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MANUFACTURE OF STERILE MEDICILNAL PRODUCTS |EEEERIOIE
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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 personne! involved. Quality Assuarane is
Aparticulaly important, and this type of manufaciure 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.
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Note: This guidance does not lay down detailed methods
for determining the microbiclogical and particulate
cleanliness of air, surfaces, etc. Reference should be made
to other documents such as the EN/[SO Standards.
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GENERAL

2REHIH

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.
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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.
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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,
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[n order to meet “in operation” conditions these areas
should be designed to reach certain specified air—
cleanlingss 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.
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The “in operation” and “at rest” states should be defined
for each clean room or suite of clean rooms.

TR RO R ORERE -Vl —Laa
W05 LB TR TR
A

For the manufacture of sterile medicinal products 4 grades
can bedistinguished,
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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,
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Grade B: For aseptic preparation and filling, this is the
background environment for the grade A zone,
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Grade C and D: Clean areas for carrying out less critical
stages in the manufacture of sterile products
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CLEAN ROOM AND CLEAN AIR DEVICE
CLASSIFICATION

H) =2 )— LB U=V I T EREOS R

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. 91— )— LR OP)—2 I 7 ERIFENISO14644
~ TIPS TOSAKEZELEThIEELEL, 77AMERLE
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Grade | Meximum permitted number of particles/m?® . FREFHETF! voBbd-rn
equal to &f areater than the tabuiated size VA XRLEY
. : -
At rest - In operation FiEHS TRRey
; . 6.5 5.0 0.8 [
CG.5pm 5.0p:m 0.50m 5.0pm o T L BT TLEEI b A PRA—F | TAvEi-bA
A 3.520 .20 i520 20
B 3.520 . 29 | 352,000 2,900 A 3,620 20 3.520 20
[ 252 020 2,400 © 3.520.000 28,000 B 2420 23 62,000 2,990
o 3.520.000 123000 notdafinad not defined c - 852,000 2.900 3.520.000 29,000
D 8,620,000 25,000 L 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 1 m. For
Grade B (at rest) the airborne particle classification is [SO
5 for both considered particle sizes. For Grade C (at rest &
in operation) the airborne particle classification is ISO 7
and IS0 8 respectively. Faor 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,
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iﬁ@ﬂ?ﬁ%{&ﬁ&:&ywb% BT —R DA AR R
AV

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 m in remote sampling systems with long lengths of
tubing. [sokinetic sample heads should be used in
unidirectional airflow systems.

6. ROVF1—TFFDERY LTI A CIE 5.0
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YT TFa—THENERR O/ —F1H I how
A—FZE3ICL, —AREARDVATACBWTHERTS
BRIEEFEY T IAVREERT 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,

7. MR IO AREEL, BB DEEIRE, EkEE
PREE, WXV —RAM—RIZBITAY3aL—2a 0N E
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L ENISO14644—2(%, fIEDEGEISAE#EL
THIFLTWAIEERIET 5O 0RBE OV TOE
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CLEAN ROOM AND CLEANDEVICE MONITORING

DV— W= LRBI)—V TP RIEDEZRT

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. J) =V —LBR P — I 7ERFITERRECE R
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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 process that would damage the
particle counter or present a hazard, e.g. live organisms
and radiclogical 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. [tis accepted that it
imay 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. Y L—FAQREIZE 2B OE=AYL T [ZIN\—TFT 17
WAV A—HE A—D R Z -, AE = MEhOstiE
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AT REREDFDIEE (X, URVICBESh A, EH
FIL R DR EIREICB T 54U T2 RIET AL,
XIBRREIRETOEAYLTALERT S8, TL—
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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
tavels of contamination and any system deterioration wouid
be captured and alarms triggered if alert limits are
exceeded.

10. 7L—FBORETRES LTIV RBELELL THE
WAL, B0 AT LERWALEZHER TS, BOES
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WY AXTREL, HL7S—MDREEMAEE . BE
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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. 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.

1. PEEDOTE=2) T UAT LK I LTI A—F1D
WA —h, BRSO =FR—ILFC&YUTE
DIR—F A2 NHh I B—|CBEESN YT TR
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BELFa—J 0 BERCIVEFOBINRILEE
EBRLATAEEDEWL, X, EoRUVT VAT LERER
THRICIL, EE-HEDORSHEEERDBEO LD
HEETRICERTIEMBICEDIVRAIEBELLITH
A=Y IR

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 hot necessary for
the sample volume to be the same as that used for formal
classification of clean rooms and clean air devices.

