( MANUFACTURE OF STERILE MEDICINAL PRODUCTS)

R Rl (PRINCIPLE)

The manufacture 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 Assurance bears
a particularly great importance and this type of
manufacture must strictly follow carefully
established and validated methods of
preparation and procedure. Sole reliance for
sterility or other quality aspects must not be
placed on any terminal process or finished
product test.
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Note: The present guidance does not lay down
detailed methods for determining the
microbiological and particulate
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cleanliness of air, surfaces, etc. Reference A o
is made to other compendia such as the
EN/ISO Standards.
#z: (GENERAL)
1. The manufacture of sterile products should | 1. # FA & PRBELFE®R? 704 R
be carried out in clean areas, entry to which FIRNEREERPAFENZFET A

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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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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In order to meet “in operation” conditions
these areas should be designed to reach
certain specified air-cleanliness levels in
the “at-rest” occupancy state. The “at-rest”
state is the condition where the installation
is complete with production equipment
installed and operating 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.
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For the manufacture of sterile medicinal
products 4 grades can be distinguished.
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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 an
homogeneous air speed 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: B & :

For aseptic preparation and filling, this is W@ E AEE 2 g 8N BFE T
the background environment for grade A BRI -

zZone.

Grade C and D: Choyr Dl

Clean areas for carrying out less critical rE A A DR T ST RV
stages in the manufacture of sterile ReaFEw o

products.

The airborne particulate classification for these grades is given in the following table.

At rest® In operation®
Grade Maximum permitted number of particles/m? equal to or above®
0.5 um®@ 5 um 0.5 um@ 5pum
A 3,500 1© 3,500 1®
B© 3,500 1@ 350,000 2,000
c© 350,000 2,000 3,500,000 20,000
D® 3,500,000 20,000 not defined® not defined®
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(b)

# i i
¥ 5 F AT ENA N TP L b R
0.5 pm®@ 5 pm 0.5 pm®@ 5 pm
A 3,500 1© 3,500 1®
B© 3,500 1© 350,000 2,000
c© 350,000 2,000 3,500,000 20,000
D© 3,500,000 20,000 7 i T
3t (Notes) :

(a) Particle measurement based on the use of a
discrete airborne particle counter to
measure the concentration of particles at
designated sizes equal to or greater than the
threshold stated. A continuous measurement
system should be used for monitoring the
concentration of particles in the grade A
zone, and is recommended for the
surrounding grade B areas. For routine BE
testing the total sample volume should not
be less than 1 m® for grade A and B areas
and preferably also in grade C areas.
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(b) The particulate conditions 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. The
particulate conditions for grade A “in
operation” given in the table should be
maintained in the zone immediately
surrounding the product whenever the
product or open container is exposed to the
environment. It is accepted that it may not
always be possible to demonstrate
conformity with particulate standards at the
point of fill when filling is in progress, due
to the generation of particles or droplets
from the product itself.
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(c) In order to reach the B, C and D air grades, (c) SEFBC2 DT FEER ZTF#
the number of air changes should be related X B EFE R ) R ﬁ?‘ e i A
to the size of the room and the equipment FLoXEEA BB T F R E
and personnel present in the room. The air By BB ES Hici ANBZE Cix
system should be provided with appropriate # % HEPA g % -
terminal filters such as HEPA for grades A,
B and C.

(d) (d) The guidance given for the maximum | (d) 43l #r2 "#E" 2 "# L7 2T 2

permitted number of particles in the “at
rest” and “in operation” conditions
correspond approximately to the cleanliness
classes in the EN/ISO 14644-1 at a particle
size of 0.5 pm.

Hoge B~ FF#ic o+ H4p % 3 EN/ISO
14644-1 * %‘u 0. bum B~ -] o7 2 eiE &
?;I.- EN/ISO 14644-1 45 BSI 1999 & 1=
Cleanrooms and associated controlled
environments. Classification of air
cleanliness. (& % 2 M B enfy 4|k
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(€)

These areas are expected to be completely
free from particles of size greater than 5
pm. As it is impossible to demonstrate the
absence of particles with any statistical
significance, the limits are set to 1 particle /
m3. During the clean room qualification it
should be shown that the areas can be
maintained within the defined limits.

(€)
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(f)

The requirements and limits will depend on
the nature of the operations carried out.

(f)
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Examples of operations to be carried out in the various grades are given in the table below (see
also para. 11 and 12)

Grade Examples of operations for terminally sterilised products (see para. 11)
A Filling of products, when unusually at risk
C Preparation of solutions, when unusually at risk. Filling of products
D Preparation of solutions and components for subsequent filling

Grade Examples of operations for aseptic preparations (see para. 12)
A Aseptic preparation and filling
C Preparation of solutions to be filtered
D Handling of components after washing
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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.

4. The areas should be monitored during operation | 4. & ¢ #] % % s ik B R % %
in order to control the particulate cleanliness of BPRAETEDEF AT PR -
the various grades.

5.  Where aseptic operations are performed 5, AAFAFTER TEREFT R
monitoring should be frequent using methods P HAEFRBR A FERITT B
such as settle plates, volumetric air and surface #E A GGl EE R A

. s %
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Additional microbiological monitoring is also wd A TE el f%’ﬁ B A
required outside production operations, e.g. after 2P EDE R bl SumT s
validation of systems, cleaning and sanitation. R RIS o
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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.

