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MANUFACTURE OF STERILE MEDICILNAL PRODUCTS |EBEEMDIE
PRINCIPLE [REI

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.

BEEXLOMET. MEDFLE. REFRUEINET
DFERYRIERNRIZT S5, FRAICRO-BEREBEEI
MO TRELAITh Fabiaiy, i cflhi AB 0O
i, Jli, B2, REERROAUE (K HETS, &
UYbTREORIESEETHY, BEORIE. MECRE
L. A F—=a s EHOHERE. FIRICHEDRITRIER D
LW, SRIELBRERCBNT, EHOZ0MORE
FHRAOAHEZT LRI TCIER+45THS,

Note: This guidance does not lay down detailed methods

for determining the microbiological and particulate

_ |cleantiness of air, surfaces, ete. Reference should be made
to other documents such as the EN/ISO Standards.

X, AT RFER. BREEDEORED. BT
BEOBREFERICOVNTEMESELTLVEL, EN/ISO
F. hOXEESBEOCL,

GENERAL

EJE ]

1. The manufacture of sterile products should be carried
out in clean areas entry to which should be through
airlocks -for personnel and/or for equipment and materials.
Clean areas should be maintained to an appropriate
cleanliness

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

. RERRORELFFRE TTHATRIEELAEL,
TORBICAGWLUERBRE URMEEARSCEI7OY
ZEBLTHIHRIIRISELEN, E SRS EY g S
EICREL. BUENEO TN A—EE LS5 HEL
TSRS,

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. B OIRHE. FERORARVCECAITFRFREADORK
DENLEBETEES S8, REBIERIT2OOHFT
V—Satibhd, —2 Bk, REZRERE T EEX
THY. ZDHF, —BRNELRBEEEHMICEETS
BIEEZTHD, ' ‘

3. Clean areas for the manufacture of sterile products are
classified according to the required characteristics of the
environment. Each manufacturing operation requires an
appropriate environmental cleanliness level in the
operational state in order to minimise the risks of
particulate or microbial contamination of the product or
materials being handled.

3 EEHALHAETSEFEET. EBRINIEEEE
SISCTI3 20 ENhs, RYIRSEHHEU G OE

BNEEOBEER/MRICT S0, SLEELITfERE
BT, BYRREDESEENELTS,

In order to meet “in operation” conditions these areas
should be designed to reach certain specified air—
cleanfiness 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.

TEERIDKETERICHSTA-HITChLORET
TIREEE I OB THESh - ERESEEERT AL
SIZERErEh T RiEEsiun,

TIEERRF: ETOERBMORBAKRTLETLTL
2. BIERMARBESNAEE R HSULVEUOREE

[EEFF: £TORARMIAZEIN BSR4 CIEE
LTWTHARRDEZERMEEEL TSIk E
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The “in operation” ang “at rest” states should be defined
" |for each clean room or suite of clean rooms.

REE RO R OREEE 5 —V L — LR

WE—EDY) =2 L—LEICRELTENGRTAIRES
T,

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

EREESKOIEL. 4DDJTL—FIRBRAEN TN,

Grade A: The local zone for high risk operations, e.g. filling
zone, stopper bowls, open ampoules and vials, making
aseptic sonnections. Normally such conditions are provided
by a Jaminar air flow work station. Laminar air flow systems
should provide a homogeneous air speed in a range of 0.36
- 0.54 m/s (guidance value) at the working position in open
clean room applications. The maintenance of laminarity
should be demonstrated and validated. A uni-directional air
flow and lower velocities may be used in closed isolators
and glove boxes.

L—F A BRI DEEZTHORE. LR TARKE,
LRy — A7V I AT ILERSE . BE
EGETHSETHL, BETOEHFEIET—IT77].
O—MJ7—HATF—av{ckYREEhG, 53F7—I7 |
ZO0—XAF LR AR (FA/L—2(/ L))o —
UI— LR EOEEEREEICBINT. 0. 36—0. 54m
/S(Dﬁ@'cﬂ] E-JJILI_G)ISG.%_-"I %“Té:to Eﬁfﬂ)ﬁfﬁ
Br&aleAL., ) T—iavdRBT 528, BAEXOT7TS
YIL—AE WIS 0—T Ry A ClE—AARFE TRYEL
FEEROLTHEL,

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

ZL—FB; EHOHFRCETADIRECHLT,. ZORX
BIE T L—FAREB DI TS0 FDBRETHZ.

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

L —F CRUD ,..\E?é'znnUD%Ll BWC.RUEEE

DECTEE TR SR

CLEAN ROOM AND CLEAN AIR DEVICE
CLASSIFICATION '

D)= N— LRIV =TT ER 3R

4. Clean rooms and clean air devices should be classified in
accordance with EN [SO 14644-1. Classification should be
clearly differentiated from operational process
environmental monitering. The maximum permitted airborne
particle

concentration for each grade is given in the following table:

4, F) = —LBUI) T T REILZENISO14644
— NS TIHSATEALGZ T NITEDEL, ITRFERE
IREEPOBEE_RI FEERATEIE T L—
FOBRAHFBEEEREETORICTY,

Grage | Maximum permfited number of particles/m? FL—- FAFHEMEET] W owws-bn

| equat to or greater than the d size EY A T

Tatrest TTh eperation FhirHE Loy

i : S = 0.6 5.0 0.5 5.0

1 .50y : 5.0 - 0.5um 5.0pm LT FEYY L= A TR | v T TR b
A © 3.520 20 . 3,520 20 .
B : 3.520 ;28 | 352,000 2,800 A 5.520 20 3.620 20
c 3 352,000 | 2.800 | 3,520.000 28,000 B 3,620 29 352,000 2.900
D . 3.520.000 1 29.000 : not daefined not dafined =] 362,000 2,200 3,520,000 29,000

: D 3,520,600 25,000 REL

AELL
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9. 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
[SO 4.8 dictated by the limit for particles 25.0 ¢ m. For
Grade B (at rest) the airborne particle classification is 1ISO
5 for both considered particle sizes. For Grade C (at rest &
in operation) the airborne particle classification is ISO 7
and [SO 8 respectively, For Grade D (at rest) the airborne
particle classification is ISQ 8. For classification purposes
EN/ISO 14644—1methodology defines both the minimum
number of sample locations and thesample size based on
the class limit of the largest considered particle size and
the method of evaluation of the data collected.

5 JL—FARBDISAEREQ=-OIZE. Fo U 7B
MEICREIMm3OF LT LEREITICE, L —FAD
FEEDIIRE5.0 yml O FTHEINBISO4,
8THD. /L —FBD GEIEEM) OBHEDISRIL. 18
EENTWSAMADHFH A XIZDNT, ISO5TCH D, 4
L—FCOFREEDISAIL, LM TISO7, (EEBT
[SO8THSB, VL —FDO GEELERDIKETD) T
DIZAFISO8THD, V5AMERD EHIDI=HI=. EN
Z1S014644—1DAHEIT. BEENIRAODHR T YA
RZOWTDISAEDREMBIZE SV =YL F LIS
T@ﬂfﬁi&ﬁtﬁyj“w, RUOF—2@FHI%EERE
T3,

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

6. RLNFa—T%FO&ERY )5 AR cldEERS5.0
umBl EQRFOEBAE N =D 9525 O HBIZIT
YT T Fa—TRENERR D/ —F 17 LAY
B—%FH52L, —HRAKFDVAFLIZBNTERTS
BEREEYTAYFEFERT LI,

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
[SO 14644-2 provides information on testing to
demonstrate continued compliance with the assigned
cleanliness classifications.

1. EEBFIDOISATEEIL. BEDEZRIKE BERE
KEE, RNET—R N —RIZEIFBLZ1L—au i E
RENLO T, M ECADEERICRFLLFAIEES
Y, ENISO14644—2(%, IR DB SEISREREL
THBLTWAIEERIAT5-H0OHBEIZT O LTOR
mEREHss, :

CLEAN ROOM AND CLEANDEVICE MONITORING

D)= N—LR VD)X TREDE=R) T

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

8. 2= I—LBUSH) I 7R E I EERETEE
EZZNTLGEHNERELEN, £ B4 5 RBiL
EXGVRIGHE, D)~ — LR/ XL -7l
VAT LDISAEEDOBECTEON S RICESIVvTER

|RLEFh RSN,

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

9. JL—FAQRBIZBIT3EDE=4AY T X/ \—F15
WADUE—THA—DEEZ -V, EE-EYOlEHE
VMEEFORRELELIUEIBALERE, BEOHAITE
BUEEIROSBEOBRERICOVWTERETEZL, 4
A—DOEBEOESEE L. URVICBSH BRI, B
RIS RDERREFICB T2E=2) T EERT I,
XEFHEERETOE=S4) T 5L RETHE, FL—
FARBTOEZSILTEXETOMRA. —BEOEL. &
VL RFLODGLELELZ DENTEIEELEY Y
VTN AXTCREL, F—7S5—MNBREFHZ -8 &2
ERENDEIITHHTNBT L, TFTABFIZHL T,
HARTOLOOHFRINMIEHAHE5.50 umBlED
RFHAEICEL AL TELTHELY, :
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10. It is recommended that a similar system be used for
Grade B zones although the sample frequency may be
decreased. The importance of the particle monitoring
system should be determined by the effectiveness of the
segregation between the adjacent Grade A and B zones.
The Grade B zone should be monitored at such a
frequency and with suitable sample size that changes in
levels of contamination and any system deterioration would
be captured and alarms triggered if alert limits are
exceeded.

10. Y L—FBORETEH LI T EEITHLLThE
WA, D RATLAERWACEEHREYT S, EOTE=

|2V T RTFLADEEEIBET ST L—FAORELB

DRBEOREOCAEDECIVROLRTHIELESTL,
HL—FBRETOE=AYLTIE, FRELALOELERY
-‘/x-T-J;\0)%1[:’&&625%5“‘6%6551%&%@1@&_/7“
WY AXTCEBL, EL7S5—FDREZHAZIES. 5
MNENBESICI>TWERITRIELR S,

11. Airborne particle monitoring systems may consist of
independent particle counters; a network of sequentially
accessed sampling points connected by manifold to a
single particle counter; or a combination of the two. The
system-

selected must be appropriate for the particle size
considered. Where remote sampling systems are used, the
length of tubing and the radii of any bends in the tubing
must be considered in the context of particle losses in the
tubing. The selection of the monitoring system should take
account of any risk pesented by the materials used in the
manufacturing operation, for example those mvolvmg live
organisms or radlopharmaceutlcals

M. BEEOE=A) TR T LRI L/A—F4Y
WA 2—TH, JBRBEARXDTZFR—ILFICEY1E
DIN—TFAINHI o E—CBEEW =TI TR
rD 2Ry —0  BWNMEFALDOEAEHETER N, 5%
LT HHFOHARIHEHILRLRTLERIRT B2, 1)
E—FY TGV RFLAEERTAEEICEFL—TO
E&¢Fa—TJ0HEXRFICLYRFORDONBOEEE
EBLATNEESHL, X, B4R T VAT LEER
THRICIE, EE-HMED OB EEERIOBEEDES
g%ifn:f:ﬁi(:{ﬁﬁﬁ?éﬁﬁﬁizdzéuzbé%ﬁ;bﬁ:h‘h
Ay A AW

12, The sample sizes taken for monitoring purposes using
automated systems will usually be a function of the
sampling rate of the system used. It is not necessary for
the sample volume to be the same as that used for formal
classification of clean rooms and clean air devices.

12. BB RAFLTEZRV LT T HRHOHTILHAX
[EBE. FRTAIVATLOGUT) S REICEKELE
BELD, TNEBTLEI)~U N —LIEWLYY) =TT
REOERGISAERCERLEY T LELERLTH

’ é;l?“% [i&b\o

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

The occasional indication of 25.0 ¢ m particle counts

may be false counts due to electronic noise, stray light,
coincidence, etc. However consecutive or regular counting
of low levels is an indicator of apossible contamination
event and should be investigated.

Such events may indicate early failure of the HVAC
system, filling equipment failure or may alse

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

13, T L—FARUB®REICHLNTIZS.0 yumElLEDRHIF
OhIURE EEORBEBNOEOOEELHIEHMH T
HEEVSIET BICEETHS, BHFEMNDS0 ymllE

DORFOBEBILIBRIN/ A X BRI, TOMEBERE
HEHICKAMREESH D, LHL. BRI ES

ﬁ‘]f:{ﬁb"t)b'@ﬁtﬂéﬁé%Ali, SEHDREDALENSE

RHAEO T, REERFTFHEITNIEELEL, FO L
#HiHVAc-‘/zv—-AcDﬁizBﬁ@%ﬂ%ﬁﬁﬁlﬁﬁﬁrwﬁwm’é
.EJZL\!i’]%%i;%wﬁﬂaﬁt&bw—acyﬁg{’ﬂzf'ﬂﬁam6:2:’&
RL TS,

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, RIZFEN-EEEROZEEDREETEEIR
THD15~205 (HAZ L RE) DT HY—2FuTHRE IO
ZBICADBRWNVEWLREB CERLZTNIEGELREN,

15. The monitoring of Grade C and D areas in operation
should be performed in accordance with the principles of
quality risk management, The requirements and
alert/action limits will depend on the nature of the
operations carried out,

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

15. 7 L—FCRUDDREOEEHPRETDE=F) T
[FRBEVRITHR—UAVRDBRBICEDNTENT S
& BREBE, FS—FAIL., FHLaVLAIIEERRT
BEZEICIRETLIH, HEIhII )27y BT
EREh QT RIERLEN,
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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 A, HEEFOMOFEC OV TR, BREER
TAEEDHEICKKE TS, ThoDRSA-2ITHES
hI-FHFEZEZILENIL,

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

7. BRI L —F bR ol EDNEN T OECSL
f-o (28N L35EELSBOE)

Erzrgios of perzions fo bmnaly sirfises products
] {03
4 gl podos, when ey gk
¢ Preparalon o soifom whenumsielyel ik Fiing ol rodcts

D Petadod s ardceponsis fr abseymnt g

6B%

Erapies of cperaions ix aseple prepsalions .
(s paa, 355

b Reepfeprprfmandfiing
C Preparsiend'sobufobefand
D Bandrg o compenens e vastig

Gz

Fl—F | BERROE (28-20)
A Y A7 QECEAGTTA
c YA OBCFEGEMER, ARGATL
D HHDBFORRITHLE, BEBDITATGIRE

SETECL SN0 (13 SED
a HEVPREELL FTA

[ EEFOREEY

2] FEPReEIEOm N Eh

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

s, BB OB MIBL T, BT E. 25kl
RSB (77, 229N TL—R) S OB E kv
FCE=RULTERSCE, EMOHL TS FEN
RIS EEOY TR ANESERT 508, T4
BREREUEOHEHEOEOWEFROBEE TS
BCERT AL, BREALEEBOHEROE=4)
T EDITFANIIEEEDRIITICE, BIRIEL AT L,
. HED/UF— 3 DR T EED RS, HEHE
KBNS, ENORENDE=5> T ERHET 5o

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

19 fERMDFFRETOEDORE D HELZ(E
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Feconamandea Bt o et onntzmingion™
Gade | Arswple S Colmipelss  Sowpil EEERNRER R v b
' . . PL—F AR ETREY | SEEEeE | SReRhEs
ot {Emnl (@) Higess fw'd p ¥ 2- b o | (dinae H0nmy | dinm 6t | & fngere
cthome® il thelgoze eftthonrs®d | cfuiplate chaalove
‘E‘ a4 A <1 1 <1 <1
B % 5 5 - B 10 5 [ 5
. " 2 % o 100 50 25 .
D 200 1430 &0
| 1 5 -
Notes: ¥
(a) These are average values. @ hSETFHETH D,

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

DR DT~ O R BB A BREEETE D,

20. Appropriate alert and action limits should be set forthe
results of particulate and microbiclogical monitoring, If
these limits are exceeded operating procedures should
prescribe corrective action,

20. ERVEOE=RY U THBICOWCEYIETS— MK
VP23 EERETHE, FIREIZE, ChHDRE
EEBA-EE0EENBERET DL,

[SOLATOR TECHNOLOGY

7 AL —a5i

21. The utilisation of isclator technology to minimise human
interventions in processing areas may result in a significant
decrease in the risk of microbiclogical contamination of
aseptically manufactured products from the environment.
There are many possible designs of isolators and transfer
devices. The isolater 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 EERE~AD AD N AZR/MEIZT HETA/L—FH
MEERTAIET. BENLEFMERAADOMEDE
FOYRIEKREBICHISHIZTHAD, TAV/L—ERY
BERBIZIEEOFEANEZILNDS, TIIL—ERU
BDEE L, BETARFICERSh A OB NRE
TEALICHRHLATNIEGESEL, PIL—RIEE N
hdihh, RBEOREBLEVELABRH TTETLY
B, WHEERIX—ER 7. 2ERFERAtH D, BT
A-EeFHABEDLDET. BLTHD,

22. The transfer of materials into and out of the unit is one
of the greatest potential sources of contamination. In
-|general the area inside the isolator is the local zone for
high risk manipulations, although it is recognised that
laminar air flow )

may not exist in the working zone of all such devices.

22. 7/ L—E~DYPDHLAND, ZFADFREOD
EDTHD, BB, TA/L—2ZRAFENAIRIGEREE
IORETHEN. 2TOFTAVL—2—-DRERDEE
V= R—ARAKREGE> TSI TlEEL,

23. The air classification required for the background
environment depends on the design of the isolator and its
application. [t should be controlled and for aseptic
processing it should be at least grade D.

23. TAVL—EDEAREDIRBHSRET A/ L—E2D
XEHEXDARITRET S, TNITEESWZITIEGS
BN ZLT, BEREOTAVL—205E&FTSEED

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

the isolator, the transfer process and isolator integrity.

