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MANUFACTURE OF BIOLOGICAL MEDICINAL X T BEN IO S
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. Biological medicinal products
prepared by the following methods of manufacture will fall
under the scope of this annex (1),
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~ la) Microbial cultures, excluding those resulting from r—DNA
techniques;

a) rDNAB{I Mo Foh DL DZ R MAEMEE,

b) Microbial and cell cultures, including those resulting from
recombinant DNA or hybridoma techniques;
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c) Extraction from biological tissues
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d) Propagation of live agents in embryos or animals
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(Not all of the aspects of this annex may necessarily apply
to products in category a).

(BTITVaDHERBIC AXBOITATORBIEHEND
EIFRRBAELY)

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.
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The present guidance does not lay down detailed
requirements for specific classes of biological products.
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PRINCIPLE
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The manufacture of biological medicinal products involves
certain specific considerations arising from the nature of
the products and the processes. The way in which
biological medicinal products are produced, controlled and
administered make some particular precautions necessary.
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Unlike conventional medicinal products, which are
reproduced using chemical and physical techniques

capable of a high degree of consistency, the production of
biological medicinal products involves biological processes
and materials, such as cultivation of cells or extraction of
material from living organisms. These biological processes
may display inherent variability, so that the range and
nature of by—products are variable. Moreover, the materials
used in these cultivation processes provide good
substrates for growth of microbial contaminants.
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Control of biological medicinal products usually involves
biological analytical techniques 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.
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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.
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PERSONNEL
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1. All personnel (including those concerned with cleaning,
maintenance or quality control) employed in areas where
biological medicinal products are manufactured should
receive additional training specific to the products
manufactured and to their work. Personnel should be given
relevant information and trammg in hygiene and
microbioclogy.
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2. Persons responsible for production and quality control
should have an adequate background in relevant scientific
disciplines, such as bactericlogy, 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.
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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 batch with infectious agents. Visitors
should generally be excluded from production areas.
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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.
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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 shees and, where v
necessary, showering should be followed by staff involved
in any such production.
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PREMISES AND EQUIPMENT
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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.
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7. The risk of cross—contamination between biological
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.
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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.
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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.
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10. Production on a campaign basis may be acceptable for
other spore forming organisms provided that the facilities
are dedicated to this group of products and not more than
one product is processed at any one time.
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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 techmques
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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,
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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.
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Where negative pressure areas or safety cabinets are used
for aseptic processing of pathogens, they should be
surrounded by a positive pressure sterile zone.
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14. Air filtration units should be specific to the processing
area concerned and recirculation of air should not occur
from areas handling live pathogenic organisms.

14, ZETHIBTYTICERENERA BRIV ERE
L. &E-REAZRYIRSTU7 OO H-ZERABEIEL
BLESIZLEITRIERZSEEL,




15. The layout and design of production areas and
equipment should permit effective cleaning and
decontamination (e.g. by fumigation). The adequacy of
cleaning and decontamination procedures should be
validated.
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16. Equipment used during handling of live crganisms
should be designed to maintain cultures in a pure state and
uncontaminated by external sources during processing.
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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.
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18. Primary containment should be designed and tested to
demonstrate freedom from leakage risk.
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19. Effluents which may contain pathogenic micro—
organisms should be effectively decontaminated.
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20. Due to the variability of biological 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.
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ANIMAL QUARTERS AND CARE
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21. Animals are used for the manufacture of a number of
biological products, for example polio 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).
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22. Quarters for animals used in production and control of
biological 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 or quality control of
biological medicinal products, special consideration is
required as laid down in the current WHO Requirements for
Biological Substances No. 7.
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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.
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24. Specifications are routinely required for intermediate
and bulk biological medicinal products.
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PRODUCTION Sy
Starting materials HREH

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. '
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26. Where sterilisation of starting materials is required, it
should be carried out where possible by heat. Where
necessary, other appropriate methods may also be used
for inactivation of biological materials (e.g. irradiation).
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Seed lot and cell bank system
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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.
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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.
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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.
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30. Establishment of the seed lot and cell bank should be
petformed 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.
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31. Evidence of the stability and recovery of the seeds and|31. ’/—I:D‘yl*&zft!b/f“/?@fﬁ?‘l’i&fﬁiﬁﬁ@%ﬁ%’&
banks should be documented. Storage containers should |XZEIZFEOEITHITHRSEL, RESRITZEHL. HE

be hermetically sealed, clearly labelled and kept at an [CRRL, B RECRELZITNIEGSHL, EEE
appropriate temperature. An inventory should be li‘ﬁﬂ:u@a‘; SO TRETD. RERETAEEDS

meticulously kept. Storage temperature should be recorded| & . E#EHIZERRL . FAEREZFHTIES(CILEYIZ
continuously for freezers and properly monitored for liquid |ZEFEEFE=4Y 593, [FESNI-[BRIEH D DG
nitrogen. Any deviation from set limits and any corrective |RURIEHEIZI R TRELLGITRIZESALY,

action taken should be recorded.

32. Only authorised personnel should be allowed to handle [32. BF RSN - EB DA RPEMYIRSEATES, E
the material and this handling should be done under the |1z, FIUIEWNIEER HEOEED FTirbhRThIZALE
supervision of a responsible person. Access to stored W REMEBEADTHOERZEEBLETNIERSL, ]
material should be controlled. Different seed lots or cell BEDRIE, BLEAL—ROyROEILNAVIIZREIORR
banks should be stored in such a way to avoid confusion or[;BEEMNELLENLSEH EEFESHITFRITESAL, O—K
cross—contamination. It is desirable to split the seed lots |AYhPEILINLIBRTRTEINBZIRIER/NZT BT}
and cell banks and to store the parts at different locations |8, /INFMFHZLTRLESBFRICEES T LEAEELLY,

s0 as to minimise the risks of total loss.

33. All containers of master or working cell banks and seed |33. RFERIE. TRE—XEXT—X 5 DK LI HR
lots should be treated identically during storage. Once U/ FOYrDTRTOEREEL. REHN DRIEICERYE

removed from storage, the containers should not be —EREEMMSRYHLI-S8I1E. —}#tf%ﬁigﬁﬁ
returned to the stock. ( ﬁbffiﬁb&b\

Operating principles EIEE]

34. The growth promoting properties of culture media 34, BEHDIETE(RE BN H S EF AL TN TS
should be demonstrated. 7y,

35. Addition of materials or cultures to fermenters and 35. BEBRUZOMDEBBADEHNIIIEEDO M
other vessels and the taking of samples should be carried |RUH U TILIERIL. FRDOEVREARECHiITSH
out under carefully controlled conditions to ensure that DI, FEFKEEIN-E ST TEHBLETNIEES
absence of contamination is maintained. Care should be  |ZL\, SFMBE UYL TUL T OBEICIE, BEAEE(ZIELL
taken to ensure that vessels are correctly connected when [(EFEEN A K3 TEELATRIZRSALY,

addition or sampling take place. A

36. Centrifugation and blending of products can lead to 36. BADEDDEOREETIX. T7OVILARETEE
aerosol formation, and containment of such activities to  |Fh A $H 5, L-T. EﬁL’CL‘\é?ﬁE%?ﬁ“ﬂ%ﬁﬁLﬁb\J:
prevent transfer of live micro—organisms is necessary. 3. CDIIGEEDHLADLERDETHD,

37. If possible, media should be sterilised in situ. In-line 37. ARETHNE. CRRENEZLEMERE S 5, A&
sterilising filters for routine addition of gases, media, acids |%IF &I, BEMICISEREIRMTIH R, Eith BEX (T
or alkalis, defoaming agents etc. to fermenters should be | 7ILAY, EARILRED=OIZ. A SAVBE T IILE—%

used where possible. ERTHIE,

38. Careful consideration should be given to the validation [38. ﬂbi)‘O)ﬁf{)l«Zl@iKliT,ﬁ{i{bE THENPEL

of any necessary virus removal or inactivation undertaken . |IJFED/\) T— 3T/ LTI, TEREVERNAPET
%%)

39. In cases where a virus inactivation or removal process |39. EERIZTAILADFERIERIZIBREEZTIESIC
is performed during manufacture, measures should be IF. EFRRAFRDEBSG FOTHREFERENSEIRY
taken to avoid the risk of recontamination of treated AT S EDUBEERE L L TN IEESELY,

products by nontreated products.
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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. YAIMI ST4—ELTIEIEFREBHAERSND
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QUALITY CONTROL

mEEHE

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

41, EYPHRFNOREO—EHRRICIE. TERER
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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.

