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ANNEX1 UtEE1)
MANUFACTURE OF STERILE MEDICINAL PRODUCTS

TR 1= i D )

Principle (U HI)

The manufacture of sterile products is subject to special requirements in order to minimize risks
of microbiological contamination, and of particulate and pyrogen contamination. Much depends
on the skill, training and attitudes of the personnel involved. Quality Assurance is particularly
important, and this type of manufacture must strictly follow carefully established and validated
methods of preparation and procedure. Sole reliance for sterility or other quality aspects must not
be placed on any terminal process or finished product test.

HER RIS O RLEIT, A K DGR D Y 27  RAB IO B ¥ = TR DIFRDY A7 %
e/ NRIZT 2 72 DI FERI R BRFIEA T T D, £ D% 13X, BIFRE OHRES) (skill) |, FI# (training) |
17H) (attitudes) IZELASND DO TH D, FRHWERIENEZETHY, ZOMORIE L, #EfF L F
NEDOEEIR LS BRE SN 77— b SV B A B 85T L 722 T id7e b 720, M X Ot o
B O OEHEMEL., REIRE 7 1 AR ORBRUZ O IMETE LTI B 720,

Note:
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.

7E
ZDOHAF AL, 22R. FI7R E DAY L X OBR 28R D IS E 2R ET D 72D OFEM 7R
FTEZRTR L TR, 2T, ENISO ORAEL W7~ o TEEZ BRI NT-0,

General  (—fgryEmE)

1. The manufacture of sterile products should be carried out in clean areas entry to which should
be through airlocks for personnel and/or for equipment and materials. Clean areas should be
maintained to an appropriate cleanliness standard and supplied with air which has passed

through filters of an appropriate efficiency.

N

H

=S O RGE L FE R CERTRETHY . ZORIEA~OLH AT, NHOZTry 7|
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BLOET# - T O T vy 7 2 LTT O NEThH D, JERKIEIL, B 72RiE
FEFEHEIZE > TIREF L, WU RRIREA T2 704 — 2@ S22 K/ e it ~& ThH 2,

2. The various operations of component preparation, product preparation and filling should be
carried out in separate areas within the clean area. Manufacturing operations are divided into
two categories; firstly those where the product is terminally sterilised, and secondly those

which are conducted aseptically at some or all stages.

B (B R—R Y N RE S T AT LR AT O, BEOMEL, FHR L DA
ME0E, W KNI B 5 53 L KIS T T 5 <& T 5, USRI, —o0Hh T = U —i2s)
WD 5 B ORT TV =, BREPREBESNDSLOTHY, FE_onT T —iF, <D
MOFEEAT =V D WNET R TORT — VA BEBEIRIC L) EfT 55D TH D,

3. Clean areas for the manufacture of sterile products are classified according to the required
characteristics of the environment. Each manufacturing operation requires an appropriate
environmental cleanliness level in the operational state in order to minimise the risks of

particulate or microbial contamination of the product or materials being handled.

HHE R 5 4 L B OV KT, BREE D BRFFMEIC KV 08T 5, ARUEERT. B0 #29 BG
& B VNTIFURFEM SR F-OMEMNC K D155 23213 5 U A7 2 lR/ANR ET D721, 1EERRIC
WY R BREHEHENLE L2 D,

In order to meet “in operation” conditions these areas should be designed to reach certain
specified air-cleanliness levels in the “at rest” occupancy state. The “at-rest” state is the
condition where the installation is installed and operating, complete with production
equipment but with no operating personnel present. The “in operation” state is the condition
where the installation is functioning in the defined operating mode with the specified number

of personnel working.

[VEZERFE (“in operation”) | OFRMEI- 720, OO TIEEERE (“atrest”) | OIR
RBIZEWT, HOUMEICED - ERIGHEN T OND X ORI XETH D, [IEEER (“at
rest”) | RREELIX, RETREHLOLZREL, TNABEIL TV, fWEHE, BaRET
BTV DED, EEEDRGFEL TRV AE WV S, [{EERE (“inoperation”) | &%, E LT
W D BUE SNTZEIE THREIN L TR Y . D ORE SN ANBDOIEEZE BMEHN T DR Z N D,

The “in operation” and “at rest” states should be defined for each clean room or suite of clean

rooms.
ME¥RF (“in operation”) | BB RN [FEEZERF (“atrest”) | OIREEIZ, 7 UV — b— L2, H
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DNE—RED Y ) — L — MEICERT RETh D,
For the manufacture of sterile medicinal products 4 grades can be distinguished.
I EIEGORIETIE, WO 7 L— Rl A2 3252 L3tk s,

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 laminar air flow work station. Laminar air flow systems should provide a homogeneous
air speed in a range of 0.36 — 0.54 m/s (guidance value) at the working position in open
clean room applications. The maintenance of laminarity should be demonstrated and
validated.
A uni-directional air flow and lower velocities may be used in closed isolators and glove

boxes.

Grade A : &V 27 ODIEEA4T 9 /iy 7s Y — > (local zone) Th b, ml A7 OIEZE L 1T FH
V= BOBHRER v~ BIIRIEICH D T TN B LUV, TL, BEREEREIEIC X D B
RETHD, WE, ZOXIREIE, T3 -7 —7u— (BRKREICH D ELRDOT)
TOE¥EAT—vay GUE AFEEZITHIRERETHY, XUF, 77— E) THRAREITI,
TIF =7 =7 — AT NI, RSz Y — o — LHEOEEAE T0.36 - 0.54 m/s
(feEHE)OF T, WERREZ MR T XEThH D, BIREOHRNL, ZhZEHIL, NU T

— b RETHD,
PSR DT AV L= Lk /=T Ry 7 AT, WhAAis . b AR &T 2 HH L
Th R

Grade B: For aseptic preparation and filling, this is the background environment for the grade

A zone.
Grade B : MEHEFEEIC L AR E FFHEIZE LTI, Grade AV — 2 DXy 7 7570 REETH

o
Grade C and D: Clean areas for carrying out less critical stages in the manufacture of sterile

products.
Grade C, D : HEE A G ORIE T, HEMEDKWMEE (stages) % FEfi§ 2 72 8 DOIFH X,

Clean room and clean air device classification
TV ==Ll )= TEEOSTR (BAT)
4. Clean rooms and clean air devices should be classified in accordance with EN ISO 14644- 1.

T I Y m—s g K W EAEER ECE ORBAEIER L, (TR TR LB T b,
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Classification should be clearly differentiated from operational process environmental

monitoring. The maximum permitted airborne particle concentration for each grade is given in

the following table.

)= —nb Y —r o7 aEE L EN ISO 14644-11206 > CTHr¥d
Ao S BBAHT) 13, BT uv2omETE=4 1Y 7 L. ik
HRETHD, K7 L— KOTFEER A DI KIFRIRE 2 IRFITRT,

(M) F&Th
(FRIE : &) KR

Maximum permitted number of particles per m’ equal to or greater
than the tabulated size
Atrest In operation

Grade 0.5 pm 5.0um 0.5 pm 5.0um

A 3520 20 3520 20

B 3520 29 352 000 2900

C 352000 2900 3520 000 29 000

D 3 520 000 29 000 Not defined Not defined

. For classification purposes in Grade A zones, a minimum sample volume of 1m’ should be
taken per sample location. For Grade A the airborne particle classification is ISO 4.8 dictated
by the limit for particles >5.0 um. For Grade B (at rest) the airborne particle classification is
ISO 5 for both considered particle sizes. . For Grade C (at rest & in operation) the airborne
particle classification is ISO 7 and ISO 8 respectively. For Grade D (at rest) the airborne
particle classification is ISO 8. For classification purposes EN/ISO 14644-1 methodology
defines both the minimum number of sample locations and the sample size based on the class

limit of the largest considered particle size and the method of evaluation of the data collected.

7 L— RAY — 2 ORAT BT L Tid, Yo PARBRE T EIC D72 < & I’ oY o 7L 24
HRETHD, 7 L— FAIZOWTIE, 5.0 umPh LRI 7ok, 1SO 4.8 D FRFEfE %5 FH 3
%, 7 L— KRB (FEEER) OWGOEET RER %A X%, 1SO 5Th D (Faaikzm) , 7
L— RC (FEEHER: & EEERS) 12O\ TR, EHRIERL RO T 1, F4 €4, 1SO7 | 1SO8
Tho, 7 b— KD GEEERD) IZOWTIX, £ ORI OB ITIX, 1ISO8TH D, #
317 (classification) &9 BRJIZK L

Table 1 — Selected airborne parti cleanliness cl for cleanrooms and clean zones

T li N EN/ISO 14644- 1 D jiyi?ﬁ !i N 'H- Vg Maximum concentration limits (particles/m? of air) for particles equal to and larger
|_50 . than the considered sizes shown below (concentration limits are calculated in
70/1/*%@ %//fjﬁ 5 %9\%—@?;& & (%R B‘_:. . %\ C!]iﬁggﬂz%ﬂ accordance with equation (1) in 3.2)
0,1 pm 0,2 pm 0,3 um 0,5 um 1 um 5um
& T CERINT %) TV OBEOW ;% 1SO Class 1 10 2
MET 20 THY . TEBET S So e s
HRORFY A XD T A[RIEE & £H 1SO Class 4 10 000 2370 1020 352 83
IS0 Class 5 100 000 23700 10 200 3520 832 29
L‘/L:?jv—g mngmﬁjiyie:%/jl/\—(b \éo IS0 Class 6 1000 00D 237000 102 000 35200 8320 293
1SO Class 7 352 000 83 200 2930
IS0 Class 8 3520 000 832 000 29300
SR T T DEEST RER A X &1, ISO Class 9 35200000 | 8320000| 293000
NOTE Uncertainties related to the measurement process require that concentration data with no more
»ﬁ;% E]%‘: > }Izﬁz%ﬁ%‘: %#ﬁ LTW3AL A% Z than three significant figures be used in determining the classification level

Tynw V) a—va XMW D HANEEM R E OREIIER LR, TERILTHCE D 2 &,
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{

Hb, 7 L— RADS.0 yumDiE % |
ZHIIZISO4.8L LI Z L2 L BB
Mk TdH 55, HIZ, ENISO
14644-1 DRLT-H A ZABLE & 77T,

6. Portable particle counters with a short length of sample tubing should be used for
classification purposes because of the relatively higher rate of precipitation of particles
>5.0um in remote sampling systems with long lengths of tubing. Isokinetic sample heads shall

be used in unidirectional airflow systems.

BATOHBTIE, BN 7 AT a— T S L ROk U v =l TR
XThbH, 2L, BTV v Fa—T R ERTEREY Y AT AT, 5.0um
L ORI A3 ELER ) RN TR T 5005 Th b, H—H KT A7 AlZBW T, FiEY
PV TNy REEHTARETH L.

7. “In operation” classification may be demonstrated during normal operations, simulated
operations or during media fills as worst-case simulation is required for this. EN ISO 14644-2
provides information on testing to demonstrate continued compliance with the assigned

cleanliness classifications.