24, TAVL—2EBAT AR, BYLEUF—230%FE
BLEThIEGELEN, ) F—2av ERSEFaARE0
ZEROHE, PAYL—2DHEE. WES AT L, P/ L~
AOEREEOT /LT EELEREEEL-
HOTRIFNIFEESEN,

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

25 ZAIL—3KERUTO—T /A —FLAF LD —
ITARAPEELEZRAYLTEAEMICERTEIL,

BLOW/FILL/SEAL TECHNOLOGY

TO—/T4I/— VR HT

26. Blow/fill/seal units are purpose built machines in
which, in one continuous operation, containers are formed
from a thermoplastic granulate, filled and then sealed, all
by the one automatic machine. Blow/fill/seal equipment
used for aseptic production which is fitted with an
effective grade A air shower may be installed in at least a
grade C environment, provided that grade A/B clothing is
used. The environment should comply with the viable and
non viable limits at rest and the viable limit only when in -
cperation. Blow/fill/seal equipment used for the
production of preducts which are terminally sterilised
should be installed in at [east a grade D environment.

26. TO—/F )/ — LA yk ., BEIBED S5 FEE
M bR Sh., BESh-ERHEh212EM08, £T1
B0 EBH T EORELLRETITOhSEEEMEL
TRELEBRMTHS. RMET L—FADI P v T—
A RAENLTO— DI —LEBL, (EEERY
L—FA/BOIERFEEFERTHBE XU L—FCOBRBIC
HMBELTHEW, EEREOBRETEEEBRORETY
ZTL—FOERVEORELR B 4L, £i-EEdE
HOREZ B -SLOTRIEESEL, RERERSERE
T578— 21— LOEBEIEPHLELTL—FDEL
FOBRBICRELZThIERSLL, : :

27. Because of this special technology particular attention
ghould be paid to , at [east the following

* egquipment design and qualification

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

* background clean room environment in which the
equiptment is located

* operator trainign and clothing

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

27. TOEMBIFEN S, DECEB U TFICHE FLERIC
RISEETHIE,

EBOTH A, BikiE

*CIP, SIPO/\)F—L3v, BIR

*EENRREIN TSI — L —LOIBIE
HEEEFEDHET.EX

*ﬁﬁtfl%i@i%ﬁ%{’ﬁ%:islféb UFAANT —nd A
1))

TERMINALLY STERILISED PRODUCTS

iR A

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

28 RE|TWMORARCLS - RE) . RURRRERT. BdR
UBEISET 555740, BEBICETHEVFLRIRTE
ROT=HIZ, T L—RFDOBBCRELEThIEASH,
HRICHAEYBRICEALTEURIRNTER L EDQYR
TOHBEHEANEOEMEEZEETHEE, REET
OREARVIES, BERTHEENTELIMEESIL,
ERRARET L —FCORBTIThEThERoAh
LY,

29, Filling of products for terminal sterilisation should be
carried out in at Jeast aQgrade C envircnment.

29 R BEEROETCARRERT L —FCOBETE
Hddé,
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30. Where the product is at unusual risk of contamination
from the environment, for example because the filling
operation is slow or the containers are wide—necked or are
necessarily exposed for more than a few seconds before
sealing, the filling should be done in a grade A zone with at
least a grade C background. Preparation and filling of
oirmtments, creams, suspensions and emulsions should
generally be carried out in a grade C environment before
termmal sterilisation,”

30. ETAEENEN. BROBEOBNEL. FIEETO
ERA23M U EMNDBEED. BEMDFBLEDOUR
BLMESIZ., RIS EELT L—FCR EDREIC
;’iﬂé’-éhf,/ju FADBE CIT3o&, R BHEATOR
B, 2U—L4L, BRHiE,. T HJGJJZ]’%X{UB'E’CAJIJZD
u FCOBREBTITITE,

ASEPTIC'PREPARATION

BESS

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

background.

31. kBB OFERBITVEELTL—FDU L DOEIBTH
UKSZé, EREHEUERRFORYRWNE, F0%O
TIETAERATIMEELTEODRYSL—FBOHhICH
BT L—FADRIETERTSIL,

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

32. Ifimtxsﬂm%?é;m&lwp—bcw 'cuﬁ'éi‘z
TAHIE, FLEBBEETHEWNVESE. JL—FBDF
r_:f;éﬁ‘b—FAoiﬁtﬁ’éﬁﬁ&U%&ﬁw%}ﬁ%é%hﬁa‘é

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

33, BERICARSN - ERORY BB CAET L—
I'~°B0)EF'{:EFJZaD°b—FA@Iﬁ%ﬁ“Gﬁbfd?thi’ﬁt%ﬁL\o

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

4. BB TITOATVSIIIT ITRIETTHET
. FITIRShEBFORERIT L—FBOHICH ST
L—FADRE TITOM, BT L— hBO)I—i’“'F'CﬁEﬁ
Shi-hE L —TiTbhiRhidasi,

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

35 MEOEE. 7U—L, BER, TINL I OHRAR
URETAIT, BRVPERBSNIBERNITOEROEE
BEVNBAR XY L—FBOHICH LT L—FAQBETTh
Ady g AR A A AN

PERSONNEL

AR

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

36. FRRIEE., HICER %1’5’&"5Ei§'€f1’ﬁ¥?ék§ I
=/NRICBRBLETNIEAZLEN BERUVGEETEET
REGIRYE S REO S TIThRiThEE5H0,

37. All personnel {including those concerned with cleanhing
and maintenance)} employed in such areas should receive
regular training in disciplines relevant to the correct
manufacture of sterile products. This training should
include reference to hygiene and to the basic elements of
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.

3. FEECHBEBRICREBILSGALED. TOLSHETIT
[THETLETHORERFERSFOELNELE(CEY

BEF A INEEZ R NEAES R, COFEEC R E
FIZETAEM. B OLWTOERMLEERA8FEITHA
[FEBEL . BYOEER N SHREBEEEDINBE

EEHNTDLIGINEEZITOHVEVES., FhoDAD

R LMIERICERNOZEERILLAThIEESE0,
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38. Staff who have been engaged in the processing of
animal tissue materials or of cultures of micre—organisms
other than those used in the current manufacturing
process should not enter sterile—product areas unless
rigorous and clearly

defined entry procedures have been followed.

38. MR OMEMOERICHELLERER X, AL
TERICH BRZERL T, BE T, BRISRESh - FIR
(CEEDGDRYERERREICAZLTILESEL,

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

39 (ERBICOVWTIHEVKEDHEL BT EENKBET
Hd. BEEEROIEICHEDLIEXAIXEELHEE
BEOFEMBEORBEETEI50KEE N> LIRS
FTHEIBESNETNISEESE FO LSS R
's‘"éf:&)liﬁﬁiﬁﬁiﬁdﬁ'l‘y’?’éﬁﬁl REELL, BE®
MEYRRNT L REL LT TWEREOHIELSITHL
THRAREFHGICOVTIL, fEESh =B EEMNRELY
FhiEiEsisi,

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

40. BRFat. B3, ER BILE SRS TIXB(CE T TR
BIELY,

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

4. FERDOTREVTRVL. BXALDERER/ING
‘-j-%) i[’\fi‘ /A J% [:E‘Z*\(D ﬁ'h%a)ﬁEL&%ﬁ’]\

EEL?'@%M’?WLT_%HE@ HEL . RIELE DN IS
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.

R EERETOBEIRBITHIELFEREDTL—F
(TR L TEUCAITNIEGES AL, BRAANDFBEEEHLT
SESRTETHERALGIThIEESEL,

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

23 BHIL— F’CE*‘E%%‘[’E%Z‘EL’JL\’Cu"Fl-nEL?'

* 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 aveoid any contamination coming from outside
the clean area.

JL—FD: B2, LT HEERHIVTERDATIIE
B, —IRRVEREK, W L EA—/—
La—~XEBRRALGTAEELEN, FEEEANLDF
REBRTD-HOHFEELTTFhIEESEL,

* Grade C: Hair and where relevant beard and moustache
should be covered. A single or two—piece trouser suit,
gathered at the wrists and with high neck and appropriate
shoes or overshoes should be worn. They should shed
virtually no fibres or particulate matter,

TL—FC: BBBLZETEBSXHCVOFREAVIFEE
PEINIEESEL, DHE, BNEY—E—XDEEXR
T.FEHBELATWT, NfRuoDOE0 ., B
A —"—a—XE#FRLETREGS N, Fhiblx
ML iTEERHLELNCE,
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- Grade A/B: Headgear should totally enclose hair and,
where

relevant, beard and moustache: it should be tucked into
the

neck of the suit: a face mask should be worn to prevent
the

shedding of droplets. Appropriate sterilised, non—powdered
rubber or plastic gloves and sterilised or disinfected
footwear

should be worn. Trouser—legs should be tucked inside the
footwear and garment sleeves into the gloves. The
protective clothing should shed virtually no fibres or
particulate matter and retain particles shed by the body.

FTL—FA/B: EMIIBEBRUFEZITIERICEHIOT
EUOVMFERSICES S &&Dic, TFAREEXROEOTH
IZE2ICAZESICLRITHIEESEN, KEDO R EER
LT 5-H0EmYAEFAL. EOHFTLENT A
KNFTSAFVIRDOFE, TLTREBRMIESEL:
BMEERT3E, ARVOEITBHORIZ, EBEOMH
EFBOPICAND L, RENRIELWICEBHEOES
HHLUGLEBIZ, AL ShIEECHSENED
Thithidaaialy,

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 B AOBEXRITTILU—FBEUVCORBITELSE XK
EIZEFBAALTITESEN, YL —FA/BOREEOEE
BICiE, AR CEREO (REIh . SLVIEYCEEE
hi-) {REXEEE v avBICRGLE TGS E
Lo FRITEEPEHMICHETTIE YRIVEFRIT
BIER., ffZtviav gl ddis,

45. Clean area clothing should be cleaned and handled in
such a way that it does not gather additional contaminants
which can later be shed. These operations should follow
written procedures. Separate laundry facilities for such
clothing are desirable. Inappropriate treatment of clothing

45, BERBOERZE TR THRESASTEREDOHSE
SEE MBI EENRSICEEL BVRSTE, RER
UZDHEDOEYFRNECEBE SN -FIBICHES T &, FE
Ew%iﬁliﬂllwﬁﬁﬁ%ﬁﬁ:t‘:ﬁiii LU, fEERRDTE
PIERYBDNEIRBE L A —CF 5 EOMBEDOURY

will damage fibres and may increase the risk of shedding of |2@ M5,
particles.
PREMISES EW

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

46, FRREICE A2 TOEHRERIIR T, HEYE
DR IEESEEIEL. X/l HEREEVRLER
L'f%ﬂﬁiiﬁ%ﬂ%‘%ff’gﬁ;t%&lﬂ (L\%(D'Cfa-l'h’nfi&
Bigly,

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

47. EQOEBEHILL., LT 4. BRTELLM

AEELEIT NSRS, X, E20E. 4. B, SBiE T
B/IRELGITRIEESEWN, FFIE, %034:37&7"&,%'(‘%
HLMAE T AT AL iEAb 0N, COES
Mo, BIZEREREBETHCEITFELEN,

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

48. RF D RFE (VDU BRI L LA o DFEELED
f= 3k LRI EEniEin,

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

49. AT | FIOMEDL—T4)T+—IXMA, [EH. ER
L REEELGVMRICSHREBELZ T ERLEL,
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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.

0. BEEMAEEZTSY b—FA/BUJEiE’i‘C [Etult.l.,&u:ﬁbk
I:I fi?‘-*&.it DR CHBETSHBAIK, RLHAILHRE
EHKAEDOREICEREMEBEREIHE, BY
L—FOREOERDOHADIGSERFIEBONSYTH AL
FKFAERET DL,

51. Changing rooms should be designed as ailocks and
used to provide physical separation of the different stages
of changing and so minimise microbial and
parrticulatecontamination of protective clothing. They
should be flushed effectively with filtered air. The final
stage of the changing room should, in the at-rest state,
be the same grade as the area into which it leads. The use
of separate changing rooms for entering and leaving clean
areas is sometimes desirable. In general hand washing
facilities should be provided cnly in the first stage of the
changing rooms.

51. BREXI7~Nu2ELTREFERTUVETRERDS
WL, REXAOHRVBIZEIFBEBLDE-HERD
BRI EICHENICRE S LRTRIERDEWN, ChE0E

BRI E—EBLEERER/RLTISYI U TT 5T

t EREBOREERBIIFEFEEFORECThMADAE

TAREERILS L—RCRIThiERS AL, AREBHT
AMOBREETHENEELL BE. FOLRSBEIT

BEXREZONHDERBOARELEFNIEESTU,

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

52. T7—Av IO F7IEmA BB TGS ALY,
BRI DL EDR 7 ORKEH LT A=HIsA 42—y
F UG VAT LB WMIBRER, RO/ XL RE R
BT LERBET AL,

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. Adiacent 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, radicactiveor live viral or bacterial materials or
products. Decontamination of facilities and treatment o‘F air
leaving a clean area may be necessary for some
operaticns.

53 JANEA—EBLEEREFRBTAIET. BEOY
l/‘—l‘G){E\.L‘[:i@m L. BEEEEL. BIZES0OEN
ERAITOETNAIELEET . FLTHRENERE R DS S
ﬂ:vﬁf%ﬁéhmj‘mw;bm\ (FE1EEEF. EEBFDIX
BEEDHD ) BELETL—FOREIRBREOEFL
O— 18/ RN (HAF VR IETH D) THBHE,
HAGRRUHAREREARETISURIREOREI
AEEEISCE,
HREVE., SSEHE. Bt E. £91L R, 8%
MEERSEBIZONTIERSOH/E. EEHICSNTIT
BELERTIBEENDECH B, EEITEH>TITHESRD
BRERNIHHESORENANETHD,

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

54, L7 IR — I\~ hGRED Y2 HEE ATNVGENSE
ZRTCE—RETOHEES., FE. BB HOEFRG
FHEYRIOEMIDOREBICHRELEVNE R/ N\ — TH
HIEFFALLE T IE S,

55, A warning system should be provided to indicate failure [5

5. BRMDHKICES E%T‘LT‘%AD‘E‘%E/RTAE:&

in the air supply. Indicators of pressure differences should %3"6._&0 EREEASEESERICIIEFT SR BT
be fitted between areas where these differences are 52, n_hbﬂ)%l_ FERHMICEERT DM, hOFET
important. These pressure differences should be recorded |XE{L4 5L,

regularly or otherwise documented.

EQUIPMENT X%

11/22




B6. 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 stetilising tunnel).

56. A7 AL, HEREEENRAESN TELER
Y, FL~FADRZKETL—FBRUENUTOTL—FD
%%E%)ﬁaﬁa){iwU&aﬁt’di&bm\o (5. briL

57. As far as practicable equipment, fittings and services
should be designed and installed sc that operations,
maintenance and repairs can be carried out outside

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

57. 5. R, RUT BRI, AR IR Ble.
HEE EEEEESREN NS TELESRIL. BE
TA-E, ThoOREABEGEEE. e lcllAr
THETLTHBITICE,

58. When equipment maintenance has been carried out
within the clean area, the area should be cleaned,
disinfected and/or stetilised where appropriate, before
processing recommences if the required standards of
cleanliness and/or asepsis have not been maintained
during the work.

58. HEOHFEEMERLFFXBRTREL. TOMEE
RICHBREOFEEEELHFTEOVVES, HSE

(4BATAMC, KRITELTHR., HE, RESFEY]
29752 &,

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

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

59, KEERVHBR AT LIZBYNGREDKDIEET

LB BEELTGECRETSI ., HFFEINGITAE

B, VAT AR AEEX TEELGIE,

ESTRAOEE. TR, BEOKRIX., HIZIX70EZEX

%’),mf*taﬂ—*rﬂﬁim?%%@ﬁ,fl &Y. ﬁ&i%@iﬁilﬂﬁ
LA RSB,

1

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

should be approved.

60, E R, RN, BARE. EROAUR 1L
B—  HAT4ILA—, KILEE - B35 B D ECER (R, F DA
TOEEIE, \'JT—yaJ&UE-FEE’J%Eﬁ“iEfD*T%t?
BiE, (BRE- @, o) ERERA~AOERRIGRIES
&IT«’hli&bﬁL\

SANITATION

HE

61. The sanitation of clean areas is particularly important.
They should be cleaned thoroughly in accordance with a
written programme. Where disinfectants are used, more
than one type should be employed. Monitoring should be
undertaken regularly in order to detect the development of
resistant strains,

6. BRXEOEEIENIEETHY. X7
AT SAIZHESTITOCE, EHEFEERTHESI2M
HELEFERATEIE, ﬁﬁﬂ‘i‘[ﬁ@%ié‘-#ﬁﬂﬁ‘ét&b\ TEH
MICE=A)THITHCE,

62. Disinfectants and detergents should be monitored for
microbial contamination; dilutions should be kept in
previously cleaned containers and should only be stored
for defined periods unless sterilised. Disinfectants and
detergents used

in Grades A and B areas should be sterile prior to use.

62 HEARURAICOVWTEOERIZET ST
TETICE HRLIEBDIEEFHFEFICLI-AIRAIC
L. RALGLWESEREShHIRAORKREICRES

b2k, JU—FARUBRREANTERTSHERNRY
HEISERANCITERETHH L,

" 1683. Fumigation of clean areas may be useful for reducing
microbiological
contamination in inaccessible places.

{E,ﬁéﬁéwt-ﬁﬁiféﬁaoo

[EESARY-E 0)11"&5’[’%%%’&
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PROCESSING

T

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

64, RERIDEREEZS @Tﬁf@ﬁ%ﬁz%i’ﬁbfﬁ”"&
RINBIZTTHEEFLS L,

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

premises as other sterile medicinal products.

