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MANUFACTURE OF STERILE MEDICILNAL PRODUCTS |EHEEEROELE
PRINCIPLE EAE]

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.

BEHEEROEEE, MEWSFE METFRUFERDE
DERYRAO%ZRINRIZT 58 BAICEOH-EREIEC
FEO TEMLAH N ELLEN, BEECEHAIAE DR
. AR, RN, EREEROREICKE(EHETS, &
UbhiRBEORASEETCHY, MBI, EEICHE
L. \UTF—=avBAO%ERE, FIRICHEDLRITh 64
L TR IHREOERERICBVL T, BEEOTOMORE
MR DARERT HETTIER 9 THD.

Note:
for determining the microbislogical and particulate

This guidance does not lay down detailed metheds

EEOBEA RIS OWCHMIEEELTULALY, EN/ISO

H AAALRAEZER ARREFOMEN. BHF

cleanliness of air, surfaces, etc. Reference should be made |25, thddSrEA BB O L,
to other documents such as the EN/ISO Standards.
GENERAL S8

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 he maintained to an appropriate
cleanliness

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

L REESOBELEFRETThAThiFRLaL,
FORBIZALTLLRBEREVEMEEANDIZETFOY
EBU T HETITELEWN, FRE i E s E
FIZEEL, BYEHRO I A —E B L-ESE L
firhifiastin, '

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

aseptically at some or all stages.

2. RA DR, BROARROE CALEREEROR
HENI K TRIET A2 &, BERIEAL2 SO AT
J—iz5riton D, — 2B IE, BEEBREET 218 E%
Tl ZD B If. — ML R REE R R R 3
B THD.

3. Clean areas for the mamsfacture of sterile products are
clagsified 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,

B EEMAZRETOHERREL, RSN DEEEE

ICRL TSRS T ENE. MYBSEHE R U E0OE
BWIEDFLRERNRIZT D60, SLEERIIEER
BT, BYULEROEEEEREST S,

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.

MEERIORETERISES T AHICChLOREIE
BEERFF IORBTHRESh - BT FEEER T AL
SIZEEEtEhE T hIER b,

MIEF3ERE ). 2 COERBBORBEIET LEBLTL
5o BLEERREARESNAFE B VILRAE

FERE ] & TOEPRRNRESh BRI
LTWTHERDEEBMEFEL T DR
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The “in operation” and-“at rest” states should be defined
for each clean room or suite of clean rooms.

FEZEEr | R O IEVEREE | ORERZ VY —IL— LB
WME—E D)= II—LBIRELTEMET TS
ANAM

For the manufacture of sterile medicinal products 4 grades
can bedistinguished,

EEEELOE L, 4207 L—FIZESEh TIN5,

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 faminarity
should be demonstrated and validated. A uni—directional air
flow and lower velocities may be used in closed isolators
and glove boxes.

TL—F A: BURTOEEEFTOIRE, AL ETARE,

Tt i—, O 7T I SA T ILVERSER S BE

BEETOBAETHS, BETOEMIIZ—172
H—OU—9AT—avickY@tensd, S37—I7
O AT A, A0 (7Z1/Lr—2icdl o) o)—
I — LB EOEERBAEICHINT, 0. 36—0. 54m
/sOEHBFTCH—HRECEREWHET I, BRo
BESEHL, NF—LavEERTHL, BEKOFTA

(VL —ERN S —T Ry AT —ARRR TRYEL

FERERVLTER,

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

SL—EB: EEORAEOETCAOIRECELT. COK
BT L —FARE D, ivbb“"‘:rb;zt:‘mirﬁt*aﬁéu

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

FL—FE CRUD: REHRAOMEICENT, LUEEE
DENIREFTERRE

CLEAN ROOM AND CLEAN AIR DEVICE
CLASSIFICATION

NP = = LR U=V T ERIED AR

4. Clean rooms and clean air devices should be classified in
accordance with EN IS0 14644~1. Classification should be
clearly differentiated from operational process
environmental monitoring. The maximum permitted airborne
particle ,

concentration for each grade is given in the following table:

4, B = LR U — TP RIMIZENISO14644 |
— > TOSARBLET N EASIL. SRR
TEEEFOREE=AJUFEEERNTEIE, BITL—
FOBRKUEZEBREEFTORICRYT . '

Grada | Maiunt péraiitted nupber of particlos/mi® H—F BRRFEBMETS Yoty 2-ba

agquat to or greater than the tabutated gize e 4 XLk

“Atrest ) I3 eperation Ciallisti i

y - - . o8 5.0 0.8 .24 )

D80 5.00m 0.5pm 5.0um R Ty e R T P L
EoTUN .5 N A 3,520 2
B 3,620 29 aGEe, 000 2.800 A 8,620 20 8,620 20
<3 362,000 2,900 8,820,000 28,000 B 3,680 20 862,000 2,500
[5) 3,620,000 29,000 not dafinst net defined € 962,000 2,800 5,520,060 29,000

D 5,620,000 29,000 ELL HEral
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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 1SO
5 for both considered particle sizes. For Grade G (at rest &
in operation) the airborne particle classification is IS0 7
and IS0 8 respectively. For Grade D (at rest) the airborne
patticle 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 methed of evaluation of the data collected.

5 JL—FARBO IS AMEROEHIZE, o) T8

| BIZEETm3OY T LERETS L. FL—RAD

PWEDISR155.0 uml EORFEHEEShBIS04.
8TH2. Y L—FBO FEEEE) DR BEDISRIL, 18
EShTOWAEADRFHARIZDI T, ISO5THD, &
L—FCOFMEEDIZAIL, LR TISO7, fERhSET
ISO8THB. VL —FDO (JEtE ¥ DIRETD) Bl
DISAIKISO8THS, VSAMERO BEHDO-HIZ, EN
/18014644 —1DHER, RS DZAOMTF YA
RIZDWCHISABOREBICESOY T LSRR
ﬁmﬂfﬁiﬁ%ﬂ&ﬁv?’)bi BUT—42OFHmELRE
-CL\ a-

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
1 m in remote sampling systems with long lengths of
tubing. Isokinetic sample heads should be used in
unidirectional airflow systems. ’ '

6. ELZWFoa—J&EEO&EREY o0 AR TIL L E 5.0
gmil EORTORBNRE N0, 2SS TRz
Yo )G Fa—TRENES RO A—T 2 h
A—FESTE, —ARRKOVRATLIZBLTERT 2
BEIIEEF S TINAYNEERTAIE,

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 146442 provides information on testing to
demonstrate continued compliance with the assigned
cleanliness classifications.

1. MEER O SAMERE, BEOFEREE, HigESE

JREE, BUMED—R M —RIZEITDVE L —S a0 N E

RENDHDT, BETAOEEDIZEI LG RIEES
%Ly, ENISO14644—21%, FRED B REISAEMEEL
THBLTWAIEEENT 20 0EBRIC DL TOE
BERMHT D,

GLEAN ROOM AND CLEANDEVICE MONITORING

DRSNS ST B w3 TH - T Y

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

B. =V —ALRUV— I 7 RETEERECASE

EAYG LTSRS, T, B4 LA GBI
ERXRBYRIGHE, D)= II— LB/ RITH)—2TF
DATADYSAEREDBECELA - RICE SN TS
ELAT N ES A,

5

9. For Grade A zones, patticle monitering should be
undertaken for the full duration of critical processing,
including equipment assembly, except wherea 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 o the risk. Menitoring 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 It m particles at the point of fill when filling is in
progress, due to the generation of particles or droplets
from the preduct: itself.

9. FL—FAQRBICEHHEDE=R )T IEI—T 45
WA E—ZE A—DE 52 1Y &M YOkt
MEEOEREECSEIIGAERE. RiFOMEHTITE
SLEETREOSBEORBICOVWTERT LIS &
A—=UOEREOFBIGE R, YALICBEShDRTIZ, FEH
MR BOREREICBHATEo YU T2 ET AL,
X R M ERECOE= SR LER T AL, L —
FARECOE=R) T TLETONA. —BHEOES &
UL AT LDGIEELELZ DENTEDLIEE SEYLY
I AXTEEL, F—TFS5— MEEEZBA-ES &
EBRENDESTHSTWAIE, FCABERIZBLTIE.,
HWAHTOHEOORFRNLEENHDE. 50 umBlED |
BFMEITEL AL THELThEL,
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10. It is recommended that a similar system be used for
Grade B zonhes 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 monijtored 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. T L—FBOREE Gl YL S EEEL L Ch L

LAY, FHEO VAT LERWLZEEAHERT S, BOES

R G 2T AQEEEITMET S L—FAQKELB.
O X DR OA M=K RHE TR RS,
FL—FBRETOE=S T L, FHRLANIINDOERRY
LATLDEIEELZDENTEOEE L&Y T

LA XCERL, BL7S—OBEEMRA-I5E . &5

AEhAESThsTWOiE Tt sy,

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 ramote sampling systems are used, the
length of tubing and the radii of any bends in the tubing
tust be considered in the context of particle losses in the
tubing. The selection of the monitoring system should take
account of any risk pesented by the materials used in the
manufacturing operation, for example those involving live
organisms or radiopharmaceuticals. ’

11, BREEOT=_2) 0 F AT ALK I LE=/—F15
LAY A—Th, JBIEAROT=FR—NLFIZkYU1 A&
DIN—T 47 II o R— SN =Y P Y TRA
FDRYRT—2 ., BWNMEFNLOEAEHETCHRN, 3
LY BT OH A X AT LERIRTH2E, 1)
E—bYUTYT AT LEFRTSEEICEHTFA—TO
REEF—TORBERICIVHFOREINROLZES
EELATREESED, X, BT AT LRI
FAEICiL, FEEHEDOCHHEERFOBEEDLS
g%ﬁ;#gl:ﬁmﬁ“%lﬁﬂﬂl:;éuztv’&%ﬁ Liziti
(XA ST,

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. BBV AT ATE=AI T T5H0H TN A4X
(TERE ERTLVRATFLOY T EEIZkEL-
BLhd, Fhizand'Lisy—II—ALEOLYYy—0TF
HEOERLGISAER CHEALEZY YT ILELERLCH
HHEITI, ‘ ‘

13. In Grade A and B zones, the monitoring of the 25.0 4
m particle conicentration count takes on a particular
significance as it is an important diagnostic tool for early
detection of failure.

The occasional indication of 25.0 i m particle counts

may be false counts due to electronic noise, stray light,
coincidence, 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 HVAGC
system, filling eguipment failure or may also

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

13, FL—FARUBORKBIZHLTIES0 gmEl EORIT |

DAL BEEORHBNO-HOEEH MR T
HHEWSEHT BITEETHD, BFEMLE50 pmilt
DR TOBRBITBESMN/ X, B4R, ZO MBS
HEAHICEDTEEENH S, UL, BHGMSOIEER
FICEL RNV THRHEWB AL, FLORKEDOTEE
MHdD T, RRKAETHEITWIZSEL, TD &5k
HIFHVACY AT LDHEED DB BT TABO M E
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RLTLVS,

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, BITREh-EFERO R EEOREETEENER
THEDI5~2053 (HAFL2E) DT 2 )—2 P78k 1D
Bz AAWELIREECER LA hidEsian,

15. The monitofing of Grade G 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 psriod” should be
attained.

15, FL—FCRUDDORED EETIKETOE=L) T
(FERE)RHTR—T A DRAICESWTERET S
L. EBRBEIE, 75—, P av LA LILERY
DEEICERTE TN, HRENLTH)—2 o7 /iR I
EEhiThidasiiu,
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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, BE . A REEO B0 BE ST . B iR
T W & -k
P SR EEL A o

17. Examples of operations to be carried out in the various
grades are given in the
table below (see also paragraphs 28 to 35):
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18. Where aseptic operations are performed monitoring
should be 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
personne! 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 BEEEEITOERIZEVT. B FE. ZS%E.
HFEBE(RTT, a9 FL—R) E0URE R RIZ LY 5
RICEZ AT ETSTE AR OY T 5 HE M
BEEEOHITERLTLEIFETI L, B4y
EREIGRAJOHFAHNEDOROUERFOEES TS
BRICEETAC L. RERALEERORBEOE=A)
TEDUTFAANEEEORITITIC L. PAIEL AT A,
EEHEBOSYT—Lav OBRTRED LSz, BEE
fﬂ%wtl:ﬁ EMOMEDOE=L) T EHETED

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

19. EXMOEFRE TOHAOREDWHESE
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: Recozmended s for micnobia conizminstion®
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Notes:
(a) These are average values.

E
(Ao BIEEBRHETH D,

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

(b)ﬂﬁlf-w)j’l/ NOESILTSIEELSE St R G IR AR

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

20 ERVEOE_RV T ERICDNTERIE P 5—F & |
VTP a ANEEHRETHILE, FIBEICK, ChoDRE
EEEA-BADREENERBTETIL.

ISOLATOR TECHNOLOGY

T AL —53%d

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.

