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MANUFACTURE OF STERILE MEDICILNAL PRODUCTS |EEEZES DAL
PRINCIPLE [ A

The manufacturer of sterile products is subject to special
requirements in order to minimise risks of microbiological
contamination, and of particulate and pyrogen
contamination. Much depends on the skill, training and
attitudes of the personnel involved. Quality Assuarane is
particulaly important, and this type of manufacture must
strictly follow carefully established and validated methods
of preparation and procedure. Sole reliance for sterility or
other quality aspects must not be placed on any terminal
proess or finished product test.
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Note: This guidance does not lay down detailed methods
for determining the microbiological and particulate
cleanliness of air, surfaces, etc. Reference should be made
to other documents such as the EN/ISO Standards.
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GENERAL

2REE

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

D)= I—LRUOI)—VITHREDHEE

4. Clean rooms and clean air devices should be classified in
accordance with EN ISO 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:
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Grade Maximum permitted number of particles/m?
equal to or greater than the tabulated size
At rest
0.5um
3,520
3,520
352,000

3.520.000

In operation
0.5um
3,520
352,000
2.520,000
not defined

5.0um
20

29
2,900
29.000

5.0pm
20

2,900
29,000

not defined
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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 ¢ m. For
Grade B (at rest) the airborne particle classification is ISO
5 for both considered particle sizes. For Grade C (at rest &
in operation) the airborne particle classification is ISO 7
and ISO 8 respectively. For Grade D (at rest) the airborne
particle classification is ISO 8. For classification purposes
EN/ISO 14644-1methodology 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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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
L m in remote sampling systems with long lengths of
tubing. Isokinetic sample heads should be used in
unidirectional airflow systems.
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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. TR IDISRIERIL, EFEDEEIREE, BEEE
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CLEAN ROOM AND CLEANDEVICE MONITORING

D)=V I—LBRUBY)—VITERBEDE=RIDY

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. V)=V I—LRUV)—VIT7HREFIEERETESE
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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 radiological hazards. In such casesmonitoring during
routine equipment set up operations should be undertaken
prior to exposure to the risk. Monitoring during simulated
operations should also be performed. The Grade A zone
should be monitored at such a frequency and with suitable
sample size that all interventions, transient events and any
system deterioration would be captured and alarms
triggered if alert limits are exceeded. It is accepted that it
may not always be possible to demonstrate low levels of 2
5.0 U 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. yL—FAQRBIZHTBEDE=F) T EIN—T49
WHIUA—ZEA—=TF B2 =Y £ -MAEYOREHE
MEZEDRREZELITIIGEERE. RIEOHAITE
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XIEEHEEIRETOE=AR) VT EIERT HE T L—
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VTN AXTERL, F—T7 55— REZHBA-HE. Z
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RFNBIELARILTEHLTHELY,
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10. It is recommended that a similar system be used for
Grade B zones although the sample frequency may be
decreased. The importance of the particle monitoring
system should be determined by the effectiveness of the
segregation between the adjacent Grade A and B zones.
The Grade B zone should be monitored at such a
frequency and with suitable sample size that changes in
levels of contamination and any system deterioration would
be captured and alarms triggered if alert limits are
exceeded.

10. 7 L—FBOREBTIEH T T HEEILELLTHE
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MNENBESTHE>TULERIFNIEESEL,

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. BHEEDE=R) YT ORTLIE MIILI=/A\—T15
WHIA—TH, IBRAEAXDY=FR—ILFIZKY1E
DIN—TADIH I E—IZBEEEIN =Y T TR
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HRETRIZERTSIEMBIZLDIIRIEEELLZITN
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12. The sample sizes taken for monitoring purposes using
automated systems will usually be a function of the
sampling rate of the system used. It is not necessary for
the sample volume to be the same as that used for formal
classification of clean rooms and clean air devices.

12. BV AT LTEZRITTBE=HDH T ILHA4X
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13. In Grade A and B zones, the monitoring of the 25.0 u
m particle concentration count takes on a particular
significance as it is an important diagnostic tool for early
detection of failure.

The occasional indication of 25.0 (4 m particle counts

may be false counts due to 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 HVAC
system, filling equipment failure or may also

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

13. L—FARUB®DRXIEFHIZHULNTIL5.0 uml EDFiF
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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. RITRSNF-IEFERFOFEEDREMEITEENE
THEDI15~200 (HAFVRE)DIH)—2 7y THARE 1D
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15. The monitoring of Grade C and D areas in operation
should be performed in accordance with the principles of
quality risk management. The requirements and
alert/action limits will depend on the nature of the
operations carried out,

but the recommended “clean up period” should be
attained.

15. JL—RCRUDDREDEEFRETHDE=FILY
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16. Other characteristics such as temperature and relative
humidity depend on the product and nature of the
operations carried out. These parameters should not
interfere with the defined cleanliness standard.

