTOT, W LATENIL TR L > TIT - TRELY,
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8.34 | Before any sterilization process is adopted, A 72 DWWE 7T HEATH, ZhERMT | BET 2 k20
its suitability for the product and equipment | 2 aIZI%, THGEB LI OMRICEA L ToOE | WELY, LT
and its efficacy in achieving the desired OwEYME] L. BT REKL A TOnr | ZREHIIC L 5%
sterilizing conditions in all parts of each type | — K (Hifirdn) ORTOREHI T, LE LV | SO
of load to be processed should be WE S 2 KT D E O F R (efficacy) |
demonstrated by physical measurements and | % . #ERHZRFHANC X > T, Z L il
by biological indicators where appropriate. BRI A A a A T —2 (R

FAEIGEMT 52 L) I2koT, FEH
T5Z &,

8.35 | The validity of the process should be verified | 47% 7" 0 & ADZ 4T, F/MBTHHER | BE7 oA
at scheduled intervals, with a minimum ofat | TD, A7 ¥ 2 — /L E21T - 7= fllR THERS (X | EHNZRRT
least annually. Revalidation of the Vo7 A) T2 8, ERREEN, B, | OfRELR
sterilization process should be conducted i . KB R R, IR E R
whenever significant modifications have DVEIERE 7 v AT A —H ZEKRE
been made to the product, product packaging, | &7 > 7KL, EHICHEE T 7EADH
sterilization load configuration, sterilizing NYF—va v eFiEdsH L,
equipment or sterilization process
parameters.

8.36 | For effective sterilization, the whole of the FENED & DBE DT DI, T B J O | R EIERIC
material and equipment must be subjected to | #&#F D RIEE ML & I3 DXL (treatment) | DT
the required treatment and the process b7 sy (must) , £ LT,
should be designed to ensure that this is INEERINTWDZ EMREFESND X
achieved. ST, Yo RAERHTH L,

8.37 | Routine operating parameters should be HE 72 IR ST A—2 1%, &TOWRHT | HiEn7eidEfs
established and adhered to for all BERZOWTHYLL, TNEESFTLHD | 7 A—ZOffr
sterilization processes, e.g. physical ko HEERRNT A—% | L, BT | Bk
parameters and loading patterns, etc. A =B BIOHE M AE =R ETH D,

8.38 | Suitable biological indicators (Bls) placed FY TG PTICERE LTz, @l A e | BIF vy LU
at appropriate locations may be considered CAINA T —4 (Bls) 1%, WEAEE= | B o FHIcB
as an additional method for monitoring the 2V T T L0 FEE LTE | LToEREH
sterilization. Bls should be stored and used | S5 Z L1272 ThH A9, Blsid, HiE
according to the manufacturer’s instructions. | & OERIZES TIRE L, 2 oHT 2

Prior to use of a new batch/lot of Bls, the | Z &,
quality of the batch/lot should be verified by BIsO¥i7=/g N\ F /vy NEEHT 5
confirming the viable spore count and AN, WAy T/ my NOREE., £F
identity. Where Bls are used to validate AIREZR SRR & RIERE R A D 5 2 L IT
FULTIERER, B, 2 A 7 IABDHY £, FOUIHZTTOT, M LTS TR L > TUT> TR EW,
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and/or monitor a sterilization process (e.g. Lo, R RV T7A) §52 &, Bls
for Ethylene Oxide), positive controls should | Z#E 7 2 X (BlxiX=F Lo FFH 4
be tested for each sterilization cycle, with R) o) F—h BIXO/ kT =4
strict precautions in place to avoid —IEAT 2561, BlshbOEBEHIZL D
transferring microbial contamination from TAEMIB Y AT B T2 DY) e, R
Bls, including preventing positive control TR E AT 6 B IR 2 A0
Bls from contaminating Bls exposed tothe | A 7 WICERAT 52 &, ZOTHEEIC
sterilization cycle. W, BEY A 7 VICERBE OBIE, [htExt

If biological indicators are used, strict HBISOIGN OIS Z L b EHEND,
precautions should be taken to avoid HL, XA AT AT — S
transferring microbial contamination to the | fEA9 2 D ThHiviE, fiE 7 o & 2o
manufacturing or other testing processes. BT 1 RNEMTBRPBEHET H &

ZRET D720, HEALTUHREZ L2 2
L,

8.39 There should be a clear means of Mg B Z L CEMEHZOWT, Bk | IRERTE ORL
differentiating products, equipment and BEIL S RN E 2 KT 2R | OEIRIESR
components, which have not been sterilized | B2SEETHZ &, TRIX Gy D LB
from those which have. N2y b BEO N LA HD0EF ¥

Each basket, tray or other carrier of V7 —, #ad LITEMEI O R 0E 2 | I Ay
products, items of equipment or components | (2, T DOMLLF, N TFHEE, KOWHE | 77— XSO
should be clearly labelled with the material BENEPORREWATRICEK T THZ &, | ITBLT
name, its batch number and an indicationof | W7 a2 Z @B L= Xy F (HDHWIY
whether or not it has been sterilized. TRy F) ThDIINENERTIZOC, &

Indicators such as autoclave tape, or — K27 L—7 77— (autoclave tape) & %\
irradiation indicators may be used, where VXS IRE A > 4 — 4 (irradiation
appropriate, to indicate whether or not a indicators) ZfEH L TH R,

batch (or sub-batch) has passed through a LS, 2O 0 —81F, %
sterilization process. SR 7 v 2 22 T e g ERmTH

However, these indicators show only that | O TH 5, ; FrTLd L b RGO MR M
the sterilization process has occurred; they R, MEE I D BEEMERGE L~V OER
do not necessarily indicate product sterility T HO TR,
or achievement of the required sterility
assurance level.

8.40 | Sterilization records should be available for | J&EEFLERIL, FIRE O FEM (run) IZOWT, | FIRE Sy FC
each sterilization run. They should be FIRARECH B Z &, ZNDIE ANy FHMW | OFRE Rk R
reviewed and approved as part of the batch | FIHO—F & LT, LE=—L, 2 o%&R | WmilfEore
release procedure. ITH T &, o —HR

FROCITIERAGR

0=

ARZ

B4 FIABDY ET
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8.41 Where possible, materials, equipment AREZRS AL, #M. A, BX U= | ZZToarR
and components should be sterilized by UAR—F 2 MR, FOMBISEE RN F | — Ry Mk, B
validated methods appropriate to the — FEINTEFECRLVEEZITI 2L, 15 | B WX, 7
specific material. Suitable protection after | YeZ- 3T 27212, WEEKE O e Ri#EEL | VTN T
sterilization should be provided to prevent | 1795 Z &, V) e L ED
recontamination. H L “Att (inhouse) ” THE LW | LD,
If items sterilized “in house” are not Z | BERICEBIZER LRWOTHILT
used immediately after sterilization, these | ZAL BTN — N Z2ATo7o@EE Xy | BEE L ORE
should be stored, using appropriately =TT BEHAL, R TH I L— Al S prey22
sealed packaging, in at least a grade B RBEREEICBWTHRE L, BREREHMD | R
environment, a maximum hold period BETH &
should also be established. ZEOMEEE (multiple sterile packaging
Components that have been packaged layers) TEEINTWVWHarR—xv b
with multiple sterile packaging layers need | 1, (Z DM OFREARILAFHH ST
not be stored in grade B (where justified) if | W5 EA&1%) 7 L— FB CIRET 5 4E T
the integrity and configuration (e.g. R, TR L. TOEED Ny 7 (FLE)
multiple sterile coverings that can be DFERMEEIEE (B2, KW L— R
removed at each transfer from lower to LEWT L— P~ BBEEMETUED
higher grade) of the sterile pack allows the | B2V £5 2 LKL EE-70) 1T
items to be readily disinfected during T —RAY = OBEPICRG ICHERE
transfer into the grade A zone. AREIZT D 2 &,
Where protection is achieved by ZOREN N LT (N —
containment in sealed packaging this DUT) HIZE LA D Z LT Ko TEMR
process should be undertaken prior to THHEIE, ZOHUIAD D T v& A 3K
sterilisation. HRNATS 2 &,
8.42 | Transfer of materials, equipment, and IEFEEIE R~ (materials) | 285 | ZZToa R
components into an aseptic processing area | B L Na R —x > FOBXIL, —HAO | —32 hOEKE
should be via a unidirectional process (e.g. | ' =& A (unidirectional process) % i& L T/T A% (] 2
through a double-door autoclave, a 5T &, (BIZIE, WEA—FZ LA T X7 7 A
depyrogenation oven, effective transfer oS g md—T 0 RN BRBEFROWE, | 7)) B9,
disinfection, or, for gaseous or liquid F 2T AR D D TR OW SISk LT
materials, a bacteria-retentive filter). X, MEREZ A V2R, —HFmo7atk
ALWNWZD)
8.43 Where materials, equipment, components Wit (materials) . #8 8, a0 A—xr | 22 TOa VR

and ancillary items are sterilized in sealed
packaging and then transferred into the
grade A/B area, this should be done using

appropriate, validated methods (for example,

B X OB ER S & > — b L= al s ik
L, KWTT L— RAB~EBET 56
X, ZOBE SN EEOIMU DR &3t

WENZANY F— b aniz ik (B,

—X v FOER
BEHERZE Bz

E A A

T BV,

AR3TITI

FEER, RER, XA TIARDHY T, R
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airlocks or pass through hatches) with T —nR w7 R/AR v 7 Apass through
accompanying disinfection of the exterior of | hatches) ZffH L CTiT5 Z &, PR i DR 1%
the sealed packaging. ENLOHEF, 7 L— RABDOEYRD | @7 L— K~D
These methods should be demonstrated TRTERWI R R ERH IRV E | RBEEOT
to be effective in not posing an unacceptable | IZZNRBITHL Z L ZFEHT L&, £ L | IHIZBHD D EK
risk of contamination of the grade A/Barea | T, AU, {H#EFIEX, 7 L — RABKIK
and, likewise, the disinfection procedure ~OYROFEFBIAKICEE LT, F0adEMg
should be demonstrated to be effective in EHARTELL-LETREDIEDZ &I
reducing any contamination on the MR THDHZ &,
packaging to acceptable levels for entry of FTOEERL, LVEWIL— R0
the item into the grade A/B area. BRIy GRIE : Bl E AR v 7 &) T,
Packaging may be multi-layered to allow | —# 9" >ZDEEHY 5 Z L% D &
removal of a single layer at each interfaceto | 912, ZEDOEEL L TH LU,
a higher grade.

8.44 | Where materials, equipment, components Pfh (materials) | 25E., 2R R—3R> bEB | 22 TOarR
and ancillary items are sterilized in sealed | JOMTEMALD, L — /L SNTZAESLHELE | —1 v POEKE
packaging or containers, the integrity of the | HI CIREE 21T 5 FE, MEORENY 7T —0 | IXEHEFZ (Bl x
sterile protective barrier should be SEAMEIE. RORERFEFRRH] (maximum hold X7 T R
qualified for the maximum hold time, and | time) |28 L C O k&3l 5 2 &, & | T) &2\ 9,
the process should include inspection of LT, 207wt GUE: FIH) %, =
each sterile item prior to its use to ensure HE TS RN, B2 RBICHHZ | MEOEHENY
that the sterile protective measures have L ERFET D722, FOMARNCAMEERE | 7 —05E ki,
remained integral. DY OREEEDDH L, e RERFRFIRERHT I

B L C o
7 R TAMG SR
8.45 | For materials, equipment, components and | fEEBEMEO 7T o R ZL > THETHD I ToarviR

ancillary items that are necessary for
aseptic processing but cannot be sterilized,
an effective and validated disinfection and
transfer process should be in place. These
items once disinfected should be protected
to prevent recontamination. These items,
and others representing potential routes of
contamination, should be included in the

environmental monitoring program.

B, L LBET 2 Z L TE R0

3= A V0 s SV NN S
OB ER L (ancillary items) (256F L Tl

BHRETANY F— b SN L OB
OFIEFEETHDHZ &, ODETHEL
IToleinid, MGGz <& 9IRS
L2 L, ZRH0WEL (items) 6 ZOVGY
DIFAERIFERE & 72 2 22 b AR WO OP) i
X BEE=X VT - T u ST ALED
5Tk,

(materials)

—3 v FOER
XA A (B 2
X7 7, A
TIV) EWNI,

W k22

fih D%t

FROCITITRRAR, i,
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8.46 | When a depyrogenation process is used for | = AR —R > ORI E T DA | 22 ToOa R

any components or product contact
equipment, validation studies should be
performed to demonstrate that the process
will result in a minimum 3 log reduction in
endotoxin. There is no additional
requirement to demonstrate sterilization in

these cases.

A nrut 2T 558, UiETn
BAR, 2R R OPR<TH 3R
7 WY (3 log reduction) #4560 TH
BHZEENGET AT OD, NYTFT—va v
HEZITO L, TNHOHAEICH > T,
PR % LREY 5 T2 O O BRIZFE L
TR,

—F 2 b O
FEERS (2
X7 g
TIV) BV,

il 4 e 7atk
A~ F )

VL R O RER X

RETH D,
Sterilization by heat JIZEE
H B3 &S 2R b
8.47 Moist heat sterilization utilises clean BABE LY U — AR T 200 | BE T EOZR
steam, typically at lower temperatures and ThHy, HEOMRERET D201, — [ ICBEL T KB
shorter duration than dry heat processes, in R, FEEAEE L0 BIRWIRE L ENEE | OBEBEEO 3

order to sterilize a product or article. Moist
heat sterilization is primarily effected by
latent heat of condensation and the quality of
steam is therefore important to provide
consistent results.

The reduced level of moisture in dry heat
sterilization process reduces heat penetration
which is primarily effected by conduction.
Dry heat processes may be utilized to
sterilize or control bioburden of thermally
stable materials and articles. Dry heat
sterilization is of particular use in the
removal of thermally robust contaminants
such as pyrogens and is often utilized in the
preparation of aseptic filling components.

Moist heat sterilization processes may be
utilized to sterilize or control bioburden (for
non-sterile applications) of thermally stable
materials, articles or products and is the
preferred method of sterilization, where

possible.

MTITabh g, BEWE T, & LTK
K[OEERERFOWEEL (latent heat) (2825 H D
Thy, ThPzARIOMEIL, —HMED
bofERE 525 ETHETH D,

BN 7 1 2 TSy (moisture) L
AL OESIE, BoBBEERY S L,
ik, BBiEA3 e LC{z#E (conduction)
ko TIThh a6 ThD, AT rE
AT BT E TR R RO i (materials and
articles) DR/ NA AN —F I F]
HENTND, BT,
DK D B TEIRNED B DIGY DR T
2, FEMICHERA SO THY, LT
LI, HEREEEIC L0 BT 5 a0 A —x
¥ hOHEFIHER SN D,

TREIRE 7 1 A 1T B2 E 7R ()

RAad =z

BB VTHEL  (materials, articles or products)
DIRFEC/A A 3—=F L OFIH (FEEEER
EAEG) ICFASNhTBY ., @A
REAIE, BELOEBEFETLH D,

e R

ZIToaUR
— X N OEk
FEERS (B2
X7 T NA
T) BN,

FOCZITRAAR, BB, 24 71208 Y 1,
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8.48 | Inthose cases where parametric release has | /X7 A F U w7 U U —=ZAPKENTWD | NXTARY w7
been authorized, a robust system should be | &%, WFEOT A T7H A 7 AN F—2 | VU —R (28D
applied to the product lifecycle validation arve, WETREAORENE=XY Y | Sk
and the routine monitoring of the TR LT, EEEO®H B 2 AT L (robust
manufacturing process. This system should | system) ##H 3252 &, TOV AT AFE
be periodically reviewed. WIZ L E=2—7952 &,

8.49 | Each heat sterilization cycle should be MBI YA 7 VX, +o7e REBREE | WETFv— O
recorded on a time/temperature chart witha | ¥ % & > 72K IRET v — k>, HDH\ | BE D IEOTR
sufficiently large scale or by other W ER EES EEEE D o ooy 7 (EN 285(Z 13 B.
appropriate equipment with suitable HaslCiiek 352 L, E=X V7 BLV | KNEEHH V)
accuracy and precision. Monitoring and BT AT AF. GRIE - BEO) HilE
recording systems should be independent A7 A (controlling system) &%, MSZ L7z | £=X# U 7D
of the controlling system. LT orz L, oY — L

filfEt oY —o
RNT D Bk

8.50 | The position of the temperature probes I GRS RIRE S 0 — T OME | HIE Gk
used for controlling and/or recording . NYVF—=vary (ZoRNVF—vay | HT5iRE 7o
should have been determined during the Wi, BOomB LOBEROFELEZL D | — T OMLEDOAN
validation (which should include heat L) BLCRETSHZE, ZLTC, \/HE | VFr—v=arT
distribution and penetration studies), and, 7oA, R UEITICEE L7 oML | OWRE
where applicable, also checked against a LERETe—71Z LTy s3T5
second independent temperature probe &
located at the same position.

8.51 | Chemical or biological indicators may also | {L22H)A ¥ —% (Cl) &2DHWIEAEST | ClL, BIORE &
be used, but should not take the place of WA v r—4 (B) HEH L TRV, EeANURE VAN AN
physical measurements. GRE - 2 5id) WEMAEOMRE LT | &

[i5E AN

8.52 | Sufficient time must be allowed for the PRI (sterilizing time-period) OFHAAY | JINEY EH R %
whole of the load to reach the required WEBRNC, WA EENERINDIEE | +obold
temperature before measurement of the IZBIFET D ERFREERD L%, 0 | D2 L,
sterilizing time-period is commenced. This | 22 A ZE L 21T X2 57220y (must) o | E72. 20 EHAY
time must be determined for each type of ZOBERIE., BT REEHMYOK X AT | BRI ORE T
load to be processed. WCOWTIRE L Xz 70 (must) | AS#m 2 REIC k)

TRRET &
bOTHDHI &

FROCITITRRAR, i,
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8.53 | After the high temperature phase of a heat | JNEWRE ¥ 7 /LD SR ER (high DA B 14 O TR

sterilization cycle, precautions should be
taken against contamination of a sterilized
load during cooling. Any cooling fluid or
gas in contact with the product should be
sterilized unless it can be shown that any
leaking container would not be approved

for use.

temperature phase) % Tix. WEF OBIRE

FOWAA OGRS L THEEET D2
& B & B D Anf 2 D i ENH DR
HLNIREBWET HZ &, HL, V—
7 & T 7 DR . O
FND I EMREHR DG EE R,

HcHbLEE

I

Moist heat sterilization JBENMEE

I B3 FBES ES VAN
8.54 Time, temperature and pressure should be WA E S at 2DE=2Y /I VA HIT OO WS

used to monitor the process. Each item IRV IRES L OEDEFEHT 2 &, | dMOBmAER

sterilized should be inspected for damage, seal | &% %17 5 £ Wihid, B, BB IO

and packaging material integrity and moisture | E3EAf OFEEME, B X UKD OREE B

on removal from the autoclave. T5HZ L,

Seal and packaging integrity should also be R mEEE AL 0, A

inspected immediately prior to use. Any items | A& T 5 Z &, DO BMIZHEA L7

found not to be fit for purpose should be T DR I N T e 2 W b RLE X

removed from the manufacturing areaand an | 2> HBEISE, F/EEZITH Z &,

investigation performed.

8.55 | System and cycle faults should be registered | 2 27 L0 7 L DK KfalE, B L O | WE 7 2 2D
and recorded by the control and monitoring EFE=F VU TVRATALEVBEI L, 220 | Kok & |
system and appropriate actions taken priorto | FEEkT 22 L, TOT eV R GRE: 2% | WAL ~OWLE
release of the process. 7oAy AR S AL D RN E 5 72 L &

L5k,
8.56 | For sterilizers fitted with a drain at the F v 8= GRE  WEEOTE) O | FLA A

bottom of the chamber, it may also be
necessary to record the temperature at this
position throughout the sterilization period.
For Steam-In- Place (SIP) systems, it may
also be necessary to record the temperature at
condensate drain locations throughout the

sterilization period.

IR U & 2 2 T DRSS LT
X BE T e AR eREEL T,
ECTOREZGEHFTHIZE L ELMET

Zi@L T,
ANETCOREZTRETDHEHER
VIETH D,

Z DAL

H5, EEWE (Steam-In- Place : SIP)
AT MK UL W 7 1 AR o2

(BRI #ERD) BB L7 FL

IRJE DOieskD B
3R

FROCITITRRAR, i,
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8.57 | Validation should include a consideration of | /XU 77— 3 UL IROHEBIZDOWTOE | sk GE) A—
equilibration time, exposure time, correlation | 2% &de = & - FAem—R-H
of pressure and temperature and maximum « SEH{LEFRT  (equilibration time) A 7D GREN
temperature range during exposure for - BRFEFR] (exposure time) EDREHEE E
porous cycles and temperature, time and Fo - TEDEWRE] OMERKR, KOKR—F | LTTIERE
for fluid cycles. These critical parameters Am— R (k) YA T N~DFEBEFO | T DIE
should be subject to defined limits (including T IR A& LTERT
appropriate tolerances) and be confirmed as IROWE Y A 7 MR UCIEVRE, | 5 &0 2l
part of sterilization validation and routine K], 36 L UFo A 7 v) oL
cycle acceptance criteria. Revalidation TNHOEBERNRT A —H 1T, FHICHEE
should be performed annually. SNZRRERAE (EORTAREELEY | 27 A —X

%) R, WEA) T =g O—EE | OEBRIHEEE
LC.BEGREIA 7 LV OFRHERELE | ok

EE LT, MEREITY 2 & R T—

a Uik, BRTITH 2 &,

8.58 | There should be frequent leak tests on the BEDOY AT LBUTO LD RGaizid, | UV —7 oz
system to be sterilized when a vacuum phase | B2 U — 7 BB E4TH 2 &, it 0D FE K
is part of the cycle or the system is returned, | A 7 L O—#& L THBIED 7 = A XM
post-sterilization, to a pressure equivalent to H%
or lower than the environment surrounding C VAT LN, RIS, EOWE S AT
the sterilized system. The frequency of LOBELFAEL LIXENLL TOE
testing should be based on the principles of e s
QRM. AR OBEE XQRMDJFRANC LS Z &,

8.59 | When the sterilization process includes air BE 7 a e AN T == (%) &L | * 0 GRE) EX
purging (e.g. porous autoclave loads, LE BIZIE, R—=FAZADA— 7 LA 7 | PBROEMN, @H
Iyophilizer chambers) there should be TR, BRRERZIREE DT v LN —) R B | X TE 7R RE
adequate assurance of air removal prior to AT L OME P O L REOBEIRRGE | A-E—] &
and during sterilization. Loads to be DIFAETH 2 b W AT O MWL, %) | o7V A 7 V%
sterilized should be designed to support RO ELSRENFEOND LI, F LT | HElkYIET,
effective air removal and be free drainingto | ZA&KSEMEY DA (build-up) ZBH5E D
prevent the build-up of condensate. 2, et T5Z &, BER K DFEE D

B 1k
8.60 | The items to be sterilized, other than EE LA ORGSO EEE T D | iEREE T O

products in sealed containers, should be dry,
wrapped in a material which allows removal
of air and penetration of steam but which

prevents recontamination after sterilization.