165. MEMBREDOHATBOEEROBECFERTEX

BTHRERDEFETAETHRENE, 12120, BHL=#
I%b!\b“}")?ﬂ)?ﬁﬂi%%ii TEELERTHNIEM
DEHEERLACKERRTE CALTHEL,

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. EEDO TN/ F—Lav T3 R BEEMZERL-
7’El—|zx/~1l/-v5|:f7'2[~(i*ifhEﬁS‘CA;)’Ea HHTE,
EhOBERIGRQOFIH, OB IRE, BT B,
BRUREOESHEERBLTIFSCL,

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

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

67. 7ORRLAEL—1avFEZHEOEFEDERNE
TRICTEALETELUSE. FLT. 2O R0EETIE:
LETEHDHIE, Fi. T—AR—AOAELT  EBED
e LB CY S AL iELE CD?'T)\L'DL"C%@LE
Fh Lo,

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

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

|68, B FETAXLZH G O TR EERBEORED

ZhEITESELTHIIL-3OYEREL, #0BATEH
I<RfR. RUERL AT L, &if, TR, VUMIEOEE
BTEBRLHLEICHRVIET L, BE. EHFETAILLT
Me. TESCF2RERTLL,

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

growth and the following should apply: -

89. ECAT AERRIEFELTHETODICRLLECH
D& NUFYAZXIPSHRABIZONTIE, TTAE
BIETRE/\YFHAXLRLTHEIE,

E*“Iiﬁd)iﬁﬁt’nf&é LT TO RN ERASHh

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

FETARKNS000EKBDE

BEERERITE-T
lit;:”sﬁl'\o '

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

*FETAHNB000&10000DEINES:

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

a)—BHAERIN TNV -BE. ERETL. BHRETA

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

b _RBRIERSN TS z-wa;& ToT- /N
T—avETD

* When filling more than 10,000 units:

T O00OREBA A

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

la—BENFREIh T LK HEITS

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

b —FRAVEE SN TV oRADRF/ AT —1av%E

P

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. WAVEAFETARR THoTH. MEYFEIHERY
(CHAETAERITIEBIAEELAINTOFEELHLIE
#RLTWNS, REMFEMRBLELLBESICIE. GIEIE
HCH BT TARBITREL /Ay FITONWT, &
B RIANDEEAORBEETHRTRIEESGEN,

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

M) T—2av I RICERZEFZRIFSHEVEIFET
D&,

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

72. KGR, KB, RUOLBEN KT, BE
M. RS T AEAET VRO FRICDOL
TEHMICE=2Y T LRITAIEELEN, E=42UT
DEBRU., A OBABEZIT>-BEERHFEWSLAIT
nidfasily,

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

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

73 ERRBICELT, FICERRFEEIT>CLDIRIFT
BER/DRICERSE FRR DTS, BRIGELM
EYOREERILT HOHOMFIL ., FIEISKESZE, =R
LTWBBEXROFECLY FERLOTLRT)ERADER

ELRERTFREFEESHENEIICTEIL

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

74 HERHOWMEMERER/NRET H L, =5
TZEYBEVORBOBEES TS IZGEITHER
*:I'a)iﬂ*glz = &)é:to

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

75 MM ERET LA DHLIBBROEIHEILFS
R i Gk S/ MR ELAG TR IERRBIEL..

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

76. ZZATHESIIREER G)ﬁkc}l%/’ég@’\@ﬁﬁiﬂ
EEELRIThIZESALY,

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

77 BB (T LR, TovT5H) . B8, SE(ES
EaR) EIEREREORIBFEINAGTNIORVIE
biaiFniEiasiii,
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78. The interval between the washing and drying and the
sterilisation of components, containers and equipment as
well as between their sterilisation and use should be
minimised and subject to a time—limit appropriate to the
storage conditions.

18. AFWHEG. BHR. ARICOVT G BRERE
DOEfRR CREERETOEALOBRIER/NEIZTS
EHIC, RERGHCHLTENICR RS W R RAHR =4
DETNEESEL,

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

78RR AR, S RE R SRR R ECOEE
ERNBET Db, B8 B ele. RO -
HEEBL B A A RREEEL AR

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

80. REMID/NAF N—F 2 (EROERRARB) ZE=
=4 5L, BEEHROERICOVCIERKRERE
F AL, RIBITERT SBREEOMEIKRET S,

N AIAFA—=F o7y EFH TR THESNAE Rz

WTh, RERESE RSOV TLERETAIE, A—/3—
FIWBENSA—ERFESATLARERBEIC O
T, NAFNR—F B HEEsh -BRETE=ELT
HELY, I\°57‘I~U"J‘7UU—ZOJ‘DX-T-A(:E%L\’C!;!;/i’
AFTN—FoPuA1ELEavMDNVTEEL, T2
MEBRELTHEETHOL, RS TAEETIE. IJHJF/J
DL ARNWEE=S—LAEITR(ERESEN,

ECOER FICRBEAFPINEOBSIL., T8
i%AﬁE‘C/ulEﬂu0){.;%(._&%3#!,71[5%%74»5!—’&@3*
T IdiEsiiy,

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

81. BRI MEZRIE T IR TRELRERBOMM, B,
.&f?tId:’a*{sltéFaﬁ&<.§E§éi’LL’5"7')H~7wlﬁﬁﬁi‘c,}ﬁﬁ
CEBEERBICBATIL., BONEFEEQFLHIL
ﬁiﬁ%llﬁ&%ﬁﬁb&ﬁh[;ﬁﬁbm\ A RS E

D4 NA—F BRI RIEELEN,

82. The efficacy of any new procedure should be validated,
and the validation verified at scheduled intervals based on
performance history or when any significant change is
made in the process or equipment.

82. WVEAFHLNWIEEZFOHRIZH>NT/)F—2ay
ERBLAITNRIEESEN, X, BEOEMEST,
BESN-MRT. FOBEBRIALEFNIEEDAL,
X, IR ﬁ%ﬁfﬁbntﬁ%‘lhﬁ "
ER)F—La 571528,

STERILISATION

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

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

83. ETORBE IRICNA\UF—LavEFERLETFhIETS
T, BRAShARMEZESERM (BEWIEES S ERF
DEFRICEHINTOVENE SO, BRSh G A E
#iKGERELNERER TN B EEGEERET
%, AIEEGBEEIMERBREFEIRTSIL, fThDEs
HRE TR FEERTREEDETNIERSEL,

84. Before any sterilisation process is adopted its
suitability for the product and its efficacy in achieving the
desired sterilising conditions in all parts of each type of
load to be processed should be demonstrated by physical
measurements and by biological indicators where
appropriate. The validity of the process should be verified
at scheduled intervals, at least annually, and whenever
significant

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

84. LWAVESREZTHRA T AL RICENTL, % HM
[SELTWS & BRETHEHAEEBEO2 TR
BWT, HEEROE2TORS THRELS HSRERTEE
BT 5=H0HREELTWSEEMEMAERTNA
AODVANA D —E—CEYRSE TN EGELEL, T
BoAYEEZRESE—EOREL-FRT, XERICE
KREZEENMTOORICRIELE TR IEELE0, FERIC
DNTERHRERIGHhITESEL,

85. For effective sterilisation the whole of the material
must be subjected to the required treatment and the

JENSHE ZLTIEACOREERTHXIIC

process should be designed to ensure that this is achieved.

& AHAATLR EREUERI GRIETE
TR RGN "

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

86. ﬁ‘CU)JﬁEI&L’D LT ?—vzu‘dﬁnft'éiht
iiﬁﬂ&’ BEEREIILA T NIEES AL,

87. Biological indicators should be considered as an
additional method for monitering the sterilisation.They
should be stored and used according to the manufacturer's
intstructions, and their quality checked by possitive
controls. If biological indicators are used, strict precautions
should be taken to avoid transferring mlcroblal
contamination from them,

87. BEOE=RUTDRDOFEHRELTAA(FODHILA

VU —REERTALE., FRODEEEBRDIERIC
P-oTHRE. FRAL. B BERLWTEFRLORES

FIvITEHIE,
RAFOCHhN AT —25ERTHEBE L ThHOM
EEREAECSEVWSSBELTEET AL,

88. There should be a clear means of differentiating
preducts which have not been sterilised from those which
have. Each basket, tray or other carrier of products or
components should be clearly labelled with the material
name, its batch :
number and an indication of whether or not it has been
sterilised. Indicators such as autoclave tape may be used,
where appropriate, to indicate whether or not a batch {or
sub-batch) has passed through a sterilisation process, but
they do not give a reliable indication that the lot is, in fact,
sterile.

88 REMEREAH OB R ETRCR AT 51D 0F
EAIHNIEEHEL, WR R SRR E AN/ 2
bryk. Fo—. N OB BRI EL SHE S,
RyFEE, BENREREEHA. L\ ol-RrETh
HHRIEABILY, AL — D F— TS E AR TSR
(FE=EMDIBTRELLTERALTERLA, Fholk

AR EBACHICLETTEOEEEESLE
LY,

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

80. HAE LREBICREE BRI LE(TIELEL, Tho
[ F OHFHIED— *ﬂ&bfﬁnﬂéhm?ﬁlx&bfa
LY,

STERILIZATION BY HEAT

Pk ez
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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 ascuracy and
precision. The position of the temperature probes used for
controlling and/or recording should have been determined
during the validation, and where applicable also checked
" |against a second independent temperature prebe located
at the same position.

90. MBABMEOE VAUV EHE/BEFv—HMIFESFRE
WS — LT8R T 5D, BWNEZFOMMOBBIZE>TE
REEEELRERL>CRBLAThIEED R, BE
Tl LR D= DBELL H—DEE X/ )F— a3
MBRTREL., ZBETHEE . ACEEBICREL -2
HFEHOMI LIzt —Lat bt LT L RITRIEEST
Ly,

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

o1 EEMR I (A OS AL o S —5—ERALT
LR, ISR HE BT B 1R,

§2. Sufficient time must be allowed for the whole of the
load to reach the required temperature before
measurement of the sterilising time—period is commenced.
This time must be determined for each type of load to be
processed.

92. ME M DFHAZRMG T SR RE L ENDELE
EISEY 1-0ICHRAREREMTRITNEESAEN,
OEEE, HRENOEBFEBEECROBTRIEED

LY,

93. After the high temperature phase of a heat sterilisation
cycle, precautions should be taken against contamination
of a sterilised load during cooling. Any cooling fluid or gas
in contact with the product should be sterilised unless it
can

be shown that any leaking container would not be approved
for use. ' '

9. NMERB A VIO RENE T EOSHINBREICE
W HEBREDOFRICHLTERZHLAT RIS RS,
W=D H5BBOFERANHIEZhIESERE. &
f@%&i:t&@“é:ﬁﬂ]ﬁ%ﬁ%&zﬁﬁzmﬁ%L,ta:l#:h.la*‘
ERIELY,

MOIST HEAT

AR

94, Both temperature and pressure should be used to
monitor the process. Control instrumentation should
normally be independent of monitoring instrumentation and
recording charts. Where automated control and monitoring
systems are

used for these applications they should be validated to
ensure that critical process requirements are met. System
and cycle faults should be registered by the system and
observed by the operator. The reading of the independent
temperature indicator should be routinely checked against
the chart recorder during the sterilisation period. For
sterilisers fitted with a drain at the bottom of the chamber,
it may also be necessary to record the temperature at this
position, throughout the sterilisation period. There should
be frequent leak tests on the chamber when a vacuum
phase is part of the cycle.

. RETREOE=S—IERELEAOTEAZRANSIL,
HE R ER TR T BB R U EFv—REShT
LThadct, BEHlHEVE=A)SEBEABNSAT
WABSIEERTEEREANERESN CLNB S ES R
FTEON)T =23 EdEMT 5L, VAT LARURE
AL DRBIEVIATAICEYBFINIERITEEE
PRBELEZTNIEGZSEN, BT L BEERBOES
T, BEH AL ORICREHFr— et LTHEN
[CHEZET AL, Frvn—QERICFL— A AR E
[ZOWNCIE. REREP COBS DR EFERTINE
HHETHAS. RETAINLD—HELTHEERETx—
ABRHHEERFHERIC~OTRANERELE TN IERS

g,

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 MHBBRHPOHRLUMNDES . EREDIRZOR
KEFEIOBEBIIARETHIN, BEEEHLTEIHE
TRELEThEESED, BALZHREENOSTOH
ﬁ}zﬁfﬁgmﬂﬁ'&fﬁ%f;ﬂ%]ﬁaﬁﬂﬁ%ﬁl.’:?&ﬁﬂL,f;i"}'hldft:
BIELY,
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96, Care should be taken to ensure that steam used for
sterilisation is of suitablequality and does not contain
additives at a level which could cause contammatlon of
product or equipment.

56. BECRAT oRR LB LR E ChY. HERLE
HRICERE LS DEOMIIESELNLSTEL
B RIERDRELY,

DRY HEAT

FERE

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

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

97. TERCBWCIE. FyoN—ATERRLSBEL, EE
BEOZELKBBATEDEHILT S-OEBEZEELEH
iAoy, 4t %‘*ImliHEPAwMt—&ﬁT:&e i)
TEABR/AM OV EERTHESIE. A)FT—2 300
-f?;itL'CI:/FbﬂFvyfvt/:ﬁ);g‘rtEi"é%EE?%:tu

STERILISATION BY RADIATION

BARREE

98. Radiation sterilisation is used mainly for the
sterilisation of heat sensitive materials and products.

Many medicinal products and some packaging matetrials are
radiation—sensitive, so this method is permissible anly
when the absence of deleterious effects on the product
has been confirmed experimentally,

Ultraviolet irradiation is not normally an acceptable method
of sterilisation. ‘

98. BETRRA XRRSIHOBLHME LA RICERSh

5. B{DEEREUV—HOaEMHIT RS HEBRS R

HHNDT, u@ﬂﬁ%;ﬁli%ﬁ[-éﬂ)ﬁmnnnﬁ%fﬂ@-.a:tﬁf
BOCEAERESNEEOABEATES. IMERETE
AEBEELLTEDHSREL,

|99, During the sterilisation procedure the radiation dose

should be measured. For this purpose, dosimetry irdicators |BR

which are independent of dose rate should be used, giving
a guantitative measurement of the dose received by the
product itself. Dosimeters should be inserted in the load in
sufficient number and close enough together to ensure
that there is always a dosimeter in the irradiator.

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

99. BE THEORRBRNKRELAELAIThiTESE0,
HHREEOQRRLTRIC, HRICLYBREN-RESF
EENICTIBEE( L Or—2%ERTHIE. REE

NiFERESORICESEHEE. ELNMNIAELTHEAL, B

SR ORICHISRERNHDILIICTEIE, TFRFVY
HOBREBHZAVSEAR. RECHDHRAICHEAT
},'-;):&o WREFT ORIURE TR R BONMIBEHAIRST

100. Biclogical indicators may be used as an additional
control

100, RAAOTHIA LT r—E— (TR EEAEE
LTERT A ENTES,

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

101 RYF—2avDOFIEL, BEHHOEEOTSH D
ﬂf?ﬁ\%‘lﬁéﬁ%’:ut’éﬁ&%kb&l‘fhl&ﬁb&t\u

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

102. SXREMERMYESFIRIX. BHEEFHDEDDE
Bz HLIIEHTNBIE, BERIEEADELDE
@ggggt:g)l: BHREBEEAT( RIZEAETLIT

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

103. BERFAREZTFOROONBEAZRAICRETSS

Q

STERILISATION WITH ETHYLENE OXIDE

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

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

04, CORBER R RN S AR B O H BT
STl IERNYT—1av0RET. REICLIAS5E
ADFA—DUNRENCE, HARCEIT & EERREAL, &

LR URESh B AR URBREA RO KRG
ERMOHFRREUTICHRZEETT 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 aﬁ’ect the process.

105. AR EBET O RN DA Cho. R OhE
EOSOWERICHASHBERNHFELEDESIT
BRLETHS. DR HORREEA AR TRISX

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

sterilisation.

[106. HA~DRB O, HHEWERBASE CERS

NE5REEREIZFEGELTEMM TN IEGESEL, DX
BICETSFETCORHE. BEE TORBER/MLAT
NIEGEEENELIHRBERERARLTHAA, Fhb0/35
U AFELITITNIEIES I,

107. Each sterilisation cycle should be monitored with
suitable biological indicators, using the appropriate number
of test pieces distributed throughout the load. The
mformatlon S0 obtamed should form part of the batch
record.

107. REI YA INBIC, BUEAAFOTHILAL D5 —
A—%F BAL-#ERENSEI SRS 8GR T
AFE—REZRAWTEZAVL TG EIE, FORERE, /3y
FLa—FO—EELEIFRIEERSEL,

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

108, AN ETECOBR. RELEROTF v/ —K

DEA.RE.BE. N RBE, FELE-FAOBELR
BEYAIIIEBIZHRTDHIE, BEASBEFT /7L

ZBLTFv—MMIRBIHL, TORRL, Ay FLa—
Fo—#ELEiFhidiasimy,

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

100 WER T &L, REDTRISHRET, &Y
HAERBEHT RO REEBRMERESNLALETTIT
S=-HEBLTRETSAL, COIRIE, \U-r-—:/a E
R LE TN IEELAEN,

FILTRATION OF MEDIGINAL PRODUCTS WHICH
CANNOT _
BE STERILISED IN THEIR CONTAINER

Bl CE T ARENAT AR ERERDAE

110, Filtration alone is not considered sufficient when
sterilisation in the final container is possible. With regard to
methods currently available, steam sterilisation is to be
preferred. If the product cannot be sterilised in the final
container, solutions or 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
filters can remove most bacteria and moulds, but not all
viruses or mycoplasmas.

Consideration should be given to complementing the
filtration process with some degree of heat treatment.

110. REEBBRATORBNTELZES. 281 TTRES
THHEXAGENGN, BEFBAELSTETE. &K
BENEELWNFETHD, DRIBRREBNTREATE
HWESIE. BRXEREEATAR 22390 (RET
NEBD) RNEREGRERNZEITIETO I ILS—
THEL., HoMLORELE-ERICHECATIZENTE
Bo CNODIANI—F KBS OMBERVEREZRET
BIENTELN, DUNARIETAOTSATELR2TRE
FTHIEIIHEG, PBRELEY, HOBREOHINE
ko THTET LB BLETAIEELAEN,
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111. Due to the potential additional risks of the filtration
method as compared with other sterilisation processes, a
second filtration via a further sterilised microorganism
retaining filter, immediately prior to filling, may be
advisable. The final sterile filtration should be carried out
as close as possible to the filling point.

m. BORBIRLEEL CABRBERIRIRE N
. Jﬁ_%_l,f—llﬁﬁ7ww—l:cl:’%)@:2§ B MAB%EiE

ERIISATOCEA RSN D, R BEABIT. ATREARIRY
R CARAUMNTGEDFTTITRRITNIEGESEN,

112, Flibre—shedding characterisfics of filters should be
minimal.

