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MANUFACTURE OF STERILE MEDICILNAL PRODUCTS:

EFEERORE

PRINCIPLE

]

The manufacturer of sterile products is subject to special
requirements in order to minimise risks of microbiological
contamination, and of particulate and pyrogen
contamination. Much depends on the skill, training and
attitudes of the personnel involved. Quality Assuarane is
particulaly 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
proess or finished product test.

BEEEZEROBSL. MEYEE. HEFRUVREME
DBFRNVAOERNBIZT L5, FlICEHEREFIEIC
PESTEELGITFRITESLD, &AL ABDE
i, JliE. B8N BEREEROREIKE{FET D &
UbtREORENAEETHY. HEOEIZ., HEICERTE
L.\ T—=3V A O %ERE., FIRBIZfEHETnITEST
W, GERIEPLPREBERRICENT. B ﬁb%@fﬂ!@nng
HE R DA ERT AT TETRT+5TH S,

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.

F, ANALUAESR, BRExEFOMEY. BT
FEOBMAZRICOWLTEAZHEL TULVEL, EN/ISO
F fMOXEESRBOIL,

GENERAL

EJ e AT

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,
Ciean areas should be maintained to an appropriate
cleanliness

standard and supplied with air which has passed through
filters of an appropriate efficiency.

1. B RORE LE2EB TIThRITNERLAL,
FORBIZALZWLBHBEVRERMHEZANSICEI7OY
SEBLTITORETFRIERSEN, FEEBILEYGE$
EICEFSL., BUTHEO I L 2—FBLE-ZRE K0
T IERBEL,

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,

2. R OHRE, FEREOHABRURTAITFEREERDOR
DENF-RETEETHoL, RiFgELI220H7T
J—iZfitohnsd, —2BE. BRERRERE T HRER
THY, 2B, —HRVNELREERANICEETS
BEETHD.

. |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.

3. BERAIZHET HFFREIL. RS OBBIFIE
ISIELTI5A A e, BURSEHHEURROE
BWEEOBRER/NMNRIZTH-8H, WEERTERRK
BT, BUGREOFERELELELT S,

In order to meset “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.

MEEB | ORETERIZEEGTS-HIZChLDREEIT
TEfE B I ORETHRESh -G ER2ETERT &
SlZEStEh T in,

MIEEERE: £ TOERRIROREHI LT LESLTL
5. BUERENREShEZEENVELVIREE

[EEF]: 2 TORABRHBIREShI-EEEHTIES
LTLWTHERDEEAENEEEL TSRS
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The “in operation” and “at rest” states should be defined
for each clean room or suite of clean rooms.

ME%Rs | RUTIEMEER | ORBIEEI) -V — LB
!;_\ [E—FDI—2 L—LECRELTEMITAEES
A

For the manufacture of sterile medicinal products 4 grades
|ean bed|st|ngu|shed :

,.‘Elzﬁéﬂonﬁéiﬁli, 4A2DTL—FIZEASh TS,

Grade A: The local zene 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
shouid be demonstrated and validated. A uni-directicnal air
flow and lower velocities may be used in closed isolators
and glove boxes.

FL—F A BRI OREEFSRE. MR TAKE.
ARy — A7 I NATIILERSES . ER

BHRETOIBRAETHS. BELTOFHFTIFI—TTD
O—DD—YR7T—SavickYgZitEnsg, S3H—I7

20— AFALIK RO (PA/L—R(HLT)2)—
UN—LREDFERREBIZH T, 0. 36—0. 54m

/sOBETH—AMBEOEZTERIET DL, BROM
&AL, A F—LavERET 528, RO T 1

VL—EB WG O—T Ry A TE—ARKFRTIYEL
FEEZRAVTLRLY.

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

FL—KB: EEORABESCHETAOIREIZEALT. ZOK
BT L—FARBO /2757 FORIETHD.

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

Q_I/_—Iﬁ&lL SENROREIC :al,\'c FYBEEE
DEVIEEZTIFFEE

CLEAN ROOM AND CLEAN AIR DEVICE
CLASSIFICATION

)= =L BRI =V T T RIED SRR

4. Clean rooms and clean air devices should be classified in
accordance with EN [SO 14644-1. 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:

4, HY— N—LRUD) =V I T RIBIZENISO14644
— 1> TISRAEBLETNIERZSGN, VT7RREL
TREREEDOEBBEE-AIVTEZRNTISE BT L—
FOBRKEEZIHEEREEZTORIZRT ..

Grade | Maximem psrmitted number of particlesim? FL—F TFFERILT! ) 2o 2 b

BBl ko oF Graater than the tabulated size Y o RELE)

At rest kn aperation il i

0.6 5.0 0.5 5.0

O.5pm 5.0pm B-5um 5.0y P F TN L Py w4 pBR-NL | wizEF—rn
A 3,520 20 3520 20
B 3,820 29 352,000 2,500 A 3,620 20 5,520 20
< 352 0660 2.500 IE520.000 29,000 B 9,520 29 862,000 2,900
[») 3,520,000 29,000 net defined not defined c 852,000 2,900 3,620,000 29,000

D 8,620,000 29,000 MFAEL AL
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5. For classification purposes in Grade A zones, a minimum
sample volume of 1m3 should be taken per sample
location. For Grade A the airborne particle classification is
ISO 4.8 dictated by the limit for particles 25.0 4 m. 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 airbome 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 14644-1methodology defines both the minimum
number of sample locations and thesample size based on
the class limit of the largest considered particle size and
the method of evaluation of the data collected.

5. L —FARBOISABEZEDOIZIE, o)L T1E
AEICEE1m30Y T IVEIRET CE, FL—FAD
BEEDISRIE50 umBl O FCHREShBIS04,
8THD, VL—FBD FEEER) OFBEEOITRIE. ]
EShTWAAADHFHAXITONT, ISO5THS. 5
L—RCOFRBEEDIIAIL, FE(EXERF TISO7. fEERT
ISO8THB. FL—FDD FEEEBHORETO) BiHEE
DY ZRIFISO8TH D, VTAMBO HRDT=HIZ, EN
Z1S014644—10AEIL, EEShIBROHEFH A
RIZDNTDISAEOREEIZE S =3 FILIERIE
1‘3?0) !Z\%)E%ﬁ%ttﬁvj}bE. BEUT—20 8 EEZRE
T3, '

6. Portable particle counters with a short length of sample
tubing should be used for classification purposes because
of the relatively higher rate of precipitationof particles 25.0
[ m in remote sampling systems with long lengths of
tubing. Isokinetic sample heads should be used in
unidirectional airflow systems.

6. RWFa—T&EF0ERY VTV T AR TCIXEERMSE0
UmBLEDEFORBMNREN=H. 9SO ERMIZIX
ST Fa—TREWNES R O/ —T 2L AT
A—EEICL, —ARSRROCATALIZBNWTERTS
BEFEERS O TNAYFEERT DL,

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. -

7. THEZB OVSAHRIL, BEOEERE, SR EE
PREE, S MIT—RMr—RIZBITAV AL —aVhiE
REINDOT, BT TADEERZRIELEFhIELS
L\, ENISO14644—213. FREDBREISRAEHEL
THFL TSI EFERT DO OHBRICONTHRE
WERETD,

CLEAN ROOM AND CLEANDEVICE MONITORING

D=2 IIW—LBRUD)—VIT7BIEOE=RIT

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.