TWEZER | ORAHTIR, B IEET, (EEY I 2 b— a0 W, 250 3B s8R I FEA
THZETHIW, EWVWIHIDIE, ZHIZELTEIV—ARr—R « I ab—va VRERIN
LB T2, EN ISO 14644-21%, FIV 2T HATIHEE ORAHT 2, AT 72 LT\ 50
ZREAT 2 72 ORBRICET 2 WA 52 T\ D,

Clean room and clean air device monitoring
IV = N—bBLNI ) =T EEDOE=F) T

8. Clean rooms and clean air devices should be routinely monitored in operation and the
monitoring locations based on a formal risk analysis study and the results obtained during the

classification of rooms and/or clean air devices.

I Y= —ABXOY Y — =7 EIE, EERC, 2L TE=Z Y 7 HEII T, HEMICE
=X —FTHERETHDH, ZOT=X) U IEFNE, EXR VAT 0E, 72U —r—a7
— VT HEE OB RICE SN RICHES W TED B,

9. For Grade A zones, particle monitoring should be undertaken for the full duration of critical

processing, including equipment assembly, except where justified by contaminants in the

Tynw V) a—va XMW D HANEEM R E OREIIER LR, TERILTHCE D 2 &,
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process that would damage the particle counter or present a hazard, e.g. live organisms and
radiological hazards.

L= FAY =220 TR, BB OMYTE2EZD T, BEER/EELIT> TV LR TORRMIZD
ST, RIFDOEFE=F YV U T EERTRETHDH, L, LRI 0 v 2 —% 487 515
WENR & DHE0. BEEEIFRMENR D D56 2R, Bl Al GUE: AV 7 F |
EOWATRE) RMEWE 2 EDOLENRD D,

In such cases monitoring during routine equipment set up operations should be undertaken
prior to exposure to the risk. Monitoring during simulated operations should also be
performed.

ZOXHIBRGE. BENREIRO® Y VT v IEEFOE=XY U 0E, FD GRIE: ®==X
YT EWHIEGED) VAT IR EINDIANATIRETh D, VYIalb—va MEERFDE=X
Vo7, ETXETH D,

The Grade A zone should be monitored at such a frequency and with suitable sample size that
all interventions, transient events and any system deterioration would be captured and alarms
triggered if alert limits are exceeded. It is accepted that it may not always be possible to
demonstrate low levels of >5.0 pm particles at the point of fill when filling is in progress, due
to the generation of particles or droplets from the product itself.

7 L— RAY =%, TRTOANDIT A, —RHREL GRIE: Wb d [Fa a8 THAI) |
BILOR AT L2omfi/e 241k (deterioration) # HH#EZ 5 Z &N TE D K 5 B &bl et
YTV T ETE=X—L, bLT T — MREMAZBZZHEICE, BRENTRETHD, &
BEENTON TV DRIC, BEBED S ORL-OME GRIE : =7 Y —) OFEDTZDIT,
FEHEIBAL TS5.0 umPL EORI 1% T L IR L ~UITM 2 HNRWZ & iE, FFRESND,

10. It is recommended that a similar system be used for Grade B zones although the sample
frequency may be decreased. The importance of the particle monitoring system should be
determined by the effectiveness of the segregation between the adjacent Grade A and B zones.
The Grade B zone should be monitored at such a frequency and with suitable sample size that
changes in levels of contamination and any system deterioration would be captured and

alarms triggered if alert limits are exceeded.

[FERD L AT LiE, 77— FBY =250 Th, ThEMHT 5 Z & 2HET 5, 2L,
TV TBHEERLELTHRY, MR FE=2Y 7V AT LAOEEMT, BT L5711 — FA
V== L— RBY — OO GEENRIC LV EA SRS, 7 L— RBY — 0%, HERL~LD
Bt _XTOT AT 141k (system deterioration) #4252 LN TE DL LI RBEE LT

T I Y m—s g K W EAEER ECE ORBAEIER L, (TR TR LB T b,
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VYT RTE=H—FTRETHY, 77— MREEEZBIZHEEG, EREHT LT ETH
50

11. Airborne particle monitoring systems may consist of independent particle counters; a
network of sequentially accessed sampling points connected by manifold to a single particle
counter; or a combination of the two. The system selected must be appropriate for the
particle size considered. Where remote sampling systems are used, the length of tubing and
the radii of any bends in the tubing must be considered in the context of particle losses in the
tubing.

FEWRLFE =8 Y U TV AT DI ML LTEhi + i v o % — 5 — BRI 7 v Z—IT
~ =R /b R (B IS8 LTk 7 7 A5 2 07 U EF L3y hT—7
HDHNE, OB OMABEDENDEREIND Z LI DTHAH, BIRE LIV AT A,
B L TWDRFY A X2 72 b O ThIFIUZR SRV mE 7Y v S VAT A EERT
AT, Ta—T0EE, Fa—T7ORMEOERERE | BlAE T o — 7 T OREIEEE O
BALDEBELRTNE S22,

The selection of the monitoring system should take account of any risk presented by the
materials used in the manufacturing operation, for example those involving live organisms

or radiopharmaceuticals.

T2V T VAT AOBRET, WEEETER T 2EMEREFO U A7 2 BET X Th D,
Bz, AR GUE: EU 27 F U ERE) SOBETEERL 2 G TEMEBOBE TH 5,

12. The sample sizes taken for monitoring purposes using automated systems will usually be a
function of the sampling rate of the system used. It is not necessary for the sample volume to

be the same as that used for formal classification of clean rooms and clean air devices.

HEIC AT A2 HWTE=X ) VT HITRINT 2V 7 VB, @w. T2 A7 20
VIV THREOREE D, 7 = =R U = = T HEEOEX S T IEHT A0
CRICDOY T NEET BT,

13. In Grade A and B zones, the monitoring of the >5.0 pm particle concentration count takes on
a particular significance as it is an important diagnostic tool for early detection of failure. The
occasional indication of >5.0 pum particle counts may be false counts due to electronic noise,

stray light, coincidence, etc.

T L—FAY = BLOBY =B WT, 5.0 mPl EORIFEEOFHANL, HIcEETHD, &
WO DI, ZhiE. GRIE : HEOMEICELTO) Red BRSO D EERDHY —

T I Y m—s g K W EAEER ECE ORBAEIER L, (TR TR LB T b,
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MR DML TH D, B, 5.0 mll EOKIF+DO A 7> X, BF /A X, #) (stray light) |
ZOWFEDRIFEALR I Do 7 b (false counts) D R[REMEN D D,

However consecutive or regular counting of low levels is an indicator of a possible
contamination event and should be investigated. Such events may indicate early failure of the
HVAC system, filling equipment failure or may also be diagnostic of poor practices during

machine set-up and routine operation.

Lo L7y b, ki, & 2 WISBAIICIR Lo 7 > M, IERFERORFEEN H D T,
INERETREThD, ZTORALFEGL LTI, HVACY AT 2O H 5 X TR
DREIRENH LD, FIOE Y 87 v TR HEIEEDOR D FR AR5 70 k%2 Lo LT
L5605 5,

14. The particle limits given in the table for the “at rest” state should be achieved after a short

“clean up” period of 15-20 minutes (guidance value) in an unmanned state after completion of

operations.

[FEMEZE] OAREEIZHOWTIE, RIS L TV AR T OREEIX, fEENET LI EDEAD
RRET, 15~2070f] (A RX AL LCOE) OBERMO 170 =27 v 7] ORITERH K
5TETh5D,

15. The monitoring of Grade C and D areas in operation should be performed in accordance with
the principles of quality risk management. The requirements and alert/action limits will
depend on the nature of the operations carried out, but the recommended “clean up period”
should be attained.

EERFICEIT 227V —F C. D RKIEOE=2Y 73, HY X7 <3P A bOFANZHEN 3
g _RETHDH, BREM, 77—/ T a rOREMEIL, EEOMWEIKFT D, HEiE
325 [ 7V —r7 v 7 (clean up period) | X, ERTR&ETH D,

16. Other characteristics such as temperature and relative humidity depend on the product and

nature of the operations carried out. These parameters should not interfere with the defined

cleanliness standard.

R, MXHRE R 8D &9 72 ZoMoR L, [T ) NS EEOMEIC LW AR Sh D, Z
N DINT A= PNER A2 5 2 5 <& TR,

17. Examples of operations to be carried out in the various grades are given in the table below
(see also paragraphs 28 to 35):

T I Y m—s g K W EAEER ECE ORBAEIER L, (TR TR LB T b,
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BHED T L— R TITON D RNEEEFEHZ FRIRT, Q8~35mHLEMIizvy, )

Grade | Examples of operations for terminally sterilised products. (see paragraphs 28-

30)
A Filling of products, when unusually at risk

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

Grade | Examples of operations for aseptic preparations. (see paragraphs. 31.35)
A Aseptic preparation and filling.
C Preparation of solutions to be filtered.

D Handling of components after washing.
\ Bt YA
JL—F
DOIEEDOER] (28~30F LB D= L)
A (HBH LV B Y R0 L5%560) RO FEHE
c (BFELY LY X7 B3HDEED) EWRORE,
- WL O eI
D IR, BLOFRBIC X< a R R—R2 b (k) OUEf

* GRE) @ TLRONA TR EOEBERSEEWRT D LBbND,

mERERIC X AR
DIEEDOFEF 28~30FE RO &)
SRR EIRIC L 2R L O
C HIBEAT 5 TR O
BB OEHEAS (2 R—%2 F) OB

Jr—F

18. Where aseptic operations are performed monitoring should be frequent using methods such
as settle plates, volumetric air and surface sampling (e.g. swabs and contact plates).
Sampling methods used in operation should not interfere with zone protection. Results from
monitoring should be considered when reviewing batch documentation for finished product
release. Surfaces and personnel should be monitored after critical operations. Additional
microbiological monitoring is also required outside production operations, e.g. after

validation of systems, cleaning and sanitisation.

EBREIC L DEEEITHO NG, BE=2 ) 70, B TEER, ERBN=TH 707 B
FOoFEmY TV T (RUT, avZ 7 v T L— ) R EDOFEERWT, BTN
X ThHDNEEPICHERT Y7V T HET, Y%~ OREICEBE 52 H_&E Tk
W, B=H Y U T ORERIT, B O M O 7 DI B/IE N FOEERE T LHAIC, B
TRETHD GUE: TBRERBROF RS HAHIEORLR L L THRERRICT & THD) &
DEM) EERMEEOR TIX REEEET LT ) V7T & TH D, BEEEOHFPHIL,
BIZIE, VAT LONYTF—va Uk GG, B0 =7 —va v (H#E) %RETH,
IR Em T =2 ) VT IIMETH D,

Tynw V) a—va XMW ~ FENTEEEM HSCE ORI L2, [TERHIL TR L D 2 &,
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19. Recommended limits for microbiological monitoring of clean areas during operation:

(3 G O IR OB T = 2 ) o 7 ICHESE S 5 IR AL

Recommended limits for microbial contamination (a)

Grade | air sample settle plates contact plates glove print
cfw/m’ (diameter 90 mm) (diameter 55 mm) 5 fingers

cfu/4 hours (b) cfu/plate cfu/glove

A =1 <1 <1 <1

B 10 5 5 5

C 100 50 25 -

D 200 100 50 -

Notes

(a) These are average values.