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

BIX ERELE D SR B e DBE TR Eh
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44, Where continuous culture is used, special consideration
should be given to the quality control requirements arising
from this type of production method.
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MANUFACTURE OF RADIOPHARMACEUTICALS

ST ERR D &E

PRINCIPLE

IRl

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

BT EES DO EEX. BEEHGMP/S—NE U (Good
Manufacturing Practice for Medicinal Products Part I and
D DIRANZHESTITICE, AXE L. MHEEERIC
BEO—HOEHBERRET S,

F—VSAXRN—V BB -RITHERNER
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Note | .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.

BEHERR (RIRPREDER) (CHITD, RFexkEOE
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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 practlces a medical physics
expert should be available.

BHBRBERUICHED, 2 TOERLOBRFBR~ORES

(:J: EXRICEMOBRIHETOLETITORITNIERESE
W, B RARDI-OOBEFSZHETIL. ERYES

DEMRNA L TESLSITLATRIERSEL,

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

ﬁ%ﬁ%l& BRRABRTERT OMIMEERRCTERS

Note iv.Transport of radiopharmaceuticals is regulated by

AT E RS OWE . EEE T 5B (AEA) RUTRE

the Internaticnal Atomic Energy Association (JAEA) and REEZHICLVERIENS,
radiation protectlon requnrements '
Note V. It is recognised that there are acceptable AXECEHBIAhTWAFZELIN, RBRIOERNE

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.
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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 radicactive isotopes.
Particular attention must be paid to the prevention of
cross—contamination, to the retention of radionuclide
contaminants, and to waste disposal.

1.ﬁ&z%ﬂ‘i%ﬁ?&%@Efé&lﬁﬂw#&wiérH’Jl_ﬂﬁﬁ’i—
BATLS, URIDLARILIE, BEERMIZIE. stHE0 4/
7 BEHRO IR F—, SR AD LRI E->T
Bad XXEEDOFH. BEMRIETLEMORE. B
EMNE(ZXBISEEEHLSONESRH 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.
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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 products:
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* Radiopharmaceuticals

*Positron Emitting (PET) Radiopharmaceuticals

«Radioactive Precursors for radiopharmaceutical
production .

*Radionuclide Generators
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* Target and transfer system from cyclotron to synthesis
rig may be considered as the first step of active substance
manufacture
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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.
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5.Preparation of radiopharmaceuticals involves adherence
to regulations on radiation protection.
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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.
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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.
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Clinical Trials
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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.
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QUALITY ASSURANCE
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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.
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10. As with all pharmaceuticals, the products must be well
protected against contaminaticn 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.
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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.
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12. The principles of qualification and validation should be
applied to the manufacturing of radiopharmaceuticals and a
risk management approach should be used to determine
the extent of qualification/validation, focusing on a
combination of Good Manufacturing Practice and Radiation
Protection.
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PERSONNEL
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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.
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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..
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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.
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PREMISES AND EQUIPMENT BYMRUERRE
General £fsEIE

16. Radioactive products should be manufactured in
controlled (environmental and radioactive) areas. All
manufacturing steps should take place in self-contained
facilities dedicated to radiopharmaceuticals
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17. Measures should be established and implemented to
prevent crosscontamination from personnel, materials,
radionuclides etc. Closed or contained equipment should
be used whenever appropriate. Where open equipment is
used, or equipment is opened, precautions should be taken
to minimize the risk of contamination. The risk assessment
should demonstrate that the environmental cleanliness
level proposed is suitable for the type of product being
manufactured.
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18. Access to the manufacturing areas should be via a
gowning area and should be restricted to authorised
personnel,
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19. Workstations and their environment should be
monitored with respect to radioactivity, particulate and
microbiological quality as established during performance
qualification (PQ).
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20. Preventive maintenance, calibration and qualification
programmes 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.
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21. Precautions should be taken to avoid radioactive
contamination within the facility. Appropriate controls
should be in place to detect any radioactive contamination,
either directly through the use of radiation detectors or
indirectly through a swabbing routine.
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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.
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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 measures should be taken to
protect the controlled areas from particulate and microbial
contamination.
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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.
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Sterile Production

BERE
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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.
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26. For manufacture of radiopharmaceuticals a risk
assessment may be applied to determine the appropriate
pressure differences, air flow direction and air quality.
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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.
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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
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DOCUMENTATION
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29, All documents related to the manufacture of
radiopharmaceuticals should be prepared, reviewed,
approved and distributed according to written procedures.
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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.
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31. Acceptance criteria should be established for the
radiopharmaceutical including criteria for release and shelf
life specifications (examples: chemical identity of the
isotope, radiocactive concentration, purity, and specific
activity).

3, R EER AN B OBRLE DRGEEER
B R R T LA LIRS, (Bl Bl Ak
LSRR . AT R . fE, IREFE)

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

&
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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.
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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. ’
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36. The critical parameters should normally be identified
before or during validation and the ranges necessary for
reproducible operation should be defined.
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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 BMEMIZE TAShARRAIC O T, BERIFER
V74— DEEEORFEOBEEEZELT, A0TL
AN E—DEEMERBETHRITRIEELEEN,

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.
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QUALITY CONTROL
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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. — D MSIEEER T, ETOLEN - HEMFERH
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Radiopharmaceutical product release may be carried out in
two or more stages, before and after full analytical testing:

B REER OB A, 2 CORFRABROFE
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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.
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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) F—VSA AR N—Y U A ETHAT HH1D., BED
FlEroD®EAETRESh, ELSESh, BUICHE
AEHESh TS EERAT S, REATT 2D
il BRDOEAATNHFEDABRBERSAF TERING
&, ERANCA—VSA AR NR—V U EEHAETARE
RIEL. ETORBRBERAFON THORREREMICR
RELB N IEEBHEL,




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. R¥DBSHEEER ZEPMICERTIEEERL
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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.
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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, AERRIEANIC, YT L EZRELTH A ICHRETREE R
HESERHCENTED, BEABLELEOETOREIL, T
BETRATHRITILESIEL,

43. A written procedure detailing the assessment of
production and analytical data, which should be considered
before the batch is dispatched, should be established.
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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.
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45. A procedure should also describe the measures to be
taken by Authorised Person if unsatisfactory test results
(Out—of—Specification) are obtained after dispatch and
before expiry. Such events should be investigated to
include the relevant corrective and preventative actions
taken to prevent future events. This process must be
documented.
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46. Information should be given to the clinical responsible
persons, if necessary. To facilitate this, a traceability
system should be implemented for radiopharmaceuticals.

46 BEICHLT. HRZEAL-EABENE ETECE
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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 MERMOREEERT DO RTLERELRZITIIE
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REFERENCE AND RETENTION SAMPLES

25 R RURTEH

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., ‘
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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.