6.
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Recommended limits for microbiological monitoring of clean areas in operation:

Recommended limits for microbial contamination®

. Settle plates Contact plates Glove print
Air sample . . .
Grade cfulm® (diam. 90 mm) (diam. 55 mm), 5 fingers
cfu/ahours® cfu/plate cfu/glove
A <1 <1 <1 <1
B 10 5 5 5
C 100 50 25 -
D 200 100 50 -
Notes: (a) These are average values
(b) Individual settle plates may be exposed for less than 4 hours.
LY R et R A
M2 75 ez kRO
S Sful? (2 /= 90 mm) - (/= 55mm)> | Er5424y/4 %
cfuld p&® cfulss % cfu/< %
A <1 <1 <1 <1
B 10 5 5 5
C 100 50 25 -
D 200 100 50 -
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3k B B (ISOLATOR TECHNOLOGY)

7. The utilisation of isolator technology to 7. @#FIRAEE PONIIRA L B2 AL
minimise human interventions in A TR M T R EREEFRS LA
processing areas may result in a significant SR E ARG A S22 F b
decrease in the risk of microbiological ing kR ER A B KL ST
contamination of aseptically manufactured GHTRE IR R 2 U A BB Ao
products from the environment. There are AP RBUBRANTLLF ETENE
many possible designs of isolators and Too [EAEEE d A f PR erE s & 3
transfer devices._The isolator and the R G GI AR P R T
bac_kground enwronment_shoul_d be _ HE P IR L T8 5 A 4
designed so that the required air quality for . L s

: . R rRF FARER R o
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.
The transfer of materials into and out of the Rz @ 2Rk L8552
unit is one of the greatest potential sources B R KRR - cBEARKGL K g
of contamination. In general the area inside FEAAEF AN B it Y
the isolator is the local zone for high risk FBPORIEMES P N EHE Y L3R
manipulations, although it is recognised G TE PR INE SR R RBE TS F
that laminar air flow may not exist in the $ P AR E S k2 E H R 01D
working zone of all such devices. The air '@ﬁ EF P AR RIS
classification required for the background o
environment depends on the design of the
isolator and its application. It should be
controlled and for aseptic processing be at
least grade D.

8. lIsolators should be introduced only after 8. MHEEFF il §arcidn®HEr omm
appropriate validation. Validation should P R IR R BTz 2 IV AR T
take into account all critical factors of % Gldoo FRALER PR (BB
isolator technology, for example the quality B G F ST IRALE R R FAIL
of the air inside and outside (background) HEEAEE AL R ERE o
the isolator, sanitation of the isolator, the
transfer process and isolator integrity.

9. monitoring should be carried out routinely | 9. ERIBEHEFR T 2 Ke ZRPEE 2 £

and include frequent leak testing of the
isolator and glove/sleeve system.
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= A/ E /% it (BLOW/FILL/SEAL TECHNOLOGY)

10. Blow/fill/seal units are purpose built 10, =4/ E /R I - 2R FIEEL P p
machines in which, in one continuous ER 2 Wy BRI AE e S
operation, containers are formed from a A0 AHEREL T B FE R M -
thermoplastic granulate, filled and then Fp BRI o B B TA

sealed, all by the one automatic machine.

Blow/fill/seal equipment used for aseptic %* BRELERRFLARY I/
production which is fitted with an effective BIGMIRA > G AB B F ;F'k » F
grade A air shower may be installed in at FREL 0 Chkiy - RRE F
least a grade C environment, provided that B P it & e 7 2 O PEHCE LR S
grade A/B clothing is used. The (£ ol = A e R LR LA S
environment should comply with the viable FlA &4 A% R AL R R AR
and non-viable limits at-rest and the viable A LTS DBmEEY o

limit only when in operation. Blow/fill/seal

equipment used for the production of

products for terminal sterilisation should be

installed in at least a grade D environment.

Because of this special technology d A AR andgis ru > 30 & )
particular attention should be paid to at AR T EIE R R s /T}Li"# #
least the following: equipment design and g ;Iw; I ﬁﬁqf?,;:; RN
qualification, validation and reproducibility R e T I T

p
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of cleaning-in-place and
sterilisation-in-place, background clean
room environment in which the equipment
is located, operator training and clothing,
and interventions in the critical zone of the
equipment including any aseptic assembly
prior to the commencement of filling.

B % & FeAd & (TERMINALLY STERILISED PRODUCTS)

11. Preparation of components and most 11 it < S 8A @l g RAal " D&%
products should be done in at least a grade BB HE R EERE R L
D environment in order to give low risk of e o g ke 05 4 R M o F) G i He
mi_(t:r(;tl)iafl ar:c(_jltpa[j[iculatg ctonj[;el_mitr_\ation, FA A WA ST B # B j bl
suitable for filtration and sterilisation.
Where there is unusual risk to the product rﬂ » VA S }“ﬂ{ iyds Ek T i
because of microbial contamination, for A AR LR 2 ‘i“" FEET

example, because the product actively el HAA f@ Coulkie -
supports microbial growth or must be held
for a long period before sterilisation or is
necessarily processed not mainly in closed
vessels, preparation should be done in a
grade C environment.




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.