All load items should be dry upon removal

Primit, Bl VWA &, LT,

ZER DI & R OB, W%
DIGY 2 BHT 5 P OFE THEEL (wrapped)
5L, WA oORERE (load dryness)
L IRE 7 1 R OREGEE R O—E & LT

R D St

AROCICITRAR, R
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AT AL TTOT, W LATENIL TR L > TIT - TRELY,




=« Pharma Solutions Co., Ltdl.

ZEYE EU-GMP Annex-1 808X (RIRIRIGET 45 1150 62 /123 H (7707 - Ja—ar AR e

H B X AROCEE AR
from the sterilizer. Load dryness should be a2 2 L,
confirmed as a part of sterilization process
acceptance.

8.61 | Distortion and damage of flexible containers, | Blow-Fill- Seal <> Form-Fill-Seal##{7iZ & TLXTIUR
such as containers produced by Blow-Fill- STHESINTHFHROL IR, 7R T | HagDEALDES
Seal and Form-Fill-Seal technology that are | /L7 s D EH (distortion) <CHEE 13
terminally sterilized, should be prevented by (damage) 1%, WIE/R A v ¥ —H)
setting correct counter pressure and loading (counter pressure; #i[T) & #fiERE & 5%
patterns. ETHZEIE-T, BilkT2Z &,

8.62 | Care should be taken to ensure that materials | &% A 7 /L OWERE 7 = 4 X%O7 | IREH OB EHE
or equipment are not contaminated after the | = XH D JREMSE IR ~IEREH DO EXE | HIA~FEEE O
sterilization exposure phase of the cycle due | X AN 25 Z LI LV, ¥t (materials) | 22Oy ARG IE
to the introduction of non-sterile air into the | CEFEANGYL A Z IR T L AR S
chamber during subsequent phases; typically | 215 & 2 ICiEE AL D 2 & ; —fRAUITIE,
only sterile filtered air would be introduced FNHO GRE : WE#RD) 7= A AT
into the chamber during these phases. 1R RICIZ A L - R O ZER D A E

ATDHZ &,
8.63 Where Sterilization in place (SIP) systems EEPRE (Sterilization in place ; SIP) * | SIPIZ DWW TOH

are used, (for example, for fixed pipework,
vessels and lyophilizer chambers), the system
should be appropriately designed and validated
to assure all parts of the system are subjected
to the required treatment.

The system should be monitored for
temperature, pressure and time at appropriate
critical locations during routine use, this is to
ensure all areas are effectively and
reproducibly sterilized; these critical locations
should be demonstrated as being
representative, and correlated with, the slowest
to heat locations during initial and routine
validation.

Once a system has been sterilized by SIP it
should remain integral prior to use, the
maximum duration of the hold time should be

qualified.

AT DEMAT 256 AR, EER
BNy R L OMREE) 1X,
FDOYAT AOETOESNER SN
PR Z 52 CTND 2 EDMRFES LD K 9
2, ZFOVAT KEBEUNTERETL, N
T—hTDHI L,

ZOTAT HE, BE/EATIC, @)
IRE BT C, WL ES. B KU
BE=Z—THI L, UL, BTOE
TR, I OFBIEE b o THRE
SNTVDLZEZRFET D720 TH
Do 5 THNOOHEEREHTIL, RO &
ZAETL 2 &

(R« SIPZAT 5 x5 ) RFEMIE T
ThdZ &
A =X ILBLOL—F DR F—
Toa R OMEAERTOR S GRIE R
D) ARNEHTA, T Z EAHBAME A ROl
EThdZ L

FROCITITRRAR, i,
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VD ETVHD VAT L%ESIPIZE Y IR
BLI-RLIE, TOVAT LAEHERTS
FCHRAERETRET DL L, BLD
PRIFIRE ] 0D fe A ] D oA R T A 1T
Zk,
Dry heat sterilization ¥ZEEE
H B X R ES AN
8.64 | The combination of time and temperatureto | /4L, = A —3 > MBI OEANEE | 22 Toa R
which product, components and equipment SNDMEM EIREOHMERIX, s h | —xR FOEK
are exposed should produce an adequate and | 7-FFA#FA CTH ®ANSERR Lz & &, B | IXEERES Bl
reproducible level of lethality and/or pyrogen | 3877 (lethality) B3 LA/ vy (= | 77 A
(endotoxin) inactivation/removal when Y R h¥Ty) RiEL/BREOBEIINS | TL) 209,
operated routinely within the established BEMEOHDL LNV EELIEDLH L,
tolerances.
8.65 Dry heat sterilization or depyrogenation i N T RO R A e T =l N i ZZToarIR

tunnels are typically employed to prepare
components for aseptic filling operations but
may be used for other processes. Tunnels
should be configured to ensure that airflow
patterns protect the integrity and performance
of the sterilizing zone, by maintaining a stable
pressure differential and airflow pattern
through the tunnel from the higher grade area
to the lower grade area.

All air supplied to the tunnel should pass
through a HEPA filter; periodic tests should be
performed to demonstrate filter integrity. Any
tunnel parts that come into contact with
sterilized components should be appropriately
sterilized or disinfected.

Critical process parameters that should be
considered during validation and/or routine
processing should include, but may not be

limited to:

T —REIC, BERERAEIC & TR IR
DavR—xr hOHEFIZHEH SRS
B, oF e RIH L THEAERD
ThbHI,
WY — O5ERVE L YRR RET D 2
EPERLRDEDITHRETDHZ L, Z
iz, L @nsL— RFoRENS, &
DKW L — RORIEA~DOZE LT 2 [H]
Z=E  (pressure differential) L&/ ¥ —
VEMRFTOZ EIZE o TIT Y,
kR HHRT 22 TOZERIT.
HEPAZ 4 VX2 i@ L CitieT 52 &,
7 4 NVE DFERMEERFEAT H72DIT, E
W72 RBR 24T D 2 &, BREE D 2 R
—3 b GRE  NA TN EDOBEEER
LT S 72 D kL
NP B DT EE T

Y RpE, KRENZ— N

#|END)
DEB S
5T &,
NY)F—vay RO/ XE AFEO
Ta A&7 MICERETRERD LD
REERTARANRT A= EEDDHT

(y

—X hOEK
IXEEEA A (B %
77, ™A
TI) BN,

TR =NV S

JLDFEIR

FROCITITRRAR, i,
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Lo AL, ZNEFICREINDSHDOT
[EAAN
a) Belt speed or dwell time within sterilising a) ~L Ml B X OERE Y — NIz T
zone. ZPRERH] (dwell time)
b) Temperature — Minimum and maximum b) WE — /i L ORI
temperatures.
c) Heat penetration of material/article. c) ¥t (material/article) DOZEFEE
d) Heat distribution/uniformity. d) #\oAE ¥ —
e) Airflows — correlated with the heat e) Xt — BUrmiRA s L OBGE R
distribution and penetration studies. & OB
8.66 | When using endotoxin spiked containersthese | =2 K hF L &A1 7 Lz (BfiL | M oFy L
need to be carefully managed with a full 72) BawEEHAT LML, 2oEE L | UREO/ESFR
reconciliation performed. Endotoxin KErD+53 723 E (reconciliation) (T
quantification and recovery efficiency should KoT, BEERSEATINENH D,
also be demonstrated. GUIE : AL 7T 5) = RbhFov
DERAL L BN £ 72, FEHETT
N
8.67 | Dry heat ovens are typically employed to LB A — 7 03, — RIS, —IRELEERS HLE A — 7

sterilize or depyrogenate primary packaging
components, finished materials or APIs but
may be used for other processes. They should
be maintained at a positive pressure to lower
grade areas. All air entering the oven should
pass through a HEPA filter. Critical process
parameters that should be considered in
validation qualification and/or routine

processing should include, but may not be

N3
B HDHVITAPIs (I TS
L), oFuv R b EIND, £
noiE, X071 — ROBEWRIKICHR L
THEEMRTDI L, ZOA—T 1T
ANDETOZERIT, HEPAT (L X % ilif
DL, NUT =g OBEIER
fli RO/ XiE HFER T vt 23T
BRI ANEEERNTA—=ZL, LLTO

£} (primary packaging components)

DOBGELRRFER

limited to: FHEGLZ L, 2EL, IRETICR
EINDH DT,
a) Temperature. a) IR

b) Exposure period/time.

b) BREEAAT O Wi,

¢) Chamber pressure.

c) Fv o —EN

d) Heat penetration of material/article (slow to

heat spots and different loads).

d) ¥ (material/article) O#EGEHE (& —
FARy hEvu—F (i) ToR
30 &)

“slow” I “show”
DIAZAT L
HEM L 7=

e) Heat distribution/uniformity.

e) B ¥tk

FROCITITRRAR, i,

B4 FIABDY ET

AT AL TTOT, W LATENIL TR L > TIT - TRELY,
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8.68 | For dry heat sterilization of starting materials | HF&¥'E 36 L OIS T OFZEEE ICRY | Bl %
and intermediates the same principles should | LT, R UFRAIZ#EHAT2Z &, RaD | G2 HKT~0
be applied. Consideration should be givento | %A 7, ¥ X, i@ (packing matrix) EE
factors affecting heat penetration such as the DX, BAFERICEEE S 2 AT
container type, size and packing matrix. EBETDHZ L,
Sterilization by radiation JBUFHERIERE
I B3 S Ak
8.69 | Guidance regarding ionising radiation A F ACHRGHRFE BT D A XA
sterilization can be found within Annex 12 of | 1%, EU GMP®Annex 12 CH. 5 Z & 23 Hik
the EU GMP. D,
8.70 | Radiation sterilization is used mainly for the | JEERRIEEE 1%, BMCAZEE 2 JF R B O
sterilization of heat sensitive materials and 4L (heat sensitive materials and products)
products. Many medicinal products and some | [ZXf L CTfEFH SN D, < DEEMLE D
packaging materials are radiation- sensitive, LREOTEEM BT, SRR X ARG | RN IR
so this method is permissible only when the 23 (radiation- sensitive) . D72 EiE e LTI
absence of deleterious effects on the product | Z O FiEIFHLE ~DF E /R B LoV aWAA
has been confirmed. Ultraviolet irradiation is (deleterious effects) 23MEVNZ & 23R
not normally an acceptable method of NTOBEHRICORTF R END, RIME
sterilization. FREHIE, BEITFFA S DB IE TR
W,
8.71 | \Validation procedures should ensure thatthe | /NU 5 —3 3 > DIk, IWEHOFEE | IREHNOY

effects of variations in density of the

packages are considered.

BT@J@

THZ L,

SR ERT DI LA HFEIZ

BREICEDS
£

S

Sterilization with ethylene oxide

IFLVEAFHAL Fick 38HE

I B3 S Ak
8.72 | This method should only be used when no other | Z @ 5513, O IREIE B EN) TlL A

method is practicable. During process
validation it should be shown that there is no
damaging effect on the product and that the
conditions and time allowed for degassing to
reduce any residual ethylene oxide (EO) gas

and reaction products to defined acceptable

limits for the type of product or material.

WEBIZOHMERT 2 2L, N TF—
g IS, ROFHEZNFET D L

ORI EE 52 5 X 5 BN
WwZ &

@D DN I DKL A T L
T, ZOFEM LN, BT 5T
LAt A R (EO) A&, Kk

FROCITITRRAR, i,

B4 FIABDY ET

AT AL TTOT, W LATENIL TR L > TIT - TRELY,
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R % . RIS SV R BRI
EE T, WD IED7DOBA A %]
BETEILOTHDLI L

8.73 | Direct contact between gas and microbial cells | =F L > 444 NH R LAY
is essential; precautions should be taken to DOEE IR BRN, WETHD D
avoid the presence of organisms likely to be DUNTHLIR L= X 0D LD ey
enclosed in material such as crystals or dried BIZH LA BN TN D & 5 28 AEY
protein. The nature and quantity of packaging DIFEERET 5 Z & M OMWE & &
materials can significantly affect the process. L. = F LA A RREEO 7 =& X

DOWE L BICERREELY 52 5,

8.74 | Before exposure to the gas, materials should be | =F L > A F %A FH RIZERET HHI
brought into equilibrium with the humidity and | 12, #/fiZ47% 7 02 A2 X - THER X
temperature required by the process. Thetime | 1V A{BE LIRE & LI D2 L, 2
required for this should be balanced against the | AUIZ & ZE 72 BRI BREE BT O FRERD 2 B/ )
opposing need to minimize the time before (LS D7Dz Ezopposing (BRI :
sterilization. FEHARED) I L TANT o ASED D

L,

8.75 | Each sterilization cycle should be monitored HEOFHEY R (National Competent
with suitable biological indicators, using the Authority) 23, X7 A FU w7 U U —2
appropriate number of test pieces distributed KGR L TWARWIRY (K IRE V1 7 v
throughout the load unless parametric release WX, EE RO AT AN A
has been authorized by the National Competent | %7 —4% CTE=%— Bl) +22¢&¢, =
Authority. DOBIL, #Hf (load) DOEMEIZ/HAN &

B REDOT A P E— R B L
TITH 2 &,

8.76 | Critical process variables that should be BHE7T o AON)TF—varBLO
considered as part of sterilization process HEE=Z ) VIO THDHLEER
validation and routine monitoring include, but LD EER T v ALK T 1T, KD
are not limited to: EO gas concentration, HbDOTHDH, 2L, TNETICIRES
relative humidity, temperature and EO gas ND5HO TR : EOF AP, Fxt
pressure and exposure time. TBRE, 1B L EON AE S, M ORI

f#o
8.77 |  After sterilization, the load should be aerated to | J&E %, Wit BE SN 5,

allow EO gas and/or its reaction products to
desorb from the packaged product to
predetermined levels. Aeration can occur within
a sterilizer chamber and/or in a separate

aeration chamber or aeration room. The

W5 L CWDHEOH A KO/ UTRG
BRI FTORESNLTND LNLVE
Tz (desorb) 57 DBERETTH
Z &, BAUE, WMEEOTF v N — (I
) W, KO/ T BoBgSHTF v~

FUCITITRAAR, BB, A 7 IARHY 7, FOUTHLTT O T, Hr LATENIL TR L > TIT - TRELY,
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aeration phase should be validated as part of the

overall EO sterilization process validation.

N BHDHVTRERETITY 2 03k
D, BROT oA X, BIKHZ2EOM
H7aeAR)F—r g vro—fe L
TRYF— B,

Filtration of medicinal products which cannot be sterilized in their final container

B AR CRAE R WERS O A58

I B3 S IRk

8.78 If a liquid product cannot be terminally b UIRIR OB M8 250 S | Al icfb

sterilized by a microbiocidal process, it 5EZAD7EEA (microbiocidal 2% BRI
should be sterilized by filtration through a process) |2 & T, FRIRRE HIRZR2 VDT
sterile, sterilizing grade filter (with nominal | &AUE, WE O, WK L — KO 7 4% | ZBEARO TR
pore size of 0.22 micron (or less) or with at (AFLER0.22 u mdb> D WVIZZE LT &2 FF
least equivalent micro-organism retaining D) b LI THREOMEMRE | RROSEEE
properties), and subsequently aseptically 4 (equivalent micro-organism retaining DB LR3I =%
filled into a previously sterilized container, properties) % 7 4 L& T, RAEREE | o Z &
the selection of the filter used should ensure | 1T\, Bl Xfe X | T OB L 72 FaslZ MR
that it is compatible with the product, see BICREEZ T2 FHT 274150
8.119. & DEEMZEFOZ &, 8.119

Suitable bioburden reduction and/or HESHROZ &,
sterilizing grade filters may be used at INA F =T AR O 22 7 4 v
multiple points during the manufacturing & RO/ XL BE T v— N7 4 vE
process to ensure a low and controlled Z BET o 2AOEROETCHEH LT
bioburden of the liquid prior to the primary HEW, ZIVIAKROBE 7 L— RO 7 4
sterilizing grade filter. VB DRI, E DD INA F3—F 2 E A&

Due to the potential additional risks ofa | < L, 22 2FBT 5 Z & ZEFEIZTH720
sterilizing filtration process as compared to Thas,
other sterilization processes, a second L DY ik & i LT oo, B Al
filtration through a sterile, sterilising grade Ta AOEERNRMAMBY 2 71285
filter (positioned as per clause 8.15), T, REOBEBNC, HEEHOWE Y L— KD
immediately prior to filling, is advisable 74 VF (BASHICFIR SN TVDH LS

RETD) WML TOHE _ 0 EE+52
LEWET S,

8.79 The selection of components for the AT AT A (R, TABLOXRC b | k: 20502
filtration system (including air, gas and vent TUANEEEGT) OayR—3xr b (k) VIR—% b
filters) and their interconnection and BIE L, AEY AT LEPHN O AERS EHERART

FULTIERER, B, 2 A 7 IABDHY £, FOUIHZTTOT, M LTS TR L > TUT> TR EW,
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arrangement within the filtration system, LEE (LT o FEETe) X SR | 13, AR
including pre-filters, should be based on the i DR B R E IS, SGEAL AT IORERE
critical quality attributes of the products, L. &L CaBlrfiR o (justified) FLBbhs,
documented and justified. 21TH 2 &,

The filtration system should not generate AT AT ME, 7 7 A 23— (fibres) Al AT LT
fibres, unacceptable levels of impurities or RAESET | M OFTFE SR | Bl 5 ZRERE
otherwise alter the quality and efficacy of the | V& C ST, HAHWIIBIOBEBIZ L >
product. TGO MESLHEIME LB EERn

Similarly, the filter characteristics should &,
not be adversely affected by the product to be [FERIZ, 7 4 V2 OFRPEZ AR %AT 5
filtered. Adsorption of product components IZ L DEEREZ TN b, "A 0L
and extraction/leaching of filter components TG DRFERR, 7 4 VB T DME
should be evaluated (see Single- Use-Systems, | 7>5 OflitH¥) AH® 2 3F i35 = & (B
Clauses 8.117-8.119). [ 2 A 7 L5 Single- Use-Systems®

8.117-8.119HZZ MDD Z &)
8.80 | The filtration system should be designed to: | A AT AL, KOS EHBE L THREHT | AV AT A%

5L

SHEEDOE G HIE

a) Allow operation within validated process

parameters.

Q) N TF—hrEShie7 kARG A—4
DOFPHANTOBRIEZAIREL T 5

b) Maintain the sterility of the filtrate.

b) AR OB M2 RFFT 5

¢) Minimise the number of aseptic connections
required between the sterilizing filter and the

final filling of the product.

c) MBEHZ 4% & THEORKY
T | ORI CHE L b BEDa R v
ay GRIE: B zk/hE35

d) Allow cleaning procedures to be conducted

as necessary.

d) BEIZIECTTTbhD L9727 ) —=
I HEEAREE SED

e) Allow sterilization procedures, including
SIP, to be conducted as necessary. The
sterilization procedures should be validated
to ensure achievement of a target sterilization
assurance level (SAL) of 10 or better (e.g.

107).

e) MBI U AT b DI i (SIPE
Ele) ZATRE & T D, £ DRI S 1E1E108
HodVFENLLE (107) o BIERE R

ORFET D L DTN

F—hFnIL.

E LUV OB

f) Permit in-place integrity testing, preferably
as a closed system, prior to filtration as
necessary. In-place integrity testing methods
should be selected to avoid any adverse

impact on the quality of the product.

f) LEIZGU T, AlaioEE etk
B2 (in-place integrity testing) % JHE &9
L2 ETHD, ZOEBTEMERRIIH
FLLIE 70 —AROVRATLETD
L Th D, EETEMERBER, W
it D S A~ DA 72 2 FAKIC B 5 A

YR LT DL IITEETDH L

FROCITITRRAR, i,

YA T ARD Y ET

AT AL TTOT, W LATENIL TR L > TIT - TRELY,
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8.81 | Liquid-sterilizing filtration should be WRD ABBEE L, A = ¥ AN F— | AilEEO Y
validated during initial process validation. a IR TFT— T2 N TFT—v | T—va v
Validation can be grouped by different a i, WEOME (strengths : fRIE 2 2
strengths or variations of a product, but Tl “BRE EEXTH W) oy,
should be done under worst-case conditions. | &2 WEANY =—3 9 VEIZ T L—T (L
The rational for grouping fluids should be HRAMN, V—RA N —RAFMHTITH Z
justified and documented. LOBIED 7 — 7B L TOR B
AL (rational) . & DOIREEAYZ S PEOME
WREFAL, XFbETLHZ &,
8.82 | Wherever possible, the product to be filtered | FIREZeSAEICIL, AilAEAT 5 WA ME | IR COMEY
should be used for bacterial retention testing. | filiZ23X5% (bacterial retention testing) |2 | T L o Uik
Where the product to be filtered is not AT22 &, Ai%75 RS, MEHE | OEEEROF
suitable for use in bacterial retention testing, | #BR COMAICE L T e WAL, @Y | ik,
a suitable surrogate product should be B EZORBROMERT LD,
justified for use in the test. The challenge IMERE) 2 Y DRI & IR~ D = & M
organism used in the bacterial retention test | SEFREBRITAEH Lo F ¥ L o VHEIX GRIE -
should be justified. ZOEMRIZE LT o) SRR 224 P D fiER
EERT DL,
8.83 | Filtration parameters that should be NRYF =g RAEOTa v ATEE | N)F—ar

considered in validation and routine
processing should include but are not limited

to:

TRELBONRT A—ZT ROFIHEEE
e L, BEL, ZHEFIZBEEND HOD
TIE7Zeu ;

LHE a2
TOBFET X
AEDINT A —

7

a) If the system is flushed or integrity tested

a) bLFDYRAT LERELSOWHET

7T 7T

in-situ with a fluid other than the product, 7 Z v vad N, insitu GRIE : F0 | B 5Bk
then flushing with the product should be part FFEORE) TRAEEORBRETHDOT
of the process. B, iz, WELTOTT v Tk

YT meAO—FE L TITH 2 &

b) The wetting fluid used for filter integrity b) 7 /L& BEE OHERIZHSL 7 0 | % OERNE
testing based on filter manufacturer’s VB OSEEMERERICENT2REHO | BRI E
recommendation or the fluid to be filtered. AR (wetting fluid) . & L<IZAiE%

For the latter, the appropriate integrity test FTAREWEETOT 4V Z ORI, %HFIT
value specification should be established. B L Cid, )72 se 2 BR i o Bk %
RETDHZ L
¢) Filtration process conditions including: c) AT READOEMIL, WOZLEE | AT rEAD
w5 ES s

i. Fluid prefiltration holding time and effect

on bioburden.

i. MR D ST O PRFFFR] S LA A

N—=F v DO

ARSI IEREER

EEE]

ARZ

AT IARDY T, RUIBLTTOT, W LATENILTHUS L > TIT - TR0,
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ii. Filter conditioning, with fluid if necessary. | ii. & L/EETHIVUE, KB A -7 1kKE
TOTANEDaALT (ra=P
iii. Maximum filtration time/total time filter | iii. fc KD AEATERR, (7 4 L& —H
is in contact with fluid. WK L Hefih 9 D D) A FHRH
iv. Flow rate. iv. Jitis
v. Filtration volume. v. Al
vi. Temperature. vi,
vii. The time taken to filter a known volume | vii. BEEIRE D/ V7 IRk %E AT 5729 28 0D FIT ZEIRF#]
of bulk solution and the pressure difference WICHEAEEE, BEXOT o v Z EEE | O L RS
to be used across the filter. Any significant (across) W H7-OITHEHTHEE, | OFAZER
differences from those validated to those NYF— s SN ELEEH 5 B S
observed during routine manufacturing HIZER O BV ZEED 72 2/ B
should be noted and investigated. Results of ZEHIL, FUCER LT, liEEITH 2
these checks should be included in the batch Lo TNHDTF = v 7 DFERIZ, Ny TF
record. FLEEIIED L 2 &,
8.84 The integrity of the sterilized filter WHEBEO7 4 VB2 T T Y GRE: A | WEE 7 V¥

assembly should be verified by testing before
use, in case of damage and loss of integrity
caused by processing, and should be verified
by on line testing immediately after use by an
appropriate method such as a bubble point,
diffusive flow, water intrusion or pressure
hold test.

