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MANUFACTURE OF MEDICINAL GASES EERAROHELE
1. PRINCIPLE 1. Iz 8l

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.
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The manufacture of medicinal gases is generally carriad
out in closed equipment. Consequently, environmental
contamination of the product is minimal. However, there is
a risk of cross—contamination with other gases.
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Manufacture of medicinal gases should comply with the
basie requirements of GMP, with applicable annexes,
Pharmacopoeial standards and the following detailed
guidelines.
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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.
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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.
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3. PREMISES AND EQUIPMENT

3. B URE

3.1. Premises

3.1 #

3.1.1 Medicinal gases sheuld be filled in a separate area
from non—medicinal gases and there should be no
exchange of containers between these areas. In
axceptional cases, the principal of campaign filling in the
same area can be accepted provided that specific
precautions are taken and necessary validation is done.
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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
-|lencourage orderly working and adequate storage.
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3.1.3 Filling areas should be of sufficient size and have an
orderly layout to provide:
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a) separate marked areas for different gases
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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”™).
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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.
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3.2 Equipment

3.2 Bl

3.2.1 All equipment for manufacture and analyses should
be qualified and calibrated regularly as appropriate.
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3.22 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.)
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3.2.3 Repair and maintenance operations should not affect
the quality of the medicinal gases.
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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.
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3.2.5 Storage tarnks and mobile delivery tanks should be
dedicated to one gas and a well-defined quality of this gas.
However liguefied medicinal gases may be stored or
transported in the same tanks as the same non—medicinal
gas provided that the quality of the latter is at least equal
to the quality of the medicinal gas.
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4. DOCUMENTATION

4. 3 &1k

4.1 Data included in th'e 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:
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*the name of the product;
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“the date and the time of the filling operations;
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= a reference to the filling station used;
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* equipment. used;
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» name and reference to the specification of the gas or
each gas in a mixture;
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» pre filling operations performed (éee point 5.3.5);
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|- the quantity and size of cylinders before and after filling;
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* the name of the person carrying out the filling operation;
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» the initials of the operators for each significant step (line
clearance, receipt of eylinders; emptying of cvlinders etc);
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* key parameters that are needed to ensure correct fill at
standard conditions;
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* the results of quality control tests and where test
equipment is calibrated before each test, the reference gas
specification and calibration check results ;
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| = results of appropriate checks to ensure the containers
have been filled:
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» a sample of the batch code label;
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= details of any problems or unusual events, and signed
authorisation for any deviation from filling instructions;
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- to indicate agreement, the date and sighature of the
supervisor responsible for the filling operation.
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5. PRODUGCTION

5 S

5.1 All sritical steps in the different manufacturing
processes should be subject to validation.
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5.2 Bulk production

5.2 /N JLEIE

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.
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5.2.2 Documentation should be available specifying the
{purrity, 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. ;
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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.
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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, a.g. purification filters, should be based on the
results of monitoring and validation.
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5.2.5 If applicable, limits for process temperaturés should .
be documented and in—process monitoring should include
temperature measurement.
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5.2.6 Computer systems used in controlling or monitoring
processes should he validated.
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5.2.7 For continuous processes, a definition of a batch
should bé documented and related to the analysis of the
bulk gas.
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5.2.8 Gas production should be contrnuously monitored for
quality and impurities.
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5.2.9 Water used for cooling during compression of air
should be monitored for microbiological quality when in
contact with the medicinal gas.
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5.2.10 All the transfer operations, including contrels 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 FEHAORNOBEEEMHISOBE/FEIL. B
EAOBFEEFHET, HOWAELEEEBWTEESIZE
HE=FIEECH>TIThiZiThiEastit,
BEOTANEHEFE LIS F NIzt b A At %
RlashTihnhagoe, L3RV INBFoR—2 BY
FR—REEESRFOERICHERNOEE N T