21; 1?%@@«0))\a)f‘rlﬁﬁfj\llﬂlj'é%rylr—éﬂi :
Tﬁ’&ﬁﬁﬁﬂ—%};}:—c BEMNMEBEHNEHR[~OMENF
FOYRIEKBICBISEDTHDD. FAYL—ERY
BB EICIXE<DOEEMNEZLOND., TAVYL—2RU
BB, EE T ARIGITERShA3EROENEE
TCELHIDIZEELETNIEE LG, ZA/L—REEH
hdiihvh, RHETORHLBOELGREHTTETL
B LR EIL—ER T 2EF TR ML, WEHEER
AL EHEEDLOET. A THD.

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 zane of all such devices.

22. FTAIL—BADYOHLAND  IADFLROD
LDTHL BE ., PAVL—EREIE NV ATTIREE
ISRETHIN, ETOTAVL—2—DRNEDOEE
Iy Al A 1B N AN N A A PY oy i = e AN A

23. The air classification required for the background
snvironment 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. TAYL—2D RN REOEBEISRATTAIL—40
BEEFORRICEET S, ThidBEIhZFAIELDS
Y, FLT, EEIBEOTAVL—2OEE XL ESL
S L—ED LIS S0,
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24, [solators should be introduced only after appropriate
validation. Validation should take into account all critical
factors of isolator technology, for examplethe quality of
the air insiderand outside {background) the izolator,
sanitisation of

the isolator, the transfer process and isolator integrity.

24. 7 A L—HEB AT HENC, WY Ptk
ﬁﬁb&lfhfi&bhh\ YT (F N EE AR E O

RADE, 7AIL—ADHE, BE AT L, T4 —
9@%ﬁ’rﬁz%m74yb—@ﬁﬁﬁ@%gtﬁ%lﬁéﬁﬁlﬁ:
LD TRIThIEGLL,

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

25 FAVL—E3EERUTO—D/AY—T LR F LDY—
DFAEEDEZA T ERAEMICERY 528,

BLOW/FILL/SEAL TECHNOLOGY

ju—/?«r)b/&—ﬁwiﬁﬁ

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 G environment, provided that grade A/B clothing is
used. The environment should comply with the viable and
non viable limits at rast 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 snvironment.

[26. TO—/o1 /oA, B B EOE ST

BihbEERSh, BlESh B HEIh218EM. 2T
EOEHPE T EORGELEBECTHhZEEEMEL
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L—FA/BOEEBEERT BRI L —FCHBIE-
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I570— 74— L OEB IO EETL—RDEL
FoBmBICHEL AT hiEEnL,

277. Because of this special technelogy 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 reom 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. ZOEM RN D, ﬂz‘&(«‘:%u"FLEi'H“Eiﬁl_
RICEETHIE,
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TERMINALLY STERILISED PRODUCTS

e R

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 peried before
sterilisation or is necessarily processed not mainly in
closed vessels), then preparation should be cartied out in
a grade C environment.

28 BSREORE LS - BE), RUERRAS L. 5B R
CRBAISET L34, HEEICRT A {EL G 242
BO=HIZ, JU—FDOBRBETEELL ThiEis i,
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29. Filling of products for terminal sterilisation should be
cartied out in at least aOgrade G environment.

29 RERANRORCATRERI L —RCDIBIETE
i R T
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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 hefore
sealing, the filling should be done in a grade A zone with at
least a grade G background. Preparation and filling of
ointments, creams, suspensions and emulsions should
generally be carried out in a grade C environment before
terminal sterilisation.

30 FCAAEENEL, BROMEOMMAL, BHLETD
B A2 3R UL A DIFEED . RIEMSDOFLEDOUR
OBSE L, FEHEFDEEET—FCRL E MBI
BB SN T L—FAQRETITIC L. BERERTOR
BOOU—L BERE. TR ORERUFETARY
L—RCHIBETCITI .

ASEPTIC PREPARATION

mEALE

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. EBOBREMAIIAELTL—FDEL EDBEETH
YIRS &, EREHRUAREORVIEWLL, TORO
ITIRTABKETIMNEELAEVLRBYS L —FBOHIZH
BT L—~FAORETCERET L L,

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

32. TIENTEARE I 2RIV L—FCORETHRAR
TA52L, HLERBREETHEOESIE, FL—FBOH
gfédb—FAmf%iﬁﬁﬁﬂfmzﬁ%% DIREEERT S

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

33 MEMICRE S - ERORYRNPOTRTAEIL—
FBOHIZHHY L—FABBRE CIThA T[T,

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 sealad transfer trays in a grade B
environment.

4. BEEEERCIThATWAESIZ ITNASETTBRET
. $ITEh AR ORE LI L —FBOR(ZH 54
L—RAQBETCITSH., B ES L —FBOBRE T T
ShiciE L —TahiatrhidiEbi,

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

35 EEOEE. Y)—L, BARE. TIINVaOREE
UETAL, BRARESTLAEERNITOROER
AEMESIES L—FBOHIZH ST L—FAQRECITH
ad o & (A A=Y S A

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. SR EE, FICEREBFETOREBTERTOARR
BMRICEEUZTAEELEN., REBERUCAEEBEER
A RYERRE O TITDRIT DL,

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

37 ERPHBERICEETOIALED., TO LS5
[CRFTLETOMREE FEFENAOELWELEICEET
AE R EEE B EFNIEEST0, SO I8
(2B ABEM. B oLWTOEBHSERESELTA
(O, BUOEE SO EHEERELEL DN RE
28 MREOLOTNHEDTTOENES. ThoD AN
FE R OMEIERICER O ER DA hEES L,
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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.

5. DR O SR B PR . Eh
R BB ERNT. BC. DI =8 % < I
IR RY B R A LTI,

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 humbers or
types of contaminants; periodic health checks for such
conditions are desirable. Actions to be taken about
personnel who could be introducing uhdue
microbiologicalhazard should be decided by a designated
competent person.

9. EREI DV THRWLWKEDEELERENNBET
Ho. MABBOREIHEDL O E KB EAME L

(EEOERMEOMNEE T DL REE LD CHEE

FAHRSWESIGITNIEESLL T 0 57K %18 4
G AEBICERPGF oI ETICENEELL, BED

WAEMRN AN —FEL-LI AR O HHFEERICHL
THWEARER/IEITOWNTIE, BESO-BEEENRELS
FhIERBAELY, '

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

40} BEkest. L3k, EHBIEFRXE CRBIZHIT TR
BN,

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

4. FEROTBBEUVFELL, BN LOFRES/NR
(24D, BiLME, BEEEAOFLIOBLAHERD
RI=9 2 AICHERLEEMEEICHEL., ERLST s

AN

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.

D EEREFOBIEIMBTITRIMERED S L—K
IS L CEPTICRiThiEhein, BR~0OFL4R L
A& ETCHERLET AT,

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

BEHTL— R CEREINIEERICOVDTLUTFIZE R T

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.

TL—bED: %, BET3B5 60 TFEBELRITNE
TRBIEL . —IREGRTER, EUIAHERL (A — /3 —
La—XEERLAITAIRGLALD, FREEAN D E
AT SO EELLEITIEESEL,

- 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 overshoas should be worn. They should shed
virtually no fibres or particulate matter.

TL—FRC: BEEZYI HBSEHTOIFRUOVTEE
DT RIEELEL, DEE LY —F—R DO FEEx
T, FEMBLATWT N2V 2DL0 EEHE L
A — =L a—RXEFALGFIEESEL, Thiid
Wi IEFERBLALCE,
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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 fac;e 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 warn. Trouser—!egs 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.

[#L—FA/B: EERXEZRUZSTIESCES IO

EUOMFESZSLIZB EEbic, T EREEROZE O H
IZFERIZADESIZUAIF RS S KO % i
T 5EH0OEE~AIEEFERL. MEDHFTINVGENT L
HNGTSAFuIEOELE, FLCRRARMIEELE
BEEET AL, ARV OREEERORIZ, EFEOM
FFEOPICANDTE, REXRITEENICHHECES
L Edi, EhsHEhdEEAICHEGLED
THHNIEELEL,

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

44, BSHAOERITT L —FBRUCORHEITRLAE K

FCEEFERAALTCIELEN, TL—~FA/BO RO FE

BIZiL, HSTEEO (RRAESh - BWILRETISESS

NEMEEREEE Y3 BIIEMUET XS

Lo PRSP FEYMISEE T A8 TAVEFEIL
RIER. FEbyavmoxifidill,

45, Clean area clothing should be cisaned 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, FiFREDEEFTETHHSWATRIEDHHE
EMEFPBIERNEIISHBEL MYTS L ER
UEOBORYBMEIXE SN I-FIRIZIES &, fEE
FEOREFANOBBTCIIICEMNEELL. EEROTE
PR YRS IS A-DE 52 BEOBHDYRY
ZiEmEE 5.

PREMISES

2

486. 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. BEREBRICE T2 TOELRAIINT. MEDE
OFEHHOEERE L., KHL HSHERYRLER
L;C%ﬁﬁiﬁ%%%ﬁa&t%ﬁHL(L\%,G)'UQJT#LIQ:&
DEYA A

47. To raduce accumulation of dust and to facilitate
cleaning there should be nouncleanable recesses and a
minimum of projecting ledges, shelves, cupbhoards and
equipment. Doors should be designed to avoid those
uncleanable recesses: sliding doors may he undesirable for
this reason,

47. EQZBEELFIEL., EFLACT 25, FhcEanm
AL ELSIEFNIEADLL, X, T8, . P, sk
B/NBELAFAIEESHEL., FFPIX, FO L5305k cE
HULMAERE B THA Uizt hidiasiily, Z0EK
Mo, BIEFEREB I H&ITIFELLL.

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

48. RADXME (VDU %) (E Do DHBRELED
&L GG A IERBLEL,

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

19, AT RN EGA—T 1T, . B
BT REZEECTUORCEBELE TN IERSE0,
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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. SEEHREZITIY L—FA/BO KB CIL B L R UHEK
FHIZELE, thD R CHRIET HEEIL., LS DUELME
c':ﬁli?kl:l&U)Fﬁlkggkﬁﬁ‘ﬁi‘zb[ﬁ’éﬁ%?%ut i
L—RORIEO RO OSSR A O NSy TEH 30
IFKEEHEST D&,

51. Ghanging 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 chariging room should, in the at-rest stats,
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, BRERTT—Ov2ELTRAFEWTOETAIESS
TN, BEXRANOHEHRUVEIZIAELHLEOI-HERD
BRBE 2B T R A U IS ALY, TALS M
BlIEI4NAA—F B L ERE /Gl TISv T4 42
L BREDREEEIIEFEEBOIRETCThMIDAE
THRBERCIU—FTHTAIEGEDEL, ARSBH T
BIOBEXRELGTDLEMNEELL, BH, FOELMEL |
BEAEZEODNHOEBEOAEELGHFNIEEEAL,

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

52. T7—ROwIOFPIEHEAIR B CBEO TR S0,
BRIZIDUEDOF T ORBER LT 28Iz 4—0y
F G AT ABNEEERN., RU/ X LR AR B Rk
B AT LERETDH L,

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. ZANG—FRL-ERa it 5 LT BEDS

‘D—l‘a)iﬁlz‘i:ﬁ‘uﬁb BIEEGEL. Bz oih

fle{E“’tL\fdlfh!imbf %L'Cxﬂ%ﬂ’]&f:ﬁﬁa)fﬁ;%
‘ltﬁiméhﬁﬁﬂfifdbﬁb\ (FEFEERF, FEROR
BEEDL. ) BELETL—FORLGIREBROEEL
O— 15/ XA (HAF L AETHD) THBE,
i:nnﬂllﬁﬁznﬂ%ﬁﬂﬁﬁ%ﬂ&?%)m’JR’}'EIIU){%'EI 3
IFEES L,
WEEME. =S, BEMEYE, £O4LR, Mt
MELRSEIEIC OV TIIESOMER, EEFICOLTIE
BEEGETIEENNETHS, (FRIC FOTILEHD
B#%:'ihli##tljgﬁﬂ)%%ﬁ‘%%t&%

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

54, L7 IO— /R 3— VRO A 0% S ATV NI
ARG CE—BRETHEER, /FE, B MoERHT
FER)ZODENMIOREICHRLAEVLR G/ SA—Th
HCETRREL AT N IEE B,

a5. A warning system should be provided to indicate failure
in the air supply. Indicators of pressure differences should
be fitted between arsas where these differences are
important. These pressure differences should be recorded
regulatly or otherwise documented.

: %):f!:o

55, BROMRICEREEEFLEES0ER AT LES
BYHiE, EEEENAEELGERTICILIEREHES
CHLOEFFTEIMICEERT 2. o EET
XELTHIE,

EQUIPMENT

o
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58. 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. A ARFAYLME, BERAEENEEIN THEWE
U, FL—FADRBETL—FBRUEFNLUTOSL—FD
%g%wﬁﬁw{i@wiﬁiﬁtﬂiﬁgv‘;un (., bl

p )

|587. As far as practicable equipment, fittings and services
should be designed and installed so that operations,
maintenance and repairs can be carried out cutside

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

57. #%fm. =EY. ROk, ol AE R YR, #
PR, BHELFRREANGTESLIFAIL ., RE
THIE, ThoDMEANDERIGRIL, SELICHEMIL
THARRTLTHBTICE,

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,

5 BB EE B IR BACERL. TOFE
i M55 B ) b LS A M TR AL A B
SR BRI AHTIo. RRITEC TR, 5. WY

— A T

fuﬂ")t— a

58. Water treatment plants and distribution systems should
be desighed, 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. 7k BLE R UHHA L AT LBV G EOKDEET.
= DEEREELTHETICERETSN, #FFEBRShahE
BT AT LIXEEEEAEMZ TEELGL &,
FEHAKOSE, BrE, IEORIL. SIZIL70EEBZ
ARECERBERTOEFOAEICLY, MEHOLEFENH
LA hidien iy,

80. 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 he approved.

