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MANUFACTURE OF BIOLOGICAL MEDICINAL £YERREFOBE
PRODUCTS FOR HUMAN USE
SCOPE #258

The methods employed in the manufacture of biclogical
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. Biological medicinal products
prepared by the following methods of manufacture will fall
under the scope of this annex (1)

SYFEHREBOEEFELR . BNLRHEEEEZTOLT
BEERAFO—DTHA, LIzAt>T, EMFHRFIOKR
BRI TOEERRIESWTHRETHENTES, L
TOREF RIS TRBSAIEYFNRAINEE
DHRTHD,

a) Microbial cultures, excluding those resulting from r—DNA
techniques;

a) -DNARR TN /oM 50D ER MEMBE.

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

b) $H#Z DNA W X (ENATYF—THIFMh 6B ED
DEECHEVMRUHEREE.

¢) Extraction from biological tissues

o) YRR b O

d) Propagation of live agents in embryos or animals

d) ES-MEMOREX IR TOIENRE

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

(ATTVaDHERIZ. EXEDOTATORBI EASND
LR

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,

&
EHAHEADIERIZHT=> Tl WHOICRVIZEESKh /-
%iffﬁ%ﬁ&ﬁ%‘:ﬁﬁ?l:oM'C@-ﬂ&“ﬂ*]%*%ﬁé"i'ﬁ%

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

BEHAT o RITEYFRERYD IS A EITHTER
BIFEEHHOTIIEL,

PRINCIPLE

R Al

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

EYFHEROSEICE, #REUTREROREL. 155
REREABELGS. EYPHEAOIE. BEERUVERS
DAEIZEY, WO DFAZFEESNBETHS.

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

HEOCEERIFEE, HERRICEY, mEL—HkE
FLTRVEL-RENTRETHE, —7H., EMFHEH]
QELEIZ(T, HREE-CEANLDHEE LV o2& Y P
ML TRREVEMHNSENS EMEHTEIZEESR
OEEMELHY. BIENOEERUVEEITERTHD.
EHIT, FOBEETIETHAT IRMAMIE. MEMERD
HARERETIEBFLLD,
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Control of biological medicinal products usually involves
biological analytical technigues which have a greater
variability than physico—chemical determinations. In—
process controls therefore take on a great importance in
the manufacture of biological medicinal products.

EMFEHRERO TR T, BEEVPHSTRMEED
AL FO KRN MR- (L RRRE IS TEBHEMS
KEN, LEA>TEMEMRFDEETIE, TRAEE
MNEBICEETHD,

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

IEEEERROR ) P RFERECERTE |

:_L-i;j;k&::ah%o AXEDERIE. EOREZRELT
iTof.

PERSONNEL

A8

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

LEMFENEFIZEETHT) 7 CEKERB 2R (R,
BTRISKEERICERTIEEED) F. WiETHRA
RUERHCAL=EMANEER PR IEELEL, X
Blzid, BERUHEDICE T HRETRE VCHF IR
ARESNEF TGS

2. Persons responsible for production and guality control
should have an adequate background in relevant scientific
disciplines, such as bacteriology, biclogy, biometry,
chemistry, medicine, pharmacy, pharmacology, virology,
‘limmunology and veterifiary medigine, together with”
sufficient practical experience to enable them to exercise
their,management function for the process concerned.

2RBERURBEEBROREEL. U THITIEICTONT
O EBERER-I -6, EE, £, £MATESE.
{L2. B2, 8lH%2, HEP SN RE, REFERUE
E—T—E’Foﬁaﬁﬁ&%_&Héﬁﬁmﬂ“&t+ﬁm%ﬁ‘5§
#HeEoELTS,

3. The immunological status of personnel may have to be
taken into consideration for product safety. All persennel
engaged in producticn, 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 prohlem of
exposure of staff to infectious agents, potent toxins or
allergens, it is necessary to avoid the risk of contamination
of a production batch with infectious agents. Visitors
should generally be excluded from production areas.

3EROREHERICE. KEBORBEREEZEELY
FhiERoENTHES, i, BF. RBREUVEYEREE
(ERE)EFTSEHERITHL, BEBICRCTETZTS
FoEEEL, BHNICEESARRESNE TR ELS
by, EEBEMNRPHENY, ROLESR. XETLLTY
[ZIEShAEVNSELAZRBED . S/ iy Fh s
MBIZE->TERShDI)RVEZRBTHELUETH
%, A, FBAEIFEET)7ICANTRELRL,

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

ARESOAEFHREIC, ARORBICBELEFRIT
TEFhOHAEELEL-BEIE. HET) 7P TOESE
meREEIThIEGESEL, BCGTOF U RUYRILIY Y
HROE L, AEFARERVIZREGRESE T

M EEIc LR FCHERLTWARESICERELRT

NIEHBAEL,

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.

SHEERIX NEERADSEIC. £TEMEDRITE Y~
OBRENRBCUSHTVTID, HORRRITETEME
MERSTYTICHBEBIL TIEASHL, FO LGB EAE
FohGMEEE X, FERRUBHORR, BEICEL
TU%T—5BU3., EL-BAREICREL R HEKIC
fEbh i FhIERLL,

PREMISES AND EQUIPMENT

BYEURRE
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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 production step, bearing
in mind the level of contamination of the starting materials
and the risk to the finished product.

BRI AT RE T RUBENOEE SO R
. HEEHOERLRLBRUERBE~DYRIEEE
Ot BRBEERORE TERCERLEFAIZEDEL,

7. The risk of cross—contamination between biological
medicinal products, especially during those stages of the
manufacturing process ih 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.

THICES-EMFEEERTLIRAERBICELNT, £9F
HRRBORXXELEHLET LA, ERAKR. BEBEZD
A, SyoR—r g JN0—XFVRTLOFBED,
BB FHENDELLELZTHDD XX FEER P
BARELANLG, SEHIOHBRUFERTIERIC
U TRET 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. RAIELT.BCGI/F U OEER YR L EG
HECFERHTIEES-EPEERVIRSRIE. ERESZE
FERALGTHAELSE,

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

9.EE. ARV XAE., WEREICOWNTIE, AEMELR
BARTTEETHAOERCTRYBELAThIERLT
L\o

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

10. #OROFRAICOLTIE. BEBEACOEOSE SE
BO3LOTHY, IEICHEHORGERELGNILEESE
2. FouR—oR—2OBENFEINS,

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

1. B/90—F L FERUDNAR HIZFIRL R R s
DBEIE, REHBOIOD—-XFATFLERRBLT. BT
Y7 ATRBICESETHENFTENS.

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. IWEROMIE, BUEREEFHELSBELLN
S EEFRHIC, ALEETYTATEEFICRET LA
TED, AV IVF R VAFDBE . D L5R
%&Hmulliiﬁﬁﬁxsifrﬂtf&xJiﬁﬁi&l:wa%ﬁ%,:

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. EFHFOMITIZIBEEIVFEFEBLAETAIELS
BN, BEEESRAVMIHIEEOTYTIZONT
(. HEAHZEBAICEEEHEESINS,

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

RRAOEREBECRETU7XEREFvERYMEE
B3 5Ealcid. TORBEIIBEEOERE Y — CTHHL
FhiZasily,

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

14, BETAHAIET)7ICEAOERABI=VERE
L. £ZRBREZRVESIT)7hoH-ERAABERL
HELESITLATT R XS,

3/7




15. The layout and design of production areas and
equipment should permit effective cleaning and
decontamination (e.g. by fumigation). The adequacy of
cleaning and decontamination procedures should be
valldated

15. EETYTERBOEERUVERRHT. IENGERR
Ui (EZE S GO SRS D THIThIEESELY,
ERFIERVERRFIEOBENEICONTAYF—a%
LA T hIFESEL,

) 16 Equupment used durlng handhng of |IVG oFganisms
should be designed to maintain cultures in"a pure state and
uncontaminated by external sources during processing.

’fﬁﬁf RRET. JJI]IEP@%“M%@P?%;&*&L\J:')E&% S

[CHEFFTEDLRD., RETLETNIEESEL,

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 Va]ldated for their
scheduled life span.