8. VU—UN—LRU)— I FEEIEERRETHR

BT LT RIERLEN, T B2 THER
ERXRGVRIAHE, )=V —LB B/ RIEY) =0T
DRATLDISAEROBETHELNHBICESNTR
ELGTNIFELEN, -

9. For Grade A zones, particle monitoring should be
undertaken for the full duration of critical processing,
including equipment assembly, except where justified by
contaminhants in the process that would damage the
particle counter or present a hazard, e.g. live organisms
and radiological hazards. In such casesmonitering during
routine equipment set up operations should be undertaken
prior to exposure to the risk. Monitoring during simulated
operations should also be performed. 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 2
5.0 ' m particles at the point of fill when filling is in
progress, due to the generation of particles or droplets
from the product itself.

9. TL—FACREBIZHITHIBEOEZAY T [E/I\—T1
WA IR FA—DEEZ Y, £E-MEYCREHE
MBFOERFELSEHIEEERE. RIFOHAAITE
BUEEIREOLEBEOBEICONTERT L. 4
A—TOEBREOFELBSIT. URAZIZBShSETIZ, B
MR ED S TEIREICBTAESVTERET AL
NIRHEFIRETOE=2) U E0ERT L. FL—
FARETOE=S) T IXETONA,. —BEOER &
VL ATLDEIEELELZZENTEZLEELEYGY
TN AXTREL, A—75—FEEZBZ -8B . B
ENINEESITHHTNDIE, BTABRRIZHSLTIL,
HRTDLOOHFRNIEFINHS5.50 pmRlED
B FAMBITELAJLTHELTELL,
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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,

10. S L—FBOREBTEHEH LTI THEERELLTEEL
WA, BIHEDU AT LERAWDEEHRT S, BOE=
BYLETLRTLOEEREISHEET ST L—FAORE LB
ORI OREOETMEI LY ROHETNITESEL,
HL—FBEBTHOE=LI Y. FELANDOELLRY

NORTFLDEEELELADENTELHEEEFUATLT | -
AR TEBLIBLT I FOREEZRAEES EE |7

MRENDB LS TURITRIER ST,

11. Airborne particle monitoring systems may consist of
independenit 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. The selection of the monitoring system should take
account of any risk pesented by the materials used in the
manufacturing operation, for example those involving live
organisms or radiopharmaceuticals.

11 B EEOE=R) T VAT LIE, I Lf-A—F15

|whHos—TE ERRMES RO R— LRIV T8

DIN—F 1A R—EESh=Y T TRy
FDFovT—5 FNEIFRLOMAEHETHRL, %
UG RHRFOHA XICHEUERTLERIRT DL Y

EF—MUF T OATLEERTABEICEFL—TO
E3EFa—TOMBERICEVATFORIOAEIDHLE
EERLATNERSEL, X, BTV AT LEER
THBRIZE, EE-HEDCPRSEEEERDZEEDOLS
%%ﬁ}*&l:ﬁﬁ?’élﬁﬁﬂl:;é'Jzﬁ’&%ﬁbf;lfm
[Fead=t (AW

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.

12 BB RTLATEZAVVTTE5RODYLTILHAX
LB, GRTAIVATLOV T TEEIKREL:
BELD, TNEBHTLES) =2 —LIEWLS) 2D T
BHEOERGISAERCERALLY VT ILEEELTH
LHEITELY,

13. In Grade A and B zones, the monitoring of the 25.0 u
m particle concentration count takes on a particular
significance as it is an important diagnostic tool for early
detection of failure.

The occasional indication of 25.0 i m particle counts

may be false counts due to electronic noise, stray light,
coincidence, stc. However consecutive or regular counting
of low levels is an indicator of apossible 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.

13. 7 L—FARUBOREIZRULNTIES0 umbl EORIF
DAY, REORMRAMO-HDEETHHHET
HHEVWIET FICEETHD. WHHES0 umPlL
DOEFORBIZESHN/AX., BREALGN, TOMBRLN
HIBEICKSETREMAH S, Ll SN IMEIER
HICEL AL THRHSWSIERIT, FRORED AN
RHZOTC. FEEAEITHREFAIERSHN. T0O L5
BIEZHVACU R T LOHED MBI R LT TABOKIE
EIEL\,{iﬁgﬁmﬁaﬁﬁb»—?v#ﬁ%m:FnﬁEECDﬁJ6:&%}
TRLTVA,

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.

14, FITREW-FE(EEREO R EEDOBEBEIT/EEI &
THO15~205 (HAF L ZE) DI 2)—2 7o IO
B ADWNEGEWNREE TERLE TR IERSIL,

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.

15. FL—FCRUDD RGN R P IRETHE=S)LT
EREVRITHR—D AV ORI TNTERTEIZ
Lo ERER, 75—MRIL, FHLavLRILIERET
SUERITIRTET B, RSB0 -7y 8
FERR WA AIEEBE,
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18, 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.

16, BE. A ZEEDROEEICOLTIL. HREEHE
TEHLEEDEEIZKET S, ChoA\SA—FTHES
n-ESREZRELAENCE,

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

17. BRETL—FTCIHhh B EROMEL T OXRITRL
T=. (28IAMNSIEIELEBOD L)

oy iy Ty sy SO
C Empaly
PR —
Preperdion o sofona. e wrtel el g of educh
et s 2 et b g

G

LA

Enames of sparoiking o svents sreparfins
e e, 31

haggle pepandian and g
Prepzrafion o satiiom obe ted
Hureles o compronts e ashig

G

v | ooy oue

Fi—F | BRI OH 2850
A AR BENEGOETA
= U A R ORALSE, AROETL
D BRoEGoRSNgE, SREnYTARLNE

Dio ¥ SRTHCL IO G Ed
A Rl feoA
[ R eREER
] SRR E DI

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.

18. EEFEAX{TSERICHNTIE, BT E. ZRWEI
{THEERI7., A2 L—MNEQINERHICLYE
HIZEZAR) T ETICE, BER QYT G HER
BEEHEOHTFEELLRNESERETSHE B2 LT
RREIBRAROHBFHUEDEOEETFOEEETS
BICEETEILE, RERAEFERBONEREOE=SY
TRV TFAHANEEEOBITITIC L PRIEL AT AL
W%, EHEQNNYT—La v ORTHREOLSIC, 8EE
fﬁ%um:%, EBMOMEMOTE=2 L5 EERT AT

19. Recommended limits for microbiological monitoring of
clean areas during
operation:

19. S ETOEFRRETORDBEEDHREE
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Ao« < < <
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B m E]

HEETROEY R o b ()

e R e WTRAET SRS | el
o oo efedy s x| (i S | dian Bt = 1§ fingere
’ chnidhours®) | ofuplaie | ofnidove
A <1 <1 <1 <3
B 19 & & 3
o 100 50 25
I 200 160 590

Notes:
(a) These are average values,

b3
(QChbXFHETHS,

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

(b)E 2 DT L—FDRBERRITFHRBTOLL,

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

20 ERUBEOE=AR) L FERICOVWTHEYETS— MR
UVTFPoLaVBERETHCE. FIRBICIK, ShoDRE
ExBI-BESORERBEEET I

[SOLATOR TECHNOLOGY

T AL —2R

21. The utilisation of isolator technology to minimise human
interventions in pracessing 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 and transfer
devices. 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
sterilisation mechanisms.