16. ;RE. HXBEEZEDMOFHEICONTIL, BmEER
THOEEDHMEIZIKET D, choD/TA—R(FBRES
h=EREFEELLENE,

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

17. %k RIGT L—R TITONAEXRDHIZUTORITTRL
f=. (28IEMNLISEHLS RN L)

Examoes of operations for temninaly sterllsed products

Grate (se2 para. 26-30)

Fillg of products, when unusualy  risk
Preparation of soufions, when unusually et risk. Filing of products

L

Preparation o solufions and components for subsequent fling

Examoles of apsrations for aseplic preparations

G see . 318

A Aseptc pregarafion anifling
Pregarafion of solions o be fitered

D Handing of componarts afier washing

Hl—F WA BT DN (28-30)
A U A O A
[ A D FAEE, AROFECA
D WO E MR . EERR T T AW R

HL—F A T2 & SR (31-35 SHE)
WL FETA

g

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

18 |MEEXEZITOEFICENTIE, BETHE. ZRKSI.
FEBERTT, AV TL—M) EDOREAREIZKVE
KICEZRIVTETICE EER DY LTIV T HEN
REEEOWFEGLLVLITETHE, 4T
BRIFREAROEFHEDRDOEELHEDREEZT S
BRICER Y 5L, RIEREAEMEFEDHEEDNDE=S")
T DIV TANIVEEERDRITITICE BIA LD AT L
HHEGHBEON)T—2av DR THREDESIC, BiEE
iﬁﬂ%um:a EBNMOMEMDE=L)JTEERTHT

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

19. ERFDFRRETORDREDHLE E
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Recommended imits for microbial contaminafion
Grade | Arsample  Sefflepiates  Contactpiates  Glove print
cium®  (dam. %mm), | (dam S5mm), | Sfingers
cfud hours® clulplate clulglove
A <1 <1 <1 <1
B 1 5 5 5
c 100 ] pi]
D 200 100 50

EAEMIBRONER) S v b ()
Hlo—F iR ETRES | EEERES | FHEEERNED
e/t o 2=kt | Adiaan 90nont | (dizan 550} 5 fingers
cfu/dhoursth) | efuplate cfu/glove
A <1 <1 <1 <1
B 10 ] & &
(s 100 50 25
D 200 100 50

Notes:
(a) These are average values.

pE
(DN LT FIYETH S,

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

(0)E < DT L—DRBFHE TR RBTDHELY,

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 ERUEDE=RI)VIHRICOVWTHEYETS— R
V79 3 NEZRTETHE, FIBZICIZ. ChioDEE
EZBA-ISEEDRENBERET S,

ISOLATOR TECHNOLOGY

T A L—E kil

21. The utilisation of isolator technology 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 are many possible designs of isolators and transfer
devices. The isolator and the background environment
should be designed so that the required air quality for the
respective zones can be realised. Isolators are constructed
of various materials more or less prone to puncture and
leakage. Transfer devices may vary from a single door to
double door designs to fully sealed systems incorporating
sterilisation mechanisms.

2. EERBADADN AZH/NRICTEHT71/L—FH
MEFERTAHLET, BRENMCEFHERNA~DHMENE
ZEDIVAVEKRBITEDEEDTHSD, TAIL—ERY
WX R IRICEZ{DRANEZOND, TAIL—FRY
FARIEIL. BET HSRBICEREINLGEIDENER
TEDIIITHRE LT NITESE N, TAYL—2(E S H
nAGEsn, NHELFELBVRLAGRMTTETY
B, WX RIEIE—ERT . 2ERTERET DD B HAEL R
A-REERABEDLDET, HATHS,

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. TAIL—BA~DHPDHLAND, RRDFLBEDD
EDTHD. BE. TAIL—FRNEBIENA) R Y1312 EE
TORETHEIMN, ETDTAVL—E2—DREDIEE
J—oN—AREKRELES>TWNSDITTIEALY,

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. 7AJL—EADEBREBDREISAIITAIL—E2D
RETEZTDARITKET S, TNIEXEEINGITNIELS
B, ZLT. EFREOTAIL—EADGE 1T D1EEL

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

the isolator, the transfer process and isolator integrity.