17 ME. FRUAVN T F—I%. BRRUREALL

R FTNESISETICEBH I AT AIEASIEL, CIPRU
ISIPY ATFLOF BN EELL, IEEBORIERIZHER

REATEAELDTRIThIELELGL, AV T E2—
[ZEKEEL, FETHERYMEICOVNTAYF—avT
BiEShi-b0THD L, ‘

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

18, —REFBULADHE, V=IO AIHHNCEAEFETE
BEITERETL., BEBLATIITESE.

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

19. RREREDNE D THREFHIERIITIENICRE
FLaFRIEESEL,

20. Due to the variability of biclogical products or
processes, some additives or ingredients have to be
measured or weighed during the production process (e.g.
buffers). In these cases, small stocks of these substances
may be kept in the production area.

20. EPERHERDOCIRIZIERNARLNLO. B
ETES, fALIOBEMP TR DLT, ;;I'ERI:’:
HEELETnERS0n (R BEFR) . COBs.Ch
OYMEOAIITVE, HERETHRELTEHELY,

ANIMAL QUARTERS AND CARE

BYFEEER R UEORELN

21. Animals are used for the manufacture of a number of
biological products, for example polic vaccine (monkeys),
shake 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
(zuinea—pigs).

21. RIATHFL(HIL)  AEREBER(GIRUYF),
FRFBEIVIFV (YL, IVARUPNLRAE—), [LET
FRFAEY () EE, SESELEMEMNEROEEIC
BMAEREShS, FOFEMN BEAETIFU(IVR),
MY (9HR) BCGUIFU (ENEYNEE, KE
ggﬂ:ﬁ%zﬁv79‘-&@&.%‘2@1:%@1%&%%3&%

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 Tacilities. Where
monkeys are used for the production or quality control of
biclogical medicinal products, special consideration is
required as laid down in.the current WHO Requirements for
Biological Substances No. 7.

20 EYERBEOBELIERICERTIEDESRL. &
EIYTFTREUEEBIT)FPEMNICLEITHIERESELY, /5
OHERHAEONIEVLLSVICRETERUREM
HERICEREIIBhOBEREER. T2 T LTRE
LiMniEnfiibn, COXIGTYT7 CEEERRIL.
e EREBREFRHShZThIEESEWL., £9F
HREHIORERNIREERICHILEFERTIESIC
i, B OWHOE MM B EREBTNo. 7ICEHLENT
WBESIEBLEENADETHD.

DOCUMENTATION

X&Eib
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23. Specifications for biological starting materials may need
additional documentation on the source, origin, method of
manufacture and controls applied, particularly
microbiological controls.

23, EYFHNHEARREOHBEICE., 8, 2F. 2
EREZRVERAZ FIHEYPHERIZONT, &
ot xEnELT HIEENH L.

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

24. FHREXEMFHEFO PREERV ULIEFICD
WTELBERLETHS.

PRODUGCTION

&

Starting materials

Hi SR 4

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. HERHMOMEGT, BERRVESHEZBEEICHEL
RIFNEALEV, BETHBRICRVEHEETHHSIC
[F.ABRBROAFMICHRERMEMILCOIMEDD
W FORITIEE T, ZRRBROHFAIEHED, B
HBEOEBEEEET S,

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

26, HERHMOBEENDRIGEICIE, AR BY g
BREEERY 5. BREICIGLT, B OBEURHE (HEHR
BATE) TEMFHERNEFREELELTHEL,

Seed lot and cell bank system

D M =BT XU S Y WANE, D% & o N

27. In order to prevent the unwanted drift of properties
which might ensue from repeated subcultures or multiple
generations, the production of biclogical medicinal preducts
cbtained 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. MREEPHERZERLBRELTOEELELE
MOEBIFBELLGNLD., MEDEE, MEEEXIE
RSB TOBIETRS DAY EREA| O s
X, RRE——FOyvkED—Fo 50 —kovk, Xidt
WA IDLU AT LIZEIAGRITHIEESAL,

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. U—FOvrRIFEN ANV EBRRER ORI OB
(fEhn, 40 a0 X, RRAREL-BLATAIETRS
B, TBRORT—LF7YTOBECOEFRMHEREES

LTIEAESEL,

29. Seed lots and cell banks should be adequately
characterised and tested for contaminants. 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—RFAYPRUEILNALZITHEERGOMN S, FE
Uz ORMEREL, REBLEFNITRLME0, —F
AvkrBRUEIAA2OERBESEICOLTIE, S5IZH S
DEHT S/ FRIOBREVURBEO—BEIZKYSESE
T3, FEYAONTERVRIAFRMRIZEIZ N2 E5
I2o—FayhREUEIILAOERIL, RFL. AL
NIFESEL,

30. Establishment of the seed lot and cell bank should be
performed in a suitably controlled environment to protect
the seed lot and the cell bank and, if applicable, the
personnel handling it. During the establishment of the seed
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. —=FAvk, ELN\VO XEETHBEEICIETTAS

FRSMEENFEEIILLS, BUIZHHSh-BE T,
L—ROvh BRI AL BEILEShE T RIERS L,

BREESHRTAERELREL, b—FOvkR UL/ Y
DR HIZX. B—IUF7RAT. RIZE— ADA. Bz
HOEE RNEBRLEEOME (VML HRRXIE
g L) EMYE->TIRELELY,
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31. BEvidence of the stability and recovery of the seeds and
banks should be decumented. 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|&
contmuously for freezers and properly monitored for fliquid
nitrogen. Any deviation from set limits and any corrective
action taken should be recorded.

3. O—FAavkrRUGELAVHIORES BT IE
XERIZEEHZTNEIESEND, BESEEEHL ., AR
IR REL. BUAEECRELZTNIERSAL, EER
latmxbwfifﬁ&?m'cﬁ%#‘éu RIFERELSHEDS
EGIRZEREL. BREREFETSERICITEYIC
F%ﬁsé%_w/b?'é &Eéntﬂﬁ—%fﬁb\b@;jﬂﬂﬁ

(RUREEBITTRTEELAITRIELLAELY,

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 A HEEOHRHERVIEICENTEE. E
= BYUBRWIBEEEOEBO T CiThithidisix
LY BIEPEAOTIEAZEBLAETLIEASA0 7
TOBIL, BRAY—Fayk P AVIISERSER
ERMNECHNESTAEE LS ITNIEESALY, —F
Oyh ORI IRTATERLNWLD) RAVERNIT S
&, I FICLTRUBBRFICBRE T 5 ENEELLY,

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

33. BEDE,. RRE—ET—F 5 ORI
Vo—FavhDTATOESEE. AFMDRBICIUE
3. —EREFEMMALRYBLE-BRE. ZELERFIBR
IZRL TSR,

Operating principles

I

34. The growth promoting properties of cuiture media
should be demonstrated.

34. OB R EEENH S EERBALLTNIEES
FX 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 cantamination is maintained. Care should be
taken to ensure that vessels are correctly connected when
addition or sampling take place.

35, EEERUVFOROBER~ORHI(TERYOFMN
BUYLTIVERUL, 5RO m R REEARESRCHRSh
BESIT. TERKEEIM-EETCEELATNIELS
U SRR UH LTI DIRICIE, FRAFEEICIELS
BHEIhAESITERELRITAITESEL,

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

36. B ROEDSHEOESTIX. T7O0VILAEET LS
Fhdlhd, 2oT. EFLTLAMEDHARELELEL
5. COEIEFEEDEHLADNHETHD.

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

37. AEETHNIE. EEREOEFIEMFRET S, TTHE
HIBA L. BEMICIEERISENTAH R, Eih, YT
TILA), HAFGREDRDIZ, AVSA BRI —%
FERT AL,

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

38. ﬁbf:\wrb«r»zﬂ#?&m;ta‘ EEEETOIENBEL
56 BN T—o3vIHWLTIE  EERVEERNURET

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. HEPIZVMIILADFEHERITREZTTIERIC
(&, MEFRGHARDBERHRICLTEERINS RS
ZEI#T 55D NELRLAITNITESE,
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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, #ORMST—ELTEESELEBIERAEID

AN FOLSEEBTEAERISOEAIOBRIIHLTHE
BéL. \wFRITHREXILESLSThEES A0, RBL
EEFRULSNBERECERATAILIFEELALWN, BF
LOEERE FREE, RUEHETREFEZERTE
LEiThIEEaa,

QUALITY CONTROL

mEEE

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.