49. FETRTHEASNAE, H XKL O HREH
DHUT NI, BRHE#2EU ERELATAIERLR
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1/8 .




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. [EAHCEEShES . PRBEESHIIES . XIS
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EUREDERIZKY, MDEHERDEIENTED,

DISTRIBUTION

Pk ]

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

51. R I ORBERNREIN, RSN -HAGHEY
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GLOSSARY

H&

Preparation: handling and radiolabelling of kits with
radionuclide eluted from generators or radioactive
precursors within a hospital. Kits, generators and
precursors should have a marketing authorisation or a
national licence,
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Manufacturing; production, quality control and release and
delivery of radiopharmaceuticals from the active substance
and starting materials.

AE - AYRD RUCHERBN o ORSIEERR DR
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Hot—cells: shielded workstations for manufacture and
handling of radicactive materials. Hot—cells are not
necessarily designed as an isolator.

RybIL BEHEME D EERUIRYIRL D - 0E ik
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Authorised person: Person recognised by the authority as
having the necessary basics cientific and technical
background and experience.
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MANUFACTURE OF MEDICINAL GASES EBERAAROHE
1. PRINCIPLE 1. [&=E]

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.

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

—RICERAHROEEIIFEZRBTITHONS,

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

ERRAAROHBICBEVTHE, GMPOERHHRERE
IH, B89 DAnnex, ERFEEH. RUTEOEMGH
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ARSI BT RIEES A,

2. PERSONNEL

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 ERRARDHB AR HEEF>F 51 XF/5—
VoI, ERRH R OBELEBZ OV TRALNBER
LEHRIEASEL,

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 ERAAZAOREICHEZTHHIILT. ERAHR

(CERIHGMPOERBELEHEL TLVETNITARSH
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ARADRBEL S5 T HEMBIRICOVNTEEL TR
NIFTESR,

3. PREMISES AND EQUIPMENT

3. BN R U Rik

3.1. Premises

3.1 EW

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.

311 ERAARE. FEBRAAREEIDHEINT-EHRT
RTCALGITNIEESEWN, £ EERARDFTETAE
FEFERRAARDFETABHROMT. BENAITEELT
(Tl HstELT, RLRBIZBLTHREE ST
EHhFEETIAR (T, BN PHELELEICRER
NIF—=2a B ITIEEEMIC, FEh 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.

312 BRIDUR V% #IT51-0. BEBIZIZEE A - R

A-ERABICH R GEEAR—ZIEREBLE T
L, FLEERTERT.BEBESh, BRELI-(EXL
TRGEBSTESLSICLATRIEES L,

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

313 RTABEII+RIEEEAL, UTABR TES L
SITEREEETLIL,

a) separate marked areas for different gases

a) HADEREBICR DL TEREN R
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b) clear identification and segregation of empty cylinders
and cylinders at various stages of processing (e.g.
“awaiting filling”, “filled”, “quarantine”, “approved”,
“rejected”).

b) B A — RUBETRNOEERECHL Y
S—ZBAREICERL., BT S2E (. T RTAFLE
B ETAFRE]L HEFLEEL. EREHLIT
BHROBERIE).

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.

ChoDBRADUANDYEEERY AL, HEE
MEAOREOHE. S, RUEHSICERET S, K

([CFRR. FHYIVERET S, REZREY 5. RHZES

TS, ZOMDENEFE, EANSENTED,

3.2 Equipment

3.2 %8

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

321 BHERRUSHEOBBIIT R CEEELHERS
?T—%@'C&BU pi]ic N E%ﬁﬂ’]&*xIE’é%ﬁﬁL&h‘hli&b
AN

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 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.)

322 ELLWARBICELLVARRFETAShAIEEFERIC
Lzt (Eiesiiy,

N)F—23 0 EADBEHRTATOVRLUSN . B 558
BEOHANTNAEERTZERLGINE, )

Y= T4—ILRICIE, ELWBBROADIEKATRETHS L
S.BROHARIIFEDREHRD /LT ITHIELI=F
WiEERERTAEL, (R2T+—ILRRUBBFOER
IZEBMGRERUVSEOREICHSITHSD,)

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

323 BEEPRTEEN. EERIRAOREICEEFSA
HULESIZLEhIEESEL,

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
method of backflow prevention in the line supplying the
filling area for non—medicinal gases to prevent
contamination of the medicinal gas.

324 ERRAARZHETIRGLRFELEALT, EE
BAHADIETAZLTIEELEL, fIstEL T, BRSNS
DEHMTERSNIHARORERDEELERRATRD
RELRIETHY. hORIZEDCMPEELH TS TIND
BAICIK., BREERERATICENTFRSNDS EE
AHRANDELEZHIET 55, FEBEAARDTETAR
HADHBEEIC, N\ TF—a VR iEEAH DML F
BREEFBELRTAIEELEL,

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 thé quality of the latter is at Ieast equal
to the quality of the medicinal gas.

325 HEAVOCEERADOEBHIVIE—EEDOHR
T, BRCEESh-REREOL0FERELETNIER
BALY, LA,
EEBRAAODREN DL EERAARAOSELE
LWEE. Ritsh-EEBARIL. ACEEDEEER
HRERLE O TRE. ERLTHRLY,

4, DOCUMENTATION

4. XEk

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 RCAFEROBN\vFDEKRT—2ILY, U
F—CLICRTAREICEET S ERREABIARET
HEESILBHFRERTIEERSE, LT OEREE
ITEATHIL,

*the name of the product;

F EADAT

=the date and the time of the filling operations;

- FCAFERHERZ
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* a reference to the filling station used: s FHALERETART—23 AT DN TOHO Rk

* equipment used; - HRAL-#ES

* name and reference to the specification of the gas or * RTCAARARITBETAPDETRDEKRERIE~AD
each gas in a mixture; S )

» pre filling operations performed (see point 5.3.5); » BRIN TR CARNREGISSR)

* the quantity and size of cylinders before and after filling; [* FECARMRUTECARDI I E—DHEEF AR

* the name of the person carrying out the filling operation: |+ ECAEEFEERLI-EZE DL

* the initials of the operators for each significant step (line [+ E%ﬁf@@@}?‘yi(ﬁ’f??')75?/x~ PIDZ B
clearance, receipt of cylinders, emptying of cylinders etc);, |RAN, VA —~FZIZT BIEEE)ETol-ELE DA

=)L ‘
* key parameters that are needed to ensure correct fill at |- {ZEMEIRECIELSE CASNICEEZRERTIDIA
standard conditions; BEREFENFGA—5—
- the results of quality control tests and where test - METHEABOKE, %fx#@ﬁﬁ(:ﬁ%ﬁ%%ﬁ’i’ﬁﬁ?
equipment is calibrated before each test, the reference gas| B &IZIX, AL BEA XD EFTUI0OE
specification and calibration check resuilts ; B ’

* results of appropriate checks to ensure the containers |+ BENFTE CASNI-CEEERT I ADBYILA £I=k
have been filled; SFIVIDEER

« a sample of the batch code Iabel;r s NYFA—=RSRILOY LTI

* details of any problems or unusual events, and signed IS DEEHINEBETHEVHESAELE-BS
authorisation for any deviation from filling instructions; X EDEH, -, RTCAEZRIERENISEEL-BS.
. : ZTORBENERBINI=CEERTH A,

* to indicate agreement, the date and signature of the - RCAERICH T AR TCAREEEEIZLEEZEDH

supervisor responsible for the filling operation. T RUER

5. PRODUCTION 5 #i&

5.1 All critical steps in the different manufacturing 510 BGARETALATCHOEELIRIZOLTET/\Y
processes should be subject to validation. T—larvETbiiFhiEgsiin