60. FREIERAE. Z22AERE. BRI, ZRAOAU (L
H— HATqLa—, KA1 - 3E AT SRS iE. E0L
TORMFIZ )T —Lav RUGBIRESEEOREET
Aol (151 ARHILO) EEFERA~OEREIRELE
TFhIEESE0,

SANITATION

HE

61. The sanitation of clean areas is particularly important.
They should be cleaned thoroughly in accordance with a
written programmea. 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. RO EFSEENICEEchY., XELEhET
NGSALIZHE->TITICE,. HEHZFERTIBGIL2E
WL LT A8, TEHOSERE] T 55, T
MIZEZ AT EITSE,

62. Disinfectants and detergents should be monitored for
microbial coentamination; 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 HER R EFIC OV THDERICET S T4
HEFICL FRLI=EOIETFHEFZLI-FRAICIR
ML, RELELMES FTRESW-SIRAOREICREYS
b5lé, JU—FARUBDRENTHATHHER LY
HEILMERAICLER CHH L.

§3. Fumigation of clean areas may be useful for reducing
microhiological
contamination in inaccessible places.

63. JH SR B OERIFO BN IV DWMEMERE
EREELDIZHRATHSS. :
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PROCESSING

I8

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

64. JRE ﬁ:JO)EEB%’E“a‘&)’C%'CO){’E %Eﬁﬂ*ﬁ’&ﬁbtzﬁ%"&

|Ew=DRIZT HFEEISC

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

premises as other sterile medicinal products.

65, AMBRRORA MO EZES OMEICHERTIK

TSR N EETAETOEDN DL L. B L

i%bz\’)ﬂ?o)aﬁﬁatﬂ%%ﬁ RiEELIz#RThh (i
D %E%nu&nbﬁﬁuﬁmfﬁt/\lbfﬁcﬂﬂ

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. ME D TEON )T —LavCiikEEMEFER L
TOERALVEAL—LAarTF AN ERETAEZHDL,
B OFRIIB G OB, IEoBIRE, HEE, BE,
RU@ZE(D ‘ﬁAJH?&%F%L-CI—OI—&

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 oceur during normal production as well as worst—
case situations.

87. 7ALALAEL—as (S B ROREOREHE
TRICTELSEZHEUSE. ZFLT. TOROEETES
BTCEDBIE, - VAN —AOHFELT  EEO
L A ThC S T éﬁfzﬁﬁiﬁ@ﬁll_ot\f%rébﬁ
L iEAns iy,

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

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

68. MM E TAILMZUN RO T E LA ERBEOEES |
rEICERLTHIILA-30YREERL., F0OBRETESh
F-FEfE, RUZER AT L, B, TR, VoM nER
HEBEABAEIZFEEST &, BE., BRETAILYT
bME. TREICE2EERTLE,

69. The number of cantainers 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 CAT HEAMITFELRMEITOIDITESLETH
A&, NUFFAZHNSERBIZODVTIE. BTAR
BIERE TP X EFLTHDL,

gﬁtiﬁoéﬁﬁﬁu“@&a%, FLTUTOENEREN

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

R TAERBDES000 XA HMDES L FLERIAE-T
[LAESEELY,

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

“FETAHNE000&£ 100000 OES:

" [2) One (1) contaminated unit should result in an

investigation,
including consideration of a repeat media fill:

a)—BHENFERESN TG

B ERBAETVD, IR TA
ZIRVIETEEERT Ok ’
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b) Twe {2) sontaminated units are considered cause for
revalidation, following investigation.

b —ARBMNFEEINTWIBE ., AT HEY
Tt ELTD

 When filling more than 10,000 units:

*10000F%#HZHHE

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

a)—Ra NEFEEN TV RBETD

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

b =FRMNERTh T -bRAORANT—av%E

— -

T2

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, WINEB T TARBTH->TH., MEDELA Y
IZHEtE AEAEERATAEELANTOFLELHLIE
FRLTWNAS, EEREENRELCSEIZEL, #iEE
BB TS TA B - ENE L -/ FI2DINVT,
BRI~ D BEADRHETOLEFATELEN,

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

?51 /&\')T—/a,/iJ‘I&LMm%’E’&li'ét;.l,\é:mii‘ﬂ'

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

72. JKIR. KAEREE, B ML SN KAL), B

(9280, FBEATABE IV L OFRIZON

TEREBRIZES A S LT hEES L, T4y
DOERRU SN DNBEEFIT -GS IR ERERSLIT
Hidtnsiain,

73. Activities in clean areas and especially when aseptic
operations are in progress should be kept to a minimum
and movement of personnet should be controlled and
methodical, to avoid excessive shedding of particles and
organisms due to

ovar—vigorous activity. The ambient temperature and
humidity should not be uncomfortably. high because of the
nature of the garments worn.

73. BREEICHSL T, BICEEIRERIT TV ARHIIT
ST R/ RICIRAD L EEBOEEE, BRILELM
O ENIE T 21-HINFIL, FEIZHESCE, FH
LTWBEEROFHECEY (HFhOTLOTEROR
ELREEARRIFEEGLEIICTHIE,

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

74 REEHOBENEEE R MEES Dok, =
I EYME O D BEMEANREN B A LR
HOBEIZEDHEILE,

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

75. (it F RETHAEEDOHABRAVIIHEITFSF
R ClEfm/PRELEITNIEESEN.

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

6. ZUTAESIIRKERDEIS J:%ﬁ%%f\@lﬂiitﬁ
%’éc‘:b?&lfn[i&b&m

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

77. BREREGR (T LR, Fvy7H) B, REES
FEMER D) L REEFR OB EEIFLESNAENIOIWYE
HizFhiEiasin,
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78. The interval between the washing and drying and the
sterilisation of compenents, containers. and equipment as
well as between their sterilisation and use should be
minimised and subject to a time—limii appropriate to the
storage conditions.

8. AHRBREL. BE. BB oL AR SRl RE
OREEVREEISETCOFEREOMREILISNRIZTS
EEIC, BEEHICH L CETICE RSN BRIV EIRRz#E
bl hidiasiai, ' :

79. The time between the start of the preparation of a
solution and its sterilisation or filiration 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

" Imethod of storage. '

79. itk OFRBFIRN DR E L TS BARE E COREE
FRNRETHE BEMBECEC, EROMREREE
HEEHB LR EREESE LA hEmb s

i

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. Biocburden 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. IBMERID /A AN—T o EEROEFH R & T=
A—4B2E, BREERIOIERIZ DV T ITERKESE
FTHIE BISILERTAREEODRICEKET S,
RAFR—F o7t 3B TR CAEShIEL ImD
WTh, BRBRERICOVLDTEERTALZE, F—/1—
FIHENASA—ERREIN TOSERBER DIz
Tk, 13 FNA—T U B R EShEIRT=ELT
LR, NTAR)YONI—ZAD VAT AIZRLNTIE, /S
AFNR—FoTFvEAIE2yMIDWVTERL, TRSHE

R ELTHEET AL BN TAESICE, TR L

DLANERZA—LITRIEGLEL,

2 TOER. FITABESHAEHROB ST, ATiEsd
iﬁAEﬁS‘C/uL_ﬁuOJ{félt:;Ef&éhT—B#E?»f}b@"—% B
TiFhifisiun,

81. CGomponents, 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.

1. ERIBEEEER ISR CHELRBOYM ., &%, |
aﬁﬁ*mﬁl BRI BE SN T T LR O R R
L., EREEEREICIATEH ., SWVEREDELREIE
BEFIEEZEBELATNISELE,  SEEH R ITGRE
D4 ILA—EBEE TN TS,

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 ot equipment.

82. LVANESFLWIEL T ORI DL T/ F—L 3y
EREELDThEGRSED, X, BEOEEIESNT,
BEShEMRT, TOHRERMEELAT IS,
X, TRIEWNIERRICHESEENThhLEIZL. B
B TF—iavE T304,

STERILISATION

iR
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-83. All sterilisation processes should be validated.
Particular attention should be given when the adapted
sterilisation method is not described in the current edition
of the European (or other relevant) Pharmacopoela or
when it is

used for a product which is not a simple agueous 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,

83. £ TOHE TEICN)F—LavaEliiThidas
ALy BRAShDEE RSB (HOHNIBEEST L) RN
ORI TORNMES O, BHSh R S A E
it RS LI R WSS BN ERAET
5. OEETESENEREZERT L hogs
LHE TR G EERGEARITRE DRI S,

84, Before any sterilisation process is adopted its
suitability for the product and its efficacy in achiaving 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
approptiate. The validity of the process should be verified
at scheduled intervals, at least annually, and whenever
significant

meodifications have been made to the equipment. Records
should be kept of the results.

84, WA RBEEAEHTAESICBLNTE, Y5
ISBELTWALE. BETA8ERBEEOSTOHRSIC
BNT, HEEAOETOMS THELT SHAFGEE
AT B-HOMBEEEL TS EEXEBAMEHTE R U/ A A
AOVHNA D —a— 2 kYRS T RIEG . T
EogpitczREFE-ROREL-FRT. XBEIcE
KEEENTHAEEICBRIILZThiEibin, ﬂ‘u%l_
DNTEFEBRILZThIELRSEEN,

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.

85. ARCHET 5. BREYSBRHARELEHIZES
EMHTE ELTIENZDLGEERT &3ICRFTEI
TWVEFIEEELEL,

86. Validatad loading patterns should be established for all
sterilisation processes.

86. 2 THORBILREIZDOWNTAYF—awThaiisht-

BRI LAThIEAS40,

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 ta avoid transferring microbial
contamination from them.

87 Jﬁiﬁ@%mal)/dmﬁﬂwﬁ,ﬁtbtzvf:hzl SHILA
Uhr—-REFEETLHIE, ThOoDBEEEOERIC

%0({% JERL. &jﬁﬂﬂgﬁﬂab‘f%mloa)nng%

'3:'1‘)7@_61-&

RAFOTCHNA T —3FERT SIEEIEThh LM

EMFERAERISTWSHEBELTFEETLIL,

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 da not give a reliable indication that the lot is, in fact,
sterile.

88. MERLREFAOHREAEICKANTHH0HF
A NIFESELY, BREDIERERRE ANTZ/AR
b, ho—, SO EthOEIRFEEICIZBELICHESR.
NAyFBE REWRIVEEEES. LW ERTRETD
HNnIEGSED, A—FL—TJ T TS 4 RE TR S
F=DEMOEFBARELLTHALTERULM, Tholk
HyNERICERCHO LA RT BOEEEEH LY
L,

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

80. R RE LEE CRERaA < CIIhaa0, N5
/¥y F OEFHEO— ML ORBSh A RS s
{,\

STERILIZATION BY HEAT

INEREE
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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
pracision. The position of the temperature probes used for
controlling and/or recording should have been determined

" |during the validation, and where applicable also checked

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

90. MEVBE DB T A7 N A BE/BEFv—MIT S E
WRAr— LTS5, WL FOMOBEIZL-TE
DETEHELEEEG > TRELATAISELRL, B
WSRO EOOREE Y —OME L) F—oas
DEFBTREL, MY T 558, AUAEICEREBEL-2
TFEOWMII LR L CHEBE LTRSS

Ly

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

91, {LERRIBLMI NN A A RSN Ao ——ZERLT
R, PIERMAEICRET B &L TELL,

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
pracessed.

92, ME R E O AR SRR ET AN BELR
EITEY D-OICRBEEME MR ERSR0, T
?H%Fsﬁli\ HRENOSHFABEEICROLTN RS
FLy,

03. 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 Ieakmg container would not be approved
for use.

93. ﬂﬂ%ﬁ%ﬁ’fb]b@m:m*ﬁ?ﬁ‘%?fﬁ@ THIBIEIZE
WT, #EESO BRI R L TEEEZ b h IS B
L =D HEEHROFANBILEShZIEEERE. 2
;Ca)fﬁﬁqIZET%}?'%EUHEI%W&U?J*XIEI:WE LAt
AEY AL

MOIST HEAT

k]

94. Both temperature and pressure should be used to
monitor the process. Gontrol instrumentation should
hormally be independent of monitoring instrumentation and
recording charts. Where automated control and monitering
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
ohserved 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 bottem of the chamber,
it may also be necessary to record the temperature at this
position, throughout the sterilisation period. There should
be frequent leak tests on the chamber when a vacuum
phase is part of the cycle.