4. EMFEHERORBEO—BENRERIZE, TEATH
MHCEELREZEZRT. REEFRTR (VML ARKRE
BEVENBRE G TRERETELNERIZOLTIE, B
VSR TERELA TN IZESE,

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

NFOEBEERYRLTITO>N, BREZREZTICLAHE
583, FHEROY I NDORRLEEREBNLGRE
FHTRETILELHDHTHSI,

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

Pz EEEIRBOLISIUBEEOTEIRICOVLTILES
FoA)THRMETCHL FOLGT—2TEERED
—EHELEFNIEESEN,

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

EIEETEATAERE. COLIAEERENSIRE
THREERFOERFEBICOVWTRAIGERZLDE
(Fhldabiziy,
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MANUFACTURE OF RADIOPHARMACEUTICALS

BETEERROBE

|PRINCIPLE . .. ..

o |RR

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

BHHEEEROEEE, EERGMP/A—HMRUNI(Good

Manufacturing Practice for Medicinal Products Part 1 and

D OEAH-TITIC L, EXET, HHIEEERIC
ADO—EOEBEXNRET S,

A=A R I— 2 BRI 0 B RN R |
UEBERHLTWALHENBNH -8

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.

BAHEER BROCHEOER) I2B175, IRFTAECE
ORAER TVl —20F v ERLERETE
ELORHL. EOBEHICEENTLVGNRY, FAAF
FADFRELELY,

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

KEHRIG R ETOER LOBRSBE~ORE
[%. REICEMOBEMNEEDLETIThRITNIEESA
W EMRCEROLDOEEFBRTE, ERYESF
DEMRIFFLTELHRICLATNEELMEN. -

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

ﬁ%%ld; RSB CTHERAT AR ERRICLEMAS

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

HOTEEE S OEE T, EREF AR JAEA) R URST
BEREEHICEVEFEShS,

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.

AXBICEBINTVNSAESMC. RERIDFRAE
ERTHIENTED, FBEARLHTENH D T,
NYF—avREESH, FXETRESNTLDHLOL
lﬁlfrlai:d) LRILOSERLEH-5FTIOTIRIFHED
BIELY, '

INTRODUCTION

FX

1.The manufacturing and handling 6f 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
cross—contamination, to the retention of radionuclide
contaminants, and to waste disposal.

1HEHEERE R OEER UCRYIBELNIBENICEREE
BATNS, YRIDLA)LIE, BIERBIZIE. BEHE024
7. BAEOT R — SRR EOREFEICKST
B3, XRXRBFEOFH. RAEZESENORE. &
EMEZ(XFEERRISBEND S,

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.

2GR BOADIMEEL -6, — ORI IEESE
it 2TOREERERBIART $HRIICHEFIETE
5, COBE. BREOEEESH-2EOHTHEFIR
OEFEMNOEMLERE, RAERESATLOFHED
BT FHAT AR TH D,
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3.This guideline is applicable to manufacturing procedures
employed by industrial manufacturers, Nuclear

SEHAFSAE, TENELEREE. RFAEVI— /1
BRUPETE 22— ﬁuhﬁ'ﬂ)ﬂ‘}%@%nu@%ﬁ&lﬁnng

Centres/Institutes and PET Centres for the production EHICAWSEEFIRIERSNS,
and quality control of the following types of preducts:

*Radiepharmaceuticals HAEEES

*Positron Emitting (PET) Radiepharmaceuticals JFHEFHH (PET) MEMEEE G

*Radioactive Precursors for radiopharmaceutical
production
*Radionuclide Generators

- B E R EUE O RS TERTEE A
BAERED R —4

Tyselnatites Yoo QMBS | G gl 4 o ndufeg vt woisas

Pauramaceds
FET Ralipbormacaitods
Podoadhis Bragarmmny
Ropride Genstos

Chanina
spbst

Prsiadin

Pufoglen
Eed]

Py
fatratol
dypeesa

ey
st

Prditin

Frvesiy

ToRAsk DAPLERE TGPt 1AL IRST D erner BT
ST, | BRTOR I AR oozt wr RS
PEYRME| S Bubn -7 T
A o W
fdratitie
ARG | R v i
R¥ e TR

w B

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

*HAOOAVHIL AR R RETOEEBRUVBES AT L
. BV EEDE—BRIEEEZDIENTES,

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 1) applies for the specific process /
manufacturing steps. '

ABERSGEEESOIERE L, HURS LERA
DEEER. RUEFhEThO IR EEERRIZEDOGMP
(S—MMREFDAERSNEZNZDWTERRBLTENSD
TROZYUEERSLTNITELEL,

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

5.IREMEESR A ORE T, MR EICE T 0RO
BFNBETHS.

6.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.

6IEREOMICHRESh AWM tEEE S X, JEEOEHFD
EWRHEHRUVZYNTIESIERUFEEDO-HOE
B ERGEEFLURTFRIEESHN, ThEIEPIC/S
GMPH ARSI A Annex1 DR R TH D,

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

1ELAASNABAMEERR OB RURE SEHR
FIFEIE, (R EEDMOEREND) EEH XIFRE
FHIzRESh B,

Clinical Trials

FRERELER

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 BERRBRTABELLTERTEORSMEEERIL.
HEIZ, PIC/S GMPHAKSA, Annex13DFRERIIZHE~>TH
ELRIFNEG S,

QUALITY ASSURANCE

an B fREE

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.

9. MATEEERIZIBFEOHEENHY, PELEET. 1B
Bz ->TIERBRNAET T 50 BRERETIHEN
HH-H. HEEEEROEEICBLTIERERIA KLY
L E5BETHS,
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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 TOEERKEFALS BRIEFRURRFLENST
HMRELETAITEEAN, X, BRELEEECRIR
MBEFELITNIEREEL, DFY AT RERIEVA
TLORETREAPROEETH L,

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

&F‘ELUI&U)-‘E—QUJO“LJ:UfFﬁ'Zé#’LT..T—’S!
E WA ERED— "B&:L't’!ﬁ%’l RERLEfi 5
FEETHA, L

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

12 S EESOEEICILEREFMmE SN T—3
CORBEFBERALGHTAIEESEN, ROVRITHR—DA
hE, GMPR USSR EOHEAShEICEREET
T, EREEHE. /U TF—ar OFBEOREICANRT
PO exd=ya AW

FPERSONNEL

AR

13. All manufacturing operations should be carried out
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 MEFEITS T, BEHREEORELEMELTH-
TLARERDODEZO T CITHRITAIEELEL 5T
EESOBE. PHER., HETFEHEIHETHHEE
B, MHEEESORKETAD A MER I ZIEE LRI
DVNTHEYGHENEE S FRINIERSEN. VS
A ZXRHR—=Yoi BEOBFICELTERMNEEEEA
r oty (AE e A=Y AN

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

14 BEMHHSEEET AR T R TOREKE (A
EURER2ICHASIARRXRZEL) K. COIFAD
B RIHES L= BIMOET IFER FEThEESE0N,

15. Where production facilities are shared with research
institutions, the research persennel 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. BLERBEHARBREEFTLTNSE S, IRICED
A5, Gmpiﬁﬂ%ﬂl_asl,\‘c;ﬁﬂm&’%ﬂﬂﬁémﬁézxg
AHb, T-QARMIL. AR EFHEZBELTREL. X
EHAFBMSEMTEEROEEICASHADBEELEL LTI
NWCEEREEL G FRIEARSEL,

FREMISES AND EQUIPMENT

BYI R URE

General

Z2iREH

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

16, AT ERSIE, mﬂéht(fﬁ B USRS REIZ DL
TEBTEETICLE ETOEERRE & RETTEEE
MERBORLAHEN-FRIETITOI &

- 3/8




17. Measures should be established and implemented to
prevent crosscontamination from personnel, materials,
radionuclides etc. Closed or contained equipment should
be used whenever appropriate. Where open equipment is
used, or equipment is opened, precautions should be taken
to minimize the risk of contamination. The risk assessment
should demonstrate that the environmental cleanliness
level proposed is suitable for the type of product being
manufactured.