5.2 Bulk production ' 52 /8)LoELE

5.2.1 Bulk gases intended for medicinal use could be 521 EEABMONIVIBRIE, EFEERBICEYER

prepared by chemical synthesis or obtained from natural  |L. BILMERAE RIS, RELGEAES TRABETHED

resources followed by purification steps if necessary (as  |Né, ERDBETSUDHID L), choDH R L. &
for example in an air separation plant). These gases could [EDFIELRBDMEITLY . BERK I/ ILIEZER LA
be regarded as Active Pharmaceutical Ingredients (API) or |fiaih 3,

as bulk pharmaceutical products as decided by the national
competent authority.
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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 FHAR, RUERBREICHEITSHAME. Dt
DEEMEUVBESNATHBICEALTRELIXXEN
RirhiEhohn, 2B~ =-70A070—~Fr—+
TR IEESAELY,

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

523 PEETREBHUIRIITRT. Z@THETHEET|
BESITEE LA RIE GRS, fIAIE, BETRICER
BERIZIHEMESHLITHMYIT. COITIRIZESHIIC
WMUBRMNEITHIEEDERL,

5.2.4 Separation and purification steps should be validated
for effectiveness and monitored 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 HEETIE BAIRE. TEROFDECOLT/Y
?‘—“/ayé%ﬁﬁu FOHRIH>TERALEThITRS
LY, ' '
HECIHL, FOtA#H#EIE, TAEREE=4—T 50
DEHFATEEFEITRETHD,

EREOHBESWIAIL, BRIV A—)DETFOZHRIE,
;:;Ué*/j‘t/i‘U-‘r“—&ayma%(:go“ufﬁbhé&

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

525 REGHL. ITRNREDRAEEIELL, TR
RNE=SULT ELTRERAZTHRTAIERLRELY,

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

526 LIEZHELE-4—95HICERATHAVE2~—
BORFLDIN)T—2 3 EREBLETNIEESAL,

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

52.7 EFHATRICEWNT, NyFOEREXEEL. /LY
HADSHIZEE SR IEAELEL,

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

528 AADHABICBEWTIE, MEEFMMITONT:ESR
LTERLAETAIERLRN,

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

oo 4=

529 BREHBPIHNBNTERINSKNEERS
x;:?&ﬂﬂd‘éﬂ#m MEMCET IERETHhRETNIER
EY A AN

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 FILHARDRVDREBHINo DB EEEIT. B
ZHDEBEZEHET,. HoWw3FLELEITEILIICE
HE-FIEZ(CHE>TIThRIThIERESAL,
BEOSAIZTHIERHELLIT TSRS BE
BRI TNEIE, ILFOTUBEDONR—D RU
R—REESGHROEGECHIEMOEERZISTE,

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 AROZELIE, fiEIZITESNzF—DHRER
ETHNIILIEEIZEBMLTEEWD, YT ILDOHEBRER
(CkY. BIESNE-HROREIS B THEIZLERERIE
oW, U ILIE, NIVOBRDIZIZ AETDZTEL
s, UMK BIRELEBZD/NIVIE NS IRE
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 EBRRAD/NNVIARZNAVFELTERSI, BE
TRERAE/TSTIHWEESI, FLTRTAD AIC
FERAEHESNETRIEESEL,
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5.3 Filling and labelling 53 ECARUER

5.3.1 For filling of medicinal gases the batch should be 531 EEAARADKETCADEDIZIZ. Ny FOEEET
defined. bEThiEEsi,

5.3.2 Containers for medicinal gases should conform to 532 EEAAADORRL. BUARKMBETHRICESLT
appropriate technical specifications. Valve outlets should [WVEITMIEESE, BRAOHDOIZIIR TARORE A

be equipped with tamper—evident seals after filling. BRI —ILBBO N TORITFRIEGED L, DU S —(E,
Cylinders should preferably have minimum pressure BEMSBEYREINDELS, BINEHRBENLTZLE
retention valves in order to get adequate protection BT DIEMNEELLY,

against contamination.

5.3.3 The medicinal gases filling manifold as well as the 533 JULE—LEBBARRETARZI+—ILRIZ. 158
cylinders should be dedicated to a single medicinal gas or [$EDEBRBAHR., HILIRED ESEERARERET
to a given mixture of medicinal gases (see also 3.2.2). RETHSHB228M), VI —LBRBRADBHARTE
There should be a system in place ensuring traceability of [fEE(ZF D@L AFLEREBELLZFRITHESALY,
cylinders and valves.

5.3.4 Cleaning and purging of filling equipment and pipelines [5.3.4 FETARBEEEDFFIELRUA R/ N—J(X. 3(=E
should be carried out according to written procedures. This{{t SN F=FIBIZHE>TEHRLEFRIZTHESEL, SO
is especially important after maintenance or breaches of  [I&, AT U REEDHROHRE - RS OLBMATITHE
system integrity. Checks for the absence of contaminants |EDR (X, $FICEETH D, B -MELAFHINSHIZ.
should be carried out before the line is released for use. BN BNZEDF v oMNLEEINARITNIEESELY, 5083

Records should be maintained. , FRELETNIEELE,

5.3.5 Cylinders should be subject to an internal visual 535 LITOES. ‘)U“/’f—filﬁi":‘lﬂ:’)b\'co)ﬁ*ﬂ*ﬁﬁ
inspection when FIThRIThIERLEL,

* they are new ‘ s A—hHR0ES

* in connection with any hydrostatic pfessure test or . 7KI:T:(:J:%W_‘ZI*:BLQQIﬁﬁ@?XFl:Eﬁéhf:%ﬁ

equivalent test.

After fitting of the valve, the valve should be maintained in | &% & BT ITT-2&%. DR —NE~DFELERTS
a closed position to prevent any contamination from 5. BRAETEHIOREEZEEBLZFRIZTEOAL,

entering the cylinder,

5.3.6 Checks to be performed before filling should include: |5.3.6 FETARICFRFEELEZTFAIFESEL,

* a check to determine the residual pressure (>3 to 5 bar) |- S —NE TR EETER T A1-0HI=. BIE(3~5

to ensure that the cylinder is not emptied; bar)ZHIFET S,

* cylinders with no residual pressure should be put aside |+ BREDRENV )V E—[E, SSITKSHBNZhDFE

for additional measures to make sure they are not MBETHEEINTOENIEEZRETIEIC. KALTEHE

contaminated with water or other contaminants. These ELATNIELSEL,

could include cleaning with validated methods or visual ZTOREELLT, ZLYEOFEMIHEL, NYF—230(o&

inspection as justified; gﬁfii(gﬁiﬂ SEBHEE. WL HBEREETIIEN
' V ( 6 o

*Assuring that all batch labels and other labels if damaged |2 TD/\YFSANELUVIZHDIRNILTEELEEON
have been removed; HBHE TSRS ESh TWENEIIERERT 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;

BEBRRUBHICACH, T—IICKDETET. B
DftE, TDMDIEG. GOTCITHRICESFREALE
H, BRICKDNBREETD, VU F—T@RA %
T, k&S, FAMEH . RFSWBITNIEELALY,

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

ELE—0, XA BEREROB RN OERIRE
Frosl, SUEBHRISHLTELLNERB R THEH
ESHERET %o

~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;

) E—DRETANESHIREF v IL ., KETFAE
RIFZNHEDTAMEESH TNSMEID, SHITH
EOXEEBHEAMRFSMVBRETSEHHRERE
TWRLINEINERERT D,

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

BRIEAL. B5T bR EBAREN TS
DERRET 2.