5.2.11 Deliveries of gas may be added to bulk sterage
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,
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5.2.12 Bulk gases intended for medicinal use should be
defined as a batch, controlled in accordance with relevant
Pharmacoposial monographs and released for filling.
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5.3 Filling and labelling
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5.3.1 For filling of medicinal gases the batch should be
defined.
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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 protection
against contamination,
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5.3.3 The medicinal gases filling manifold as well as the
cylinders should be dedicated to a single medicinal gas or
to a given mixture of medicinal gases (sée also 3.2.2).
There should be a system in place ensuring traceability of
cylinders and valves.
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5.3.4 Cleaning and purging of filling equipment and pipelines
should be carried out according to written procedures. This
is especially important after maintenance or breaches of
system integrity. Checks for the absence of contaminants
should be carried out before the line is released for use.
Records should be maintained.
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5.3.5 Cylinders should be subject to an internal visual
inspection when '
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« they are new
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= in connection with any hydrostatic pressure test or
equivalent test.
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‘After fitting of the valve, the valve should be maintained in
a closed position to prevent any contamination from
antering the cylinder.
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5.3.6 Checks to be performed before filling should include:
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» a check to determine the residual pressure (>3 to § bar)
to ensure that the cviinder is not emptied;
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» cylinders with no residual pressure should be put aside
for additional measures to make sure they are not
contaminated with water or other contaminants. These
cauld include cleaning with validated methods or visual
inspection as justified;
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- Assuring that all batch labels and other labels if damaged
have been removed,;
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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;
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* a check of each cylinder or cryogenic vessel valve
connection to determine that it is the proper type. for the
particular medlclna[ gas involved;
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*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;
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«a check to determine that each container is colour—coded
according to the relevant standard.
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5.3.7 Cylinders which have been returnead for refilling .
should be prepared with great care in order to minimisa -
risks for contamination. For compressed gases a maximum
theoretical impurity of 500 ppm v/v should be obtained for
a Tilling pressure of 200 bar (and equivalent for other filling
pressures).
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_ |Cvlinders could be prepared as follows:
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= any gas remaining in the cylinders should be removed by |-

evacuating the container (at least to a remaining absolute

Ipressure of 150 millibar) or

S E—AOBS RE. BEhbAERE TR T
NIFESELN, (D LB BEH O E H150 millibarlZ
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* by blowing down each container, followed by purging using
validated methods (partial pressurisation at least to 7 bar
and then blowing down).
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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.
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5.3.8 There should be appropriate checks to ensure that
containers have bheen 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.
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5.3.9 Each cylinder should be labelled and colour—coded.
The batch number and/cor filling date and expiry date may
be on a separate label.
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6. QUALITY CONTROL

6.1 Water used for hydrostatic pressure testing should be
at least of drinking water quality and monitored routinely
for microbiclogical contamination,
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6.2 Each medicinal gas should be tested and released
according to its specifications. In addition, each medicinal
gas should be tested to full relevant pharmacopoeial
requirements at sufficient frequency to assure ongoing
compliance.
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6.3 The bulk gas supply should be released for filling. (see
5.2.12)
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6.4 In the case of a single medicinal gas filled via a muiti—
evlinder 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.
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6.5 In the case of a single medicinal gas filled inte cylinders
one at a time by individual filling operations, at least che
eylinder 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,
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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.
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8.7 When gases are mixed in-line before filling (e.g. nitrous
oxide/oxygen mixturejcontinuous analysis of the mixture
being filled is required.
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6.2 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.
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8.9 Each filled cylinder should be tested for leaks using an
appropriate method, prior to fitting the tamper evident seal.
Where sampling and testing is carried out the leak test
should be completed after testing.
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6.10 In the case of cryogenic gas filled into cryogenic home
vessels Tor delivery to users, each vessel should be tested
for identity and assay.