”,»2 74)1/5«'—75“::0)%%&0)%{35liﬁfl\ﬁﬂc‘:b&l'}'hli@-
b aJ.‘

113. The integrity of the sterilised filter should be verified
before use and should be confirmed immediately after uge
by an appropriate method such as a bubble point, diffusive
flow or pressure hold test. The time taken to filter a known
volume of bulk solution and the pressure difference to be
used across the filter should be determined during
validation and any significant differences from this during
routine manufacturing should be noted and investigated.
Results of these checks should be included in the batch
record. The integrity of critical gas and air vent filters
should be confirmed after use. The integrity of other filters
should be confirmed at appropriate intervals.

13 BE 7N 2A—OE2E ., S RRBANIIREELEHT
o, FLT . ATILRA AV Fa4723F -7
A—, FLyirv—R— LR RBRE OB EEERAL
T ERERICHEILETFNERS G, BEEED/ LY
BOHBIZESTDERE, FILE—EBRSEHOICE
RE3EHEL, ) F—avdicRELAThIEAS A
W BEMERICINEOHENOEREEEAHN
[XEE8EL . AELZHTNIEEDEN, INLDF v R
[T\ FREO—EICRETDHE, ﬁ%ﬁﬁxww&—
RUIFAURI4I2—DTZL2MEE, EA%RICHESE

. %0){1130)74)b9—0)xéiiliﬁ@mf’aﬁﬁ“ﬂﬁm
FIFRIEESEL,

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

114, N T =230 THREESHh TWVELRY, R—0711
A—H—EEHZEATHERBLTIELELLL,

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

5 L=, RO RRERE REHEUERE
IZED) LY, MR B(HE AR T 5% (=LY, ME (=
HEEREAEES IS B,

FINISHING OF STERILE PRODUCTS

EEEEGORRLEIR

La

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

oo

16, FR LSRR IEAREICEAShDE
TRETL—FAORETICRIFLG RSN,

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.

7. BR(EBA/ ) F—2aVBHOFETRET IS
Lo ATRBNMEITSAFYIEDTUTINEDBREH
-BHRE100N R EABEERELZTRIERLEL,
ZODOBEOERFRICO>NTIHIREIYSFILIzo0
THEY G ECELEDERETHRTFNELSA,

118. The container closure system for aseptically filled
vials is not fully integral until the aluminium cap has been
crimped into place on the stoppered vial. Crimping of the
cap should therefore be performed as soon as possible
after stopper insertion.

118, MEMICE TAShEA(T7ILOBRBERVATLIE
RSN AT LICTNIF oo THEEHOShIET
FR2EETDTEL, Z0RHFevTOEZFEDHIX
REBALLSARAEOMMIERBLGE N R IEsi,

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.

19 BEHOEIREDHRELTLRETHIOT, B
%?BFfﬁ&x—?Ai—{ﬁﬁﬂ:izﬁ:‘éhf:i%ﬂﬂ:%ﬁ LizHf
AV A AW
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120. Vial capping can be undertaken as an aseptic process
using sterilised caps or as a clean process outside the
aseptic core. Where this latter approach is adopted, vials
should be protected by Grade A conditions up to the point
of leaving the aseptic processing area, and thereafter
stoppered vials should be protected with a Grade A air
supply until the cap has been ctimped.

120 A7 DIy TEEGO TRESh-Tvv 7%
AVWTERIRLLTERELTLRLL, EEEERE S
THY—2 TR ELTEBLTEELY, e nyawin B
FEERLEES uﬂEI&Eﬁtb\btﬂéi‘Gmﬁ‘b—P
ATREED, %wﬁ%#v-ﬁ;&%#ﬂ%mbnéirriﬁ
L—FAOZERER T CHRESNETRIEELELY,

121. Vials with missing or displaced stoppers should be
rejected prior to capping.

Where human intervention is required at the capping
station, appropriate technology should be used to prevent
direct contact with the vials and to minimise microbial
contamination,

121 AL, RUDMIIEELUMEEICHL/ SI P LTS =5
OHENTHRYBRME TR, BEHEHIXF— 30
TADHTADPBERB S, "M PILICEBEMLUALE
. ELWEMBLERNREET B =D OB R4S
ALGET SRS, -

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

122, 7 7ERFE /U7 (RABSYOF A VL —ATEREN
HEGEERTIL-HICHRTHY ., BEHOEZL~DA
DEENAZRDNETIE=DICTERBTHS, :

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

123 WL F CRHEN A BRE. THREL BE0E.
BEERFLTOAH T 3 AORBERBLAIAIE
FEEY R

124. Filled containers of parenteral products should be
inspected individually for extraneous contamination or
cther defects. When inspection is done visually, it should
be done under suitable and controlled conditions of
illumination and background. Operators deing the
inspection should pass regular eye—sight checks, with
spectiacles if worn, and be allowed frequent breaks from
inspection. Where other methods of inspection are used,

124 RTALESFITEMEZOMBORIEIZDOLTHE
BEOLCHERELRTAIEELAN, BERE 0SB, B
BELERIIOVWTEBRINBYILEGTCHS2E, H
ﬁﬁﬁﬁfiiﬂ?ﬁhﬁﬁ’ém['f BR&EA B OGS (KRS
EERALCRNREE2 . XBAPIIERICKEEEL
SHEHNIEELREL, LOABREZEAVSEAE.

TOIRICNA)T—LaV/+FEL ., BEEEEEHNIC
HREERRLAThIEELE,. FhoDREERELE

the process should be validated and the performance of  [I+hIEAnB%L,
the equipment checked at intervals. Results

should be recorded.

QUALITY CONTROL mEER

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

125 REGOEENBX. BEEMERIITI—EDE
BIRO—FERTERTILOLNS LB IFTHS,

%‘Kﬁ&liéEi’:nn(-?b\‘cl\'JT—‘/a/”é%FEL&
[‘J’hiiﬁ-b&b\

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. /NTANW O ) -2 AR BEN TS B S ITHET
B0/ \)T—av e s T IcEiEEEsilb
Fithidiniiy,

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. EEREBRAYTILiL, WFERERERTHLOTE
FHIZESGEN . LALBC, NuFORTiiERnYRY

AELEBRDNARS I LERLEY T LA HEIE,

21k

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 BEMICETAShEERCOVTIE, YT LIEZHRT
&Faﬁﬁ“ﬂ%&%"?ﬂ#@%d) BUWHGEERGNADE
DEDHELTE,
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b) for products which have been heat sterilised in their
final containers, consideration should be given to taking
samples from the potentially coolest part of the load.

TRLEEEETDHIL,

b HREETRICIIARIBERCHEASH-ERD
PO, BLBEEQENER

HhbuBEMLH LT ILETRR
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[F32 IR
MANUFACTURE OF BIOLOGICAL MEDICINAL EYEE KOS
PRODUCTS FOR HUMAN USE
SCOPE &

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

EEmRA OISR AL, BUAEHNEEERS LT
ERGRFO—2THD, Lich>T, EWEHEAKO KX
BAIEFORERRICESNCTHETZoENTES, L)
TOREFEICEH>THRUSh I EYEMRF A RCR
DRBETHB,

" |a) Microbial cultures, excludmg those resulting from r—DNA
technigues;

a) rDNAB I 6J o &3 DE R MEMESR,

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

b BB DNAR X B I F—< B h Bo s
DEESLIMEMR SR EE,

¢) Extraction from biological tissues

o) BB SO

|d) Propagation of live agents in embyyos or animals

d} £F-HMEMDOEX SEMATOERE

(Net all of the aspects of this annex may necessarily apply | (ATFTUaDE R AXBEDT A TO DB B RSN
"|to produsts in category a). EIERBELY)
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,

EHATL L ADIERICHT->Tik, WHOIZEYiREEh -
%ﬁﬁﬁ&&?ﬁ“ﬁﬁﬁl-?hf@ RMEREEEZ 25

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

xH «r@‘yxt;ti#@-?-maﬂz%awjzh&h#%ﬂl&%:k
BIEFZEH-EHOTIEEL,

PRINCIPLE

= Bl

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

EMPHBEAOIECIL, KRV ITIEOHME L., 551
GREADEERS, EMFHERIONE, EBRUKRS
DITEIKY, WO DR ETERIBETHL,

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

R OEEG . WENRRI ). SR —5EE

HLTRYUBLI-BENTETHS, —H ., EWEass|
OEEIZE, MBERLEEMS O L -
MGTERVRHHAEENS EPENIRICEES
DEMENHY, BEMOBERUEEITERTH S,
IBIC, FOBRBELECHERTIRM L. 1:“&5%’@;.:@
mR=(LESTHEELEGS,
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Control of biological medicinal products usually involves
biological analytical techniques which have a greater
variability than physico—chemical determinations. [n—
process controls therefore take on a great importance in
the manufacture of biological medicinal products,

EMFHEFOEEL. BEEMFHOTRMESED
B%, FOESLRFIEHME - LFRMEAEICHR TEFEA
REW, LEA->TEYEMRRORETIE, TRAEE
BEHEICEETHD,

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

R OB LY. GVPR A REEET S
CENRDOONG, ANERERIZ. FOHAESFELT

To7=.

PERSONNEL

AB

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

1 EMEREREEET 5107 CAKEEAZ A Galm.
BRI ERETECEET5EER0) (X, HETHUS
RUEBICELEmIlSs B SEnomy, 2
BICIE. SR OB YIRS 5 B E S H R U Il
ARSI R DALY,

2. Persons responsible for production and quality control
should have an adequate background in relevant scientific
disciplines, such as bacteriology, biology, 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,

2EERUVREEEOFEEER, A THITECOVT

OEEHREER-T-H, @EF. £9F, EVEIEE,
L2, EP. SHP, BEP, JILAE, REFRUE

EFXF0RESFFICH (T HEUEMES T O RERR
EHEHEOELT 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
necessary with appropriate specific vaccines and have
regular health checks. Apart from the obvious problem of
exposure of staff to infectious agents, potent toxins or
allergens, it is necessary to avoid the risk of contamination
of a production baich with infectious agents. Visitors
should generally be excluded from production areas.

PEROREERRCE, REROREREEEELE

FHEESRNTHDS, BiE., RF. ABRR VBT
(ERB)EMERERICHL, REICELTHEYET S
FoaEEL., EHRICERESARBINZTHELD
B EERSNRRIEME ., RAGER. XETLILTY
[CERENSEWSALIVERED M, Bd/ o7 ARt
MBEICEH>THERSNAHVAVZEE T HLIBETH
%, BE. A FEETVTICANRTITESEL,

4, Any changes in the immunological status of personnel
which could adversely affect the quality of the product
should preciude 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.

LRESOREFHREC. ASORBICEREEEZRIF
TEEFNOHLIEENELEBESE, EET) 7 TOERE
Mo & IERSEL, BCGTIF U RUMR LI
A OEE L. REFMINESRLV T EEXEE{$E E

M EZICEYEEREBLCLSEZE(ZBRELAN

hiEfsiziy,

5. In the course of a working day, personnel should not
pass from areas where 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.

SHEESIX.IEEH OB, £E-MEYMILE DA~
DRI IYSZTUTHE, BOR B TRLEIME
WERSTUPICBHL TIEALEL, FO LSS58
(TONGEUVMEEER T, FERBRUBHORER. HEIZHEL
TovT—%2BUS. EW---RRECHEL R EREIC
HFEbHEIFNERLEL,

PREMISES AND EQUIPMENT

MRV
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6. The degree of environmental control of particulate and
microbial contamination of the production premises should
be adapted to the product and the preduction step, bearing
in mind the level of contamination of the starting materials
and the risk to the finished product.

6EERBICETAMHMFRUHEMORBBEEHDER
[E, BEFEHDEELALRURRERA~DVRIEER
DL, BZAGRUVEETRICERLLEFRIERSAL,

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 the
equipment used will determine the level of segregation
needed to avoid cross—contamination.

1RICES AN EERT SEERMBCHE LT, EME
MEFFEDORRBRENLT DS, EAKS. EB5%E0D
A, FroR—VEliE HO—XRVRTLOREZD,
EMAEFIARNBELLSTHDD, XX FRE B
BERBELAILIE, HERAOHERUERTSESBIC
WLTRET S,

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

8. [FRIELT.BCGIHOF L DEER YA LSYLER
il_t-ﬁﬁﬁ“éiéf-E%ﬁ’éﬁw#&ol&%lx BERERE
ERALZNIEDSIN,

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

S.REE. RYXIE, BIGEEARC LTI, FEEER
BRRTILETHEAOERTRVRDE T RIEREAE
AN

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

10, ZOMOFHRAIZODLNTIE,. BENCORBEORSE
ADHLDTHY I BICEROAREELGNCE RS
(2. F Yo R_R—UR—IDEENFFIND.

11, Simultaneous production in the same area using closed
systems of biofermenters may be acceptable for products:
such as monoclonal antibodies and products prepared by
DNA teobmques

11, B/90—F LA R UDNAR R EFIELI-E R4 E
DEEE. REEQI/O—IFRFLERMALT. ALT
U7ATRIBICEST S EAFTEND,

12. Processing steps after harvesting may be carried out
simultaneously in the same production area provided that
adequate 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 REZOMIIL, BEURREEFTHENELLN
BDoLERMFIT. ALAETY 7N CRIRICERTHo LA
TED EEVIVTFUBRUNEVAEDBE . T K55 F
fbﬂlliiﬁﬁﬁﬁtﬁ']i{tfilliﬁ@%fﬁ[:@ﬁ%ﬁ@?’%i :

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. EERAOMITICEHBETVFEERALZITNRIEES
TS, BRAEBERAUMNIHAIBEROIUTICONT .
&, HLADEBRRICEELFRSNS,

" |Where negative pressure areas or safety cabinets are used

for aseptic processing of pathogens, they should be
surrounded by a positive pressure sterile zone.

FRAOERBEICERETVTXERESFrERVNEE
AT LBEICE. TORBEXEEOREY— CEbE
[Fh(FEaiy,

14. Air filtration units should be specific 1o the processing
area concerned and recirculation of air should not occur
from areas handling live pathogenic organisms.

14, ZHT5IRIV7ZICEAENESABL=o VM EEE
L. £EELRREAERVEST)7 Mo HEESHABERIEL
BWLv 3L ThIEESELY,
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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 deceontamination procedures should be
validated.

15. BETUTERHORERVHL. HENEHRR
URRE (BAESTE) A ARG DO TR MRS,
FRFIERUREFIROBEIEICOVWTAYF—2a%
=S ANy (A=Y AN

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. £S-EYRERYTORICERTIEBEX, BEE
PARET. MTAOMENLDFLE ﬁ\fab\otjta.’lk"&
(ZHERFCEH LS. SBREILETNITES,

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. FRRUARUMT4IL5—1E. ,ﬁ%ﬁ&mﬁ%b‘b
«‘od‘L\J:—B{-:‘?ﬁ@]l:é’i?réhm%minb&u CIPRU
SIPL AT LDFIRAMNEELLD, BERORIIRLICES
BEAFELGEOTRIFhIESSAND, AUk T1/L 82—
iFEEAMEEL, TETDEAYBMIZDLTAY)F—230T
BitEShi=-tOTHZ &,

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

. RELIADIE, U—IDURIDBGENCEF R TE
B&SICEETL. .%-;t;mmm[mem Yo

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

9. REERENES GRS ST R LR
FLAETNITLELEN,

20, Due to the variability of biological products or
processes, some additives or ingredients have to be
measured or weighed during the producticn process (e.g.

20. EYPMERYOIRICRERNRSoNET-H, &
EIREP, ASNOFEMPIIRSTIZONT, SHEXIE
HEXLATAIEELENR BER) . COB&. Zhb

buffers). In these cases, small stocks of these substances DMBEDRMyIIZLE, BERETERELTHELY,
may be kept in the production area.
ANIMAL QUARTERS AND CARE A ERERCFOREN

21, Animals are used for the manufacture of a number of
biological products, for example polic vaccine (monkeys),
snake antivenoms (horses and goats), rabies vaccine
(rabbits, mice and hamsters) and serum gonadotropin
{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. RIFADOF (L) AEREFER (OIRUYE).
HRRVIFY (YT, IOARUNLRE—), IiET
FRRAEY ()48, SEE T LA PHE R ORI
BYSERAShS, FRIEMA. BEEIIF U (RIR),
HEEMEME (DT BCGIOF U (BILEYR Y, K
gg%ﬁ%tﬂv9?&@%%%@!:%@1%#{&%&#1.6

22, Quarters for animals used in production and control of
biclogical products should be separated from production
and control areas, The health status of animals from which
some starting materials are derived and of those used for
quality 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 of quality control of
biological medicinal products, special consideration is
required as laid down in the current WHO Requirements for
Biclogical Substances No. 7.

22 £ FRMESORELEEICHERT 38R, &
EBEIYZRUE EIU?&EIJLUEHA‘IIi&b&L\ A] 5 H
D RIFEH A 6#1%@1%73:90!4“?@@&6:&%1%
HBICEATIEMOERERESZ. T4 T LTES
LIEIFRIFEEEL, COXIGTU 7 CEFERR.
AMGERKEBEREFRBIK G HRIEALED, &%
HHAOHASENIREESBICHILEFEHTIESIC
. S OWHOEEMMBE E RSB IEN.. 7ICEHONT
WSLSIHRNERBENDETHD,
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23. Specifications for biological starting materials may need
additional documentation on the scurce, origin, method of
manufacture and controls applied, particularly
microbiological controls.