It is recognised that for small batch sizes,
this may not be possible; in these cases an
alternative approach may be taken as long as
a formal risk assessment has been performed
and compliance is achieved. There should be
written integrity test methods, including
acceptance criteria, and failure investigation
procedures and justified conditions under
which the filter integrity test can be repeated.

Results of the integrity tests (including
failed and repeated tests) should be included

in the batch record.

WEEE) OERMEIE. e ARRRT S
B Ay VR0, SERMEOIRN S DA,
HHRNCRBRIZ L > THERT 22 &, 2L
TRNTARL b, Ty 7—Yar7nm
= UFBE—A I N—T a3 HDNET
Ly vy —h—/L RORBO X 5 722, i)
RIECE > T HEHER TOA T A
R L > THERT D2 &,

INZ ey FH A T LTI, 2
FRE TRV LTS TV D, ; ZD
O RGAE ERXR Y A7 TEAA Vb
ZATV ERNESE A R STV DR Y 12
BOWTEL BOT Ve —F%& &L 52 L0
SNDTHAH, LF LS tERER
FIEPFEL TS Z &, ZORBRITIE
WX, FFAHIERYE (acceptance criteria) &
TG ROFEFIRELEZHR, EDT 4 VE
SEARMERBR 20 K L CTIT 2 2 &0
FRAOZ UMD (justified) 2 &TeZ &,

FEAMRBR (KRG Lo, BLO
YKL T oA &) OfERIT.
Ny FrRigEICTEEH TS &

DFEEMERER
RIZEAL T

AROCICITRAR, R

AT IARDY T, RUIBLTTOT, W LATENILTHUS L > TIT - TR0,




=« Pharma Solutions Co., Ltdl.

ZEYE EU-GMP Annex-1 808X (RIRIRIGET 45 1150 71/ 123 H (7707 - Ja—ar AR e
H J& 3T S =P

8.85 | The integrity of critical sterile gas and air EERMEE TR BIOR 74 02T | [UEAHET 4V
vent filters in the filter assembly should be Y7 (R AREE) o7 —X2 b | ZomettoR
verified by testing after use. The integrity of | 7 ¢ /L& | O5gaEix, MEH%ORBRIC L | BRESK
non-critical air or gas vent filters should be STHRTDHZE, 7A4NETEYTID
confirmed and recorded at appropriate HIEMEORNT A& D VNFEZER DR B
intervals. T AV F OFEEMEE, HE) HE TR

L. otk 22 &,

8.86 | For gas filtration, the avoidance of HADAHWBIZE LTI, 7 4 V2 DWW
unintended moistening or wetting of the filter | 7 4 L Z ¥~ h SN TWAEREDER L
or filter equipment is important. Thiscan be | TW72 UV NE Y (moistening) & 2 WMXiFRAL
achieved by the use of hydrophobic filters. (wetting) ZBETHZ EDNEETH D, =

FUTBAKIED 7 4 v & O FIC & - T
R D ZENRHHKRD,

8.87 | Where serial filtration (one filtration is HigE AW (D —2DAWMITHEE ., IROAH | HifE AT
followed by a subsequent filtration) is a WG| EHEXIThND) B, 7o' ADE | 57 4 /LFD5E
process requirement the filter train is RKERoTWBIEARIF. FDOT7 4 NF b | 2RBOTERN
considered to be a sterilizing unit and all A > (filter train ; RIE  —FE DT 4V F | &
sterilizing-grade filters within it should Oy M) IFEEAO=y N (FEE) T
satisfactorily pass integrity testing both HHEEZLNDOT, TOHMBENDOET
before use, in case of damage during DWE 7 L— KD 7 ¢ V1%, T (7
processing, and after use. DEAHRDHE Ay URNET DA RIE

HIBED 7 4 VB DX X POFREME L E

2 Bid) & %DM DR

., TRCEETLHOTHDL L,
8.88 | Where a redundant sterilizing filter is used, V# & b (redundant ; 5RIE & 729

the additional filter does not require post-
integrity testing unless the primary sterilizing
filter fails, in which case the redundant filter
must then satisfactorily pass post-use
integrity testing. Bioburden samples should
be taken prior to the first filter and the
sterilizing filter, systems for taking samples
should be designed so as not to introduce

contamination.

D) BEA 7 4 VX BERTLHEG. AK
DIEHE 7 A )V F B RBEEIT R HIRVIRY |
ZORMEEI D7 4 VB2 1E, 7 a2
THOFEEMRBREZIT O BERR, ZD
& 9754 GRYE : primary sterilizing filter
DG &g o T E) 1L DV F 7 b
7 4 N ZE AR OTERMERERIC 572
WE A LT e 67220 (must) o &)
D7 4 NEFLOWEM 7 1 v & DRI
RAFR—=F VO TN E TR
EThD, VTNV ERRTDVAT A
WX VB A EANT D 2 E 03 e KD IRk
T5HI &,

FROCITITRRAR, i,

AT IARDY T, RUIBLTTOT, W LATENILTHUS L > TIT - TR0,




=« Pharma Solutions Co., Ltdl.

ZEYE EU-GMP Annex-1 808X (RIRIRIGET 45 1150 72/123 H (7707 - Ja—ar AR e
H J& 3T S =P
8.89 | Liquid sterilizing filters should be discarded | I&IKIRE N 7 4 L Z 1T HD—2Dm v b | AIWEIKE T 1 /L

after the processing of a single lot. The same

DTt ARG EET L W7

2D 1EER L

filter should not be used for more than one 4 V2% 1/E2H (oneworkingday) LA E | WO
working day unless such use has been O, ALV &, 2L, 2D LS
validated. RERABANY T — FENTWEHEE R
<
FormFill-Seal 7u—-:7u— Y —)L  (Fik: Z0OEIFCOERECHESH )
I B3 FNS S a Ak
8.90 Form-Fill-Seal (FFS) units include Form-Fill-Seal (FFS)ZEi& 1%, ZAFYEM:ZZ | USP T AL
blow moulding from thermoplastic AF w7 (thermoplastic) DERIHOT v — | HEHITIL,
granulate and thermoforming from JZ (blow moulding) &, EARIEAMET"Z 25 | “100% integrity
thermoplastic film typically known as T DT 4 IV LEENERIET 5D THY testing” 1&. HA
Blow-Fill-Seal (BFS) and Blow-Fill-Seal (BFS : fRiE  pJERIKEFEIE)C, | FEOREMHRA &
Vertical-Form-Fill-Seal (VFFS) Vertical-Form-Fill-Seal (VFFS: 3R7E E'r—a | (30080 -7z
respectively. B, FNFNIL BN TWD, WEE O F 51 7
VFFS process is an automated filling VFFSO 7' nt ZZHBFEO I mE AT | AbiLd,
process, typically for terminally sterilized | Y. > 70 (HED) HHNET 2TV
processes, that may utilize a single or dual (ZJE) owebs 275 FRIE: “webi 25
web system which constructs the primary | &7 OEWKIIARZ) MFHASNE, 2DV A
container out of a flat roll of thermoplastic | 7 2%, BRI T 4 L AD T T OB —
film while simultaneously filling the TV BRI — R A% (primary container)
formed bags with product and sealingthe | ZE5k L C. RIFIIZTEN I D,
filled bags in a continuous process. ORI TORMITEERS (fusion) 12X
All such containers are considered to STU—VETDHEEZ LI, TNNTZHIT,
be sealed by fusion and, as such, fall under | 100% (&%t?) OEEMERERE1T 5 BRIZH
the requirement to perform 100% integrity | %492 & A2 S5,
testing.
8.91 | Process parameters relating to seal D VFEAMIZE L TO IR E R NT A—F | — 52RO

integrity should be validated and
appropriately controlled. Critical
parameters include, but are not limited to:
seal strength, seal uniformity, sealing
temperatures, pressures, sealing times and
dwell time for filling. Seal strength and

uniformity should be monitored routinely.

EANYF— R &RV, OBEICERT S 2
Lo HERNRTA—HROLDONEEND N,
INEFITRESILD & D TIEAR
SR, P,
— VR, BEXOFEDOT 2V A A
(dwell time for filling) . > —/LoREE & ¥—PH:
T, BEMICE=4—35Z &,

=)

—VIREE. B, v

HYNTA—H

AROCICITRAR, R

A TIANDY £,

AT AL TTOT, W LATENIL TR L > TIT - TRELY,
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8.92 | Samples of filled containers should be FI L 7o Bgm DY 7V, — kAR kRE (] | SRR OVERE
tested for general performance e.g. ZIE, BEORGMESC T — ) B | REBEk
ease-of- opening, and seal uniformity. FTH5Z L, BTV A XEBEEL QRMD
Sample size and frequency should be FHNZHESL Z &,
based on the principles of QRM.
Blow-Fill-Seal technology 7u— -+« 74 - ¥ —n (RIEFEFE) B
H B3 FBES Ak
8.93 Blow-Fill-Seal (BFS) units are purpose Blow-Fill-Seal (BFS)I%., #Fifk & L CIERL | BFSOAEEL
built machines in which, in one continuous | ENBHDOTH Y, —DOEFEA R IEE
operation, containers are formed from a T, BBHRBIEOX Ly MDD EEED
thermoplastic granulate, filled and then BIEAEATV, REL, 2L Tr—17T5%
sealed, all by the one automatic machine, HLbOTHDH, ZNHETE1HOHIE
see glossary for full definition. WTITH, LVELRERIT. HiEEE
SR Iz,
8.94 Risk management principles should be used | 4i%H&hk DFRFF & EIRE HOGRIAYIEY | BFSEEORRFHRE
to justify the machine’s design and PO (ustify) 121X, VAT =RV R | OFEFIH

operational controls. These controls should
be in alignment with the site’s
contamination control strategy. Aspects to
be considered should include (but are not

limited to):

Y RFORAIEEHT L2, TNHDOE
PRIT Y 3% B i O 5 YL A BRI & B
DL, BETANSFHLELTKROR
BT onb, L, ZRETICRE
SINDHLOTIEHARN

a) Determination of the “critical zone” that
should be protected from contamination,

and its control.

Q) GREN OIS~ THEY— ] O
REL, TOEH

b) Environmental control and monitoring,
both of the BFS machine and the

background in which it is placed.

b) BBEDEH L TOE=F 1) 7, BFS
O L FRNEINT ANy 7 T T
IN2Xi D)

¢) Integrity testing of the BFS product

pathways.

¢) BFS T O iR I D 55 43R

d) Duration of the batch or filling campaign.

d) Sy FRGE & FEHEREDF ¥ =
ORI DE =

e) Control of polymer starting material.

e) WY <= —DHFEFE

f) Cleaning-in-place and sterilization-in-place
of equipment, and air and product

pathways.

f) s L TR EH-GORK] OF
B & E R

AROCICITRAR, R

A TIARDY T, FTHZTTOT, W LTEITLTH L > TT>TREVY,




=« Pharma Solutions Co., Ltdl.

ZEYE EU-GMP Annex-1 808X (RIRIRIGET 45 1150 74 /123 H (7707 - Ja—ar AR e
H JR X AROCEE TRk

8.95 Shuttle and Rotary-type equipment used for | ZIEM72 7 L — FAZER (GRIE : HEPAY
aseptic production which is fitted with an AV E ZEm SR DT —v v U
effective grade A air shower should be — A A T BRI LA s O v v
installed in at least a grade C environment, MR (FER) L te—& U — ([
provided that grade A/B clothing is used. i) OEREIX, A TH 7 L — RCER

ICRRET 52 &, 272 L, 71— RAB
DEKEITH Z &

8.96 For Shuttle-type equipment, the T MABIOBEEHIRT LTI, E ORI
environment should comply with the viable | at rest (FE{EZRE) D4R X OIEAR (R
and non- viable limits at rest and the viable | ki 1) OFREfEIZHE S L, in-operation
limit only when in operation. The shuttle (MEZERF) ORFCIXAEREOREMIZHES L
zone should meet grade A viable limits. RITUTZR B (FUE B EEN T 2

EFBIZLY | REMEICAL RN ERH
Ll LEbnd) . Yy by —r R
H AEEBENT DD KIR) X, 7 L—
K ADREEIZAETHZ &,

8.97 For Rotary-type equipment the environment | 7 —% U —BIOEIRICE L CiX, £ OEREL
should comply with the viable and non- IX“atrest” (GEEHERF) ORI L OIEA
viable limits “at rest”. It is not normally B OREMEICHEGT 5 2 &, Biiho Y
possible to perform environmental v v (parison) WOBREEE=4% U v 7 %47
monitoring within the parison during HZ &Ik, WE, RAMRETH DL, Ny T
operation" Monitoring of the background FURREOE=X) U 7E, VAT <X
environment should be performed in VA NOFANZHE S TERT D Z &,
accordance with risk management
principles

(FRIE) (DA FRXT 4 T) XYY liE, Xy MROTTAF v 7 5% T
o — IR TR LT, XA RICT D GEFNY YU EES) | ARy b Y
EEMEND, Y YT ERB TFIZTTL 20, 208 Y v EREOSMUO
B BN TN D BT TERARIAS., FITLERE IR EIA ZDERTE D TR
BEDZ ENT o —RIETH D,

8.98 The environmental control and monitoring | BRIEEFHEE=F V7 - T u /T AT
program should take into consideration the [BFSO 7 & A & » CHAT H1EHE
complex gas flow paths generated by the RREOWERE] L. THE T vt 20 EE
BFS process and the effect of the high heat | DHOEE | 2 EEBICAND Z &,
outputs of the process.

8.99 In addition, for Shuttle-type designs, the B2, ¥ MVEIOBRFHIE L Tk, 23

area between parison cutting and mould

sealing should be covered by a flow of

VDA v e, EB—R (RES) v
— V7 () oMoREkiT, #0EE

ARSIz

AR, . XA T IARDHY £, RUIB LR TTO T, HE EATENFIS TR L > THT> TR EW,
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HEPA filtered or sterile air of appropriate =TT L— RAL T 5D+
quality to provide grade A at the critical BB DHEPAY 4 VA2 2@ LT, DWW
zone. I OZERORIIZ L > T AA— (D)
Zk,

8.100 | Blow-Fill-Seal equipment used for the AP 21T O WO RIS AT 2
production of products which are terminally | BFS# &1L, 472 < TH 7 L— FCERIE
sterilized should be installed in at least a T5HI &
grade D environment.

8.101 | External particle and microbial AU~ —HROINT D OWRL T3 LY
contamination of the polymer should be EIBYIE, R <= —DIFEER L O EL v
prevented by appropriate design, control, AT LAO#EERERE, BH, BLOA T
and maintenance of the polymer storage and | > XTI Z &,
distribution systems.

8.102 | Interventions requiring cessation of filling [FHEED,/ I Ta—A 71 BLOY
and/or blowing and sealing and, where — V7 (FEE) | BIOMEREGAIX
required, re-sterilization of the filling FeIEME DB I, BIfRICHEL, 2L T
machine should be clearly defined and well | #EEEMEIC X 2 FEFIEIC 0 FEH#H T
described in the aseptic filling procedure, 52 b, o, BREBEETRERA I
nd included in the aseptic process —TalbE»AHZ L (9.361H) LB
simulation (refer clause 9.36). DL,

8.103 | Process validation should take into Tt AN F— 3 i, oW EIC
consideration critical operating parameters | f > /37 " &5 2 B X 9 7 YLD E
and variables of the equipment that impact | Z72iElR/ T A — & 5 L OEBR 125
on the quality of the product, e.g. filling BIaZ L, flziX, FREEE, iR
speed, extrusion temperature, filling times. (extrusion temperature) | FEIHKFHTH 5,

8.104 | Samples of filled containers should be FA B RO TNV A —RE 7R PEREIC

tested for general performance e.g. ease-of-
opening and wall thickness; sample size and
frequency should be based on the principles

of QRM.

OWTHERT 5 Z L, flziE, BEO LY
X (ease-of- opening) L EEEIROE S Th
D5 P T NOY A X (FUE: i) LR
JE1X, QRMOJFHNICHESL = &)

AROCICITRAR, R

AT IARDY T, RUIBLTTOT, W LATENILTHUS L > TIT - TR0,
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Lyophilization @Rf5EZIR
H Ji 3L ENES I A2 b
8.105 | Lyophilization is a critical process step and | WS EE R 7 BB AD AT v 7T | BAETEEE O
all activities that can affect the sterility of b BB D OITFERIO M LI R | L YL B
the product or material need to be regarded | % & TOIEENL, WEFEORLH 5 WVITR | BOER

as extensions of the aseptic processing of
that sterilized product or material. The
lyophilization equipment and its processes
should be designed so as to ensure product
or material sterility is maintained during
lyophilization by preventing
microbiological and particulate
contamination between the filling operation
and completion of lyophilization process.
All control measures in place should be
determined by the site’s contamination

control strategy.

Bt O RIS & 5 7 1 ALBR D SiE
EThaLARTILENNLETH D, Bk
RS L 2 O T o 3L B D0
VEIFRA 0D B B M N RS R P AR
N2 EERIETDHEIITHFITDHZ &,
T AU, FEHURAE L SRR T e A D5
T E TOMNC, BAEW TG Y3 & Ok
TOHERER < Z LTk > TEREIND,
& TOEEJ7E (control measures) 1%, %
D RE T D5 YE BRI 12 K o THRE %
Lo

(Y

T9

8.106 | The Iyophilizer should be sterilized before | BSFEMIL, &2 — R GRIE : SO | USR8 OB
each load. The lyophilizer should be ) OEEE) ORNZBEEZ T 5 Z &, B | ERR
protected from contamination after HLIHRI T DR IR O REET D 2 L,
sterilization.

8.107 | Where there is a closing system for partially | TR EZRICHT HAE S AT ABFEE | T ¥ 2 /3—AD
closed containers, the surfaces of any T HGEIL, AEEZZERT HDICTF v | BREOER O
equipment protruding into the chamber to N—PIZEE M A MR 52 E0RES | EHIEOMAE
effect sealing should also be sterilized. WEAETDHZ L,

8.108 | Lyophilization trays should be checked to BAETIRETD ML A1X, BETHoY | HiHEE2T5
ensure that they are not misshapen and (misshapen) T7<, BRH-7=D LT | bAoA OB
damaged. NI L EREFEICTF v 7 TDH &,

8.109 | The maximum permitted leakage of air into | BHEHREN~DELKDOBKIRY —7 U — 7 ORfErR
the lyophilizer should be specified. £ (maximum permitted leakage) 1%, HE | K

T5HZ L&,

8.110 | The integrity of the system should be V— 27 HERBROBE LI, Y AT | WSO 5E
monitored periodically along with LADSEEMEEEMMICE=4—T5Z &, | BEOERNE
consideration of the leak rate test. =7 —

8.111 | With regard to loading and unloading the BOEREE A~ O —TF ¢ 7 GRIE BHE) | SRS Rz oo 3
lyophilizer: trrvua—F 47 GRE: BV HL) FRODVEEHIH

a) The loading pattern within the Iyophilizer | a) HFSHIEENO O —F ¢ 7% — 2 | HifTIERED LE
should be specified and documented. (HTRE) X, BUEL T, XET D | IC ko8&

FROCITIERAGR

0=

ARZ

AT IARDY T, RUIBLTTOT, W LATENILTHUS L > TIT - TR0,
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&
b) Transport to the lyophilizer and loading of | b) WALEZEHE~DREE, 6 L OMREE: | 7 L — FABRE

filled product, or other equipment into the
lyophilizer should take place under a grade

A environment.

HE~DOFHF R H 5 DI o g B0
a—F 4 %, S L— FABRBEDO R T

22k

EN

OFTHOu—7

S 7 HR

¢) Airflow patterns should not be adversely
affected by transport devices and venting
of the loading zone. Unsealed containers
should be maintained under grade A

environment.

o) BB LY, n—F TV —r
GRIE : 259 5 KR ORIz L - T,
RPN T = DER BRI RNT &,
B LT ARRWARR
containers) 1%, 7' L — FABREED F T
i R

(unsealed

BRI L TUvR L

HBOT L—
ABREL D T TR
i

d) Where seating of the stoppers is not
completed prior to opening the lyophilizer
chamber, product removed from the
lyophilizer should remain under a grade A

environment during subsequent handling.

d) BRAEHLREEDOBIBELARTIC, 2D —T
47 (seating) VERTRWIES,
FERCIREEN DY LB, 2 D%
OB OMIE, 7 L— FAOREETIC
RFFT 22 &,

TR Rz D B
FELLETCTO %
IARTER TR A
DT L— RAD

BREL T T ORFF

e) Utensils used during transfer to, loading

e) HHHLIREA~DOIRIE, v =T 1 7%

SR L AR (B

and unloading of, the lyophilizer (such as o7 rvae—F 4 v JICHRATERE | DO EOWHE
trays, bags, placing devices, tweezers, etc.) B xiX, ~vA, 2~y 7, placing L
should be subjected to a validated devices (FR¥E : @EE.?2) . ¥rE&v b
sterilization process. (tweezers) 72 &) X, NUTF—F&h
FRE T 0 252252 L,
Closed systems 7 @ —X F Y A5 A
I B3 S Ak
8.112 | Closed systems can be both singleuse | 7 72— X KT AT AL, YU ITN2—RATRT | BHRO VAT
systems (SUS) (i.e. disposable) and 2 (single use systems ; SUS) (T 72DHL7T 4 R | LD 2 DDHE
fixed systems (such as vessels with R—=YT) & EHEAT L (fixed systems) | OIFE
fixed pipework). Guidance in this (Bl Z X B E SN T-BE 2R v tL) O
section is equally applicable to both FWNGFET D, 20T a4 2 A,
systems. WHFDT AT MMZELE@HIND,
8.113 | The use of closed systems can reduce | 7 0 —X R AT LD AL, & FONTE

the risk of both microbial and
chemical contamination due to

interventions.