Filling of products for terminal sterilisation BURFAAESORE BRI S Caki
should be done in at least a grade C gL .
environment. ‘
Where the product is at unusual risk of AR BRESSTLAZE TR %
contamination from the environment, for F] DB F A FEER AT RLR
example because the filling operation is PR A RHD ST R AR )
slow or the containers are wide-necked or oA Rtndit CatdsA
are necessarily exposed for more than a few T I S T
seconds before sealing, the filling should be - fF A fi " g
done in a grade A zone with at least a grade FAR-RRHE B2 YF o g A F
C background. Preparation and filling of B Ceki? 52 o
ointments, creams, suspensions and
emulsions should generally be done in a
grade C environment before terminal
sterilisation.

® %f-‘]‘%lvﬁ (ASEPTIC PREPARATION)

12. Components after washing should be 12, jigtsene it > Rl > DBERBEY

1
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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

LAz & EAERZBROUE B
C&%ﬁﬁﬁi;zﬁﬁﬁ%,@#ﬁﬁ
Al o Brl G Bad Rk

B¢ 5z o
products should be done in a grade A
environment with a grade B background.
Handling and filling of aseptically prepared ARAEA 2L ASTRILE DER AL G

products should be done in a grade A
environment with a grade B background.

Bea®RFmAsakiEr 52 o

Transfer of partially closed containers, as

%Qﬁﬁiggﬁ@g»wﬁﬂizﬁﬁ

used in freeze drying, should, prior to the WP A ;;f% F 24 Bt g
completion of_stopperlngZ be done either in A T Y 4B &I% Y
a grade A environment with grade B apd A
background or in sealed transfer trays in a A
grade B environment.
Preparation and filling of sterile ointments, Wi R F 2 AFETH T H R
creams, suspensions and emulsions should T EET L ‘+ o x A%
be done in a grade A environment, with a

' . "“1:;'-‘—,- ',T &% .E’!”A‘% \ij-‘:‘ “*JL
grade B background, when the product is B T b ¥ RHT 3

7 e

exposed and is not subsequently filtered.




A B (PERSONNEL )

13. Only the minimum number of personnel 13. "3 R B2 &P B 7 FiE TR
required should be present in clean areas; RE S ChaFTEDPIFLNEL KA
this is p_articularly important during aseptic BE B ET A AR R
processing. Inspections and controls should
be conducted outside the clean areas as far
as possible.

14. All personnel (including those concerned 14, & FEFRY 1 Fch23m XA B (2 2§ §7
with cleaning and maintenance) employed Fr g iksz A ) r@;ﬁk xS
in such areas should receive regular A 52 DR R IR ¢ 5 S 2

training in disciplines relevant to the
correct manufacture of sterile products,
including 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.

WA P EOERRE AP o F L& BAR
PR IR AR (l4rE A S
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BALEHEpEE TR

15.

Staff who have been engaged in the
processing of animal tissue materials or of
cultures of micro-organisms other than
those used in the current manufacturing
process should not enter sterile-product
areas unless rigorous and clearly defined
entry procedures have been followed.

15. @

BRGEF D vl g
EHHE A P A1 TR
LR SR
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16. High standards of personnel hygiene and 16. 3 B L | it B2 R I L& g }@
cleanliness are essential. Personnel thr fe R AURAE O R o RWT
involved in the manufacture of sterile SlAc B ¥ fep R 2 5 4 F R chiE
preparatlc.)rlls shou.ld be instructed to report o e S R T R SR I A L
any cgndltlon which may cause the B R TR A A P %
shedding of abnormal numbers or types of i .
contaminants; periodic health checks for AR P T ed dp g | 4R
such conditions are desirable. Actions to be k.
taken about personnel who could be
introducing undue microbiological hazard
should be decided by a designated
competent person.

17. Changing and washing should follow a 17. 2 PRz { 4% eiis s i Jpdp T2 3 442

written procedure designed to minimize
contamination of clean area clothing or
carry-through of contaminants to the clean
areas.

B o ELIRrFNFTLENF NFAELTE
\/'5444"” I e
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18.

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

18. A% ® 2 @l L4 R F X & * L

fbir-r °

19. The clothing and its quality should be 19. 2 %2 3 R & WAL FE T
appropriate for the process and the grade of B o RUIERERATLWLIEF L N
the working area. It should be worn in such £ O
a way as to protect the product from
contamination.

The description of clothing required for A - FanHBPE 22 F 0 HEP 4o
each grade is given below: =

Grade D: D & :

Hair and, where relevant, beard should be AREE R MEHRBI BT RS R
covered. A general protective suit and Fo- iRtz g eI A3
appropriate shoes or overshoes should be ™ 5L WA TP kP FER S

worn. appropriate measures should be taken
to avoid any contamination coming from
outside the clean area.

B0 BRI i s -

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.

C &

AR R AR R YRS R
Foa Rt R R A H B AS 2N
MEEZ R T ABERYTEF
FER RV TTITS P

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-bottoms 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.

AB % :

Y ke REFE NI A0 FELH
Rie~ 38 FE e » 2 L0300
Vo S SRR /L N ST Sk T S S &
i%ﬁﬁﬁ&h%*%%ﬁﬁﬂéﬁ%i
32 RS ) 4 B e R A
Tede » B3 R BIRAM T R r EEP o
i g B 6 RTE RS Aok B
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20. 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, or at least

once a day if monitoring results justify this.