6.10 BLEROE AR EaSR _RERESTAER
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6.11 Cryogenic vessels whiéh 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 HEIVERATLBEKEESC. EROBEE |
INBERETCATIES, R CAREES I/ BEIREY
IWBIERLE-Y TN OSHIIRAEEIEM I hiE. T T
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6.12 Retained samples are not required, unless otherwise

6.12 HIICHE SN TUOELRY, 8ERFEFLTRLCE

specified. FTFETHDL,
7. STORAGE AND RELEASE . 7. EE LT

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

11 ETABOI)F—d, A—I54 K15 —J(-k
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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
coembustible materials to ensure that cylinders remain

|clean up to the time of use.

12 ARAVJLA—E RESh-BRICEEL., iR
BICBESNGORIZT 2. FFRTU7IR, D)4 —A8
{iﬁéhéi‘cihL\Qﬂfﬂfft\é_tb\ﬁ&{%‘cﬁéij
2. fﬁ:—‘f-—c ﬁii‘ﬁ‘ébfh‘r ﬁﬁmﬂéh T%*&%Eﬁ‘
WNKSIZFTRETHD,

17.3 Storage arrangements should permit segregation of

different gases and of full/empty cylinders and permit
rotation of stock on a first in — first out basis.

13 ELGHEBHEOARARL. RETAFAEE 5 —
Eﬁ%ﬁ;ﬁfi SEANEHLORRCHEEBEERN A HES
3TTBHE, .

1.4 Gas cviinders 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)UE—IT HEZEDOR. EXEMSTLATH
FIRSEL, FFRICRVEDEENRRISBAE T R [ZDOLT
5. BELRROE, BEOEHERVVETAIEELA
LY,

GLOSSARY

Higa

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

EREAATAEOMEICEETSBET. BIFOPIC/SGM
PH AR O REEMERIALVA, xxci'cﬁﬁﬁ'rf%}% EDE
BT TROMYTHD.

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, hitrogen
and argon.

ZRAREITUL . BEROBTIUMEL, KR ESEN
I‘JLE"*-. zﬁr%i-%% QU_ —/9 E%ﬁ :115‘3” :ﬁﬂ: *E%CD
gutzt “hY, ERAHER. Eaﬁ%btwpﬁ/l STEfEY

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

7 ERATAEONEERS. BROEEShER

Blowing down : Blow the pressure down to atmospheric

pressure,

R BHLTRREANEABE TSR HL

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

NIWOHA - BRIEALAOMOETOIREEETL
. ETOEERTA
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Compressed gas : A gas which when packaged under
pressure is entirely gaseous at —50 degree C. (ISO 10286).

[EfaH A - Eﬂ?tﬁr&éhf_ﬂ#lm ?/rffxso CT
Q{M\“—Wk’t%éb Z(1S010286)

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

P @Eﬁt{iﬁ{ﬁ;mf&*ltﬁ ARE B A= )]
B — A—EN BT F OO EaGEe) T, ERES
REEFICEMT AEOEES.

Cryogenic gas : Gas which liquefies at 1.013 bar at

BEEEES R : 1.0130ar . TAFRIECCEL T OB E

temperature below —150 degree C. IZHENTRIETEHA
Cryogenic vessel : A static or mabile thermally insulated HIESEIEAREE  FEELIHBERHREAND:

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

HITFEA ST EBERA R TBBXBRAER, HRAL HR
KR IEHRFIKCEIT NS,

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
cvlinder pack) when appropriate,

A — . KEETI50) LA Z L% ElsEAT
hEHR. ;_G)Eﬁflatv'JJ@*&L‘%%%EE%?%%‘E\
H—FILEBEKRT I H 5.

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

H—FI : v')z@—@%“ﬁim‘_t’c Bz —%
BlIEL. ¢ =74 — )L FCHEEZEELZEO. DEDDT
b ELTER, ERAShS,

Evacuate : To remove the residual gas in a container by |EZE5|E BREFEZEISBKCULCEYBREHNOBENRE
pulling a vacuum on it. RETH &,

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. (50 10286).

HA . [E711,013 bar (101,325 kPa)y CRE15°CIZHE VTS
Lo H ZREE . IR EROCIZHNTEETD 3 bar
(300kPa)%E B Z DIAHEIC aaé%'gmi FhoOESH
{(ISO 10286),

Hydrostatic pressure test : Test parformed for safety
reasons as required by national or international guideline in (%
order to make sure that eylinders or tanks can withhold
high pressures.