24. TAYL—AR%E AT BHIIZ, @Y/ T—3 FE
LA FNIEESEN, N T—avIEAEEFE DX ED
ERDE. TAIYL—EADEE  MEVATL. TAIL—
ADTZEEHFEDTAIL—EAEMOEELEREEZEL:
LD THITNIEESAL,

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

25. 7PAYL—EAERKERUPI O—T/R)—T AT LD —
DTRANEELCEZRIVIEHENICERTHE,

BLOW/FILL/SEAL TECHNOLOGY

J0—/74)L/—ILE

26. Blow/fill/seal units are purpose built machines in
which, in one continuous operation, containers are formed
from a thermoplastic granulate, filled and then sealed, all
by the one automatic machine. Blow/fill/seal equipment
used for aseptic production which is fitted with an
effective grade A air shower may be installed in at least a
grade C environment, provided that grade A/B clothing is
used. The environment should comply with the viable and
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. 70—/J4)L/>—)Laz=yhld. AR BHEOE S FEE
RS EN, RIEBSN-EBEFHINDIEEL. 2T
BOBREBETENHMGEL-IEETITONE2EEBERIEL
TEELE-RIETHS. DRV LGITL—FADIT ¥ T—
MNARAFEN-TO—-Tq)L->—)LEBIT EEENS
L—FA/BOEEBRZEFERTHI5E1EJ L—FCHIREIC
HELTERL, ZERFEORBXEFERDIREETY
ZIL—FDRERVEDREEFE-T &, F-EEDIZ
BOEEEF-SHFNIELELEN, RERBEEHGEFEE
T5T0— T4 o—ILDEEITDVHLELT L —RDLL
LTOIBBICEHRBE LT NI GSEL,

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

* equipment design and qualification

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

* background clean room environment in which the
equiptment is located

* operator trainign and clothing

* interventions in the critical zonte of the equipment
including any aseptic assembly prior to the commencement
of filling

27. TSNS DIEKELUTIZEF-FMIC
BISEET DL

*EBEDTHA, EIEHE

*CIP, SIPO/\)T—3> B
*HEBEHNREINTNVS I —VIL—LDIRE
*HEEEDHE. B
*?E/;Cfl*%@ii'ﬁ{iﬁﬁ%:és(Téﬁl)i—d:»‘f—pfxwx
(D]

TERMINALLY STERILISED PRODUCTS

BRI A

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

28. REREORAMCGESE-HE) . RUERFRIL, BBEX&
VREITET AE5%, BEEICEATHIELVERRYE
BDT=H12, JL—FDDRETERELETNIEESLEY,
BRITHEMBREICALTHEIRIZVTEEUL LD X
IDHHEEEGHIPADIEEE(RET HHE. BEET
DEFARWVGE . BFRARTEENTELRWNMGEE )X,
EHRIANIET L—RFCORBETITORINIEESHRSK
A

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

29 ERBREHBDIECAIIRERI L —FCOIRETE
[ R Yy
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30. Where the product is at unusual risk of contamination
from the environment, for example because the filling
operation is slow or the containers are wide—necked or are
necessarily exposed for more than a few seconds before
sealing, the filling should be done in a grade A zone with at
least a grade 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. RTAEENEN, BEORASMNLEL., FHIEETD
RN 2,3 LU LM DIEEFED. RENDFEDR
INBEWNEEIL., FREFDLEEDLT L—RCLUEDIRE(IC
BREINIL—FADRETITIZ L, EBERIDE
B.V—L.BERER. TNV DARRVFTETAIRY
L—RCOIRIETITOC L,

ASEPTIC PREPARATION

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

background.

3. R EDBHREAFDLELTL—FDLULDIRETER
YRS E, BRARMRUBRREOMYKENIE, TDERD
ITRERTHBRETHNBELLVRY T L—FBOHIZH
BT L—FADIRETERETH &,

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.

32. TN THBRHET HEAIEY L—FCOBETHR
3528, LLRBREETHANEEE. L —FBOD
12557 L—FADEETRHRUEROBEERET S
3%

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

33 BEMICHARIN-ERDIRYKRNOFTE AT L—
FBOHIZH DT L—RFADRETITHATNIEESRN,

34. Prior to the completion of stoppering, transfer of
partially closed containers, as used in freeze drying, should
be done either in a grade A environment with grade B
background or in sealed transfer trays in a grade B
environment.

34, FIEEBRTITONTNAESIZ F TN TISET
(X, FITRIN-BROWEITTL—FBORIZH DT
L—RAQIBE TSN, BWLMES L —KFBOBE T CTEEH
SN E L —TIThEITNIEESEE,

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. MEDKE. V') —L, BER. T3V DRER
URTAIK BRPRBSNIBEH DI ZTDORDEE
DEWNEEIFXTL—FBOHIZH LT L—FADRETITD
TIFNIEEsi,

PERSONNEL

AB

36. Only the minimum number of personnel required should
be present in clean areas; this is particularly important
during aseptic processing. Inspections and controls should
be conducted outside the clean areas as far as possible.