21 FEREBE~ADADN AZB/NRIZTEI7TIVL—3H
HEFERATIET. BEMNEFRENS~OMENE
ROYRHERBIZELSEITHEI. FAIL—ERU
AR BITIEIEOBEHMNEZLONS, TAIL—ERT
BDEEL. EETIRIECERINAESEOHEMNER
TELLIICHRALAEITNIEELAEN, TA/L—2[EZ M
hdbizhh, RHEEPRBBLEVVRLITEMTTETWH
B EBEE—ER 7. 2BFTREAS, BEBEER K
AF-RE2FPAEEOLOET, HFATHD.

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.

22. FAIL—B~DOHOHLALL, BROFEROD
EDOTHDL, BE. TAYL—E2RARMIINAYRILEREE
T5XBETHIMN. ETOTAVYL—E2—DNEOEE

V—oR—ARERELE>TLEDIT T,

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.

23. FAL—2DEEXEBOEBEISRIFTAVL—AD
HBEHEFORZBITERET S ThIZERBShGTHIEES
L, LT, EFHIREOTAVL—2D B & T 0HLES
SL—FDTHFRIELLT,
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24, Isolators should be introduced only after appropriate
validation. Validation should take into account all critical
factors of isolator technology, for examplethe quality of
the air inside and outside (background) the isolator,
sanijtisation of

the isolator, the transfer process and isclator integrity.

24 FAVUL—EZEBAT AR, @PENT—a EE
RELAF NSRS, N T—avidRE s B EE O
REOY. FTA/L—E2DEE. BELRAT L, FAJ/L—
ANEEHEOTAIL—FENOEELERFERE L
LD TRIFhIEESAL,

25. Monitoring should be carried out routinely and should
include frequent leak testing of the isolator and
glove/sleeves sytem,

25 PAUYL—RER BRI O—T/AY—TLRAFLD)—
HTFALEESUCEZAYLTEBENIZERT L,

BLOW/FILL/SEAL TECHNOLOGY

J0—/J1 L/ —ILE

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. The environment should comply with the viable and
neon 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.

26. 70—/T1iL/— A=y, A Bt O E S FiE
HinLEESh, TEShEREHINWDBEN, 2T
A0S T-BEO#GELA-BETITOISEEEHEL
TERELEZIBTHS. DRWEITU—FADI T vI—
AfARAENhETO—Dr)L-2—)LETBIL. EEEBNRY
L—FA/BOEEEBEFFERTHIEEZTL—FCOREEIC
SHELTLEL . EBEABOBE IR ELEEHORETY
ZL—FORRUVEQREEER I L. F-EEDIEE
BORELFLITFREELED. BREERGEEE
T5TA— Tl —ILDEBTLEELT L—FDEL
LOBSBICEELAITAIEESAL,

27. Because of this special technology particular attention
should be paid to , at least the following

* equipment design and qualification

* validation and reproducibility of cleaning—in—place and
sterilisation—in—place

* background clean room environment in which the
equiptment is located

* operator trainign and clothing

* interventions in the critical zonte of the equipment

including any aseptic assembly prior to the commencement|

of filling

27. ZOEATRHSEMN DS, D EELUTFIZEIF-FHIC
BHIEETAIE,

*HEBOTH AL,

*CIP. SIPD /Y F—as . BB
*aizh%ﬁaﬁ%éhu\éb'J—./)bmAa)m
*HMEEEDHE, EX
*ﬁﬂfflﬁd)iﬁui’ﬁ%-b!'J'é’)'JT«r:’JJb}—:ﬂ\G))\
)

TERMINALLY STERILISED PRODUCTS

BB EEA

28. Preparation of compenents 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.

28, AFEORMGES - BRE) . RUEERML, EBR
UREICBT L5, BEEICETAENERURIE
BDf=HIZ, FL—FDOBREBETCEELGITAITESE,
SR CMEMFLRICBALTEIRIBENIEEU LOUR
SDHAGEEGHFABEOEBERETHIES. REET
OBENARIVES. BERARTHEENTELVEEHI.
RRABITL—FCOBRBTITHIRITAIELRLALR
Ly, .

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

29 BREREHRORTARERERYL—FCOBIETE
O RSl i
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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 G- background Preparation -and-filling-of- -

ointments, creams, suspensions and emulsions should
generally be carried out in a grade C environment before
terminal sterilisation.

.I/_ ~ CCD ﬁ{iﬁf"ﬁ”a : B

30. TTAEENEL, BEOROMHMEL. FLETD
B2 3 L EANDIBEED, BENDFEOUR
HRENBEIR, TREDHELELT L—FCLU EDREEIC
BEINETL—FAORBTITSCL. BERBEEROR |
B, 2U—L, BEHT. Iwaﬁa/wm%&tﬂﬁr/\,lib

ASEPTIC PREPARATION

HEEARE

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.

3. BFROBRHFIVA{ETU—FDU EORBE TR
VYIRS e, ERRHRUEBREORYELNIL. Z0ED
IRBTHBREETIMREALGVEY S L—FBOHRIZH
AT L—FAQBREBTERET L&,

32. Preparation of solutions which are to be sterile filtered
during the process should be done in a grade C

' enwronment if not filtered, the preparation of materials
-|afid-products-should be done’in-a- grade -A-énvirgnment *
with a grade B background.

32. TRENTHEBRETHERITTL—FCORETHE
5L LIEBREZTOELMES L. ’?’b FBOH

_l HdIL— hAO)Fﬁ'CJ?*—l&U%‘%nnG)EHE’&%ﬂETé

NS

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

3. EERNICRAEINERORVBEVNCETAIRI L—
Haa)q:l HDTL—FAQRETIThRTRIEESEL,

34. Prior to the completion of stoppering, transfer of
partially closed centainers, 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.

M ERERTTOATNSESIC, TS TTHET
I, FITRSh=-EROMELSL—FBORICH DY
L—FAQOBRIETITOM, ﬁb‘liﬁ"b—bB@ﬁﬁ?’@@Eﬁ
Shi-E L —TIThiThIEELEL,

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.

35 EEORE. VU—L BHEE. IILTaVOREER
VRETAE. BEAREShIEERVIFORORE
HENVBEIESTL—FBORIzH 25 L—FAOBETTH
TiFhIEEoi,

PERSONNEL

AB

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.

36 AREE. BLRERrE SR CRETEAaIE
BNRICEELA MR EASEL, BER VS EEEITH
B PR Y S KD S TIT DR RIS ALY,

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.

7. ERCHBFERBICHETAIALED. TOLILGTIIT
[CHEBTHETOHERIEFFIROELNSEICET
ZEEHTINFEEZHETEESE0, OISR
HZBTAEH. Hio oW TOERMNLTERESELTA
(FESh0, BYOESHIMIHFSEEESONBE
E2ERFOLSLINEEZFTOENES. FhoDAD
RERWNEERICERN OFEELLRTAEELEN,
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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
tigorous and clearly

defined entry procedures have been followed.