THESRE . Ut LI ID B ENERRFHE
BIEERERT L8, EEOLLIFEBRNENT (51
[ZLT=A TSR ED=H ORER.

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

BWICHA : EHEMTTHADGE oI RREI= BT,
—~50°CTHAD—EMNTEIRIZIE>TNBHRGEA D LIZ
HAH B DHINEE)

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

T4 — Ik —EIC—FELEZLOHRABHRNOH
gg&w:u FTALEY TES ISR ENBIER I

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.

RAEREENY . UAALBESLELEMETHR
FERUZ T —ERIRBL-# TR BT T 50 RARF
fi, BRERAHYEOERICERTL2OERBHA
DHT., S FRH AT R EELTALEIERE]
LCHEHET S,

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

ERRIA ;@%mvﬁﬁﬁwum . D, PIEM|
THREICKSEINAEEZERL. EERELTHEIN
HARFREGHR.
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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.

BENEARGER: BATPO e80T ALY

{#93~ Sbar@B LIWFE D AR D K5I W P L A%

‘[?.Hl\f:ﬁn

Non-teturn valve :
direction only.

Valve which permits flow in one

ik gy —ABEICD AT ST

Purge : To empty and clean a cylinder

= LRI TESEIZT A,

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

W HREBIEICED, XU, Bk, AT REFRCA
LTHRSMICEL., BERETHILI2XS,

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

g@: FEA . BERR T ERE 2T EE0E

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

Suh— e WERT X OMEEERICE RSN
HIERBRLATRARE

Valve : Device for openihg and closing containers.

I REBEORBHBZR
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RIAE(E) PIC/S GMP HAKSA FHRYIAT

R FER
MANUFACTURE OF HERBAL MEDICINAL PRODUCTS  [lEWitEZELS O &S
TRHI

PRINGIPLE

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.

s B IR AR CERAAE N AT
FHE CEADILNSD, SR DWIE, BE. T
L. EFEOREIZEWTEHIZEECHD.

PREMISES

B

Storage areas

FRER

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 crass—
contamination. Containers should be located in such a way
as to allow free air circulation.

1. RBHCGND)oaBIHoRBRIZRET DL,
ERIBIEHMNREAL, BRTOMDEY, F<(F -8R
DEAFERCCEDNTELESICHRIFEEMADZ L. DD
R URELOHEY L LICELAENLIMEDOE
AT, XX ELEHILTHAOMENTEEEHELD
b, BEBEBEHITLRVLDRSICEREARET H L,

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

2. B BERARECABECT. RERBOEZELEY
F RS R R R A NS T8, A

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

3.4, TR, Fo¥ TOMOARMORECIL,
ERE. ERICELTRIGRESBREIEENH S,
HELREGERZ E24—T 51,

Production area

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

4, RBEHOEYPORATRR. FLE, EFN., MILEDE
HETIWICERNELDES INT FERCERAR
RAEAWSLRE BiREERICL. TRBREEITLH0H

avoid cross—contamination, as for example, dust extraction, DR REBLSI .,
dedicated premises, etc.

DOCUMENTATION XEib

Specifications for starting materials HFEROBRE

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) —BBIEAT (4B 41 1) L BL TRRBNTO B 57—
ROIEMC, KEROEFAOTHIZONTUTORE
BEAEEARYEHH &

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

A BTSSRI R R ENRERE R ;
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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, ete.);

-HEORSROFME (RS - jhisl, Y T35 E3E |
FE B bt ARFEREH . FRERTE. ﬁﬁ?‘é‘htjﬁ‘éﬁ@&
%)l%‘t;ifd.&)

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

2

A EEA. —BEAOLT R CHER,

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

BRSHTENEBAT OB E L R EEHETD

‘—.

*plant description, macro and/or microscopical
examination;

MO, ARRER S/ IR ERE .