36. & F R, BISRRBALTORETHETIAAR
BINBISRELEFNERSEL, BERUSEEEE
SERIRYE S RED S THORITNIERSEL,

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

3. EROPHFEEIUFIDALED. EDEILGTYT
[CHEBEITLIETCORFERFEERFOELNEEICEY

BDE BRI E 2T NITESIE COFNRRI B
AICEATEAEM. BICOVWTOERMGERZEFLITI
[T, BYOEER D FHFEEXREZDINERE

EENTDIOLINBEZITTORMES . ZNoDAD

BEEHVEERICENOIEZLOETNIEESEN,
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38. Staff who have been engaged in the processing of
animal tissue materials or of cultures of micro—organisms
other than those used in the current manufacturing
process should not enter sterile—product areas unless
rigorous and clearly

defined entry procedures have been followed.

38. MM OMEMDIEBICREBLI-EXEIL. RHE
EXITACGEERVNT, BE T, BREICHEESN=-FIE
[ZREDHEVRYEBEEEXEREICAZLTIEESALY,

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

39. ERBICDWTIEF/LVKEDRELFRENLET
Ho. BEEHMORSITEDOLIEERFEETHIII
BEOEEMEOMHELET HRIWIREEZNDOTHLHRE
T HIIBEEINATNITIESIELY; D KSR EEE IR
I HI=OICEHMGF TV IEITIENEELL BED
WMEMZERNT —FZL-0T AIREDHHEXEIZHL
THAREHMISITONTIE, RSN -BEEENRELE
(FHIZIEDIELN,

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

40. fEBFET. et BB ERIXFERFRETEFICHE T TR
BIELY,

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

N ERRORBRUFHENET, BERNMoDFRER/NR
(29D, WML FFREANDFRYDOFLAAER/
EE(:?’%:2%5(:1’FE‘ZLT:$JILE%(:1?EL\ KL NIEGS
ELY,

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

42 EEREZDERBURETHIREMFEEREDOTL—F
(IR L TEYTHRITNIEESEL, B READFLEERIET
BESILAETERALGITNIELRSEL,

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

438 L—F TCERINSEEKICOVWTLUTICE R

o

- Grade D: Hair and, where relevant, beard should be
covered.

A general protective suit and appropriate shoes or
overshoes should be worn. Appropriate measures should
be taken to avoid any contamination coming from outside
the clean area.

JL—FD: BEEE, ZLTHEREHVFEBEDLL TN
RDTELY, — RIS IREER  BUILGH BRI A —/ N\ —

2 a—XEBRLETNEELREN, FERENANLDE
REE(TH=ODREKEESZITNITESEE,

- 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.

JL—KRC: BRZLZLTHERRFHVTRVAVITEE
HIREFNEELEN, DGE RDNTY—E—RDEXK
T, FEARONTOLT, NARYIDELD BEENTH L
[FA—N—2 21 —XEFRALGETNEESEN, ZhblE
MO EEZRELENE,
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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—KRA/B: BBMIIBEZRUVZLTEHEECIEHIOTF
RUAVTERLICESEELIC. TENEEROZD G
[CEICABIIIZLEFNIERSHL, KBDBHZER
W3 5-0DEEmTAVEFRL. MEDITTULVENIT A
BWEITSRAFYIEDFR, ZLTRERWDIZESLZ
BMEERT AL AR DBEITBEYOSRIZ, LEDH
FFROBPIZANDI &, REKRIIET MMM OEL
BHELGZWNEDIZ, AOSREINSEZNICHIEWNED
THRITIhIEESEL,

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

4. BHADBEKRITIL—FBRUCHRIFEITELAEK
FIZIEHBRAATIIESEL, FL—FA/BORBDEE
BIZIX. FHTERAD (REIN-. WMTETIEES
hi=) REXRZEZE Y avBICBALEITNIELRSE
W FRIIFEDTEHNITHETHIE, YRVEFE(E
RIER. FE Yl avEBIIXBTBIE,

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, FRREBOEEE IR THRESNDAREEDHDHE
B EFBSELRNESITHEL, MYKRSTE, EER
UZDEOIYKRWNEIXELSIN-FIBICRESIZE, 1FE
BEOREZIINDZRMETITIENEELL, FEKRDFTE
PRV TSI T A—CF 52 EOREDYRY
FEmNsE 5,

PREMISES

=27

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 FAREICHEITHETOBHREIIH T, MEMF
DHEHRHVIERZELLL . EH . HSHIERYRLER
L;C%Wﬂﬂ‘i5%>$;"%’61%/uffuE&H’l:(lﬁ%d)'@fcﬂﬂ’uiﬁ
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.