Gloves should be regularly disinfected

during operations. Masks and gloves should

be changed at least at every working
session.

20.

Rfﬁwﬁx%%ﬁﬂB&£C&%1
{#z® - A@ﬂrwﬁa’ﬁﬁgmd
4%¢m,f FpE 3 E X - x4

% AB 52 & - 21 0FA R 4% EFE
BF(LERF AR RGN )PP
TEHF xR on LR
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21. 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.

21.

HERDAIRBLZHE A ,—K7f;1 Bisk g
WF2ZHBF Ry TR ARG i
BEE R R E PARR o T 2R
&%F—E&mmizi 2R H i
SRJIE g AR B S A T A e o

WIE il o

& % (PREMISES)

22. 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.

22.

B MR A e oenf 02 AR R R T
o T F L R 2 RN R 4
Ho BFERN - EREDA R BORT
FPBEE ARH -

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

23.

LR R R EFEREE AR T &
/z‘/)i FF A ek b R }_\%‘—F"p &
WEERE LR B2 FRD
Wi Fl o FEFPET AT S

24. False ceilings should be sealed to prevent

contamination from the space above them.

CHATERS Rioup L kg AL
T RE G -

25.

unsealed openings and surfaces which are
difficult to clean.

Pipes and ducts and other utilities should be
installed so that they do not create recesses,

25.

RGBT RS
X R
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P % 5 &

26. Sinks and drains should be prohibited in 26. AIB 2% 2 & AR HT REY kI E
gradefA/B are;els u:ﬁd for asepti(k:) ) BRI o AH B R A EA KR
manufacture. In other areas air breaks .
should be fitted between the machine or ERRROSE %ﬁfi FILETRE o A
sink and the drains. Floor drains in lower BELp N ayREEZ N B fp g kK
grade clean rooms should be fitted with AR B R AR g
traps or water seals to prevent back-flow.

27. Changing rooms should be designed as 27, { 23 RRPFFFH I K ETF
airlocks and used to provide physical G & Lt AR S £
separa_tion of the di_ff_ere_nt stgges o_f Mt g g ik 5 i%bi)é" Pl o 2%
changing and so minimise microbial and o
particulate contamination of protective WS F s ke LR R ORI

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.

ﬁi’*%‘?’ﬁi«%’—,ﬂy’?ﬁ&f@ﬁ%xa/\7~‘?%’
ERMEFERERPR S BHE R
ERoRY L PO EET B*k’»‘—@m°
BB D REIXEFRY L 2FD%- B
P d k2 o

28. Both airlock doors should not be opened 28. F 4 2A Benf 2 @R REH 3
simultaneously. An interlocking system or a 8 S B 2 [ ehE AR ks
visual and/or audible warning system B bl - PR - B P e pE
should be operated to prevent the opening B pr o
of more than one door at a time.

29. Afiltered air supply should maintain a 29, AT EIEZ T AP RFER

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, radioactive or live
viral or bacterial materials or products.
Decontamination of facilities and treatment
of air leaving a clean area may be necessary
for some operations.

fot B RS B REOTF R
TRz Z AR ORI S AL B o
AR oo A E2 v FEZ R 10-15
pa (1.0-1.5 mm -kr)ehR £ (d5351 E?) -

BARGREOERERS Fuii %
iéf*wié_r%ﬁ B A S FEEE TR

BrEiRBEAFERABILLT 0l
ot Rpi s F A A S &
R PR A S B E
TF EREREL DL féﬁ‘éf" =8 0

o ¥PAN R B TR A% TG nhggj'ﬂ
FER LT F TSR
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30. It should be demonstrated that air-flow
patterns do not present a contamination
risk, e.g. care should be taken to ensure that
air flows do not distribute particles from a
particle-generating person, operation or
machine to a zone of higher product risk.

30. f@p&ﬂ T 5{« S ﬁ”mﬂlj ,Af % g higp #E’h
b & Bde ) :uﬁf,ﬁ.if’“}ﬁﬁvi £ 3
R
AT DR E A S R ORE o

31. 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.

ﬂ,@ﬁmgﬁ,A»uﬁ%i$%@jﬁﬁ
c ABRAFTENRERT  RITERE
% o gt B A T s

KBS
YES

£ H W hs

5l [ES 1

% #% (EQUIPMENT )

32. A conveyor belt should not pass througha | 32. j cd A FEEAARSBAREER
partition between a grade A or B area and a M2 F FAERZEERRFOIEFIEE
processing area} of Io_vver air cleanlines_s,_ % 2t x%}] F A R R e (6
unles.s the be!t_lt:s,elf is continually sterilised b ho B EFEEE Y ) -

(e.g. in a sterilising tunnel).

33. As far as practicable, equipment, fittings 32N BT Tk it 2 ARG
and services should be designed and APBTE U FE REERRE B
mstalled'so that operat!ons, malnte.nance Wi AFE R R RS ﬂ R E
and repairs can be carried out outside the T h R AL R

clean area. If sterilisation is required, it
should be carried out after complete
reassembly wherever possible.

34. 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.