(b) Individual settle plates may be exposed for less than 4 hours.

MWMEMBIII T DR SN DREME (a)
e o % T AR Efd AR Jua—77Y vk
) | EROY T
JL—F e/’ (EE90mm) (ELAE55mm) 5 fRJc
cfu4K5fH  (b) cfu,/FAR cfu/ F48
A <1 <1 <1 <1
B 10 5 5 5
C 100 50 25 —
D 200 100 50 —
7
(@ DX PHETHD

(b) % OETENFARIL, 4FHLTFOLELHVED,

20. Appropriate alert and action limits should be set for the results of particulate and
microbiological monitoring. If these limits are exceeded operating procedures should

prescribe corrective action.

WO T 77— FBLOT 7 v a VREME, ki, EMOT =2 o TRERICK L TRET
RETH5, bL, TNOHDORIEZBEZ 272 51F, SOPIZIE, &2 & ZEEHEAHELTEB

KRETH D,

Isolator technology

21. The utilisation of isolator technology to minimize human interventions in processing areas
may result in a significant decrease in the risk of microbiological contamination of aseptically

manufactured products from the environment. There are many possible designs of isolators

T A L— X

T I Y m—s g K W EAEER ECE ORBAEIER L, (TR TR LB T b,




EU-GMP Annex 1 (X8R0 2009 48 3 7 1 AMAT/r % & 17/45 B

and transfer devices.

TRRIETOADNAZRMETHTDICT A Y L—2 i3T5 2 L%, EEEREEIC X
D G AR O BEEND OAEMERD ) A7 2 RELWBLEELTHAH, T4/ L—H
ROEEIEE L. L DREEMEDO B AT A VIMFEL TV A,

The isolator and the background environment should be designed so that the required air
quality for the respective zones can be realised. Isolators are constructed of various materials
more or less prone to puncture and leakage. Transfer devices may vary from a single door to

double door designs to fully sealed systems incorporating sterilization mechanisms.

TAYVL=2R0X0N\y 7 777y FEE GRIE : REBRED) 13, %48 —r DERISNDHER
ENERT DO, REFFTRETHD, 74 Y L—Fd, bt Bl ss
AT 5 AR 2 FFOFHEDOFEM 2 W THANL THN TV D, EIEE T, —EHORED DD,
DR TEAE 2 A T T2 — WD H D “EREDT YA L ET, ARV DRH D,

22. The transfer of materials into and out of the unit is one of the greatest potential sources of
contamination. In general the area inside the isolator is the local zone for high risk
manipulations, although it is recognised that laminar air flow may not exist in the working

zone of all such devices.

LRKILEA~OYMOH LANIL, JRROEERTGRIAO—2>ThH D, —MRIIZIZ, 74 Y b—4
DONRIOKIKIL, @Y A7 2 b OB BUMEREZAT O RFT R KN FES 278, £2TOED
BRIIEEOIEEE Y — 2, BIOZEKDOWMNPFIEL RN LiE, BRShDbDTH D,

23. The air classification required for the background environment depends on the design of the
isolator and its application. It should be controlled and for aseptic processing it should be at
least grade D.

Ny 7 7770y REgEE GRIE RERE) CVERESIEGFED I T A X, 74 L—XDOT W
AL EFOFNFIZIVEEDLDTHD, T GRiIE 74 YV L —XORERE) X, fl#Es
NTERBEICEBINARETTHY , EEEEEICLATETII, P TH 7 L — FDORE ST
NETH D,

24. Isolators should be introduced only after appropriate validation. Validation should take into
account all critical factors of isolator technology, for example the quality of the air inside and
outside (background) the isolator, sanitisation of the isolator, the transfer process and isolator

integrity.

T I Y m—s g K W EAEER ECE ORBAEIER L, (TR TR LB T b,
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TAYL—FE, TNV T =2 a s LTOLEATRETHD, NI TF—vaid, 74/
—HHEMOBRERKFOLETEZETRETHD, Hl2IX, 74 Y L—2 ORI LOSMI (N
I TTR) DESGWE, TAY L—ZDHEFEGE, ok TR, BXOT A4 Y L—2D5Eek
mETHDH,

25. Monitoring should be carried out routinely and should include frequent leak testing of the
isolator and glove/sleeve system.

T XY I HEHICERL, T L=/ a—7/A) =TV AT LD, HEER ) — 73
BAEEDHRETH D,

Blow/fill/seal technology 7w— /7 ¢ /v — Hii

26. Blow/fill/seal units are purpose built machines in which, in one continuous operation,
containers are formed from a thermoplastic granulate, filled and then sealed, all by the one
automatic machine. Blow/fill/seal equipment used for aseptic production which is fitted with
an effective grade A air shower may be installed in at least a grade C environment, provided
that grade A/B clothing is used.

Tu— /7 V= VR Reawh BRTEMEBIR RN DB L, EAUCTHIE L, IRV THE
HIDL 05 —#HOEEDRETE , — OO BB TITA 2 & 5 ITHERZMAAIAT Z L& i &
Li=bDThD, ShRNR T L — FADERWE A FF O T v % U —% i 2 7o, MEHRIFIEICX
LREROT v — /T 4V = VEEEIL, T L— FA/BOEKREMHT 52 L& FFIC
L— 7L — FCEREIZHRE L TH RV

The environment should comply with the viable and non viable limits at rest and the viable
limit only when in operation. Blow/fill/seal equipment used for the production of products

which are terminally sterilised should be installed in at least a grade D environment.

T OREEREEIX, IEEERFOAFEL L OEAR GRIE  ZHEERkL ) OFREMEZ BT 5
EThD, EEWEEMEAOREIHERT 27— /"7 40,/ —3EEE, Pty L —
RDERESICHE T REXTH D,

27. Because of this special technology particular attention should be paid to, at least the
following:
ORI BT DT DIZ, D7 L HBRDFHIZHOWT, FITEBEZL I RS TH D ¢

* equipment design and qualification

Tynw V) a—va XMW D HANEEM R E OREIIER LR, TERILTHCE D 2 &,
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{

BEER DT Y A o L JEk MR
« validation and reproducibility of cleaning-in-place and sterilisation-in-place
CIP, SIPO/NNY F— g & FHME
* background clean room environment in which the equipment is located
BEERE L CWDHO, Ny 7 7T REeRD 7 ) —rb—hDBRE
operator training and clothing
TR ORI & A

« interventions in the critical zone of the equipment including any aseptic assembly prior to

the commencement of filling.
YRR OEE Y — 2 ~DANDIT A, THUTIE, FBHEOBIRIZIENL > T, EEHIFEIC X
DAL TR BT,

Terminally sterilised products F AR B

28. Preparation of components and most products should be done in at least a grade D
environment in order to give low risk of microbial and particulate contamination, suitable
for filtration and sterilisation. Where the product is at a high or unusual risk of microbial
contamination, (for example, because the product actively supports microbial growth or
must be held for a long period before sterilisation or is necessarily processed not mainly in

closed vessels), then preparation should be carried out in a grade C environment.

AUR=F b GRE: AT AT L0 L) BILUE < O/-mOEFIERIL, Dl b
L — FDOBREL F CHEMT & TH D, ThiE, MEWSMKLFOERIC LD U 27 Z2ER L,
HWER A LORE 21T 9 720 ThH L, BamMDEMGRIZE NI A7 ZRio 720 l@E X v
LU AT RENSTDTH5E BT, BaPFEBIICHMAEM 2R BT S EL56°, MEE T
O, BHIFRZL2TNE R R WEE. 5 WE, L7 LHEHAGT T ED LRI TH
NRWEE) 2, ThbofiE, 71— RCERETIT ) & TH D,

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

environment.
BRI E A OB O FHE L, DR L b 7 L— RCRETITHIRETH 5.

30. Where the product is at unusual risk of contamination from the environment, for example
because the filling operation is slow or the containers are wide-necked or are necessarily
exposed for more than a few seconds before sealing, the filling should be done in a grade A
zone with at least a grade C background. Preparation and filling of ointments, creams,

suspensions and emulsions should generally be carried out in a grade C environment before

Tynw V) a—va XMW '..1 FENTEEEM HSCE ORI L2, [TERHIL TR L D 2 &,
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terminal sterilisation.

LA DSBREE Dl H L0 b RERIEGD Y A7 22T H RN O 2 %6, FEIE, 27 TH
JU—=RCONy 77T KGRI RERE) 2F207 L— FADY =TT HRETH D,
ZORZe TEH XV bR RBYROY 27 2%0F 5 RS S 2 F 6] & LT, FEEEER D
2D THD, BHROABKE, GRIE: FEEZID) =T 2 L TILTHHI O RE
oo, mEBHT ND, WH, 7V —b KEAL, =<V o OFRBE L, RIS,
BoS IR ORTO. GREE @ IRAIRER T 5 L ORI ?) 7 L— RCEREETIT ) & Th %,

Aseptic preparation SR #ERIEREIC K R

31. Components after washing should be handled in at least a grade D environment. Handling of
sterile starting materials and components, unless subjected to sterilisation or filtration through
a micro-organism-retaining filter later in the process, should be done in a grade A

environment with grade B background.

TEgpEoayR—xr b (RE: TR ATALEENRD, LTFRILT) &, el &b s
— FDEREED F TRV F I NETH D, EEDOFEE =2 R—22 I (sterile starting materials and
components) DHLY P L, EfeD TFE THWE & 2 WITMAERIE Y 1 V&2 —THHET 56 %
PRANT, ZL—F’BERIEZ N7 777 RELT, L — RARBEDO T TITHORETH D,

32. Preparation of solutions which are to be sterile filtered during the process should be done in a
grade C environment; if not filtered, the preparation of materials and products should be done

in a grade A environment with a grade B background.

THRTERAWT HEKOMMIL, 7L — FCRE TN TITORETH D, ; Az L2WEEIE,
T L —RKBREAZ v 7 7T RIZb D7 L— RABRED FTITHIRETH D,

33. Handling and filling of aseptically prepared products should be done in a grade A
environment with a grade B background.

MFEBEEL VR LSOV Vv & X, 7L — FBEREZ Ny 7 770 Richo, 7
L— RABRBED FTITHORETH D,

34. Prior to the completion of stoppering, transfer of partially closed containers, as used in freeze

drying should be done either in a grade A environment with grade B background or in sealed

transfer trays in a grade B environment.