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 BRETADEOICRASh-D A —IE, FED)
AOER/NMRICIMZS LS+ 2 FEEE > TEBLE
TN, EfEARDE&IZIE. 200 bar DFETA
EACHLFEH FERHEREELT500 ppm v/vHIiEDL
NEESTTRETHD MDOFEXEHDBETEINE
RZED A #ME),

Cylinders could be prepared as follows:

DY —FUTITRY FETERTHENTES,

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

- VYUE—RADFZRNR%E, BRNAEZHR THRMET
H(FEDiEN, (Dl LB XD EAN150 millibar(Z
BABHENRSHD)

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

RARRERREL. \JTF—Sa FEADBETHRI—
SF B ELTbarETMELFOERETS)

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 container.

BERBALILRYMF TN TS A —[2DIVT
(X, BEMNEEXDBSICIE, #3533 E 150 milibarETHE
ZEEZ1PTAIE+ S THD, hOFERERELT. BEH
BOBEAZADESFETOREITRIEESEN

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
cvlinder is warm by touching it lightly during filling.

538 BEMNKTATATNSILE:, BEYRAETHEREL
Hith(EESH0L, FTARDII U E —DI EICER A
gz‘;ﬂ%‘f%:g%yﬁ\ééﬁtmi, BEHIFE TASNTINAZEE

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

539 FIA—ITIFSNLERMAL, BTRELETA
EB5EN, Ny FEBRVY/XEFETAB., ARHR
BMDSNIVIZRRLTHELY,

6. QUALITY CONTROL

6. mEEHE

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

6.1 METAMRICERTNDKIE, DEELRFAKER
CREDLOT, MEMICLDFLEOFRERHMICE=
S—LEnIFELR0,




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 at sufficient frequency to assure ongoing
compliance.

62 ERRAARIENLEN., TOREICHSTHEBSAT
HEASHESNRTNIEASE0, BIZ, BITOEHE
ESFL TSN EERT 51-0IC, BET 22 TORAR
BE+OTEETRELGINIEESE0,

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

6.3 EENTER/NIWIHRE, TFTADEOIZFEHTS
FIEASBRTHD. (5.2.1258),

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 BHOU) R —FRIBF K CATERY=TJ4+—ILK
#NLTCEH—DOEEAARSAECAShIES. 7=
TH—ILRFRTCAEIZ, DEEBIRDU) 4 —B R DR
RREBEEERBEERBLATAIEASAL, HERE
BV —EIZ T LRI DA BREIZKDESE
DHEBEERLETIIEESTL,

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 E—DEBRRAAIN T —(C—EIZ—-KTDE

AMFEFSNDGEE, TOEKTIFREY (2L EBICPHL

EVIR RGNS —DOREBRBREEERBRETHLET
nIEELEL, EHRETIHETATAILOHMELT, AL

ABDRICEBECRIL/AYFD/NILIHRERANTEET
BIENEIFLND,

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.

66 2EBAEAXIEETN U LEDEEODRLEZARER—DY=
TA—ILFEBLT. VA —~DHRTRALTEERABA X
ZHETIER. EIZER— IR ETAYTAIILEIZEL
EHIRDU)F—ZDODNT. T RTOEVEDHRED
EEAR. EEHR. TLTHELSEKS S EREAT
WL FRRBEHRBDNSORAARICDONTIZEERERE
THRTFNIEESEND, DU —F IR DI OTETAT LIS
B.BUVE—T, ETOBEPHSHRIZDOWTHESRESR
BREFERBEERBLETNIEESEL, FLT EETS
FETATAVILEICOEELIRDO YU S —IZDIN T,
;‘Eﬁﬁ‘xm DNFURHADERRBREEELRIT LR
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.

67 BEHABIZLERILZER/BRERESHARE. KT
ABIICAVSAVTRATHER. R TCATIRAHTRAD
EHESTNERSNDS,

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 homogeneous.

68 SULH (2B E DS RERET HBE. KA
TREHANENE—CELCRASN, ELCH—T
HBTEEREET DD THTIRAEDHLY,

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 eompleted after testing.

69 RTCAFDI A —IZ, AT —ILEEET
BHNC. WY FZERWNTI -2 BE T
DIEV YU TN EFERLAREZTIES L. REBODEIC
D—oRBREERLEZIThIEESEL,

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 BEEAQEEREMBEERB B RIERS AER
TATHEE, FRERRBILICRERUCERERS
e ARAVE (JE U NAN
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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 BENRETOBERERC. SAOBIRES
IMLBRTATIES. RCTAERBREENBEREIY
IMLIRBLI= STV OSHREERMITIL, T
ABRDY VT IVEERIETETHS, BESRAT HHBE
RAERE, PESBADERBEISEGLTNSLEE
BT 2AOKREEZEHNICEELETNERER,

6.12 Retained samples are not required, unless otherwise
specified.

6.12 ISHESNTOEVRY,. BERERFELTHLCE
EFETHB,

7. STORAGE AND RELEASE

7. RE M

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

11 ZBCABRDIIE—(K . F—VYSA XK=&
f&ﬁﬁ!@%%fﬁénéi*ﬂi, fREEL CTRELZITNIE
A2YA4 AN

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.

12 ARIIE—(E, RESWEFICREL. BIREE
EICHShEULMRITT S, FEBTU7E., U8 -3
FERSNAETENVLEEETLSLESERTESLD
(2, FRT.EBLTULT, SR Sh, ATARMEHEN
BNESCTRETHD,

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.

73 BLAERDHARLT. XETABAEEI A —
Eh\%ﬁﬁf Lé FEANEHLORBMTEEEEINHED
SM2FBHTE .

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 ARV E—X, EE DR, EXENSSELEITH
(FRoi, BEECIURSRENARIZEGHRIZONT
&, RELIEDOE. BEOEHERVVRITAIEELYE
LYo

GLOSSARY

ZE

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.

ERMAA AEOREICBES SHE T, RFTDPIC/SGM
PHAFDRAEMFRICEVA. AXETHEATSMEDE
%'iTEEa)EU’GﬁéO .

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

EROBISU N BRSBTS UMNAK, KRERZR
Yidd, BHEE-VU—=7 - [Ei-mi-miL -8 D
ZD-IZZ(:J:LL EREBRE.BERILTFAIUZOMT

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

é')? : ERRAARABOHEETS. BRDEEShER

Blowing down : Blow the pressure down to atmospheric

pressure,

RSB BMELTRKREANEHETSELIL

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

NIVIFR . BRBABLUADEOETOIEEZETL
= ETOERAAR
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Compressed gas : A gas which when packaged under
pressure is entirely gaseous at —50 degree C. (ISO 102886).

EBAR: EATCRETCAShERIZ, 947+ X50°CT
ERFHRATHDH R(1S010286)

Container : A container is a cryogenic vessel, a tank, a
tanker, a cylinder, a cylinder bundle or any other package

BE  BREFBERERECHRERE. TE. 2oh—, 2
IE—= N—FIL. BLEZDMORE @) T ERAH

that is in direct contact with the medicinal gas. REEBEICEMTIEDEES,
Cryogenic gas : Gas which liquefies at 1.013 bar at HIER®&RIEHR : 1.013bar T, T/ FX150°CLL TN EE

temperature below —150 degree C. [TBWTHRIETEHR
Cryogenic vessel : A static or mobile thermally insulated [BB{EB&Z{EH XRS5 RIELLJIIBERSREZEAND]-

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

OIS EEX R IBB XA RE, HRL. HR
KX ERFERT:EITN D,

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.