’-rz

34, BHE AFEAETFP AETERE T A
BT ARFE R2ZFERE/NR
FlLeii g ¥ o o g TE R B AT 3

\f\ri)“fl%”‘ 7 FE /}J’*ili P (L\‘Efg)

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

35. ]\ﬁrw‘yqzwaﬁﬂg;/ﬁ B dopt ket s

R R A SRRV ]E-;Eéw’%‘rg\:
oo 3H R EAT M H KA A EH oL
S K IR b A A K s
A > fgﬂ;ﬁagﬁlg b 3 70°C M E
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36. 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.

36.

- A blhe R HE 5 AILE
AR T FEF TN FHERE K

LA VR R e ﬁsa]‘* R =)
FEred 3R REFE v AR Y R

e =R oI

REMEA

o

2 (SANITATION)

37.

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.

37.

HE Rl U E R oS ki d LA

/{B(}%/F /#?"l%q"/ﬂ—%g‘f' }@%?"ﬁé'/
L E H e 37 %ﬁz?]l‘ia‘w}im%ﬁmé_

2o REFER -

38. Disinfectants and detergents should be 38. i & A& E A EE R ML s
monitored for microbial contamination; L oHFRREFT AFFLEZDFTEY
dilutions should be kept in previously . % LR AR B Tl R
cleaned containers and should only be T2 e Amp B sl A
stored for defined periods unless sterilised. A e AR e
Disinfectants and detergents used in Grades
A and B areas should be sterile prior to use.

39. Fumigation of clean areas may be useful for | 39. %/ % ol A ¥30 " M7 5 % #iT2 Jw
reducing microbiological contamination in TR A F AR 0 T A A e
inaccessible places.

4e1 ¥ ¥ (PROCESSING )

40. Precautions to minimise contamination 40. - AL (RERFET 0@ 7R R AR
should be taken during all processing stages Bt p o JeRRBR 0 0 1R L |
including the stages before sterilisation. B4 o

41. Preparations of microbiological origin 41, ped R AR 2 F AR ¥ H B
should not be made or filled in areas used 2 el iTHE spiré PR CUE A
for the processing of other medicinal oot PN mFE R b
products; however, vaccines of dead 2SS T _,g v H U 2

organisms or of bacterial extracts may be
filled, after inactivation, in the same
premises as other sterile medicinal
products.

1P IF e 5 K% Y fut,ao
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42. 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.

42. & FIT ¥ du

FEdC e i
2 WAtk (BAARE) -

FRERA
AL

ARTEZRBAA r‘%'ffﬁi"l““'lﬂ ¥ AR
ARARFLERE R CRRZ GRS
VEREL Rl

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.Process simulation tests should
be performed as initial validation with three
consecutive satisfactory simulation tests per
shift and repeated at defined intervals and
after any significant modification to the
HVAC system, equipment, process and
number of shifts. Normally process
simulation tests should be repeated twice a
year per shift and process. The number of
containers used for media fills should be
sufficient to enable a valid evaluation.

WA R AR L G T i W0 6 7 DR 5
Wgdie ¥ o 7 - 2 HEDEFTUSH
For R e ¥ LAY U2
R Pt TS - RSN % Ak Y
oo WARRHRGESR B - BT T
SRCEE S & S F AL R Tk RN
PR IR R g HVAC 53 4 -
WA g hricde ErE A gL 1
¥ WARNERER R - B
fﬂ*ﬁ@lﬁ#ﬁir&ﬁ ofg ¥ %“f:‘;% %
Hoeng BHcP BT E A oordnTR

o

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 but a contamination rate of less
than 0.1% with 95% confidence limit is
acceptable. The manufacturer should
establish alert and action limits. Any
contamination should be investigated.?

AE R E AR B
BP0 BN ARSI PR P
E 4” 95% é-’F‘ ‘g‘: Fé& /J\

2 For further details on the validation of aseptic
processing, please refer to the PIC/S
Recommendation on the Validation of Aseptic
Processing (P1 007)

LMY R FR TRk - B E o R
%4 PIC/S B ** & Fdk 17 2 Frocefu 3k (PI
007) -

43.

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

43. i 3] iE PR

SAREE R A
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44. \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.

44,

KK ASEK R T AR K B R
ﬂiﬁﬂﬂﬁimﬂ*#ﬁ**ﬁﬁ”l
2N AA(E R HERDEE 2B

iz e Fde 2. B4R BT o

45,

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.

45.

’Li’%’y‘i‘éﬂ‘ ’
s T B
ﬁv}@%cu?ﬂﬂv RHA R B L
i R g TR R R S Ao 2 fic s
P A dE PR RERRE TR
FIF 5 R R A £ @ S o

46. Microbiological contamination of starting | 46. Rl epcd H#53 A R 5 =M 5 d TRk
materials should be minimal. Specifications TREMIPE 2 RTRRE AR
should include requirements for e 5R Fo
microbiological quality when the need for
this has been indicated by monitoring.

47. Containers and materials liable to generate | 47. éc.‘;"%"}ié w"POREAABRRBNTRE R
fibres should be minimised in clean areas. T SRR

48. Where appropriate, measures should be 48. & o R P % Y S Y2 gl
taken to minimise the particulate 5 OLE P B iR o
contamination of the end product.

49. Components, containers and equipment 49. it~ F EBE KGR B REARL
should b_e handled after the final cleaning MREA R RF R N AR o
process in such a way that they are not
recontaminated.