T I Y m—s g K W EAEER ECE ORBAEIER L, (TR TR LB T b,
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FIREOSE T RIS, AL TR 2 & TR O RGO EIL, 7 L — FBERELZ /Ny 7
770y RIZRO 7 L— FADBREIDO T TIT 502, H2DWIE, 7 L — FBEREEDH M S L7o ik b
VA ZBEHLTIT O NETH D,

35. Preparation and filling of sterile ointments, creams, suspensions and emulsions should be
done in a grade A environment, with a grade B background, when the product is exposed and
is not subsequently filtered.

BROWE, 7 U —24, BBEH, =<y a rOfifde wiET, ToRLPERINL, TORIZ
AP IRNGEIZIE, 7 b— FBOREZ /NNy 7 770 RIZRHS 7 L— FABREEO T TT 9 &
Th o,

Personnel §%E

36. Only the minimum number of personnel required should be present in clean areas; this is

particularly important during aseptic processing. Inspections and controls should be
conducted outside the clean areas as far as possible.

IR, BER/NROBD NBEPHFET 52X Th D, ; Thid, BEBIEECE S TR
DA, FHICHEETH L, MASLEHIL, ATRERR D IEFXIROI TERT~E TH S,

37. All personnel (including those concerned with cleaning and maintenance) employed in such
areas should receive regular training in disciplines relevant to the correct manufacture of
sterile products. This training should include reference to hygiene and to the basic elements of
microbiology. When outside staff who have not received such training (e.g. building or
maintenance contractors) need to be brought in, particular care should be taken over their

instruction and supervision.

THEXIETE < T XTOAN OQFfis TORSFHEEICEET 2 A2 5T 1E, EERGLOE LW
BT 2 IOV TCOEMWZRAIA ST 5 R&Th D, ZOIMIIE, FESCHED
FICET A REAFHEEEDHREThDH, 2O L ) RiliiaE 21T TR nINRA % » 7 (B 21X,
R EECRSFER R E) T ANDILEOH D L XX, ZOHRE L OB R %
o VENDH D,

38. Staff who have been engaged in the processing of animal tissue materials or of cultures of
micro-organisms other than those used in the current manufacturing process should not enter

sterile-product areas unless rigorous and clearly defined entry procedures have been followed.

T I Y m—s g K W EAEER ECE ORBAEIER L, (TR TR LB T b,
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WA O TR0, BT ORGE T 1 & 2 T S RO O O TIZHESHE L7213,
JHHE > ORI IE LI A FNRICED 2RV R Y | BE R O DI S B A D R & TR,

39. High standards of personal hygiene and cleanliness are essential. Personnel involved in the
manufacture of sterile preparations should be instructed to report any condition which may
cause the shedding of abnormal numbers or types of contaminants; periodic health checks for
such conditions are desirable. Actions to be taken about personnel who could be introducing

undue microbiological hazard should be decided by a designated competent person.

NOEFARLTEG T 2 @ W AT WO ER Th 5, EE EFK G OME IC/EF 3 DRI,
SR I8 D WX R T2 2 A T DTGB 2 OIRIA & 72 570 b A W ERSIRER I DWW T, A
26D THAD LLMETLHEI, FHETRETHDH, TOKR, @FREIZEAL T, &4
A7t O FEMALEE LV, BE A FIEREZ 72 b RO H 2EIZ >V TE D
RIAET, TORTEINTZEKE (competent person) 2MRETXE Th D,

40. Wristwatches, make-up and jewellery should not be worn in clean areas.
BEsat. ABBE, EAREIEL, I KITHE AT~ & TIER Y,

41. Changing and washing should follow a written procedure designed to minimize

contamination of clean area clothing or carry-through of contaminants to the clean areas.

FARLFYNE, CEL L FIAIC L7228 - CEIET <& Th %, ~OFIEE. KT
HRATERA B 2L, b HVITEREB OB K~ DR HA % R/ MNRCT 5 £ 5 ICEZ bR b0
LFRETHS,

42. The clothing and its quality should be appropriate for the process and the grade of the

working area. It should be worn in such a way as to protect the product from contamination.

EEKREZTOMEIX, BT 270 A LMEERBORKE S L— N b 0T Th 5,
B EGYD DD L) RHIET, ThEEHTRETH D,

43. The description of clothing required for each grade is given below:
T L= RICBERERONEZ, RITRT,
» Grade D: Hair and, where relevant, beard should be covered. A general protective suit and
appropriate shoes or overshoes should be worn. Appropriate measures should be

taken to avoid any contamination coming from outside the clean area.

T I Y m—s g K W EAEER ECE ORBAEIER L, (TR TR LB T b,
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JV—FD: 2L, BERGEITHEZE D NS ThD, —HRAVRIREK (suit) . Y728
T N—=Z2ETRETH D, HHFEKEOHN N BRAT DIHGEIC & D155k % ikt
FH0, WERITRERD NS TH D,

» Grade C: Hair and where relevant beard and moustache should be covered. A single or
two-piece trouser suit, gathered at the wrists and with high neck and appropriate
shoes or overshoes should be worn. They should shed virtually no fibres or
particulate matter.

JUL—RC: Z&, LEREGA, HELAREZEIREITHDL, FEOLIATRINHY .
A3y 7 GRIE  BERSL-TZIBIR) O 7, 23y —v—2ADEEKR L @Y7
MEEZTMAN—ZE T RETHD, MHECHRLF 2T e A ERBSERVb DA
MI~&xTh2s,

» Grade A/B: Headgear should totally enclose hair and, where relevant, beard and moustache;
it should be tucked into the neck of the suit; a face mask should be worn to prevent
the shedding of droplets.

Appropriate sterilised, non-powdered rubber or plastic gloves and sterilised or
disinfected 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.

JL—FRAB:~y R¥7 GRIE: W@ 1 =2« 77—« v 277 FEEIBICEE S+ D K0
DIEFF) 13, BHEZZZERIIEI bO LTS THY, BLETSC T, HEL AR bEMm
HICED bDOLETRETH D, ; TNDIE, FEEEROEEIIANIALNE TH S, ; K
W GE HE?) ORBESIET 7201, 72— AV A7 EZEFEATRETH D,
EENCIRE L, MROHRNWT LB HWNET T AT v 7 B-OFERL | WHEH 2L
BN (footwear) ZFEHTRETH L, AR OWITBEBHONMNZ, IROHNITF
RICENENANIALNE TH D, REEERIT, MR 208 SR B ST (K
MO DR ZE CIAD b b DEENTRETH D,

44. Outdoor clothing should not be brought into changing rooms leading to grade B and C rooms.
For every worker in a grade A/B area, clean sterile (sterilised or adequately sanitised)
protective garments should be provided at each work session. Gloves should be regularly
disinfected during operations. Masks and gloves should be changed at least for every

working session.

NF&ExR 7 L — KRB, Clchi BEREIZFEHIATL RE TIERY, 7 L— A, BRIEOT X TOEE
FAIL, EREE (A Lz, HDWVITEYICHEE L) REXKE, (E¥Ety v a VEICSHR
TRETHD, FRIL, EER, EFMICHETREThDH, vAZ EFRT, D7 EbIEE
Yy VRIS RETH D,

T I Y m—s g K W EAEER ECE ORBAEIER L, (TR TR LB T b,
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45. Clean area clothing should be cleaned and handled in such a way that it does not gather
additional contaminants which can later be shed. These operations should follow written
procedures. Separate laundry facilities for such clothing are desirable. Inappropriate
treatment of clothing will damage fibres and may increase the risk of shedding of particles.

T IR OFEEKIT, Z DRIZHEBT D THAH I GRWE LR S TRV K 5 e GIE TS L.
MO D NETH D, TOFMAIL, CETTEINE ) ~NETh D, TD LX) A VN
AL, GRIE - hoVEiEli &) 5 5 XX Th D, EERERNEUNCEVH ) & HHEE 50,
FLFDWU TV AT EWRIEDLTHA D,

Premises i =%

46. In clean areas, all exposed surfaces should be smooth, impervious and unbroken in order to
minimize the shedding or accumulation of particles or micro-organisms and to permit the

repeated application of cleaning agents, and disinfectants where used.

HHEXETE, BELTVWLI2ETOREIT, BONTARREETH Y, oW HENZND
(unbroken) & D LT RETHD, ZAUL, RFLMEWOHERSCRB LRI L, TergHl0HH
BAZHEHT 25 EIH > TE, TOBEUERNNIHERD L OICT 0720 TH S,

47. To reduce accumulation of dust and to facilitate cleaning there should be no uncleanable
recesses and a minimum of projecting ledges, shelves, cupboards and equipment. Doors
should be designed to avoid those uncleanable recesses; sliding doors may be undesirable

for this reason.
BEROHERE 2D S, 230, HREBSH T D0, ERTERVWHAZR L, T2iED,
. boAN (Fll) BIOERIIRVRIZTRETH S, F7IE. ZOX I RERTE 20V
HPIRNE D RBFHI T RETH D, 5 ZOHMENDL, 5IEFIFHFEL R0,

48. False ceilings should be sealed to prevent contamination from the space above them.

KL, 2O EEZERNDOHERE LT 57202, =L TXETh D,

49. 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.
A TRL T P BEIOZOMD2—T 4 U T 1%, MBS, =L LTWRWEHBHE, 3L 0NE

T Ve g VA I RATERE R L ORI LA, TR S T b,
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RSN R R E RNV E I RET RETH D,

50. Sinks and drains should be prohibited in grade A/B areas used for aseptic manufacture. In
other areas air breaks should be fitted between the machine or sink and the drains. Floor
drains in lower grade clean rooms should be fitted with traps or water seals to prevent
backflow.

Eld LOWEAKE (drains) 13, HEEEEEIC L 2HEICEN T2 7 L— FA/BRIELCCIIEE L
NEThbH, TOMXBTE, B EE (E2ITHKE) OMIZ. =774 7 (KRB
ERETRETHDLH, KT L—FD7 V= —AICBITLROPKE (ZaT7—- FbA )
X, WL DT, Ty IRKEERIT HETH D,

51. Changing rooms should be designed as airlocks and used to provide physical separation of
the different stages of changing and so minimize microbial and particulate contamination of
protective clothing. They should be flushed effectively with filtered air. The final stage of
the changing room 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 sometimes
desirable. In general hand washing facilities should be provided only in the first stage of the

changing rooms.

BREITET 0y 7 kkE LT, HRDOERIED RS BICWERIC o8 L. (REEEROMAEY
RERIZ L D15 %2 R/MET RETH D, THDHDOERET, Al L7 TRIRAITHK
(flush) T & TH D, EREORMKEIIL, HFEERTIEL, ZORICAS TIT KL [F T
TJL—=FRIZIRETH D, EHFFEAOANBEZHIOERRELTHZLF, LITLIE, FEL
WHDTH D, —RANS, FOWHERIL, EREORYIOEIEIZORHITHNETH D,

52. Both airlock doors should not be opened simultaneously. An interlocking system or a visual
and/or audible warning system should be operated to prevent the opening of more than one

door at a time.

7y 7 OGO RT ZREEHCEETRE TRy, /1o X —av 7 AT A, HH0NE, R
RO CHR T DER AT LA L, FFRFZ—2LL LD R7 A L2V L 5 ICEET 5
REThD,

53. A filtered air supply should 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

T I Y m—s g K W EAEER ECE ORBAEIER L, (TR TR LB T b,
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which contact the product are exposed.