94, RE TEOE_A—ILRELENOWAZANEIE,
AR LA BT TR R VR EFv— T
LTWAZE, BEHIEEVCE=A) VST EBNABONLNT
WAESEEETEERBEENERSNWTNAI L LR
T5ONIT L3V ERMT 528, VAT LRURE
HAOINOREGY AT AIZEY BBIN DL (TR E
MWL AERSAEWD, #TL-REERROEL
X, BRY A2V OBICEREFvy— st lbLTHEY
ICRERR T B Lo FrroA—DIER-RL— A5 5 i i
12D Ti, BESRAPCOBA0ORELEGT A0E
NHETHLS, BAYA2ILO—8RELTERETI—
fﬁ%‘:é%‘*liiﬁﬁh')*’h‘?& h%%ﬁﬁwﬁmatnb
gLy,

95. The items to be sterilised, other than products in
sealed containers; should be wrapped in a material which
allows removal of air and penetration of steam but

which prevents recontamination after sterilisation. All parts
of the load should be in contact with the sterilising agent
at the required temperature for the required time.

95. BMHBRRDOURLSNOBS . HERILIZEROB
REBROBREARHETCH LN, BELEH L cEaHE
TRELRITAEELTL, HAL-RE D OL To L
ﬁf\z\ﬁfmml#f'z‘%ﬁﬂ%fﬁJﬁ%ﬁ' bt -3 L WA & e W

YA
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98. 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.

9. WA AT ST ILEEIL

FERATHY, WRRLE
ﬁﬁ’*lwﬁ%’d‘fibéﬁ%g@ﬁbﬂ%% FhHOLESEREL
mmimbmm

DRY HEAT

A

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

97. LERBICHENWTIX, FyoN—NTERLEERL . JEE
BORSMNBATLIOEHE LT 5-0EEFEELTT
NIFEES L, BT SUILHEPAD A N2 —H BT &, O

should bs passed through a HEPA filter. Where this ITEMEHAOYVE I"ff%\iﬁ‘*l;t NYF—q2®
process is also —E&LTIUP}‘#Z‘//?‘"’Y’D CREBEERT AL,
intended to remove pyrogens, challenge tests using ’
endotoxins should be used as part of the validation. |-

W E

STERILISATION BY RADIATION :

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 methed 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,

98, IR E TR 2O MIO M EOR I E TSN
%0 ZLOBEERRU—HOTLEH BT SRR S
HHOT, COBEEIERICIVERREFBLGOIEN
EOCEAEFINZESOATRTED BIHREMIE
BREEZRELTROLNEEL,

89. 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 guantitative measurement of the dose received by the
product itself. Dosimeters should be inserted in the load in
sufficient number and close enough together to ensure
that there is always a dosimeter in the irradiator.

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

9. HETIEOBEHBEEE ‘Jﬁbﬁﬁ‘hffﬁbﬁlﬁ
Bt EREDFELEI, B RIckYRIRShi-REax
EENICTIEREESA Oy —2%2EHT L BB
FHCEEM ORI FTEHEHE, ELMORELTREAL, B
SHEOBIZEICHREHABDDRIITT L, TIATFYY
HOBEHEAVSES . REOEDHERICERT
):._t BRI ORINE S (T BSHEEOMNIFEHIDC

100. Biological indicators may be used as an additional
control

100 NAAQIHILA LDy —2—[LBMEEHR xS
LTHETAoEMNTES,

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

101 /W) F—2avOFEE. BEMBEOFEOESDR
WREEShLIEEHERICLGIThIEGELEL,

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

102. R B METYVIESFEIL. Biai&EADOEODE
RERILE T BESIZHH>TNVADE, BEHIEFAOEOE
%ﬁg?g@?t:\ BAHRRIEE BT AOERREI I

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

103. BIEHBEFZTOROONHHERRICEET S

[+

STERILISATION WITH ETHYLENE OXIDE

IFLUAFHARARICZESRE
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104. This method should only be used when no other
method is practicable. During process validation i should
be shown that there is no damaging effect on the product
and that the conditions and time allowed for degassing are
stich as to

reduce any residual gas and reaction products to defined
acceptable limits for the type of product or material.

104, COREAISMICHEN G ZLRONVEEOAREET
SHT&, TN F a3 OBRET, EIC kDM RE
ADE AN & A RIZH 1 D5 LRI, &I
mFFHEICSLTRESNERBA AR CBET AD KR
ERMOFRIREL TSRS EERE L,

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.

105, HRAEMEYOBEEEMANETHD, EiORE
EAFORERICHAShE-MEYNEELGNESE
i_‘;ﬁjé?;g%é BEMHOTEEEN LS ITEIZZEX

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

sterilisation,

108, HANDRBEDHIZ, BREVEREEHFTERE
NWERELBEICEHELTEMITAIELGL., ok
BICETLSETORBIX., RAFETONEER /ML |
NIETELNENSHBEHLHRELTNAM . Fhbm NS
W AREELEITEELE,

107. Each sterilisation cycle should be monitored with

suitable biclogical indicators, using the apprepriate number

of test pieces distributed throughout the load. The
information so obtained should form part of the batch
record.

{107, RETA LB O A OSH Ao Sh—

F—% FALE-ERENEHIC OGS @G E0T
AE—RERBWNVTEZR) T THIE, TOFERIL. 13y

[FLa—Fo—melamrhidtsb,

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

108. A VIR T ETCORHE., BELREFOFv/—H
U)!—jJ\:MSLs:E.fJ%.st?\:EF ‘EFHLTJJX@TCE EZ

HYAONEICRET 2L, EHERERYA2)L24
FWCTFv—MIRR ST DI, TOHERIL, /\u?r‘-lxrl—-
FO—EELATRIELE LY, :

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

100 BEE TR, WHEMIBRSShE-BET BY
HRAEHBENAO R EFEWEREINLRILETTIT
S-HEBLTRETIZL, COTRINNYF—L g%k
ERULE T IERBE,

FILTRATION OF MEDICINAL PRODUCTS WHIGH
CANNOT '
BE STERILISED IN THEIR CONTAINER

RRICBI I RE AR A AR D 58

110. Filkration 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 cannct be sterilised in the final
gontainer, solutions ar liguids 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
fitkers 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.

0. XRERBNTCORBENTRLES ., 2BEIT RS

THDEEHEINGL, BAEFRA TR A ETIL, &R

BEAEFELLA R THD, MRS RREEN TR T
TNGEE., BEXILGHREREATAR223y0 (RS
MR FENERELGARDEF T LEEH O I L4 —
TAHML, HoMLHRBALEBRBITRTAT AN TE
B CNBED AN AL KB OMERUVER AR LT

HIENTEDLD, DN ARERAITSAvEL TRk

THIEFHELGN., ZREE TELY, HOIRE O BN

[CdoTHEY DI EFEEBLAThEARL AL,
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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 fitter, immediately prior to filling, may be
advisable. The final sterile filtration should be carried out
as close as possible to the filling point.

11, DR E TR ERLTABREZEVRAZBEN:
. BELEBE I INAE—IZLIEIC2EA DA RETIE
ERNZITOCEMHEREIND, RIEEE S L, ATREEEY
FTARA L MNSEWFTCIThA T hidiBiiiy.,

112. Flibre—shedding characteristics of filters should be
minimal. '

112. 74 NA—D B OMHEO FEE I R/PRELET R EE
BIELY,

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 sclution 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.

113 BE D1 ILA—D T2, ERABRERI CAEEL AT

NiElEniaty, FLT ST RS, T2 T2
O—, FLyiy—ih—)L R EREO@E LT EZE AL
T ERERICEELETRERLEN, BaEo/ LY
WOAHBIZET LR, 20— RBSE ST
BT aFEAHEL AUT—UarhicELEFhiEani
Vo BEELNENIZCNLOHMENOEREER BN
(F5283L., AELAThIERSHN, ThbDFoy iR
(FAAWFRBO—WBETHIL, EBELEHRAI4IL3—
BEUIFPAUR I E—O e, HREIZHRE 35
T&, FDMD I )L 2—DSE &L E R EE CREREL
iThifinniiin, '

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

114, "YF =2 TREIESN TUWEWDRY, F—D 2L
- AEEA THALTIELAL,

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

115, 41051, BRORAERE (8 5oL IR
[kt L=y, SlE (B E R I kY, BRI
BEE8L B IFEANESITTRIL,

FINISHING OF STERILE PRODUCTS

HEEL DD RRE TIE ' ,

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

116, JTRLUEREENR LRI ELICRAShLE
TIEEIZTL—FAOBE FICRELEThEELEL,

2

117. Containers should be closed by appropriately
validated methods. Containers closed by fusion, e.g. glass
or plastic ampoules should be subject to 100% integrity
testing. Samples of other containers should be checked for
integrity according to appropriate procedures,

117 ABRIIETAENITFT—2avEsOAETEHEETLS
Lo HSARBWETSAFvIMO7 A INEDREASH
- HER L 100%EE MR BEERELA I IEGEML,
ZOOBEEORBIZ DL TIHEREIYY T LIZDN
CHYL A RETHEEEORRETHEThEELEL,

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 scon as possible
after stopper insertion.

118, ME IR CASNE=NATILOEEIEL AT LI
TR EN=AFILIZTILEF o T REEHOShEET
R THY, TOEHIFyITOBERDHE
BAEEA LS RAEOMEB LTRSS,

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.

110, EERhBI L BN REE T A EBCHIDT. B
tgmtfﬁwﬂ@ﬁzf:izﬁacm:ia—ﬁmzéﬁﬁumn
A5,
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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. Whers this latter approach is adopted, vials
should be protected by Grade A conditions up to the point
of leaving the aseptic processing area, and thereafter
stoppered vials should be protected with a Grade A air
supply until the cap has been crimped,

120, 1A TP A DFov T EBE/HHITREEIN =X v T%
AWTEETRELTEELTHENL . R EE X
THOY— TR LLTEBLTERLY, Tﬁ%ﬂ)?jlﬂ——
FEFALESS . RETERE MK AT CRS L
ATHRESD, TOHLT v I REXFDONIETCIZY
L—FADQZESEHT cRESh T hIE S0,

121. Vials with missing or displaced stoppers should he
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 o minimise microbial
contamination.

121, #DVoy LI ELWDEIE AU A 7 LTSI
HRENZERYEEMIT TSN, SFHEHAT—Iay
TADNABBRGIGE, AT ILISEREERMLGN &
3. if_iﬂim,ﬁ%’&ﬁd\ﬁﬁ&?éf—&)w;@’aﬁﬁiﬂ‘iﬁ_
RLATFhiddisiain,

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

122. 7O RGN 7 (RABSYRT £V L—RTEREN
AEHERFRTHEOICHERTHY, EEMDEE~DA
DEENAZRNTHE-HIZERATHA,

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

123 BE T CHBEEhERHE. TORELEME O%.
3&53{—{%?#1;@\%)b\ﬁﬁﬁﬂ‘%}%a)%ﬁ%’&%ﬁﬁbmﬂ’uf

124, Filled containers of parenteral products should he
inspected individually for extraneous contamination or
other defects. When inspection is done visually, it should
be done under suitable and controlled conditions of

_ [iNumination and background. Operators deing 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,

124, RTALEEHEIZEMEZOMD kﬁfﬁl:m\ﬂ@
EHCRELLGTAIEELEN., BEBEOBRSIE. |
ELERICODTEHESNBYLGERT TSy, E
PRERGRIEAREEZT, RESEHOESIIEE
#EFLTRAREERT, XREDERChRBEES |
SRAFNITESAL, O ERERERVAES I,
TOIIBIC/N)T—L a0 . AR XM
HEEEHRALATAERSEL,. ThoOfEREDFLY

the process should be validated and the performance of [Tl n LY,
the equipment checked at intervals. Results

should be recorded.

QUALITY GONTROL mEEE

125. The sterility test applied to the finished product
should only be regarded as the last in a seriss of control
measures by which sterility is assured. The test should be
validated for the product(s) concerned.

125 BREROBRRAGRL. RALERLT 56— B0

BFERO—FBRTCEREITILOELIUBITTCHS,
SRR BRI YERM ROV TAYF =g d =LA
¥ (A=Y A A

126. In those cases where parametric release has been
authorised, special attention should be paid to the
validation and the monitoring of the entire manufacturing
process.

126. ATAR ) ) ) —Z WRBISh TR IBSILELET
Ba2do/)T—avblsma)uy fdﬁﬂll?a&:“’é??bb
Wrhificsiziy,

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.

127 BEABRBY L TINIENRAvF L EERFTT LD TH
I‘H’L (B0, LOLEHC, Ao F O ThiERO) 25
EDB B EEDLNIBANLERUEY TN EESDHELIE.

a) for products which have been filled aseptically, samples
should include containers filled at the beginning and end of
the batch and after any significant intervention:

a MEMICKETAShE#RIZIOWTIE. Yo7 ILERT
ABRIBBEETROLO ., RULNIZEKRETADR
DHEOEELTE,
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b} for products which have been heat sterilised in their b %ﬁ@ﬂﬁ%lﬁf:d:é%%liﬁﬁ#ﬁl:?ﬁ)&éhk%@G‘)
final containers, consideration should be given to taking hd, BhiREOENEbhSE MY T ILERI
samples from the potentially coolest part of the load. FAHEEERETH L.
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MANUFACTURE OF BIOLOGICAL MEDICINAL. EMEMNAF O HE
PRODUCTS FOR HUMAN USE
SCOPE #iE

The methods employed in the manufacture of biological
medicinal products are a critical factor in shaping the
approptiate regulatory control. Biological medicinal
products can be defined therefore largely by reference to
their methad of manufacture. Biological medicinal products
prepared by the following methods of manufacture will fall
under the scope of this annex (1).