50. The interval between the washing and 50. i ~ F EBE R 2 ARSI E IR F

drying and the sterilisation of components,
containers and equipment as well as
between their sterilization and use should
be minimised and subject to a time-limit
appropriate to the storage conditions.

o1l % E;«» AR FaopE IR &
ERPEVE AN L AT W H REG R
i enpFE LR o

51.

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.

51.

/pu’&il!%mfm'ﬁp Ho ];47]5 d,{i‘*"l,fn
?WJ}@WSE}@F”W”F&F?F?P& f@;ﬂﬁ;}é\-“'

e E - A ST LB A A R
2T R TR Tk R ;g» ﬂ%
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52. The bioburden should be monitored before | 52. &= F2 > BERIE L FmF- &7 F#&
sterilisation. There should be working ET 25 ANITE R VR B E R
limits on contamination immediately before R AT 2%k F M B RE
sterilisation which are related to the BIEAFRNG o—- 3% £ 2 F 47
efficiency of the method to be used. Where B i B Y R BB R bk
appropriate the absence of pyrogens should T RBRYAEL oo
be monitored. All solutions, in particular
large volume infusion fluids, should be
passed through a micro-organism-retaining
filter, if possible sited immediately before
filling.

53. Components, containers, equipment and 53 AF A REFRAFTENFTRLEE R
any other article required in a clean area F RG22 EvHESS B R T
where aseptic work takes place should be WA AR R AR
sterilised and passed into the area through FEFRoNGD TR £ HE T L
double-ended sterilisers sealed into the o P oeh2 AR B iR~ o 25T Y4 X RE R i
wall, or by a procedure which achieves the BA P ETRE
same objective of not introducing
contamination. Noncombustible gases
should be passed through micro-organism
retentive filters.

54. The efficacy of any new procedure should | 54. iZ fr AT42 A i 3R H FEo ¥ 32Fa0%
be validated, and the validation verified at e B g 2R 5 AHATETL AR
scheduled intervals based on performance B @l RE 3 E2rmd A%

history or when any significant change is
made in the process or equipment.

p_a?,%cupg_«}ﬁ °

& # (STERILISATION)

55.

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

55.

= R FE ARG A AR e R e

A>3 ARFEL AR EL )R

TN RS RN F IR R P 2LE Bk
b AR A SR BEF R

P B B AL E 0T e

R CR S 3 Y S TEC =
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56. Before any sterilisation process is adopted | 56. T ® /= FjE AR fdxk * o l@f‘f H4tA &2
its suitability for the product and its s - &R FIZL 30 ae
efficacy in achieving the desired sterilising LS LE LRI & erﬁF e A IE 12 20 diy e
conditions in all parts of each type of load Bl P EERIS A PT RS
to be processed should be demonstrated by PE)4e LR o 3h F.]ﬁ;fim”ﬁ (F ) S
physical measurements and by biological SRR D b S E - S 2 &
indicators where appropriate. The validity FRATEA B b R LS
of the process should be verified at %t B BT e
scheduled intervals, at least annually, and
whenever significant modifications have
been made to the equipment. Records
should be kept of the results.

57. For effective sterilisation the whole of the | 57. % 7 »T@ F» % d # e 2 RO X % &
material must be subjected to the required ST 0 ¥ HMEAR A KR iR
treatment and the process should be *F AR R o
designed to ensure that this is achieved.

58. Validated loading patterns should be 58. - 7@ R P pid 2 K FE e A
established for all sterilisation processes. A58 e

59. Biological indicators should be considered | 59. 2 a‘ﬂ#ﬂ A TE 5 RIR e e 2 2
as an additional method for monitoring the A g4 P 3p o A s % ﬁlré g IR
sterilisation. They should be stored and PEgns gy 2 d Wﬁgﬂ@u r:,% P o
used according to the manufacturers P4tz o
instructions, and their quality checked by
positive controls.

If biological indicators are used, strict dode @ % 2 g0 dp o AP sdR B Bt g
precautions should be taken to avoid I RAREE A IR o R e
transferring microbial contamination from EAE

them.

60. There should be a clear means of 60. &7 A% A AR FE R FA S
differentiating products which have not e AR EEMERBES I AHB
been sterilised from those which have. Each BB BORFHETE P L
basket, tray or other carrier of products or 3B R S T U #ﬁ
components should be clearly labelled with Ao Blhed BREF S *Ff];f P R A
the material name, its batch number and an vz (A=) 3 B FE
indication of whether or not it has been fofe R pd AR BT E LR FD
sterilised. Indicators such as autoclave tape T AL -

: P i
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.
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61.

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

61.

& - B Er];};ﬁfuf}@ﬁ__,,; P‘j] Sd RE T

PR FTARR - RS UAEE o

‘o # 2 (STERILISATION BY HEAT )

62.

Each heat sterilisation cycle should be
recorded on a time/temperature chart with a
suitably 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.

62.

F-BLHBRRATHPRAEL T R G WA

2 PERLE R R A L *‘Hi’ﬁ iy
FER BB RZ B W g KA edr o i
AN d R [N ek R RFA R R
B AEACPEI L g [V AR 4 B
g2 % B RIFE PR -

63. Chemical or biological indicators may also | 63. i* § &% 2 J= 3577 #ge~ ¥ & * > & % {F 5~
be used, but should not take the place of (RIS
physical measurements.