T AN —=TABLTRRIL, TRTOEESRLET T, Znad & D E<RZ L— ROXKIRIZH L

THIEE L, ZORIMN, K7 L— RRIBEA~RLD L MERFL, 2 LT, ZRMICE O X%

R[RIRETHD, 7 L— FORRDLIBEHET DHEIL. 10-153A BV (FA XA E LTOfH)

DEMELEEFORETH D, LVRERY AT EZFOY —E, FHCERZILOIRETH D,
FORERV AT ZFFOY — &id, T72bb, BECWEH O & Hfih3 2 505 2 R 7
DEBERERE TH D,

The various 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 and treatment of air leaving a clean area may be necessary for some operations.

et B KOS ZEICE L Cofkx 2HE R FIHIT, H2FEOM A Z ZIZEEN TV DL 5E
WZIE, BEBMEL R THA 9, BIAIR, WK, SEEwE., BHEmE. &5 03ET A
NABDWITAERE E WD L9 PR OGERETH D, HDHEDIEFEIZ OV TIL, Mgk D
BRYLTE VX I 2 & OPEHZE RO NN L 72 D 2 L B3 d D,

54. 1t should be demonstrated that air-flow patterns do not present a contamination risk, e.g. care
should be taken to ensure that air flows do not distribute particles from a particlegenerating

person, operation or machine to a zone of higher product risk.

RWLD/E =N NGRD Y AT BFAELIRN D & & GEHTRETH D, Hl2E, K3 ¥ —
R ERAESEDRE L 22D N 1B, & WITHWBICHRD T DR 723, #ahIx LT
FUBENY R T 5o — L~ EHEH LW LA ELT AL HIC. BEEILIRXTH D,

55. A warning system should be provided to indicate failure in the air supply. Indicators of
pressure differences should be fitted between areas where these differences are important.
These pressure differences should be recorded regularly or otherwise documented.
ZERBARICAENE TG EOEER VAT L&A 5 & ThH D, BERZEENEE R XIROM T

(= %F‘ﬁ?r@i‘%fﬁ% %T/\%Ti@é ERZEEITEMRINI LR T 20>, £ OMDTTHET
FLTREBIRETH D,

Equipment &% i
56. A conveyor belt should not pass through a partition between a grade A or B area and a

T VY e a LKW W REATEER FUCE ORAIES LA, (TR FIRC LB Z b,
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processing area of lower air cleanliness, unless the belt itself is continually sterilised (e.g. in
a sterilising tunnel).

2L _RY—D~YL M, ZL— FAE T2 L— FBRIkE . 2 k0 =G GEEOKWT 2+
ADXIEOM %, @iE OS—T 4 ay) @Y HIT T T RTRETIEIRY, 72720, b
NBEAED (B ZEHEE b D X HI2) EHEMICHEE SN TW A ERRL,

57. As far as practicable equipment, fittings and services should be designed and installed so that
operations, maintenance and repairs can be carried out outside the clean area. If sterilisation is

required, it should be carried out, wherever possible, after complete reassembly.

AIREZRIR D | #EEs. AHRAh I KON USRS 5 It (services) (3, #1E, frad L UMEEEA,
B KIS BITZ D L O ICERFEH L, ORET NS THD, b LEEALERGEIE,
REZRBR D | AHSLTE THRICWR & Efi T~ & Th D,

58. When equipment maintenance has been carried out within the clean area, the area should be
cleaned, disinfected and/or sterilised where appropriate, before processing recommences if the

required standards of cleanliness and/or asepsis have not been maintained during the work.

T DN TR GR D PRSTIESE 2 260 L 72513, b L, IEHER LU i R REIE O Y
T 5 IEED | MEE P ORFEELTBD TORWHEEIE, LZITE U T, TRIERZ AT DRI,
LKA JEEET 20, HET D0, HDIVIEBIY, BETETH D,

59. Water treatment plants and distribution systems should be designed, constructed and
maintained so as to ensure a reliable source of water of an appropriate quality. They should
not be operated beyond their designed capacity. Water for injections should be produced,
stored and distributed in a manner which prevents microbial growth, for example by constant
circulation at a temperature above 70°C.

HALBRRAR & & DKBERG S AT A, EEe B2 b OKOEHTE DRI E 2o L olo, &
L. B L. T LTRTIRE TH D, AKBLRE & £ ORI S AT AT, T OREIHEN &
A CEERT & TR, R, 70°CUL IR THIER 570 EOMEM DT 21
SHIET, ®iEL, RfFL, HiET & TH D,

60. All equipment such as sterilisers, air handling and filtration systems, air vent and gas filters,
water treatment, generation, storage and distribution systems should be subject to validation
and planned maintenance; their return to use should be approved.

PR, Z55RF% (air handling and filtration systems) \ =7 X2 R B WNIH AT L Z — K

T I Y m—s g K W EAEER ECE ORBAEIER L, (TR TR LB T b,
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DILPE » BLE - fRAF - BHARRER EOT N TOREIZ, NV T —Ta U270, REshEZ 2R
5L, s TNOFEMEZHERTLIHEE. KREXTLIETH D,

Sanitation %4

61

62

63

. The sanitation of clean areas is particularly important. They should be cleaned thoroughly in

accordance with a written programme. Where disinfectants are used, more than one type
should be employed. Monitoring should be undertaken regularly in order to detect the

development of resistant strains.

HHKIOY =7 — 2 a VIR EETH S, HEKEE, CE LRI e~ T, eIl
Flbe TS ThH D, WEAlZENT 25613, 2EU 2T TH D, MEEO %
ErmT 5720, EPWIICE=4) VT RETH D,

. Disinfectants and detergents should be monitored for microbial contamination; dilutions

should be kept in previously cleaned containers and should only be stored for defined periods
unless sterilised. Disinfectants and detergents used in Grades A and B areas should be sterile

prior to use.

HEA B ZOWEEANT, BAEMEREE=F2 ) 7T _XEThH D, HEAIRBLIOWA Z/AIRL 72
HOIE, TOBERLLIEAGICRFE L, ThZE L2V OTHIIE, RIE LTHIFOZDORF
9%, Zb—FA B KECCTHMT 2iH#EAR L OVeEANE, BHRNICHER L X TH D,

. Fumigation of clean areas may be useful for reducing microbiological contamination in

inaccessible places.

THH IR DOIEZR T, FOREPRNEFTOMAEMTEREZBINT 5 DICARL 2 LR 5,

Processing  /nT T

64.

65.

Precautions to minimize contamination should be taken during all processing stages

including the stages before sterilisation.

BB

WHEATOBPE L E O T, TN TORGEERM T, e f/MET 2720 DO THEZ D ~& ThH
%

Preparations of microbiological origin should not be made or filled in areas used for the

Tynw V) a—va XMW D HANEEM R E OREIIER LR, TERILTHCE D 2 &,
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{

processing of other medicinal products; however, vaccines of dead organisms or of bacterial
extracts may be filled, after inactivation, in the same premises as other sterile medicinal

products.

WA HRRORFNL, MORAOIMTIZHEH T 5K TRE LZ), FELZD §~& TER
Ve L LR b, SERSCHAEN DS Ot 2 VTGS 2 U 7 F i3, REME RIS,
DGR LA T D0 L U THRETHZ L bH D,

66. Validation of aseptic processing should include a process simulation test using a nutrient
medium (media fill).Selection of the nutrient medium should be made based on dosage form
of the product and selectivity, clarity, concentration and suitability for sterilisation of the

nutrient medium.

MEEBEEDO N F— g VR gty W et AT I 2 Lb—3 g U7 A b (BEH TR )
BEDDLHREXTHDH, RERFMOERT, YA OFR 36 L OB OEIRME, EBM,
P BXOWE~OESTEICE SV CRINTRETH D,

67. The process simulation test should imitate as closely as possible the routine aseptic
manufacturing process and include all the critical subsequent manufacturing steps. It should
also take into account various interventions known to occur during normal production as

well as worst-case situations.

TREAVIab—rvaryT A M B EOBERBIEIC L DEETRE TE 27120 B (K
L, TRXRTCOERERBEDRAT v T2 EZHHRETHDH, 7rEAVI2b—ra T A M,
U—RA L —ZADRPE L HIT, @EORIETICRAET D 2 ENMOEN TV DL 22 NOTTE
(interventions) HEET L& Th D,

68. Process simulation tests should be performed as initial validation with three consecutive
satisfactory simulation tests per shift and repeated at defined intervals and after any
significant modification to the HVAC-system, equipment, process and number of shifts.

Normally process simulation tests should be repeated twice a year per shift and process.

TaEAYIalb—var T AN AN T =g b LTE, 7 NMEIC3ERERE O
DPL VI alb—ra VRBERNEGEOLNIREZTHY B HE LM TITORETH D,
ZHUTHNA T, HVAC (ZE3f) v A7 A, B, L. 7 MEOBEREZE N HX, £
MICFEMTNETHDH, Wi, 7TutRiIal—arT A ML V7 Mg, Tk REIC
F2RFEMT RETH D,

69. The number of containers used for media fills should be sufficient to enable a valid

T I Y m—s g K W EAEER ECE ORBAEIER L, (TR TR LB T b,
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evaluation. For small batches, the number of containers for media fills should at least equal
the size of the product batch. The target should be zero growth and the following should

apply:

B SRR T 2 A G 0BT, R il 2 WREIC T D ARG E T RETH D, I T
D%E . BHFEERBRORGZORT, Vel b, WiEn v PERILRE SIZTRETHD, H
X, BEREOTHY . ROMRRERZEMN T 5,

* When filling fewer than 5000 units, no contaminated units should be detected.
FEHEIB000 e A D56 15 YL e AT 2 585D 721

* When filling 5,000 to 10,000 units:
FetEEL 5000 — 10000 AF w3 AT DA

a) One (1) contaminated unit should result in an investigation,
including consideration of a repeat media fill;
1 BB ET, AL T 5L &b, B
MR L2 Erd 2,

b) Two (2) contaminated units are considered cause for revalidation,
following investigation.
2RIDOIHIIT, HEICHE, BN T —v a3 VERETT 5,

* When filling more than 10,000 units:
FEHEAN10000% % 2 2 D Y B

a) One (1) contaminated unit should result in an investigation;
1 BEOHYL, HEEZT D,

b) Two (2) contaminated units are considered cause for revalidation,
following investigation.
2RIDOIGIIT, HEICHE, BN T —v a3 VERETT 5,

70. For any run size, intermittent incidents of microbial contamination may be indicative of
low-level contamination that should be investigated. Investigation of gross failures should
include the potential impact on the sterility assurance of batches manufactured since the last
successful media fill.