ERFREFIOEE S,

‘ BB 5 LT
ETHE T O— Tl b, LIhioT. EMEPmEFn X
HINET DEBE S EI-E S CRE T Ao LA TES, 4l
FOREFEI Lo TRBESN D ENE B F 30
DHETHD,

a) Microbial cultures, excludmg those resulting from r—DNA
techniques:

a) rDNARIT DL J oM 2B DERRS MEDIEE,

b) Microbial and cell cultures, including those resulting from
recombinant DNA or hybridoma techniques;

b) #H#Z DNABAIT R 4/ A T F—2 FE il o
DESTMAEME CHIEE,

bhdt

¢} Extraction from biological tissues

o) £ S D

d) Propagation of live agents in embryos or animals

d) i%f:ﬁ'&&%a)ﬂ&mﬁmm@migﬁﬁ

(Not all of the aspects of this annex may necessarily apply
to products in category a).

Note: In drawing up this guidance, due consideration has
been given to the general requirements for manufacturing

establishments and control laboratories proposed by the
WHO,

(hT7TVaDE R/ AXEOTRATORERAEREINS
EIERLALY)

s
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LS WY SN

The present guidance does not lay down detailed
requirements Tor specific classes of biological products.

EHAF RS EMZ RO ISR LIS\l ER
FEFZEHE-LO T,

PRINCIPLE

If Al

The manufacture of biclogical medicinal products involves
certain specific considerations arising from the nature of
the products and the processes. The way in which
biological medicinal products are produced, sontrolled and
administered make some particular precautions necessary.

RO NS . AR RO T ROBEL B
HEIEABELLSD, MR iF OE . S (RS
DHEIEY, LD DAL EENBETHS,

Unlike conventional medicinal products, which are
reproduced using chemical and physical techniques
capable of a high degree of consistency, the production of
biolegical medicinal products involves bioclogical processes
and materials, such as cultivation of cells or extraction of
material from living organisms. These biological processes
may display inherent variability, so that the range and
nature of by—products are variable. Moreover, the materials
used in these cultivation processes provide good
substrates for growth of microbial contaminants.

RO ERLR THE. DANERICLY . BEG B A
ALTRYVELEBENATHETHE. —H, L]
DR (TIE, MBI LE AL DI EL o= A
R TERUFEHMNE TG, EWPHTRICLES
OEEELHY, FIENOHER CEH AR THD.
ShHIC, TORBTECHEMATHRMB L, MAEwEL0
BAERET SRELLD,
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Control of biclogical medicinal products usually involves
bioclogical analytical techniques which have a greater
variability than physico—chemical determinations. In— .
process controls therefore take on a great importance in .
the manufacture of biclogical medicinal products.

MR RR D E L ﬁ%i%%ﬂﬁ ‘Hﬂifﬁ?&ﬁao
M. FO ISR - ESEAREIZ LA TESEL
KEW, LE=A>TEYFPHHAOMETIE, TIENRER
MNEBICEETHD.

The special properties of biolagical medicinal products
require careful consideration in any code of Good
Manufacturing Practice and the development of this annex
takes these points into account, '

EMFRHUADEEICLY . GMPRFEZHECEET S
‘_H;‘ZE&’)I:;#L% o AXEDEHIL, TR REBELT
{TO —_0

PERSONNEL

AE

1. All personnel (including those concerned with cleaning,
maintenance or quality control) employed in areas where
biological medicinal products are manufactured should
receive additional training specific to the products
manufactured and to their work. Personnel should be glven
relevant, information and training in hygiene and
microbiology.

(RIS, ERUHMEDIET HEE

1. EHRRERAZESETITU 7B ER S E GER.
BFNIZSEEHICEAFRTIHEEESD) &, EET L85
BUEBICAUEENIEEZ G hEimsin, pE%
: B U N
At E ey g ad b (R A=Y £d A :

2. Persons responsible for preduction and quality control
should have an adequate background in relevant scientific
disciplines, such as bacteriology, hiology, biometry,
chemistry, medicine, pharmacy, pharmacology, virology,
immunology and veterinary medicine, together with
sufficient practical experience to enable them to exercise
their management function for the process concerned.

LHEERVGEEROELE L, ZETHTRICONT

OEBEEEAR R -9 120, HIE P, EWP, EVRES,
b5, B4, B, B, DARFE, REFRUER

EFEOMES FICH T HEVEME S+ 270REEER
EOHEROELT S

3. The immunological status of personnel may have to be
taken into consideration for product safety. All personnel
engaged in production, maintenance, testing and animal
care {and inspectors) should be vaccinated where
hecessary with appropriate specific vaccines and have
regular health checks, Apart from the obvious preoblem of
exposure of staff to infectious agents, potent toxins or
allergens, it is necessary to avoid the risk of contamination
of a production batch with infectious agents. Visitors
should generally be excluded from production areas.

3HGOREMERICE, HEEORERBEEELY
Hmm.bm\ﬂa%oo W, B RBREUEYSAE
(LRE)ETOEEEEICHL, REICHRLTETEDS
FUEEEL, EHNICBREZHNERSNWE T NIELS
by, EEE MBS YE, BmABER, XTLLS Y
[ZIBRENEENSHLNERIEO M, S, ST AR
MBIk >TEREND) A EREHT L ELBETH

5. BE. BFFEETYTIZAR TEALLLY,

4. Any changes in the immunological status of personnel
which could adversely affect the quality of the product
should preclude work in the production area. Production of
BCG vaccine and tuberculin products should be restricted
to staff who are carefully monitored by regular checks of
immunological status or chest X-ray.

APEERDOREFIREC ARORBFICEZEERIT
FTEEINOHLIEENELIIGEE, RETY T TOEE
MSHAEEFIIEEEAN . BCGIIF BRI NI
B G OEE I, REPHRESV EMXRESRE R

AR &Y ERGEEL TOWAURRAICIRELLT
NFREBELY,

5. In the course of a working day, personnel should not:
pass from areas whers exposure to live organisms or
animals is possible to areas where other products or
different organisms are handled. If such passage is
unavoidable, clearly defined decontamination measures,
including change of clothing and shoes and, where
necessary, showering should be followed by staff involved
in any such production.

SHEZET IEEROSBIC, £EF-MEBITEMA~
OBENRECYILZTUZHIS, ORI ETLHME
WA RS T T ICBEL TIEARSE0, 20 5348 h
THRELVEREE T, MEXRRUBYBOZTER, BEIZEL
TN —%BUS, EWV-T=BAREICHEL RIS
R oY N AR ANEY A AR
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6. The degree of environmental control of particulate and
microbial contamination of the production premises should
he adapted to the product and the production step, bearing
in mind the level of contamination of the starting materials
and the risk to the finished product.

6 SLENE R 50 S WA T RO EMOR S EEOEE
I3, MEEEOFLL AN RUBEHS~DYRIEEE
DL, 4HERRUBETRISEALE IR,

7. The risk of cross—contamination between biclogical
medicinal products, especially during those stages of the
manufacturing process in which live organisms are used,
may require additional precautions with respect to facilities
and equipment, such as the use of dedicated facilities and
equipment, production on a campaign basis and the use of
closed systems. The nature of the product as well as tha
equipment used will determine the level of segregation
needed to avoid cross—contamination.

TRICEEEMEREERT 2RERREICE LT, &%
RSB O EEEH LS 55, EHEMKS, EB5E0
A, FvoR—8E SO0—XRY A FLOHBEZD.
BANGIE T RESRASHEL LD CHDD 0 3 S EE
ELRREEL AL, SRS E R UERT AEEIC
IELTRET D,

8. In principle, dedicated facilities should be used for the
production of BCG vaceine and for the handling of live
organisms used in production of tuberculin products.

8. FHIELT,. BCGIIF U DEERTVYA LS B E
BT EE-EMEERYIESEE L. %Fﬁbﬁ.&’&
FRLAZTAE RS,

9. Dedicated facilities should be used for the handling of
Bacillus anthracis, of Clostridium botulinum and of
Clostridium tetani until the inactivation process is
accomplished.

9.5 BH . RVURAHE., BSRBEICDILNTIE, x,ﬁwm
i@tmﬁ“éirﬁﬁmm&tﬂw#&bmfmi&bm
iy,

10. Production on a campaign basis may be acceptable for
other spore forming organisms provided that the facilities
are dedicated to this group of products and not more than
one product is processed at any one time.

10. ZOMOFRAICOWCE, BENCORBOHZE
AOLOTHY NECERORIBEBELANILEFEN
2. FHUR—U "2 OHEENFEEID,

11. Simultaneous production in the same area using closed
systems of biofermenters may be acceptable for products
such as monoclonal antibodies and products prepared hy
DNA technigues.

1. B/ 20— F LA RUDNARSER B LR e
OE&IE. FBEOIO—ARU AT AFHIALT. AT
UFRTEIFICEETDHIENGEETShS, -

12. Processing steps after harvesting may be carried out
simultaneously in the same production area provided that
adeguate precautions are taken to prevent cross
contamination. For killed vaccines and toxoids, such
parallel processing should only be performed after
inactivation of the culture or after detoxification.

12 IRFEEDINT(E, BHHREREETHEN B L
HLLEEHIC. ALEET) PR TCRIBHIER T 5260

TCEL, BEVIF U RUNVARDIES . #0O &L51F

HE;JJUIzii%%%SFETH:?&S&ld:ﬁ@%%r:om%ﬁn‘é:

13. Positive pressure areas should be used to process
sterile products but negative pressure in specific areas at
point of exposure of pathogens is acceptable for
containment reasons.

13. EARUBONITICEBED) 7EFERLETRITES
LAY, aﬁlﬁﬁ:ﬂﬁsﬁﬂ%/huﬁéﬁﬁ®I')7LOL\'C
& HUAHERAICIEELHBEINS,

Where negative pressure areas or safety cabinets are used
for aseptic processing of pathogens, they should be
surrounded by a positive pressure sterile zone.

FEAOEERFECRETY 7 LI Ee T vC RN EfE | .
FI9 3 A . 20 BEILBEOMRE Y — TRl
rhidtis sy, . o

14, Air filtration units should be specific to the processing
area concerned and recirculation of air should not oceur
from areas handling live pathogenic organisms.

14, ZEVTHIRETYFICEEOESEAM1 -y E8E
L. &EE-mREERUESTU 7ML - S N EEEL
ANAESSTIal By sR P e =v N AW
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15. The layout and design of production areas and
equipment should permit effective cleaning and
decontamination (e.g.-by fumigation}. The adequacy of
cleaning and decontamination procedures should be
validated.

15. %LI'JTtuﬁff"U)ﬁEﬁ&lﬁ&nﬂi\xﬂ%ﬂ’)ﬁ;ﬁ?ﬂ?&
Uﬂ%ﬁ‘é(tﬁﬁifﬁﬁﬁf) AHEEALO TRIThIEELE,

#m#lﬁ&tﬂ%%%]lﬁa)ﬁﬂ]ﬁh?l,\“tf\U'Tmyzu"é
%Fﬁb&ﬁﬂfifdbﬁb\

16. Equipment used during handling of live organisms
should be designed to maintain cultures in a pure state and
uncontaminated by external sources during processing.

16. EE-HEEZIUESERICERT HEER. E5E
FHI R EE T, TR ORI SO F A5 EE
[CHEEFTE DL, BETLAaT RS0,

17. Pipework systems, valves and vent filters should be
{properly designed to facilitate cleaning and sterilisation.
The use of ‘clean in place’ and ‘sterilise in place’
systems should be encouraged. Valves on fermentation
vessels should be completely steam sterilisable. Air vent
filters should be hydrophobic and validated for their
scheduled life span.

17. BE . FRUAUR- 24 L2—F, BRECEELIL
LF NS ISEIICERS S AT hEESEL. CIPRT
SIPUATLADFIFAAEELL, BEROMIITEIZESR
FWEAHEE LD TSRS R T )R —
ZEAKEEL., FRETAERMBISOLTA) T3 T
BirEh-bnThdIE, :

18. Primary containment should be designed and tested to
demonstrate freedom from leakage risk.

18. —RBLADIE, VI DURAIBERNEERITE
L &BITERE L BB LA hidaniin,

19. Effluents which may contain pathogenic micro—
organisms should be effectively decontaminated.

15, ERAENES GRS oA R
BB RITEDHL,

"120. Due to the variability of biclogical products or
processes, some additives or ingredignts have to be
measured or weighed during the production process {e.g.

20 FEMER O IR AEDS oo, &
EITEN. fohQEMIRILHEM=OVNT, HEX(E
FEELAHFELED (B 8% . cOBE. chi

buffers). In these cases, small stocks of these substances |DWEDAMyZid 8, WERBCHRELTLEL,
may be kept in the production area. '
ANIMAL QUARTERS AND CARE YRS ESRRUZT ORI,

21. Animals are used for the manufacture of a number of
biological products, for example polio vaccine (monkeys),
snake antivenoms (horses and gpats), rables vaceine
(rabbits, mice and hamsters} and serum gonadotrapin
(horses). In addition, animals may also be used in the
quality control of most sera and vaccines, e.g. pertussis
vaccine (mice), pyrogenicity {rabbits), BCG vaccine
_|(guinea—pigs).