DA — . KBRETIS0) ML EBZGRVEETRERE
NEHF/ COFBRMTIEIL) T —EWSHBEERT IR,
H—FILEEKTEELH D,

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—BRIL: DA —DEEBFEDZET BRIV E—%
BEL, v=7+— LR TCHEZE&HE L0, UEDD
ZyhELTER., RS S,

Evacuate : To remove the residual gas in a container by |EHZEF|E . REEFEZ(ZEIKIEIZEVBREADEN AE
pulling a vacuum on it. frETHIE,

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 EH1,013 bar (101,325 kPa) CBE15°CIZH LT
Z(CHRIKEE, NILBEES0CIZBLNTESES 3 bar
(300kPa)§Ezéikﬁ‘él HEMEXIE, FhoDRES
(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.

MERER . U —HLLEEV IR BEDEREHE
STEEMER T 0. REOLLITERMEA SRS 1>
[CLI=AMD TITORED - DFHER,

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

BIEAR : EAZNMFITHRABEDOh-KEIZHUNT.
—50°CTHRD—ERHSRIRIZ > TWLBH RGEFHD LI

C. HADHBIREE)
Manifold : Equipment or apparatus designed to enable one|¥=J4—JLF . —FIZ—ARELEZL DI RBE MO
or more gas containers to be emptied and filled at a time. ZE?EL\LUBE’C/U LU TEBLSCREIIN-BRIENIT

232%0

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.

RAERERBEFAY : LRIANSEBETIELYETHR
FEIERITIZS U/'5¢—”éaukﬂibtéf%ﬁ%ﬁ#’éﬁx#ﬂ
Y, RRXBRTFHMBEOERICERITIDILEREH R
DHT, CNOTHMHRIIEERAELTISEZESERTE
LTEHT 3,

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

ERAAR  FEPMUGEREZEEE, 26, THHEH
TRECRS5SNILEERL. EERELTHESAE
HARIZBEAAX,
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Minimum pressure retention valve : Valve equipped with
" la non—return system which maintains a definite pressure
(about 3 to 5 bars over atmospheric pressure) in order to
prevent contamination during use.

B/INEHRFER  ERPOFEEZRITLH-HKRKTELY
?§375§;r‘éb\>#%iwﬁh(:{%0 KW IEHEREAS
D L\ =z o

Non-return valve :
direction only.

Valve which permits flow in one

BIESE  —FRICDART

Purge : To empty and clean a cylinder

IN—2 0 DA —HEICLTERICTRIE,

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

H L, BEERIEF(CKD, XK. &, HEARERTA
LTESWICmEL. BERETHIE(2X5,

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

é‘?% D RIEAR BRBREARZTFETEIEEXOR

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

Soh— e BEREAADEERERICEESh:
BERREHARAES '

Device for opening and closing containers.

Valve :

NILVT BBOHBRASE
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R FOER
MANUFACTURE OF HERBAL MEDICINAL PRODUCTS EMEEER O E
PRINCIPLE [ Al

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.

RSN AR S SR CEBD RENENBL. &
R ECRADLU 6, HREBEROEE, RE. M
X EEOHEICBVWTEHICEETHS,

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.

1LRBECGRINI) OEDTUNORRICEETECE, &
EXT+2ICBREL. ERZOMOEY. (-8
GDEJ\EBE(“:&75“’6%6&5(:5&0%’&{%26:L—o hhsd
YR URBHOEDELLICHLATIABMEDOE
EZHE. RXBLEHIL T 500RMUEEBEELS
CE BERBERENITFHRNESICRBEREBET AL,

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

2. S, BRAELDBEICIE, REREDF FELBEY
BRTERBITHIEERELSCE,

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.

3 HEY. TFX R, Fo&. TOMOABFORECIE. R
EREGEXICEALTRAGEHNABEREELAH D,
BEGRGEREX, E=4—75L,

Production area

Y- =3
JE

BRI

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 FEEOENO BN, TR, BAl. MIGEDTE
EETSRICBRAELDBELNT . EEMOEME
BEAVNBLE, BRERSICL. RUERERTH1-8
DRGHEREERLHL,

DOCUMENTATION &
Specifications for starting materials HERM O

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 GMPD—&iEEt (4EA411) 12BN THRRONW TN BT —
AODIFEMI RBEROEREYOREIZOVTUTOE
BEAREERYEHEIL:

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

HEMEE BUGEREN) R IBESEEREHR),

1/3




«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.);

EOHBEOREM(RER g, N TIEEEHK
HEE - dhig, URFERER). BRENFIE. ERASh-TREIEDH
BEELRE);

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

2EER. —HERDOVTITHIM:

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

Eﬁta&éﬁtl%’&ﬁﬁ)\?é%"’li é’ik%?‘i,i’&ﬂﬁnﬂd”é

*plant description, macro and/or microscopical
examination;

-EMOEIK, RIREER Y/ XITEMERE;

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

- BN R ER '#éTéf%AliEE%ﬂwﬁxﬂﬁk 2 XL
Vfﬁ—o)ﬁﬁﬁﬁﬁﬁ"éai{: RHRRICAVSIEESR
HAHEATFTHIL,

-assay, where appropriate, of constituents of known SEUEBA . BAMOESK S XEI—h—DEE;
therapeutic activity or of markers;
*methods suitable to determine possible pesticide %Z.bhé FCERDHEICELI-FEREHFRBAE,

contamination and limits accepted;

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

CEEFRRC/XIEMEMER(TISE LV, BFE
MBAZET)EHET SRR LT RRAE;

tests for toxic metals and for likely contaminants and
adulterants;

-ﬁ__ﬁﬁﬁ%w%ﬁﬁ~ EZALNDFLERVRESLRRYME
D5,

tests for foreign materials,

-EYDHER:

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.

R BEMEECZ DO END ELEET 50
RIS DMEEFT-LBAIERET 5o, MVBFIED
%@g_&f%u TROZW. S8, BEMORRELDH

Processing instructions

IiEERZ

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. [t should also describe security sieving or
other methods of removing foreign materials.

6. TIRIEE (L. 52i%. k. GFBLL. %F%@L%—
HLTASSEIELEZICOVLTEEL. EZ1anm-R
E HEXIEFOFAXOERBICAWVSHEESHES
Eo Ffz, REMEHERT OO EHHNEEDEMRRIE
(2O THiRBHZE,

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

B EER RGO BE LT, MEOERXE
B, B R BRETOBAREORELANGS
EORMEEBTHL,

SAMPLING

Uz
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1. 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.

1. £EFELZDEYORERTHY, FE—ESHEHEE
SO0, ARORKIENL, ZOREDEMHEEE

FTOENHRDEREI>TEBLAEFRIERSEL, &
BYRMIOWT, ThEhDERFICEYERTESE3I1ZL

=ZihidEsin,

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, etc.

EHEANTORBEEERMOMRER L, £RCETIHE

8. RBRDEWMEE DMARDERABREERL. 2 E
SILEHAL . ERBIEOHE. HSEMBEA, FH—{t

DEMERRERTEELTHIL,

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

9 UTORY, EMtEESRASRURREROER
a‘;‘?;‘iﬁ&flﬁ&- BHRIILUTICREShE-LSICERLAE T
(A=Y A RE .

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. .

BEURORBECERRL. ANRA OHRERE. &
BTELDOTHIL. FLENLIC OV TORIEERT
CE, COEE, EMBHSNIERR A A FETH B
£, T—H—HAEANTEEL, BEAI ORI DI S
AR Mo TSI EES X LB ERG R R0
BEIE, ZOBRANEREL. ERLEFRIFELEL,

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.

|TTREE L. BEDAVRSEAHETERLTEL,

EYEOABRENEROENEEER X TERDED
MEERORAAEESHEL. AIOEMHS DEELT

COFIRDBEEITON TR EHERSRITNIERLY
AN
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JEX FER
SAMPLING OF STARTING AND PACKAGING MATERIALS | B R UGB DY TS5

PRINCIPLE

[R=Al

Sampling is an important operation in which only a small
fraction of a batch is taken. Valid conclusions on the whole
cannot be based on tests which have been carried out on
non-representative samples. Correct sampling is thus an
essential part of a system of Quality Assurance.