AT (7E) TOFRBEERIERR | BEWTELROWRERIZ I AR L~V DG QLD &2 7RI

T Ve g VA I RATERE R L ORI LA, TR S T b,
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LTWEHDOTHY, ZHITHBETRETH D, K& 0B GRIE : KEBRFEBEY) oA
& b EITIZ A Ltiiiﬂﬁﬁiﬁufﬁ CHLE L7y T GRIFE: vy M EFIFER, ATRLT) OMEEM
BEFIZOWT D, BIERRA /N7 NOF A EH B X Th A,

E GUE) FTH D “run” ik FSRFETO, BERLERTSIETH D, WUl HENSENZO, KitE
Trrun YT HERGED RRIT) 28H L7,

71. Care should be taken that any validation does not compromise the processes.
WNIRHNY T =2 a3 U ThoTh, TOLREEZET I EDRVWESERTRETH D,

72. Water sources, water treatment equipment and treated water should be monitored regularly
for chemical and biological contamination and, as appropriate, for endotoxins. Records

should be maintained of the results of the monitoring and of any action taken.

KPR (K)o KAVBEEAR ., ALBRE AKX, LB L OMWMEYM O % LERGEICIL, —
YRRV UL, BMIOICE=X Y T RETH D, T=HX U UTFER BT ALE S
DN TOFLERERIFTRETH D,

73. Activities in clean areas and especially when aseptic operations are in progress should 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. The

ambient temperature and humidity should not be uncomfortably high because of the nature
of the garments worn.

FRIZ BB EEIC L 2 1ER 2 £ Th O5A 13, EERKIRTOEREITR/NRE L, @R (2 &
DRI OBE DT Z ST D X5 ADOEE ZHIH L 2 ORRFE-> TVELERETH D,
JED O < I, EHTLWEROMEEIECRBER D LT NETH D,

74. Microbiological contamination of starting materials should be minimal. Specifications should
include requirements for microbiological quality when the need for this has been indicated

by monitoring.

RIS OB ETEI I P R b D e T AR Th A, E=Z Y L 2L D LWETH D = L W45 Hh
STeE T, WA FHREICOWTOERFHAHKICEZ D L XETH D,

75. Containers and materials liable to generate fibres should be minimised in clean areas.
A 2 FE ST VRS LU, EFKITIE, RANRETHRETH D,

T VY e a LKW W REATEER FUCE ORAIES LA, (TR FIRC LB Z b,
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76. Where appropriate, measures should be taken to minimize the particulate contamination of
the end product.

VB GEE, R OWRL A5 JDICT D10 D REMLERETH D,

77. Components, containers and equipment should be handled after the final cleaning process in
such a way that they are not recontaminated.

aUR—FR b GRIE: SR Y) | Ber. BIOMERIL, BKOTEFERI-H%IC, FHRS
NZEWE OBV HIRETH D,

78. The interval between the washing and drying and the sterilisation of components, containers
and equipment as well as between their sterilisation and use should be minimized and subject
to a time-limit appropriate to the storage conditions.

AUR—=R b B, BEER OV - ROl & IR OFIRE I, PR D> S £ TOMME & FRIERIC,
/RO YDE LT, o, ZORERMITIE CIZRREFIRZIT 5~ TH D,

79. The time between the start of the preparation of a solution and its sterilisation or filtration
through a micro-organism-retaining filter should be minimised. There should be a set

maximum permissible time for each product that takes into account its composition and the
prescribed method of storage.

AR DB LG B WR £ TORHE, & 2 WITHRIOBRAG) & Si@PaiEE £ TORFRIE, &/NMR &

TARETH D, Wi T L2, MACPHE SR ERMEZ BB L T, RRTFARH 25 E T~
Tho,

80. The bioburden should be monitored before sterilisation. There should be working limits on
contamination immediately before sterilisation, which are related to the efficiency of the

method to be used. Bioburden assay should be performed on each batch for both aseptically
filled product and terminally sterilised products.

WIS A A—F T =0 Y 2 I T RETh 5, WHEHOBEDITREC S0 TO, ]
Rl (working limits) ZB0ET <& Thb, ZOWREIT, (T HMEHEOHHRICEIET
% MERRIEIEC & 2 AN Tl 5 70, BAIRIIEIC X 5 AT 5 02 RO 45 F (=
v B ZDNT, AL A= F L DRIE L R & Th B,

Where overkill sterilisation parameters are set for terminally sterilised products, bioburden

T I Y m—s g K W EAEER ECE ORBAEIER L, (TR TR LB T b,
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might be monitored only at suitable scheduled intervals. For parametric release systems,
bioburden assay should be performed on each batch and considered as an in-process test.

Where appropriate the level of endotoxins should be monitored.

BRI AN, A= N—=F L DPHE N T A —F DBEE S IVTW DA, A A3 —F L y)
WCRELEMBTE=Z2V 7T THRVANTAN) v 7 —=ZADY AT LDLE,
NA FR=F L OREIL, KX TF (v B) IZOWTEL, ZIU TRENKER S L CE-D
JHERETHDH, BEIUSLT, T FIFT DLV EE=LY L TTRETHD,

All solutions, in particular large volume infusion fluids, should be passed through a
micro-organism-retaining filter, if possible sited immediately before filling.

AT O, B KA ROBIEIL, THECHAUE, FERIE R AL S e 7 MUEBR 57 (L4
—CHBT & Th D,

81. Components, containers, equipment and any other article required in a clean area where
aseptic work takes place should be sterilised and passed into the area through double-ended
sterilisers sealed into the wall, or by a procedure which achieves the same objective of not
introducing contamination. Non-combustible gases should be passed through

micro-organism retentive filters.

BEREFIEIC X DMEEZAT O IF I TR B a R —x v b B, ixfiid L OO init.

BEIZHLIA R » o=V % LTz il BE AR B CIE T XIICW0RE L TR GIATe >, & D WIRTER 2 FiD

AEZRNEW D JUTE L TH T B2 R 5 A & » TS KBICR LIAL X TH 5,
(UL BREH AR ED) RRWET AT, WEWHEN 7 4 V2 —%@ L TR T <& TH D,

82. The efficacy of any new procedure should be validated, and the validation verified at
scheduled intervals based on performance history or when any significant change is made in
the process or equipment.

B L AT FEOFIMEZ, NV T —F T RETHY, ORI TF—1 3 3, EFICESWT
FHE SRR TR T RXETHY , £ LT, LRSI REREE LT LG bEETH
%o

Sterilisation O

83. All sterilisation processes should be validated. Particular attention should be given when the

adopted sterilisation method is not described in the current edition of the European

T I Y m—s g K W EAEER ECE ORBAEIER L, (TR TR LB T b,



EU-GMP Annex 1 (X8R0 2009 48 3 7 1 AMAT/r % & 34 /45 H

Pharmacopoeia, or when it is used for a product which is not a simple aqueous or oily
solution. Where possible, heat sterilisation is the method of choice. In any case, the
sterilisation process must be in accordance with the marketing and manufacturing

authorizations.

FTRTOWELRIT, N T = F T RETH D, M LIREEDN, BATORINE Il s
NTCWRWEE, ETEMAKEE, &2 WX GRIE  flz e~y vl
Al BRERIAIZ: &) ICEA T 25 810E, FROEETRETH D, WRERGA 1T - TIE, MNEL
B, GREE - T80 BRI REFETH L, WhRDLIGEICH>TH, ZOREIER,
REIRGEHFEE  (marketing and manufacturing authorizations) & —Z L2 F uiE7e 57200,

84. Before any sterilisation process is adopted its suitability for the product and its efficacy in
achieving the desired sterilising conditions in all parts of each type of load to be processed
should be demonstrated by physical measurements and by biological indicators where
appropriate. The validity of the process should be verified at scheduled intervals, at least
annually, and whenever significant modifications have been made to the equipment. Records
should be kept of the results.

ED XD WE TREZEMT 256 T, TN ERMT 2 RNIIROFIHZ MBI 22715 L - T
AT D2 &, Eo, BETLILAIEI A AT I - A D=5 (YR AR )
IZ&ko T, FEHZT D 2 &,

 MRZELEL KT D OPEE LR O U

© T OPE TN, B ZAT 5 5 F A 7T OPIREY DT OERS TR 61 PR 2 2K

ERARCE /L

YRR O 24T, B SR (DR THER) T BEET NS TH D, HESICERR

EEPMASNIZHEBERTH D, TORRICOVTORLEKIIRITFT NETH D,

85. For effective sterilisation the whole of the material must be subjected to the required

treatment and the process should be designed to ensure that this is achieved.

W 22 ZNERINICAT 9 7o OIZiE, #REY O BRI R 2 52 T 2 T T v L, o,
Z OWE TREE Z O RDPHEEISER SN D L) ICKEFHT & TH D,

86. Validated loading patterns should be established for all sterilisation processes.
TRTOWHE T BB AZONT, N T — b LIl BB Z LT & TH D,

87. Biological indicators should be considered as an additional method for monitoring the

sterilisation. They should be stored and used according to the manufacturer’s instructions,

Tynw V) a—va XMW D HANEEM R E OREIIER LR, TERILTHCE D 2 &,
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and their quality checked by positive controls. If biological indicators are used, strict

precautions should be taken to avoid transferring microbial contamination from them.

A AR AT R, MEEZE =2 ) U 7T 512D OB GIEL B L& ThH D, W
AR TEAR R IL, ROERE O RE®BR Y ICRF L. DOFHT & TH D, 72, TOMEIL,
BB IRIC K VR T ~&E TH D, b L, EWFREEEEZEN T 20 THE, Thde
O OGO AR LTIl BERTEEEZTXETH D,

88. There should be a clear means of differentiating products which have not been sterilized
from those which have. Each basket, tray or other carrier of products or components should
be clearly labelled with the material name, its batch number and an indication of whether or
not it has been sterilised. Indicators such as autoclave tape may be used, where appropriate,
to indicate whether or not a batch (or sub-batch) has passed through a sterilisation process,

but they do not give a reliable indication that the lot is, in fact, sterile.

W OGN D | RIBE OG22 X5 5700, WiER FENMIETRETHD, Wb
HZNNER AR =R FOENRT y b b A H DLWV OE R B X, oW, Ny F (1
v ) FHE. BLOEEEADEDLEREICR T TRETHD, Y4 Ny T (By b)) HDHWIE
TRy F (T r oy ) BEE TR EE L ENERT DI, A= L—T T =T D
EORIERE (A0 —%) ZEHLTROWA, Ziud, 20wy b3S ERRICER & 7272
EWVIEEMA R ORE L 522 b O TIERL,

89. Sterilisation records should be available for each sterilisation run. They should be approved

as part of the batch release procedure.

W GRS L, BIREEEICOWTENESRARER L IOIC L TERTRETHDH, ZOREeEkIEL, N
vF (Ry b)) OHFFIRO—HL LTKRET S & Th D,

Sterilisation by heat /i

90. Each heat sterilisation cycle should be recorded on a time/temperature chart with a
sufficiently large scale or by other appropriate equipment with suitable accuracy and
precision. The position of the temperature probes used for controlling and/or recording
should have been determined during the validation, and where applicable also checked

against a second independent temperature probe located at the same position.