23. EYFHHREHOBERECT, #Rx, ER. 8
BT ERCEETL, BISMAEDENERICONT, B
NORBRERELT BHENRH D,

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

24, BEEXEYFHAROPEERT/SILSHE =D
WCHERBHETHD,

PRODUCTION

s

Starting materials

RN

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 available. In
such cases, release of a finished product is conditional on
satisfactory results of these tests. ‘

25. HERHOBRGT. BRECESHEZHECHEL
BHNEELEL, RERSKBICEVEMEET 3184
(& ABREROATANCHERAZNILCEAEDLE
Lo ZOXIGHERE, RRAKOHBEAFH R, L%
HBROSKERELTS,

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

26. HEFRHOREABELESITIE, TREAREYME
BEERERET S, BEICHLT, BIOBEYEH & (a5t
RS CEYMFHFEHETEEELTLEL,

Seed lot and cell bank system

U—RAYRRURILINS G RT 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.

27. MABEOERAZERLGRELTCOEELAG N
EOEBAFKELLENED, MAEMBE. BIEEXKITE
HRECHMRTOBBETHESNA L ERRR O RS
X, RRE—L—FRAyRED—F 00 —ROvk, Xtk
WD RTF LIZH IR RIEED AL,

28. The number of generations (doublings, passages)
between 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, —FOVERIZ LRV ERERER OB OMBMAE

(5. B ER E. BRRRRE—BLEThIESRS
B TRORT—AT7YIOBLCORANBEREL R

LTIEiaizly,

29. Seed lots and cell banks should be adequately
characterised and tested for contaminanis. Their suitability
for use should be further demonstrated by the consistency
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, L—FOYRRUEILINLDIEBREAENMESH, B
DICEDHEEHTEL. RBLAFhIEREL AL, U —F
OvbREEIAODERE ST OLTIE, 25128 S
DELIT L/ \VUFEOBRERVREDO—BHIz &Y= |
Y2 ERVAIVXIEJUYRAINRMECIMZONELS
So—FOvh RUBIAOERETL ., BRFEL, LA
hiFhdin,

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
perscnnel handling it. During the establishment of the seed
lot 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. —FAyk, EILALY, NELSTIBRFICEFRDS

ZWOEEENRESH DL, BYIcHfEh = BE T,
—FAYh RIS SR NIEEL AL,

MAEBSHZHFNIEESEN, S —FOyvkBRUEILALS
DFEILPICE, R—IVF7RT. RiLE— A\AS. Rz
oL, WNIREEODE (UMILA BRI
HMEBRAEE)EMYR-TIFESEL,
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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.

3. —FOvrRUEILAVIORBEEEREOMNE
XEIZEEDHRITRIEALED, BERRIIEFESHL. B
[25%RL. ﬁma,m;#rf%“‘mwmmbm\ T‘E"'E

a. ﬁﬁﬁ’ﬂt S50, Iﬁ%%ié‘ﬁﬁ%‘d’é%‘“kﬁﬁﬂ]k
BEEEE=FIITTH, HESHIRAEN DR

EURERER I A TERELZTNIIEELEL,

32. Only authorised personnel should be allowed to handle
the material and this handling should 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 FAEN-HEBOAFEHEMYRSCENTES £
f=. RUBNE B EEOEZO T b Eassi
L REMBEAOTIEREZEBLETNIEESEN, &
BRI, B3 —FOyb o)L/ AU 2B REIORE X
B E LR KSE T EREESTITRIEEELEL, 2—F
AYh SN IRTRTEROHNWD)RVER/NMNIT ST
O, IINRFICLTRASBICERET SIENEELL,

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.

3. BERE. TR —XET—Fo TR BN IR
U/—I‘D‘J[‘U)'EJ"\"C@@%E’E FEEMNDRIFRICHRY

—EEFBFRMORYE LIRS, __Ftﬁ':#f%ﬁﬁ
_Ebfliﬁbmb\

Operating principles

{FRIRRI

34. The growth promoting properties of culture med[a
should be demonstrated.

34. Bt DIERE (R EIEREA B ST EAEBALE T hidEs
AN

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. BEERUZDMOERA QRN ITFEEMOEM
RUS T IR, BROGEVREBIERCHESh
&3, ERFKEBEN £ BT TERBLEZTNIEES
L IR UYL TN T DRI, BRI ERICIELS
EREINBISITEELETRERLRL,

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. R OBRDAIHEORSTE. T7OVILARETSE
Thbdh . 0T, EFLTOSBEMAREAL G E
3. COFSGEEDSHLALIBETH D,

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

37. TﬁET?)#’Lli el REQEEERERET 5. AT
THEF. BEMCIEEBICENYTSA R, i XX
FILAY HBRIEE DRI, AU SAVBE T ILE—%
HRTAZE, -

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

38. {Tbb\ﬂ)'ﬁfﬂbzlﬁﬁlli’l‘ﬁﬁ‘lt’i THIERREL
35%) EDNYTF—1avizHi LTk, TERENVEEBARET

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. '

39, BSIEICTANINAOFREEREZBREETISESIC
(&, MEFHMRNRDEBR D (CEoTHFLEENBIRY
&@ﬁd‘é%@k?*&%bawn@nbm\
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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 batches. The use of the
same equipment at different stages of processing should
be discouraged, Acceptance criteria, life span and
sanitation or sterilisation method of columns should be
defined.

40. JATM/S74—EL TSRS EREBAERSNS
B, ZDELSBEBILER X1 D OB OERCHLTE
REL. AyFRITREREXILESLAThIERSEL, BL
EEEZERINERECERTACEEEELIR . AS
LOFFEEE, AR, R EEXIERBA EFHE
LIzt (EAeindin,

QUALITY CONTROL

41. In—process controls play a specially important role in
ensuring the consistency of the quality of biclogical
medicinal products. Those controls which are crucial for
quality {e.g. virus removal} but which cannot be carried out
on the finished product, should be performed at an
appropriate stage of production.

41, EYFHEARNOKEO—EMERRCE. IRATE
PHCEELGRAZRT REEFRAR (YA REBE
BEVENRBARTERETEHNERICOLTIE, &

DI RERETERRLE T hiEgs i,

421t 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 batch control.

NyFOEBRERUBEL TN, BREEE T EAHE
&I, PRRZOH LTI DFES G BE, BYLRE
FUTRETILELNHDTHAS,

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

BIZIEEET RS ENEET RIS D LTITEE
TRV THNBETHD, TOLIET—RTRETZRD
—&ELG T RIFER i,

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

EREETREATIEAE. COLITEERENSIRE
T5MmEEELOBERERICOVTHILGEEELDE
3B,
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MANUFACTURE OF RADIOPHARMACEUTICALS B EEERO S
PRINCIPLE =]

The manufacture of radiopharmaceuticals should be
undertaken in accordance with the principles of Good
Manufacturing Practice for Medicinal Products Part [and 1.
| This annex spegifically addresses some of the practices,
which may be specific for radiopharmaceuticals.

WEHEEEROLEL. EREMRGMP/A—MNE T (Good
Manufacturing Practice for Medicinal Products Part [ and
ID DRBNZHESTITIC & AEIE. METEEERICH
ED—HOEBERAELT S,

A—VSAXE = BEGHEN - BT NERDER
UREBRTELTWSEEENEH A

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

BAERER (RERCREDOER) ICHT5H, RERZOEH
DEAER T UL —a 03y EERALLRSHEE
ERORAT. BEOBRGITEFNTOELRY, FHAF
FADHRELLEL, :

Note il .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 practlces a medical physics
expert should be available.

WSHRPGERAICHEL 2 TOERLOBRFE~DORE
[;t BRICEMOBRHEEOSLETITHEITNIEESH
\ PR ARO-ODOBERZHETIE. ER)ESR

@EF?%ﬁ\ﬁM‘C%&&?( LaFhEEnit,

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

ﬁ%%li\ BRRGRTEAY SRS EEERICLERS

Note iv.Transport of radiopharmaceuticals is regulated by
the [nternational Atomic Energy Association JAEA) and
radiation protectlon reqmrements

B EER OBER. EERT 5 EE (AEA) RUTRE
GEEBHICEYEHEN S,

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.

ANEICREHINTLSAZERNMC, RERIMOFEBZE
ERTHLHTESD, FETRETELADH S, Fhild,
NYF=avhiREsh, AXECHEIL TS DL
ﬁf%uJ:G)D’\JW)nnﬁﬁ.&”é%tb’d‘%ﬂ)’cﬂﬁ'hliﬁ
BIELY,

INTRODUCTION

FX

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
crogs—contamination, to the retention of radionuclide
contaminants, and to waste disposal.

1AM EEROEERUVIRYBVIZEBEMICEREE
FATNS, URIOL AL, BAERIZIE. BEHEDS1
7 BEROLRILF—, BEHER G EO X FEHIL->T
BI5D, XXFEOFH. RAEETLEMORE. B
EYREBITIFEEEHSHEN DD,

2.Due to short shelf~life of their radionuclides, some
radiopharmaceuticals 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 responsibilities of the involved personnel and
the continuous assessment of the effectiveness of the
quality assurance system is essential.

2RO FERITIEL V-, — B DRSHEEE
miE. ECORBEESRNKR T I HallcHE e cE
Do COEE EREOERZEH-LAOHBHEFIE
OIEFEM DML E, RBERIESRATLOARED
B RGBS T AT R TH D,
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3.This guideline is applicable to manufacturing procedures
employed by industrial manufacturers, Nuclear
Centres/Institutes and PET Centres for the production
and quality control of the following types of preducts:

B3EAMNTAUF, TENEEEE BFAE S — 6
&&UPET&:JQ—#u‘Fa)ﬂ:EEm%nnmim&Unniﬁ
ERBICHWSEEERFICEREINS,

* Radiopharmaceuticals

*Positron Emitting (PET) Radiopharmaceuticals

* Radicactive Precursors for radiopharmaceutical
production .

*Radionuclide Generators

REHEEER '
(ST F R (PET) IS EE SR,

- TS 2 T B D T AT R R
AR R —4

Tpedeaimie 200 QPRI s

Rempamamrcs  Fafpin Temod Admio Pamsy - Atiofd
PElfatmimnatias Podriln gty W bmaornd saea
icc g v : Brsy

Pt B
Prafaten

Fafuuids Guoin

TRIE GREIND | GWP part 1A |IEST Earoe 6K 1
T R - T T P I K =T
PETBENT | 2wty 5] Eam |
ERS - B foecy :
petrire. i
1.
BEIRER | Ly
a¥L—%— A

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

*AOOMAYNLERRIRECOHBERUEES AT L
(&, B S EEDE—BEEELDENTES,

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 I or II) applies for the specific process /
manufacturing steps.

ARSI EEROIEEE X, FURS EEREHF
DEFEERE. RUThFhO IR/ EEBRBECEOGMP
(N—FXEDABEHESNDEMCOWTEBRLTERLD
TREOELYEERIGTAIERLEN,

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

SIRSHEERMDRMETIE., MHRHGECETIHFD
EELDETHD,

§.Radiopharmaceuticals to 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.

6RO MICHRESNABGTEERES L. RO EE D
ERNEHRVEZSTHIBATEERALEEDOHOE|
HREREEESTLETAIEGSEL, ShibiEPIC/S
GMPAH A S A, Annexl DA ETH B,

1.5pecifications and quality conirol testing procedures for
the most commonly used radiopharmaceuticals are
specified in the European (or other relevant)
Pharmacopoeia or in the marketing authorisation.

1RLARShIBRNEEERORBRRUREEEAR
FIEIE, B (Xli%d)ﬂto)ﬁﬁiéhé)iﬁﬁﬂlﬂﬁr
FAIciEEhS,

Clinical Trials

ERPRELER

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

8. BB CARELLTERTEORAHEES I,
B, PIC/S GMPH AR5, Annex13DEEBII=f->THL
ELAZH RISy,

QUALITY ASSURANCE

& ERAE

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

8. MAEERRCEHAOHENHY, PEEET, B
BICFOTIFHBRAE T T HMICHRER ST IHEN
HEH MAEERDOEECEVW TR B FEIE, LY
WoESEBTHD,
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10, As with all pharmaceuticals, the products must be well.
protected 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 TOEERERICL RARITHFERUVRIELM+
FITRELGINERSREN, X, RREEFEFLRGE
AMLPHELGTHIEELE0, DFY, FHERERILS R
TLDRLTRIVZLEETHS.

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.

LEREUVIEDE=S) 7 ICRYERShET—%
"a_'— HEFIEAEO—EELTREICERELTMYHL

|FEETHS,

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

12 B EEEROEEICLERETFRE S\ F— 3
COBRBIEER LA RIS EN, X )R Rm—D A
hE.GMPREUBSHRHEOHA S HhEICERE ST

the extent of qualification/validation, focusing on a T, BEEHESE. /AT —2 a0 QB O REIZAVLANT
combination of Good Manufacturing Practice and Radiation |fu (A S50y,

Protection.

PERSONNEL AB

13. All manufacturing operations should be carried cut
under the responsibility of personnel with additional
competence in radiation protection. Personnel involved in
production, analytical control and release of
radiopharmaceuticals should be appropriately trained in
radiopharmaceutical specific aspects of the quality
management system. The Authorised Person should have
the overall responsibility for release of the products.

13 BEFEEE T, BitRiEOREZEINEL TR
TWSHRBDTFED T TITHRITNIEELEN, B
EXRORE, HEE, HEASHEICHET A%
I BHtEEGOREY DA MRS RTZ RIS
DLW TEYGHFIRE R T ETNELLEN, 7—VT
ARXF =Y oA MROHRFEICELTEENEEEEE
Hiith(E s,

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..

14, ARG ELEETIRBTEETOHES BB
RUEBRSICESIIHREREZSD) L, COISAD
S RISHISL- BN OHEBINEE 2 R EE570,

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
radiopharmaceuticals. ‘

15, BLEREEMABREEFTLTNAIES., BIEIcED
HE1E, GMPEFIICB W CEIEH BT IIEE 2 AN E
DBHo, F-QASMIE, FEESEEHLTEIEL. BiE
,ﬁ:lmﬁﬂt%ﬂﬁlz,&nn®$Ft_ﬂbﬁ\®fii—a“aot!£$a
WoEERIALATRISAESEL,

PREMISES AND EQUIPMENT EME UV
General 2RFEIE

16. Radicactive products should be manufactured in

" {controlled (environmental and radioactive) areas. All
'manufacturing‘steps should take place in self-contained
facilities dedicated to radiopharmaceuticals

16. R R R X, BEIL - GEEHNE RS gEICDL
TEBTEETH L S TOEEBRREIL. MatitERE
REBEHOHLADSA-HRETITIZE,
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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 approprlate 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 being
manufactured.

17 3RS [RHH. BB EA SO ELET
B9 DR EEL T, RELETAERLAL, RERBS
ISR, ASEREEXFHLAHEBEZRVGTLIE
FoIEW, MRREBEEHERTHIHS . RITEEN BN
NTWSESIE, BROEThER/NRICTE-00F
PraEZAELETNITESELY, YURAZEEETLY, RS
hERERSELALSR, Eﬁéﬂft‘é%nnﬁ/%fpﬁl,
TWBHIEERFALGITNITEELEN,

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

18, AEREEADOH AYIiL, EZ‘EE@"&EDTHL\ SFA
ShizEXRICRELEMThIEGESE0,

19. Workstations and their environment should be
monitored with respect to radicactivity, particulate and
microbiological quality as established during performance
qualification {PQ).

19 {EEBREVFALOEBEL. BEE. BT EUR
EMOEICEL T, HEEREEEm (PQ) TRESIShi-H
BICLEA > TE=ZRY T LEITAIEHEDAL,

20. Preventive maintenance, calibration and qualification
programmes should be operated to ensure that all facilities
and equipment used in the manufacture of

20, FIHRE. RIE. BEERETRT S LETL., AT
HEEROAEICERIN S TORBRUEBIEY
TH Uﬁ?ﬁt@hflﬁé_t’éﬁnfﬁbﬁ('}'ﬂliﬁ-bﬁb‘o =

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.

radiopharmaceutical are suitable and qualified. These Iiold, FRLREEANTL. BERVAFLES LA
activities should be carried out by competent personnel * [#L£AE54RL,

and records and logs should be maintained.

21. Precautions should be taken to avoid radioactive 21. RIEN DS RE T LA BT A -DI-FTHIEBEEELS

C& AT B S E AL CTEEMNIC. LEHHTR
TMYRB(CKYRIENIC, HO DMHEETRERET
BrOITEZEBEIThEThEESAL,

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.

2 R ERR DR B EET 5L DBNESC. &
BEEBT AREAR A - 5 G ) - IR %
NS, BBEEUELAITRIERSEL,

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

- |lenvironmental contamination by radioactive particles and
gases and appropriate measures should be taken to
protect the controlled areas from particulate and microbial
contamination.

23 ZHEANRShEORY, B TR SERYIES X
ALHFHEh R OBREBREE ML AIEESE0, 22
SUBCH U SN F RUA RICLDBREELE SN
RICF LSRR LR ITMIEREHEN, Tz, BEHIhER
Bz, {}‘&*.L?ZiUff&i#@zﬁ%ﬁ‘b{%aﬁﬂ’%ﬁ@]&ﬁ%’é
ELEHNIEEBEL,

24, In order to contain radicactive 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. MR FEHLRADR 0. BRZAEZIh TS
RIEQERITEE. AIRELVHEGTIHERBHES
BH5, UL, BREREEEMRETLILEHET
HD, CHIEIMZIE, RIEDEELLTHREET B/ P TS
I7OvOEERTHIEAEETHSS,

Sterile Production

RERE
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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, Annex 1.