47. BEQERBZHIEL., ER2LET S 4. BRTELLM
HEESHITNIEG A0, X, £, . B, %ZiEIE
RINRELEFNIELSIEN, K7, ZD L5 ETE
BOMABEETEZTHFAUIZLEFAIELES N, COER
Mo, BIEFRERETHEILIFELLLLY,

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

48. RFDRPE (VU EHEF) X LE A SDERHILED
= EIELAE TN IXESAL,

49. Pipes and ducts and other utilities should be installed
so that they do not create recesses, unsealed openings
and surfaces which are difficult to clean.

49. INAT B INEDI—T ) T4—ILM A, [EE. iR
L REEECBEVRICSRELGITNIEELEN,
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50. Sinks and drains should be prohibited in grade A/B
areas used for aseptic manufacture. In other areas air
breaks should be fitted between the machine or sink and
the drains. Floor drains in lower grade clean rooms should
be fitted with traps or water seals to prevent backflow.

50. EEIREEITOTL—FA/BORE TIEFRLEUHEK
AIEZLE, bR THRET HIHEE L. FRLH DL E
CHEKOLDBICESEMEBZRET HE, BT
L—FOREBOROEEKA T ERFIERDRSYTH BN
(FKHEHRET D&,

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 EREFT7—AYIELTRHRE SN TLVETNITGS
Ty, RERANDERVEICEDFLRHLEDT-HERD
BRECEICHEMICE S LETAIEESE0, ChioDEp
EBIFI4L3—ZBLE-EREM—IGLTISYI T T4
L EREDHMBERBEIIIFEXRFORETINALAE
FHREERLYT L—FTRITNEESEN, AZEERET
ADEREESTDHIENEELL BE., FORFERMKIE
BREDHOHDEFEDAHIZRELGZITNIELSAL,

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

52. T7—OvI DR 7 IXEAIRERFIZRELTIXG LAY,
BRFICI DU EDR 7 DORME LT 5F=HI2/2—0Y
FUTORTLBWIBEER., RU/XISEEE R E B AR
ZBHROATLERET S,

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
operations.

53. Z4IWA—FBLI-EREHHRT LT AEDYT
L—FDEVREIZHL, BEEFREFEL. BICERDRN
D LERBITWVEFNIEEST . ZLTHRNLBREDFER
IEMEESINZ T NIEESE, (FEEERE., EXBDOIK
RBZEHE, ) BELEITL—FOERLZAREBREIOZEE (1
O0—15/8XRANIL(HTAFLRIETHD) THHZ &,
HRRUESEMENRET IS RIVREDREICYE
AEFEEILSIE,

REMYE. SSMEYE. HFMEYE. £V1ILA. ME
MEEXFSRBIZDOLWTIEELROEIE. ZEEFICOLTIE
BEEIEGIRENNETHD EEICLOTIEERD
BREBRWNIHEEROBRENDETH D,

54. It should be demonstrated that air—flow patterns do not
present a contaminationrisk, e.g. care should be taken to
ensure that air flows do not distribute particles from a
particlegenerating person, operation or machine to a zone
of higher product risk.

54 T7 70—\ 3—2UNBED)RAIEEZATLNVENI &
FRICE—HRETHFEEE . FE BB HOEZTER
EEYZRIDE VMO RBICHELAWSR R/ AMI—TH
BIEFRIELGE T NIEESELN,

55. A warning system should be provided to indicate failure
in the air supply. Indicators of pressure differences should
be fitted between areas where these differences are
important. These pressure differences should be recorded
regularly or otherwise documented.

55. ZRDILKBICEREEES-LI-BADER AT LEE
Bd b5 L, EXREEAEELEFRICIIEETERET
5L, INODEXITITEHMIZEEEZT I thDAET
XEkTHIE,

EQUIPMENT

B4
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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. ARTARILMNE, BEREEENEBINTEULE
YU, JL—FADREETL—FBRUVFNLUTOITL—FD
RigEDBOEIYEEBLTIZAESEL, (., boRIL
TE )

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. . BEY. RO HRIR L. FTREAPR YR LE, #
FEHE, BEFEHRRGNNOTESLIHKEL, RE
o L, TNODRENDELGEZRIL, SE2ITHAIL
THARTLTHBITICE,

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. B (BEDIMEFEEMERE R FRENTREEL. TOMEX
PICHZREOFFERELEFTELG S, BUETE
EEEETHENCAKRICECTER. HE. REFEY)

—f—~ —

[\’f—fj; o

59. Water treatment plants and distribution systems should
be designed, constructed and maintained so as to ensure a
reliable source of water of an appropriate quality. They
should not be operated beyond their designed capacity.
Water for injections should be produced, stored and
distributed in a

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

59. K& E R VA AT LAILBEYEREDKDIEFET
EHHMBRELTHEYIZFZE SO, #HIFEEIN G TNIE
W Y RT LIXERETRE N E A TEELIELN S,
ESTAKDEE, BrEl. BEDEIE. HIZX70EEBZ
HERETERBERTIEDHEICKY. MEMDODEETE
LT NIELR S,

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

should be approved.