TV TIEEBREETHLIMN, TOIREITBNT
NyFDLEESDAEFERT S, 2hEFREKLGVTY
T DOWTCREBEERL-ECAT. 2ENICHEELRE
BEELEIETERND, Ko T BELRY LTI DER
FRERIAARTLICESOTRTREERTHD,

Note: Sampling is dealt with in Chapter 6 of the Guide to
GMP, items 6.11 to 6.14. These supplementary guidelines
give additional guidance on the sampling of starting and
packaging materials.

FHUTYTIZTDOWTIEGMPH AR DEGE., 6.11IEM S
6.14EICEEN TS, CHDDWEAMRSAVITHRIR
ﬂg&u@ﬁ0)4;“*/7"')>7‘{:!¥ld’éi§.}mﬁ«f@°>xt-&>

PERSONNEL

AR

1. Personnel who take samples should receive initial and
on—going regular training in the disciplines relevant to
correct sampling. This training should include:

HOTWEERT AR BIEGY LTI TIZET
%)"E"( DWTEARRUVBEGEL-EHMIEELZIT5C
Eo SORL—ZUTRUTEEDCE:

»sampling plans,

TV RE

*written sampling procedures,

XE{shi-voT) 5 FIE,

*the techniques and equipment for sampling,

BTN T DO ORI R VEE

-the risks of cross—contamination,

RIHBRDYRY.

'the precautions to be taken with regard to unstable
and/or sterile substances,

;Tﬁ%&&z}/mimﬁ@%El:*\]‘tﬁ%hé&%ﬂfi
E

»the importance of considering the visual appearance of
materials, containers and labels,

-[FH, AR, &U7/\)b0)91~§ﬁ5 RITONVTERT S
DEEA.

«the importance of recording any unexpected or unusual
circumstances.

DA THIE . de:éFE"-%"E‘J‘lkiR(:’JL\’C%EEﬁ?’
BTENEELN.

STARTING MATERIALS

H R

2. The identity of a complete batch of starting materials
can normally only be ensured if individual samples are
taken from all the containers and an identity test
performed on each sample. It is permissible to sample only
a proportion of the containers where a validated procedure
has been established to ensure that no single container of
starting material will be incorrectly identified on its label.

2. HEEREHOZLE/\yFOR—%X, &%, EL(ZH
DTN EETHORBHIOIEREL ., F-R—14HENAE Y
TZOWTEBESh =B RICOHRIASND, BROH
BES DHDYUTIVFEREFTSITLE. HERH OB
DN, 12ERBEEICTNIVF RSN TVNVENIEERALT
iﬁél\')T—ya/}%®$llﬁb‘ﬁ§4éhfb\é%b’( JIXEF

3. This validation should take account of ai least the
following aspects:

?‘:. CONYF—2aVF 0 ELUTORIEmEZEETH

*nature and status of the manufacturer and of the supplier
and their understanding of the GMP requirements of the
Pharmaceutical Industry; .

BEERUVHRBE DR Z’zwlk,R EELERDOGMP
EHoxdEME;
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~the Quality Assurance system of the manufacturer of the
starting material;

ERERHOEEE DB BRI A5 4

*the manufacturing conditions under which the starting
material is produced and controlled:;

HEFERMEEEL, EBELTVSHESRE

~the nature of the starting material and the medicinal
products in which it will be used.

-HEFRMOMERVEhOEERTIEER DS,

Under such arrangements, it is possible that a validated
procedure exempting identity testing of each incoming
container of starting material could be accepted for:

ZDESLREDT, BREFOEARERC OV CE
DRBERRT 5/ T2 EHDFIEEERT 50
EAS. BIFISR T HRERC OV TREBEh S,

*starting materials coming from a single product
manufacturer or plant;

H-HRSLEEENETENSARTAERER;

* starting materials coming directly from a manufacturer or
in the manufacturer’s sealed container where there is a
history of reliability and regular audits of the
manufacturer’s Quality Assurance system are conducted
by the purchaser (the manufacturer of the medicinal
products or by an officially accredited body.

"HEEENSHEMAZNEN, RIZEBEEOBRELH
U M DOREXEFORERIATLEBAZEELD
HEFEE) RIEAMEEIEATHMICESL T T, &
EEDHFESN-RBICTATTAHREY

It is improbable that a procedure could be satisfactorily
validated for:

FIRIZDOWTHRICNANYFTF—Sa g E=mT3oE01%. BT
DEEHETHS:

* starting materials supplied by intermediaries such as
brokers where the source of manufacture is unknown or
not audited;

T O—A—D&SEP N B CLURBEIhIHERER T,
HETHATAXFERTINATOLENMES:

«starting materials for use in parenteral products.

CEFFICERT SH R

4. The quality of a batch of starting materials may be
assessed by taking and testing a representative sample.
The samples taken for identity testing could be used for
this purpose. The number of samples taken for the
preparation of a representative sample should be
determined statistically and specified in a sampling plan.
The number of individual samples which may be blended to
form a composite sample should also be defined, taking
into account the nature of the material, knowledge of the
supplier and the homogeneity of the composite sample.

4. MERERMN\YFORERF, RROETTILEFERL
BT HIEICRYHIiTE D, BB AICIRRE NI
YUTLECOBMICERTES, RRMEYL T ILE%
B9 =0EMI B TILBITHEMITREL, Yo F
DU FBICERT L, BAYUTILEMET 200
B2D9 TNHLEL, BHOME. #8E50MBRV
BEYUTIVOHEMEZEEBLTHRET S,

PACKAGING MATERIAL

o

{

5. The sampling plan for packaging materials should take
account of at least the following : the quantity received ,
the quality required , the nature of the material (e.g.
primary packaging materials and/or printed packaging
materials), the pcoduction methods, and the knowledge of
Quality Assuarance system of the packaging materials
manufacturer based on audits. The number of samples
taken should be determined statistically and specified in a
samplin plan.

5. AMDYUT ) HEITDEELUTDOEEZERIC
ANSE: ZRYBE. BELTIRE. A O E(—
RAMGUVOLHIRIIW-E#), MEHE. RUER(ICH
DCEMEEEDRERITRAFLICODTHBELTLNE
BI1E, FWT 357 ILRIEHENICREL, Ty
JEHEIZEET I,

2/2




B4E(8) PIC/S GMP HAKRSAY FHRyHR9

FX

HER

MANUFACTURE OF LIQUIDS, CREAMS AND OINTMENTS

&E 2U—LEIRUREHROEE

PRINCIPLE

=Bl

Liquids, creams and cintments may be particularly
susceptible to microbial and other contamination during
manufacture. Therefore special measures must be taken to
prevent any contamination.

BHL 2U—LFR BRI, SIERCHMENOhOY
BISHERINOT o T BFREFHTOIRMNECFR
ZELATNITRELEL,

Note: The manufacture of liquids, creams and ointments
must be done in accordance with the GMP described in
the PIC Guide to GMP and with the other supplementary
guidelines, where applicable. The present guidelines only
stress points which are specific to this manufacture.