12, BE AFLTCEZEIVTTHEHOY LTI (X
LEE, FHTAVATLAQOY LT T EREICRELE:
B, TRIEBDT LBV )=V N—LBDLI—2IF
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13. In Grade A and B zones, the monitoring of the 25.0 i
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 U m particle counts

may be false counts due te electronic noise, stray light,
coincidence, etc. 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 HYAGC
system, filling equipment failure or may also

be diagnostic of poor practices during machine set-up and
routine operation.

13. T L—FARUBOREEIZRLVTIEE0 uml EDHF
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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, BICREN - EREROFEEDOREETFEENE
THO15~2053 (FHAFLRE) DI —2 7y TR0
BIZADVVEVREE TERRLZITRITESAL,

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 pericd” should be
attained.

15. T L—FCRUDOREDOEFRIRETOE=_RYLY
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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 RE., IBBEFOMOBEICONTE, BREER
TOEEDFHEICIRET S, ChoD/SA-R(FHES
hizESEEEELEN S

17. Examples of operations to be carried out in the various
grades are given in the
table below (see also paragraphs 28 to 35):
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18, Where aseptic operations are performed monitoring
should be freqguent 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
menitoring 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, MEEEFTIEMCENTIE. FTE. ZEWRAL.
HBERDT, AVAINTL—REDIRE R EICKYEE
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19. Recommended limits for microbiological monitoring of
clean areas during
operation:

19. EEDDOF R TOHEDREDHEREE
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Notes:
{a) These are average values.

x
(@QCHBLIETFHHETHD.

{b) Individual settle plates may be exposed for less than 4
hours,

(b)E A DTL—DRBFEILARREBTHEL,

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.

20 ERUEOE=RIUTHRICOVWTHEYULETS—R
VFILa MEERETHIE, FABICE, ChoORE
EEBA-BEORTEREEZIRETSHE,

[SOLATOR TECHNOLOGY

T A L—aEiE

21. The utilisation of isolator technelogy to minimise 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 ars 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 fFERBADADI AZRMDRICT 7/ L—3
MEERATHLT, BRENMEFNERGAOBEDF
ERURAVEXRICHRLEEDITHLD, FAUYL—ERV
WA BRIRICIE S DEREIDEALOND, TAYL—ERU
FLHDIREL, Bg AR EICE RSN SZERDENEIR
TEHEITHALBHNIFADEL, 7/ L—RE SN
hPEhh, RHEZTOFRLEVERAGEMTTETLY
Bo Wk SRR IE—EF 7, 2B R 7ML, BEEREER
ALREERBEOLOET, HRATHS,

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, FA/L—2~DYPOHULAND, RRDOFLEEROD
EDTHD BHE, TAV/U—FRBIENAYRDIREE
IRETCHON, ETOT71/L—F—DRHDEE
V=B —=FRAKREGE>TNDDIFTIEEL,

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, FAVL—EOFDREBDIBEISALTAIL—530
REEFORBIKRTET 5. ThIZBEBRIhIZThIERS
By, FLT, BHIBEDT AL -0 B & X0 EE

TL—RDTHITRITESA,
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24, [solators 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 (backaround) the isolator,
sanitisation of

the isolator, the transfer process and isolator mtegrtty

24. 7 A JL—SEBAT DRI, B/ )T ER
BLEHRIRELRW, ) T—Lav FREEFRIIRE O
BROHE. T/ —30HE EATL T/ —
AOREEF DT /L —AEMOERGERAET R LI
LIONGAN YL (BELAL-LEAAN

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

25. FAIL—AF AR O—T/AY—T O RF LD —
DFRAMEELEAY L TERABMNICRET S8

BLOW/FILL/SEAL TECHNOLOGY

Ta—/24 L/ — BT

26. Blow/fill/seal units are purpose built machines in
which, in one continuous operation, containers are formed
from a thermoplastic granulate, filled and ther sealed, all
by the one automatic machins. 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
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.

26. 7Dm/74)b/v—)bl—‘J§*Ei‘ %‘&"Té:’aﬁo) =72 FE
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217. 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. Z DEMAIREND , PUCEBET ISR IFFMIC
FHITEET DL,

RBOTFHA, B
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TERMINALLY STERILISED PRODUGTS

B E Al

28. Preparation of compenents and most products should
be done in at least a grade D environment in order to give
tow risk of microbial and particulate contamination,
suitable for filiration and sterilisation. Where the product is
ata 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 G environment.