21. RYFDHFL (H)L)  ~AERFER(TIREYE),
FERFTDIF (D, TOARVPNALRS—) | [FT
FRrOE L (9 Y, sEXELREDFRE S OEEC
EMERSH DS, TDIEM BHEDIF (X IR).,
FEMWE (Y F) . BCGD T (ENEYNGEE KR
iﬁ;g%q{;&%wv’J?ywﬁﬁﬂéﬂl:ﬁﬂ%ﬁﬁméhé

22, Quarters for animals used in production and control of
biological products should tie separated from production
and control areas. The health status of animals from which
some starting materials are derived and of those used for
guality control and safety testing should be monitored and
recorded. Staff employed in such areas must be provided
with special clothing and changing facilities. Where
monkeys are used for the production or quality control of
biclogical medicinal products, special consideration is
required as laid down in the current WHO Requirements for
Biological Substances No. 7.

22. EFRAEROMELSRICFERAT 8RR, &
ETYFTRUSEIY7EMIZUGHNIXEGEN, 5
aaﬂj%lﬁﬂfﬂfﬁfﬁ%héﬁzmnbtmmﬁ BEUReHE
HERICHETIBYORERES, T4 LTHIEZ
LEHNIERSED, COSSETY 7 CEERAIT. 5
RlitEEk EEREFREShEThIEELEL, £
BB O SES LME R ESRICYIILEERT A58
4. BEFOWHO L A E B R ETENo. 7ICEHBNT
WBESICHRIGRENDECHL.
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|23. Specifications for biological starting materials may need

additional documentation on the source, origin, method of
manufacture and controls applied, partlcularly
misrobiclogical controls.

23, EMFeiRIFEH ORIEEICIE, 6T, B, 8
EAERUEESE, BB EECOLT, 8
mORAEHELTHGEENRH D,

24, Specifications are routinely required for intermediate
and bulk biological medicinal products.

24, FFHRETEMFHERNOPREFER T LSEEIZD
WTHRELETHD.

PRCDUCTION

TE

[ Starting materials

H R IR

25, The source, origin and suitability of starting materials
should be clearly defined. Where the necessary tests take
a long time, it may be permissible to process starting
materials before the results of the tests are availahle. In
such cases, release of a finished product is conditional on
satisfactory results of these tests,

25. HFERMOMHGT, ERRUES EE@%E&L&EEL
BITEESEN, BEGHRICRVOEMEE T84
&, AREROAFIICHERMEN L TEAEhA
LY. FOXITEGIF, BRBROHFAIEEEL., L5
REBOSHEERKLT .

26. Where sterilisation of starting materials is required, it
should be carried out where possible by heat. Where
necessary, other appropriate methods may also be used
for inactivation of biological materials (e.g. irradiation).

26. HFEFEHORENHELIHEICEL, ATHELRY ik
BETERY Do BECHLT, MOBET %k (st
REIGE) AR E R B ML TH R,

Seed lot and cell bank system

—Favb RO NL DV AT L

27. In order to prevent the unwanted drift of properties
which might ensue from repeated subcultures or multiple
generations, the production of biological medicinal products
obtained by microbial culture, cell culture or propagation in
embryos and animals should be based on a system of
master and working seed lots and/or cell banks.

2], BRESVHAZERHBRELTOEELIILVEE
HOEBNHELLLKS, HEMIEE, HAEER LT
e b OB LAY HNES OIS

(£, RRAA—L—FAayh e —F o5 —RKavh, ikt

N OOL AFLIZE DG RIERLEL,

28. The number of generations (doublings, passages)

" Ibetween the seed lot or cell bank and the finished product

should be consistent with the marketing authorisation
dossier. Scaling up of the process should not change this

fundamental relationship,

28, —FOwb IR A SR OB O

(f&m, #4848 BRHEE) (X, RFERAFEEL—BLETNIEES
B, TEOAr—NLT7yIOBHORANERELTE
LTIEASAL,

29, Seed lots and cell banks should be adequately
characterised and tested for contaminants. Their suitability
for use should be further demonstrated by the cons;stency
of the characteristics and quality of the successive
batches of product. Seed lots and cell banks should be
established, stored and used in such a way as to minimise
the risks of contamination or alteration,

|29 S—FOUFRUELALGITERAGOAES . B

Iz ZOREEREL, RBLAThEabi, —R
Byb R UL 2OFABESHIZDOTIE, ESITHR,
DB B/ O FHOFHER VR EO— EiE- kY E5F
T 5, BT XUSEM RO MENRIZHIZ 5AD &S
28 —RRw b R OETEIL, BEFL. AL
hlEArs A,

30, Establishment. of the seed lot and cell bank should be
performed in a suitably controlled environment to protect
the seed lot and the cell bank and, if applicable, the
personnel handling it. During the establishment of the seed
Iot and cell bank, no other living or infectious material (e.g.
virus, cell lines or cell strains) should be handled _
simultaneously in the same area or by the same persons.

30. —Fnvubk, LAY NEYTAESICILFNS
FRSHEERMERINL LS W CHIHEh - I8E T,
—ROyh R LS SRR ST T S Ly,
MEESNIITOEGLED., Y —RFavh R UL 05 |
O IZIE, A—TUTHT, XILRE-~ A, FrFC
thDEE, ENEREEOME (YIILA, R T
R L) E YR Tl DA,
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31. Evidence of the stability and recovery of the seeds and
banks should be documented. Storage containers should
be hermetically sealed, clearly labelled and kept at an
appropriate temperature. An inventory should be
meticulously kept. Storage temperature should be recorded
continuously for freezers and properly monitored for liquid
nitrogen., Any deviation from set limits and any corrective
action taken should be recorded.

31 Ry ROV DORENELE LD
M EICFHEDRITISELH, RERREEHL . N
([ZFRRL, WU E CREVRTNIEESE0, FEEE
FHLOFEEER>TRE Y S. REREIAREEDS
&, EEICE L REEREHHY HIGEICEEIC
BEEEE=AILTT D, BESH-RAEN DR
BURERBITATRELGThEESE0,

32. Only authorised personnel should be allowed to handle
the material and this handling shiould be done under the
supervision of a responsible person. Access to stored
material should be controlled. Different seed lots or cell
banks should be stored in such a way to avoid confusion or
cross~contamination. It is desirable to split the seed lots
and cell banks and to store the parts at different locations
so as to minimise the risks of total loss.

32. FralSh -t QA REERUIES LN TtEL &
= RUPWNEBEEFOEEO T Cfrbhiirhidani
LY, BEPEAOT7 I RAEEELTThEESMN, &
EOBIL., BGL—FAavk oA 2IZREORR
EAE LAV S EELLDIThIERLEL, 2 —F
AYrO I S IR T R THbON D) A 0ERNMNIT 5=
&, INVHFHICLTRLGSIBRICHRE T HoENEELL,

33. All containers of master or working cell banks and seed
lots should be treated identically during storage. Once
removed from storage, the containers should not be
returned to the stock.

33. BEHE, TRE—XED T OE LR Rk
UL —FiyhOd R TOERE . FEMDEFCHRY K

3, —EREEHMASIUM LEARRIE, “ELEESRT
IZRELTIFaBEAL,

Operating principles

e

34, The growth promoting properties of culture media
should be demonstrated.

g4. g Hh OIERE{R MM BEA S & CEAEERL AT RIS
b

35. Addition of materials or cultures to fermenters and
other vessels and the taking of samples should be carried
out under carefully controlled conditions to ensure that
absence of contamination is maintained. Care should be
taken to ensure that vessels are correctly connected when
addition or sampling take place.

35. EERERUFDOMOBERA~ORE XIXIEEMO FM
BUY TR, FROGIVREATRERIZHESH
AL, TEECEESA-ZH4 T CEELIThIEES
LY BINE UG I OBICE., BBESHEEIZIELL
EEESNALSITEELETAIEELEL,

36. Centrifugation and blending of products can lead to
aerosol formation, and containment of such activities to
prevent transfer of live micro—organisms is necessary.

36. B OB DRSS T, T7OVILLARETZE
TN Do Ko T EFLTOAMEDARELIN K
3, :0)_4:5&4’E¥0)i’1ti&&)ﬁuz\¥ﬁﬁéo

37. If possible, media should be sterilised in siti. In—line
sterilising filters for routine addition of gases, media, acids
or alkalis, defoaming agents ete. to fermenters should be
used where possible.

37. MEETHNE, EEREOFREMERE TS, alHE
MBS %, ARMICESEICHRNT 2R, i, BXiE
ZILAY GEAaREE OO, AVSAVBE I IILA—E
FRTAHE,

38. Careful consideration should be given to the validation
of any necessary virus removal or inactivation undertakerr.

38, SN OTA I ABEITITREEIEET OB/ REL
;3—%0)/ WF—2avicwL T, EERNERAHRET
B

39. In cases where a virus inactivation or removal process
is performed during manufacture, measures should be
taken to avoid the risk of recontamination of treated
products by nontreated products.

30, BEIEPITHANADAFREEREBFEEFTIESIC
(£, MIBFSRSAKRBEIHR(CLS>THFESNDIRY
#EWT H50MEZHCTTAIFELLL,
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40. A wide variety of equipment is used for
chromatography, and in general such equipment should be
dedicated to the purification of one product and should be
sterilised or sanitised between baiches. The use of the
same equipment at different stages of processing should
be discouraged. Acceptance criteria, life span and

sanitation or sterilisation me.thocl of columns should be
defined.

A0, Om?b{?'“%jzrmr’:uféii—siﬁﬁ KERShD
MR FOIIBEBETEBLI DO OBz LTE
BHéL AyFRBICRBRIGGHSELR M AERL L, BE
RETRGDNBRECHERTHCLERELGN, 15
LOEREEE FHEYE, RCGHERIIRE A LEEE
Lzl stan,

QUALITY GONTROL

41, In—process controls play a specially important role in
ensuring the consistency of the quality of biological
medicinal products, Those controls which are crucial for
quality {e.g. virus removal) but which cannet be carried out
on the finished product, should be performed at an
appropriate stage of production.

4, EPENAROREO—-SHERICE. TEAEHE
MEICEELREEER-T, RE LR R (Y1 ILRGE
7'““5)T_i!\%faﬁznn”Gfi%Bﬁ'C%hL\MIEL_’JL\"Cli ]
P B E BRI TR LT IS,

42. It may be necessary to retain samples of intermediate
products in sufficient quantities and under appropriate
storage conditions to allow the repetition or confirmation
of a hatch control.

7 \‘.)3:0) ﬂj&ﬁRULL’C‘fj‘jﬁ\ ﬁﬁum%/— 3 L.&i]\ﬂ:ll %
AESC, HERGED YT NO TS EE, WIRE
R TRIET ABEN DD THES,

43. CGontinuous mohitoring of certain production processes
is necessary, for example fermentation. Such data should
form part of the batch record.

WRILBEETEOIOSURHEOMETEICOLCLER
E=RYL T BBETHL, TOLIET —2ERETRO
—ELLETRIEDELY,

44. Where continuous culture is used, special consideration
should be given to the quality control requirements arising
from this type of production method.

EREEAERETEEE. 0SS EMSIRE
THREER LOEREHIIOLWTIEIAEEL DI
FALIEABALY,
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MANUFACTURE OF RADIOPHARMACEUTICALS

Bt ERAORE

PRINCIPLE

EE]

The manufacture of radiopharmaceuticals should be
undertaken in accordance with the principles of Good
Manufacturing Practice for Medicinal Products Part land HL.
This annex specifically addresses some of the practices,
which may be specific for radiopharmaceuticals.

St EREROEEL, EESEGMP/ A—ME U (Good
Manufacturing Practice for Madicinal Products Part [ and
D OFERNZHE->TITHT &0 AXEIL, BETEEEMAIZH
FO—ROEHLAELET D,

A—VTA AF =2 B2 - i B R R
VFBREHL TS ELRAEDH-F

Note i .Preparation of radiopharmaceuticals in
radiopharmacies(haspitals or certainpharmacies),using
Generators and Kits with a marketing authorisation or a
hational licence,is not coveraed by this guideline,unless
covered by national requirement.

BEMEER (RRVEEOER) 12815, REAEOE
DRARER TV m L~ 0y A AL E
ESORML, BOBEHITEFNLTOEWRY ., KHAK
SALDREELLLY,

Note ii .According to radiation protection regulations it
should be ensured that any medical exposure is under the
clinical responsibility of a practitioner. In diagnostic and
therapeutic nuclear medicine practices a medical physics
expett should be available.

TR (LD 2 TOERLOBSNE~DRE
Ii HERICEMOEFRIMELOHECITOLRINIEERSE
PHRUBEOEOOMEFZE T, ERYEE

on/

w%Fﬂ%fﬁﬁMr-‘é%;—)t LitFhidasiin,

Note iii.This annex is also applicable to
radiopharmaceuticals used in clinical trials.

ﬁ%ﬁl‘i Eﬁﬁnﬂﬁﬁfﬁﬁ%?%ﬁkﬁﬂiﬁimkﬁ S

. |Note iv.Transport of radiopharmaceuticals is regulated by
the International Atomic Energy Association {IAEA) and
radiation protection requirements.