25. EEWAMEER A (X, BREAIC El’héhé%wt’:
HHICRESh3LDICHETEIENTED, nﬁﬁ&li
SERBEICECH ﬁ@]ﬁb&fbmiﬂtﬁfﬁ;%f;j&ﬁﬁbﬁ-
HhidEbin, BEEEGOEEICBLTL. HACES|
PREBCIEEINAEERETIL, BREEMSM, PIC/S
GMPHAFTAL, Annex! [CREESh TLSEHIEEL
TWEITRIFELEL,

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

26. MEHEEZEROEECHLTE, BUEERE, KEO
gﬁ.zﬁwﬁé'ﬂﬁﬂ‘ét&)l IARVEEEEATE

27. In case of use of closed and automated systems
(chemical synthesis, purification, on—line sterile filtration) a
grade C environment (usually “Hot—cell”} will be suitable,
Hot—cells 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. AR R UVBEIE S AT ALA(LES R, B8, 4251
VEEAE) FERT SR, FL—-FCOREGEE
IRy LD ASELTWND, ASHRDES . RvbILIE,
HHERELBL. BWERERETERTIE, EEH
HEEE, TLU—FADRETIThRFRITESAN,

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

28 AR, BEERTC. RESh R AT
B (Fi1—7 BB L8—. BESh TR, BHH

NI=AAT L BHSW-REER) OEAH I TETID

ENDHD.

DOCUMENTATION

XET

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

29 HEMEERDEEICRLIETOXEL. XEkSh
7‘::]’=IEIEI:1;’£L\ fEREL. BEL. REL. BHLETh(ER
B,

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

30. FH. RAMB R UMM, EEPRE. RURE
B EERICRIREEREL. XBET DL, T,
B, H Rk, EELBXYMIEDEETIECERS
N3FOWOEELEM CREICERGEEXRIZTE
hAHIBRICIE, HEEMICOULTHRESBEYZAT

Nifieinizn,

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

3. HFEERUADAMORBEEDBIMEEERIC
HYSHEEELRELZThEELR, (I REfAd
LR RRERSUER ., MU TR IERE. BIEL. LERUEND)

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 involved in
these activities,

2. EELREBEOMEH. AR EES-BRERUVRTIZRDS

SOERICIE, BYT. i, ChoDREAE{T 'DT_?EE%I%G)%

BITMAT,. ZETH5E. ERARVAVESERHL
HINIERBEL,

33. Records should be retained for at least 3 years unless
anhother timeframe is specified in natiohal requirements.

33. A OHRAEDEHTHRESH TOEWRY. SE&RIZ
SF L ERELEFNITALLLY,

PRODUCTION

HE
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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—
contamination or mix~up,

4. RLEERE (RybEIL, LAF A=Y NS ) TO RS |
AR RZERR R ETAI&0E. EELEPRERDY
AOEBRIMRIZT B8 T h £S5,

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 manufacturmg processes should be
validated prospectlvely

35. PIC/S GMPA A RS A2, Annex1 15 ESFL TS &0
VEA—BEL AT LD F—2avEEH T, 1\)F—
~>a‘/{:li#%‘rﬂllﬁﬁﬁ%#ﬂbﬁ:wmiﬁ%m\u FLLVE

EIREE, TR F—aviEEZhLsithiEass

Ly,

36. The critical parameters should normally be identified
before or during validation and the ranges necessary for
reproducible operation should be defined.

36. BE. N)TF—LaviiX (iGN TFT—a o BCEER
/E\"z_g—‘i’&##ib ﬁﬁﬁ@&éi’ﬁ%[-%ﬁf&ﬁl%iﬂ

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

37. BREMICKE TAShBERICONCIE M EHER
UL E—DEFHOREOVEREEZEBLT, ATl
24N EA—DRENRBEIThAE T NIEAELEN,

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

38. MATIRIERN H 5=, EEBRROSRLTORE
EEERICITIZENHFRTEN TS, RTARD/S(T
LOEEEMETLY., BREBELHFLYLANES
1. FEEAMDOEZOERBRE/ AT ILIZ, $o0ERE

procedure does not compromise sterility or prevent visval |ERTRTES,
control of the filled vial. :
QUALITY CONTROL mEEE

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

39, —HRDBHIEER AL, L TOEFER-MEDEHR
BATT 4 5R1IS, OV XEBOFE R ST, TER
UCHEALGHAERLERENC N H B,

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

R ERRO B TSR, 2 <OATRBORNE
é'c BT D20 L EDBEEHZKYITSENTES,

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

a) ﬁ%ﬁi%%ikm'@ﬁ%ﬁ%ﬁﬁ«ﬁ&%ﬁ‘ﬁli?ﬁn%E—éﬁiﬁéﬂ'éﬁﬁ
D, BRI =HIZ &L/ yFEE R B OHE, /T8
EECERIE. i‘:m%{ﬁl‘-&tﬁ‘_wﬂ#f—ii‘tl""bhf—"ﬁ‘it
BCOLTERBLAETRIEESAL,

b) Assessment of the final analytical data, ensuring all
deviations from normal procedures are documented,
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) A—~VSA AR~V X ECIERTIHO. BED
FIErLDRENETRESh ., ELbSh., BYICHE
ABHEESNTNACEERIET S, BRI T —20OH
{ﬁo HROFEAMIBSEORBRBERENAFTCELLNG

ﬁﬁﬂuI_T—‘JT{X'IV\—‘J.Jlat%#ﬁ%'c'ﬁznn’é
ﬁnﬂ, ETORBERNAELATHOHEEERIICHE
SELE TR S,
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40. Most radiopharmaceuticals are intended for use within
a short time and the pericd of validity with regard to the
radioactive shelf-life, must be clearly stated.

40. RFORGHEEERIIEHBICERTILZERL
THY. B EOHSARICEY SR Y Mz AR
BT IRENDD,

41. Radiopharmaceuticals having radicnuclides 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. EFHORWBGHEREEFSORGHEER &AL,
F—USARAFN—=Y A LEHEAIFHE, RUEE
{ERLOENC. BEL/=2 TOHEEEE M-I CLEHR
TrREEIThIEESEN,

42. Before testing is performed samples can be stored to
allow sufficient radicactivity decay. All tests inc[uding the
sterility test should be performed as soon as possible.

42, SEREEATIC. ‘U’/?“Jlx%f%“‘b'c-!- (THATREZ
HEHHIENTED, EERBLAEDETORBIE, T
BSETRLTHRIThIERESEN,

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

43 OyrE T HAICHE BT A&, HERUSHT—4
OFHE D FFEAZE L LEFIREBEFELE T TR0,

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 mest acceptance criteria before release. Returned
products may not be reprocessed and must be stored as
radioactive waste.

FIRIZHEL, HETA A FIERC

44, H|REEEFB LI REREIFTEERELEITRIE
B, COBRABFUEBINLESIE., BRIICEDT:
RSN HIEREELS
T ESICLAThIEEsizlh, Bmcshi-HRxENI
?L;LJ.L\’C&BB'J FOTHHEEEDEL TREZTAIES
) d‘L\ .

45. A procedure should also describe the measures to be
taken by Authorised Person if unsatisfactory test results
(Qut—of-Specification) are cbtained after dispatch and
‘|before expiry. Such events should be investigated to _
include the relevant corrective and preventative actions
taken to prevent future events This process must be
documented.,

45, FIRI<. Bok . A AMIRATICHBRGERAREI L

Hot=iG &4 —VSAXRNR—YoRESAEH EERDHL
BREAEELEL, COIIEHES. ARZTL, SEROM
BOREETFHIIODEREERERUTHEEZED
EHhEESE0, COBEREXEFEELEFNIEEEEL,

46, Information should be given to the clinical responsible
"lpersons, if necessary. To facilitate this, a traceability
system should be implemented for radiopharmaceuticals.

16, BECIHLT. BRERALEEARED BB =T
BERBTHL, CNERET B0, BEHEEESRIC
[FFL—YEUTA DL AT LAERZITLGIFRIEELEN,

47. A system to verify the quality of starting materials
should be in place. Supplier approval should include an
evaluatiori 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 HEREHOREERERTOVATLERELLZTNE
BT, G RE DRBEITIS RIS RHEARER
[CIRRICERTHENSCEEBYRFATEDNENS R
[SDOWCEHEL G Hh E sl HREEH ., @R,
E);Efciﬂi]ﬁﬂIisﬁéﬂéhf:ﬁ#%ﬁ%%b\%ﬁ%kL?Q:H'#’leffdt
BIELY,

REFERENCE AND RETENTION SAMPLES

Z2E RV RTFR

48, For radiopharmaceuticals sufficient samples of each
batch of bulk formulated product should be retained for at | T
least six months after expiry of the finished medicinal
product unless otherwise justified through risk
management. ‘

48 MM EERICHALTZ. VRIVERCEYIEH{ELSh

TULWELRY, 7ULSREB|I OV YET S H LTI
;a_" BRAFDOERHESRH AU L FEELATRELED
gLy,

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
specification is shorter.

B EETE RSN R E. AR KT OEREE
DF Uit TR 5 24 DL BB LAt A ot

Ly BEL-RB ISR TV SHBE OZERRIAEVE

| REMRZERETES,
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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.

2>

50. RN EShBE . LELEShEFES., XIS
oD T INOREICEYENZEENELSZES
1%, HEFRHRURRORGBERREUVRECOLT, B
BURLEOGEICKY., WDEHEEHDIENTES,

DISTRIBUTION

e ]

51. Distribution of the finished product under controlled
conditions, before all appropriate test results are available,
is acceptable for radiopharmaceuticals, providing the

51. R Y DABRBERNSREIN, BREN-HEANTHT
DET, RAEZTANBEABRERSLENES
(&, £ TOBNTRBFERNBLNDATC, EEBSh %

product is not administered by the receiving institute until [{+TF THEH{EEERORREROEELE{TICENHR
satisfactory test results has been received and assessed |45,

by a designated person.

GLOSSARY S

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

R ARAD AL — OB SHERTR AN D FH L
BHEEEEERALE, FYEORYIRL R UBETZR,

Fub, PRl —2RURERKIT, REFA XIEOH

AIEZ-bDTHEH L,

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

£E - AURS EUVHEREN OB IEERSOH
E. REEE HERURE

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

Ry bV R Y O 4 E R VIR VIRL O O
ST —ORT—Lay, RybELliERTLET 1VL—
—ELTHE TN TWShITIEAL,

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

VDA XRN—V  PBIEFIFER - Bt ERE AR
UEBEALTWS LSRN RBDF
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AHE(5) PIC/S GMP HAKSAY FHAwH2R6

R 3L

MANUFACTURE OF MEDICINAL GASES EERAARAQRE
1. PRINCIPLE 1. 528

This annex deals with industrial manufacturing of medicinal
gases, which is a specialised industrial process not
normally undertaken by pharmaceutical companies. it does
not cover manufacturing and handling of medicinal gases in
hospitals, which will be subject to national legislation.
However relevant parts of this annex may be used as a
basis for such activities.

AXEZ, BEOMFESHOERELTIYTRbHALER
fzﬁliivﬁélzﬁmﬁxmliﬂﬁéﬁlzoL\'c Y
%3, ‘ o :

WA TOERAAROEEERERIZDOWTIE, AXXE
SBERAShEL, Thold,. EETEHLHEESERSR
%o LOWLEAS  ACB(ICEEIN-LOLEET ZE S
[COWTIE. TRoDSEBELLTHEATHENTES,

The manufacture of medicinal gases is generally carried
out in closed equipment. Consequently, environmental
contamination of the product is minimal. However, there is
a risk of cross—contamination with other gases.

—RICERRAAROHEEIRAERFETITHON D,
o, BENMDEREHZMNRELS,

LWLGENS, thDBEDS RADLDZFLDURIN,
FES S,

Manufacture of medicinal gases should comply with the
basic requirements of GMP, with applicable annexes,
Pharmacopoeial standards and the following detailed
guidelines.

EFERAAAOQOIEICBLNTIE. GMPOE AL ERE
M, ZEY DAnnex, ERFTRAESE, RUTLOEAGAH
ARZA U HEITNIEEDEL,

2. PERSGNNEL

2. AB

2.1 The authorised person responsible for release of
medicinal gases should have a thorough knowledge of the
production and control of medicinal gases.

21 ERAD ADBE S e oA — /54 RER—
Y. ERAATAORELEBICOWTESGHNEEYS
L hIEARD L, _

2.2 All personnel involved in the manufacture of medicinal
gases should understand the GMP requirements relevant
to medicinal gases and should be aware of the critically
important aspects and potential hazards for patients from
products in the form of medicinal gases.

22 EERAAAQELEICRESTIEIET.EEAHR
ICBE#R T AGMPOERFIEFEBEZLTLVETRIEESE
L, FIZ AHCETOEHTEELSAREVERA
HAQREGHRH-L B EMRRICI D LTEEL TR
NIEHSR,

3. PREMISES AND EQUIPMENT

(8- BMAEUE

3.1, Premises

3.1 BY

3.1.1 Medicinal gases should be filled in a separate area
from non—medicinal gases and there should be no
exchange of containers between these areas. In
exceptional cases, the principal of campaign filling in the
same area can be accepted provided that specific
precautions are taken and necessary validation is dene.

31 ERBARE, FEBRBAREESHSIhIZBHT
FETALGTNEGSEWL, T, ERAARAOFETAE
MEERANTADETABHOM T, BEIMTEELT
a5y, F5ELT. RERBICBLTHBEZS 15T
ERFEEITIAR X FAGFIHREBLECLEL
NYF—2a &5 EE & MBI, FEh b,

3.1.2 Premises should provide sufficient space for
manufacturing, testing and storage operations to avoid the
risk of mix—up. Premises should be clean and tidy to
encourage orderly working and adequate storage.

3.1.2 RERIOVRIZEEITSI-, BRICIIZER -8
A-FRAIC TG EEAR—RAEERLE TN ISALA
W FREBEBGHERC.BERESL, BRELEEE
F+RAEBEATEDLLSICLAMThIFEESA,

3.1.3 Filling areas should be of sufficient size and have an
orderly layout to provide;

313 RTABRIE+HTEEERL, BLTAZERTES L
SITBARELEETH L,

a) separate marked areas for different gases

a) HADEREBILESLTRRENEKE
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b} clear identification and segregation of empty eylinders
and cylinders at various stages of processing (e.g.
“awaiting filling”, "filled”, “quarantine”, “approved”,
“rejected”).

b) ZDL I E— RUHETRAOEEREIZHEL U
F—#BAREICEAIL . RREd 3o . IRTABLE
B RTAEETH HEFLERI.TEHESRLIF
FHROBHRIE),

The method used to achieve these various levels of
segregation will depend on the nature, extent and
complexity of the overall operation, but marked—out floor
areas, partitions, barriers and signs could be used or other
appropriate means.,

ShoDHERDLAILDREERET 25EE. BZEE
MEFOREROME, #E, RUEESICEKETS, K
[SHRT. ROV EREY S, RELRET D, 25518
Y 5. TOMDBENLEFE, EHNDIELHNTES,

3.2 Equipment

3.2 g

3.2.1 All equipment for manufacture and analyses should
be qualified and calibrated regularly as appropriate.

321 MERARUAHTADBRETTERMEI RS

;i:LT..JB@‘C& Y. . B Eﬁ?&&EE%ﬁEL&HM:}:&b
Ly,

3.2.2 It is necessary to ensure that the correct gas is put
inte the correct container. Except for validated automated
filling processes there should be no interconnections
between pipelines carrying different gases. The manifolds
should be equipped with fill connections that correspond
only to the valve for that particular gas or particular
mixture of gases so that only the correct containers can
be attached to the manifold. (The use of manifold and
container valve connections may be subject to
international or national standards.)

[FEERRGHE R U ERORKICHSTHSS,)

322 ELWVERICELWVIRA R CAESNAS EEERIC
Lizihidznin,

NYT—L 3V EADEFFETCATOERUS ., B2
HOARN TN SRERTEEHKLENIE, )
N4 ILRICIE, ELWAROA P EETTRETHLL
I.BEDARAERDEARARONANLITI=HELE-%
BEGEERTAIE (R2T74—ILRRUBRSE S OEH

3.2.3 Repair and maintenance operations should not affect
‘{the quality of the medicinal gases.

323 BEOCRTRER . BRI ADL B BEEL
FNES (= LA S BTN

3.2.4 Filling of non—medicinal gases should be.avoided in
areas and with equipment destined for the production of
medicinal gases, Exceptions can be acceptable if the
quality of the gas used for non—-medicinal purposes is at
least equal to the quality of the medicinal gas and GMP-
standards are maintained. There should he a validated
method of backflow prevention in the line supplying the
filling area for non—medicinal gases to prevent
contamination of the medicinal gas.

324 ERANAZEETIRE LR HEERLT. EE
BRAHADTETAZELTIXESEL, PlHEL T, EELs
DEMTHERASNITADORE LN DLEELERRARD
MELRIEZETHY . M OREDGMPEEAHEIBTIh TV
BEICE, BRERBELRATICENHEEND, BER
AAAADFELEHILT DA, EEEBHARDETAR
HADEBEEIC. \UTF—La v B2lFEHF ORI FE
BREEBLETRIELRSEN,

3.2.5 Storage tanks and mobile delivery tanks should be
dedicated to one gas and a well-defined quality of this gas.
However liguefied medicinal gases may be stored or
transported in the same tanks as the same non—medicinal
gas provided that the quality of the latter is at !east equal
to the quality of the medicinal gas.

325 ErEA I OERAOBEALIIZ—FBEOAR
T, \ECRBSN R ERBOLOERELATNIE
5Ly, : LA,
3?@%%1310):1:1&75"]‘73(&% EEBAAORYELE
LIMES. BEShi=EERARIL. BLEEOLEESRR -
ﬁxtlﬁltﬁyb’éﬁ?iﬁ‘ﬁmtt%amo

4. DOCUMENTATION

4. &4k

4.1 Data included in the records for each batch of
cylinders filled must ensure that each filled cylinder is
traceable to significant aspects of the relevant filling

operations. As appropriate, the following should be entered:

41 ETABBRBROE \YFORET—2zLY. 21U
=LK CAREICEET 2 EERE B EAET
HAEESITLEFhIERFRIEESED, BLTOERESE
MTBEBATIE,

*the name of the product;

- BAMDAR

*the date and the time of the filling operations;

- RCAF A B R
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= a reference to the filling station used;

fFHLERTART—2avIZ2WVT R

* gquipment used;

- ALt

« name and reference to the specification of the gas or
each gas in a mixture;

?;E'c&ﬁ AXIFEEH zqﬂfb%ﬂn ADLBFREIRE~D
B

= pre filling operations performed (see point 5.3.5);.