28 ARFEORNCESR-BR), RUEERY L. BAR
UREBICET L0, BEBICETSENERYRAYE
RD1=HIZ, 7L—FDOBRBE TRELATNIEAESAL,
R RITRAEMERICBELTEYRIBWIER U EDOUR
I0HHSEEBHFEDHIEL{RET HEE. BRET
ODH%FEEJ;‘J‘EL\E%\ FHRTEEATELMESS)E.
EEPEMILT L—FCOBETIThETREALLELR
WY,

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

29. ERFERBEDORETAIIRERI L —FCORIETE
Y BT,
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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
feast a grade C background, Preparation and filling of
ointments, creams, suspensions and emulsions should
generally be carried out in a grade C environment before
terminal sterilisation,

30. FTAEENEL, BEOMOEMIEL, BBIEETD
ERA2 3 U ENNSEEED, BENDBLDOUX
SHRBNESE, REZDEKELTL—FCE EDREEIC
BEBEINIYTL—FAOBB T3, BRIERERIOBR
B, o) —L, BB, TRV ORBRVETAITS
L—FCHORBREECITIC L,

ASEPTIC'PREPARATION

RESLE

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.

31. SR OBRBAEILELEY L—FDEL EDIZE CH
UIRSC L, MARMRUBHRBORMYRNE, TOHRD
TECABEETIMRELEVRYY L—FBOHIZH
5T L—FAQRETERT L L,

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.

3% TENCRARET 5ERET L —FCOEE CAN
+ 508, HURREETHELNES L. T L—FBOh
I__:ﬁs%;’fl/fffAODI%ﬁ’éﬁ*#&lﬁ%%&@%ﬁ%’é%ﬁﬁ?’é

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

33 MEMCARSA RO O R AT L—
FBOHIZH ST L—FAOBRE TITHhRITHIEED RN,

34. Prior to the completion of stoppering, transfer of
pariially 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,

34, BB TIThRTWALIIC, IR TIHET
(&, FITRENEEBBOBEZT L —FBOHICHZY
L—FAGQBIECI5M, BWNEY L—FBDBIET &0
SN RE —TITh R T IRES A0,

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, \BEOEBE, VU—L, BiEE, TL 3V OHRER
VETAR, ARARESNIBARNEZTOROBHE
RENMERIZYLU—FBORICH ST L—FAQRIETITh
RIFNIEESEL,

PERSONNEL

AR

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,

% EHEE. B REER A EHCRET o AR

RADRICRELAG TN EBAELSED RERVAEERIF

BECIRYUE RO A TITORITRIZAELEL,

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
microbioclogy. 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,

37. BRCHEBEHICHETIALED, TSI YUF
ICHETL22TORERITEFRROE LWL EICET
AEBRLINEEZHRITAIERS D, SOOI |
ST 5FH. B WO EBMEEHRES TR TR

[Faily, B0 EER T FEEEESOEME
2B ZDOISTIEEZHTOVENEE, FhH0AD
BERNMIERICENOEERZ DT AIERSI,
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38. Staff who have been engaged in the processing of
animatl 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.

38. B A Y OBEICHBLLEERIL, FERG
TERICHCORAEIRN T, BE T, BREISRESNIFIR
([CHEDTEDRYEEFEEREICAZELTIIGRSEL,

39. High standards of personal hygiene and cleanliness ars
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
micrabiclogicathazard should be decided by a deSIgnated
competent person.

30 EEBICOWTCIEEWKEDHELEZSREINMAT
B2, BEHROMEICEOLIERR GERGHG
BIEOFELEDEORHEE2ETIE50IREBEVLDO>TLRE
T HEIBHESINGIT NGRS FOLIWIREBERA
a‘éf:&bt:%ﬁﬂﬂ’g&?:wb?&ﬁﬁ:&b“iiu\o WBED
MEMPANF-FELLLTAREOHIEERCHL
TRAAREJ/BIC DT, BEShI-EEENRELL
FhiEhstiny,

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

40, %ﬁn‘l’ "ti‘ﬁi &E’.ﬁ.lilﬁlﬁl:iﬁ—c{iﬁlh%lj-—cli%
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. '

. EERDRBECEEDL. BRALDEEEE /R
-'é’%) :ﬁ-[t\li\ aﬁ:%[ﬂ“@aﬁ%%@ﬁ%ﬂﬁ&ﬂ’]\

EE{ ﬁ“é:’—’a!_i’ﬁmbtﬁlﬁil_ﬁb\ EHELAITFRIEED
b,

42, The clothing and its quality should be appropriate for
the process and the grade of the working area. It should be
womn in such a way as to protect the product from
contamination.