17. 5t 5. FHH. REERELREN SO X FEETF
e AR EELT, RELZFNIEELHL, BETIES
[ZIXEIC, AHREER IHUAHEBEERAWVEITNIE
THEL, MRREERHHATHBE. RITEEHNERS
NTLBHEER, FEOBEThER/DRIZTHEHDT
HEELZEBLL TN IEASAL, YURAZFHEETL, IS
N-BIEFRELALS, EESh TV REIZEL
TWAIEERIELTTNITRSAL,

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

18. FERBADQHAYE, EREEZE->TITLY,
Shi-fEERICRELGTNIZGELEN,

B

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

19. fERIBAA RV ENLDBRIBIE, INGTRE, WAL F R UK

|EBOEICEL T, MBS (PQ) TR ShIZA

BIZL=A-TREZA VT LT RIELG S,

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

20. PR E. KE., HHENIHAET RS S LETUL., 5T
MHEESFOEEICHEAShA 2 TORBRUEBEIEY
THYBRESN TSI EFRRELE T RITESAL, &
niold, BREASEEENTL. BERUVBEFEEFRELLT
hiffisioiy,

21. Precautions should be taken to avoid radioactive
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 swahbing routine.

21. RIEROBRSEEFTRERTB-DICFHEELZHALS
Cé& MEHERHBAEALTEENIC, RITEHHGTH
EMYREICIYEERNIZ, HOWHMI B RERET
SIS HEYGEBETOA TR IEESEH0,

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

22 WG EERORKBENETITLHIEOHENELSIZ, 8
EEMTIREAR S - T CEE) M- BRI EE RS
LK, BEEEHELZTNIEGRSAL,

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
environmental contamination by radioactive particles and
gases and appropriate measurss should be taken to
protect the controlled areas from particulate and microbial
contamination.

23 ZHAHEAFEIAGORY, RS S RZEIRUVIRS K
Mo Sh - ZEROBFRERETEITETRELLE0, 2
AMHOF, AR FRUARICEOBEFLEER/N
BRIZT D RIF|EILAITNITARLAL, £, EEEIEE
B, BT RUHBENEENSRET BN ENEE
E AW P (HE e LA A

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

24, REERTEHLAD B0, BEAREEN TS
REOESEE, BIRRIULET SBEAHIBE
MdpB. UL, BEEEEERNSRETALEBET
%, CIIEBIA L, REDELL THEET 573 7 e
I7AvsEERTNETETHSS,

Sterile Production

EERE
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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 éxposed to the environiment, the cléanliness =~
requirements should comply with the requirements
described in the PIC/S GMP Guide, Annex 1.

25 EFNATEERER L. BENICEEINITDE R

LHICRESNDZEDICRETIENTED, 2B, 17
SEEMREICHU-BUALANOBIEESFEFHIFLY
hidasizly, EERSOEEICBLTHE., R0 ESR
MNBRBICBEShIEERE T, FREZEHH. PIC/S

_ GMPj:l'ﬂ*?*]'./\Annex1l~“ﬂ§ﬁ31’bft\é¥f¢l JEA‘L,
TR RIS

26. For manufacture of_ra_dippharm_aqeuticals_ a risk_ )
assessment may be applied to determine the appropriate
pressure differences, air flow direction and air quality.

26. SHEERE R OEECHL T, BYULTEE, KO

|FAE, EROBEERETDHIC. YAVHELEATE

6D

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 FERBRUEEME AT L (EEES . BE., 254
BEAB)EERTIEAIL, VL—FCOBRBEGES
F#Jhtjw)ﬁﬁucué FSHARDIEE., Ry,
HIAEGESHBL. BLVESEREEHTIL, BEMN

L., FL—FAORB TIHARTRIEESA,

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 EEEEN. BEEETC. RESREEBRUB
5 (FaTJ . BB A—, BRI, SRS
e A7 SN O TR0

DOCUMENTATION

X&=iE

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

20 MEMHEERDEEIZRIZTOXEL, XFEiLSh
T_?IILEL.KL\ ekl . BEL, ZBEL, BRLRITAIES
5Ly,

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

30. K, REMPRUELEH N, EEDME. RUSRE
RO ERERICRLIRBEREL, BT HoE. F-,
BhEl AR vk, ERLETYMIEDEETRICHEAS
NEEDBOBELEN CRBICEALUFEERETH
MAHBESITIE, SREHMITOVLTREAFEINIE
NIEEBEN,

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).

131, BT EER R DIRM OREGE OBATEERGRIC

E3 A EEELRELLETAERLEN. (B FiEo
LR SRR, MATEIRE. PUE, LERSTEN)

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

32. FEHFEBOER. FiR. BE-BERURETIZRD

BERICE. Bt B, ChoDERET-EHEEFDNE

AICMAT, Z¥T 354, RBEARUAVIESERHL
B RIEEBEL,

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

3. FHOHEAEOEGHTHRESL TIVELRY., ek
ER ERELE T IIEGZLRELY

PRODUGTION

SLE
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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.

34. AICFERE (FRybt)L ., LAFAZ YNNG E) TOBRLS
MRS ERBICHETHoLE, RNELORRDY
AH%Em/IRIZT BI=-HBEFLF IS ST,

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

35. PIC/S GMPH A FS 1>/, Annex1 1 & ESFLT{TH ED
VEA—FIE VAT LD TF—LavESHT. N\)T—
LavIZEFAERE R DA RERS L, FiLLE
EIRE, TA/ N)F—avEzR LA IEARSE

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., Y F—L g B RIEN) F—La BIZEEL
gz%—_@f#%ﬁb\ BEEOSHAEEICHELTEEER

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

37. EEMICKE TCAShARRIZTOLNTIE, BETRIFER
UL A—DEEHEORBOLEREZERBLT, ATL
24N EA—DEERFERETOAT A IEESEL,

38. Due to radiation exposure it is accepted that most of
the labelling of the direct container, is done prior to
manufacturing. Sterile empty closed vials may be labelled
with partial information prior to filling providing that this
procedure does not compromise sterility or prevent visual
control of the filled vial.

38. AT HEIRA H A0 EERBROSAYLTDOKRE

EEEAICITICEAHFBTSIN TN, RTARD /AT

NOEREMETLEY, BIREEEYITLYLEGS

%Z, Etiﬁgwgd)ﬁﬁﬂﬁﬁlw?}blzs BasgiERE
RTED.

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.

3. —BORAEEER L. 2COLER MEWEHR
BAtsET 4 AR, Dy XEQHICEST, FoBA
UERLATRIEEEEVLIEND S,

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

BEMEESOBFAFHEX, ETOSHRBORIE
BT UTO22U LB XVITSTENTED,

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) [REER TR E CEREKTM~BETEEE R EEE T 500
D, FBEEN=EIZKD/\yFEERFOEM, /v FE
R, EEEHRUCOBRATFTICTbAES TR
ERIZDWWTEE LG IThIEASAL,

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—YSA AEN—Y A X ETCHRAT 310 . BFD
FiEMsOBEEHA L TRE N, EHEESh, BEYIcHE
AIFHEINTVDLERET S mEAHT—2DFF
ffi. HGROFERIHEORBERAAFTEGNVG
& ERENA—YSA AR R—Y TS TERE
RIIL. 2 TORBEENBGONATHOREERENIZE
ET By v el P =y (AW
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40. Most radiopharmaceuticals are intended for use within
a short time and the period of validity with regard to the
radioactive shelf-life, must be clearly stated,

40, KEDOHSHEERIEHMICERTAILE2ERL
THEY. R0 BRI ¥ 28 LA BRI ZBAREIZH
ETAHELRDHS.

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

4. EBHORVEFHEREESORSEERE M,

NF=USLRR A=Yz AN AR E.. RUSEHE

ROz, BELE-ETOHEREEB-ITLE2RER
TREEIFNITLSEL,

42. Before testing is performed samples can be _stored to
allow sufficient radicactivity decay. All tests including the
sterility test should be performed as soon as possible.