38, BB OMENOBEICHELLEER L, B
fERITHUBSERT, B#H T, PREICRES = FIR
[LREDGVRYERERREICAZELTERLSEN,

39. High standards of perscnal 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
microbiologicalhazard should be decided by a designated
competent person,

Q. MEERITOVWTHELVKEDOHE LT RENANET
55, BERHGOEEITELAEEE XRETHEENK
BEOFEYEOREE2ETEL5REENOTELRE
TAHESREShZFRIELSL0, FO LS5AIREER
TAOICBRHNAFuIETIENEELL BED
MEMEMNF—FEL LT TREE O HOEERIZTHL
THRAREHEIZONTIR., FEShI-BEENRELL
(Hh IEASA,

40. Wristwatches, make—up and jewellery should not be
worn in clean areas,

407; BEEest, bk, KB BIFRRETERICE S TR
BIELY,

41. Changing and washing should follow a written
procedure designed to minimise contamination of clean
area clothing or carry—through of contaminants to the
clean areas,

M. EEROFZBEUFRNE, EROLDFREZ/NE
(29D, B, FFREADERYOFLAAHET/ND
EEI:?‘%:X:’-&[:FEEQL?:%JILE%I:@EL\\ ERLGTFnIEES
LYo

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.

2 EEXRLEFOBRIMETHIIELEERBEO I L—F
(L TETCRITRIETEL TN, BR~DFEEFIET
AEIGAETERLEMThIEGESL,

43 The description of clothing required for each grade is
given below:

BETL—FTERINAEERICOVTLUTICERRRY

-]

- 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.

JL—FD: B2, 229 5B EHVITERDLITNIE
BN, —RERER, FEH K EA——

L a—RXEFERALGTNIERLEN, EFEEAN0F
REBTHODOMERE LB TNITESEN,

- Grade G: 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.

JL—RC: EAZBLEZLSTIBEEHIVITRVOVTEE
HRTNIEESREL, 2AF BT Y—E—XDEER
T EEIBELATHT AR DLH0 . BWE4LHEL
A —1 S —a—ZXEBRALEFNIERLAL, Fhbld
WS IEERB LA,
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- 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.

TL—FA/B: BHITEEZRUZHTAESICIEHTOT
EURAVGIFERSICES S &LEbiC. TEREEROEDO G
[T ASISITLE T RIELSL, KiEO RS
ET5-bOERYAVEERL MEDFTVELNT A
FLEITSAFYIEOFEE, FTUTHARWNIEEL
BYERETIE, ARV OFEFEHOHRIZ, EEOM
FFERODICAND L BEKREIETWICHHECEZ
BHLALSSIZ, FALREEh2EESN CHERLED
ThHITRIERSIL,

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.

44 BAAOERILZILU—FBRUVCORBITELLIEX
EzZELRAATIZAELAL, FL—FA/BORBOER
BIZIE, FFCERO (BESh -, INVIEYICHEE
i) REREEETY I avEICBEALRTRIEESE

L, FRITEEDEMMICEET AL, TRAIEF L

IRIBRR, fEREyLa L BITRBTHIE,

45, Clean area clothing should-be-cleaned-and handied 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.

75 AEEROFER IR CRESh AT BE. |
B A B SRR ESITBL. RS, EER

(UZFOEROBYRWEXE EShFIRICHES &, 1%

EOEEBILAOBBTITIENEELL, EEXDTE
PEIYIEO LB A—UEE5Z BEOREOURS
EHEmEE5,

PREMISES

&

46. In clean areas, all exposed surfaces should be smooth,
impervious and unbroken in order to minimise the shedding
o accumulation of particles or micro—organisms and to
permit the repeated application of cleaning agents, and
disinfectants where used.

6 BERBCB T TOE L EmA N T. MENS
DEMRLEREHLL ., F USHIEERYE L
L;C%ﬂﬁii»‘éilz;‘%‘Giﬁh?‘:"Uﬁ&!ﬂ:(L\%O}‘EmﬂLl;Ef;
6 JL\O

47. To reduce accumulation of dust and to facilitate
cleaning there should be nouncleanable 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.

47. BEOERBEBLEL. &2L5<F 25, FRTETVM
AHEECERITREESAL, X, F20E., #. i, RiEE
BNEELAITRIERSEL, F7IE. FO LG GTE
BLMAZ#TETHAUIZLETRIERSAN, COER
M5, BIEFRERBETHERIFFELAL,

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

48, RHOXRME (DU, BHF) T EEMoDFEERIED
=HHFIELETFhIEESHEL,

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.

49, 14T O EQI—T ) To—E M H ., B, B
R FREELZVRICHRELDITRIEGLAL,
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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.

50. BEEEEETSTL—FA/BORE CEFELETHEK
AL, RS THBITHIES L., MLHINEERE
LHEARKOLOMICEREREELFETHL, EY
L—FOREOEOHEKOAIZERFIEBRORSYTH BN
IEKEERETH L,

51. Changing rooms should be designed as airlocks and
used to provide physical separation of the different stages
of changing and so minimise microbial and
parrticulatecontamination 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 reoms for entering and leaving clean
areas is sometimes desirable. [n general hand washing
facilities should be provided only in the first stage of the
changing rooms,

5. BEREIT7—Hy2ELTHREEh TOREITAIERS
Hy, BERKAOEEUVEIZLSERFILO-HERD
B cBRICERALAIThIERSE0, Thod
BE7s VL A—EBLEEREHBLTISVI T T 52
L. EBREODERERBEEFZBORETINANMSAE
THEREERLT L—FTRlThERsin, ARSBHT
BAOBEXRELTIIENEFZLLER. FOESRME
BREOHTODEEOABELLITAITAELEL,

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

52. T7—AYZO L7 IEAAIRBFIZEEL TGS,
FEFIZI DL EDOR 7P ORZEFLET H1HIC/2—0Oy
XTURTABWNIRER, RUY/XILEEE i F BB
EHRIATLERETDHL,

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
compohents which contact the product are exposed. The
various recommendations regarding air supplies and
pressure differentials may need to be modified where it
becomes

hecessary to contain some materials, e.g. pathogenic,
highly toxic, radioactiveor [ive viral or bacterial materials or
products. Decontamination of facilities and treatment of air
leaving a clean area may be necessary for some
cperations.

53. T4 L A—HEBL-EREHBTIoLT AERDS
L—FOENREZHL., BEFEEFL. BICEZES0HRN |
O LERACNVETAEEST, TLTHRNCEEOF S
{ERERShEFh IS0, (FEEER., /EEBROR
EEEH2. ) BELEYL—FORGAIREROEEI
O—1BMRANN (HAE L RIETHD) Thdot.
HERUVHASEMANRRIIEVAIVREOFEICH
AiEEBEIICL,

REMYE. 5EEDE. REEDME. £E9/LA ME
MEERSEBICONTIZEZROMHE. ZFEHICONTIE
WELTRGIBENNETHS, EEICE->TITHESRD
BREBNFIHHEROBRENALETHS.