42 EREREXLOHIBUETHITHRLEEREDIL—F
(CHLUTRVITRITNEELHD, BRAOFEEEHIEY
A&EIEITECHERALET LGRS,

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

%3.%0‘1/—13'6%34%3%64?%&{:01,\’Cl;i"Fl:E g

* 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 t¢ avoid any contamination coming from outside
the clean area.

JL—FD: BHE, RAITHBESEH O IFe@biithid
IRBIEL, —BRRTRRRE R, BUIGHE L EA —/ 3 —
Yo~ XEFRLETNEGRLEN, FRRENMLDE
FERUTDHORFEEELTITNITELEL,

* 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: BELZNTIBEIOIOTFRVAOVITFEE
O RIEESED, DHE, BNV —E—RDEER
T, FEARLATO T, ARy 0L 0 B AL
A —1—La—XEFHALLETAIREL G, Fhbid
i TEERELENSE,
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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.

JL—RA/B: BEHIFBERZRUZSTIEECIEH 0T
ROQVFESEEICE I &ELIC, TEFREEROEOH
IZSERICABISICLAEFRIERLAEL, KBEORKHEER
T 2EH0BEYAPEZBRAL, 201 CWVENT LA
FNMITIAFUOROFHE, 7L TRERWNEEELE:
BYEERTACLE, ARVOBIXBHOPRIC, EBEOH
FEREOFICANDIE, (REXRITREMICHHECEEL
M LUALNESIZ, b shdEEIMHELRLED
Tl hiEinily,

44, Qutdoor clothing should not be brought inte 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. BIVADBERIEITLV—FBRUCHOREICBLHER
FIZIEHLRAATIILRLEN, TL—FA/BOREDEE
BICiE, HHCRAO(HRESh . N EETICHES
N REREEE YLV BICEALETAITELE
Lo FRITERPEHMICHETSE, TRVEFR(L
FER., EFEbylavBlcRBTIE.

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.

45 ESRBOFEEE TR THREENITEEOHSF
EMEAEMNFESERNESCHEEL, RUES L RER
V0 HEOBYIBNEXEBCShE-FEICHICE (FE
BHORBIIINDORMCIIIENEZELL, EEKRDOTH
PR UIRNMEIHHICA A—DF B X EBORHOURY
FimEt 3,

PREMISES

2

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

46 HREFEICH TSR TOBRNKEEN T, HEDE
MBI EFRZ L, A HEHERYRLER
L;C%Eﬁ‘ff{.ﬁ6315%"61‘%&T£5)E)§{ﬂ:<t.\{,0)‘Gﬁi‘fﬁli’ﬁ
BIELY,

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.

471 BOEHELL, RALECT S48, BRTELGLM
HE BRI NEELRWL, X, ET=0E, M. FHll, sRigl&
RANRELGHNERELLEWL, RTIE, £OEIGHEHTE
HOMAERT ST AL hiEasE0n, COER
Mo, BIEFERET I LEIFELIGL,

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

48. RIFD RGOV, BEME) iZ LoD ELFIED
fFIE LT hIEES A,

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.

19. A7 HONEDA—T (VT — T30, . AR
B RmE £ LA BLATRIERDEL,
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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,

i—=

50. EEIEEETO>Y L—FA/BOREBCILHLEUHEK
OIFE I, thORBCHRETHIEE T, MLHDNLERE
EHEKOEDBICERBEMEBEELZREBET L, KT
L—FOREOEROHEAKDIETEEBILADORS YT H BN
[FKHERET LI,

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 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. '

51, BREIXT7—RAv 7 ELTREIER TORIThIEES
by, BREXRAOERUVEBICEDFLFLEOLHERD
BREZLCHBRICES LA ITRIZESEL, Choni
BiE74L2—EBLEEREHBLTISYI VT T4
L EREORKEBEIIEEEROIRETIAMNOAE
THREERLY L—F kit hidadiniy, AEEBHT
BOBEXRELTLHEMNEELN, EBE., FOXAREL
BREONODEEOMAMIIRELS TSRS,

52. Beth 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—Av 2O F T IEmAIRIFICHRL TIEES0,
RIFHZADELE D7 OBEB LT 5f-8HIc(42—0y
G0 AT LB WMIREN, RO/ ITEE N E R
BIRATLERBTHIE,

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 which contact the product are exposed. 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, radioactiveor live viral or bacterial materials or
products. Decontamination of facilities and treatment of air
leaving a clean area may be necessary for some
opetations.