64. Sufficient time must be allowed for the 64. fF AP 2 ERIB A0 b A5 enpF
whole of the load to reach the required LS & AE ek ;‘K;‘Ké FI& feang
temperature before measurement of the Bt g4 R AR & - B
sterilising time-period is commenced. This NEaoo
time must be determined for each type of
load to be processed.

65. After the high temperature phase of a heat | 65. f4v &2 FE B B FF 18 0 AR BTE
sterilisation cycle, precautions should be 17453 0 Bk e BRAN-S AR Ry L
taken against contamination of a sterilised Sl i A JRE=-Y ¢ R BN RIS |

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.

—

A SR 2R
FEDGAPART

B#R FZ (MOIST HEAT)

66.

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

66.

BRERA 2R KT RIRER FE

feod ¥ BRAIREAERBEERRE X
B2 HERA L P B R R
2 Ee kAl BOp k BLR 4e Y
FERH 8 B AEE AR fo

Fovco 1)

4 ez L e
S ALE R 7]
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control 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.

S e A B 5 SR p B sR L
FERET AR AT - b -'W)g;cﬁ:p
Bef i R B R B TR o
f'?lﬂ%mﬁ¢4%¢rrm¢mw,pa
SESEINEE S I CE - e |

L Z PR AR R - s
Wiz 4g T ¥ B IRESR -

B i

67.

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.

67.

FLEBHTEY PRS0 L Fap
B RUEFLIFLBGEEF LTS
BAREG NP LR B AR R
2o R RN B R f 3

68. Care should be taken to ensure that steam | 68. J&ii & A& i 08 Fenz § & F i § 0
used for sterilisation is of suitable quality Rl A L . R O R )
and does not contain additives at a level B mﬂl‘ e oo
which could cause contamination of
product or equipment.

i ?ﬁ‘}é (DRY HEAT)

69. The process used should include air 69. scE R Bt AR L AEN 2 F D

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

lﬁmgﬁ’uﬁiéﬁam;4$ﬂj
@”°??@*ﬁEFi$’%ﬁﬁ
H@A@ﬁ%o*#ﬁﬁﬁﬂﬁ%ﬁ@
o A R RERET SR
- ;KA:\ °
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#i# (STERILISATION BY RADIATION)

70.

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.

70.

15 A & T HEBATR R SR
B S He S B R - B L
FHig ST ATR oy Flpt > A3 2 WA
FoRFALE A ST B TR 4
i o KM 7

- BvER
R J]}E]_' P

71. During the sterilisation procedure the 71, Bfg st FARA ¢ o fg SR E S 2R
radiation dose should be measured. For this SPP s R BE R X E M € 4
purpose, dosimetry indicators which are FA IR EA AR AR TR
mdgpendent otftd?se rate should b(te ufs;?, fEE Rl AT Y BE r Wadkp &4
giving a quantitative measurement of the JIN .
dose received by the product itself. f T;M £ ﬂlfﬂ il ji: n
Dosimeters should be inserted in the load in FRF o RAER R R RAE ' J
sufficient number and close enough BRI LR N R 2 ;5"1?—? 2
together to ensure that there is always a Bk B ek BOTIR S e R
dosimeter in the irradiator. Where plastic B2 o
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.

72. Biological indicators may be used as an 72, 2 P dpm AT 0Ly (T IR Y o
additional control.

73. Validation procedures should ensure that 73, FEPTARR ke ) g3l e Ko %k
the effects of variations in density of the 2. A B v ) o
packages are considered.

74. Materials handling procedures should T4, B2 RJRAR R 0 1 0k 545 SR S

prevent mix-up between irradiated and
non-irradiated materials.
Radiation-sensitive colour disks should also
be used on each package to differentiate
between packages which have been
subjected to a irradiation and those which
have not.

gmiggquﬁn*P;]i;g.qtﬂ:iﬁ%&v;ﬂ%oigﬁ?z
B s [IF4 e ph- 2o %
[& 2 F o %A ST FE A GG
R Fee Kle e

75.

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

75. 45 SR E I TR

TR S RN 2 T o
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# (STERILISATION WITH ETHYLENE OXIDE)

76.

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.

76.

A3 ERE W ;}_;,14}3 H@ 32w % ok

A0 i AR AR o AT HA S
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77,

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

77.

F S b e D R R

7 )@#ﬁﬁ‘?ﬁfﬁ#ﬂ%@, LT R 66
el i kD Ty T2kt b
¢ KR TR RE ¢ TR

78.

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.

78.

Rp# ek st g a2y
AL R2BRREE RIS L35
g R e 2 hf fip i
B0 3R P R D R

79.

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.

79.

E— S FREY SRR A S dy T
i R ‘Pﬁi—ﬁg‘gﬁp 2 iR B
A R e d BT P U S
TP K Bih- WA o

80.

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.

80.

LE - F]jﬁp B 3 irt o
PER > L A AR R IR R 2R
Beord R AT 2 F HIER o HRE R

N iEse B FEH AR ERR A B
R - RRA L R B RS
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81.