R EEEROBE . BlsE T 1B UAEA) B O
(SR | L LREEND,

Note v. It is recognised that there are acceptable
methods, other than those described in this annex, which
are capable of achieving the principles of Quality
Assurance. Other methods should be validated and provide
a level of Quality Assurance at least equivalent to those
set out in this annex.

EXEICERHEIhTLSAZLC, RBERIEORAZE
ERETHOENTES, IFR A A LN HD. Thold,
N T—avhiERSh, AXECREShTWSEH0E
['lf‘"%u.td) LAILD Eﬁuﬁi%f‘b?%@ffilfhfifd
Bigly,

INTRODUCTION

FF X

1.The manufacturing and handling of radiopharmaceuticals
is potentially hazardous, The level of risk depends in
particular upon the types of radiation, the energy of
radiation and the half-lives of radioactive isotopes.
Particular attention must be paid to the prevention of
crass—contamination, to the retention of radionuclide
contaminants, and to waste disposal.

1B EERR O S ERURYIREBENICEREE
BATND, YRIOLALIZ, BEMIZE, BEHERO 210
7. BEHRO IR )L — BA R AOSLEHICLoT
B3, RXEXO TR MAERESRMORE. J%
EMNEICIEIFISERE RSB ELNH D,

2.Due to short shelf-life of their radionuclides, some
radiapharmaceuticals may be released before completion
of all quality control tests. In this case, the exact and
detailed description of the whole release procedure
including the responsihilities of the involved personnel and
the continuous assessment of the effectiveness of the .
quality assurance system is essential.

2 BEHEREO FIRILEL 26, —BOBRSEESE
GlE. 2 TOREEHEBRART I BRI AHECE
5. COBE. BREEOEEEZSHESAOHEHETIE
DIEFEMOBEGRRE, REREATLOFEMMED
MR AR H & CTH B,

1/8




3.This puideline is applicable to manufacturing procedures
emplayed by industrial manufacturers, Nuclear

{Centres/Institutes and PET Centres for the production

and quality control of the following types of products:

IAHARS AL, TRMBHE RS, FFhta—
HRUPET LA~ LUTOREOMGORERVRE
EHEICHWSEEFIRICERASh S,

Radiopharmaceuticals

~Positron Emitting (PET) Radiopharmaceuticals

* Radioactive Precursors for radiopharmaceutical
production

~Radionuclide Generators

BT ERE &

BRI (PET) BEHEIEES
TR B EE S B E D A P T ER R
R EEED AL —8

Teotmapiiie g!ian R QNP e NS (rereatng) el et eannes

Pefybommmifny  Poadbliohiun Chonidl [ Fdoslon (Bommly  Mtetrofid
TR (Pwlan  ioded i Hendbead g |
Tedei ety | Reairlysinen | Pracessly

R ST T e 13§ TR e
IR, | T R

[ e yme |
A
SRR

Leee L

Bwm |

[T
R

1
1
i

* Target and transfer system from cyclotron to synthesis
rig may be considered as the first step of active substance
manufacture '

FFAOORAU A b A ERIEECO BER VRS X LI
& HPES RO E— B ER BN TED,

4. The manufacturer of the final radiopharmaceutical should
describe and justify the steps for manufacture of the
active substance and the final medicinal product and which
GMP (part [ or-II) applies for the specific process /
manufacturing steps. ‘

AR ERSOEEE L. AUES EREEHE
DEERE. RUFThEThO TR,/ RIS OGMP
(IA—MIITN ARSI ENZ DWW TERLTEFRLLD
TREROZYHERESTAIEESEL,

5.Preparation of radiopharmaceuticals involves adherence
to regulations on radiation protection.

S IRETEEE RO AR G, R B E T A0
WERBETHE.

6.Radiopharmaceuticals te be administered parenterally

~ |should comply with sterility requirements for parenterals

and, where relevant, aseptic working conditions for the
manufacture of sterile medicinal products, which are
covered in PIC/S GMP Guide, Annex 1.

6IEEOMICIR SSNDBATEERERE, JFHEOMAID
ERAMEBEHEREUEYTIBAIERAREEDO DO
BREEGEETLAThIE RS0, ShniZPIC/S
GMPHAFSA, Amnex1 D ETH D,

7. Specifications and quality control testing procedures for
the most commonly used radiopharmaceuticals are
specified in the European {or other relevant)
Pharmacopeeia or in the marketing authorisation.

1EROARAShORFEEEROHR RV RE EHHER
FMREL, BXR (L2 othd BRSNS ZERF XILIRSE
AFAlICESh D,

Clinical Trials

iR PR SR

8. Radiopharmaceuticals intended for use in clinical trials
as investigational medicinal products should in addition be
produced in accordance with the principles in PIG/S GMP
Guide, Annex 13.

{QUALITY ASSURANCE 777~

8BS B TABELIL TR P EO RSN EEER L.
HIZ, PIC/S GMPHAKS AL Annex13DERIZft >l
LA IS SAL,

on B ARG

9. Quality assurance is of even greater importance in the
manufacture of radiopharmaceuticals because of thair
particular characteristics, low volumes and in some
circumstances the need to administer the product before
testing is complete. '

9 MAMERSICIHEONELNHY . LEEET. 15
SIS THRBASE T I 5H R RAF RS TAREM
hoH HAMEEADEEICBOTITSE RN LY
LWoZ3ERETHS.
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10. As with all pharmaceuticals, the producis must be well
protectad against contamination and cross—contamination.
However, the environment and the operators must also be
protected against radiation. This means that the role of an
effective quality assurance system is of the utmost
importance.

10 2 TOEEMERLL, BMHITFRBEVREILEFEMT
SIAREL AT hIEi ol X, BB L EEE RS
MEEIELATRIFEBEN,, DEY, ’ﬁ;vﬁfckunﬁi%ﬁﬁyx
TAG)%T“?“&%%J*E%@E’C&%O

11. It is important that the data generated by the
monitoring of premises and processes are rigorously
recorded and evaluated as part of the release process.

1. RV TEOE=2)TICIUERSh T4
% MFTHEBEO—MEL CERBICRELFMTH L
A FEETHL,

12. The principles of qualification and validation should be
applied to the manufacturing of radiopharmaceuticals and a
risk management approach should be used to determine
the extent of qualification/validation, focusing on a
combination of Geod Manufacturing Practice and Radiation
Protection.

12 AT ERE SO A B I REESHE B U/N) T—33
> ORBEFERALE T ILEEEN, R JAIIR—TA
Vg, GMPRUBSHEIFEOMAShHICEREST
T EAEEETEL 3T — S ar OEEOREICHAVLGT
NIFARBTL,

PERSONNEL

AR

13. All manufacturing operations should be carried out
under the responsibility of personnel with additional
campetence in radiation protection. Personnel invelved in
production, analytical control and release of
radicpharmaceuticals should be appropriately trained in
radiopharmaceutical specific aspects of the quality
management system. The Authorised Persen should have
the overall responsibility for release of the products.

13. ELEFETL T, BaREEORREZEBMELTH» |.
TWAREBEDOEEO T CIHEITAITHELELY, BETE
EESOEE, SFEE, BRI SHEICHET HHEE |
BlI. A HEEROREYRU A MERICERGAIC
DNTHEYLGHE N EE ZHRIThIERBEL A—Y5
AXR =Y, BGOBHFICALTERNTELEA
b hiEhsiziy,

14. All personnel (including those concerned with cleaning
and maintenance) employed in areas where radicactive
products are manufactured should receive additional
training adapted to this class of products..

I REEREE E T SRR e CONEE (55
ROBBELBE S LHERERD) . —DHIS5AD
Bl 2 G LB I O E IEEE 2 R hidia s,

15. Where production facilities are shared with research
institutions, the research personnel must be adequately
trained in GMP regulations and the QA function must
review and approve the research activities to ensure that
they do not pose any hazard to the manufacturing of
radiocpharmaceuticals.

15. SIS EFERREEFTLTWDSES THRICED
AL, GMPIRE|ICHWTHEHTI G FINEERTINE
5D, T-QASEFIIL., BIEEBEEAELTREL., ¥I% .
EEHARSEEREROLEICASIADRELB LESH
Lo EEFEIELE T hIRE DALY,

PREMISES AND EQUIPMENT

BYMERUHE

General

ERFEIR

16. Radioactive products should be manufactured in
controlled (environmental and radicactive) areas, All
manufacturing steps should take place in self-contained
facilities dedicated to radiopharmaceuticals

16, G TR & 1% BEEN - (BIEHI R U REgE= oL
ORI CEET AL, & TOEREREEL, hatitEs
BERAONUADINRETTIE,
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17. Measures should be established and implemented to
prevent crosscontamination from personnel, materials,
radionuclides etc. Closed or contained equipment should
be used whenever appropriate. Where open equipment is
used, or equipment is opened, precautions should be taken
to minimize the risk of contamination. The risk assessment
should demonstrate that the environmental cleanliness

. |level proposed is suitable for the type of product bemg

manufactured.

17. 5638, FMHE, B ERBREISORXEERETF
B atEEI T, BEELAH TGRS0, EARES
(CIEZFEIC, FEREE R EHEAHEBLHIVEIT AT
whiily, BIMAEELERT5EE ., NXEE B
h-cu%ﬁ_g—élis BROBTNERMRIZTE1-00F
R EZECAITA IS0, YR IFEME T, JeES )
hE-REFSEEL AL, ij&énfb‘%%nuﬁﬁ ElCyEL
THAIEEREFLAThIE DA,

18. Access to the manufacturing areas should be via a
gowning area and should be restricted to authorised
personnel,

18 EEREB~OEAVE. EKE@’E‘L')T?‘TL\ Eacl)
ShERERICBELZIIEGELLLY,

19. Workstations and their environment should be
monitored with respect to radioactivity, particulate and
microbiclogical quality as established during performance
qualification (PQ).

19, fEEHRBRUEFNLOREL, MEtae. TR OHK
EYOHEICEAL T, HEEEE SR (PQ) RIS
BIZLIzho TR T UG hITGSEN,

20. Preventive maintenance, calibration and qualification
programmes should be operated to ensure that all facilltles
and equipment used in the manufacture of
radiopharmaceutical are suitable and qualified. These
activities should be cartried out by competent personnel
and records and logs should be maintained.

20. PR S, RIE, @SB T 0SS LEFTLY, AT
HEESOEEICERAINSG S TORBREVES A EY
THYBRRLESh TS EFFRELEITFRIT GRS L, =
hoik, R EERATO. BB EUCAELZ S LT

hidissiniy,

21. Precautions should be taken to avoid radicactive
contamination within the facility. Appropriate controls
should be in place to detect any radicactive contamination,
either directly through the use of radiation detectors or
indirectly through a swabbing routine,

21. BN O REF R A/ S-HI-FHIEEEZHLS
& SR FE S AL TEENIC, EEHatE
EMYBREICLYRIENIZ, HOPDEREF L 4R T

AST-HICEYNEEEETHATNERSAL,

22, Equipment should be constructed so that surfaces that
come into contact with the product are not reactive,
additive or absorptive so as to alter the quality of the
radiopharmaceutical.

22. WEIEEERORBNEEIT 5D KD,
mEEMTARMANURBE I GER) - IRIR % RS
LS, BEEBELLRTRIEGDEL,

23. Re—circulation of air extracted from area where
radioactive products are handled should be avoided unless
justified. Air outlets should be designed to minimize
ehvironmental contamination by radioactive particles and
gases and appropriate msasures should be taken to
protect the controlled areas from particulate and microbial
contamination.

23. ZAMHARShZVRY, RS R SERYES R
ALERHEh - EROBRIRZ B A hdasian, &2
SURH O SR F R U AUIC LA BEE LA
FRICTDIIBFILAThEERSEL, -, BEHBShERK
A, MANT RUMERTRELN SRS DE A #E
LR NIERDG,

24, In order to contain radioactive particles, it may be
necessary for the air pressure to be lower where products
are exposed, compared with the surrounding areas,
However, it is still necessary to protect the product from
environmental contamination. This may be achieved by, for
example, using barrier technology or airlocks, acting as
pressure sinks.

24, WEHERI T EHEADHI-0. B RRBREShTINS
REDELEE, FHRELVEHECT ZNELHIES
AHd. UL, B GEFEEFEMSERTAIZLLNET
b ChIIMAIL, [IEDEELTRHEBET D/ 7EHT O
IT7OvOEFEHTOIXATEECH A5,

Sterile Production

mERE
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25. Sterile radiopharmaceuticals may be divided into those,
which are manufactured aseptically, and those, which are
terminally sterilised. The facility should maintain the
appropriate level of environmental cleanliness for the type
of operation being performed. For manufacture of sterile
products the working zone where products or containers
may be exposed to the environment, the cleanliness
requirements should comply with the requirements
described in the PIC/S GMP Guide, Anhnex 1.

25, MERETEEERIL, EENIZEEShIWOE &
HKNICHEShDEOICHET HIENTEL, EHHIE. 17
SEEBEICKE BT ANOBREFSESHE LA
Fhidishin, BEENAOEECBWTIEL, #ROER
PIRBITEEShAFERETL, BHEZEH®MN, PIC/S
GMPHAFSA 2. Annexd 1228 S CHWHEHIZESL
TWEThIEEBEL, :

26. For manufacture of radiopharmaceuticals a risk
assessment may be applied to determine the appropriate
pressurs differences, air flow direction and air quality.