42, ARERAIC. T L ERBELTCT IR e R
FIHATLNTES EREBLSO2TORERIE., T
BEIFRAThAIFNIEELAL,

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

43 Oy HET SECEE T AE HERUSHFT T4
O FHill O BEE B L FIREERELZIT R EESA0.

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

44, MR BEEEF-SOA-E mIETERELETAE
SN, CORSHNBENESNSHE (X, EACEDHT
FIRIZHEL AT EREAI SRR AR K EREER
3 &SI nERLEN B RSh SR IEEMIS
hﬁL"’C*EEJ%'D ;vtﬁi%‘fﬁﬁi%&bfﬁ“&ﬁﬂliﬁ ‘

45. A procedure should also describe the measures to be
taken by Authorised Person if unsatisfactory test results
(Qut-of-Specification) are obtained 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, FFI. Btk AHHRARBRERSHEN L

Bl BT —VIA AR N—Y U NEBRER L ZEREL
RIFNFELEL, COXSHBE. FAEETL, SROM
BOREEFHTEH-ODRERERVFIHFREEEZED
BIFHIEESEN, COBREERELAT N EERSAL,

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

46. HEICELT, 8 ERAL-ER#BEOBEEHICE
HERMTHE, ChERET IO, B EEERIC
[FrL—HE)Fo D AT LERITLE I'J'z‘n.ldfbt%_?:it\u

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

47. HEFEHO SBEEZREETIVATALAERELZITAE
RS, HEEORBETIRSICIE., R/ TR
[CIRBITBESTIEVNSEEBYCRETEIMNENSR
[ZDWTEALA TR ERSA0 HRERHE. SEHE.
E}?ﬁﬂhﬁl][;t ﬁcn%éht{#%“%%ﬁ\bﬁﬁkudwhlim
BELY,

REFERENCE AND RETENTION SAMPLES

BERRURER

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

48, A HEERICELTIX. YRIVERIZKYES{ESh
TLVELERY, RS REEOEAYHMHIDE+HEYU T
;és BRAEFIOERRREeH AU ERELZThERS
AJAW

49, Samples of starting materials, other than solvents
gases or water used in the manufacturing process should
be retained for at least two vears 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.

49. EE TR THEBAINAE, HA0KESNOH R
DHUTNIE, REBEER2FL ERELZITAERSR
LY, BELE=HRICRShTUW A EOREIRIAEL VS
&k, REHRAEETES,

7/8




50. Other conditions may be defined by agreement with the
competent authority, for the sampling and retaining of
starting materials and products manufactured individually
or in small quantities or when their storage could raise
special problems. )

50. BRlICEESh-BE. PEEEShES. XIEZ
hoDY T LOREICKYSIERBENELSSEE
3. HERHEVESOBFEEREVCEEIZONT. AR
BEUREDEBEIZEY., BOEBERDAIENTES,

DISTRIBUTION

g ]

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

51. iR d DEERERARESN, EESH=EH AT
HFT HREZTANCRERNBRKERELENGS

(&, £ TOBEVGERIERNS[ONDFC, EESN=5K
g;;ﬁk%ﬁﬁl’i%‘%@%ﬁ%ﬁﬁ DOEEZITISELHE

GLOSSARY

ZE

Preparation: handling and radiclabelling 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.

B AREAOC I L— ORI RN ERA o EHLE
WEHEARTEEE AL, F vk OMYIRLR RS R,

Fob, SrhL—RUFIBA. RIHE EEO%

TEEHEDTHB S,

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

EE BDRARUERREA SO B EERR O
& REHEE. HEEURE

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

FOFEL BN E O EE R BRI DD OER
ST =R T —Lav, vk EIEBTLETAMVL—
A LTS T B T,

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

F—YSA AR NR— 2 B P - BiT O ERE A E R
URBREAL TS LARNROLE
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Bk (5) PIC/S GMP HAFSAY FAHUHA6

BRX

MANUFACTURE OF MEDICINAL GASES

EEAHAORNE

1-PRINCIPLE

1Al

This annex deals with industrial manufacturing of medicinal
gases, which is a specialised industrial process not

- Inormally 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.

ENEL. BEOREZSHOEBELTRYEHLLELVES
;JI¥IE'E&%>E4§FE7‘TROJI¥E’~J$EI:’JL\‘C. By
%5 - : : _

RERNTOEERAAQEELREIZOOTIR, &XE
[TEAShAW, Thollk, FETEDSEEN ERASH |
B, LMLEAS, FAXEICEHESh=1O LBET 7S
22Tk, FNEOBELLTHERTIIENTES,

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,

—RICERBAROELEFAERE TN,

HoT. RENDFRER/NMREDD,

LALAERE thDBBEOH AN DREIERLDURIM,
HET S,

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

EEAHAOEEIZENTIE. GMPOEXRMGERE
H. BU4d HAnnex, ERAEER, RUTROEMETH
ARSANHERRRIT AT S AL,

2. PERSONNEL

2 A8

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 BRSO AR B HEE TS A —US5A K —
JULE. RS ADME L BB o TS NES
Uitth BB DA,

2.2 All personnel invelved 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 ERBAAAOEEIHETHIERZEST.EERAR

[CEIRTHGMPO EREIHAEBEL TLVEThiERbA

Ly, EIZ,.BHICE-TOBHTEELHHERVERA
HAROBGAL =0T BEMBRIZ OV TEREBL LT
sz,

3. PREMISES AND EQUIPMENT

3. BYMR USRI

3.1. Premises

31 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 done.

3.1.0 ERAAAL. EERBAREEDBESNIIBRT
ETALBHRIEESEL, F-. ERFIRAORTTAE
FreEEREHRAOTETABRROMT,. BERMNITERLT
T ily, EsELT, RALEEIZEWLWTEHRZRITT
EPFIRETIAR (. BT FHEERLBICBHED
NYTF—L 30 FTF5 5Bz BFEh D,

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 BRIOYRIZERTII-&., BEICIZEER -HER
B-EERIC+ OO ERAR—ZERELLE NSRS
W FHEEBRLEET BERIFESh. BRELFEL
+ oG ERRTESLSICLEFRIEAESEL,

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

3.1.3. ETAMBATE+RRIESERAL, UTHERTEDEL
IITEREEET I,

a) separate marked areas for different gases

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

by ZBOLYLE— BRUMETENORBREIZHZS)
S —%BRREICHEAIL. REETICE B IXTAFLE
#w L I RTARSHR.HEGEESR.[EBERL T
BROEHIE.,

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,

DA DLANDLSEXRET ST, HEE
ed0REOWE, @, RUEESIZERETFT S K
IR MEUVERETS. REEFRET L. EREE
RY A, FTOMOBLZFR, *HANAIENTES,

3.2 Equipment

3.2 &l

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

321 BLEARULMMEOERRET A TERENREZES
N=HOTHY ., B BEHRHTREEZERELGTIIETS

Ty, :

3.2.2 It is necessary to ensure that the correct gas is put
into the correct container. Except for validated automated
filling processes there should be no interconnections
between pipelihes 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.)

322 ELLWEBICTELWH AN FETAShDILEREEIC
LE(Fhidinniaiy,
N)TFT—aVBEHOBBMFETCATRAEZALS BELTE
BOARNRRNIEBERLTEERLGLIE.

T4 ILRIZIX, ELWEROAHNIERAIETHD &
S.HEEOHAREBEEDREHAD NI IZ/HBELEZR
BIEREARITEIL (R 724— PR USSR A DR
FESMERERVEEOREIZHSTHAS,)

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

3.23 BHVLRETEERN. ERRANTAOREICEEEE5R
BOESIZURITRITES N,

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 be a validated
metheod of backflow prevention in the line supplying the
filling area for non—medicinal gases to prevent -
contamination of the medicinal gas.

3.24 EERMARZRETSXREEHRBEERLT, EE
BEHTRAOFETAZLTIIELEL, fiStEL T, ERLS
DEMRTERShSHADRENDEELERBHAD
mEERFTHY, M ORFOGMPEELSHEFShTIVD
BRICIE. GEEERERATILNFHERENS. BER
RAAZANDELEHRLT 55, FERAAAOETAR
HADHRBEEIC, N)T—La EEFH OERFLEF
BEERLGThIEESEL.

3.2.5 Storage tanks and mobile delivery tanks should be
dedicated to one gas and a well-defined quality of this gas.
However liquefied 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 least equal
to the quality of the medicinal gas.