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.

b F IS AP IR 107 N R b
ﬁﬁﬁT%ﬁ’uﬁgﬁﬁg$W1F@
A5 KR ko AR RS AR

L3 R
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(FILTRATION OF MEDICINAL PRODUCTS WHICH CANNOT BE
STERILISED IN THEIR FINAL CONTAINER)

82. Filtration alone is not considered sufficient | 82. ¥ &d i % E ¥ i® FH > 7 & * Bk}
when sterilisation in the final container is AR A ALK P oW T e 2
possible. With regard to methods currently , P A R AAREE e 2 5 A Rk B
steam sterilisation is to be preferred. If the xED R *P*fl?f P AR R ;,75 g ,ﬁﬁ@— i
product cannot be sterilised in the final 022 et (g ] ) 23 Teh &
container, solutions or liquids can be ICEF R ERATFY ]v} B2 ;/%iw ’ 2/?1
filtere(.j through a st_erile filter of nomin.al CEAREPE B L BRERH uf 4
pore 5|ze.of 0.22 mlcron (or !ess), or'vv'lth at 5 fcch “’F]”k’ B 3 A 2
least eq.uwa}lent mlcro'-organlsm'rf:talnlng 3R x&i‘f: Bie It b 1 5 B AER sk AT
properties, into a previously sterilised e e

: : A LhiE g WA
container. Such filters can remove most
bacteria and moulds, but not all viruses or
mycoplasma’s. Consideration should be
given to complementing the filtration
process with some degree of heat treatment.

83. Due to the potential additional risks of the | 83. d **iig > iz & 8 i & F W AR fPF > 5
filtration method as compared with other e A b e o AT L_j'ff?#@: TLH
sterilisation processes, a second filtration OB Bk KRB P FT
via a further sterilised microorganism BB LR D WEIRT A A AT BB D
retaining filter, immediately prior to filling, RAERRET BT AL 2
may be advisable. The final sterile filtration
should be carried out as close as possible to
the filling point.

84. Fibre shedding characteristics of filters 84. o B2 BAMEIHFIEL B o
should be minimal.

85. The integrity of the sterilised filter should | 85. /= i 2 ju B e B i * o B G5H
be verified before use and should be PRt s 2w gy it E
confirmed immediately after use by an Gldodz e B~ JEATA B IF R A R AT ILZ o
appropriate method such as a bubble point, WBWim— ¢ R Bk BIARTE P

diffusive flow or pressure hold test. The
time taken to filter a known volume of bulk
solution and the pressure difference to be

o2 BARE 3 % 2 g BB £ @;
rp Y S H/EE«L’ 3 ¢v'1ﬁ”§ ' 7
Y/ s R F’%E °
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used across the filter should be determined
during validation and any significant
differences during routine manufacturing
from this 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.

v °'\:’f$5f4 %ﬁl _;r_sf. 1§sf, F,}%E@mmﬁi’r}
}:@L—'é * 1S 4 '}ﬁ\zu" H //%Bgmmﬁ’ff}
T teif g PR R R Ao UEEED

86. The same filter should not be used formore | 86. - o E7* F i * g - B i¥X > % 2t
than one working day unless such use has Ll > AT ARG P T E
been validated.

87. The filter should not affect the product by | 87. g % 7 ¥ FIE A & # "5 = A & Flg B 2
removal of ingredients from it or by release SRR DA - B
of substances into it.

o “ﬁ:]“;?}_r%m% % (FINISHING OF STERILE PRODUCTS)

88. Containers should be closed by 88. ? B LGARE § RS E AR o g 3
appropriately validated methods. AP OE B bAe I A R R IR

Containers closed by fusion, e.g. glass or

AT A LT L ARG 2 G B

plastic ampoules should be subject to 100% o R E R A H R
integrity testing. Samples of other

containers should be checked for integrity

according to appropriate procedures.

89. Containers sealed under vacuum should be [ 89. %2 7 T R3ten3 B Ji il § 0
tested for maintenance of that vacuum after R RIS 0 PIERZE R o
an appropriate, pre-determined period.

90. Filled containers of parenteral products 90. @ RHENFERBUH AL P KRIFT L

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.

Rbpp Mpiigh ¢ BEgs g
PR p R iR TR E N TR
Heni®E AR o R B il 4 ik
HERaE o B RS kR T b

SR A? LA RA kLo H Bk
B4 BEARRES Rl & - TR
RREKRL R P n  HE% RS

25




w2 # (QUALITY CONTROL)

91. The sterility test applied to the finished 9L J&* *th X A Sl Firdk o B R RE i
product should only be regarded as the last - AR 2 i dl e kil
in a series of control measures by which o5 o 3R] Fi‘f.@zﬁf S A b 1A
sterility is assured. The test should be
validated for the product(s) concerned.

92. In those cases where parametric release has | 92. # % #icic 7 £ G458 2, RAF SR
been authorised, special attention should be DN i R AR T AT TP o
paid to the validation and the monitoring of
the entire manufacturing process.

93. Samples taken for sterility testing should be | 93. % & FEsk 4 Btk 50 i 5 BB =0 b

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.:

REPHESAH RS FBp PP R
WEBREFTAR G2 & B

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;

Q) FEAFCEMES BREES 3
L2 BALB SR PEE Az £
A XS LE O R o

b) for products which have been heat
sterilised in their final containers,
consideration should be given to taking
samples from the potentially coolest
part of the load.

b) $2te i hH B K F EY b S Feh
A Y BPp BT T A B4
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