54. It should be demonstrated that air—flow patterns do not
present a contaminationrisk, 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.

54, T7 70—/ \A—U B RDURAIESATNVGENE
ERTCE—HETHIEES. FE. R HALEZER
FHY 25 OBNMIORKBICIEBLGNEHR/ \E— ThHh
STEERIELATAERELIELY,

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.

55 EROBUBICRELZELLEESOBERVATLER

B AL, EREENBELGEMRICIELHEREY
Hl&, CHODEEFIEHMMICRET DM, DTET

XERTHILE,

EQUIPMENT

3
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56. A conveyor belt should not pass through a partition
between a grade A or B area and a processing area of

lower air cleanliness, unless the belt itself is continually
sterilised (e.g. in a sterilising tunnel).

56. AARFPARJLME, BEREEE ﬁ*%%én‘cm\lﬁ
U, S L—FAQRE LS L—FBREUGEFNALTOIL—F®
%ggﬁwlﬁwﬁﬂ]UEE:EL‘Clatfwm\o (). koI
F )

57. As far as practicable.equipment, fittings and services .
should be designed and installed so that operations,

575kl maEM. RUMTHR RS, ATREZRURME, #
FEE, EEFEHEREBNNSTELLIMEL. HE

maintenance and repairs can be carried out outside FT5HIE, %h%@ﬁ@ﬁ‘ﬁ\gfiiﬁﬁ'(i\ SEEIcfiAar
the clean area. If sterilisation is required, it should be THETLTHILITIC

carried out, wherever possible, after complete reassembly. . .

58. When equipment maintenance has been carried out |58, ?ﬁﬁﬁ@*ﬁﬁ%ﬁfﬁ%iiﬁﬁgﬁmf‘%ﬁﬁb~ TOEE

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.

HCHERIEOESERELHIFTELLES, BEF
%”éﬁﬁﬁ?‘éﬁﬁl:. KRS TR, 45, RESEY)

——

(2722

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 capadity.
Water for injections should be produced, stored and
distributed in a

manner which prevents mlcroblal growth, for example by
cohstant circulation at a temperature above 70° C.

59. K EE R UHB L X T LT BN A SEOKOERT
ELHHAFELTH YIS Sh, #FEEShATAE
B, VAT ALIZRETHE D ERZ TEEELIZLN L,
FHTRKOEE, . REORIL, HIAIE70ELIER
HEETEBRERTLIZOREICLY, HEPOEFTER|
thﬁlﬂ'i’blifa-bfa.l,\ :

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.

60. FEFER B, Z2FRERME. EaRRE, ZROUETI1IL
B HRATZNE— KB -SE-HESESRE, E02
TORBENIF—av RUHEHHEREEONRET
AL, BHE-EBRMALD) ERERADERIIEREHE
Ay w (AP A=Y AR

SANITATION

HE

61. 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. Menitoring should be
undertaken regularly in order to detect the development of
resistant strains.

61 FREEOHSEHNICEETHY, XFLShiT
B SLIZHE-TITICE, HEREZERTIESE2E
B AT AL, BB OREERIT 5720, B
BIZE=AYLTETICE.

62. 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,

62, HERIR GBI OWCHOFLIZET T4
FHET3CE. FERLEDOERFHFEFICLE-BERBRNIZI

WL, BEALGWEBSERESh-HERAOREICRET
AZ¢, YL—FARUBOREBRTHERTHEEZEIRY
ERILERAICITEETHS &,

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

63. JHRRIBDBEFREFOEMIVDIFOMEYERE
BRIHLIOICERATHSS.
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PROGCESSING

T3

64, Precautions to minimise contamination should be taken
during all processing stages including the stages before
sterilisation.

64. REAIDREESHOTETOEEREZRELTERE
BDRIZTHEEEIS L

65. Preparations of microbiological origin should not be
made or filled in areas used for the processing of other
medicinal products; however, vaccines of deadorganisms or
of bacterial extracts may be filled, after inactivation, in the
same

premises as other sterile medicinal products.

65. WEMHEOHANIOEEZLOEEIZFERTIE
I CHER VIR TAZIThENIE, =12, BREL-M
EWONGTIT OMBEYMEL, FEEL-BETHI IS
OEREESCFILESRATCETALTEELL,

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,

66. BEO IRO/N\TF—LaviZiZEEiEhxERL-
TAOERLEaL—3a T AN EMTETAEEDHHE,
BRI AOER., o RIRE, EEE., BE.
EURBEOESHEEELTITIC

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.

67. 7Ot AL aZL—1avFREESORTOEREE
TIRICTELHETALYSE. FLT. TORDEEZTEY
ETEHBIE, T T—AMN—AQOARELT . BED
FERICHECYBIBRALTBHEONAIZODLWTEELA
[Fhidiniziy,

68. Process simulation tests should be performed as initial
validation with threeconsecutive satisfactory simulation
tests per shift and repeated at defined intervals and after
any significant modification to the HYAC—system,
equipment,

process and number of shifts. Normally process simulation
tests should berepeated twice a year per shift and
process.

68, IEMECAFLFBAO IFLEERBROEIED

JhEICERL TRTIL-30VhEREL., TRRBAEIN
=Rk, RUZERRAT LR, TR VOMFOEE
BEENHDIEICRUVIEST L, BE, BHFETARELT
b, TREICF2EREET S L,

69. The number of containers used for media fills should be
sufficient to enable avalid 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:

69. X CATAFMIAELEMETOIDICKESHHTH
A&, NUFHAXHNINSIEREBEIZOWTIE, ETAR
HITBENyFHAXELELTHH L.
Eﬁtiﬁwiﬁﬁﬁn’éﬂéé\ FLTLUTOAAERESH

- When filling fewer than 5000 units, no contaminated units
should be detected.

R TARBNE000FRBEDIES [LFRERIA-T
[FEBL,

* When filling 5,000 to 10,000 units:

*FETAMNB000L10000DBIDIGE:

a) One (1) contaminated unit should result in an
investigation, 7
including consideration of a repeat media fill;

a—BRNFRINTIVES, REETV, BT TA

ERUVETEEERTH L
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b) Two (2} contaminated units are considered cause for
revalidation, following investigation.

@%E?b‘ﬁ?éi’éa‘fh‘c W=BE. BERZT-=#B/N\
—aVETDS

* When filling more than 10,000 units:

‘1 oooQ$EEi6i5% :

a) One (1) contaminated unit should result in an
|investigation;

a— BEMNEEINTUOELRBAZTD

b) Two {2) contaminated units are considered cause for
revalidation, following investigation.1

e EEmN RS (Vb RBOER N TF—oa %

75

70. For any run size, intermitient 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.

70. WAEARCAFRTH-TH., BEDFTLABEN
[CHETABESEEHTREBLALTOFELAHLH L
#RLTWS, EERNFEEARELEBEICIE. AIEIE
HTHIB T TALBICELEL -/ \YFIZDNT, &
BERIE~NOHE~ORBZTHETNIELELEL,

71. Care should be taken that any validation does not
compromise the processes.- ‘ :

71. J\U-r—:/a/tu\:l:kl_%?‘ﬂ’&&lié?t;l.\ci:oii E.?'
HlE, ’

72. Water sources, water treatment equipment and treated
water should be monitored regularly for chemical and
biclogical contamination and, as appropriate, for
endotoxins. Records should be maintained of the results of
the monitoring and of any action taken.