53. JANA—FALE-BRERBTHILT, AEOY
[/~—I~CD1?_€L\E££{ L. BEZEEL, BIIZAa0KN
EHREITWEIThIEEST, TLUTHRBERIEDFS
ﬂ:fa\%ﬁénm-rm:tfw&m (GEMF 8, FERFOIR
BASHD ) BELLIL—FOREAREMOZEREEA
O—1BNABI(HAE L RETHB)THEIE,
ARV EMENRZITISVRIREORE(CSE
MEFEEIICE,
ARIEDE., 5EEDE. D E, A0 ILR, it
MEFRSREBIZODWTIHESDERA, EFEHICONTIX
BRETERELIERENNETHS, FRICIH>TITHEHRD
BRERWNEIHHERORENANETHD,

54. [t 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, L7 2A—E—UMNEED)RIESATWENIE
#RICE—RETHEEXR, FE. BB, HLEFHS
EEYAAOBNMI ORI HEELEVWSR A 2—2TH
HTEFFEALAITNITAGDI,

B5. A warning system should be provided to indicate failure
iri the air supply. Indicators of pressure differences should

55, BE O RA R AL B DY AT LE W
BYoce, EEEBAEELEHICTETHERET

be fitted between areas where these differences are Bk, ChBOETEEBMICRBT M, BDAHKT
important. These pressure differences should be recorded {3XE{T 5L, *

regularly or otherwise documented.

EQUIPMENT B i
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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. AV ATFARIME, BEREEEHNEF S TRLE
Y, S L—~FAQORIEET L—FBRUVFRUT OIS L—ED
%g%c;)ﬁﬂW{itﬂt}&ﬁﬁbr!itxémxo ¢ NES)

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.

57. . BRET. RO BRImE. bRy R, i
HEE, BEEEEIREADLTEHEIRFL, BB
THCE, ZNLOBENDERSAL, BLISHEAT
THIETLTABITICE,

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,

58, SRRDMIFEBEREER BN TERL. TOEE
RICHEZRIROE S ERELHE TSRS, 8EE
%?_@_ﬁﬁ?‘éﬁﬁl; KRICHLTHER, HE. REFHY

AT,

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 capagity,
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.

59. KBE R U AT AILEYLSEDOKOIEET
SHHBRELTHMERE Sh, FEBIhETHNE
BB, VAT AIKRENEE DA TEELLGNCE,
STEETAKOSGE, BTk, Bl OBIL. FIRIE70EEBA
ABRECHEBRIZETAIZEDHEICEY., BEMOEETRK
LRI RIERS N,

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 1o validation and planned maintenance; their return
to use

should be approved.

60. I aR (i . ZERER M, JRER K, EROS I
B—, HAT1 58—, K-8 - D EERE, FO£
TORMS/ AT —a R U BIREREBROMREYT
B2&, (BE-QRMLD)EBEANDEREREES
NG R (Ar A Y=Y AN AN

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

61 FRAREOHESINICEETHY, XEilbeshi7
OJSLICH-TITICE, HEREERTHEGE2HE
B EERATOL, BIERORLELRHT S0, BH
FHZE=RYLTELTICE,

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 S HEFRUERICOWTEOFLRICEAT HE=4)
HETICE FRL-DDIETHERICLERERICIR
M. RELEWLMSSIBESNHIRAORECREYT
HZ&, YL—FARUBDEENTHERTIEEFRRY
SFNTEEMCITEETHLEIL,

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

63. [EREEOERIIFOBMNEISOWMEMELE
EHSEA2DI-FRTHDD,
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PROCESSING
|

T

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

64. WERTORFEES m-céra)#ﬁ%ﬁﬁi%&ﬁw,’é%%
BMRICTDEEEISC

§5. Preparations of microbiclogical 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, HWEDHREDORA LOEERDOIEIZHERATHE

BTHERWDER TAEITHEONCE, L. ERLIM
EWONRTIT OMEMER, FERELLETHNH D
DERBEEREFICHEFATRETALTLEL,

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. MEO IRONF—avcEAEEEMEERALR:
TOERVIa =L TFANMBMETAZEDETE,
M DBIR T E ORI, LR ORI, B, 2,
RUBHOBEHESIELTITIC .