325 BRIV ZERORBRSAVIT—BEOHR
T.BAREICRESh - REREOLOERELE IS
BIELY, LML,
EEBRBHRADGEMNDEEH ERRAAAOGEES
LWEE. BitSh-EREASRIZ. BLESEOEERH
HRERLALSTRE. BBLTERL,

4, DOCUMENTATION

4 &L

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 RCABBROBZN\VYFDRET —FIZ&Y, P
DLl TAECHET 2 EERMAGERRAIEET
HAHIINZLGFNIELFhiEESME0, LT ORIEEZE
PIcBBATRIE,

*the name of the product;

- BEOAF

*the date and the time of the filling operations;

" RCAERA B LR
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= a reference to the filling station used;

FALERTART—LIvIIDNWTOR®

- equipment used;

- ERL-#R

* name and reference to the specn"ca’clon of the gas or
each gas in a.. mlxture T

. |E8

AT ARGREARPOEARDRHEREND

» pre filling operations performed {see point 5.3.5);

. %Hﬁéﬂf:ﬁf&ﬁﬁﬁi’ﬁw.&si}ﬁﬁ)

= the quantity and size of cylinders before and after filling; |-

R CATRUORTARDV) T —DHEETAX

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

RCATREERUFERDAR

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

BELRERODATYISALIITIVR, )T —D
BAN, S — EEI—?‘&%‘I’F%}E Tol-1EEDA
—ix )b

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

#“-iﬁ-l'n"]tdki’CELG’E‘C&éhf-._c‘:’éﬁﬁnﬁ‘e"éa)[_,Z\
ELFENTA—H—

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

£

- mETEAROBE. ETAMOHICHBH#BEEZRIES
SEECIE, EAL-REFROSREREFY IO

* results of appropriate checks to ensure the containers
have been filled;

RBARCAShIC e T 2BDANEHEICE
BAFIvIDER ,

= a sample of the batch code label;

« P\ Fa—kSALOHLTIL

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

AL OEE®H S EEE CANERRS LIRS
($F OB, £ FETAERIERE, SR I
TOBRBARRBINSCEERT H A,

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

- ECAERICRT ERTAREREEICLLIKREDH

|HrUEL

5. PRODUCTION

5 B

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

51 BEZHETOCATOEELIIEICOLWTET/AY
F—La ETHAITRIERLEN

5.2 Bulk production

5.2 8L 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 EEBBHO/\ILIOARE, EFERIZEVIER
L. BWEIXRAEREIS, NELTBESERIBEETED
h3, (EERHTSEOBIO L), oD HAIE, &
?gﬁﬁ;ﬁ%%wiﬁﬁt:;& BEESHKT/ AN IEER LA
"y 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 FEHEHR . RUERBIEICHITAHAFE. ZD1th
DEEMEVEESHA AT HBICBEALTRELXEN
Tithidiasilny, 2 R4->=-70wx070—Fv—k
N (R =y R

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 NEIEICsERNIRIITIRT. EELHETHERT
BESTEHELAETRIERLAEL, BAE BERTECER
EBERIZTEAREEAHATMMEL. COITRICEDRIC
UM EITRIEESE0,

5.2.4 Separation and purification steps should be validated
for effectiveness and moenitored according to the results of
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 HEETHE BRIEE. IEROFMECDLNT/AY
f—*xaw&%ﬁ’éu FOERICH-TERLAITRERS
A AW

WHEIZIEL, 7R, TReREE4—T 58
D EEITEERTRETHS,

RiEDEERBPZE BRI NLEOOFETFOZHRIT.
;:g%vﬁb{u)-?-“—vaya)%%tzgﬁurﬁbh%&

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

525 pERES TEANERECRREXXELL,. I8
REZA) T ELTRESHIZETHITAITESEL,

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

526 LEZHELE=24—F5HICERTIa0E1—
BUZT LD TF—La EERLRTAIERSEN,

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

527 EHETERIZBWLWT. Y FOEEZXEIEL. ALY
HZO S E SR R IEAELALY,

5.2.8 Gas production should be continuously monitored for
quality and impurities.

528 HAOEMEZHNTIE., REERHYI=> LV TES
LTERLAITh IS0,

5.2.9 Water used for cooling during compression of air
should be monitored for microbiological quality when in
contact with the medicinal gas.

529 EREMPICAE BN TEAShIKNERRAT
X}:?&ﬁﬁ'éﬂ#l& WAEDICEYTSIERETHETAIEE
BIELY,

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 avoid
any contamination. The transfer line should be equipped
with a non—return valve or any other suitable alternative.
Particular attention should be paid to purge the flexible
connections and to coupling hoses and connectors,

5210 BEARAORNDEEFHNASOBEEEIL. B
EHDEEBEZZHET. HowHFRELEITHLISICE
OH=FIREIZE>TIThREThITAS AL,
BEDSAIZTFEIEHE LT F NI R B BE A
MNaShTWhaZE, TLFVITLEFONR—T RU
=R EEESRGOEFICHENDOEEEILS L.

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 ARAORELIZ, AIRZTEENZFA—DOHRER
BETL/ULZIEICEMLTEH &L, T ILORELER
IZ&UY. BEESh A ADOSEABYCHEICLERSRIE
BB BTk, NI E5IZMA SR O R TEL
G, MEBIMESLE=RO/ LIS BIEE
TEHIENTES,

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 EEBAONINIFRAZNAYFELTESSh ., E
TEERFE/VSVIZHLNVERSh, ELTRETAD AIS
FAATEHESIETNIEESEL,
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5.3 Filling and labelling

53 FTARUETR

5.3.1 For filling of medicinal lgases the batch should be
defined,

531 EERARAOKTADEHIZIK., I\wFOEEET
bizh s,

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

532 EERAAROBTHER . EUORMNLHRICESLT
WiaIThIFELEL, RBRFOHEOICEETARDOBRE A
R — LA A TULEITFRIEAS IV, LY F—(E,
HEMSEYICRBEESNDLS . BMELRFAINTEE
BT AHEREELLY,

53.3 The medlclnal gases FIIlng manifold 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 ~>Uyﬁ—&lﬁﬁﬁﬁﬁxﬁt&vz7t;wmi, 133
1HHoEEREAR., LLUIBEEDERS

ERRATAERET
~_ETHD022 BB, VI F-LBREFOBHAEE
ERICY BB L RTLERBLETWIEELE.

5.3.4 Gleaning and purging of filling equipment and pipelines
should be carried out accerding 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.

Recards should be maintained.

534 ECARELREETORFEEUTARNA—DIE, XK
fbEn-FIBIzf#>TEELETAIELESG, CcOlé
[, AT FUREEOBRORMG - EEO S EEAILTE
E0kiL FIIBEETHD RiF-mEMNFEASHDHEIC,
ﬁ?si‘éﬁ\#b\_é:a)?zJbb%éhﬁlfhli&b?‘a.b\ “Eﬁ

IFBRELETFAEESEL,

5.3.5 Gylinders should be subject to an internal visual
inspection when

535 LTOBE. DU —EREICOLTO BHRE
EThFIEESE,

= they are new

YT ROEE

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

- KEICESTAFDLLERBEDTAMIBSNZBE

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

BERATMHTRE, ST —HABADFREETD
r R @%E?Flirﬁﬁjwﬁ%’&ﬁﬁbm‘fﬁliﬁéf&b\o

5.3.6 CGhecks to be performed before filling should include:

536 FCARICTEZEALZFTIILESEL,

* a check to determine the residual pressure (O3 to 5 bar)
to ensure that the cylinder is not emptied;

D)o —RETHNCEERERTHRHIC, BRIEQ~S
bar)’fi‘*’]i'd_% [

= gylinders 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;

- BEOQEWN) A —F, S5IZKEHLNIhDESE

MBTHERSINTNENWILEEE TS AIC. BRILTEH

ELGTIITESE,

FOMEELT, ZEEOFHBEIZHEL. N T—avick

;%Eﬁﬁ%)ﬁifl:otéiﬁ%. HWIERBEFTIEN
5 o

= Assuring that all batch labels and other labels if aamaged
have been removed;

s ETDNYFIANNELTIZHD SN TRELELOR
HNE ThoAHNERTNINEINEHEET S,
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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;

"BERARUVBRC, ~ACH. FIICELBTEF, B
DfE, EDMOBIEG, SLUITMIBIZ & BFERAEN
A, BRICKANBUREETS, L —EVERE
T, EigSh, TR A, BRFShETAEZSAN,

- a check of each cylinder or cryogenic vessel valve
connection to determine that it is the proper type for the
particular medicinal gas involved,

BA -, XIBEEEROBTZFOERELF
FryiL, #&Eﬁﬁzl_ﬁLrEu\?ﬁhﬁ"t‘dﬁé;ﬁ\
SHhafERT 3.