60. RE R . ZERER(E. IBERE. ERDORUEI1IL
B— HRATqIE— KNE-BE-IFEHERE. FDE
TOHRBFN)T—av RUSTER#FEEONRET
BlE, BE-ABRHIOD) EEFERADERIIERES
BT LS,

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. EEXIBOESIIERIEETHY. XELIN-T
AJSLIZH-STITICE, HERIZFERATSI5EF21E
MULERTAIE, MEEOREERET 50, T
BICEZRYUT #1752 E,

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. HEFI R VREFICOLWTEDFRICESTHE=4Y
JEITICE FRL-EDIEFHFERICLI-BIHRMAITUR
L. BELGWNSS IR ESN-HRADREICRET
5C&, JU—FARUBDREBANTHEATHHEFRIRY
HFRIIERBICIEIBETHAL,

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

63. FRXIEDEXIIFOEBM GV DOMEYERE
ERSESDIZHERTHAI,
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PROCESSING

T

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

64. BMEHIDREZEO TETOEERBZELTELE
=R/IRIZTHEEZEILSTE,

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

premises as other sterile medicinal products.

65. MAEMHEDHAItMOEEMOEEIFERYTHRX
HTERER NI TAZITHIRNTE, =20, LRI
EYONITIT ORMEMFL. FFEELE-ETHNIEH
DEEEEMERLEFRANTETALTHEL,

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. EEDIRED/N\)T—avItdFEEMEFAL

ORI AL—a TANIEMFETA)ZEHBHIE,

B FRIR (E R FOFIF. EHhORIRE, FEE.BE.
RUBEOEEHEEZELTITICE,

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

known to occur during normal production as well as worst—
case situations.

67. 7O0ERALAIL—avdHZREATOEEDER S
TRRICTESLEITHEUSE. ZLTC. ZDRDEEITES
LTEDBHIE, T, T—AM—ADHELT  BED
EEREICHREIVBIHRRIBIEEDONAICOVWTEELL
[Fh(FrEDE,

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

68. IEMFE TAITLZA AN T ELEERBEORES
IhEISEHLTHRIILE3O0VMEEREL. ZORBESN
f-fEfm. RUZEF AT L, ZlE. TE. VIMIEDEE
BEENAHIEICRYIRTE, BE. EHFTETAILST
Mg, IRREICE2EEHTHIE,

69. The number of containers used for media fills should be
sufficient to enable avalid evaluation. For small batches,
the number of containers for media fills should at least
equal the size of the product batch. The target should be
zero

growth and the following should apply:

69. R CATAIARMIIBELFTMEEITOIDIZHE A LTHTH
BTl NYFHAXNINSHEFZBIZDONTIE, TTAR
HIFRIBENVTFH A XERLTHABHIE,
BEZIEOEENEATHS. ZLTUTORAERSN
5,

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

R TAEREMS000RKEDIGE ILFTEBHZNELT
A=Y AN

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

- FETANS5000E10000DENIES

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

B A
| == REN

a)—BREBNFRSIN TV
ERYBRTEEERI DL

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

b) = RBNBERSN TV S E, RAZTo&RENY
T—avETS

- When filling more than 10,000 units:

-10000K %A 5HE:

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

a)—BHENFRSIN TV =0RBAZETD

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

b ZRBNFRESIN TV oRADERBNIT—Lav %

p——

172

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

70. WOVEBFETARKTH>TH. MEME LA FHERH
[CRETHGERIIRATRESELANILTDFERAHS L
ZRLTWVS, EEWEEMNEELLGRICE, AIEIE
ETHOEMFETAURICEELN\YFIZDONT, &
EERIENDEEANDOERAZTORITAIEGESE,

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

NN T—2aV N IRICEEEEZRIFSBVEITET
&,

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 KARIEER A . ROMBSNFKITIEZER, B4
MER ., F-EZETHESEIURNED VDB EITDON
TEHMICE=R)O T LEFNIXGESEN, E=42)2 T
DFEREV, @A DREZTO-IHRIFELHEREISAT
LOIESAV=YA AR

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. FRRBICENT, FICEEEEEZITOTLSRIEIT
BIIH/NRITEZRDCE ERBDEEE. BRIGELMY
EYOREZER LT S=HIFIL. FIRIZHSIE, BER
LTLWSEERDFHEICEY ENOTLVDT)ZADE
ELEEERFTREFESBNEIICTEHIE,

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

74 HERMOWEMBRER/NRETHE, E=F Y
TIZEYBEYDRE DB EEN TSNS S TR
FHOBEICEDDIL,

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

75 Mt E R LT DM REMEDOHOIBRIAWVIIMEILES
RETIERMRELGZITNIEEDELN,

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

76. ZU T DG S IR BBDEICLDFREAD X
REELITNIEHRSALN,

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

71. RBRBHERGR (T L2, vy TF) B8, KRE (&
BEMAR ) (FREFHEDREIBHFELRSNGNEIEYE
HIEFNIEGESE,
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78. The interval between the washing and drying and the
sterilisation of components, containers and equipment as
well as between their sterilisation and use should be
minimised and subject to a time—limit appropriate to the
storage conditions.