&AL VY- LRUVBRBHIOELEIIPIC/sGMPH AL D
CMPRURXZU T HERITMIT AR I UITHIZE K
?ﬂgh‘54’>lis IS ICEREL F-RA M DLV TEE

PREMISES AND EQUIPMENT

MR UEE

1. The use of closed systems of processing and transfer is
recommended in order to protect the product from
contamination. Production areas where the products or
open clean containers are exposed should normally be
effectively ventilated with filtered air.

1 EENLHRERET S0, BLER GG (CIXEAE
AT LOFALSEREIN S, B IRBRSh k&
ABRBRVBSINLIEERE (L, BE, HBSNERTH
RHITMRTIDELH D,

2. Tanks, containers, pipework and pumps should be
designed and installed so that they may be readily cleaned
and if necessary sanitised. [n particular, equipment design
should include a minimum of dead-legs or sites where
residues can accumulate and promote microbial
proliferation.

2. 99 BB BEBERVRVITEERLEC BEICKEL
THELPTWESISERELTRMTITENETH D, &I,
EEFE T, TyRLT 0, REYLSEBELMEYM OB
%&ﬁﬁéﬁéa‘i%h@ﬂi)%)'ff.l’ﬁﬁ’é%’l‘l‘ﬂ(:ﬂ"&%’f%

3. The use of glass apparatus should be avoided wherever
possible. High quality stainless steel is often the material of
choice for product contact parts.

3. AEELRRUASAEBEDERERITERETH D, £<
DIHE., WAL EMTHHSEEREORTYLARF—
NEHBEELTEIREN S,

PRODUCTION

8E

4. The chemical and microbiclogical quality of water used
in production should be specified and monitored. Care
should be taken in the maintenance of water systems in
order to avoid the risk of microbial proliferation. After any
chemical sanitization of the water systems, a validated
flushing procedure should be followed to ensure that the
sanitising agent has been effectively removed.

4. WBITHEWTHEATSKDIEEHRUBENFEHRE
EHEL. BT IDELHLS, MEMBIEDURIZE
#1518, KORATLDRTRRISEEELSUELND
%o KL RT LOAEEHIEERICEN) T -3 &R
BOITYL I FIBICH-THSENDRMICRESH
L EERALT DR ELS DD, :

i

5. The quality of materials received in bulk tankers should
be checked before they are transferred to bulk storage
tanks.

5. 4v)0— —ETZANREMHPEREFI VBT
A, MEEERLETNIEELEL,

6. Care should be taken when transferring materials via
pipelines to ensure that they are delivered to their correct
destination.

6. BEICKYFREMBE ML T HRRIL, ELLMELISER
NAZLHERITHEIITEELEITIIERELEL,




1. Materials likely to shed fibres or other contaminants, like
cardboard or wooden pallets, should not enter the areas
where products or clean containers are exposed.

1. BoR— L XIEKRBEDIRLYREQ LS. S OZFD
1@@5?%5%&&6&5&%0)’& BRIk GEEShi-A%
PNREINDIRIEICANTIZASELY,

8. Care should be taken to maintain the homogeneity of
mixtures, suspensions, etc. during filling. Mixing and filling
processes should be validated. Special care should be
taken at the beginning of a filling process, after stoppages
and at the end of the process to ensure that homogeneity
is maintained.

8. XCAHIX. BEY. BAREOHEREHETELS
[SEBEITARETHD, BAIRRUKETAIECIZ/NY
T avERBLET NSRS, WEEE#ETS
&, FETATEDRIGR. FERUIREORTRICE
FISEBLEThIERS AL,

9. When the finished product is not immediately packaged,
the maximum period of storage and the storage conditions
should be specified and respected.

9. RERBAELLEHICAELEVES L. BROBED
MR URFEHEREL., EFLRTRIEESAL,
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R’X

R

MANUFACTURE OF PRESSURISED METERED DOSE
AEROSOL PREPARATIONS FOR INHALATION

EEEHERBRAFORE

PRINCIPLE

IRl

Manufacture of pressurised aerosol products for inhalation
with metering valves requires some special provisions
arising from the particular nature of this pharmaceutical
form. It should occur under conditions which minimise
microbial and particulate contamination. Assurance of the
quality of the valve components and, in the case of
suspensions, of uniformity is also of particular importance.

EEEBRN\ILIEZRALEEESXORAFIOREC
X, COFBOHENSELDN DN DR EHENE
REnd, Chnld, MEVERRUMAFEEER/DR
([T BEHETCRELATNIERSEL, /LT B
@;}ﬁ':éﬁ ZLTRARDSSEHELORAEBRCER
THdo

Note: The manufacture of metered dose aerosols must be
done in accordance with the GMP described in the PIC
Guide to GMP and with the other supplementary
guidelines, where applicable. The present guidelines only
stress points which are specific to this manufacture.

T EEBEREXRAROREILPIC/sGMPHAFRU . &%
L SBEFFDBDOMMBMAARSAUIZEDETNIE
ESEW KHARSA UL, RABIOEEICEAT 45654
RAVMZERFHL

GENERAL

SREE

1. There are presently two common manufacturing and
filling methods as follows:

1. —RHIC, ROBHDEERVRTATELNH D,

a) Two—shot system (pressure filling). The active ingredient
is suspended in a high boiling point propellant, the dose is
filled into the container, the valve is crimped on and the
lower boiling point propellant is injected through the valve
stem to make up the finished product. The suspension of
active ingredient in propellant is kept cool to reduce
evaporation loss.

a) 2EKETAZE(MIEFTRTA) . A DEFFICHELRK
HNEBBL. BEREBRBICKETATDI NILTEEES
H. VT RTFLENLTERROEHFZIATE L
ICE-TRRAUREZEET D, RE(CLDIEXREZRLT -
OIZ, BHFPOEDR S QBB REERIZHED,

b) One—shot process (cold filling). The active ingredient is
suspended in a mixture of propellants and held either under
high pressure and/or at a low temperature. The suspension
is then filled directly into the container in one

shot.

b) —EIFETAZL AHFETA) . BHFDESMICHRIM
PEBAL. BETRU/RIFEETICHEFTD. EL
T, BARIE. B BFHRC1ETETAT S,

PREMISES AND EQUIPMENT

EMRURE

2. Manufacture and filling should be carried out as far as
possible in a closed system.

2 BERURCARTTELRY 70— RFY AT LT
LA SRS AL,

_|3. Where products or clean components are exposed, the
area should be fed with filtered air, should comply with the
requirements of at least a Grade D environment and should
be entered through airlocks.
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PRODUCTION AND QUALITY CONTROL
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4. Metering valves for aerosols are a more complex
engineering article than most pharmaceutical components.
Specifications, sampling and testing should be appropriate
for this situation. Auditing the Quality Assurance system of
the valve manufacturer is of particular importance.
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5. All fluids (e.g. liquid or gaseous propellants) should be
filtered to remove particles greater than 0.2 micron. An
additional filtration where possible immediately before filling
is desirable.
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6. Containers and valves should be cleaned using a
validated procedure appropriate to the use of the product
to ensure the absence of any contaminants such as
fabrication aids (e.g. lubricants) or undue microbiological
contaminants, After cleaning, valves should be kept in
clean, closed containers and precautions taken not to
introduce contamination during subsequent handling, e.g.
taking samples. Containers should be provided to the filling -
line in a clean condition or cleaned on line immediately
before filling.
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1. Precautions should be taken to ensure uniformity of
suspensions at the point of fill throughout the filling
process.
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8. When a two—shot filling process is used, it is necessary
to ensure that both shots are of the correct weight in .
order to achieve the correct composition. For this purpose,
100% weight checking at each stage is often desirable.
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9. Controls after filling should ensure the absence of undue
leakage. Any leakage test should be performed in a way
which avoids microbial contamination or residual moisture.
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