26, AR R a0 &I, BTG ER. S50
gm ok (DB B bl YRS E AT

27. In case of use of closed and automated systems
{(chemical synthesis, purification, on—line sterile fittration) a
grade G environment (usually “Hot—cell”) will be suitable. -
Hot—celis should meet a high degree of air cleanliness, with
filtered feed air, when closed. Aseptic activities must be
carried out in a grade A area.

27. BERRUVBAHSE AT ALAULEEGR., BW, 454
ERLEAEATIISESE. SLU—RCcHOBREGEE
MRwbIL D ABEL TS, F#EROIGE . Rybz)bid.
A G EDBL. GLVERESESEHI-T L BEMY
AR, VL —FAORETIThA T hIEELELL,

28. Prior to the start of manufacturing, assembly of
sterilised equipment, and consumables (tubing, sterilised
filters and sterile closed and sealed vials to a sealed fluid
path) must be performed under aseptic conditions

% EEEEGI. REERTC. RESN R RUN
B (Fa—D  ME DAL REShi T, SH
/7L RIS Otior T AT

DOCUMENTATION

x&Ek

29. All documents related to the manufacture of
radiopharmaceuticals should be prepared, reviewed,
approved and distributed according to written procedures.

29. ATEERAOEEICRLILTOXER, XE(ESh
T:flﬂﬁl:?ﬁt\ EREL . BEL. &L, A LA hidi
BiEb,

30, Specifications should be established and documented
for raw materials, labelling and packaging materials, critical
intermediates and the finished radiopharmaceutical.
Specifications should also be in place for any other critical
items used in the manufacturing process, such as process
aids, gaskets, sterile filtering kits, that could eritically
impact on quality.

30. FoH, Fam P RUEERE, EETEE. RURRK
BE M EERIRDORBEREL. XELT DL, Fi-.
Al Rk EBEA BT YMIEQEEILEICGERE
NA53FQMOBEGAM CREBICERGEEERITTHE
hAHLHEEIZE., UEBEMIC OO TR ETIZA

hiEEEEL,

31. Acceptance criteria should be established for the
radiopharmaceutical including criteria for release and shelf
life specifications (examples: chemical identity of the
isctope, radicactive concentration, purity, and specific
activity).

3 B ERERCE D EE O G E OREEERD
B9 2 A1 LA AL S AL (1 R kD
(LS RREEEEER . AT M . SU1E, LI EE)

32. Records of major equipment use, cleaning, sanitisation
or sterilisation and maintenance should show the preduct
name and batch number, where appropriate, in addition to
the date and time and signature for the persons invelved in
these activities.

2. TELEBEOMER. FR. HE RARUEFICRDS
ERERICIE, BT, B ChoOFEET o EESEDE
AITMAT, BHTHHE. BRARUOVMESEREL
I RIEESEL., '

33. Records should be rstained for at least 3 years unless
another timeframe is specified in national requirements.

33, Bl O B A EO B G THESh TULERWDRY ., FEiid
IFEL ERE LA NIEEDIEL

PRODUGTION

e
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34. Production of different radioactive products in the
same working area (i.e. hotcell, LAF unit), at the same time
should be avoided in order to minimise the risk of cross—
confamination or mix—up.

34, BICEERE GRoR b . IAF = A S CHERD
B RLE A FRS CALE T 5o b (L. % B SEE D
RIERINRITT BT OB S B AL

35. Special attention should be paid to validation including
validation of computerised systems which should be
carried out in accordance in compliance PIC/S GMP
Guide, Annex 11. New manufacturing processes should be
validated prospectively,

35. PIC/S GMPAAFSA L Annex 1A ESFL T AED
ALY AT LD I T2 avEFH T, 1N F—"
LavITEEAEERE DT SRS EUD LWL
FELIRIE, TR ) F—a R LA T i s i
[,\

386, The critical parameters should normally be identified
hafore or during validation and the ranges necessary for
reproducible operation should be defined.

36, ME. /AT —LavEIRIENA)TF—LabBICEER
%g_%—i’éﬁﬁb Eiﬁﬁ@%%ﬂi%l LT EREE AR

37. Integrity testing of the membrane filter should be
performed for aseptically filled products, taking into
account the need for radiation protection and maintenance
of filter sterility.

37. BEMICKETASh AR O LTI BEHERE R
VI —OEREEORBROBEREEEL T, AT
224 W A—DFEEERBETHE TR IEEELN,

38. Due to radiation exposure it is accepted that most of
the labelling of the direct container, is done prior to

" {manufacturing. Sterile empty closed vials may be labelled

with partial information prior to filling providing that this
procedure does not compromise sterility or prevent visual
contral of the filled vial.

38, MEHREBEA S0, HERBROSAYLTORE
FHEERNCIT5EAHFBREINTILD, TTABRDIAT
LOEEEMETLEY, BREBZHIT-YLELES
(&, FEEHIOEOEEEAE A 7 Iz, BolTEiRs
RETED,

QUALITY CONTROL

39. Some radiopharmaceuticals may have to be distributed
and used on the basis of an assessment of batch
documentation and before all chemical and mlc:roblology
tests have been completed

39, T%ﬁ@ﬁiﬂ?’]‘i[@énnfi ETOLFMN - HEMFANR
EBMSETIDHIC, OV EOFM RS T, B R
U{ﬁmLTA(Thfi&bfa.L‘a_kﬁ‘E%o

Radiopharmaceutical product release may be carried out in
two or more stages, before and after full analytical testing:

MO EZEROHRFTEHERL. & TOLIHHERORTE
#T, uTa)zouJ:a)E’ilFé‘ TRYFTSZEMTES,

a) Assessment by a designated person of batch processing
racords, which should caver production conditions and
analytical testing performed thus far, before allowing
transportation of the radiopharmaceutical under quarantine
status to the clinical department.

a) FRRE LR EVIKRE TERIREI I~ B L B S 485 T 50
O, WEShI-HIZ LD/ v FEERERO . 2 VT8
EEER L, WEEHRUCOBRETISIThh =0
BRZ DL TERELAThIERBAL,

b) Assessment of the final analytical data, ensuring all
deviations from normal procedures are documentied,
justified and appropriately released prior to documented
certification by the Authorised Person. Where certain test
results are not available before use of the product, the
Authorised Person should conditionally certify the product
before it is used and should finally certify the product after
all the test results are obtained.

b) VS A X/ N—V N ETCHERT R0, BED
FIEMoOBEPFEHIETRHEIN., ELbdh, BEICHTT
AHEHEINTNSEERTT 5. BRI T—420H
{Hﬁo HROGEAMCEEORBEEN AT TELLIE

@Fﬁﬁlll-_ﬂ”““/?’fR\Fl\—‘/Jii%ﬁlﬁé"fizun% '
f%nEL, ETOEBHERENAGO A THSERERIERIE
EELZAR M A lEAR s AL,
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40. Most radiopharmaceuticals are intended for use within
a short time and the period of validity with regard to the
radicactive shelf—life, must be clearly stated.

20, REDRAEEERITEEICERT o LA BRL
THY. HETEED A PR C Y 52 L IR 4 BAREI <R
FEIRELHD.

41, Radiopharmaceuticals having radionuclides with long
half-lives should be tested to show, that they meet all
relevant acceptance criteria before release and
certification by the Authorised Person.

M. RO ROBET EEEE SORETEESESAL,
A—YVSA R AL LB FR A EHIE, L UGEHEE
e DA, BﬁéLf_é'co)#ﬂﬁiﬁiﬁtﬂﬂ_kaﬂﬁ
TRSGTRIERLEL,

42, Before testing is performed samples can be stored to
allow sufficient radioactivity decay. All tests including_ the
sterility test should be performed as soon as possible,

42, SRR, ﬁpj"JbE{%%brﬂ—ﬁl:ﬁ&QﬁE’&ﬂﬁ
AU B ENTED, BERRBLLE DS TORRL, ©=
BRI RGThE RIS,

43. A written procedure detailing the assessment of
praduction and analytical data, which should be considered
before the batch is Eiispatched, should be established.

43. Oy HET ARICBEE T ~&, HERUHHT—2
OEHRD AL LE=FIEZE R LT L5500,

44, Products that fail to meet acceptance criteria should
be rejected. If the material is reprocessed, pre—established
procedures should be followed and the finished product
should meet acceptance criteria befare release. Returned
products may not be reprocessed and must be stored as
radicactive waste.

44 HEREE - Sl o8 RIEFEHRELEHT T
A=Y AW cwﬁgﬁﬁfEMIﬂéhéiﬁéli\ HBHIZEST-
FFICHEL . HETAI B PIERN SRR B R AR EEEE
=4 ESzLanidisiby B RSh - B R IEEnLE
#LIAL\‘C?'¢'36'J~ Lo T EEYMEL CRELTIIEE
5Erly,

45. A procedure should also describe the measures to be
taken by Authorised Person if unsatisfactory test results
{Out—of-Specification) are obtained after dispatch and
before expiry. Such events should be investigated to
include the relevant corrective and preventative actions
taken to pravent future events This process must be
documented.

45, FE|FIC, Ilpkik . APHIRRATICHAABRIER AL

ol EA—VSA AR IR—Jo BB EHMETEL
HIThIFESED . COLITES, BEETL, SO
HOREZFHTIHDRERBERUTFHHEEZED
I IEEDALY . COBRR I EELETNIEELEN,

48. Information should be given to the clinical responsib[e
persons, if necessary. To facilitate this, a traceability
system should be implemented for radiopharmaceuticals.

6 DERECC. AR AL EAREOERE R
HEIRET Bk, AR A 8. BRI
[EhL— BT D R T LEET L?&Hh!f&b&lﬁ

47, A system to verify the quality of starting materials
should be in place. Supplier approvat should include an
evaluation that provides adequate assurance that the
material consistently meets specifications. The starting
materials, packaging materials and critical process aids
should be purchased from approved suppliers.

47. tlj%ffiiléﬂfo)&:E:’&Eﬁsﬁa“évaAéﬁllﬁLatfhli
i, S REHA O RBEEITIHEICI, BB RGN
IZHBISES T ALV LA BRI TELINELIE
[ZDNTFHEL LR IERS A0 HEFRH ., BERH,

E%Enﬂhﬁu!:t EEBSh - A EELSEBA LG
bd-[r\ .

REFERENGE AND RETENTION SAMPLES

B R URER

48. For radiopharmaceuticals sufficient samples of each
batch of bulk formulated product should be retained for at
least six months after expiry of the finished medicinal
product unless otherwise Justﬁ'"ed through risk
management.

48. HETMEEERE RICEL T, URVEBRICKYIEHELSHh
TUWEWERY, AL SHEBIo&OybzZ>E+RET VT
7’{:\ AL SAIOFEARRZ6N A U ERELGTRERD
d:[l‘o

49. Samples of starting materials, other than solvents
gases or water used in the manufacturing process should
be retained for at least two years after the release of the
product. That period may be shortened if the period of
stability of the material as indicated in the relevant
spacification is shorter.

49, EETHETHEAShEEE, AR OAKUADHFERERH
DY T, M HEAR2EL EREELE TSRS
LYo BHELA-HBICREShTW 2 E 0L ERRI A ELVE
&lF. BEHEEERETES.
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50. Other conditions may be defined by agreement with the
competent authority, for the sampling and retaining of
starting materials and products manufactured individually
or in small quantities or when their storage could raise
special problems.

50 fHANCEESW 5 E ., PedEShIES . X3
WoOHUTILORE I EYEANGREAE LS 58S
%, WEREEUVHASOBEEREUVEEIZDNVT, B
EUREDEEIZEY., NOEREEHLENTES,

DISTRIBUTION

i

51. Distribution of the finished product under controlled
conditions, before all appropriate test results are available,
is acceptable for radiopharmaceuticals, providing the
product is not administered by the receiving institute until
satisfactory test results has been received and assessed
by a designated person.

51. B SR RA RS, EESN-FHEHET
LET BEEZT AW BN ERE /S LENES

X, @ TOBYGHBERNMEONSHNIC, BT -&
gx;ﬁiﬁ?ﬁ@%ﬁ ORBREMOIRETTIC LA R

GLOSSARY

MR

Preparation: handling and radiolabelling of kits with
radionuclide eluted from generators or radicactive
precursors within a hospital. Kits, generators and
precursors should have a marketing authorisation or a
national licence.

T BRI O L5 O BT ATER PR v b R L1
RSB LT, FyrORYRL RUHAHE,

b, SRl —SRURTERALE, RIS TR £E D

AES O THIE.

Manufacturing: preduction, quality control and release and
delivery of radiopharmaceuticals from the active substance
and starting materials,

£ FDEAS RUHREFESI OB EEEROE
&, mEEE, 1A RUE

Hot—cells: shielded workstations for manufacture and
handling of radicactive materials. Hot—cells are not
necessarily desighed as an isolator.

Ry b REEMEOEERUVRYIRLNO-H OER
Shi-"J—H9RF—iay, mybEESB T LET 1L —
A—LLTEIISh ThWDADhITTHAL,

Authorised person: Person recognised by the authority as
having the necessary basics cientific and technical
background and experience.

F—USA AR R—U BB - AR R
CEBERL TN DS BARED 3
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