(interventions) (2 & 2 #AEME L UL 7275
DY A Y Wb SHDZ ERHES

AROCICITRAR, R

A TIANDY £,

AT AL TTOT, W LATENIL TR L > TIT - TRELY,
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8.114 | Itis critical to ensure the sterility of MABEIC L2 7 n e RTHEMT 27 n—X R | EEERICEL
product contact surfaces of closed VAT AORGEMEOMENEE | EICT D | TOREFEHS,
systems used for aseptic processing. ZENEETHD, BMEBIEICLS T avRIZ | 2 0OFEDT
The design and selection of any ERT 272527 0 —X RV RAT LD E | TE
closed system used for aseptic BEL, MEMEOHS 2L LD L LT
processing must ensure maintenance | 1X72 572\, BRE RN T 21T WF 2 —
of sterility. Tubing/pipework that is TROEE L, MEREAICEECE D L) ICERE A
not assembled prior to sterilization 5L, BIIFEA Y MY vy 7 OMEEE
should be designed to be connected 27 % (intrinsic aseptic connectors) & % WM&
aseptically, e.g. by intrinsic aseptic wA& v AT . (fusion systems) ZfEH] L T
connectors or fusion systems. BRI TH D,

8.115 | Appropriate systems should be in AT 22N MR EROTERMEORIEL, 3 | 22 ToarR
place to assure the integrity of those | BIZR U AT ABRDL_XSFELTNDH I E, 2 | —F ¥ M,
components used. The manner in NWEAT 9 FikiE, QRMOFRANCESWTCIRET | 8.114HDO T AT
which this is conducted should be 52k, WRMOBEEEZGED <TDYATBFE | LEWHETHE
determined based on QRM principles. | TE3 53%5& 1%, bl v A7 AEAMRBRES | FTHD L HEN
Appropriate system integrity tests sz &, L=,
should be considered when there is a
risk of compromising product
sterility.

8.116 | The background in which closed IR — A RVATLARREIND N I 7Ty | 77— RV A

systems are located will vary. If there
is a high risk that the system will not
remain integral during processing it
should be located in a grade A
environment. If the system can be
shown to remain integral at every
usage then lower grades, including

grade D, can be considered.

ROBREIIkA b DL b, L, TriEX
EIToTCWBIIZ, 2D AT AREEMEE R
THRWVWEWIENY A7 BFET DD Thi

. Fh GRIE: 7 —X RV AT A) &, 7
L— FARBICMESEDZ L, b LYHEV A
T LN, LVIEWTL—FK (FL— KDEET)
DFFEEEH T, ERMEEZ > TV D Z L BAFE
HRZDDTHhIUT., FRE: 20X 5 REW
L—RNTOEMEZ) BX5Z Lntiks,

T LD E DN
v 77T B
5E

FOITIERAR, B2, A 7 IARDHY £3, RLIALTTOT, I LTENIL TR L > TUT> TT S0,
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Single use systems Y v Zarza—2x (BEER) X7 A

H B X

R TR

= SV

8.117 | Single use systems (SUS) are those
technologies used in manufacture of sterile
medicinal products which are designed to
replace reusable equipment. SUS are typically
defined systems made up of components such
as bags, filters, tubing, connectors, storage

bottles and sensors.

LN — AL AT A (single use
systems; SUS) 1, MEE IS ORTE|IC
RSN EMCTh->T, BEHETD
BEARICIE S MR D7 DIEREF ST
%, SUSIZ, Ny 7, T4nE, Fa—
7, axs g WEARB L O o —
DX BRI 72D, —RINIZE
BENZV AT LTH D,

8.118 | There are some specific risks associated with

SUS which include, but are not limited to:

SUSICEED DO DEFEDY A7 L L
TKRDE IR DNEFEIET D, 12721,
ZHIZREEND SO TiE7ew .

a) Interaction between the product and product
contact surface (adsorption, leachable and

extractables).

a) B & W EARE & O EIER (%
., i)

b) More fragile than fixed reusable systems.

b) BESNHMHI AT AEDH 2
RV ENG W

¢) Increase in number and complexity of

manual operations and connections made.

C) ¥=a T MR DML B E T %
1% & BAEMED IR T 2

d) Design of the assembly.

d) 7k 7Y — GRIE AL THIOE

g OF YA

e) Performance of the pre-use integrity testing
for sterilizing grade filters. (Refer to clause

8.84.)

e) WEH I/ L—KD7 4 V2 IZBLT
O ARTEEMERBROE (8.845HE
ZHR)

f) Integrity testing.

f) FeatkatiR

g) Pin-hole and leakage.

g) ErA—nE&iEn

h) The potential for compromising the system

at the point of opening the outer packaging.

h) SMAIDTILE 2 AR 2 BE T o 7%
VAT NEfEH <45 ek

i) Assessment of suppliers of disposable
systems (including sterilization of these

disposable systems.

i) 7T 4 AR—VT IOV AT AOHHE
FOTHEAA L (45T 4 AR—H

TNLDY AT AOWHE &S Te)

J) Risk of particulate contamination.

i) BB ) 2y

8.119 | The compatibility of materials used for
product contact surfaces with the products

should be ensured under the process

conditions by evaluating e.g. adsorption and

L & R S DM D
AP (compatibility) (X, 7 =& 2 D5t
DO FTOFM (B2 1E, BAESLRE I
THROGME) ZRERIATO 2 L

FOITIERAR, B2, A 7 IARDHY £3, RLIALTTOT, I LTENIL TR L > TUT> TT S0,




=« Pharma Solutions Co., Ltdl.

2E%k EU-GMP Annex-1 0EFR  GHRIREGTH 1 10 80 / 123 H (=IT7NT )a—sar AR A
H JR X NS Ak
reactivity to the product.

8.120 | Extractable profile data obtained from the SUSOIERE AL DY 7 F A ¥ —2 b D%
supplier of the components of SUS may be 7o Y (extractable) 7'& 7 7 A LD
useful to ensure that extractables and T —21%, SUSH S DIHPIE L OV H
leachables from the SUS do not alter the ¥ (leachables) A3#& D SHE 248 2 700
quality of the product. A risk assessment TEEREET A A THKR LD L
should be conducted for each component to BEAHH, T e T s A NDT—H
evaluate the applicability of the extractable O A RREME (applicability) % FEAi4 2
profile data. For components considered to be | 7212, R ERICOWVWT, VAT
at high risk to leachables, including those BAA L NEERT D L, BREY
taking up leachables extensively or those (leachables) (Zxt L T Y A 7 ZH¢D
stored for longer periods, an assessment of EEZZ HIHRERRRIT LTI, JAEE
leachable profile studies, including safety FA7RREMNH T D2 b, HDHVIEE
concerns, and should be taken into WM OEFELZZEBICVND Z L I\
consideration, as necessary. If applying Bra7 7 A NVHEBEOTEAA L MNT
simulated processing conditions these should | X, Z2ME~DBEEEDODL L%, &
accurately reflect the actual processing TS LTERTLHZ L, bLyIal
conditions and be based on a scientific —hLEeT A GtE#@AT 570
rationale. i, TRSIEEBEO T ot A TT> T

D 5 EMEIC IR B S, B2 22
PEARIL (scientific rationale) (ZH-3< 2
L,

8.121 | SUS should be designed so as to maintain SUSIX, B L T 2iESM & T o
integrity during the intended operational SERMENRFFSND Lo IT&ET 5 2
conditions and duration, especially the D NI 3 TS S RN 4] = b
structural integrity of the single use PISRAY it V=R e S Se S SUY
components under extreme process and DY J ) m— A DOHERER b OHEIER)
transport conditions such as during freeze and | 725 MR RFFESND L H1ICT5 2 &,
thaw processes. This should include T, A MU Yy T OMEERE
verification that intrinsic aseptic connections | #feill (B L MBI O H) 23, T b
(both heat and mechanical) remain integral DEHDOTTEH, Z2B5EaEEE L T
under these conditions. % Z L O (verification) H&ETeZ &

8.122 | Acceptance procedures should be established | = AN ZEHEZ L L, #iL L, 207 1

and implemented for SUS corresponding to
the risks or criticality of the products and its
processes. On receipt, a visual inspection of
outer packaging (e.g. appearance of exterior

carton, product pouches), label printing, and

TADY R 7 RLEKRM (criticality) (2HH
JEEET, SUSIZoOWTENEEiT D
Z &, ZERFIC, MO mEE (2R,

M D Be AR — L OB, o An) |
T VDI BRORMA SN TWD X

FOITIERAR, B2, A 7 IARDHY £3, RLIALTTOT, I LTENIL TR L > TUT> TT S0,
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attached documents (e.g. Certificate of X, RBRAGEE . PR IR AL
Analysis, radiation certificate) should be E) OBRTOMEEEZ, 1752k, M
carried out. Prior to use, each piece of SUS ATZ, SUSDOAEREL T ARG S 7o kT
should be checked to ensure that they have Peo THIE XN, MO IN TS 2
been manufactured and delivered in EETFv I THI L,
accordance with the approved specification.

8.123 | Critical manual handling operation of SUS, FHANL TR O D X 5 72, SUSOEE

such as assembling and connecting, should be
subject to appropriate controls and verified

during the aseptic process simulation test.

., =TIV TONY RY 7Rk
X, U EER ATV, DO MR ERES
DAL Ialb— g rRBREZEUT

e (verified) 52 &,

FOITIERAR, B2, A 7 IARDHY £3, RLIALTTOT, I LTENIL TR L > TUT> TT S0,
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9. Viable and non-viable environment & process monitoring
AW (EY) LIHEAE (T) ORERIVCToRRDE=FY

[ =770 « J)a—av AR e

General (—HXHYZIH)
H | R X RLR =P A
9.1 | Thesite’s environmental and process YEZEIR G REFTORE L OV a2t A

monitoring program forms part of the overall
contamination control strategy designed to
minimise the risk of microbial and particulate

contamination.

DE=FZV T - Ta s T NE, e
WK OERL - DIF Y ) 2 2 % fe/MEd
% T DI R F SN G i 7 i H Y B
Mg D —AE KT DO TH D,

regards to the process and facility capabilities
with respect to the maintenance of sterility
assurance. The information from these systems
should be used for routine batch release and for
periodic assessment during process review or

investigations.

MEFFIZBI L T THEE T me 2] & ThE
RO R DERE G D, T
LDV AT LB TERITH
DOy FHE, KT AL E a—
LRECRIT DEMR 2T A A b
WHEMTDZ &,

9.2 | This program is typically comprised of the IO BEEROTutRE=HY Y | E=H VIO

following elements: 7)) Ta s T AE, —ANICZLUT 0% | MR
RTINS,

a) Environmental monitoring — non viable. a) WET=FV 7 - FEEH AT
b) Environmental monitoring — viable. b) IREEE=#V27/ - /£ A
¢) Aseptic process simulation (aseptically o) ME Tk AL Ial— gy (| MERESS 2
manufactured product only). BEHEREIC L0 BE L7 RIZER D) L—var

9.3 | These key elements provide information with INDHOEEDERL, WMEMERIED | BET=%1U

70E. Ny Tl
A=t S P
2 —, EMRT &
AR NDILEL
ThbD

Environmental monitoring

BREE=F2VY )

of monitoring and incubation conditions (e.g.
time, temperature(s) and aerobic and or
anaerobic), appropriate risk assessments
should be conducted based on detailed
knowledge of the process inputs, the facility,
equipment, specific processes, operations

involved and knowledge of the typical

FfE (203, Ref), R, AFE ik
KME) IR ERMESLT DI, TrERA
Ty b GRE: T rERTNZ AW
&) L MER, HEE, WxoToe R B
HEEOFEM R AL, RO S % i
R 72 A 7 v — F DHEERIZ IS
T YR Y A7 TRAA NEITH Z

IH i 3 FSES I A b
9.4 In order to establish a robust environmental R REE =XV T a7 A | O E=X )T
monitoring program, i.e. locations, frequency | F7ebBHE=F UL ZALESCHEE, B | COMAIN K

W7 m—7(—
Biotrak D¥ 7 F
Ailter OF|H)

S T LA

RiET=41

FOITIERAR, B2, A 7 IARDHY £3, RLIALTTOT, I LTENIL TR L > TUT> TT S0,
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microbial flora found, consideration of other L, FLTRMAHULED L S 7efhd | 7o 70 7T 5D
aspects such as air visualization studies MEHEDDLZ L, ZNHDY R T T | ARhEOEHT
should also be included. These risk A AV ME, BEFORREE=41 VA7 T7TEAA
assessments should be re-evaluated at defined | 7'« 7077 AOFMEEZMHRT 57 | v hOFElE
intervals in order to confirm the effectiveness . HESNEHRT, 20U 27Tk
of the site’s environmental monitoring AR M EEMRICHMI T2 2 &, & | FLv Roafre
program, and they should be considered inthe | LT, b %, YFHRIEFTO L2 B | (G4 ELES O
overall context of the trend analysis and the SIHT &G YRS BRI O RRARIL E R | AR E O
contamination control strategy for the site. bLEDLET, BETLHZ L, BAETEETD

(RiE) REOZBEEED 1 O3 >ORBONEEMR L, MELHMFELZ S 2T,
COHEDO ARG I L&, HELET S,

9.5 Routine monitoring for clean rooms, clean air gV = —0b, 7 )= —EEE “In operation” T
devices and personnel should be performed BIXMEEEOBEWET=XY 7%, | OE(E LT 2
“in operation” throughout all critical stages, ETOEBEREMEZBEET “In & 2 DA
including equipment set up. The locations, operation” (GRYE : BE TRENAEEL T
frequency, volume and duration of WAIREE) TITH Z &, ZHUCITHEER D | A, A, v
monitoring should be determined based on Yy Ny FbELI L, E=F Y T | TvE RHEBE
the risk assessment and the results obtained ONLE, BE, (VU7 VOofRRO) 5| Sk, VAT
during the qualification. BEOBRIGHOE XX, VA7 7R | A L w#grERHm

A b &AM TR DR R | OfF RIS
EOSWTRET D2 &,

9.6 Monitoring should also be performed outside =X YU, YEKENICRE VLT, | BEEE LS
of operations within the area, e.g. VEEA1T > TR (outside of DE=HY T
pre-disinfection, post-disinfection, prior to operations) HFEMT L Z &, BIZIX 1E | bITH 2 &
start of manufacturing and after a shutdown HERTOTHEE, FEZONRE, HiEOMK
period etc., in order to detect potential Al BEO Ty MU UM GRIE: | 7Y 7%
incidents of contamination which may affect UKD T L— 7 HiE]) % Th CHEEEIXY R
the controls within the areas. The number of %o ZAUL, HEKIENOFRICEET | 7RO
samples and frequency of monitoring should LB HMNIRVEROBENEAESE | WETHD
be considered in the context of the risk BRI 572D ThH D, B X
assessments and contamination control OE=4 Y TOREIT, VAT EA
strategy. A v LIGYLE NG & OB A B E

T5HZ L,
9.7 For grade A monitoring, it is important that JL—FR A OF=FY 7Tl BEE | Grade ADE=#

sampling should be performed at locations
posing the highest risk of contamination to
the sterile equipment surfaces,

container-closures and product in order to

BAER O BEEMEOHERF A5G 5 72
(o, BEEORR, A, BLO
RN L CTIRRDIEY Y 27 5%
DNECYH TV T T2 NEE

IR AT

Eh DR DTG

FUCITITRAAR, BB, A 7 IARHY 7, FOUTHLTT O T, Hr LATENIL TR L > TIT - TRELY,
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evaluate maintenance of aseptic conditions Th D,
during critical operations.

9.8 Appropriate alert and action limits should be R R O AEHTE =2V 7 OfER | 77— MREE
set for the results of particulate and WZxt3 20727 7 — b, T v a E | OB ALE L
microbiological monitoring. Alert levels HEERETHI &, 77— UL | DHLE
should be established based on results of . BBRREAS T (PQ) DRERS
Performance Qualification (PQ) tests or trend MLy R e TF—2IZHSEREL, ©H
data and should be subject to periodic review. FICREZTT D 2 &,

9.9 The alert limits for grade B, ¢ and D should 7L —FR B,C BLUDOT 77— FEH
be set based on the area performance, with VT, BRI O MERRIZE DN TERIET
the aim to have limits lower than those LT &, ZOEIE, T v a SEEEL
specified as action limits, in order to LU CHE SN HIE L BIROCEREM[ | 77— MR
minimise risks associated and identify EREL L0752 L, ZOHEE DFFOEE
potential changes that may be detrimental to I, BT 5 Y R 2 RMEL, 920
the process. Ot A CHEREEL 5 X 500G

RVBTE L & FrET D72 TH B,

9.10 | If action limits are exceeded operating HbLT7 7 va VEBEEBIROIE, | Ty a A —
procedures should prescribe a root-cause ZORAFRFAEZ IR, ZORITEE | N—FEOFEN
investigation followed by corrective and BEBIOTHEES R, bL | &
preventive action. If alert limits are exceeded, 77— MEHEEBEA LI, 0
operating procedures should prescribe HFNAL, E TR TR AR R
scrutiny and follow-up, which might include (scrutiny) ZiR~, ZLTC74vm—7
investigation and corrective action. v GRIE : FREE) 252 L,

THITE, A GRIE : AR A D
0HMILAWNITIR N T %) 6 L OVEIEHRSE
GREE : I K DA v 37 D OfiE
H) BEEhLTHA,

9.11 | Surfaces and personnel should be monitored HEBEOH TIL, ssRE LEEE | E2FEROE
after critical operations. Results from GRYE : OftERE) OF=2V 7 %3 | FETMERO
monitoring should be considered when 52k, B=FY T ORERIT, B | EEGE AR

reviewing batch documentation for finished

product release.

SHOHTOTZOIINNy FLEEZ L2
— T BEICEET L L,

AROCICITRAR, R

AT IARDY T, RUIBLTTOT, W LATENILTHUS L > TIT - TR0,
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9.12 | Non-viable particle monitoring systems should be AR T (KPHLT) T=F Y
established to obtain data for assessing potential VI VAT M, BTG
contamination risks and to maintain the environment UAY &ML, SRR S
for sterile operations in the qualified state. N TOME (sterile) 13
DR AR T D7D T —4
EELNDEDICHNLT DT
L,
9.13 | The recommended limits for airborne particle KT VL—FROF=HFY T7IZH
concentration in monitoring for each grade are given 1T 2 SHRL - B D HELE A PR A
in Table 5. % RBITAFRT,

[ =770 « J)a—av AR e

Table 5: Recommended limits for airborne particle concentration for the monitoring of
non-viable contamination

AR [RHRL] 15T =4 U ZI2361T 2 K HURL - IR BE D HESEAE PR

Recommended maximum lignits Recommended maximum limits
«mariloloy > s avasitoalas
Graide for particles = 0.5 pm/m for particles = 5 pm/m
1n operation at rest in operation at rest
3520 3520 20 20
B 352 000 3520 2 900 29
B 3520000 352 000 29 000 2 900
Set a limit based | 3 520 000 Set a limit based | 29 000
D on the rsk on the risk
assessment assessment

Note 1: The particle limits given in the table for the “at rest” state should be achieved after a short “clean up”
period defined during qualification in an unmanned state after the completion of operations (see 5.26e).
K D"at rest"IRIBIZ G 2 BT R FIREMIL, #ETE THOMEAIRE (unmanned state) (ZFWT, i
PRI TRROE S L2 “Z U =07 v 77 I OKICEREND Z &, (5.26e )

Note 2: With regards to the monitoring of 5.0 pm, the limit of 20 is selected due to the limitations of monitoring
equipment. It should be noted that alert limits should also be set based on historical and qualification
data, such that frequent sustained recoveries below the action limit should also trigger an investigation.
5.0um OF=XF U L7220 T, 20 OREEITET=%V v 73EBEOHIIRE GRIE AR (L ®ES
Nicbo<Thsd, 77— FNEEED -, BEDOREET —4 (historical data) ¥ X ONE MM T — ¥

(qualification data) (23 < Z &, ZHULE, 77 v a VEBEL T CTH-TH, BERT DRI T

5=

FOITIERAR, #2, 2 A 7 IARD Y £F, RIALTTOT, il LTENILTH LT L > TUT> TTEV,
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9.14 | For grade A zones, particle monitoring should Jb—F A Y—rTiE, [PREE= | Grade ATDIEE
be undertaken for the full duration of critical ZY U7X, EEAAFTEED, E | FFROKHRL T
processing, including equipment assembly. B 0t ADIEERM 2 (full E=H YT H
duration) (Zxt L TIT9 Z &, K
9.15 | The grade A zone should be monitored J1— K A V=%, #@fER-OMEY] | Grade ATOR
continuously and with a suitable sample size REERE (DR &b m5r28Y v b (= | KL OulfEE =
(at least 28 litres (a cubic foot) per minute)so | 13757 4— 1) ) TEfGETE=F Y v | ¥ U 7 HR
that all interventions, transient events and any 7TAHE, ThuL, £ETOADHR
system deterioration would be captured and 1B, EMEoHskE, RO sy | S ILYER X K
alarms triggered if alert limits are exceeded. AT LOEMABHRL, LTI —h DI
EEME A R LR, T T A (B
W) EERENDLLIICTLHZDTH
Do
9.16 | Itis recommended that a similar system be 7 L— R BY — U CITRESEIL S | Grade BiE. Grade
used for grade B zones although the sample LTHREWA, GRE: Z7L—F A AL FER72 v 2
frequency may be decreased. The design of L) FRO AT AP S | 74, L, HE
the monitoring system should be based on b, BE=H VT VAT AOBRFIT, 72 TR
risk assessment and be commensurate with YA THRAAY MIESE, JE
the risk of the process to the product sterility B REE~D T a2 D) 27|20
assurance. The grade B zone should be b+ srze, JL—RFB Y—Vr
monitored at such a frequency and with I, e 78 HI5 5 L~ L OZEA LR an ]
suitable sample sizes that the programme RHVAT AOELE S, FO GRIE
captures any change in levels of E=H VU TD) T T TLEETHIEL
contamination and system deterioration. If IZE-oT, iR CE2HELHER
alert limits are exceeded, alarms should be (sample size) TE=X V74 5Z
triggered. Lo 77— MREEZ B L 72T
I, T =AM T5HZ &,
9.17 | The monitoring of grade C and D areas in 7 L— R CRIBE&A O D RIKDOIE¥RF | Grade C/DIZ, b
operation should be performed in accordance (in operation) OE=% U 7%, #hE | Lo FEHEIC |
with the principles of QRM to provide W72 b R rEEE T 507 | OleT —4
sufficient data to allow effective trend T =& ERMT 5 X 512, QRMDFHI
analysis. The requirements and alert/action > THEET D &, BERFHLET
limits will depend on the nature of the F— b7y a UEFEIE. Ei S
operations carried out. NWADIEEDFFEIZ L > TEE 5,
9.18 | The selection of the monitoring system BT Y T URAT LADORTET, WS AR B

should take account of any risk presented by

VIR 25N a2 5., a7

V23 H ATRE DS 2

FUCITITRAAR, BB, A 7 IARHY 7, FOUTHLTT O T, Hr LATENIL TR L > TIT - TRELY,
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the materials used in the manufacturing BRI HEERETHZ L, HIZIE, Bl
operation, for example those involving live NI E IR & & A EWF
organisms or radiopharmaceuticals that may HE 7o b PRI E 2 800 LIS 2 41
give rise to biological or chemical hazards A, BOREEIRL R ETH D,

9.19 | Inthe case where contaminants presentdueto | VEYEA, N—T 4 ZAA T RE | EAESENEEYE
the processes involved would damage the BEREZTHE Liven, HD VT4 (238 I FTRE ) 2
particle counter or present a hazard, e.g. live F I & D Y= RO EIC L D
organisms and radiological hazards, the ANF—=RD K52 P — RPFET D
frequency and strategy employed should be NHENRNT 0 ANEET HEE
such as to assure the environment X, AT RE: =207 0)
classification both prior to and post exposure B L OVE BRI X, DY R 71
to the risk. Additionally, monitoring should IRFET DAIR L OO TO, Y%
be performed during simulated operations. IR DOERATIT  (the environment
Such operations should be performed at classification) Z{RAET 52 &, HIZ
appropriately defined intervals. The approach | E=% U » 7 |3##/E (simulated
should be defined in the contamination operations) HIZITH Z &,
control strategy. Z ORI EREL, HEONCHE S -

RExboTITH 2k, TOT 7a—F
(. V5 YLE BRI L 5\ TR IS BLE
T5Z &,

9.20 | Where powdery products are manufactured, AR D B % s 4 2 &SP © T ARz A ok
monitoring of particles may have to take into WX, ki r o= U EROE= LOTHIUL, B
consideration an alternative monitoring 20 TEERCHEABE LR TIUE | RO s AERREE
scheme and frequency, e.g. monitoring for RHIRNWTHAS, HIzIX, HiET = b @ 23 AT HE
particle levels prior to and after the T ADFTE B TOERET, RT3 Ebhs
manufacturing process step. EE=XVTTHENSTEZETH

Do

9.21 | The sample sizes taken for monitoring BEML AT 22T =4Y T | ERTHREOE
purposes using automated systems will TR NE VR, @R, N R B
usually be a function of the sampling rate of BEHIND VAT LDV LTV 7 | WEHY,
the system used. It is not necessary for the EoBMLL2THAD, ZOV T
sample volume to be the same as that used for | /L &EiFx, 7V —2 b —L K7 Y —
formal qualification of clean rooms and clean =7 —HEE O EH OB MERHE & R T
air devices. PN EE T DT,

9.22 | Although monitoringof = 5.0 um SumLh LR DF=F U 7%, B HEE=X1U

particles are not required for room

R OEASYEREN (qualification) 35 & UV

JTD5 pmd

AR3TITI

2 3 =
AR, RRE.