-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;

- ETANEDEIBEEFo VoL, KIETRE
XIFFNBHOTACREBEINTLNINEIM, SHIZH
E o XZEEHGHAFSAUNEETIEDHERRE
TWVENWNEI LI EHEET D,

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

BREFLZAET LA =RENEShTVS
MEHERT Do

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 equivalent for other filling
pressures).

537 BRETADTE=HISEHEhE-D VA —T, FD)
ROERMBICINAS LS+ 9EFEE - TEBLE
Fh(EESEN, EMRATXOBEIZIE, 200 bar DFETA
EDICHLFHMIIBRFREEL TH500 ppm v/vARED
NELIIFTRETHS WOFIREHADFEETHEIhE
REOFHE).

Cylinders could be prepared as follows:

SULE—EUTICRT A CERT BLENTES.,

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

- VA —ADRT AT, BRNMNEEHR THERMIT
NIFAESE (DL TRH AR EAHN50 millibarl=
HANENRHD)

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

-BRwmaEREL. N T—LavEHDHETHAN—
CF BN EKELTbarE THELEDERKE T )

For cylinders 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 contaiher.

BERENIWLITHRBRYSGTLEATNEL YA —IZDNT
X BENEFEOFSICE, £FE150 milibarkETOE
ZI|EF1ETRETATHD, thDBRFELT, B
BEOBHTADESHEITHRITRIEESAL

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

538 BEMNATETAShTWSILE, BULEAZTREEL
BiThiEEsiln, RTAROVLE—0 5 EICHEE
hi=RFCEMZERINIE, BYICETAShTWSIEE
FETES,

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

539 BIULE—ZIESANEREFL. BTHELETA
DL, Ny FESRU/XIETRTAR. EHERZ
BOTAIAZERLTHELY,

6. QUALITY GONTROL

6. mEETE

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

61 HES A A ERSh A KE. DA EEmAKER
LREOEOT, MEYI-LEFE0oFEFEMMICE=
AU A B
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6.2 Each medicinal gas should be tested and released
accarding to its specifications. In addition, each medicinal
gas should be tested to full relevant pharmacopoeial
requirements at sufficient frequency to assure ongoing
compllance .

6.2 EEAHRETNFN., TORBIZHE->THEESNT
HEgFuEShziThidasin, Bz, BITOEGE
BITFLTWANERBTAEOIZ. BETHIETORAR
5§E+ﬁﬁiﬁf§'65€frﬁbm+mit6m\u

|8. 3 The bulk gas supply should be released for ﬁlllng (see
52.12)

o3 BERCEE AL OARE. RCADEDIEAAE|

FIERABETHD, (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 ideritity, assay
and if necessary water content each time the cylinders are
changed on the manifold. '

6.4 BEOV) A —ERFICKETCATESY=J4—JLF
ERLTCH—OEBRRATANFETCAThIES. 72
TA—ILFRTAEIZ, PUERIRDOI) A —B RO
PREBLEEFRBRERELLITRIEESEL, HERIR
BV —ERZTF—LRIZR IR BEIZKDEE
ORBEEBLIZTRIEESEL,

6.5 In the case of a single medicinal gas filled into cylinders
ona 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

" ifilling operation cycle is one shift's production using the
same personnel, equipment, and batch of bulk gas.

65 E—OEFEBEHANV) A ——EZ—FIDHE

AFESHIBE. TOEHIT ITEIILEITDEL
LA, MR YA —DOERRERIEERBRETHhET
niFhsily, EFTEIRTAYA2ILOHELT, FL

AEBABLEBTCRIC/AYFONINIHRERANTEET
STENRFEIFLND,

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 component 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,

6.6 2BERITFALU EOBBEORGLIHAZRA—NDV=
TA—IFEELT,. V) S—OhTRELTEREBEHR
FELESTIBE . BIF—IFRERTAYAIILEIZD7L
EFIFDI)E—IZDONT, TRATOENRSHRED
HERER. eERB. TLTRELLEKSSERBET
L FHREHRABONTUAHRIZDWNTIIERREEE
ThizithiEhbiily, YA —Z IR TORTATSBE
B.EVNUA—T. 2 TOBRSH R OLTRERR
BCEERBREERLATAEEOEL. FLT. BHiTH
RCAYAINEIZDEEHTIRD ) A —IZDINT,
iﬁfﬁﬁma)ziayzﬁxwﬁaﬂ%ﬁﬁﬁ%%ﬁuﬂfmam
% d:[!\o

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

67 REFAPIALERLER BRRASAE, KT
A=AV SAUTRETHEE. RTATBREHAD
EHA AN ERSNE,

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

6.8 LULE—|2BBHEL LOFAEFETHIBES, BTA
TEIIHANEIY A —TELSEASHh, B2ICH—T
BB EEFRIETHEDO THLTIIESAL,

6.9 Each filled cvlinder 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.

6.9 RTABRDI)F—IC REARRL—NEEET
AN, ERLEFEERNT)—7RBBRETHETNELR
B, YT LERBRLERETIBS . BERO®RIC
J—ORBERELEGIEREED,

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

610 BEROEEREFABERER BERARER
TATHEBE . BRESERC - EIRNEEREE
ERELEFRIEESEL,
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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.
Crvogenic vessels retained by customers should be
periodically tested to confirm that the contents comply
with pharmacopoeial requirements.

6.11 BEMNGEETHBEEERIC. EROBIERES |
OO BRETATHIES. R TAEREENBEEREI
OMBERL-T T O ST EE R ThIE, £T
AEOYUTILERIITFETHL. BENRETHHEE
BABI. PEFRADERBEIHALTNSEIEER
RT5ANREEEMMICERLZITFAIELESHEN,

6.12 Retained samples are not required, unless otherwise
specified.

6.12 fiIZRESNTLWEWLEY, 2FRFRELTELZE
IFETHD.

7. STORAGE AND RELEASE

1. BEEHA

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

11 RCABDI L E—IF. F—ISARE R —Jolo &
fﬁjﬁﬁj”é‘ﬂﬂliﬁéhéi‘él;h L TRELEThIE
RSTELY,

7.2 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 cylinders remain
clean up to the time of use.

7.2 ARV Z—L, RESW-IERICAEL. BRTR
EBICEShEWRIZT S, BFBET7E. U 48—
FRSHAETENWEEE TSI EFBRTEDLS
2. BET.ERLTWT, oA sh. TREMELR
FNESITTRETHD,

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

7.3 BAAEHOAART. XETABTAEEI) U H—
Eé:;%%{%é%lg EANEHLORAUTEEEEIAHES
212 C&oo

7.4 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.

74 BRUNOE— . BEOR. ERBhbaFLaTh
(FADAL, B YRS IR ZREARIZDONT
%, BELREORE. BEOERAERLVETRILELA
Ly, ¢

GLOSSARY

Mg

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, ' '

EEREAABONEICEET HHET. BEFOPIC/SGM
PHARDRAERRIZLLS, AXETCERTIAEDE
BIXTROBYTHS.

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.

ERAETIUL BRI SUMNARL, KEERER
YAH . EFEE-2)—ZT - ER-AH-EE-BEO
gnt’x{:ctu\ EREBRE.ERTLTTILIVIRET

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

g)? : BERAAABEOEETI. BAOEEShzE

Blowing down :
pressure.

Blow the pressure down to atmospheric

K RHLTKEE~AENETSESIE

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

RIVOAR . BERBAELAOBOETOIEEZETL
= . ETOERRBAR
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Compressed gas : A gas which when packaged under
pressure is entirely gaseous at —50 degree C. (ISO 102886).

EHHR : EATTHRTASh-EIZ, I4F-X50°CT
2FARETHDHA(IS010286)

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.