G7. 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. 7OERLaZL—Ia i MEE R OEE DER LS
TRICTELHETEUSYE . ZLTC, F0ROEE T2
2TCEHLHE, T, T—AAT—ANALEST  BAEO®
EERCHECYRBIBRARIEEO R AISDWLWTHIELY
IThiEAs i,

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 HVAC—system,
equipment,

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

68, B IR CAIR RSB RO T 2 £ ERBE D8 EY
FhEISESGEL TRIIL-30yh2R=EL, FOERRESH
R, RUORALRAT L, B, T, VS0 ES
LEEAHDSEICRYESTCE, BE., BihFETAES Y
M, TREICF2EREMTIE,

G9. 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
zZero

growth and the following should apply: .

89. RTCAT HARMITELREMEITODICKE A LETH
HC&, NUFHAXAPSERBIZONTIE, BTTAER
HITRIE S FHA X ERLTHSE,

g#%ti%a)iﬁﬁﬁn’é%é\ FLTUTOARERSH

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

ﬁrm:ﬁéﬂﬁsooomaﬁ:ﬁwbﬁﬂiﬁ rRB/AFST
R ARy A A

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

T CAHNB000&£100000BNOES:

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

I~ BB ERSATOEEA.
SRR EEE BT HL

RHETL, ERETA
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b) Two (2) contaminated units are considered cause for
revalidation, following investigation.

bZABNFELEEhTOEES, BHEIToEEN)

F—2av%F175

+ When filling more than 10,000 units:

1 ooooﬁwﬁﬁiétﬁﬁ-:

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

A—BRMNFREIWTOELERZTS

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

b)-%‘-%ﬁb“i’?%éh’(b‘f:%%'ﬁﬂﬁGD%ﬁI W F—avE

P

T2

70. For any run size, intermittent incidents of micrabial
“Iecontamination 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 gince the last
successful media fill.

70. WHVEBRCAFRMTHH-TH. MEDE LA BN

[CRATHIEGIERATRSELAIITOFLEAHLHOE
#RLTCWND, REREEENRBELILIGZEICIE, ““FIEIEE

BTHOEMFECAMBICEE L=/ Ay F (DN, &

BRI~ DOEE~OEHETHRIThIEESRRL,

71. Care should be taken that any validation does not
sompromise the processes.

. A F—1av A TRICEEZEFRIFSHVEITFET
Hik,

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.

72, KR, KALERER R, R UMALIBSh FoK KBS0,
Y, FRYTARRIET VROV OERICON
TEHMICE=A) T URITNIEELEWN, =405
DFRBRRG, FISNOLEET ol R IXESERSST
NIFEBIEL,

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.

73 BREEBICBOT, BICERREEToCWLABIRIT
IR RICHEZ S8 FERDOEIE X, BFGE LM
£ AL T5-OMEIL. FIRICHIZE, FH
LTWAEEROBFECEY (ERPITVOBDERNDER
B&REIFRGIEESENSSIZTEIE,

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

74, HEBRMOBEMIERERNRET HCE, EoF)
FIZEYBENDRIBOBEENRSNSEEHRAR
HORBIZEDI L,

75. Containers and rmatetials liable to generate fibres
should be minimised in cleah : areas,

75. ﬁi‘i‘ﬁi—%i@’é_f EEOHLSBERBAVEHEFHFSR
R CRRMRELETFRITGRSEL,.

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

76. BN T ARSI BRARDEIZLEFLEADIHILES
FEEELRIThIEESHEL,

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

77. REERARR (T LR, FrvTE) . B, REES
EARERGR) IFREER L OREFHFRSINENLIRYE
HiEhFEsin,
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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 . AR, BB, hF BBLE
OEfEAVRE SEETOERAEOMBIERDRIZTS
3T, EEE R CHINCRESh - FRIHIR 4
DR,

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.