BATIARDY ET,

ST ERTTOT, W EITENILTRIC L > TIT2 T FE,
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qualification and classification purposes, it is #fTiF (classification) 1Zxf U CIEZER | KL 7l 2R
required for routine monitoring purposes as SNV, L GRIE : 5pmd
they are an important diagnostic tool for early | OKiOWE) 1T, Hbk, HE, =i
detection of machine, equipment and HVAC AT AOFEE (failure) O RHIHRENICE
failure. Wy — L ThhHld, BEOE
=2V T7OEMICELTERIND
HDTHD,
9.23 | The occasional indication of macro particle RePT ORI, FrIZEUmMEL LD FHK
counts, especially = 5.0 x m, may be FAEL, BER /A X, Wk (stray
considered false counts due to electronic light) . =21 >3+ 7 A (coincidence ;
noise, stray light, coincidence, etc. However, ERVE EISACEEE OB S EL
consecutive or regular counting of low levels DEHEoTREE LTSN L) 2
may be indicative of a possible contamination | 12X 2 AFHEOAREMERSH D, Ll
event and should be investigated. Such events RN B RN LUL T OREERY K77 —H D b
may indicate early failure of the room air (consecutive) 7g. F7zIFHIHIRY L ROMERE
supply filtration (HVAC) system, filling (regular) 7230, 1G4 FHOWREN: | K
equipment failure, or may also be diagnostic R 5Eabbo0T, MEET
of poor practices during machine set-up and HZE, TOXI IR, HHED
routine operation. 223 (HVAC) AT L0 FE o0
B, REEEOKELZ T THELH D
L. &5 WTEEMRAT RO #EIE
¥R OVEFEDMETT S (poor practices) D
Kz "I EELH 5,
9.24 | Monitoring conditions such as frequency, E=F U T OEM. Bl ITREIES SIS S

sampling volume or duration, alert and action
limits and corrective action including
investigation should be established in each

manufacturing area based on risk assessment.

. T T OB DR
E&, 79— heT v a UIREM],
MELEELRELEREX, VAT
TARA L MRS & A HERKIEIZ O
THRETHZ L,

B L OBREMIE
VA7 TEAIZ
AQUECS SEiFEe:
WZOWTHET

%)

FROCITITRRAR, i,

AT IARDY T, RUIBLTTOT, W LATENILTHUS L > TIT - TR0,
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established methodology.

PUETHS 2 & BNEES N7 1,
NYF—ya v EER LS,
WAETH S 9,

H Ji 3L AROCEE AR
9.25 Where aseptic operations are performed, EBIEZAT O ORI TIE, B TFE | EEifmT
microbiological monitoring should be (settle plate) . VZIFEE  (volumetric %, BREOMA
frequent using a combination of methods air) . 7 v —7 {13 (glove printing) . | E=4% VU >/
such as settle plates, volumetric air, glove BrosspRmy 7Y 7 (surface | 2T O 2
print and surface sampling (e.g. swabs and sampling) @ X 5 2 FEOMAEDEE | &,
contact plates). AWT, MEWE=4% v 7 ZHEIC
T2 &,
9.26 Monitoring should include sampling of F=Z )%, Trwxhic, —E v N/ YN2H
personnel at periodic intervals during the OB TORB OV 7V v T aET | (EE21To721%),
process. Particular consideration should be Tk, FRICEETNEFEEIT, [EXA | L 7L —F
given to monitoring personnel following ANONTEEAToT2%) . BELO 7 L— | AB o7 rtE2R
involvement in critical interventions and on K AB O7atER%{T> T DRI ZIT>TWDIX
exit from the grade A/B processing area. NHDIRER] Thd, Y NYREEN ST
bt hOMEYTE
=K TR
9.27 Continuous monitoring in grade A and B JL—F ABXOBORIEE TOMRR | Grade AIBTOfK
areas should be undertaken for the full (continuous) =%V 7%, @EHEL | AWkt =
duration of critical processing, including 7 uv 202 (full duration) 32 X | # U v 73 dE4E
equipment (aseptic set up) assembly and WO ETeZ &, ZHITIE, B0 | THD
filling operations (i.e., an understanding of (MEBIEIZLDEY N T v 7 m0) 1
function and interactions of each clean area). HALTERBHEE NG, &2V —V K
The monitoring should be performed in such WOKRE L A RROR) 2 &2
away that all interventions, transient events L, TOE=ZIV 7, BETDOAD
and any system deterioration would be SME (intervention) | —i@MEEES
captured and any risk caused by interventions (transient events) X OETHOTRT
of the monitoring operations is avoided. LD TE T, hoE=4
v IVEHIT LB NDOMFEMNRF T B 40
fil72 5 ) 27 T HiLd K5 e Fik
ThbHI L,
9.28 Rapid microbial monitoring methods may be WEHAEmE=42 Y 7 HFEL, 20 | Rl E =
adopted after validation as long as they are FFIEDESE S 7= F57 15 (established &) 27 Dk
demonstrated to be at least equivalent to the methodology) (2%} LT 722 < CHEI%Z | OFtik

FROCITITRRAR, i,

AT IARDY T, RUIBLTTOT, W LATENILTHUS L > TIT - TR0,
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9.29 Sampling methods should not pose a risk of P 7V T BT RS TIE Y Y

contamination to the manufacturing AT Hblo b IRNT &,
operations.

9.30 Additional microbiological monitoring B2 WMAEME=52 1) 7 SEVIESRAN i st Y]
should also be performed outside production (Additional microbiological monitoring) E=HY U7
operations, e.g. after validation of systems, 1%, BUEEZE OIS (outside ROEFER AT
cleaning and disinfection. production operations) T{T95 Z &, filz | 9

. VAT LONY F—va vk,
L BRY) REDRETH D,

9.31 Recommended action limits for microbial WRAEWTEIROT 7 > a VIREE OHESE

contamination are shown in Table 6. fHZ ., RKEITRT,
Table 6: Recommended maximum limits for microbial contamination
%6 WAEMBEROT 7 v a VIREEOHELHE
Grade | Air sample Settle plates Contact plates | Glove print
cfu/m’ (diam. 90 mm) | (diam. 35mm), | 5 fingers on
cfu/4 hours @ | cfu/ plate both hands
cfu/ glove

A" |1 | 1 1

B 10 3 5 5

C 100 50 25 -

D 200 100 50 -

(a) Individual settle plates may be exposed for less than 4 hours. Where settle plates are exposed for less than 4
hours the limits in the table should still be used. Settle plates should be exposed for the duration of critical
operations and changed as required after 4 hours.

il % DFTE 7 L — MIBRFERFHED 4 FFRARHCTHRV, B TFE T L— b2 4 R ORE TH-TH, &
OEREETOEEEMAT D &, BERFELZITo TWAHRIZ, B THE 7L — FERE L., 4 FRKEZIC,
(GRIE : RT) TRINTWD LT, xETHZ L,

(b) It should be noted that for grade A the expected result should be 0 cfu recovered; any recovery of 1 cfu or
greater should result in an investigation.

T L— K AT Ocfu DEINRAHIFREESND Z LICEET D Z &5 1 cfull EORIUL, {72 5856 CHA %

152 &,
I R CNES ES AN
9.32 | Monitoring procedures should define the E=F Y 7 FIEZ, HEEOFIE Ly RoHro

approach to trending. Trends can include but EPREICHET S 2 &, BREEITLL | HHEHE

FUCITITRAAR, BB, A I ARHY £, FEUTALTT O T, HEr LATENILTH UL > TIT -2 TFEW,
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are not limited to: TOFREHEZGDLNZORY TIEIEN
a) Increasing numbers of action or alert limit | a) 77 > a V' £72137 7 — MNEEUEZ &
breaches. 195 EIEOHM
b) Consecutive breaches or alert limits. b) 77— MNEBMEOMKE
(consecutive) 72t
¢) Regular but isolated breaches of limitsthat | ¢) &Y SN 7ZRKTH S & EBbihsd L9
may have a common cause, for example 72, BRI TIEH 2 B HEFEME O FRE
single excursions that always follow DA,
planned preventative maintenance. B ZIX, FHER TR EZICEICAET
% HRMEO—IBIEMBL (single
excursions)
d) Changes in flora type and numbers. d) MEM O & HDE
9.33 | If microorganisms are detected in a grade A 7 L— R AFE721IB Kk THMAEM DR | Grade AIBOF
or B zone, they should be identified to species | H I 7=HaE, TN HITEL~LET WO L~ F
level and the impact of such microorganisms FEL., ZO&572MAEmo (B%RT5 | COFRE

on product quality (for each batch implicated)
and state of control should be evaluated.
Consideration may also be given to the
identification of grade C and D contaminants
and the requirements should be defined in the

contamination control strategy.

By FO) W E~DREL | HH
REAFET 22 L, 71— F CKW
DIZB VT HIHELRMAED D RIEIC DN T
Rt L. 1598 BRI | 2 B TR 4 B
RTBHT &,

Aseptic process simulation (APS) !

BE oA I2L—3 3 APS)!

1 For further details on the validation of aseptic processing, please refer to the PIC/S Recommendation on

the Validation of Aseptic Processing (PI 007) For PICS version only

WE T ADNY T — a3 OFEMIE. PIC/S @ Recommendation on the Validation of Aseptic

Processing (PI 007)% &M & 720y,

ZO3FEIL) PICS X—Ta DI,

il

B X

R

=35 SV

9.34

Periodic verification of the effectiveness of
the controls in place for aseptic processing
should include a process simulation test using
a sterile nutrient media and/or placebo.

Selection of an appropriate nutrient media

EBRIEICL D 7 n X 2B 58
DEIEDE]HINY 7 4 r—a v
(periodic verification) (%, fEE§ OH;H
EOX/ X 77 eREFEHLCOT =
AV IaLb—va UlBREEET S

APS= [EHIH~
Vo7 40— 3

v OEE

APSD Fi 5w D

AROCICITRAR, R

A TIANDY £,

AT AL TTOT, W LATENIL TR L > TIT - TRELY,
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should be made based on the ability of the &, U RE AR T, YRkEEH | BLE
media to imitate product characteristics at all MNETOT 7' 2EERETORE O R
processing stages. Where processing stages R 25 2 LT L ToOREINTIHED
may indirectly impact the viability of any WTITH Z &, HDH T rEREREN,
introduced microbial contamination, (e.g. ATALDs & 73 A>T L 2] 72 D104
sterile aseptically produced semi-solids, THYEE OIEPEIZ RN 7 A > X0 R &
powders, solid materials, microspheres, 522 b nigs (i,
liposomes and other formulations where BRI R E SN D BB, B
product is cooled or heated or lyophilized, K., Y., ~( 27027 =7, UK
etc.), alternative surrogate procedures that V= A BLORSBEENE T2 1T nEL
represent the operations as closely as possible | S5, & 2SS TERR EEn b
can be developed and justified. Where ML) DFE) | AIREZR R V) s I E
surrogate materials, such as buffers, are used EL UL - RZHEAE (surrogate
in parts of the process simulation, the procedures) & BAFE L. % DOimBHAYIEY
surrogate material should not inhibit the P& SCEAL (justified) 452 &, &
growth of any potential contamination. WD X 5 2REWHE (surrogate material)
E7REAVIal—varo—ig
LTHERT 2561, TOREMWE
X, RIREME D DA 7 5% GRIE : 15
QeB) OAERZ LIHIL TI3R 6202
L,
9.35 | The process simulation test should imitate as WE 7oA Ialb—Tg %, H APSIT A HHIME

closely as possible the routine aseptic

R EEIMEIC L ARG T v R

E it it bR

manufacturing process and include all the Z, WRERRYERT 52 L, LT &
critical manufacturing steps. Specifically: BERHEDORT v S22 TAET 5

k. RRT
a) Process simulation tests should assess all a) 7rkE AV 2 b— g VRBRIT, ML TR LIRS
aseptic operations performed subsequent to M T e A THEH SN D5 O DETORIEE
the sterilisation of materials utilised in the VBRI 52 T OEHEELTM | BT 5
process. T5HZ L,
b) For non-filterable formulations any b) Ail WE) HkAWLFIZEI LT | Al ks

additional aseptic steps should be assessed.

I, AHNE 7 B EO W] 72 5 AT

WL IR

v 7B AIT ) 2 L. o 7 %Al
c) Aseptic manufacturing performed in a 0) BEBFRIBRESIC BTG | BilEE FCitb

strict anaerobic environment should be
evaluated with an anaerobic media in addition

to aerobic evaluation.

MEHEE T 0 23, R
(aerobic evaluation : §R¥E =M E H
B TR 1SN x T, BRI RS

NAHME 7 otk
AU, HER G HLC
DAPSH MFET

FROCITIERAGR

0=

ARZ

A TIANDY £,

AT AL TTOT, W LATENIL TR L > TIT - TRELY,
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d) Processes requiring the addition of sterile d) mEOMEOTMELELT L7 1 | ko7 nE 2
powders should employ an acceptable AL, A EITO M e AT | E - ORST
surrogate material in containers identical to MT 2R EF—DERT, RSN | REWEZ A
those utilised in the process being evaluated. D89 REMEEENT 52 L, DAL 23 FIRE
e) Processes involving blending, milling and e) i OR K &R A (blending), ¥t R EAN L IR
subdivision of a sterile powder require similar (milling) B XU E| (subdivision) % | 7 2t A LH
attention. o FatwAik, GRIE: AfERE) T\ | BRZEE S LE
BREBENRLETH D, ThD
f) The process simulation test for lyophilized f) BOEHRRAIO T a2 I 2 b— | SRR,
products should include the entire aseptic a VR, BEBEO T rERD 0= 4 T
processing chain, including filling, transport, BN o2 (entire aseptic processing LT ra—T 4
loading, chamber dwell, unloading and chain) Z@fE+2Z &, Zhicix, £ | v/ (FBEx2E
sealing. The process simulation should W, Bk v—T 407, Fyon— | ) FTCaE0C
duplicate the lyophilization process, with the AREF (chamberdwell) . 7> r—F 1 | &
exception of freezing and sublimation, VI GRIE  Fr o= B OBV H
including partial vacuum and cycle duration L) BROESE (sealing) Z2EteZ &, | Ko wiE Lk
and parameters as appropriate for the media. TR ADYVI 2 b— g Uik, B AT &,
Boiling over or actual freezing of the solution | ¥ X ONF-#HEAFRWC, BFETR T 0k
should be avoided. A G LSO THHIE, Th
Wi, BUEE &2 oY A 7 VIR
(partial vaccum and cycle duration) 33 X
OGNSR LTl R T A= &5
ToZ b, YK OMEE ZI1EH (boiling
over) BLU, ERFICHESEDLZ &
BT AHZ &,
9.36 | The process simulation testing should take T AVIalb—rvg rdlRiE U U= Nr—2A,

into account various aseptic manipulations
and interventions known to occur during
normal production as well as worst-case

situations, including:

— A Rr—A LT, E@EOAEFERIC
FAETDHZ ENAMHI TN DB O
EHEOZHOTHR, BLTE D
7€ (intervention) #&jE+22 L, Z
NWHIZIERDO S ONREEND,

BN 0D M (2
ORI, &
r DI EE TR

= L— b

a) Inherent interventions at the maximum

accepted frequency per number of filled units.

a) T INT-HEMEROREH -0 T
TFRINDEAROHETO, BHZA

DAE (inherent intervetions)

RSB EA
2 NDONAED E
o 2 ALl

AROCICITRAR, R
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b) Corrective interventions in representative
number and with the highest degree of

intrusion acceptable.

byRFEWZREE L. FFRSNDIA
(intrusion) D b EWESWTD, GR
£ REED) BIEDTZDD NDINTE

(corrective interventions)

t N OIAERED
UATZ3T7 kA
AURNETHD

-

microbiological impact on the process. The

DI FHIA 73T N DFRFE, £D

9.37 | There should be an approved list of allowed g L OAPS (EFEREY R =2 L— | B FONTERD
interventions, both inherent and corrective, vay) HIZELBATHAY, GRE: URJE,FOT
which may occur during production and in ZoRAOTvtv 22) BEZRANON TAL,KHEFET
the APS. The procedures listing the types of £, BIO GRE : RiED) BEDORED | HDH &
inherent and corrective interventions, and DHFBEIND ANDNTEIZDON T, KGR
how to perform them, should be updated, as HEOVRINGFEHETDHZ &, TBEAEZR,
necessary, to ensure consistency with the FELTRIEDIEZODNDRIEDZ AT
actual manufacturing activities. DY RN &, TZNE EDRRITIT S H)

%, EEOREEE) & O—BrE RFET
D102, RBEISUCHEF 2T D2
L

9.38 | In developing the process simulation test Tt AT 2 b—a BB A APSIF D JE
plan, risk management principles should be FIETDIZHIED, VAT wR—T A T
used and consideration should be given to the Y MOFRIZEHE L, ROFEEEE
following: T5HZ L,

a) Identification of worst case conditions a) YL TR EA~OBETIERR T | U — A bE{R
covering the relevant variables and their HN—FBHT =R Nr—R%ME, % DEER T D

Justification?)s %

should be sufficient to ensure that the media
contacts all equipment and component

surfaces that may directly contaminate the

sterile product.

FEE L & AT S E 5 0 b A
NN T ORI X OBt oK E
LML D Z LI L R D K DI,
‘oahEETHIE,

outcome of the assessment should justify the TEAAL MOFER GRE : O30FH) WThb
variables selected. &, EE L7 ABEF ORI IE 2 M
BiRkRDHZ &,

b) Determining the representative sizes of by NYF—a NERAT IR e | B EEGRO
container/closure combinations to be used for | KAV DOREN YA XERET D Z PA XL DE
validation. Bracketing or a matrix approach L, M—OREG/BIEEOA =y | {F
can be considered for initial validation of the N F—vaE, 7905y T 4>
same container/closure configuration. 77 7 m—F (braketing approach) 7=

W~ hY v 7 277 a—F (matrix
approach) &[T 252 LN TE D,
¢) The volume filled per container, which d) —AEY7 OFHERE - Y | B o — 254

72 OFEERED

2

EEE]

ARZ

ARSI IEREER
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d) Maximum permitted holding times for d) HEREERG & EEERIET o AP | APSEF OIS
sterile product and associated sterile RIE SN D BE T S BEOFAMEHT D | FEN:

components exposed during the aseptic

process.

WT D, IRKFFRPRFFRFH

e) Ensuring that any contamination is

detectable.

e) Wfil72 5% b TRETH D 2 &
Z, BRAET D

f) The requirement for substitution of any inert

gas used in the routine aseptic manufacturing
process by air, unless anaerobic simulation is

intended.

f) AR OBEBIFICL2BET r AT
FEH I TV H PO RIGEMET A GR
I PIAIER) &, EXTEEMMZD
LR, BL, HEMEEDOY I 2
L—ya R AMETH LI
FORITER< o

RIEVEAS 2%,
APSIRF T 225 T
HEHR DL
DER

g) The duration of the process simulation filling
run to ensure it is conducted over the
maximum permitted filling time. If this is not
possible, then the run should be of sufficient
duration to challenge the process, the
operators that perform interventions, and the
capability of the processing environment to
provide appropriate conditions for the

manufacture of a sterile product.

g) 7EEAYVIal—va VOFRHEDT
) DEFEAR S1E, &K
TAFTERMOR S ZER 52 & &6
ELFHIE, bLEANARE
DThIX, ZORHTITEEL T 1L,

Tt A NOIHEEAT O 1EEEE
Z U TR OREICB L T ol
U7kt 2 AR T 5 7 e & R BRBEIT S
LT, +a0%8F ¥ Loy VEiTx5 5
R R S RO Z L,

> (run ; AT

TRV

APSD ft K7
FREE O 518

h) Simulating normal aseptic manufacturing
interruptions where the process is idle. In
these cases, environmental monitoring should
be conducted to ensure that grade A

conditions have been maintained.

hy 7" 1 2 RNEEEIREE (idle) DA D,
W H OMEBRIEIC X D REO R >
Ralb—b&T5, 20X RGE,
7 L— R A OREXIHER SN TWSZ
L EBRFET D T291T,
THERITHZ &

RigE=21

Tat AL
N CERIL ST
Ko I b—

S

i) The special requirements and considerations

for manually intensive operations.

i) ADSSRS BG4 53T L To, Frl
IRELR L ESE

b~ OB GEE
EEETD

j) Where campaign manufacturing occurs, such
as in the use of barrier technologies or
manufacture of sterile active substances,
consideration should be given to designing
and performing the process simulation so that
it simulates the risks associated with both the

beginning and the end of the campaign and

B DT AR, B D WDIT R ORI
OEFED L 5 78, F v = HUER
IToha5EI2E, AV Il
—¥a COFTEREMICER LT D Z
Lo BIRIE. HEF v o= DEA)

wEOW ST, HET LY 27 &2y

Salb—hTBEMN, YEFy o —

7at ADERE
Wy N B R
KESpNED
NAIE

ARSIz

=
AR, RRE.