72. KR, KMMIBSRH . RUOMEENF-KITEZM. BE
WER., TS TAESEIVURR L OFERIT DN
TEBMIcE=2) 5 LalThiEasin, E=4)0 5
DERERU, LA DRBETLESTREERLLT
NGB,

73. Activities in clean areas and especially when aseptic
operations are in progress should be kept to a minimum
and movement of personne! 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.

73. BEEEICELT., BIZEREREX T THARIEET
BEB/NRICIEZ B L FEROBE (L, BRITELH
EHORBERIET5-HMGIL. FIEICES L, FHH
LTLWAEEXRDOHEICEIY (FELCTLOTEADR
ELRERFRGIEFEESBNELIICTEIL.

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

74 HERHMOMEYFTRER/NELETHIE, Y
FIEUBEMORBEOLEMNTRSNIFE I REIR
EoOBBIZEHLIL.

75. Containers and materials liable to generate fibres
should be minimised in clean areas.

75 ERETSUREOHLIBERAVEIHEZESR
RECEE/NRELATH RGN,

76. Where appropriate, measures should be taken to
minimise the particulatecontamination of the end product.

6. LT IEEIRRERZOEICLDHFRADILLS
L F YA (A F YA AN

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

77. BRERDG (T LR, FevTH) . B, RiEEHSR
EfMSG) IREBFFIELORTIEEREEINGEVLEORYE
biztrhiEiasi,
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78, The interval between the washing and drving and the
sterilisation of components, containers and equipment as
well as between their sterilisation and use should be
minimised and subject to a time—limit appropriate to the
storage conditions.

78. BRI M. B8, RIFICOVWT S -ERERE
mFaﬁFE&UﬂﬁEtﬂi‘é‘Ga)ﬁﬁié;mFaﬂﬁlé:E}fJ\BEl:ﬂ'é
T, BEEHITHLTEYICRESL - BEHIE <5
bizithiEasiun,

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.

79. BB O RAEFBNORBE L E B EETORM
FRDPRETHE BHEMBTEIC, BROBREAES
#HEEBLEBAFERMEZERELZT SRR

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. Where
overkill sterilisation parameters are set for terminally
sterilised products, bioburden might be monitored only at
suitable scheduled intervals. For parametric release
systems, bicburden assay should beperformed on each
batch and considered as an in—process test. Where
appropriate the level of endotoxins should be monitored.
All solutions, in particular large volume infusion fluids,
should be passed through a microorganism—retaining filter,
if possible sited immediately before filling.

80. BEMDNAFN\—To (ERODERAYMFER) 2E=
A—d 5L, REEMOEZICOVWTIEHARERTE
AL BERIEATIREEODEICEET S,
NAFTR—T o7/ TEF LB TEEShIERIZD
WTH,. EREEERICOVTEERTIIE, F——
FIBHENSA—ENREShTWIBEEBRESRKIZ DL
Tk A AFAN—F U BB ESh =R TERELT
BB, SARYYINV) RO AT LITRINTIE, /A
AHIN—ToT7yEAIEERYMIDWTEEL. TIEEE
RERLLTERT AL, N THESICF, TURREDY
DL ANEEZSA—LEITHIEAELEL,

ETOER. BICABSESHRENEDOES L. a6
BERTAERNOEEICRBENBRE I IILI—EFS
b (el AW

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. Noncombustible gases should
be passed through micro—organism retentive filters.

81, RE BN EERT ARB CHEARBOWH, B8,
SRR R BN Y T LE 7 O RS TRE
L. BEERRBICHAT 25, RUNEREOF LM
IBEFIEERELZTNAIEEZLEL, TREARLBRE
AN~ EBERGRERDAL,

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.

82, L\WAEAFLLWIREFODRIZOVWT/A)F—ay
EEELATRIELSEN, X BEOEFZIZH ST,
REShE-HRT. TODREBRIALATEESHL,
X, IEFHNIRBICHESEENTOAEEICE. B
BN TF—2avET52,

STERILISATION

HE
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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 (or other relevant) Pharmacopoeia or
when it is 7

-|used for a product which is not a simple aquecus or cily
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
authorisations.

83. R TORBITREIZ/NNT—LavEdREBLATAITAS
B BRShABREZAERMN (HIWIEET L ERA
OEHFRICEESNTOVEOMES S, BRShLIERNE

|FZEKBRR AR TRVNVES RN EREET

3, AHESBAINMARERIRG BCL, AAOEA
YRR TREMERERRIFEOTINETLEL,

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.

84, WHEDRERFBRTIESICHELTH, AZES
[SELTWACE,. BE TR ERBEEOETORSIC
BWT.REENOZTORLS TRELTIRA LGS E
BT a-HODOMEFHLTWAI LA MEANRRU/AA
FACHNA O —E—IZ XY RSETNIT LR T
BEOoEYMEREFE—BORELFRT, XHHICE
KEZEENThNBRITRIIL T h T A0, FRIC
DUWTEEERIAMTA TGRSR,

85. Eo_r_affecti‘ve 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.

85. BRSHET 55 . WBENEENBEGEHTSH

EhBIE FLTIENCOREERTHLSIIHRFTH

TWETNIEESEN,

86, Validated loading patterns should be established for all
sterilisation processes.

86. 2 THORE LRI OLWT/NA)F—avTclRitahi-
SRR REEREIILA T E i,

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
intstructions, and their quality checked by possitive
controls. If biological indicators are used, strict precautions
should be taken to aveid transferring microbial
contamination from them.

87. BEOE=R) T ORDFEELTANAFATHIA
VO —S%EBTHIE, ThoDEEEEDIETRIC
PE-THRE. HAL. BENBERANWTERLD REE
FruwiTHIE,

NAFACHN A= ERATHBEE X TR M
EYERAEECITNESHMELERET S,

88. There should be a clear means of differentiating
products which have not been sterilised from those which
have. Each basket, tray or other carrier of products or
components should be clearly labelled with the material
hame, its batch

humber 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.

88. MERICHERHFORUREBRICENT 6D
EHThEasin, #2RENEERESEANIZ/AR
ok b, BN OB R EICITBE <2 ICEA.
NYFES ., REFSEVILBRERA. EL\oRTETH
TiHRIEELEN, A—bIL—T T — T E4 BB TE% %
F=MhEMrDERBELLTERLTEHERLA, Fhsld
Oyh A ER BB THACLETTEDCEEEEELY
Ly,

89. Sterilization records should be available for each
sterilisation run. They should be approved as part of the
batch release procedure.

89. H#RE LEECHELRBAISTIIALKELY, Tho
Ay FOHBHED—BELTERRBSAAIThIERLA
L\o

STERILIZATION BY HEAT

IE 3]
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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.