BN TARHREGI588E)

* the quantity and size of cylinders before and after filling;

s ECARTRUETARDIILZ—-DREETF X

= the name of the person carrying out the filling operation;

- RCAEREREERL-ERE DA

* the initials of the operators for each significant step (line
clearance, receipt of cylinders, emptying of cylinders ete);

- BEGERDRAT YT GALPITIIR, ) E—D
ZAN, UL H—EB(CY HRERET o EEEDA
=i

* key parameters that are needed to ensure correct fill at
standard conditions;

- BRAGIANETEL R TASh O EETER
BRETENTA—5—

TN

* the results of quality control tests and where test
equipment is calibrated. before each test, the reference gas
specification and calibration check results ;

 REEERBORE, 5T AN ARBRERET
SRR EALEAA DR E TS0t

* results of appropriate checks to ensure the containers

have been filled;
4

BB RCASN-C LR RRT 5 ADBUG A EIcE
BFTIIDFER

» a sample of the batch code Iabel;-

ALYS =B S N S N

= details of any problems or unusual events, and signed
authorisation for any deviation from filling instructions;

Ao DBEHSNIEERE TRV ERINELES
(EE DM Tz, KTAEEERE,SEHLI-GE
EDEGENREShI=CEERTH A,

= to indicate agreement, the date and signature of the
supervisor responsible for the filling operation.

s RTCAERICHTIETAEREREICLOKEDR
FRUEA

5. PRODUCTION

5.1 All critical steps in the different manufacturing
processes should be subject to validation.

ELRSEETOCATOERRIRICDONTET/Y
—LavETHEThIEELAEN

5.2 Bulk production

52 1AW ELE

5.2.1 Bulk gases intended for medicinal use could be
prepared by chemical synthesis or obtained from natural
resources followed by purification steps if necessary (as
for example in an air separation plant). These gases could
be regarded as Active Pharmaceutical Ingredients (API) or
as bulk pharmaceutical products as decided by the national
competent authority.

521 EERBMONILISARIL. (EFEERIZEVIER
L. BWMIRAE RIS, LEGESRUTIEFRTHEDS
e (ERSETS ORI D L), ChEDH AL, &
Eg)ﬁ:é%@fﬁil kY, ﬁ%;‘zb\lil\}balz:?:nn&ﬁ
' o
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5.2.2 Documentation should be available specifying the
purity, other components and possible impurities that may
be present’in the source gas and at purification steps, as
applicable. Flow charts of each different process should be
available.

522 [RHEAR, RUERBIRICHTEIHAHE. Z0h
DEFMERCERSHA T #HICELTRREL-XEA
BIhiERskun, #2870 07a—Fv—+k
DEITHIEAESAL,

5.2.3 All separation and purification steps should be
designed to operate at optimal effectiveness. For example,
impurities that may adversely affect a purification step
should be removed before this step is reached.

523 NELELRATELT AT, EoLyECRET |
BESTERET LA AIT S0, ML, BRTRCER
BERIFIT A Eﬁ%éﬂ‘iﬁmm: COIIRICEDRHC
BYBRMNEIThIEES0,

5.2.4 Separation and purification steps should be validated

for effectiveness and monitored according to the results of | 57—
LY,

the validation, Where necessary, in—process controls
should include continuous analysis to monitor the process.
Maintenance and replacement of expendable equipment
components, e.g. purification filters, should be based on the
results of monitoring and validation.

524 HEETIE. BEITRE. TEOADMEIZOLT/Y
AVERBL, FOERICH-TERALEFRIZEAD

HEICIEL, 7OEIHEE, TOEREE=4—F 550

DEGEHNMERHETAESTH D,

BEOHEMBEZ X, F%,‘i«r)bé’—)@ﬁ—ﬂbx?ﬁfi

g—gué./*}tl\UT—‘/a/CDf‘*%l-_E’)L\’C Thha~
T o

5.2.5 If applicable, limits for process temperatures should
be documented and in—process monitoring should include
temperature measurement.

525 BERGEGEE. TENBEORAEZXELEL. IR
RE=SUL T ELTRES R Thihidi sy,

5.2.6 Computer systems used in controlling or menitoring
processes should be validated.

526 LEZHIEHLE=4—T5HICFERAT LI E1—
AU ATFADINYTF =3 R RELAETRIE RS,

5.2.7 For continuous processes, a definition of a batch
should be documented and related to the analysis of the
bulk gas.

527 BHEITRICBWNC. \YFORBEXELL. /ALY
HADZFHICEES R h LS, ‘

9.2.8 Gas production should be contilnuously monitored for.
quality and impurities. :

528 ARDEBITHNCIHE. REETEBICOVTEE
Ltﬁ”#ﬂbm-mlduabm\

5,2.9 Water used for cooling during compression of air
should be monitored for microbiclogical quality when in
contact with the medicinal gas.

529 BRERPIHFHBMCERShAKAERRAS
ﬂhgﬁﬁﬁ'éﬁl;t\ MEMICRAT SEREThEIThidd:
eYAL A

5.2.10 All the transfer operations, including controls before
transfers, of liquefied gases from primary storage should be
in accordance with written procedures designed to aveid
any contamination. The transfer line should be equipped
with a non-return valve or any cther sujtable alternative.
Particular attention should be paid to purge the flexible
connections and to coupling hoses and connectors.

5210 FLARDERVOREEFRMLOBREEL. B
FAOEHESOET., HOWAFELRELBITALSICE
H=FIRFEIZE>TIThEFhIEE L,

BEOSA AT Iiﬁit#%b(li%hlh{tbéﬁﬂ]@%{ﬁﬁ
MEEhTWEZE, FULFUTNMFEON—D EBU
R—-REESHSOESICHEROFEEISIL,

5.2.11 Deliveries of gas may be added to bulk storage
tanks containing the same gas from previous deliveries. -
The results’ of a sample must show that the quality of the
delivered gas is acceptable. Such a sample could be taken
from

= the delivered gas before the delivery is added: or

= from the bulk tank after adding and mixing, -

5211 HRADOSZELIL, AiRIZTESh-FA—OHTREZE
ETHNANIFEBICSEMLTHED, Yo7 ILOEBRR
[CkY, BlEESh A ROKEIEN THEZLERShIE
BHEW, BT IE, 1L DR 21T Z BRIOZSTHEL
mhs, MK, EMBAL-EBO/ NS5 90517
THLENTES,

5.2.12 Bulk gases intended for medicinal use should be
defined as a batch, controlled in accordance with relevant
Pharmacopoeial monographs and released for filling.

5212 EFBOQ/INIWIAREN A YFELTCESEh . BE
THERAE/ISTIHNEEHIN, FLTETADAIS
HERAFAIENEINEThIEESEN,
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5.3 Filling and labelling

53 RCARUER

5.2.1 For filling of medicinal gases the batch should be
defined.

531 ERRARAOETADEDIZE, NyFOERZIT
DRTNIEGELEL,

5.3.2 Containers for medicinal gases should conform to
appropriate technical specifications. Valve cutiets should
be equipped with tamper—evident seals after filling.
Cylinders should preferably have minimum pressure -
retention valves in order to get adequate protection
against contamination.

532 EERAAAORSEE., BOTHMMERISEELT
WEITFRIERSHEND, BRSO DICIEETAROBRTA
BRI TV RIERS L ) —I4.
EREMNLBYCEESKSLS. RIMNEAREAAWTEE
BTATEMNEELLY,

5.3.3 The medicinal gases filling manifcld as well as the
cylinders should be dedicated to a single medicinal gas or
to a given mixture of medicinal gases {see also 3.2.2).
There should be a system in place ensuring traceability of
cylinders and valves,

533 YU A—ELEBRAARTECANZJ+—ILFIE 158
HOBEEHRAR, LI EDREEERARERAET
RETCHAB.2288), VI —EBBRAOEHHAEY
FERICTIEVE L AT LERELEITNIEESEL,

5.3.4 Cleaning and purging of filling equipment and pipelines
should be carried out according to written procedures. This
is especially important after maintenance or breaches of
system integrity. Checks for the absence of contaminants
should be carried out before the line is released for use.
Records sheould be maintained.

534 FETARBEREDFFIERUTAN—-DEK, XE
ftEhE=FIRzt>TRELZ T ESEL, ok
(X, AT F o AEEDZRLRE-BEE O HFHAA T THE
EDRIL. BF-EETHL, HiE-BBEHFFEASNDENIC.
BENENCEOF oA EERLSITNIERS AL, B8R
IZRELEFRIEAEDEL,

5.3.5 Cylinders should be subject to an internal visual
inspection when

535 LTOBEE. VA —FRABICOVTOEHARE
ZITHIETRIEGEBIEL,

* they are new

- VR HROER

\:f

* in connection with any hydrostatic pressure test or
equivalent test.

TKELEST AR RREDT AN BN B a

After fitting of the valve, the valve should be maintained in
a closed position to prevent any contamination from
entering the cylinder.

AERERATEER. D A — A~ DERE R 5
&. RBEA TR IOREERELET ISR,

5.3.6 Checks to be performed before filling should include:

536 FETARNZITEZEZELLITIIEESEL,

» a check to determine the residual pressure {>3 to 5 bar)
to ensure that the cylinder is not emptied;

- DY E—ETRNCEEHRT S50, BEG~5

Nban)EHIET D,

* cylinders with no residual pressure should be put aside
for additional measures to make sure they are not
contaminated with water or other contaminants, These
could include cleaning with validated methods or visual
inspection as justified; '

- BEOBLIUE—(F. SoI KA B AV SN BE

METHERENTOENCLERET A1, RALTE

FLAEFRIEEDEL, |

ZOMBELT, REHOTBIHL ., /) F—Savik
UBEEE D A& B4, R BBREETICEN
BIFLN5, o

=Assuring that all baich labels and other labels if damaged
have been removed;

*ETONAYVFINNGELVISHMDINILTERBLIZBOA
HhiE, FNEHRBESh TVSHESHERET D,
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= visual external inspection of each valve and container for
dents, arc burns, debris, other damage and contamination
with oil or grease; Cylinders should be cleaned, tested and
maintained in an appropriate manner;

BERBARURRIC. AZH. TOICLBETET. B
Dft&E. TO{DIEH. J&BULEHEI:J:&%%#JWL\
., BRIZKSABBREZTS, YU A —I3BEYEAZ
T, &FEh. TR, @EpShiihEmsin,

* a check of each eylinder or cryogenic vessel valve
connection to determine that it is the proper type for the
particular medicinal gas involved;

BIVH—0, LI BERARORERO BT RE
FuIL, BZEFEARHLTELWMESRXTHEIM
SIERERT 5.

*a check of the cylinder “test code date” to determine
that the hydrostatic pressure test or equivalent test has
been conducted and still is valid as required by national or.
international guidelines:

S F—ORETANEDHREF v oL KEFAR
XFENHEOTIIARBEESNW TNENESH, SBI2EK
BoXIEEEMLES ARSAU M RET 3 E0HEE RS
TWELWMAESMERERET S,

~a check to determine that each container is colour—coded
according to the relevant standard.

BREER BBt R R B EN TG
PERET 5.

5.3.7 Cylinders which have been returned for refilling
should be prepared with great care in order to minimise
risks for contamination. For compressed gases a maximum
[theoretical impurity of 500 ppm v/v should be obtained for
a filling pressure of 200 bar (and equ:valent for other filling
pressures).

537 BRETADEHISERAESh =S YA —I1T. FEa)
AROFBNRICMA AESICHHATEE > TEBLE
N IEEnn, ERHADBEEZIE. 200 bar DFETA
FEATw/ LAHY SRR RN EEL TS500 ppm v/AVHES
NHIINTAETHS DO FEHEFEHDOBETEChE
BEOARHE),

Cylinders could be prepared as follows:

LILE —liu“FlHTTﬁ'iTE{F?'égtﬁ\’C%é

* any gas remaining in the cylinders should be removed by
evacuating the container (at least to a remaining absolute
pressure of 150 millibar) or

- V)T —AOEARE. BRNLEEHRTHENNIT
NIFELEU, (DEKEL B RO EAY50 millibar(=
BERENRSHD)

*by blowing down each container, followed by purging using
validated methods {partial pressurlsatlon at least to 7 bar
and then blowing down).

%@%E’&EE?&%L n)5F— :/3./%590)75&'('73 21—
DB ERTharE TIELFOEETS)

For eylinders equipped with residual {positive) pressure
valves, one evacuation under vacuum at 150 millibar is
sufficient if the pressure is positive. As an alternative, full
analysis of the remaining gas should be carried out for
each individual container.

BRERE LT HARYMT BN TSI F—[TDVT
X BESEFOBSIZIE. #dE 150 milibarECTOE
ZEIZFIRTAETDTHS, ORBIRFELLT. HER
BEOEAAQESWEITHRITRIE LA

5.3.8 There should be appropriate checks to ensure that
containers have been filled.An indication that it is filling
propetly could be to ensure that the exterior of the
cylinder is warm by touching it lightly during filling.

538 RB/NRTCASHTVSEILE, B ATREL

BHNIEESEL FTAROL UL S —D I E <8<

%Eﬂ#;ﬂfﬁ*é’&%bhli BYFETAShTNSCLE
TEDo

5.3.9 Each cylinder should be labelled and coléur—coded.
The batch number and/or filling date and expiry date may
be on a separate label.

53.9 BUULE—ITIESANERML. BTHELETH
TR0, Ny FEERY/RETETAB., BRI
BDSRIITERRLTELL,

6. QUALITY CONTROL

6. mEEE

6.1 Water used for hydrostatic pressure testing should be
at least of drinking water quality and monitored routinely
for microbiclogical contamination.

6.1 WETAMRICERENDKIE, PE{ELERAKER
LaBEOLOT, MAEMICLEFEOFEEEHWICE=
SF—LaniEmsinn,
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6.2 Each medicinal gas should be tested and released
according to its specifications. In addition, each medicinal
gas should be tested to full relevant pharmacopoeial
requirements ati sufficient frequency to assure cngeing
compliance,

6.2 ERAAREENEN. ZORBICU-THREBSAT
A S ESh AT ERLEN, BT, BITOEHE
BELTWONEHER T IO, BETIEZTORAR
BE+ AR AETRELZTNEREEL,

6.3 The bulk gas supply should be released for filling. (see
52.12)

6.3 EENTESNAILIARGE, KCADEDIERATE
HENBETHD. (5.2.1288),

6.4 In the case of a single medicinal gas filled via a multi—
cylinder manifold, at least one cylinder of product from
each manifold filling should be tested for identity, assay
and if necessary water content each time the cylinders are
changed on the manifold.

.

64 TEHOLUL A —ZRBCRTATESRY=4+4—IIF

ENLTE—DOEERAAANKETCATHhEES. 7=

TA—ILRRTABIZ, DElEH1EDI) A —B O
AHBIEEREBERELEFNIEESEN, BELIE
BV —ER T A= LRI TS EBICKSESE
OREBEZRELETAEESE0,

6.5 In the case of a single medicinal gas filled into cylinders
one at a time by individual filling operations, at least one
cylinder of each uninterrupted filling cycle should be tested
for identity and assay. An example of an uninterrupted
filling operation cycle is one shift's production using the
same personnel, equipment, and batch of bulk gas.

65 H—OEBAHANL LT —(Z—EIZ—KT3D{#

AFIBEEINDIES, TOEFITIFREF AT ILFITDHHLC
EH1ER, BRIV —DOREBSHABEEEBEBETHIT
niFHESEL, ERTIETATAZLDHELT, B

ABARILEETCRILAYFONINITRAERANCEET
BIENZEFLND,

r

6.6 In the case of a medicinal gas produced by mixing two
or more different gases in a cylinder from the same
manifold, at least one cylinder from each manifold filling
operation cycle should be tested for identity, assay and if
necessary_water content of all of the compeonent gases
and for identity of the balancegas in the mixture, When
cylinders are filled individually, every cylinder should be
tested for identity and assay of all of the component gases
and at least one cylinder of each uninterrupted filling cycle
should be tested for identity of the balancegas in the
mixture.

66 2HEXEZTNULOERORLEIHRER—DT=
ZHA—ILFEBLT, VYA DR TCRESLTERRAR
FEET LIRS EXR—ILEETAY A 7L EIZAHL
EBIERDIVIE—IZONT T RTCDENEDHRED
ERAR. EEFAB. TLTHELSEKS S EARET
W, FEREHARARDNASUAHRIZONTIRERS BE
ThiFhiEhEsiEN, DV E —F 1R I ORTATRE
B &V —T  ETOADRSHRIZDOLTHESRS
BREEEABEFRBLLTNIELELEL, LT, EHET5
ETATAINEBICDEEBIRDI YT —IZDINT,
iﬁ‘:ﬁﬁxqﬂ DINFURHADFERBABERELE T RIER
BIELY,

6.7 When gases are mixed in—line before filling (e.g. nitrous
oxide/oxygen mixture)continuous analysis of the mixture
being filled is required,

6.7 BEARAGIZISTEREZER/BERESHRE, T
ARNCA A TRETBE. RTATHERNTAD
BEESTHNERESNDS,

6.8 When a cylinder is filled with more than one gas, the
filling process must ensure that the, gases are correctly
mixed in every cylinder and are fully horr_nogeneous.