A TIANDY I, WX
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demonstrating that the campaign duration
does not pose any risk.

If end of production campaign APS are
used, then it should be demonstrated that any
residual product does not negatively impact
the recovery of any potential microbiological

contamination.

IR A e D ) R 7 BB LR
WZ L ENGGET 50 ETh D,

b LAE S ¢ R DD Y TD
APS (MEEIREY 2 o L—av) HEr
ZATHO D THIUL, Z oW, FRE LT
WD 72 8 G | RTREME & R0
W72 DG I DU DN T, R
AT 4 TIpA 37 NG 27pnbn
INFEET D Z &,

k) Where barrier technologies (RABS,
isolators, BFS, etc.) are used in the routine
aseptic manufacturing process, the relative
risk and unique aspects of these
technologies should be taken into
consideration when assessing the design of

aseptic process simulation tests.

K) U7 —F27 ) a— (RABS,
isolators, BFS, 72 &) %, H& DM
TRIC L B85E 7 a2 LT
LHEE. BEBECL 2 7t
VR a b—va VRBRORG A R
THRE, EI O OEAMTOFRAY Y A
I BILOEAOMEZZET D2
Lo

RABS7z XD /3 Y
T—=Tr/ay
— gL, APSHY
%, oA O
HABETLZ
L

9.39

For sterile active substances, batch sizes
should be large enough to represent routine
operation, simulate intervention operation at
the worst case, and cover potential contact
surfaces. In addition, all the simulated
materials (surrogates of growth medium)
should be subjected to microbiological
evaluation. The recovery rate from simulation
materials should be sufficient to satisfy the
evaluation of the process being simulated and
should not compromise the recovery of

micro-organisms.

EEFIKIZOW T, Ny FH A X%
A OEEERET DI RES
LTrzZE, ELT, VAT —2R
TOANDHNANEY I 2L —hL, 23D
BfMO TR Z R OREE NI NN—T D
Tk, Bz, YIz2b—hTHETD
WE (EHOREY) 13, MAEwF R
fizEIT> 2 &, ¥ ab— MIEHT
LUENLOENEEZ, I ab—
%M e 2 DRI b D
E L, DOAEYOEILEBRR VG
DETDHZ L,

RO A

DAPSOFLIR

9.40

Process simulation tests should be
performed as initial validation, generally with
three consecutive satisfactory simulation tests
per shift, and after any significant modification
to the HVAC system, equipment, major facility
shut down, process and number of shifts, etc.

Normally process simulation tests (periodic

revalidation) should be repeated twice a year

A=Y VDN T = gL LT,
Fuv AV Ial—a R REITO C
L, I GRE: €/£1=vy - TrER
Valb—ya AR X, R,
7 MY kG 3 IORIIED
= bL— 3 URER ( three consecutive

(R
I OFRPRHFEONDZE) THY ., »

satisfactory simulation tests per shift)

A=%D
APS| ¢ 3 1]
DN VELT
5

FROCITIERAGR

0=
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(approximately every six months) for each DOHVACY 27 AL, Bide, EERMRX D
aseptic process and filling line, and at least v MZ D (major facility shut down)
annually for each operator. TR, BEIOT 7 o (number of
Consideration should be given to shifts) 7¢ EOETOEKBRETDOHZIAT
performing an APS after the last batch priorto | 59 Z ENUETH 5,
shut down, before long periods of inactivity or BEOTRERAYI 2 b— g VR
before decommissioning or relocation of aline. | (EHIFH AU F— 3 ) X, FEHE
BIET R R EFHDO T A ZONT,
F2m (REZ, 67 HMfE) THYIE
T L, TLT, BEEER DT
HERTRINT 5 2 L,
Yy NET U ORIOEREGED /Sy
71, TEHMoREE L (long periods of
inactivity) Aii] H 50T [T 4 DBEIE
(decommissioning) = 7213 %
(relocation) #ff) (X, APS (MEp#ET 1
TAVIalb—vay) OXEBET
Tk,
9.41 | Where manual filling occurs, each product, ADOF (manual) 12K HFEEMRFHEAET S | B FOSTENE

container closure, equipment train and
operator should be revalidated approximately
every 6 months. The APS batch size should
mimic that used in the routine aseptic
manufacturing process. An aseptic process or
filling should be subject to a repeat of the

initial validation when:

Y, ARG, B e O

(equipment train) 5 L OMEEE L, B
BLE6TFARGIIHENY T —va %k
T4 &, APS (BEREEICL 27 rE
Ay Ialb—var) ONyFHAX
3. BEOEEREICL MG vt
A THERT DY A X &2 (mimic) 3
5L, MEEBECL ST mERH S
WIEFREIL, U TOHEE, A=V

NDONRYF— g UEBYIRTZ L

FE, APSOH
EilEe A=
N2

A =% )LD
VF—va %k

0 RGRDL

a) Revalidation of the unique process has failed

and corrective actions have been taken.

a) unique (H2—o0D?) 7rE ADFEN
UVTF—a yRREA LR RIEH
BN E btz

B ORES

b) The specific aseptic process has not been in

operation for an extended period of time.

b) & 5 MEEEIET 0 AN, R L7
ORI THEEISL WP
(B« & 2 R EEY v & R DRfH
DESIZ, APSTY I 2L —FERT
WD o 77)

R 2 0
IN—DAN R

AROCICITRAR, R
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¢) A change to the process, equipment, ¢) MEEMEIC LD T e RCHET LA | TR
personnel, procedures or environment that REPEZ RO, TR M. WA T Wl REME A FF
has potential to affect the aseptic process or HDHVIIREEDEF, HHVIIHTZR | OKMFDEH
the addition of new product containers or R g b D WVITR SRR OMAEE DB
container-closure combinations. m

9.42 | The number of units processed (filled) for TrtEAYIab—ya VRBRTITL | EEA ORI
process simulation tests should be sufficient T5 (RHET D) BAAROBIT, HE | OXEk
to effectively simulate all activities that are MBI LA tE T o 22 RFETHE
representative of the aseptic manufacturing TOFREFEDHRN I 21— T3
process; justification for the number of units DIZAHbDETDHZ L FREET
to be filled should be clearly captured in the 9 BN A ZR OO TR LR ML,

PQS. For small batches, e.g. those under PQS (EIRFME T AT L) THMICE

5,000 units filled, the number of containers ENTNWDHZ L, BIZITFHEHEIND

for media fills should at least equal the size of | B ZRELA5,000RKELF &5 K 9 72

the production batch. INFRED Sy Flzxt LT, BT S
AL, P THRENy FOKRE
SLFELTH L,

9.43 | The target should be zero growth and any BIEIMAEHOEENER (zero Grade AIBTH %
contaminated unit should result in an growth) TH Y, {HEYE/R LIRS | B 550
investigation (refer to clause 9.47) to B RS, WARRE (FTRe7eiEE) & | CAPA,
determine the root cause (if possible) and to RRDT-DITHAE (94THSH) L, i
identify appropriate CAPA. Following UJ72:CAPA (ZIFHEE - TPiHEE) % 4¢
implementation of CAPA, a repeat APS will ET DI L, CAPAEIZIZ, HViEL
be required to validate the effectiveness of the | CT1T>7=APSIZCAPAOFZIEE Y F
CAPA. The number of APS to be repeated — TR ENNELRD, BVIRL
should be determined using QRM principles TIT 9 APSOE L, UL FOHIEAE
taking into consideration the number and type | JEIZAIL7ZQRM (MWE Y A7 <R A
of CAPA and the level of contamination VR BEALTRET S Z L - CAPA
found in the failed APS. Typically 3 DL EA T, K LR 5TAPST
successful consecutive repeat APS would be R SNG40 L, —IRIIZ,
expected; any differences to this expectation H5E3[E] D A ENE D35t < APS (3 successful
should be clearly justified prior to repeat consecutive repeat APS) MHAFF S5,
performance. ZOHFEN D DU 72 BFER G | K

L% 9 DHNT, & OfmPRAY I S 4
I D 2 &,

9.44 | Filled APS units should be agitated, swirled FetE % L 7o APSO AT AR 4r1%. B5 48R BTt A T
or inverted before incubation to ensure IZ#E & 5 L (agitated) | & X RICENS | L OB ERTOLE
contact of the media with all interior surfaces S (swirled) . BINZ S5 (inverted) | #TNE

FROCITIERAGR

0=
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AT IARDY T, RUIBLTTOT, W LATENILTHUS L > TIT - TR0,




=« Pharma Solutions Co., Ltdl.

2E%k EU-GMP Annex-1 0EFR  GHRIREGTH 1 10 99 /123 H (=IT7NT )a—sar AR A
H R X RXFE IAL
in the container. Cosmetic defects, non &, THINERBOETONER
estructive weight checks and all other units LIS A Z L BRI T A | SMRAREREOR
should be identified and incubated with the HTHD, SMEKA (cosmetic defects) | 1, B DA E
other units. Units discarded during the DF =y 7 BLOHFHEORET = v L RR7R R T
process simulation and not incubated should 7 wATo T, MBERDBMARER | DL
be comparable to units discarded during a EL GRIE : TREBOEDITE DR
routine fill. ENRHELTHAEMN?) | EOMO4eT
DY EAREFE L, Mo B R &
TR D & (GRIE  LEPRER
LR, BREZMAMHICHZ bnewn
DB, REBHDH E LTRSS LI HALE
WL E LIzDb, ZOMOKFL L
LIRS D - - - ZEEBRTND
LRbns, ), TrktAYIal—v
a YRR TONT, hoRiEE
ITOleh o I AZROBIT, BHED
FEE IS T BT AL R & RIS
ThorZ &,

9.45 | Filled APS units should be incubated in a FeH 24T - 7~ APSD BT e 1T, 4 B FR A B D
clear container to ensure visual detection of MOARORBIC L 2B ERSICT | B 5L
microbial growth. Microorganisms isolated 5729, BHH72R%ER (clear container) | ¥ O D[AE
from contaminated units should be identified THET HZ &, HY LI AR D L~UL
to at least the genus, and to the species level LB NI AEIL. P THR
when practical, to assist in the determination LULETCRE L, EHAMICEKD D
of the likely source of the contaminant. The LA L S LVECHE L, HREO
selection of the incubation duration and FNn LEJBYR (likely source) OURTE
temperature should be justified and EIHETH &, BEEEMIEI L ONREE
appropriate for the process being simulated DOFEFEIL, ZOMBIEYLMZ T
and the selected growth medium. L. FLTYIab— 5 7rER

LEE LIRS LT, @b o
ThorZ &,
9.46 | All products that have been manufactured on TR AVIalb—va kDT AV APSIE 1% D #L iy

a line subsequent to the process simulation
should be quarantined until a successful
resolution of the process simulation has

occurred.

THE L2 TCoinE, Y%7 et
AR 2 b—3 g v DORSHE O

(successful resolution) 23% 55 F
T, RBEREZ1TS Z &,

TVEGELTHLR
WS AR I
& & bRl A

752 ¢&
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9.47 | Inthe case of a failed process simulation TREAVI2b—Va URRESD APSANIE & D5

there should be a prompt review of all B, BERORHNEDO T aE AL I 2 (EN2N Sty
appropriate records relating to aseptic L —3 = > (last successful process F~Dxfi
production since the last successful process simulation) PA#% D #EEEREIC £ 5 AEPEIC
simulation. The outcome of the review should | B2 2 TOYT D80, BED
include a risk assessment of the non-sterility LEa—%2EET52 L, LE2—D
for batches manufactured since the last FRaFERIT, REORED T v& R
successful process simulation, and the VIial—vaPRRicEE LNy
justification for the disposition of batches of FITHOWT, FEEFICEHLTDOY 2
product affected. Subsequent to a failed APS, TEAALV N, BLOWEL ST
in addition to a full investigation, production fh/N sy FOBEHE (disposition) (2R L T
should resume only upon further successful OFWBEIE Y M (justification) % &TeZ
APS unless adequately justified. The number L, KA & o7-APSLIRRIT, 24
of repeat successful APS prior to resuming 7eFR4A (full investigation) (ZA1x T, i
production should also be justified. NGB IE S MRS R R BT D e
BNCBED LY HRDKNEDAPS
DELNTGEDH, AEDOHMREZT
ST L, AFEEZERT OO, MY
L& 72 D RHEDAPSOEIEIL, £ D
BRI IES A RN D Z
9.48 | Where results indicate that an operator may VESEH OB IERTMA Al G & OFER | 1EEE OugIE
have failed qualification, actions to restrict PWREINTZHE, TOEEBRIEICLD SR 2N A TE A D
entry of the operator to the aseptic processing | 7' Bt ARIRIZH T2 YeZlEEBEDON | HEDOAENR
areas should be taken. BaflRT DHEEEZITO 2 &,
9.49 | All process simulation runs should be fully ETCOTrEAVIaZL—va DT APSIZEIT DT

documented and include a reconciliation of
units processed and changes in the custody of
the APS batch. All interventions performed
during the process simulations should be
recorded, including the start and end of each

intervention.

AET L, APSN Y F DN
T U7 B AR & R Lo ¥R
BEEELZL, 7oAV IaL—
a P To 2 TOANDNEEE
AL, Uik, SNEORA
LRET GRIE : ORE) 2 &z L,

HEARE B L
BB OB
HRE

APSH D ANDIp
FED LT OFLEE

FROCITITRRAR, i,
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101 Microbiological contamination of starting HF RO PAEME IR/ MR E 35 | HF R OME
materials should be minimal. Specifications &, ZORBEWENR, =XV T K| MGYEOEME
should include requirements for O E 72 EEERRE T & ST
microbiological quality when the need for WD EIE, BUSIE BB I &
this has been indicated by monitoring and/or BOBEREZFDDHZ L,
by the contamination control strategy.

10.2 The bioburden assay should be performed on |  MEpEBLE LG K OREIRE RGO WS | #0713 L
each batch for both aseptically filled product NTHE Ny FIZxt LSS F3—F > | TOBioburdenit
and terminally sterilized products and the PEZFEML ., EOR-RIIREEO NNy | BrriTH 2 &
results considered as part of the final batch FOLE2—THAD—H L LTEES
review. There should be working limits on 5L, WHEERIOFEYR (S F/3—
contamination immediately before Tv) OREMERESTHZ L, 2D
sterilization, which are related to the FREEMEIL, fER3 DL TG
efficiency of the method to be used. Clebned5Z &,

10.3 Where overkill sterilization parameters are F = R=FVPRE X T A —ZPRE S Fr— =LK
set for terminally sterilized products, TV D RAEIME R, A A= | EONA 30—
bioburden should be monitored at suitable TrERBUICRELEZHBTE=2Y | 7 OREmE
scheduled intervals. YITFHZ L,

10.4 For parametric release systems, the NWIARNY 7YV —2 GRIE:BE | XTA NI v7
bioburden assay should be performed on each | [itEICH-S < BT ¥ AT ATk, U U =KD
batch and considered as an in-process test. NA FN—=F UFEEE NNy FIZON | A A 3—F
Where appropriate, the level of endotoxins THEEL, 22 2oFhz2 TRENFHERR | A&y FI
should be monitored. LLTHS 2L, ZUTDHHAI DUNT DN

TURMFTVIDLANLEE=S—F
5Tk,
10.5 The sterility test applied to the finished AR O MR RER L, MEMEA RAE | MEE R 0O x5

product should only be regarded as the last in
a series of control measures by which
sterility is assured. The test should be

validated for the product(s) concerned.

T 5 —HDOFEHFRDREFZITAE ST
BB bLOEBEZDZ L GRIE :
RBRICEKLTVD EE-Th, 4%
Ny F /1y N OBEREMEAE Y LT
HE. Rlexpnzl) o g
%f U CHEERBRIEONY F—v g v &
FhiT o Z L,

LT N R
V5 —yavrm

it

FROCITITRRAR, i,

54 FIABDY ET
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10.6 The sterility test should be performed under HERRBRIT, Dl L L ERBOMEE | HEEGRE O %
aseptic conditions, which are at least BhEICKNE L EIND 7 Y =2 )b— b0 | JfiEREE D ER
consistent with the standard of clean room Bk il 9, HEEERIEOSM T THE
required for the aseptic manufacture of sz &,
pharmaceutical products.
10.7 Samples taken for sterility testing should be IEREBRA Y T TNy FRRER | R
representative of the whole of the batch, but KITD2DOTHLZ L, L LFRIC, TIVAZIRE LA
should in particular include samples taken NyFOFTHBE RO Y 27 BENE | OT—A ML
from parts of the batch considered to be most | B X LI AFLNLEB LIz T | 252 &
at risk of contamination, for example: EEZ &, flx
a) Products which have been filled aseptically, | a) MEREAICTI I -BIX, £ GR | WEEFEITTIE, i
samples should include containers filled at o EEREBHO) YT, Ny | wlEith TR
the beginning and end of the batch and after F O BAGAIRE & #&T RIS TR S 7o B DY TN s
any significant intervention. iy ROMHA 72 5/ B2 AN ADHE | T2 &
PR EFLZ L,
b) Products which have been heat sterilized in | b) & DR AREINBIRE T 2RI, | INEGLE 5 5
their final containers, consideration should W FRATERE D i bIRE ARV ATRE | dhid, = — /L R A
be given to taking samples from the 2L OEHINL OV T AORRE | Ky Miov
potentially coolest part of the load. BETLHZ L, TNEED D
¢) Each sterilized load should be considered as | ¢) &I EEH A OFMIEEE GRIE : FBE | F0E N Y T2
different batches and require a separate NyF) &, Blotzn_oF B2 D | 592 R
sterility test. Tl ENWx, TENENOWE Y | OFEfED L
FIZOWTERERRPERS LD HO
ThdHZ L,
d) Products that have been lyophilized in d) FNENOWRE R RE GRUE @« | BRI, &
different lyophilization loads. BOREREE N » TE) CTHRSHRS LT | gy FED
WHHE GRYE: oV I EELZ | T
&) .
Note: Note: Z DNoteD L
Where sterilization or lyophilization leads to TR TRECHGR R LR ZER] | OFAFIAEIRIE
separate sterility tests, consideration of DR A B DI, MoORM&RE | et
performing separate testing for other finished | FRBRIZOWTHZRENER] ORERD
product tests should also be given. FhaOMBEVEE T 5 2 &,
10.8 Any process (e.g. VHP) used to AERANC MR LY TV ORRYITEE | BRI 02D

decontaminate sterility samples prior to
testing should not negatively impact the

sensitivity of the test method.

M 2722 TR (B, VHP) .
MR SR O R | TR T S 220
N

GRIE : BRI Lo TH T o

2N & DR

AROCICITRAR, R

A TIARDY T, FTHZTTOT, W LTEITLTH L > TT>TREVY,
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H R X RIXE a Ay b
WAEMZHREE 5 2720 . BRYAID TR
BLEVTDZ LRy, EERBRO
BERTAEZSZRNIE - - - LW
IEHRTHD)

10.9 Media used for environmental monitoring REEE=2 U I ROERH T a2y | Bilkagalio
and APS should be tested for its growth Ralb—va CHERT AL, E | 2k
promotion capability, in accordance with a RiZXFE LS NTZT 17T DR,
formal written program. T OREHMERERBR A T 5 Z &,

10.10 | Environmental monitoring data generated in ZL— K ABXUB RKikcfonizgk | /L—K A-B
grade A and B areas should be reviewed as RE= V77—, ®8hAyF | K THR Lz
part of product batch release. A written plan VYV—=Z20—fEL L Tbta—T52 | BEE=4UV
should be available that describes the actions o BEE=XV T 0T —208E L | VT — 2ol
to be taken when data from environmental M E TN LR LRI DR | Ny F Y U —2
monitoring are found out of trend or out of XTI va vkl EEINEE | TOLEa—2
specification. EENFIHFRTHD Z &, K

10.11 | The use of rapid microbial methods can also WAYRRBIEOERA b £72, BET | MAEYRGERE
be considered. These methods should be REZ L, IRHOFET, G0/ | OERIZONT

validated for the product(s) or processes
concerned and be approved in the registered

product testing specification.

A LRI LAY 7 — R EATV,
P HL G ORI OB GEER KIS & LT
KREZITDHZ &,

FROCITITRRAR, i,

AT IARDY T, RUIBLTTOT, W LATENILTHUS L > TIT - TR0,




=« Pharma Solutions Co., Ltdl.
%%k EU-GMP Annex-1 &L (RHRIRETH 1 47) 104 / 123 H PU7707 - J)a—as X e

11 Glossary FFEfi##

FHEE J S AROCEE SEIAN
Air lock A small room with interlocked doors, A —nmy 7 DREEZRO/NS
constructed to maintain air pressure TR, BEE T DR (— AR
Ty — control between adjoining rooms FTp o 722 RN & o) M D
=R (generally with different air cleanliness | ZERE N EHZHERFT 57201
standards). The intent of an aseptic AN DAL D, WEERIEIZ L D

processing airlock is to preclude ingress | ’rEAXCHO=7—m v 7 DH
of particulate matter and microorganism | B9, K W IRWVEBER XN TV D
contamination from a lesser controlled X e 7> & OISR 36 L OAEY

area. DRANZHERT L2 L TH D,
Alert Level An established microbial or airborne HEERREEDNH D KU 7 b
particle level giving early warning of (drift ; FRVE =" OER)
77—k potential drift from normal operating DAEEMEIZ DWW TR g &
LyL conditions and triggers appropriate 52 2% HESL SIVIAE 8 2
(R L~L) scrutiny and follow up to address the IR D L~ Z AT
potential problem. Alert levels are DI L5l &L (EOW

always lower than action levels and are | fElE23 3 2 FEICEL Y #Te 2%

established based on historical and 74u—3%, 77— hLULT

qualification trend data and periodically | #2727 > 3 > L~ L DKW

reviewed. HLOTHY JBET — 2 3 LV

FVEREAfOD b Lo R — 22 Hk
RIED S D, EHIRIIZ

2—%1T9,
Action Level An established microbial or airborne TOMEBZT-WE, WY e f{E %
VA A% particle level that, when exceeded, Fhid D5 &4 & 72 DPTOMEST
Jb should trigger appropriate investigation | XAV7=EW R L O ok 1
(HEE L) and corrective action based on the DL~ Th > T, EDORER-R
investigation. ICHEDSERERENE HLD
Aseptic The classified part of a facility that MEHBEIC LD T e 22175
Manufacturing includes the aseptic processing room HEBLOZFOMET RS
Area and ancillary cleanrooms. For purposes | & EeATDFEs% D 7 T A S/ ST
EREBIFICLD of this document, this term is MWEINTESr, ZOXEDHIYT
5 X synonymous with “aseptic processing L. Z D HFEIT “aseptic processing
facility” facility” (MER#ER(EIENERY) & [F
XKiETHD

RTUTITRRR, BB, 2 A T ABRH Y £, RUIALTTOT, HWF LTEIEIL TR E > THTo T RSV,
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Aseptic A building, or segregated segment of it, | MEEELIEIZ LA LE1T 5 89,

Processing containing cleanrooms in which air EFlERG IR 7 A N GR

Facility supply, materials, and equipment are o) o 2 2ITiE, ZERUMER .