78. BEERHEN R, B, RIEICOVT R ZRERR
DREERVRE M ETCDERALEDOERIEIR/IEIZT S

CHIZ, BEEHICHLTEYIZRESN-EERHIRIZHE
r oY b (P CAY A AW

79. The time between the start of the preparation of a
solution and its sterilisation or filtration through a micro—
organism—retaining filter should be minimised. There should
be a set maximum permissible time for each product that
takes into account its composition and the prescribed
method of storage.

79. B DB A D RE B LS EIHE T TDRE
[FER/NRETHE, HamB LIS, RBADMBMERESR
HEERBLERAHFRRRZHRELGTNIEESEL

80. The bioburden should be monitored before sterilisation.
There should be working limits on contamination
immediately before sterilisation, which are related to the
efficiency of the method to be used. Bioburden assay
should be performed on each batch for both aseptically
filled product and terminally sterilised products. Where
overkill sterilisation parameters are set for terminally
sterilised products, bioburden might be monitored only at
suitable scheduled intervals. For parametric release
systems, bioburden assay should beperformed on each
batch and considered as an in—process test. Where
appropriate the level of endotoxins should be monitored.
All solutions, in particular large volume infusion fluids,
should be passed through a microorganism-retaining filter,
if possible sited immediately before filling.

80. IMERIDNAAN—T U (ERODEREHER) EE=
A—4 B¢, BAEAMDERICTODVTIRERIEERTE
THE BRIGERIHIREEZDDERIZKEFT S,
NAAN—TUoT7 VA IERILETHESNDIEHKIZD
WTEH. XRBEERKICOVWTELERET SHE, +—/3\—
FILBE/NGA—EINRESNTLIREZHEERMKIZDOL
TIE NAFN—=TFTUILE R E SN T-FERTERELT
LR, INTAN)YIY—=ZAD Y RATLIZRWNTIE, /N
AXN—FToT7vtA(FE£0YrMIDONTERL, TIEEE
RERELTEET S L, ZYTHESICIE,. TR Y
DULRINWEEZA—LEBITNIEESEL,

2TOER. FITXBFERREAENEDIGSX., ATHER
BERCABRIDMEICHESNT-IRE /LI —%FEBS
b & AN oAy A A

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

81. BEREEZERT IR THELBRIZDIH ., BEs.
BB EEACRESN A TILE 7 DRE# TRE
L. BEREERBICIHRAT S0, BWLNIEFEDFELE
BEFIEEZEBLETNIEESEL, FREHRIIBRE
TAIVE—F@BSEITNIRERSEN,

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. WHIVEBFHLWIIEELZOMEIZOLNT/NNYT—3>
FEBELEITNIEARSEND, X, BEDEBIZE DT,
BREIN-BRT. TOHRERIELEITIEESEEL,
X, IREHEIREICHBELGEENTONEIZE. B
BN\ T—a %7528,

STERILISATION

A
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=83. All sterilisation processes should be validated.
Particular attention should be given when the adopted
sterilisation method is not described in the current edition
of the European (or other relevant) Pharmacopoeia or
when it is

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
authorisations.
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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 parts of each type of
load to be processed should be demonstrated by physical
measurements and by biological indicators where
appropriate. The validity of the process should be verified
at scheduled intervals, at least annually, and whenever
significant

modifications have been made to the equipment. Records
should be kept of the results.
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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.
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86. Validated loading patterns should be established for all
sterilisation processes.
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87. Biological indicators should be considered as an
additional method for monitoring the sterilisation.They
should be stored and used according to the manufacturer’s
intstructions, and their quality checked by possitive
controls. If biological indicators are used, strict precautions
should be taken to avoid transferring microbial
contamination from them.
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88. There should be a clear means of differentiating
products which have not been sterilised from those which
have. Each basket, tray or other carrier of products or
components should be clearly labelled with the material
name, its batch

number and an indication of whether or not it has been
sterilised. Indicators such as autoclave tape may be used,
where appropriate, to indicate whether or not a batch (or
sub—batch) has passed through a sterilisation process, but
they do not give a reliable indication that the lot is, in fact,
sterile.
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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.
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STERILIZATION BY HEAT
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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.
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91. Chemical or biological indicators may also be used, but
should not take the place of physical measurements.
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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.
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93. After the high temperature phase of a heat sterilisation
cycle, precautions should be taken against contamination
of a sterilised load during cooling. Any cooling fluid or gas
in contact with the product should be sterilised unless it
can

be shown that any leaking container would not be approved
for use.
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MOIST HEAT
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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 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.
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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 should be in contact with the sterilising agent
at the required temperature for the required time.