70 T OO WBITRBR D DI B 3 DB T 3 C DR
BERINBET AL, BB E CEIC, EROMR REE
#EE R BAFEREERELETNEES R

80. The bioburden should be monitored before sterilisation.
There should he 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 sach 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, bioburden assay should beperformed on each
batch and considered as an in—process test. Where
appropriate the level of endotoxing 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. RERTIDONAFN—F o (EEOERUABRIEE=
A—FBTE, BEEMOERICOVWCTIIEREESRE
T AL HRITERTIREEONRICEEFET S,

NN FN=F o7 AR BRI ECEESNIHEAICD

W, REBERBICOVWTHEET DL, F—58—
FIBENT A=A FEINTOSIRBERERGCOW
TE, NAAN—FTUILENCEESh-BETERLT
HRLY, ITAR)SHO N —ADL AT LITRUL T, /3
AFNR—F 7oA TRy OWVTREL, TREE
HERLLTHETHIE, BYTHEEITIE, I.-/l‘f"'-"\:“/./
DL ANEEZA—LRITNIEGEDEL,
ETOHER. BICKBER Eﬁﬁliﬁ#,&wi&ﬁ!&. AT BT
BARCAEMOUEICHRBESNREIILA—ERS
FH TR,

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 sealsed into the wall, or by a
procedure which achieves the same objective of not
introducing centamination. Noncombustible gases should
be passed through micro—organism retentive filters.

1 EEIREEERT SR B TRECRBOH, B4,
nﬁ{i‘tli%‘uﬂ% FACEREBESNIF TIE7 ORERTHE
L. BEEREREICHAYT SN, RWNNIRSFOSEEIE
BREFIRERBLETNIEGLEN, FRIEARIRE
A NE—EBSETNERLEL,

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, WHVESFHLWIRL T OHEICOWNT/I)F— 3y
ZRELAFhIEELED, X, BAEOEFHKINT,
REShMRT, ZOMBERAELE TN IEESEL,
X, Il EekEic Eﬁﬁéazﬁfﬁ Thhi=icd, §
F"l\')'ﬁ—:/a/éﬁou_c‘:

STERILISATION

B

15/22




*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

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 manufacturlng
authonsat;ons

83 2THREEIRBICAYT—LavsdRRLEiThidis
L BAShDREESEMN (HAVEEHET D) ESA
DEFRICEFHSATOENMES L BRSHhHIERNE
MK AEEHDVERME R TRV B S IIENGGEEE2ET
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84, Before any sterilisation process is adopted its
suitability for the product and its efficacy in achieving the
desired sterilising conditions in all paris 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, LWHVRZREZEERTAEAICBLTE, H3%3%
[SELTLAIE, BT EAREENO2TORMAIC
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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.

NENBTE ELCIRAZORAERTHELIIC
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88. Validated loading patterns should be established for all
sterilisation processes.

86, 2 COIME TIRICOVNTAYF—Lav CRILEN 2
b A I VA RAN Y A S A=Y A A

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, [f biological indicators are used, strict precautions
should be taken to avoid transferring mlcroblal
contamination from them,

87. BEIOE=RYLIDRIDAZEELT/RAABIAILA
DU —REEBTLECE, TROOBEERDIBRIC
PEoTRE., L. BN EEBNTENLORER
Fruod HIE,
NAFACHANAL T r—a%ERT 5B IFFh MR
EWEEEFRISEWIBERTESRTHIE,

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 labelied with the material
name, its batch

number and an indication of whether or not it has been
stetilised. Indicators such as autoclave tape may be used,
where appropriate, to indicate whether or not a batch (or
sub~hatch) has passed through a sterilisation process, but
they do not give a reliable indication that the lot isg, in fact,
sterile,

88. MERILMRE EHDEGZARICRATH-HDT
FMNEHNRELEL, RARBOITERBREANT/AR
yb bo—, BN S OERAEICITEIHEA,
Ay FER, BENRWDEREFEA, LR TETD
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89. Sterilization records should be available for each
sterilisation run. They should be approved as part of the
batch release procedure.

89, HEE LEEICHE L FALTITLEL, £hi
[/ Sy F OHETHED— "BEL’OR Bahiithidasi
LY,

STERILIZATION BY HEAT

mERE
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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.

90. MEVEE DS YA 7N ERRE/ BEFvy—hMITES RE
WRS—ILTERETHH, KNI FDOOBBIZL-THE
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91. Chemical or biological indicators may also be used, but
should not take the place of physical measurements,

O ALFRI BN EINA AR AN ALV r—2—%ERLT
LRV, MEFHMRICRETECLITTERL,

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, MERE O RZMG T SATICHRAT 2 RSB RTE
EISET SI-OICHRBREEN R NITELEN, =
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93. After the high temperature phase of a heat sterilisation
cvele, 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. '

03. MABEBEH A2 OERBHIRTROGHBRERICE
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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 contrel and monitoring
systems are

used for these applications they should be validaied 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.

o RELEOE-A—ZRELEHOWMAEERLAIE,
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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 shouid be in contact with the sterilising agent
at the required temperature for the required time.