BRI Y A 7 id, T RE R AR AR ORELREOF ¥ — MI K- T, HDVITEY) 722
IEREME & FEE 2 A DHEERIC Ko T Rk & TH D, HiliE L0 EdmeI NI SR

T VY e a LKW W REATEER FUCE ORAIES LA, (TR FIRC LB Z b,
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E7a—T7OMEIL, NV T —2arEEUTRETRETHY ., TRERGAICIX. [F U@
RE LN LEZFE20RE -7 CThER, 2hEaF v 73T RETHD,

91. Chemical or biological indicators may also be used, but should not take the place of physical

measurements.

L2203 L OV SR 2R E R ER 2 L CTh L0y, 2 aWEe R H 2 2 &1k
Hiske 72,

92. Sufficient time must be allowed for the whole of the load to reach the required temperature
before measurement of the sterilising time-period is commenced. This time must be

determined for each type of load to be processed.

WEFEROMEZED D GRIE  WEZ A ~—0MEET %) B, $RED RN ER STV
HIRFEIZET H IO DR R A2 TS 22 T UL ey, Z ORI, AR 21T 5 #RIkE Y O
AR = L IO 72 T LR S 70,

93. After the high temperature phase of a heat sterilisation cycle, precautions should be taken
against contamination of a sterilised load during cooling. Any cooling fluid or gas in contact
with the product should be sterilised unless it can be shown that any leaking container would
not be approved for use.

TN Y A 7/1/@m(mlf“0)7::—4’/’< (FRIE : BEF) & TR, (AT T OPKE B Aih D%
G LT, EEDARETH D, WL & Bk 2 10072 2 W81 & 2 WIRIRIE, B 21T 9~
Thbd, 12720, o d 2B THAT 72y (would not be approved for use) = & ZFEMA
TEDLEEIXZDORY T,

Moist heat @&z L 2 J5H

94. Both temperature and pressure should be used to monitor the process. Control
instrumentation should normally be independent of monitoring instrumentation and
recording charts. Where automated control and monitoring systems are used for these

applications they should be validated to ensure that critical process requirements are met.

(ﬁ&'@ﬁyiéﬁi)I@@%:&ny@\ﬁg&ﬁgmﬁﬁ%ﬁﬁﬁé&gfﬁéoﬁ
HAOFE, W, T=4 U v 7 RS LORET ¥ — FEANLESE L& TH D, BB
ﬁﬂ%i@%:& Vs T YRAT NEMERT DE A, EEEREE AL LTS D L ARG
FTHIZDIZ, NUTF— R TRETH D,

T I Y m—s g K W EAEER ECE ORBAEIER L, (TR TR LB T b,
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System and cycle faults should be registered by the system and observed by the operator.
The reading of the independent temperature indicator should be routinely checked against

the chart recorder during the sterilisation period.

VAT LABLIOYA 7D T T (faults) 1L, VAT AIZID FNNGEEREIND L EBIT,
EEEDBREETRETH D, WL LIIREH RO IR, Wi TRPIC, 7 — hoisk
FHIX LT, BEMICTF 2y 7 2T RETH D,

For sterilisers fitted with a drain at the bottom of the chamber, it may also be necessary to
record the temperature at this position, throughout the sterilization period. There should be

frequent leak tests on the chamber when a vacuum phase is part of the cycle.

ERDIEIC R LA > 2 FFOEiiL, 2 Ol TRZE T, OME GUE: FLA2) T
DIRE HFRT D 2 EBRETH D, WET A 7 L O—EIT, BIERE (7 =2—X) 28HO54
i, BRICONTOY =2 7 2 FZFIIAT) R&ETh 5.

95. The items to be sterilised, other than products in sealed containers, should be wrapped in a
material which allows removal of air and penetration of steam but which prevents
recontamination after sterilisation. All parts of the load should be in contact with the

sterilizing agent at the required temperature for the required time.

BEERY: (sealed container) (ZA-> TWAHRIGZFRE | #RIREWIL, 2E5 & RXO@EIBITFHFT
B, BEAZOFBERELET DL 9720 TRLRETHD, WHEMOETOE Y Z, LER
IBEEC, FrEOREME, WEAl s E 2 X&Th D,

96. Care should be taken to ensure that steam used for sterilisation is of suitable quality and does

not contain additives at a level which could cause contamination of product or equipment.

ﬁﬂlff)ﬂﬁ—é%/ili\ ﬁﬁjfcﬁﬁjg%%%\ %&%%%&&:iﬁ%%@: é“@_‘é V&/I/@%buﬁu%é
FRNVWIENHEERDIZEIITEETRETH D,

Dry heat ##Uc X 2 b

97. The process used should include air circulation within the chamber and the maintenance of a
positive pressure to prevent the entry of non-sterile air. Any air admitted should be passed
through a HEPA filter. Where this process is also intended to remove pyrogens, challenge

tests using endotoxins should be used as part of the validation.

T I Y m—s g K W EAEER ECE ORBAEIER L, (TR TR LB T b,
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il F 9~ 298 TR, AN OERIEER S L OFEEE O K[ OR AL T2 O EREE GR
H:DATvTE) ZFOLREXTHD, MASELU72 522, HEPAT 1 /L& — % il
SHDLRETHD, 20 EED) TeAR A oy U REXZHHE L TWDEAIL, =
R ZHWETF Y LT A NE, NV T —varO—#é LTEMTRETHD,

Sterilisation by radiation  SH#RIC X % Fi#

98. Radiation sterilisation is used mainly for the sterilisation of heat sensitive materials and
products. Many medicinal products and some packaging materials are radiation-sensitive, so
this method is permissible only when the absence of deleterious effects on the product has
been confirmed experimentally. Ultraviolet irradiation is not normally an acceptable method
of sterilisation.

TEHRIRE X = & L, BuBZiEomyy GRIE  BUCAZER) BB L OB+ 5, &
SRihd L OVRIEEM D% < 1T, BRSNS 5720, ZoJFikiE, Bk L CER O
RN ENFERINICHER S NTSEICIRY |, RTINSO TH D, HIAMRRITIL, B,
R & L TR LR,

99. During the sterilisation procedure the radiation dose should be measured. For this purpose,
dosimetry indicators which are independent of dose rate should be used, giving a
quantitative measurement of the dose received by the product itself. Dosimeters should be
inserted in the load in sufficient number and close enough together to ensure that there is

always a dosimeter in the irradiator.

PREE TR, B#i & (radiation dose) ZHIET X&E Th 5, ZDO72DITIE, Hb# &+ (dose
rate) LB, M7 L2 BREFEIEIA (dosimetry indicators) Z A+ ~&THY, TLTZ
E, "aEENERRZ T EREOERNRATEE 525 XE Th b, I OMERIER

(dosimetry indicators) 1%, +3 72 EZPIREMITFIA L, OAEWCIIHESETEBIRET
bbH, UL, BESETICREHNEIFET LI &, BEICIELZDTHD,

Where plastic dosimeters are used they should be used within the time-limit of their
calibration. Dosimeter absorbances should be read within a short period after exposure to
radiation.

TIAF v 7 ROBEFEMEPT 25EGIE. Fr VT L—a COAZMIR (time-limit) NT

W5 & T, RRIORILRIT, HOHRRE ORI T RS <& Th b,

T VY e a LKW W REATEER FUCE ORAIES LA, (TR FIRC LB Z b,
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100. Biological indicators may be used as an additional control.
EWFHRE AR AR 2 L AR 7R B S LTI L Th vy,

101. Validation procedures should ensure that the effects of variations in density of the

packages are considered.

NYF =2 a COFETIE, QEMOBEEOEINH T2 5E O E L, HFEICEETET
H%,

102. Materials handling procedures should prevent mix-up between irradiated and nonirradiated
materials. Radiation sensitive colour disks should also be used on each package to
differentiate between packages which have been subjected to irradiation and those which

have not.

WER DD TR, BRI 2 RIS IE - RIEE) OMEDI v I AT VT (B
FRA) AHCEIRbOETREThHE, BEHL L KRB OWEE KT 57010, Hst
RICEEMEO S50 T —F 4 22 bE T, FAERCAT 55 Thb.

103. The total radiation dose should be administered within a predetermined time span.

TR T-RFRINEN TR B2 AT~ S ThH D,

Sterilisation with ethylene oxide =F L > # %4+ K TOWHE

104. This method should only be used when no other method is practicable. During process
validation it should be shown that there is no damaging effect on the product and that the
conditions and time allowed for degassing are such as to reduce any residual gas and

reaction products to defined acceptable limits for the type of product or material.

Z OWETEIL OBEEPMEZ WG OMEN T RETH L, TrEARNYTF— 9 %1

LIS H Ay UNIENZ & BLOWAT A GRIE: =7 L—ay) OFEDICRE LIS
LB, BT ARKINERY GRIE  flxiE=TF vy raie RUY) 2, &b 5138
D GRIE : ZNEND) A TORESINTHEREEE RS> RbOTHLZ &
ZAET & Th 5,

105. Direct contact between gas and microbial cells is essential; precautions should be taken to

avoid the presence of organisms likely to be enclosed in material such as crystals or dried

T I Y m—s g K W EAEER ECE ORBAEIER L, (TR TR LB T b,



EU-GMP Annex 1 (X8R0 2009 48 3 7 1 AMAT/r % & 40/ 45 H

protein. The nature and quantity of packaging materials can significantly affect the process.

TF LAY A RHAEEMOMIESEREERT D Z L, WAEOBEHTH D, ; fEmC
BT EBABEDOL S WEICHHUIAD LTS SN WA N FE LN I TR
BT HRXTHDH, BUEMEIOMESCTRIT, WHE TRICKE R EEY 525,

106. Before exposure to the gas, materials should be brought into equilibrium with the humidity
and temperature required by the process. The time required for this should be balanced

against the opposing need to minimize the time before sterilisation.

TF L ARV A KA RIZIREEET DR, SIEEY A OWE LR CHEREE R X ONERE &
HRIRBEIZ T HRETH D, ZHUCKEREF T, WE AT ORI % /ML T 272017 2 &
LLNRTUAERHRETH D,

107. Each sterilisation cycle should be monitored with suitable biological indicators, using the
appropriate number of test pieces distributed throughout the load. The information so
obtained should form part of the batch record.

FARE Y A 7 VL, Y22 B FERE R 2 . B IS E Y 2 B o RER E— A (GRIE : BI
ARV 7)) BRMESEDLILTEZS—FTRETH D, TORIZLTELRRERIE, RIS
BEO—HET L ETHD,

108. For each sterilisation cycle, records should be made of the time taken to complete the cycle,
of the pressure, temperature and humidity within the chamber during the process and of the
gas concentration and of the total amount of gas used. The pressure and temperature should
be recorded throughout the cycle on a chart. The record(s) should form part of the batch
record.