95 ZHRBHOERUNDIZE . FREYMIIZEI DR
EERTDEBILFAIRETHHN. BEREHILTESME
TEELBTNEGSEN, BRALHEEENOE TOE
ﬁ;ﬁ‘\l\gﬁiﬂfiﬁz\gﬁﬁlﬁﬂﬁﬁUc‘:?%ﬁEUJH’#’L(ifJ
6 d:ll\o

17/22




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.
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DRY HEAT
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97. The process used should include air circulation within
the chamber and the maintenance of a positive pressure to
prevent the entry of non—sterile air. Any air admitted
should be passed through a HEPA filter. Where this
process is also

intended to remove pyrogens, challenge tests using
endotoxins should be used as part of the validation.
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STERILISATION BY RADIATION
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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.
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99. During the sterilisation procedure the radiation dose
should be measured. For this purpose, dosimetry indicators
which are independent of dose rate should be used, giving
a quantitative measurement of the dose received by the
product itself. Dosimeters should be inserted in the load in
sufficient number and close enough together to ensure
that there is always a dosimeter in the irradiator.

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

99. ME LIEEDMBHEELRELLZFNIEESA,
BEHREEORELIEHIC, BRICIYRIINSN-IEEE
EEMNICRITBEEA VO —3%FRTHE, BEGT
EHEBREDDOPRICKENLGEHE. EWNAELTHEAL, B
HEEORIZEITIREESIHDHEIITTHIE, 7°7Z9'-u’7
HWOBEHZRAVSIESX. REQDEMIARAIZFERT
i;:&o BREEORIVEE ILBHZEPNHEARSZ

100. Biological indicators may be used as an additional
control

100. NAABDAIAL O —2—ITBNNEERAEE
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101. Validation procedures should ensure that the effects
of variations in density of the packages are considered.

101. N T—=2a O F B BEMHOEEDEHDF
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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.
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103. The total radiation dose should be administered within
a predetermined time
span.

103. i
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STERILISATION WITH ETHYLENE OXIDE

IFLUAFHARARICLDRE

18/22




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

materials can significantly affect the process.
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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 opposing need to minimise the
time before

sterilisation.
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107. Each sterilisation cycle should be monitored with
suitable biological indicators, using the appropriate humber
of test pieces distributed throughout the load. The
information so obtained should form part of the batch
record.
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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 batch record.
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109. After sterilisation, the load should be stored in a
controlled manner under ventilated conditions to allow
residual gas and reaction products to reduce to the
defined level. This process should be validated.
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FILTRATION OF MEDICINAL PRODUCTS WHICH
CANNOT
BE STERILISED IN THEIR CONTAINER

a
AR

BRICBTORENTAIELEERMDSI1B

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

Consideration should be given to complementing the
filtration process with some degree of heat treatment.
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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.
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112. Flibre—shedding characteristics of filters should be
minimal.
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113. The integrity of the sterilised filter should be verified
before use and should be confirmed immediately after use
by an appropriate method such as a bubble point, diffusive
flow or pressure hold test. The time taken to filter a known
volume of bulk solution and the pressure difference to be
used across the filter should be determined during
validation and any significant differences from this during
routine manufacturing should be noted and investigated.
Results of these checks should be included in the batch
record. The integrity of critical gas and air vent filters
should be confirmed after use. The integrity of other filters
should be confirmed at appropriate intervals.
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114. The same filter should not be used for more than one
working day unless such use has been validated.
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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
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116. Partially stoppered freeze drying vials should be
maintained under Grade A conditions at all times until the
stopper is fully inserted.
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117. Containers should be closed by appropriately
validated methods. Containers closed by fusion, e.g. glass
or plastic ampoules should be subject to 100% integrity
testing. Samples of other containers should be checked for
integrity according to appropriate procedures.
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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.
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120. Vial capping can be undertaken as an aseptic process
using sterilised caps or as a clean process outside the
aseptic core. Where this latter approach is adopted, vials
should be protected by Grade A conditions up to the point
of leaving the aseptic processing area, and thereafter
stoppered vials should be protected with a Grade A air
supply until the cap has been crimped.
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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,
the process should be validated and the performance of
the equipment checked at intervals. Results

should be recorded.
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QUALITY CONTROL
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125. The sterility test applied to the finished product
should only be regarded as the last in a series of control
measures by which sterility is assured. The test should 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;
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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.
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