AR ARELLBELRLSARE. Bl Ao h—. O
SE— kL, £ UL 2 OROBAGHD)T. ERAH
=K ;4 b #&ﬁﬂﬂ'é%@’énm

Cryogenic gas : Gas which liquefies at 1.013 bar at BIEE&{IEH R : 1.013bar T, T4 FR150°CEATDRE
temperature below =150 degreeVC. I=BWNWTEIETHAHR
Cryogenic vessel : A static or mobile thermally insulated |BBEERIEHAERE . BILLLJITEEBHTREANSS:

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

HICHEIN-EEAX I BBIHRER, HAK, AR
KR FHFERTEITND,

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

B — 1 KEETI50)YhILEEZEUEET R
HBRR. COEFE I E WS BEFERTHEE.
H—FIEBHKTHILEHA,

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

H—FIL T SV —DEEEDIET. RIS —%
BEEL. ?=T7+— I FCHEEERLERO. VEDDL
—yhELTER. Eméhéu

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

RZ5|E: RBEREY
BRETHIL,

[ZEIKCEICKYBRADEHTXE

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).

HZ: FEA1,013 bar (101,325 kPa) TR EI5CIZB VTR
Iz HAREE ., XILBESCCIZHBNTEZEM 3 bar
(300kPa)E HB X ARREIZHHIMERIL. ThOoDRED
(ISO 102886),

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.

TESRER : DU F—LLARI I BENEREFHE
SLEHRT L0, REDLLLZERNLZH 51
L= TITHRED-HOHER,

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

BIEHR . EAZEMNTTHRAEDOSN=RKEEIZH T,
—50°CTHRD—E AR EIZ fm'cl,\éd:z(,&{:ta)_t[_
H2AHHHKE)

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

T=04—LE : —EIi—FEL{IZLOHTREHFISH
g’%ﬁufzuaf'C/uL,f:LJ?%%J:’)I:EQEH#LT:%E{ERM

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.

BEAERBERAMY : LAIMSEBETHIEEYMETHR
FAERTICL ) A —ERBEL =R CLRETHIHART
. mAERTHAMECERICBRIIOXERLR
DOHT, ThoTHimh z(imﬁmw:b'c,:\éiaé:{ﬁi
LTEHT S,

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

ERAAA RN ERER0ER. B THEM
CRECREINACLAEEL. EERELCHESNT
HARIFEEHA.
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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. :

B/MNEHEER - EHPOFLERITA-HERAELY
ﬁs;s;:r%wﬁiwlijn [CR D LS T ILHEAY
Y L\ = ° .

Non-return valve : Valve which permits flow in one

direction only.

IR —FRIZOAFFTH#

Purge : To empty and clean a cylinder

R=9: DY E—FECLTHEZTEIE,

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

R, BEES[E(C LD, Xik, g, BEHAERTA
LTERSRMICIEL. BERE T HoEICLS,

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

gz#“é : BIEAHR, BERRIEARAEHBTIEEAOE

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

Auh— - BiE BERSAOEERAERICE RS-
BERBILIRESR

Valve : Device for opening and closing containers.

N7 BHROEARRE
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B3 ' FIIEN
MANUFACTURE OF HERBAL MEDICINAL PRODUGCTS HEPEEEL OIS
' [PRINCIPLE |RE

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.

eSS TR CE A RS A g, &
MRS CEMRDIELN . R R OB, RS, T
. R OB BN TR EE Ch 5,

PREMISES

3]

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 other 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. RBEHGRNI) OEYITHOREIZHRET S & &
BRI+ BEL. RREFOHOBY, FIZF-EE
DBAZEBRSCENTERIIICRBERA DL B DD
YR URBEOENLSICHLATIAMENDE
BEREE ., RXEBERENHLTIAONRNOGIEELZHRLD
C& ERMBREYTEVRSICEREEREEYT 528,

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

2. Bz, BERAZELAIGHICE. REREOFREEEY]
BRTERFHANGEEERICL,

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.

Y. TXR . FoE FOMBDOARMFBOREICE, E
E.RE.EXICEALTHAIGEHENBELRRNH D,
PDEGEREERR. E=5—T DL,

Production area

shER

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, REEOEVORFBRER., T, B, MIGEDE
E2ETRICERMNELIESEHT . £ERCERE
HERAWALE . BREBRICL. XX FLEHRITIH
DEAFT I EEELDIIL,

DOCUMENTATION

XEi

Specifications for starting materials

HERE OHRE

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—RIE#T (4E4 1) [CBVNTRASH TINSETF—
AOQIEM, FBEHOERENOBRBITOVTLUTOIR
BEMREGRYEHDIE:

=botanical name (with, if appropriate, the name of the
otiginator of the classification, e.g. Linnagus);

-EYFE EYEEE RN G ESREERENRE)
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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.);

EORRRO (R AR BE. BuT AR E AR
BEE - i IRFERSH. SRR EIE. fE S h AR B
Fypeany

whether the whole plant or only a part is used;

ZEFER. —BEROLTACHIMN;

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

-_a?éﬁéw;ﬁmﬁmmisel:, ERAAERRT 5

*plant description, macro and/or microscopical
examination;

HEYO R BIRRER U/ XITHEMFERE,

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

BV RS, AT AES BTN XL
T—h—OHBERBREEE . HEHBRICAVSRESE
ABEAFTIIL;

»agsay, where appropriate, of constituents of known
therapeutic activity or of markers;

-BHRBS . RAORDR S X ET—h—DER;

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

EALNDREFROHEICHL-FELHFERFE:

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

CEEFRRU/RIIMEMFR (TSR 0 BEE
PRAZEL)EHET HHREFBRRAE:

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

AEERORR. EA5NDFEERURBSILERYY
DERER;

~tests for foreign materials.

BYOFE;

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.

BER/WEDEROTOMDOENOFTRENHT 56
AIEMDNBEIT-IERIEELET D& ADSFIED
ggﬁ?gﬁﬁh TREOFHR. BB REYORMEETE

Processing instructions

ITIRERE

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 alse describe security sieving or
other methods of removing foreigh materials.

6. TEREHEIL, B2k, R, AT L., REMOEDIC
WHLTITOSEIELTERICHOINVTRRL . BEIEMR -8
E.MAXIHEFOHAAOEBIZAWSFEZSHL
Lo E . REVERFETS-HOENGEDRYIBREE
[IZoWTHBREHE,

For the production of a vegetable drug preparation,
instructions should include details of base or sclvent, time
and temperatures of extraction, details of any
concentration stages and methods used.

EDEEEGARSOEECOLTIE, MEORERXIX
R, FFRE, B, BB SIETORBERLDG A
EOHMETSETLIL, ,

SAMPLING

YT T
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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 out with special care by
personnel with particular expertise. Each batch should be
identified by its own documentation.

7. ERIBE L2 OENOREERTHY ., FH—Li VD HHEE
ALY, EXEOBRFEFERIZ. FOREOEMHEEEELE
TEENENOEEEHSTRELAITAIEESEL, &
AyMZDOWT, TR TN DEFBICRYBRITESEIIZL
it iFiasial,

QUALITY CONTROL

mHEEE

8. Quality Gontrol 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, nan—uniformity
within a delivery of crude plants, etec.

8. iﬁﬂ@hﬁ%*&gwm]\ﬁ@iﬁﬁﬂﬁ’é%mu mn E
LieE@AIL, EEREOAR, AELEDRA . 1%
EHAT S REATERFOERAL, £ERICHTINE
OBRMBREFETIELTHIL,

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

9. LT Y, EYHEESAESEUSREGRORESE
%ﬁﬁ&faﬂﬁﬁsﬁIiﬁ?l:ﬁﬁéhf:&’il:%ﬂﬁLﬁHh
ATy A{AY

The Cantrol 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.

BRESOSEEERRE. AR OENEEN, E
BETE2310THAHAZE. TEEASICTOWTORBETRT
Z&, COEE, ENHAALN BRI A DTHTHLES
£, T—AH—RSEANTEXL, BHOEDOBEMA S
M- TWBIEMERER R ITEMIEEXSANED
BEiL. TOBERSEREL, EELETRIERESE,

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.

EEORBRESAEROEYEERER X ISERDOIEY
HEELHOARIESEHL, BANOFEDHYOEENT
AREES I AROFDRIESHETEELTEL,
-.0)%"@@2\%’&!-01,\'@2%Ti’éTéf;['H’L!i@-b&
L\ ,
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