BIREY A 7 iE, ROFHEIZOWTCREHTRETH S,
s YA TADBET T B £ TOFTERH

PR TR 2l U COmBNOES, RE, 3 L OME

© T APRSE

R L7 A DR R

T L ORI, 2 OB A 7 1 3l L CHICRERT <& Th 5, Zh b0k (kT
T 1E. BEREO LT LIRETH D,

109. After sterilisation, the load should be stored in a controlled manner under ventilated
conditions to allow residual gas and reaction products to reduce to the defined level. This

process should be validated.

T I Y m—s g K W EAEER ECE ORBAEIER L, (TR TR LB T b,
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WE% ., BREDIL, NV T — R LERHTC, BEINEHECL s TREITRETH D,
L. BEHT A ENISERME . HESNTFEL-LETCHD I EL7-0THS, 20 TFT. A
VF—hTH5RETH D,

Filtration of medicinal products which cannot be sterilised in their final container
R AS Y 2 O AR B TR T & 22 BUH D 5l

110. Filtration alone is not considered sufficient when sterilisation in the final container is
possible. With regard to methods currently available, steam sterilisation is to be preferred.
If the product cannot be sterilised in the final container, solutions or liquids can be filtered
through a sterile filter of nominal pore size of 0.22 micron (or less), or with at least
equivalent micro-organism retaining properties, into a previously sterilised container. Such
filters can remove most bacteria and moulds, but not all viruses or mycoplasmas.
Consideration should be given to complementing the filtration process with some degree of
heat treatment.

BRACR AR COPRE N ATRER G A, AWOAZTIE GRIE : MEMMREE LT +o&ixBaoh
2, FTHMTANEWETEE LTI, BREPLEE L, b LI 2 A4 TIRE T
ERVDOTHIUR, WD D WITHIRZ . AL 0.22um LLTF HDWIE, A< Th %
TUCHIY T 2 MBS E G T HMEDO 7 4 VX — %L T, TOWRE LRI~ E HilE
T D, ORI T 4 NE—1X, KESOMBERCHT EZIY RS Z ENRHPRDD, UA AP~
A AT T A2 ETHRET L2 LITHRRV, HOBREOMBLIEIZ LY | A TR
L EEBRTTRETH D,

111. Due to the potential additional risks of the filtration method as compared with other
sterilization processes, a second filtration via a further sterilised micro-organism retaining
filter, immediately prior to filling, may be advisable. The final sterile filtration should be

carried out as close as possible to the filling point.

AUWPEEIEIL, MOWEE & LR TETERZRAMINY 227 Wb 57w, FEHEERTIS, A L7238
EME T 42 —T, F2ROARET L ENBUTHS D, REOERE AL, TR
A MCTELRTEESETUTHINETH D,

112. Fibre-shedding characteristics of filters should be minimal.

7 4 v E —OfFE R HYE (fibre-shedding characteristics) (%, fxV 72 b D ETHREThH D,

Tynw V) a—va XMW D HANEEM R E OREIIER LR, TERILTHCE D 2 &,
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113. The integrity of the sterilised filter should be verified before use and should be
confirmed immediately after use by an appropriate method such as a bubble point,
diffusive flow or pressure hold test. The time taken to filter a known volume of bulk
solution and the pressure difference to be used across the filter should be determined
during validation and any significant differences from this during routine manufacturing
should be noted and investigated. Results of these checks should be included in the batch
record. The integrity of critical gas and air vent filters should be confirmed after use. The

integrity of other filters should be confirmed at appropriate intervals.

W L7277 4 W Z —D5ERMEE, NTVRA b EREE GUE: 74V — R —ED0 X
5@) Ty vy —AR— L N (EIRF) O X0 @bl RosE T, AT E . %

ICHERE T RETh D, I WIROBLAEE Al 5 DICET LM, 5L U7 414 —IZ
%l‘ T %75, (pressure difference to be used across the filter) (%, NV T —T 3 U Z@L CTRET
NETHY, BAFOHEETICZANDDORERZRIT, TNIZERL, AT XS TH D, £
NOEDOF = v 7 OfERIT, METRICEDDIRETH D, BERTAMN T ANF—BLOTT
— XU b T NF—OFEEMIE, ERBRICHER T RETHD, TOMDT 4V F —DEAR
PEIE, U722 MR CHERT RETH D,

114. The same filter should not be used for more than one working day unless such use has been
validated.

Al U7 /w4 —%—HE % 2T (for more than one working day) ffi i3~ T2\, 72721
NYF =KL TWAHEEIFZORY TIEARW,

115. The filter should not affect the product by removal of ingredients from it or by release of

substances into it.

T4 A=, WENSZORS TR om0 HAWITZEOHR A GRIE: T 4V EZ—D)
WEEKRH LY 352 & T, ®NMICEELY B X HETIER,

Finishing of sterile products &GO LS

116. Partially stoppered freeze drying vials should be maintained under Grade A conditions at all

times until the stopper is fully inserted.
TR Lol N A T uid, 3245 T, Wi, JL— R A BREICELI RETH D,
117. Containers should be closed by appropriately validated methods. Containers closed by

T I Y m—s g K W EAEER ECE ORBAEIER L, (TR TR LB T b,
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fusion, e.g. glass or plastic ampoules should be subject to 100% integrity testing. Samples of

other containers should be checked for integrity according to appropriate procedures.

Rerld, WU N T — K LI HIETHE T RETHD, HTAHLDIWVINEIT TAF I OT 7
ND XD RIER L CH LA BRI, 2Hoeeidbrz Eii+ XX Thbd, ZOMOEHmDY
T, EEIRFINEICHE S TH o LD E EET X Th b,

118. The container closure system for aseptically filled vials is not fully integral until the
aluminium cap has been crimped into place on the stoppered vial. Crimping of the cap

should therefore be performed as soon as possible after stopper insertion.

MEFEEEEIC LD RE LA, TLDORBEE S AT NI TR LA T A ET LI XY v I T
BEEDDE TR, BOREEMEEHR L TR, TR, F¥ v 7OEMDIT, FTHe%Hks
U HRMAT ) RETh D,

119. As the equipment used to crimp vial caps can generate large quantities of non-viable
particulates, the equipment should be located at a separate station equipped with adequate

air extraction.

WA TIF Y » T aERED DO OMERIE, KEDIEAERERf (non-viable particulates) % %&
ESELOT, HHMR L GEI RV AT L&A CTODRIOEFNALE S B L& TH D,

120. Vial capping can be undertaken as an aseptic process using sterilised caps or as a clean
process outside the aseptic core. Where this latter approach is adopted, vials should be
protected by Grade A conditions up to the point of leaving the aseptic processing area, and
thereafter stoppered vials should be protected with a Grade A air supply until the cap has
been crimped.

NA T OEKE, E Lo v v 72 L CREBRFEEICE S TR L LT, HoWVE M
I EAEE O PG O SMAl OIE B XK TIT 9 T2 & LT, B o Thvy, %F (FUE  FEX
BETIT O THR) LB HEERAT2HAIEL. A TVEEERIEEORKIE A5 £ Tk, Z/L—
RAZGRHCHRET X THY, ZORTIE, FIRLEAA TV E, 20Xy v T2 EBHKODHET
%, 7 L— FARMHOZE[ITIRET 2 XETh D,

121. Vials with missing or displaced stoppers should be rejected prior to capping. Where human
intervention is required at the capping station, appropriate technology should be used to
prevent direct contact with the vials and to minimise microbial contamination.

OB N NSA T IV BAHNITEENHNINT- S T, EBREOFTICHESRT REX Th A, BEEOEIT

Tynw V) a—va XMW '..1 FENTEEEM HSCE ORI L2, [TERHIL TR L D 2 &,
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TADIEZ LEE T 25613, WU RBIRZER LTS T Lo GRIE: A T EERE
L D) EEOHZIL L, ZHUC Ko THAEMEYR % F/MET & Th 5,

122. Restricted access barriers and isolators may be beneficial in assuring the required conditions

and minimising direct human interventions into the capping operation.

MBS ZRGE LB DIEE~D NOBEEN AN ER/IMET 572012, 7 7 B AHIRANY ¥ —=0,
TAYV—ZE, ARRLEDOTHA9,

123. Containers sealed under vacuum should be tested for maintenance of that vacuum after an

appropriate, pre-determined period.

LT CTEZ L7eAalE, E > PR 72 HIF OREER IS, £ ORITEE DORFHI DUV TR
By ~&Tho,

124. Filled containers of parenteral products should be inspected individually for extraneous
contamination or other defects. When inspection is done visually, it should be done under
suitable and controlled conditions of illumination and background. Operators doing the
inspection should pass regular eye-sight checks, with spectacles if worn, and be allowed
frequent breaks from inspection. Where other methods of inspection are used, the process
should be validated and the performance of the equipment checked at intervals. Results
should be recorded.

HEFFNOFEHEFEREL, FMEBHE K OIEY: (extraneous contamination) <0, % DAt K[fa A3 73
W2l x, HAIHRETOINETHD, BMEZERT 25615, B L ERBETNOE
BINTEREOTTEBT H5EThHDH, MAEZITHOEERIL. b LIREEZFEHLTWHOT
biuFznzExH LT, TR T = v 7IZEK T2 EBLETHY, 1o, RETDH
BBEIKZ L D LT RETHhH D, MOMEFELENT 256X £0HEEZNYT
— F L., YoM s, FAPNICT = v 73 &Th b, TR HORRIT, kT & T
0o,

Quality control  AnE7 s

125. The sterility test applied to the finished 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.
I B D T 2 AR S, B IRAET 5 O EHGIEORBZEDO SO & L THLED

T I Y m—s g K W EAEER ECE ORBAEIER L, (TR TR LB T b,
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THNETH D, TORBITIET, ®Win EEELITER) ZLIiN)TFT— T &Th 5,

126. In those cases where parametric release has been authorised, special attention should be

paid to the validation and the monitoring of the entire manufacturing process.

INTZ AR w7« VU —=2Z2HGR L TWAEAT, ETERSKONRN) F—va e v
TN EBE L) RETH D,

127. Samples taken for sterility testing should be representative of the whole of the batch, but
should in particular include samples taken from parts of the batch considered to be most at
risk of contamination, e.g.:

MERBHICERIT 2. Ny T (ry b)) 2RKERETDHHEDOTHLXETHDHH,
WIRT LT, FRlZ, Ny F (gy b)) OFEGRY 27 OxbEn e BbivsEgns ot
INEEbBHRETHD,

a. for products which have been filled aseptically, samples should include containers filled at
the beginning and end of the batch and after any significant intervention,
HABFEICL D RELZEBIZOWTIE, Y7 mid, Ny F (my ) OBRMEE LT
K, BLOABERADNER DS TR OEHEZLRETHD,

b. or products which have been heat sterilised in their final containers, consideration should
be given to taking samples from the potentially coolest part of the load.
Z DA fx TIMBIRE T 2 TanZ oW T, EfRTERE O i b IRE DRV ERT & b 558

Lb)

Tynw V) a—va XMW D HANEEM R E OREIIER LR, TERILTHCE D 2 &,