HEEEEIC LD regulated to control microbial and JERTEL B X OB ENMAED R X

PAEE Y ' particle contamination. ORI DB Y Dl &2 LTy
LEREEGZATND

Aseptic A room in which one or more aseptic — 2L FOEEBEREH 50

Processing Room

activities or processes are performed.

ITIEEEET 1 AR T D

HEREEET 0k HETHD

A

Asepsis A state of control attained by using an BB EEREI A T2 2
M AR BE aseptic work area and performing LIZL s TERINDIEFHOR

activities in a manner that precludes
microbiological contamination of the

exposed sterile product.

BTh Y IREEINTWD HEERY
s OB EMTERN R E o &9
BRIFIET, HEMTOID,

(FRIE)

“sterility” & “asepsis” %, ¥7p D EMREZ RO, sterility D AR OFEIRIT R
B LD AU OEWTHY ., A OEVIREEZ VO, B MR
Fix, BAEMDHIET DHEPING)L T THDHZ L2 BT 5, —J

“asepsis” (%, “sepsis”

(W iE) 2579 D8RO “a”

A=A

FETCH Y DT HEFN CRUMIE 2 L 2 S AU REE” A EB LT,

ZOWEIT, sterilityd L 5 e M ORISR A D2, Ll
“asepsis” [IMAEMIC L DF v Lo VR HRAR W=D, T OlRiEERHE

-9~ % J7 i Zaseptic process simulationtZ > T\ 5, D7z, BLFEAIC

1FR107(-3) L~V DRFRIE L 2N T E 72U,

Bacterial retention

This test is performed to validate that a

ZORBT, T ANV EBRED D

ZDERITE

o S>TW5, F
testing filter can remove bacteria from a gas or VIR GIIE 2 BREHRD | Lo
Rz U 7 F | solution. The test is usually performed ZEEANYF— RIS | MET A

s . . oo e | PHRERID
¥ L VR using a standard organism, such as bIb, ZORBUTEE . GRIE: | 1om2y7- 1
Brevundimonas diminuta at a minimum REEMEDHRARITSRE L TIE) (<.
R : Brevundimonas
concentration of 10 ~ 7 Colony Forming Brevundimonas diminuta® X 9 72 diminutadD & ge
Units/ml. FEYER 246 LT 10MCFUmL | CT v b
. THHLDOTH
RIE: 2 A MIESOZ &)T | 7
1Thbihbd,
Bioburden The total number of microorganisms TR AT OREE O 1T B U 7

N F =T

(A:=w e )

associated with a specific item prior to

sterilization.

WA OEFH R

FROCITITRRAR, i,

B4 FIABDY ET

RLFZHZTTOT, HWFLATENIL TR L > THT> T RSV,
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Barrier A physical partition that affords aseptic | #)PRE72 X (physical partition)

INY T — processing area (grade A) protection by | T > T, JEIZ D X #2655
partially separating it from the WCENEDEET A Z L2k 5T,
surrounding area such as RABS or MEBRIET 0 AR (F L —F
isolators. A) DIREEZE5ZXHHLDTH D,
Bl 21T, 7 7 B RHIRAY 7—
A7 (RABS) &7A4YL—
Znd 5
Biological A population of microorganisms Y 7R R () 2 VXV, AR

Indicator (BI)
NAF T
e f T —
7
(EM I PRTE
EETELEN)

inoculated onto a suitable medium (e.g.
solution, container or closure) and
placed within appropriate sterilizer load
locations to determine the sterilization
cycle efficacy of a physical or chemical
process. The challenge microorganism
is selected based upon its resistance to
the given process. Incoming lot D-value
and microbiological count define the

quality of the BI.

& D NTAR) (THE L 7oA o
EHTH > T WEH Db
FHIT B ADWE YA 7 %)
T PTET 2 72 DI IRE O,
EZIRS IR VAR N e R -
Fx L oUVHIT BAbRE TR
TR D EOEGEIZ L -
TEFEEND AFLIZrY FO
Dfiti & A A3 BIO S % Bl
ETHZ LD,

Blow-Fill-Seal
53 AR !

Blow-Fill-Seal (BFS) technology is a
pharmaceutical filling process in which
containers are formed from a
thermoplastic granulate, filled with
product, and then sealed in a
continuous, integrated, automatic
operation.

The two most common types of BFS
machines are the Shuttling machine
(with Parison cut) and the Rotary
machine (Closed Parison) types. The
equipment design, operation, and
therefore controls for these differ. For
Shuttling systems the processes of
container extrusion and filling occur at
two separate locations within the
machine.

The extrusion of the container

parison occurs adjacent to the filling

RIERIE TR (BFS) 1%, &
HKEDOFHE T a2 TH-> T R
FHIBNATIANE T 2T 7 Bk
DOV S v, B T
S RICEGE 72— L S iz
HEMETY— L &N 5,

BFSHAR D i & i ) 72 2
DDEATIE, Vv VB
RUYrouET D) &R
— & ) —REE (7 m— X RNy
V) ThhH, TOHEmOKE
S, FICERT, RKa TR -
TWd, ¥¥ MY 25 ATE
LT, FBRo: e & FE o
7u e AT EE N OB TR 2
DT TITbILD,

NER Y Y ORI,
FetE Y — D < TIT i, M
SNTZTTAF » ZIF A~y

FUOCICIFRAGR, B8, 4 A I ARH Y £7°,

RLFZHZTTOT, HWFLATENIL TR L > THT> T RSV,
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zone, the extruded plastic is collected K (extruder head) @ FMIIZEED

from underneath the extruder head, is HIVT, Iy b SITETE S,

cut and formed and automatically FLTHRE-— /L —IZHE)
transferred (usually by horizontal FILC GERE ., KPR RIEIC X 5
shuttling) to the filling and sealing zone. | T) HEIICBESN 5,

For Rotary design machines the n—% Y — (Fl§5) BDLEE

filling needles are enclosed within the T, FESHIEH S TR Y
extruded parison and therefore there is VAIAUIAD A TEY £
limited exposure of the inner surfaces of | W % FMEREREEICE DRERD N
the container to the external [ D ZEFEILRER RS D TH D,

environment.

Clean Area An area with defined particle and HRE Sk 1 & BT
WEH Xk ( 7Y | microbiological cleanliness standards. HERMELZ RO TH D,
—>xzU7)
Cleanroom A room designed, maintained, and &35 Ok T3 L O D5
controlled to prevent particle and ez < & O ITRREI S AL iR S
7 U= )b—A microbiological contamination of drug . ZFLTEHEINTWDHEE,

products. Such a room is assigned and DX R, W) e 2ERIE

reproducibly meets an appropriate air HRED T T AMEBNRRD Hiv, Z

cleanliness classification. LCHEBMEEZ S > TEIUTEE
T 5,
Clean Non An area that does not meet any of the Z DOAMeXIZE FEDIHEEE
Classified (CNC) | formal pre-determined grades of DIER TOWRE I NI L—
area cleanliness included in the Anne, i.e. N, 7767 L — RA~DIZH

grades A to D, but where a manufacturer | Et L7203, AEHEEIZ OV

7 Y—y /- | defined level of microbial control is still TYHBBEEZTORE LT L

k27 Z3v7 % | required. JUISTRISER S 4 D KU,

4 K (CNC) K The area should be subject to a formal Z ORIFITE ORE SN E

1% cleaning/disinfection regime and formal HUAVEERT H7-0IT, 1E
environmental monitoring program to ARG, WA & IER7R
achieve the defined level of control. RREE=FV 7 - Turs I L

The level, type and frequency of both | #1795 Z &,
the cleaning program and the OB bE=F ) 7T
environmental monitoring program T LBIOREE=4Y
(including contamination limits) should T TurIh (HYOREE
be based on a formal risk assessment EEL) OWMEDO L, A
(captured within the wider contamination | 7B X UEE X, (XY IAVWE
control strategy) and should be YL PRERIE O T 2 72) 1ER

FOCZITRRR, BB, A 7 IABHY £, FOUTALTTOT, HEr LATENIL T HIZ L > TIT o T RS,
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commensurate with the specific risks to VAT TEAA NI ED
the processes and product performed &, FCMCRIIN CiThh =7
manufactured within each CNC area. 2 A RLHIE X7 BTk
It is possible that different CNC areas LREDY AT EEVEI HOD
within the same facility may have ThorZ L,
different approaches to control and [ US> 7 - 72CNCX.
monitoring, based on differing risks to WL, e AR L ORI
processes and products. THYRT DENCEDIE,
HEBEI®E=4Y izt LT
Bip o7 Fu—F ok
MR D D,
Clean Zone See Clean Area HERE ( 7 )= 7)
Hipy—r (7 EBROZ L,
y—r =)

Closed system
7a—X R A

7 A

A system in which the sterile product is | R ORGSO EFEOREEIC
not exposed to the surrounding BREINRNEIRVAT AT
environment. H5,

Colony Forming

Unit (cfu)

= = — Ak

L.

A

A microbiological term that describes
the formation of a single macroscopic
colony after the introduction of one or
more microorganisms to
microbiological growth media. One
colony forming unit is expressed as 1

cfu.

PR BRI 1 Sk
DAEMP A S T=-DH H—0DR
IRAEEVE (2 =—) OJEKIZ>
WORR DAY FHIFE, 1
D an=—JERELIT cfu & F
b,

Commissioning
alyva=v

o

Activities to verify that equipment and
systems are installed according to

specification

SRR LW AT A0 HARICHE
STRESNTZZ L 2WHRT D
7= DOVEH)

RE alvia=ry

(BE SN REEE O RT)

https://www.weblio.jp/content/commissioning

Ay a7 EiE BEYREOBRMIC OV TR GG
fi L, EHE TOEEREICINT, F=2F - PRGN BIIEE ~
DRI IRMETR A ATV, ST UIRpIZ I3 Re PR & 5506 L C
R 00 1E 72 A - (RIS AR ARIE TH D Z A REET D Z L, Tk,
TR THHHCK THREL TEXEX LT, HESLLEHAELS
DE=ZFDANERAI v a = THITH 2 LT, BEFOERE
F, A MHIPER, PREMR E)EB Y OFMEAESIL, SEREES 4L,
RTTNRT L—LERITEDLLENI AV v F3d 5.

[EIN CIL20044E I C 2 KFHF A THER (I v v a=r /7 REBR)

FROCITITRRAR, i,

54T ABDY ET

AT AL TTOT, W LATENIL TR L > TIT - TRELY,
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TR JR3C FES ES VAN
WZEWDTalyra=v o004 RIAUBREHIhTWD, T
REMRAE) CARSNDEENH DN, WEITMIEIZE EFE B0,
INPSMT S, FRCHEN S KON EROREETIE, aIvva=r7
7 THERR < JEE - B AN, BRE L, REERCEERR E TE1To
T, BENPHBOKZ L5 5 {LH] LW HERT, h—EARA T TR
LRBIOMGEEL LTHERATL2Z 80 5,
Component Any ingredient intended for use in the ERMOBEIERAT L L% | 84TOHMT
aR—R b manufacture of a drug product, BayL U728k (ingredient) (A =i
including those that may not appear in THY ., ZNIITIREOEENT | 277V
the final drug product. Blnewnwb o FRE : BIZIXHE | A T Lich
BT OFOE AN L7 BEEK) | Z oREE AL
HEFENLD, T5

(FRIE)

“Component” D HZEIL. Z OAnnex 1 TIEN72 D IRWEFAIZ 7= > TE
bNTW5, EELBEETIE, EFITHROERE LTk, TEEAIOLTTR
3] THDOIND, —WREMAER BIAE—RaEMER) bEENLIEERH
%o HWEOHMEMbEENDIHAELH Y, ZOFE, KBTS U THGE

ZTRTHIMENRSD D, ZODraft T, componentl Tkl ~ 72 B T &

nTnd

Critical Area

H X

HEH DY) OB M HEFF T D

KO NTERET S AT R, BB i A
DR Fen., 2B L OEREIL,
JL—RAHLWEZ7 v —X K

DY AT LD K H R EEXIET
BELTHRWV

An area designed to maintain sterility of
sterile materials. Sterilized product,
containers, closures, and equipment may
be exposed in critical areas such as the

grade A area or a closed system.

Critical surfaces

Surfaces that may come into contact TREE W A DL & D WIEE DR

PR with, or directly affect, a sterilized IRROFE LTS B D VT ERE
product or its containers or closures. RN BT 2 RmM CTh D, HER
Critical surfaces are rendered sterile I 1%, BOE R O BR AT 2R &
prior to the start of the manufacturing L. 7 mt 2R 4%8 L TR
operation, and sterility is maintained R D,
throughout processing.

Critical zone See critical area HEXIHEZZROZ &

HEY —

D value The time (in minutes) of exposure at a & DWAEMOBEEN 1 logd 5\

DfiE given temperature that causes a one-log | (£90% Db % £F HF7D, & 5

or 90 per cent reduction in the IR CORZERERE (BHALITY)

population of a specific microorganism.

FROCITITRRAR, i,

ZATIANRHY ET, R

AL TTOT, W LATENIL TR L > TIT - TRELY,
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Deadleg length of pipe that is not part of the PEBR S HELE O—HTIER < A
Fy KL o circuit that is greater than 3 internal pipe | > OEE DR X 23, Yi%hlE O

diameters

WD 3% &Y BWERT

Decontamination

A process that eliminates viable

bioburden via use of chemical agents.

B DI LY A AN
—T U ERETL T rkR

GRIE)

WAEMEXRE LIZGEIZIE, N1 A FRYY”  (Bio-decontamination) &

WORBETLHER DD,

Depyrogenation

[ R = R VG

A process used to destroy or remove

pyrogens (e.g. endotoxin).

A uYey BlFT KR
) B E R ET BT

e

lipopolysaccharide) present in the
bacterial cell wall. Endotoxin can lead
to reactions in patients receiving

injections ranging from fever to death.

(i <A w) T 27 k2
Disinfection The process by which surface bioburden | R LD /A AN—F L &2 4
W7 is reduced to a safe level or eliminated. | 72 L~/L & Tl & 5 WIdbrE
Some disinfection agents are effective T 57 rEAR, EODDHEFERIL
only against vegetative microbes, while | 228 ORI DB H L)
others possess additional capability to THDHMN, ZOMOWEESNL,
effectively kill bacterial and fungal FEERR L OER T & 2 R8N
spores. WZFRT 2 7= D GBIIERE ) &
FoTwnb,
Dynamic Conditions relating to clean area W OEFEIFED T TOIEEX
)7 classification under normal production | 3D 7 T ARERBIC B 5 44t
(FAFIv7) operations.
Endotoxin A pyrogenic product (e.g. A B AR AE (A E T D R BV &

BT DERWE (B ZIE,
lipopolysaccharide) , = K k%
AT TN EER & LTRES
NIRRT BB DIBICE DK
AR T ERHRD,

Extractables

Chemical entities that migrate from the

“T— 2 N — " Dt A4k

TH—DIL7 4L

—J

the formation of a large tube formed

from a flexible packaging material, in

W surface of the process equipment 1% 8 % % 1) 70 3R BR A (f51 2
contacting with model solvents under X BRIORERCIRE) OF T
appropriate testing conditions (e.g. kind | filt S 7= 7 vt X {6 B
of solvent, temperature) that exceed BT 2L FHImE
“worst case” process conditions.
Form Fill seal Similar to Blow fill Seal, this involves Blow Fill Seal (p&fE[RIFFedHE) &

FERIC, ZOFET 7 LT
TR EEEM N IERR LT KIED T

FOCZITRAAR, BB, 24 71208 Y 1,

AT AL TTOT, W LATENIL TR L > TIT - TRELY,
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the filling machine, the tube is then 2—T DR EEI LD THD,
filled to form large volume bags. WIZ, Fa—T7IZRHE L, KE&E
DN T ERESE D,
(FRiE) “FormFill seal” 1%, fax ZRERFER RO D, Blx i, BRI FE
B OBRFEHL, HOWVIERERE Y — L E WS T EETH D,
Gowning A program that establishes, both W I L O OZRITE 72~
Qualification initially and on a periodic basis, the — AOM G T REBRELEDOCD
FAR Ok PERT capability of an individual to don the FHIZL - T el oTy v
il complete sterile gown in an aseptic AT DR ORI & iEE S
manner. L7007 a s T A
Grade A air Air which is passed through a filter 7 L— FA OIFAREONE & Fr
JL—FRAxZT qualified as capable of producing grade | DZERE£ELDHENOH D &
— A non-viable quality air, but where there | BEASMENER SN 7 4 VX %
is no requirement to continuously Wi L 72t DZER,
perform non-viable monitoring or meet | {H L. FEAEFHIFE=FV 7
grade A viable monitoring limits. AT O MEMES . L —
RFADEEDOE=2 1 > JIRE
EICAET 2 0TS 220
HEPA filter High efficiency particulate air filter with | %t 0.3 um ORI+ TF ¥ L ARSCIE, JRSC
HEPA~ 1 L % minimum 0.3 pm particle retaining UL E, 99.9T%L LD | OXLEAEIE
efficiency of 99.97 percent. LR EFFOEMFERTEK]T | LTHD
£ IVF
(FRYE) 1SO 1464435 1129463 Tk, FFAMKL 72 & L TMPPSZ 7R~ Tl
BHNZITRIER 0.3 umITEVWME L 1372 528, BB IZE— DRifE &
LT R 20,
HVAC Heating, ventilation, and air B, #iKdE L OZER
Ty F Ny conditioning R RS LT “ZEERT L LIRS

Intervention
E. WAL A
@jl\ﬁ”

An aseptic manipulation or activity that

occurs at the critical area.

EHERIECIE X 2 MERETD
FRIE: N2k D) Bk, &2
WETEE)

Intrinsic sterile

connection device

A device that removes the risk of

contamination during the connection

Bt OWEF OIFY Y A 7 Z kR
FLUIEBRE 205 13 r &

A2 MUy | process; these can be mechanical or BHDWVITRIAEZEEIZ L > TITR
R P B fusion devices. %
Isokinetic A sampling head designed to disturb the | ./ X/L3%E ZIZE D72 < TH,
sampling head air as little as possible so that the same J RV Kk A i

SR

particles go into the nozzle as would

L0 LR TR GRIE ; [A DRk

AR3TITI

FEER, ERB, XA T IABRDY T,

AT AL TTOT, W LATENIL TR L > TIT - TRELY,
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~y R have passed the area of the nozzle had it | /34 Z FF-DZEK) A > TH D &
not been there. DT, FTREZRBR V) 22D ELALZ /)N
S BRDEDITKFI LT T
Yy Z~y R
Isolator A decontaminated unit supplied with 7L — RA (ISO5) 25\ ix%

TAYVL—H grade A (ISO 5) or higher air quality that | 2LLL BIZ @V 22K D GWVE & 46
provides uncompromised, continuous HISR 2 BRYE S L7 B8, Z OHE
isolation of its interior from the external XL AMEREE (B 2 XA ELY
environment (e.g., surrounding cleanroom | &< 7 U — L b— A DZELKOME
air and personnel). ER) DD, EOEBEBNEHOM
There are two major types of isolators: | (F2372< . A DN 7 5y fifl
Closed isolator systems exclude (isolation) # 52 5 HDTH 5,

external contamination from the isolator’s | 7 Y L —Z (X2 SO EH /¥

interior by accomplishing material ATRHD
transfer via aseptic connection to JR—ARTAIL—HF -
auxiliary equipment, rather than use of AT BE, JEBREE~OBR D&

openings to the surrounding environment. | 325 &\ 5 L0 & #BHAYZAR
Closed systems remain sealed throughout | 28 ~DEEERIEIC L 2 W5
operations. EEZERTDHZET.TA Y L—
Open isolator systems are designed to | % DINEE & FMITE Y % PEBR T
allow for the continuous or b, 7V R— ARV AT AX, 1EE
semi-continuous ingress and/or egress @ U OB s STk iB s
of materials during operations through FIhd,
one or more openings. F—=T e TA I L—FF, 1
Openings are engineered (e.g., using fETLL Lo Oz LT EE
continuous overpressure) to exclude the | HIZEFEA & D\ TN 7e
entry of external contamination into the | #)& DO H L AN AIRE & 72 D &
isolator. IR ENTWD, TA Y L —
B ~DINIE G DR N % PEBRT
=iz, (B, E#HER7eE
WES) (overpressure) % {8
D&l LI ko) BRI

FITERFFEN TV D
Laminar flow An airflow moving in a single direction HWETOEMBMDORT hLE
T 3I)—Tn and in parallel layers at constant MOLLEDY ETHLD BH—0

— velocity from the beginning to the end FWEITHoD ST RER CBENT

- @i of a straight line vector. 55

FOCZITRRR, BB, A 7 IABHY £, FOUTALTTOT, HEr LATENIL T HIZ L > TIT o T RS,
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contact surface of the process equipment
under actual product and process

conditions.