80. MEVRBE O R YA VI EBR/BEFr—RICEL RS
WA — L TRFT I, SWMITDROBIFIZE-THE
DUTEEECREZL>TEGLETNIE LS, BE
HEHERBOEHORER Y—OREBIE/ AU T—ay
ORETREL, ZHTHEEE, FCHEICEEL-2
HEBOBMIL-oY—ER L THEELZTNIERSA
(AW

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

N ALEBHRNEI A AT ANALTr—E2—EFERALT
HEOA, IBERREICR BT AILIETELGD,

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. )

92. RERREOHAZMB T A RT L EABERR
EISEY S-OICHEMERFEEZMNTRTRIEEE. O
OF:f L. HEEYORERAREEICEOHE IR

AL

93. After the high temperature phase of a heat sterilisation
cycle, precautions should be taken against contamination
of a stetrilised load during cocling. 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,

93. MBEE T A VI OREBENRT RO FFBIECH
LT, REYOFRICHLTERZ b WEA A
W U= DHLEROERMNEILEShDIIEEERE. &
;Ca);ﬂﬂI:?&'ﬂ’é:%ﬁﬂﬁﬁf%&dﬁmiﬂﬁﬁu;I-H’Lli'
d:% :;:[I\O )

MOIST HEAT

ERRE

94. Both temperature and pressure should be used to
meonitor the process. Gontrol instrumentation should
normally be independent of monitoring instrumentation and
recording charts. Where automated contrel and monitoring
systems are

used for these applications they should be validated to
ensure that critical process requirements are met. 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. 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 sterilisation period. There should
be frequent leak tests on the chamber when a vacuum
phase is part of the cycle.

94, REIEOE AL REEEIOBEAZRALSE,
HIEHBRLEE T T BBRURHEFy— M
LTWAIE, BEBFfIREVEZSYTEENRANLRT
WAESTEETREREENERSATNAZEER
TE5HNNF—LaVEaRETEIE VATARUREHE
AL ORBIIVATLIZEYEBFSh LIz EESE
MERELGFRIEGDSAE, BT LR EERBOHEA
(L. BEY 2L ORICERETFr—h ettt L TR ER
[CHEET DL, Fron—DESIZFL—UAH5RE#
22V TIE, RESRED OSSO EEXTFTINE
PHI3THA5. BEHIILO—RELTERERE Tz —
ANHIESIFEEC)—oTAMEERLZTFh SRS

gLy,

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 sterilising agent
at the required temperature for the required time.

95. BMHABPOURLUNDIZE ., WHEMIES DR
HLESIDEBBARETHEN. BEREFLTESHE
TRELZHTNEGSEN, BALEBREYMOZTOH
ﬁ;ﬁ*%iﬁ;ﬁf"i’@ﬁ%ﬁﬂ#f’a‘lfﬁﬁﬁﬂ&?ﬁﬁﬁbf; [Fhidrs
By,
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96. Care should be taken to ensure that steam used for
sterilisation is of suitablequality and does not contain
additives at a level which could cause contamination of
product or equipment. :

96. MBI_FERIAAK BN ZRETHY., BERLIE
BBICEREELSELEDAMBESETNLIEEL
ETh ISR,

DRY HEAT.. . .. . ...

[

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 thls
process is also -

intended to remove pyrogens, challenge tests using
endotoxins should be used as part of the validation.

97. I*zr.[ a*at\rli ?vJ/\—W'CEmﬁWE'ﬁL 3I5

HD b‘EAT%@’E[ﬂFE?%f_&)BﬁEEﬁﬁL&H
mmbm\ HIF T RIIHEPAT AL A—EE T L, 2D
TR/ 0D Iz’éalﬂﬂ'éiﬁ’ﬂi N)F—=S30®

|—BELTIUR RS FeL o UEBREERT L,

STERILISATION BY RADIATION

PSRRI

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.

08. SR E XTI EDELWHECHFICERSH
5, BLOEERIRV—EOREM BT HREHRRZHEM
HAHOT, _d)ﬁﬁﬁldﬁﬁﬁlzé:u%ﬁﬂ:ﬁ’&iﬁti:&b‘
|MNCEAMERIN-IESNABRATES, EARBEIE
EEREEELTE c.\éf)bihﬁL\

Ultraviolet irradiation is not normally an acceptable method| .

of sterilisation.

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 humber and close enough together to ensure
that there is always a dosimeter in the irradiator.

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.

99, ME TR ORMBHFEEFAELT TN EELTLY.
BEHREFEQHELFAIC. HRILYBRSh-IREE
EEB’J[-TTE%TE’f‘ '°’T-9§‘I§Fﬁ?’6-_c‘_‘ %iﬂn‘l'
FHRAPORICESLEEE,. ENGEELTHEAL B
SHBODIZHICBEBHNHDIES2THE, TIRAFVY
HOBBHERAVABAE. REOAMRRNICERY
/E:f‘:o BEFHORIRE T ESFEFONIFRAHARSD

100. Biological indicators may be used as an additional
control

100, RAAADAHNA LD —E—LEBMNTER &L
LTHERTA LN TES,

101. Validaticn procedures should ensure that the effects
of variations in density of the packages are considered,

101. NYF—LavOFEIET, BEEHHOBEOTEOE
ERERINSEEFERICLATAITRSAL,

102. Materials handling procedures should prevent mix-up
between irradiated and nonirradiated materials. Radiation
sehsitive colour disks should also be used on each package
to differentiate between packages which have been
subjected to irradiation and those which have not.

102. #HRADERYIESFIEIL., BHEAIEFAFDEODE
RZEBLET L2 TNATE BAEAEEADLDE
g%ig@flz B EA T AVERBEI LI

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

103 RESFHREZFHROoN-FRIBAANIZRETSHS

STERILISATION WITH ETHYLENE OXIDE

ITFLUAFTHAFARIZRDEE
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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.

104, CORBEZMICHENFTEZRLZWNBSOABHT
AT IENAF—2ar0OBIET, BEICKSE MG
ADFA=SRBNCE, FBHRIZE T HEGLEMA, &
MEECHECTHRBESNERBHARVREARORG
ERMOHFRBELTICRLIEERT IS,

105. Direct contact between gas and microbial cells is
essential; precautions should be taken to aveid the
presence of organisms likely to be enclosed in material
such as crystals or dried protein. The nature and quantity
of packaging

materials can significantly affect the process.

105. AR EMEMOEIZEMALETHD. HRVPER
EREOMEANIHASNEMEYMSAEELTWNESE

%;Jjggg&ée AEMEONELENYUZTRIZEZX
‘-—E’ = o

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 minimise the
time before

sterilisation.

106. HRADRBOHNZ. HHREYEREEGTERS
NOHREERECEHLTEMNMNITNIEGESE, Ok
BISETIETOEBMIT. REETORMER/MILAT

NIEESENENSIBEEEARLTOSM. FhbHD/A5

Y AREEBGITRIEESE,

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.,

107 BE Y A2 IEIZ EERASFAThIN A Dr—
A—% HAL-BRENEERICA TS E-ENLEOT
APE—RERWNWTEZAYLT§E2E, FOHERIE. /Ay
FLAaO—FD—EELLZIFNITELEL,

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.