6.8 LULF—IZ2BEH EDQAREFETIES, BETA
IRIFHANREL) A —TELSRASH, BRICH—T
Eé:&%ﬁ%ﬁ?é%@fﬁ(f [Ty,

6.9 Each filled cylinder should be tested for leaks using an
appropriate method, prior to fitting the tamper evident seal,
Where sampling and testing is carried out the leak test
should be completed after testing,

69 TTABEDIIE—IZ, AT — I EEEST
SRz, WA AERERWT)—IRBE TR EY
BIEL, YT ILERERLABE#ITISE L. RBORIC
J—HBERELZITRIERSEL,

6.10 In the case of cryogenic gas filled into cryogenic home
~ |vessels for delivery to users, each vessel should be tested
for identity and assay.

6.10 BEEAOEERIABELS B BERT AZT
TATEES . RHREBRBRBILHIRARVEEREE
EELART NSRS,
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6.11 Cryogenic vessels which are retained by customers
and where the medicinal gas is refilled in place from
dedicated mobile delivery tanks need not be sampled after
filling provided the filling company delivers a certificate of
analysis for a sample taken from the mobile delivery tank.
Cryogenic vessels retained by customers should be
periodically tested to confirm that the contents comply
with pharmacopoeial requirements.

6.11 E%ﬁ‘{%ﬁﬁ'étfﬁ R, FRAOBHERES
IDLBRATATEER, RTAREEE N BBEE
HhSEIRLI YL TN DS EREE RS hIE, 5T
ABDY T NERETETHD, BESRET HBE
RERE. PEAEAOERSEICHAL TS LEH
RY DHDBEEEEHMICEE LT hIZRSA,

6.12 Retained samples are not required, unless otherwise
specified.

6.12 fbicHRE = TR,

SEmERFLTELCE
FTFETHD.

7. STORAGE AND RELEASE

1. RELHE

7.1 Filled cylinders should be held in quarantine until
released by the authorised person.

11 BTABDV)Z—(E, A—VSA X1 —UN K
fﬂiﬁﬁ!’é‘*ﬂ%ﬁénéi'ﬁi\ fREEL CTIRELRZ TS
ST,

1.2 Gas cylinders should be stored under cover and not be
subjected to extremes of temperature. Storage areas
should be clean, dry, well ventilated and free of
combustible materials to ensure that cylmders remain
clean up to the time of use.

12 ARV —IE REENWEERICEEL. BiEaE
EICHShEWLRIZT S, EETU7IE. SUvg—at
FRAShAETENLNETFECOACENEFRTELELS
2. BRT.ERBLTVWT., £oBESh, “Ti*ﬂi'%ﬁfﬁ
FENESITTRETH S,

7.3 Storage arrangements should permit segregation of
different gases and of full/empty cylinders and permit
rotation of stock on a first in — first out basis.

13 BERAEHEOHART. N ETAFHERI) L F—
Eﬁ%’%{%ﬁ Lé EANEHLOBANTEEEEAHES
j : : o0

1.4 Gas cylinders should be protected from adverse
weather conditions during transportation. Specific
conditions for storage and transportation should be
employed for gas mixtures for which phase separation
occurs on freezing.

14 ARV —F WEORM., EXENSTFLETA
EESHV EEBICKYEASMISEIDEEHRIZONT
[T, RELEE DR, 157 0)3’6{4'-?%}5!5] (RS p ¥ (A ad=Y s
LY,

GLOSSARY

5
=]

Definition of terms relating to manufacture of medicinal
gases, which are not given in the glossary of the current
PIC/S Guide to GMP, but which are used in this Annex are
given below.

ERAARARORSICEEY HAE T, RHOPIC/SGM
PHAROREBERICHNN AXETHATIAEORE
BLTROBYTHD. -

Air separation plant : Air separation plants take
atmospheric air and through processes of purification,
cleaning, compression, cooling, liquefaction and distillation
which separates the air into the gases oxygen, nitrogen
and argon, .

BRSBTS """“53‘%@7’7/%
")J._t'?l)‘"\ Iﬁl% % 7'.1_
TaERIzEY.
%o

X, KRZERER
T ERE s EED
EAEBE, BERFLTZAIT AT

Area : Part of premises that is specific to the
manufacture of medicinal gases.

g‘)? : ERAARBOHEETS. BAOKEESLEE

Blowing down :
pressure.

Blow the pressure down to atmospheric

AT : BHELTRREAEDBETEELIL

Bulk gas : Any gas intended for medicinal use, which has
completed all processing up to but not mcludmg final
packaging.

NIDOHR : BRIBAESIDBOETOIEEZRETL
. 2TOEERAR
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Compressed gas : A gas which when packaged under
pressure is entirely gaseous at ~50 degree C. (ISO 10286).

EAR: EATTRECAShI-EIC, ¥1F+X50°CT
2ERTHTHHH AIS010286)

[Container : A container is a cryogenic vessel, a tank, a
tanker, a cylinder, a cylinder bundle or any other package
that is in direct contact with the medicinal gas.

B BBRLIIBERBELEARES. ITFE. 20h—. V)
U — h—F, L3 F0boiEade) T, ERRY
ALEEICEMTIEDEED,

Cryogenic gas : Gas which liquefies at 1,013 bar at BERELEAR: 1.013barT, TAFAI0°CELTFDRE
temperature below —150 degree C. IZBWTHRIETEHR
Cryogenic vessel : A static or mobile thermally insulated [BE{ERZIEARAERS . BILLLJITBEBRTREANDT-

container designed to contain liquefied or cryogenic gases,
The gas is removed in gaseous or liquid form.

HICHErESNEEX X EBE{NRRER ARE. AR
KX FEFERTEENDS,

Cylinder : A transportable, pressure container with a
water capacity not exceeding . 150 litres. In this document
when using the word cylinder it includes eylinder bundie (or
cylinder pack) when appropriate.

H— . KAETIS0UYRNERBAGDEHE LT
HER, COBEFETRF VA —EWSHEEZERAT .
H—REIWEEKRT S BB, ‘

Cylinder bundle : An assembly of cylinders, which are
fastened together in a frame and interconnected by a
manifold, transported and used as a uni1_:.

F—FIL: VA —DEESEDIET. BT I —%
BEL. v =74+— L FTHEZES L0, DD
=wbELTER. HRASN S,

Evacuate : To remove the residual gas in a container by
pulling a vacuum on it.

HZEGE: RBREEE

5 ICBIKCEICKYBRBRADERTRE
BrETEHIL,

Gas : A substance or a mixture of substances that is
completely gaseous at 1,013 bar {101,325 kPa) and +15
degree C or has a vapour pressure exceeding 3 bar (300
kPa) at +50 degree C. (ISO 10286).

AR EF1,013 bar (101,325 kPa) CEE15°CITEBINVTSE
FEI-HRIRE ., RITBESCCIZEWNWTEREA 3 bar
(300kPa)Z A DI EICHOSYPERIL. ThoDEE
(ISO 10286).

Hydrostatic pressure test : Test performed for safety -
reasons as required by national or international guideline in
order to make sure that cylinders or tanks can withhold
high pressures.

HERE : LA ATE I EE NERE R
BoLERRT B0, EEDOBLIETEBIEH A RS54
[ZLI=hio TITSRL D= DRER,

Liquefied gas : A gas which when packaged under
pressure, is partially liquid {gas over a liquid) at =50 degree
C.

HWEAR : EHEMNTTHRAEDLR-KEICBNT,
—50°CTHRO—EIEKITHSTWBHRCERFED LIz
HAH SIKEE)

Manifold : Equipment or apparatus designed to enable one
or more gas containers to be emptied and filled at a time.

RT=JF4—F . —EIL—FELLIZLDHATRZMH
;’%#EL#JJ%‘CALTJJ‘C%%J:OI CEREIShEREXT
H,

Maximum theoretical residual impurity : Gaseous impurity
coming from a possible retropollution and remaining after
the cylinders pre—treatment before filling. The calculation
of the maximum theoretical impurity is only relevant for
compressed gases and supposes that these gases act as
perfect gases.

RAERBEA AN : LAALEET 5ERMECHR
FEMC) L —EMEBELLETERETIHRART
Y. S RERTHMZOEHICERIIDILEMBAR
DHT, CNETHYPARITTE2R/EELTSEFEIELRRE
LTHEHT S,

Medicinal gas : Any gas or mixture of gases intended to
be administered to patients for thérapeutic, diagnostic or
prophylactic purposes using pharmacoelogical action and
classified as a medicinal product.

E‘EﬁﬁﬁﬁZ:ﬁﬁﬁﬂﬁﬁiﬁﬁ’éfﬂ\ aft, 2. PR EHK
TEEICRSShSILEERL. EERELTHESN:
HAXFREA R,
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Minimum pressure retention valve : Valve equipped with
" |a non-return system which maintains a definite pressure
(about 3 to 5 bars over atmospheric pressure) in order to
prevent contamination during use.

=PENRER  FREBOELERFI-ORAFELY
ﬁs; S%ar%"l.\)##ia)l'fj]I:ﬁE'DJ:'Bl:iﬁiiﬁiﬂiil:#%’}ﬁﬁ
* L\ = o

Non—return valve
direction only.

Valve which permits flow in one

WAL —FRICOHFRTH

Purge : To empty and clean a cylinder

N=2 DY H—FRBILTEFICTAIL,

*by blowing down and evacuating or
by blowing down, partial pressurisation with the gas in
question and then blowing down.

L BZS|EFICRD, RIL. MHE. YEFTAEFTTA
LCESMICMEL. BERE T8z k5,

Tank : Static container for the storage of liquefied or
gryogenic gas.

g% D BEATRBERREARZRBETOEERDR

Tanker : Container fixed on a vehicle for the transport of
liquefied or cryogenic gas.

FoN—  HiE, BERS AOMERERICEEShS:
BIERRCHRAR '

Valve : Device for opening-and closing containers.

NVT  BHEOFHFAARBZER
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R (6) PIC/S GMP HARSAY THRuHR7

X FIER
MANUFACTURE OF HERBAL MEDICINAL PRODUCTS BT =i oY 0D Bl sk |
PRINCIPLE =Bl

Because of their often complex and variable nature, and
the number and small quantity of defined active
ingredients, control of starting materials, storage and
processing assume particular importance in the
manufacture of herbal medicinal products,

HEEN =" SES ‘lat%’g‘%“ﬁf?é@m‘xa\._tﬁ%( 3
M ELEMNDEN-H, HEEHOEE, &%, T
%, FEOEEICEOVTRICEETHS,

PREMISES

gh

Storage areas

RERE

1. Crude (i.e. unprocessed) plants should be stored in
separate areas. The storage area should be well ventilated
and be equipped in such a way as to give protection
against the entry of insects or cther animals, especially
rodents. Effective measures should be taken to prevent
the spread of any such animals and microorganisms
brought in with the crude plant and to prevent cross—
contamination, Containers should be located in such a way
as to allow free air circulation.

1.RFE(ERNI) OEDIIHNOREICHRET L, F

EREZTSCBEL. BERTOMOEY. FF->EEE
HRAZHCZEMTELS LSRR mEHA L E S

YR UVREBEEOEDEEBICEEAThAWMEYDE

EEE., R ELEHIET 550N RNEIEEZELD
&, EREBREHITEWSSICEEERET L,

2, Special attention should be paid to the cleanliness and
good maintenance of the storage areas partlcularly when
dust is generated.

ﬁ.{ﬁ'c—r {i‘*t ﬁﬂlﬁzaé?hilao

3. Storage of plants, extracts, tinctures and other
preparations may require special conditions of humidity,
temperature or light protection; these conditions should be
provided and monitored.

3LHEY, TXR, Fo4. TOMDRABGOREICEL, B
E.RE. EEICBELTRINGEGENBERESIH D,
DHERGERGEREX., E=5—95HI&,

Production area

FERE

4. Specific provisions should be taken during sampling,
weighing, mixing and processing operations of crude plants
whenever dust is generated, to facilitate cleaning and to

avoid cross—contamination, as for example, dust extraction,

dedicated premises, etc.

4. REROEYORARER, T2, BN, NI LEDQE
EETORCERNELSBARIDT ., REEOFRANE
REBVDILE, BREESICL. RBELEEITEH-O
DEEMLGHEEELLTL,

DOCUMENTATION X&Ek
Specifications for starting materials HRFEHORE

5. Apart from the data described in general Guide to GMP
{chapter 4, point 4.11), specifications for medicinal crude
plants should include, as far as possible:

5 GMPO—EIEH AEAINICBLTRASN TS F—
ADIEM, RBEOEFAENOREICONWTETOIE
BEAEELERYESHIL:

=hotanical name (with, if appropriate, the name of the
originator of the classification, e.g. Linnaeus);

-EYFR BUGBSITU R GEESEEREHR);
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»details of the source of the plant {country or region of
|origin and where applicable, cultivation, time of harvesting,
collection procedure, possible pesticides used, etc.);

EMOERBROFEN(FER -thish, BN 58S
B - thisk, ARFEERRE. ERFIE. ﬁﬁ?éﬂf.‘!ﬂuﬁ@h
DRELRE),;

*whether the whole plant or only a part is used;

SRR, —-HEROLNThTHE,;

*when a dried plant is purchased, the drying system should
be specified;

EREETNERAT 28R

—_

IF. SR ZERARLT S

=plant description, macro and/or microscopical
examination;

MO, ARRER U/ X ITEMERE,

=suitable identification tests including, where appropriate,
identification tests for known active ingredients, or
markers. A reference authentic specimen should be
available for identification purposes;

YT, RRY S RRMOENRA X
R—N—DEDABEEE, ERHERIC ALSRESE
ABEAFTHIL:

=assay, where appropriate, of constituents of known
therapeutic activity or of markers;

BB SR, BANOEIR IR EY—h—DER;

*methods suitable to determine possible pesticide
contamination and limits accepted;

"BANORERROHECELAKRLARIRRIE:

*tests to determine fungal and/or microbial contamination,
including aflatoxins and pest—infestations, and limits
accepted;

-HEBSREO/LIIMEMER (PO  HBE
MRAEZED)EHETIRREFFRAME;

~tests for toxic metals and for likely contaminants and
adulterants;

'G)ﬁfsﬁﬁl%wﬁﬁsﬁ\ BADNADERRUVRESLRENE

*tests for foreigh materials.

-EYOFER;

Any treatment used to reduce fungal/microbial
contamination or other infestation should be documented.
Specifications for such procedures should be available and
should include details of process, tests and limits for
residues.

EE/#&E#@J?E%’@%OM&G)E%miﬁ%’&*ﬂlﬁﬂﬁ'éf:&‘)
Ao DRBLE T I-BAIERBTHoE, HIBHEIED
%@%E&}ﬁab TROEM. AE. BRWORAMEERE

Processing instructions

IiRfEEE

6. The processing instructions should describe the
different operations carried out upon the crude plant such
as drying, crushing and sifting, and include drying time and
temperatures, and methods used to control fragment or
particle size. it should also describe security sieving or
other methods of removing foreign materials.

6. TIRIRRIE(L, 525, BT, BRliy . RREEOEMIC
ﬁbf??ﬁéié'iﬁﬁ%h? L‘-"CEE?&L, ﬁiﬁﬂ’-’f’l’sﬁ i@
J: Fiz, ﬁﬁﬁ’&ﬁﬁ?’é#&)@ﬁfﬁﬁﬂﬁ& @E%I‘%E;ﬁ
_’.3 L\-C:Eﬂil\é‘—-to

For the production of a vegetable drug preparation,
instructions should include details of base or solvent, time

mmﬁlzzann;ﬁ%ma)%_l_outli HH ORI
B, B RE. BT ITOEATTOBKEANSS

and temperatures of extraction, details of any BEOFHERE TSI,
concentration stages and methods used.
SAMPLING FLTYLY
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7. Due to the fact that crude drugs are an aggregate of
individual plants and contain an element of heterogeneity,
their sampling has to be carried cut with special care by
personnel with particular expertise. Each batch should be
identified by its own documentation.

1. £E(IEL2 DEYHOEERTHY . FE—ELSEHESE
BL1, EROBREERNT. TOHEOEFKEESE
FTEENEFADEELZ > TERELE TR, &
AyMIDWT, FRENORRICRYEI TE L L3120
it IEiE s,

QUALITY CONTROL

mEEE

18. Quality Control personnel should have particular
expertise in herbal medicinal products in order to be able
to carry out identification tests and recognise adulteration,
the presence of fungal growth, infestations, non—uniformity
within a delivery of crude plants, ete.

8 RAFHROHENEE DMARDEZHAREERL. ME
S{EEHIL, EFEEOAR. B ELEMEA, FH—1E

ZEAITIREEENMIOMFERR. FECHTINE

DEFHIREERIDELT DL,

9. The identity and quality of vegetable drug preparations
and of finished product should be tested as described
below: :

9. LT OEY., EMEEESARNARUVERIEROMER
E;tﬁ%&flﬁ%ﬁ?ﬁﬁﬁliu?liﬁﬂﬁéhf:\:ﬁ:ﬂ:%ﬁﬁl,ﬁﬁh
[ A=Y AR )

The Control tests on the finished product must be such as
to allow the qualitative and quantitative determination of
the composition of the active ingredients and a
specification has to be given which may be done by using
markers if constituents with known therapeutic activity are
unknown, In the case of vegetable drugs or vegetable drug
preparations with constituents of known therapeutic
activity, these constituents must also be specified and
quantitatively determined. .

BREAGOREEEFREE. FOEs0kEEHE. E
BECERENTHACE, TThLITOWTHREETRS
C&, COEE NN BRSSP THTHLES
(&, T~H—HREANTEHEL, BRMOENDOERE S
Roh->TLSHEYIEES XITEDEEESARRD
BEIX. TOEERSEFHEL, EELEThIEESN,

+ -

If a herbal remedy contains several vegetable drugs or
preparations of several vegetable drugs and it is not
possible to perform a quantitative determination of each
active ingredient, the determination may be carried out
jointly for several active ingredients. The need for this
procedure must be justified,

EEDARESEROEMEEZESR LRI DIEY
HEELORBASKEEAL. BNOFMESDERST

|AREEB A BROFUMESESLETEEL TR,

COFIEDBEEICOVNTEGHETSRIThERLE
AN
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