Kb ERSPICBATT 21E

T

BEYE EU-GMP Annex-1 80ER  GRFERRIET 45 1 10 13 /123 H (=IT7NT )a—sar AR A
FEE 3L AROCEE Ak
(fR7) Laminar flow & Unidirectional flow® E# O Ftalix, W & Wkl

X33 ADITIFARELTWS, TeLA “Laminar flow” &\ 9 Flak O E
PEICREMD % D, “Laminar” &5 FEEBAALLOHITH Y | Gl ek
BLTRVEDITEL 5,

Leachables Chemical entities that migrate into EERORIST L TREME T T, 7 n

=) medicinal products from the product & A T T 2 Mk 0 B R

Lyophilization

A physical-chemical drying process

RSP WEOLREME/TD Z L

A RIS designed to remove solvents from both | Z =72 B & LT KBRS X
aqueous and non-aqueous systems, OIS 2T DO TG,
primarily to achieve product or material | A&l ZRETHZ L2 HBE L
stability. T B )AL IR R T e
Lyophilization is synonymous to the A
term freeze-drying. HAETEE (lyophilization) (%, 7
Y—RXKZ A (freeze-drying) @
RiELFEETH D,
Manual Filling Where the product is transferred into the | #L5h 2 KRR THE . &5
FIiH final container by systems where ROFEETET SEDHZOICAE
operator intervention is required to EBONENRDLETHD VAT
complete the filling of each container L (BlZIE BIEO Ry T v
e.g. pipetting liquids. 7)
Operator Any individual participating in the Ty T T FREH
K== aseptic processing operation, including (filler) | 2% 5 < 0, iR
c AR L—% line set up, filler, maintenance, or other | fED 7' v A{ERICELH LT
personnel associated with aseptic line DB, 50, BEBRED Z
activities. A > OIEFCED 2Ol E
Overkill A process that is sufficient to provide at | /)N T 1 43 O DIl & FF o4&
sterilization least a 12 log reduction of Mo i Thl2u 7 i (12
process microorganisms having a minimum D *E) B 52 D0+
A== F LB value of 1 minute. GRIE WED) Frkx
1# LR
Pass through refer to airlock. T7—ay 7RO L
hatch

INA A =N T

Pyrogen

ez

A substance that induces a febrile

reaction in a patient

BEICHEAICEFHHESE LY
21

FOITIERAR, B2, A 7 IARDHY £3, RLIALTTOT, I LTENIL TR L > TUT> TT S0,
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FEE 3L AROCEE SEIAN
Qualification Establishing documented evidence that | F§% % 7= 13 tia% A3, = —V BR/L

- MRS PEFTAT provides a high degree of assurance that | 43 & OVF% T O @ k& AT 2 3
- WS PERERR equipment or facilities will perform to AMZHLE STV A ERIMEIC

the required specification detailed inthe | £ 9 & DE\WMEREE 5 2 DFTD,

user requirement specification and the GBI L7z (establishing) 3CEAL

design qualification. \Z & D FEL
Restricted Access A restricted access barrier system T 72 RGIRANY T = RT A
Barrier System (RABS) provides an enclosed, but not (RABS)IZ, HENTITWD75,
(RABS) closed, environment meeting defined BHENTWRWS AT LATH

- 772 AHIR N | cleanroom conditions using a rigid-wall | - T, B DOEREN L Z DN E

V7=V AT A enclosure and air overspill to separate SHET D721, WIBEDFH &
RABS its interior from the surrounding R DA T 52 & T
environment. ESNT=7 U —2n— L5
Active RABS: integral HEPA-filtered REAIZASESETWD,
air supply 777 4 7RABS : HEPA~Z )V
Passive RABS: air supply by ceiling ZTHI LT ZER D RIT T
mounted HEPA-filters. Sy (integral) fiths

Open RABS. Where there are vents in /X 7RABS : RHAIZHUAT T 72

the barrier that allow air to move from HEPA 7 4 VX2 X D ZEX

the grade A to the grade B area. Bks

A —7VRABS: /'L — FA InDH
7 b— FB KIRA~D 2R D
NATFREL 72D L9 IT. Z DA
U7 =Mz b FRE: #X

A) BZdH5H0
Sterile Product For purposes of this guidance, sterile ZOHAX L ADBHICE LT
e B A product refers to one or more of the WL MERE RS L, EEEREIC LD
elements exposed to aseptic conditions JRHE (aseptic conditions) (ZHEEE
and ultimately making up the sterile L7c—2Ll EOBESH % | ki
finished drug product. These elements R~ DY RiF 5
include the containers, closures, and ZExrVS, TRHDOERITIE

components of the finished drug product. | Z8%%, ¥ K& UM HEEE 3R 5 D AL )5 B
4y (components) A& E 5,

Sterilizing grade A filter that, when appropriately WY F— b L7 Ao

filter validated, will remove a AL B BUE S TP & B

W7 L— K> definedmicrobial challenge from a fluid | Y Ex& . #EHE O (sterile

S IVH stream, producing a sterile effluent. effluent) 24U 5THAD 7 «
4

RTUTITRRR, BB, 2 A T ABRH Y £, RUIALTTOT, HWF LTEIEIL TR E > THTo T RSV,
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Single Use Systems in which some product contact | A7 > L AFDOREE T A N
Systems (SUS) components are used only once (i.e. V7 B D XD I PE R FTRE R
« 7 a—2Z | single use components) to replace FHEORD VI B & HAT 5
VAT L reusable equipment such as stainless boFE (some) DORERLZER %,

- HEIEH T 27 | steel transfer lines or bulk containers. —EOHERT 5 (TbbEHE
2 SUS covered in this document are those | fEH#ZRE) > A7 L, ZDIGET
that are used in manufacturing processes | Bt 9 SUSIE, kD X 5 7 b DT
of sterile medicinal products (e.g. sterile | &% :
AP, sterile bio bulk, sterile finish O \BEERGLOMET v E R
dosage), and are typically made up of fEAT b0 (BlIE, M
components such as bags, filters, tubing, JFEE M DA |
connectors, storage bottles and sensors. B O Fofé A
@ fERE#HE (components) % {E
DVHIFTNDHDT, iz
X, RN T T B, Fa
—7, axs & REFEAR b
N, BLOEVY—
Terminal The application of a lethal sterilizing TOWRE ST D MEEIECRRE
sterilization agent to finished product within a sealed | L~/ (sterility assurance level
BRI container to achieve a predetermined SAL) THH10°¢ & DV IFEENLL
sterility assurance level (SAL) of 10°or | L& ERIHEH-HIZ, BHE AR
better (i.e. the theoretical probability of | H D H A& IR L CESEMEE
there being a single viable HOWE A (lethal sterilizing
microorganism present on or in a agent) M2 2 &,
sterilized unit is equal to or less than 1 x | SALIL, #EE# A HNLA 2RO N+
10 (one in a million)). 2, —2D GFRIE : — 2 DOHI)
A DALY D i BRI R A3 L
X 108 (HHHDO)AFTHD
ZEEEY®TD
ULPA filter Ultra-low penetration air filter with BIR0.3 umDRL - TF v Ly | SRR D
ULPA 7 (L% minimum 0.3 pm particle retaining L7z b &, fiER0313199.999%L) | O E A&
efficiency of 99.999 per cent. LTHDETO KL TEEIEA R | ELTHD

IIRWEESH 7 4 V&

Unidirectional
flow
- — R

< —J71alR

An airflow moving in a single direction,
in a robust and uniform manner, and at
sufficient speed, to reproducibly sweep
particles away from the critical

processing or testing area.

EE & M & FF o AT
ESET —HRICEIN TN DR
MTho> T EERT mERAELT
S TS RKIG, & 2D I ERER Xk
O FEBUE X R AR E T

FROCITITRRAR, i,

FATIANRHY ET, RLIAZTTOT, HEr TS THEXI L > TUT->TREY,
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Jiikia JE EES aRX b
DI A4y 7l B 2 >
Validation Establishing documented evidence that | 7' =& A3 OFERIZRTE S 4L

NYF— g

provides a high degree of assurance that
a specific process will consistently
produce a product meeting its
predetermined specifications and quality

attributes.

TR L O E R & BT
Ry ST R D IR RN el B
WO EVRREER 52D LD 3
FLSNIRE LT D 2 L

Worst case
U—AXNr—2RA
(A 1)

A set of conditions encompassing upper
and lower processing limits and
circumstances, including those within
standard operating procedures, that pose
the greatest chance of process or
product failure (when compared to ideal
conditions). Such conditions do not
necessarily induce product or process

failure.

[ERR - FIRO T 2 A REHE)
b BERSRMEL H LT & %)
= R OV F IR N |
AORbRERWRELTOT
K] oy b,

2L, ORI, EERET
NEDHFEFANOIRBLIZE FND B
DTHD, TD XD REMIF &
FLH LT 0 2ADORES
ZHEIELLOTIERY,

FOCZITRAAR, BB, 24 71208 Y 1,

(2018.03.03 HifE)

RLFZHZTTOT, HWFLATENIL TR L > THT> T RSV,
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1. = v XS, TPIC/SGMP Annex 1 & K7 7 MIHERL L 72BREE =4V > ZHIEFEFTD
WET I —F — NAF =T 4 NI EORAICE % —, &GT: K77 b
_0hR), gkl CCSA2001802NK01, 2018 42 H

(= v ZRRASHB D THFEIC XY . RODDOIROERHEZ ZFFATHV )

Initial Qualification (5.23-5.28, 5.3018)
(= Initail Validation)

(RHHHLT + MEDE) + S5 - BE(Grade ADFE)
St 1 53D L — FAD R

AT B R DE/NEUZISO14644-1 DEFR T Y | <_
FEME~DY 7 ICIE L TEBMT S

initial-classification

(R HHLF)

v

YR IFEICL B GAEER] &

[HEREE ]| OfRYAH (5.2618)
\1/ 38 o Qualificaton/

Initial Validation (Initial Qulification) @ Validation® NEHRET & X1fe

AR NAHEE T
Yes

A4 =¥ )b

No 36 10 o Qulification

EHET 2 ?

Re-qualification (5.2938)
(KPR + BEYE)
JL—FKAB:BX67AE
L —FRC/D:.BKI127BE

re-classification
(RFBHT)

1 7V —y—bOEEMHFEE (Qualification) OEEHES

5| zEEm | oo

7*_:/')(\/}‘ @éﬂ:lzﬁ

1

FEIZORBYRY - vx—
—>
XY b TCOEHNREL

FOITIERAR, #2, 2 A 7 IARD Y £F, RIALTTOT, il LTENILTH LT L > TUT> TTEV,
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Q1 : /i CRAIZEEMEL SSBS 0Tl JFH

O BO 19644 ) =T O FECBREF IS L oHmE Y TP
FEEITE
2 SEeia—r BEOTES

iy

10-2: BISERE(E/ A FHEE N TL B A IS LT A0 TT0) Eefifo-bul o) 1B

(D150 146442 — XM RAEC @R 52 a8 0UR P i
FERE
@ S SR B ELED TEST

4

0Q: A = EIAREETH Y. D ADTFEL G N atrest I [ AE
(PIC/S=GMP Annex—1 Draft: Table 1 Dat-rest | 237&5)

O WEMECUZIOELERFEEIIL T, SRR TEAET S
@ WO AECEEE. B TE. (T8E)
@ FJif R S ELEGTES]

4

PQ: s=ED EE (@ o ARED RETHLY, b0 ADVFET SURFE
lroperstion @ M5 BE COQ (2 A D B E A0+ - 72 48 BRE D
(PICAS=3MP Annex—] Draft: Takle 1 Din—operation | 23820

O EREFADELEERFEERLT. U200 SN EREENL. S
W FEAET <

O WESCENEES I E MR TEER)OET

& SRk BEDEESLFIC/S-GMP Annex—1 Draft Table 143
S 2Min operation (23820

2 HH DA 4 CR @ initial qualification DiiiiL

FOITIERAR, B2, A 7 IARDHY £3, RLIALTTOT, I LTENIL TR L > TUT> TT S0,
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EU-GMP Annex-1 Draft:

5.28 —5.30 IESHE

(5.29) WEiRMEBFFMOMMRIE. JL—FA/BTIEERA TN AR
JL—Fc/pid |RRT1R2MARM.

(5.30) SRECHMRELE DHEORFEISONTIE, BEREEEMHT BEED

HFEICIKTET B, CNOD/ITA—RIIRESNIZERES

PRELELNE,

(5.28) EEFOTOLRTORBEE=FI T &, BAREIS
MERBTHIE
(5.29) EHAMIS. RUQRMDRAIICE SV TEE. &k, F1=(E
IROEEDRIC, BEHEETIE

(012 ) SR MBMTFE=SUL T S RT AL, BEmmEE |
YRSEFEL . BTSN R EE T RS I
EDBELMT B ODT—E/END
ESISHET S BIE, I

(9.13) BV L—FOR P A FREIXRSIZHRS '

(9.14~16 ) Grade AD K AL F & 28.3L/min LLET. I ﬁ
BREL, BHREEL FENE, 7I—LERR

452&, GradeBld. Grade ACEREAS RT L, | I:Fl

I 9

(9-34) APSHMDERAUWEEH KD LIIZ. Yo TYLYT
BT DIBMESTS
(9-35) BEER T TITHNIEE T OLRI(T, KL TD
APSERLETHD > BRELHI[MEEORBRNLE
(9-36) EFDNEDLIaAL—FHRE > (HEEEREN
HOTHRERDAEILELRDOND,
(9-37) EFDATEREDFRYRVIETERAMEITL.
RBTHIL
(9-38) T —RLEHBFDEEEF Dlustification N ETH B,
APSEFFHlIE. TR TORAEFHBULET S
(9-38) APSE¥fHl(. TEE TORRNRFFHULET

BLEEFRESLTRLY
(9-17) GradeC/DI&. FLURIBIEIZ+ ST —42ET D | *i'i_
(9-18~20) AEMHE LUMADHFE=L2IL T (E, | F
ZOEERTER TR
(921) EEIEYRT ATRITAEHLT LB l- a2
D)=V —LRUI)—VIT7—EBDIER |
DEHRMETMERCY L TILELT DRHEEEL

(9-22) BEE=42J2J TIX. SumDHFERIET S

(9-38) TAERTHOEBETIMEN. MEYREIZ
BREESABVEDIENLE
(9-43) Grade A/BTHEZEEDHI-IHE DCAPADENE,
SCAPANHR D LS E=RIL T DRIENBETHD
(9-48) 1EEEDERMEFEATES DIFE D AEHR
> HiHMEOFIENNELLD

(9-23) HIFT—RIF. TORLUFERER. BRI D

(9-24) E=AVLY EHEIUVREMEIFIRY
FHERICEYEHEREEICOVTRET S

I BREME=42)2Y

EU-GMP Annex-1 Draft:

| 9.1 — 9.3: General

| 9.4 — 9.11: Environmental monitoring
|

i

i

i

i

I

i

I

i

I

I

i

I

i

1

i

I

I

I

I

I

I

I

i

I

i

I

i

I

i

i

- MEBRETOERZaL—
: LavEOREE=2ULY
1 (=EHURYI17—>a2)
| EU-GMP Annex-1 Draft:
i
i
I
I
I
I
I
I
I
I
i
i
i
i
I
I
I
I
I
I
i
I
i
i
i
i
i
I
I

9.34 —9.49: 18
9.25 — 9.33: Viable monitoring

I
I
I
9.12 — 9.24: Non-viable monitoring |
I
DEIESH I

(9-25) |MEREETIE. BEOMEME=FI I EHERITTITE, - =

(©026) TEXBADHEEToI=tk). £ FL—KA/BOTOEREIToTNG @il

|

|

|

|

|

|

| |

| |

| RS DIBER IEFDMEME=2U T ER I |
(927) FL—FA/BDRE TOBERA (continuous) T8 1%, W% | L/

| FAEROEHM (full duration) F B ESIZEUME S &, ZOE=4 ]

|

|

|

|

|

|

|

|

|

Vo RTOADNTE. —BUERBLVLTOIRTLOBLE © T
IR CET. A DEAUL T EEISE B ADNEARET 3455
YRDEBTDNDESHAETHEE
(9-28) MEMEME=R2U YA, AT —Sa e RIERICHALATHET
BB, HUIULYFEFHEEEICERIRIEL IR E,

(9-29) WEME=RVLT IFEEEEITFREDYRIELILLTIEESALY

REE=2Y T O—RIEIR

| (93) BEE=4YLTF. NyFHH. FOoERLE2— |
: EHIT ERADBE :
| (93) E=8UL T OME. HE. H 0T ILERURER |
R S s £ IR L 030 mmEYERETS ST M RIS
I I
| (9:3) “In operation” TORAIFE DEHE |
| _! (9-32) E=AVUYFIBIF. EMEEDFREHAREICHEET 5L
(BHIER (FREHBEEE)

|
I
(9-31) WMEMBFFEOTIaVREMBITR6IZLD |
|
(9-33) Grade A/BORHEREDIELNIILETOREE I

:: (A RFRARLABEDLSHDOAIELESH DL (9.6) HIEMEE D LIS (BIZIEEEROHEE) TOE=ZRILTHITITE
(9.4) E=RUL T B OHE. EFGLHELHNL TSI, TOER(UT Yk,
(94RO TP ERICK DB L. BEREEFRDRL VRS HTE MEER. B, BA2DTOER, EEREO#MTMR. RUERHEND

|
il
i :
=| FREHEBROSAMIKREBLLEDET. ZEETS HEMLGMAEMEEDOMBEICE ST, BRI RITERAAEITICE, :
:: (9.4) YRITRRAVHE . BEBEE=SYLT - TOT S LD (9.5) B, $8E ., T2, BRNESE, YUROT R EBEEMEFED 1
1] BME H#RT 50, %@Eéhf:%ﬁﬂﬁ'& ZDYRY HRIZEDSWTEDS :
:: TRRAVLE EHHI-BEET S L, (9.8,9.9) 75— FREMEIFEHURELABETHS i
Il (0.4) SATBULHAED ESEMDOBES. YRIT LD S — |
:: & HHE, R e I
I (9.5) “In operation” TOD{E¥E T 0D (9.11) EEEZRDOEF FYVREOEBMAETER :
L o e e e e e e e e e e e e e e o e e ot e e e e 3
A i

M3 BEE=FY VI, EHMNLERETMRS X OAPS TOREET =4 ) v JRERFTOEEHEE
RILTHBR, BB, 44 TIARDY EF, FOUTRLTTOT, MW LTS TR L > THT> TFEW,
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2. : Guideline on manufacture of the finished dosage form
http://www.ema.europa.eu/docs/en _GB/document_library/Scientific_gquideline/2017/08/WC500233239.

pdf

4 July 2017 EMA/CHMP/QWP/245074/2015
Committee for Human Medicinal Products (CHMP)

Date for coming into effect 6 months after publications
(01T FTAIZAR SN TR Y | 201842 AR CTIIRZ L T\ D LHERI S D)

4.2. Batch Formula

The batch formula for the intended batch size should be stated. In case a range of batch sizes is
proposed, the range should be stated and the batch formula should be provided for at least the largest

and smallest batch sizes.

An application for a range of batch sizes should be adequately justified as not adversely impacting the
critical quality attributes (CQAS) of the finished product in accordance with the guideline on process

validation (ref. 4).

If the bulk product is assembled into different presentations or packs, the production batch size should
be defined by the bulk before any division. When the length of the subsequent processes and assembly
is considered critical (e.g. filling time for aseptically manufactured products), the worst-case scenario

of the division pattern (e.g. in respect of total filling time) should be indicated.

4.4. Controls of Critical Steps and Intermediates
(Hg)

Where relevant, the maximum holding times of the bulk product or, alternatively, the maximum batch
manufacturing time from start of product manufacture to completion of packaging into the final
primary container for marketing should be stated, appropriately justified and supported by data in
relevant parts of the dossier (e.g. challenging the maximum hold time in process validation studies or

providing dedicated stability studies for the bulk storage).

The reasons for any prolonged storage/processing times should be stated and be consistent with GMP.
Time limits for processing should be minimised and limits should be justified and appropriate to ensure
product quality. As a general rule, prolonged storage means more than 30 days for solid oral dosage
forms and more than 24 hours for sterile products. Where relevant, stability data to support the holding
time should be provided on at least two pilot scale batches. The stability studies should be performed at

relevant temperature and humidity with regards to the expected bulk storage conditions (if relevant

FOCZITRRR, BB, A 7 IABHY £, FOUTALTTOT, HEr LATENIL T HIZ L > TIT o T RS,
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temperature and humidity during storage does not correspond with ICH condition, other conditions
should be used).

The product shelf-life should be calculated according to the Note for Guidance on the start of shelf-life
of the finished dosage form (ref. 9). If other approaches to calculate the start of shelf life are proposed,
these should be described and justified by the inclusion of supporting data from batches that represent
the full proposed holding time of the bulk product (intermediate) in the finished product stability
program.

For transportation of bulk product (intermediate) between manufacturing sites guidance is given in
GMP Annex 15 on how transport should be taken into consideration. The impact of short or longer
excursions outside of the original storage conditions should be discussed, where necessary, supported
by accelerated or real time stability data.

The suitability of the proposed bulk product (intermediate) container closure system for bulk storage
(and transport if relevant) should be justified in relevant parts of the dossier. The materials used for the
bulk container closure system should be described along with the control specification for primary bulk
packaging.

Definitions
(H %)
Control Strategy:

A planned set of controls, derived from current product and process understanding that ensures process
performance and product quality. The controls can include parameters and attributes related to drug
substance and drug product materials and components, facility and equipment operating conditions,
in-process controls, finished product specifications, and the associated methods and frequency of
monitoring and control (ref. 8).

(H )
Hold Time:

Hold time can be considered as the established time period for which materials (dispensed raw materials,
intermediates and bulk dosage form awaiting final packaging) may be held under specified conditions

and will remain within the defined specifications (ref. 11).

7ok, ref 1%, ROEY TH D,

« Supplementary guidelines on GMP: General guidance on hold-time studies. In: WHO Expert,

FOOTHBR, BB, 417 IABDY EF, FOTALTTOT, HIFLAFHIEL TR &> T TFEL,
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Committee on Specifications for Pharmaceutical Preparations: forty-ninth report. Geneva: World
Health Organization; 2015: Annex 4 (WHO Technical Report Series, No. 992)

(Draft) Guideline on the sterilisation of the medicinal product, active substance, excipient and

primary container

11 April 2016

EMA/CHMP/CVMP/QWP/BWP/850374/2015 2

Committee for Medicinal Products for Human use (CHMP) 3
Committee for Medicinal Products for Veterinary use (CVMP) 4
Quality Working Party (QWP) 5

Biologics Working Party (BWP) 6

B, KILEOHFMULT A 7Y A =T 4 TIROEITE R OHPIZHSfli s h T 5,

2329TH ¢ Sterile filtration

The type and number of sterilising filters, filter area, material and nominal pore size should be
described together with a description of the filter integrity testing (principle of the test and details when
the tests are performed including limits before and after filtration). The integrity of the sterilised filter
should be verified before use but after its sterilisation unless specifically justified and validated, and
should be confirmed immediately after use. Nominal pore sizes of 0.22 um or less are acceptable without

further justification, in accordance with Ph. Eur.

For routine commercial manufacturing, bioburden testing should be performed on the bulk solution
immediately before sterile filtration. If a pre-sterilising filter is additionally installed, the filter closest to
the filling point in the final container is generally characterised as the sterilising filter. The sampling for
bioburden testing may be performed prior to the pre-filtration, provided that no holding time is scheduled

for the solution between the two filtration steps.

In most situations, a limit of NMT 10 CFU/100 ml (TAMC) would be acceptable for bioburden
testing. If a pre-filter is added as a precaution only and not because the unfiltered bulk solution has a
higher bioburden, this limit is applicable also before the prefilter and is strongly recommended from a
GMP point of view. A bioburden limit of higher than 10 CFU/100 ml before pre-filtration may be
acceptable if this is due to starting material known to have high microbial contamination. In such cases, it
should be demonstrated that the first filter is capable of achieving a bioburden of NMT 10 CFU/100 ml

prior to the last filtration. Bioburden should be tested in a product sample of 100 ml in order to ensure the
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sensitivity of the method. Other testing regimes to control bioburden at the defined level could be

accepted if adequately justified.

Filter validation data should be included. The filter should be validated with regards to bacterial
retention capacity, solution compatibility and leachable filter materials. The solution to be filtered should
be used in the validation unless justified, (for instance when the pre-filtration integrity test is performed

using water for injections during routine production).

If a sterilising filter is used for more than one working day or is re-used for additional batches, the
total filtration time and the number of batches the filter is used for should be stated and justified. If re-
used, the filter should be dedicated to a single product and sterilised before re-use. Its integrity should be
tested before and after each use. Suitable evidence of the bacterial-retention capability after challenging
the filter system to simulate exposure during a campaign should be provided. This simulation should
include any physical handling of the filter during its use, such as maximum combined sterilisation time
and temperature, integrity testing, mechanical handling and maximum filtration volume at maximum

pressure.

The maximum holding time between bulk solution preparation and sterile filtration should be stated,

minimised and appropriately supported by data.

If a sterile bulk solution is not filled immediately into the final product containers, the sterile filtration

should, unless justified, be repeated immediately before filling in containers.
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