108. A7 TETCORM. REIEDOF ¥ /—H
DOEN,.BE.BE, FIXEE, FRALELAAOKELHRE
YA EBIZRETIIE. THEEEFYIILEH
EBLTFv—MIBREFT AL, FORBEL, /Ay FLa—
FO—& Ll IEisizin,

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,

100 RRE T &I ARBD RS S I BEC. BY

NHREBEAAD RIGERMERESNZLALETTIT

A-HEBLTRETACE. COIRITNAYT—avE
EHELLG T IERSEN,

FILTRATION OF MEDICINAL PRODUGTS WHICH
CANNOT
BE STERILISED IN THEIR CONTAINER

BRICBTOIRANTTREERRDSE

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 [east 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.

110. REESBATORENTERIES, 2B THES
THAEFAEIhEWL, BEMATEELA LTI, BR
BENEELNVAETHS, ARHAERERATEETE
TLMEEIR, BEXITRFEATAR223/O (I
hEB BRNIRFLRERIEZTTIEEO71/L3—
THBL. HoALOBEL-BFRICH CATLIoENTE
5. NLDTANA—FRBHOMERUVCEREZRET
BIENTEDM, A NARITTAMATSATRLETRE
FTHIETHELL, ZBERBEIEY, HIBEEORNE
[Z&koTHET B LEFEE LT NIERSAL,
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111. Due to the potential additicnal risks of the filtration
method as compared with other sterilisation processes, a
second filtration via a further sterilised microorganism
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. '

1. hOREIREEBLTABREZIZURAIATL:
. BELEBEIINA—I-L5EIZ2ER DS BEXTIE
ERNSfFS e ShD, BRERDEL, FERTRY
FECARSAMTEWRTCIThEThEES 0L,

112. Flibre—shedding oharacteristics of fitters should be
minimal.

12, T4 L e h B 0BEORE IR M RELETNITE
BHLY,

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 peint, 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.

13, BE 7L E—DE2 %X, & RBRRImELRT
NIEEEEL, FLT, NTLRAUS, F1720T -7
A—., FLyiv—h— LR EQBE YA EEFFEAL
T. ERAERICEALGTREGLEND, BHED/N LY
BOABIETHERE, 7N —FBBEEHHICfE
H¥a3EHEE. N T—avhRreLaithidisi
W BERERICChLOBEMOEXRGERAHL
(FREBL. BELETLIELSGEND, ThoDFov 7GR
FNAYFRBO—BICAETIE EELH AT IE—
BUITAVR I E—D52EE, EREICHERE 5
& FDMD TN EA—D LML E Y ER CREEL
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114. The same filter should not be used for more than one
working day unless such use has been validated.

114, I\ F—S 3o TRIEEh CLAENRY . B—0 1L
A% — R EERBI THEELTIAEDRLLY,

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

115. 74 W5 —(F. RO RS ERE(REHSVIERIE
(kU)LY Gz ERH T 5F&Y., BRI
EEL R IFSHNESIZT AL,

FINISHING COF STERILE PRODUCTS

EREEMORBIETIE

116. Partially stoppered freeze drying vials should be
maintained under Grade A conditions at all times until the
stopper is fully inserted.

116. PITRLI-ERERAFIRATRICHAShGE
TlIEBITYL—FAOBREFICEELASFRIEESH,

117. Containers should be closed by appropriately
validated methods. Containers closed by 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.

117. BB LBEYGENNY)F—2aVvBRHO R ETEHT A
Lo HSRABWETSAFUIHEOT T I EDERASH
F~EBRIL100% T2 ERBREERELZFTRIZALEL,
FOMOEHOBRICOLWTIHIREIMY T FILIZD0
TEVLEAETREEOEIEEFITHIETRITIZLME,

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.

118. EEMICETAINENAITILOBRBIE AT AL
TRENFNRATILIZTLEX vy T HRESHOHSNDET
[ZEEHE+HTHRD. F0ROEYITOESHDT
BREBALE-STE RAEOHZRELZTNIEASEL,

119, As the equipment used to crimp vial caps can
generate large quantities of nonviable particulates, the
equipment should be located at a separate station
equipped with adequate air extraction,

119, BEHOBITKECOREFTLIHRETHLIDT. B
g?ﬁ?ﬁ?X?AEﬁikEﬁéﬂf:ﬁﬁ[:?&ﬁbﬁﬁh
ALY AW
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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.

120, AAFLOF T EEHOEBESA T yvTE
ALWTERTELLTEELTERL, EHEERXES
T —oFOERELTEBLTERLY,. #BO770—
FEFRALEES, ERIREEM N BEIETEIIL—F
ATRESSD. T0BLT v TREZFRAHLNDIETIZS
L—FAQZESEE T CRESKGTNIERLAL,

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.

121, 2 A0 BT IELLMEB IRV FILITEZH
ORTIZERYBRMETNIEESEL, E2HORAF—av
TADHARBERGE, AT ILICEEEMLELE
3. FE-MEMBERERNNBET D-H DO EN L FE#TEE
LG hIEasi,

122. Restricted access barriers and isolators may be
beneficial in assuring the required conditions and
minimising direct human interventions into the capping
operation,

122. 7O ZAHIR/) 7 (RABS) R TF7 A1V L—4[LBRKEHh
PEHERRTILHICHERATHY., EZHHEE~DA
DEENAZRN-TH-OIZHERATHS.

123. Containers sealed under vacuum should be tested for |
maintenance of that vacuum after an apprqpriate, pre—
determined period.

123 BET CHEIW -SRI, POHRELEMMORK., |
iﬁ%’éﬁﬁbft\%b‘ﬁiﬁﬂ'é%®§ﬁ§ﬁ’é¥ﬁﬁbféﬁhli
YA AT

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.

124, ETALEESBRIZRY S E OO RRIZDOWLTHE
BILHIRELETLEELSELD, BRREDESIE. B
EEERICODVWTEBSh-BULEGT T 2L, B
RBRESEENRIBREEZ T, RESHADIBE LR
EEELTHIRELZT. XREDIEECKBEEESR
BhAEFh(EELEND, thDFMRIREZERBLSB ST,
FOIBIZNYF—aVEEEL, REEEB (T EHMNIC
MEEERELATAELLEL, FhoDBERETBLY
Hhidiasiiiy, :
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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 he
validated for the product{s) concerned.

125 REBSOREFERT. BERMERNTI—ENE
BERO—EBERTERETIEDENUEBESTTHD,
EEHE T U OVWT/AYT—SarEE LA
b (AE A=y A AW

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.

126, ISAN ) ) —2ABREBIN TS SITEET
BeAD/N\T—Lav ke )5 125 EEE D
i nFEE S,

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 mbst at risk of contamination, e.g:

127. ERRBEBY I L \vF2EERETIEOTR
FhlEiEsiiiy LALEIZ, /Sy FORTEFZOURS
AENERLASHANSERLE-Y U TINEETHDHIE,
Bn%

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;

a EEMICKETASNEERIZOLTE. YT ILIEFET
ABIIARERTROLD, RULWMNISEXRGNTADE
DEDEELE,
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b} for products which have been heat sterilised in their b ﬁ%fﬁﬁlﬁ[:&:é%ﬁliﬁﬁﬁl:?ﬁj\éhf:ﬁ‘%@0)
final containers, consideration should be given to taking o, BHBEOENEBLAAGEMNY U TILEEFER
samples from the potentially coolest part of the load. THEEEETEHL, ‘
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