95, ZHBEHPOHR LI OIBE, WREMITEZIOR
REARIDEBIIFARETHIN, BELEGLTELME
TEELEONEERLEN, MALBHEENO 2 TOAR
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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 3 5 AITBOIE M T, BLEEILE
RBITHREE LI R OMINES TRV ESEBEL
BRI,

DRY HEAT

FLEVRE

97. The process used should include air circulation within
the chamber and the mainienance 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.

97, TEICEWNTCIE, Fy o/ —ATRRHAEIEL, EE
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STERILISATION BY RADIATION

ISR A

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.

08, AT R (L B S DY L B OSI R S BRIy
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99, During the sterilisation procedure the radiation dose
should be measured. For this purpese, desimetry indicators
which are independent of dose rate should be used, giving
a guantitative 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.

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. WE TIEOMRAT R BEHE LT h TS,
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100. Biological indicators may be used as an additional
control

100. AAA QAN A LD r—a—ENRGEEE RS
LTHERTLIENTES,

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

01, /)7~ A ORI, BENAOBEOEBOR
ENERENHIEERRICLETRIZESEL,

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,

102, FEHEEYWERUES FIRIL, Bt EAOLODRE
RZEFLETHRITHE-TNGIE, BH i EFADEOE
%};ﬁg@fl:‘ HHRBEER T A9/ TEC

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

103. BRATREZ FHROONBHRACRETEHZ

a

STERILISATION WITH ETHYLENE OXIDE

TFLFAXFYARHRICLDEE
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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. COFE AT BITREM A EZNEWNEGOKBRT
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ADTA—THRENCE, BARICBIT 254 LHERA, &
IR TREShERE T ARUBEI ADO R

ERMONBREUTICNSCEETRT L,

105, Direct contact between gas and microbial cells is
essential; precautions should be taken to avoid the
presence of organiesms 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. HR EMAMOE BIERNHATHD, $EHOE
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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 opposmg need to minimise the
time beforé

sterilisation.

106, ARANDRBEOFIC, A EMEREEHTER:
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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 obtamed should form part of the batch
record.

107. MBA Y 1ONEIC, BYLENR(ARVH AT —
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ARE—REBNTEZAYLTTEHIE, TOFERIT. Ay
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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 bateh record.

108. A LRTETORB, REILEDIOFry /I \—A
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" 1109, 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.

109. ME#E TRIE, REDIT RIS IIRIRT, B
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FILTRATION OF MEDIGINAL PRODUGTS WHICH
CANNOT |
BE STERILISED IN THEIR CONTAINER

BHRICBTHREANFTREERER DB

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
propetties, 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.
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111. Due to the potential additional 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.

11 hOBELREEBELTHRREZRITUR A
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112, Flibre—shedding characterisﬁcs of filters should be
minimal, ‘

12, 4L 23— o DEHOFREZRMBELEITNITA
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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 1o 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,
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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, N\ FT =330 CRRESH TOEWRY  F—D271)L
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115. The filter should not affect the product by removal of
ingredients from it or by release of substances into it,
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FINISHING OF STERILE PRODUCTS

HAERMORR{LTIE

Lo

1186, Partially étoppered freeze drying vials shouid be
maintained under Grade A conditions at afl times until the
stopper is fully inserted. )

.
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117. Containers shouid 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.

17 BHRIEEY N F— a3 BHOFETRET S
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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,
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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 BEMOBIRENRBEETHRFETHHIOT, A
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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 fatter approach is adopted, vials
should be protécted 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.
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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,
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122. Restricted access barriers and isolators may be
beneficial in assuring the required conditions and
minimising direct human interventions into the capping
operation.
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123, Containers sealed under vacuum should be tested for
maintenance of that vacuum after an appropriate, pre—
determined period.
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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,
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the process should be validated and the performance of P E (AE TN AR
the equipment checked at intervals. Results

should be recorded.

QUALITY CONTROL mEEE

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.
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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.
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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.:
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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 MEMNICKETASKERRICOVTIE, YT LIEFRT
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b) for products which have been heat sterilised in their b BRRBREILBICEHIARIEREBCRAShW-ZAD
final containers, consideration should be given to taking o, BLEFOENEEEDhAHENLY L TILEIER
samples from the potentially coolest part of the load. THEEBERTHIL,
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