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

- B YL HERR AR MU T HE SN OEMRS R
Y—h—OEDHRBRESTT . HRRHMBICAN SR
AMEAFTHIL:

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

WUE&AIL, BRAOEIES RET—Hh—DEE

=methods suitable to determine possible pesticide

Jecontamination and limits accepted:

-BALNSREFRONMEICHL-AREHBERE

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

-HERER U/ REIMEWER (TSN BE
MBAEZET)EHET HHARETBRAE;

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

-ﬁﬁflﬁw%ﬁﬁ\ BAONABFERUREL L EEYE
DA

“tests for foreigh materials.

B ORE;

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
residuas.

HE/MMEWER OO EYMO BRI T 50
FILMOMEZTo-IGRIEREET 28, hDFIED
z_@%j&_&ﬂqﬁ' l_; I*E@n*‘ﬂﬂs nﬁ‘-ﬁ Fﬁgwmﬂﬁﬁ{ﬁ’&nﬂﬁ

- |Processing instructions

TREEHE

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

6. TIRIEREIL, E212, 5. thdia s, i**%‘éa)h_%_
“.’rL’C’“éﬁéﬁM’E%I_OL\TnEi‘ZL oy lis S =)
B WA REHT OV A XOERICANSHRESHET
Lo F iz, BRENEEETI-OHOGHEGE OBRMBGEE
Pk ] IS g X AR BHTE,

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 EERARGBOEGEC OV T, o ERIL
R, B R, REE TGS L TORBEANLSY
BORMERHET B,

SAMPLING

Yy
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7. Due to the fact that crude drugs are an aggregate of
individual planis and contain an element of heterogeneity,
their sampling has to be carried out with special care by
persannel with particular expertise. Each batch should be
identified by its own documentation.

7. IR L{E 2 DIEOEERTHY A — 0S5 EE
B, FEORKFRIE. 2OHEOEMKIEER
TEENBRBDOEEFH > TERLEThIERSEN, &
OyHZDWT, ThEhORERILYBEMTELISIZL

| iddabiin,

QUALITY CGONTROL

AhEEIH

8. 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.

8. RBHOWEMLE OMA G OHEFBREERL ., fE
SALEHAL, AR OHE, FEEUREA, AH—1
#HAT LA EEHBMOHEEE L, AT HEE
OHEMEREER T HELTHIE,

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

9. LT oEY, it EESANMRUESREFOMHERZ
§i§ﬁ%@ﬂ§%ﬂ5ﬁ[i PFICEE&EShi-dSIcm/ilith
Ee A=Y A AR

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

ERIRO A EEART. ANRSOMREEN, &
ECRALDTHE L. F NI ONTOREERT
Cb, COEE  EHAHSNEEERAS R THEED
[, T —h—R A2 AL TEEL, B OES OB S
A Mo TIN BB E RS, R (LB B 2 B 5 )
B Ak ZOBBEEAEHEL. EELAFhEELEL,

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

EEOBREENEROEMEEERX (ZEHOHEY
EEEGOANZEZSEL. BHOEDHSOEELSR
RIS S . EHOEYHSESHETEZELTLLY,
ZOFIEOBEMEICOLWTEEMERIETRIEESH
L,

3/3




ME(7) PIC/S GMP HAFSAY FHyH2A8

JR3C FOER
SAMPLING OF STARTING AND PACKAGING MATERIALS [BH BE U EH OY LT sF

PRINCIPLE

]

[ 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 catried out on
non—representative samples. Correct sampling is thus an
essential part of a system of Quality Assurance.

YTV T IEEEGEETHAN., TORECZBENT
NyFOLERSOHEENT D, EFRERRLLELYY
T DWCHEBERERL-ECAT, SIRMIc TR
B LI TTERL Ko T BIEL Y T4 DER
R ERFRATLIZESTHRARGERTH D,

Note: Sampling is dealt with in Chapter 8 of the Guide to
GMP, items 6.11 to 6.14. These supplementary guidelines
give additional guidance on the sampllng of starting and
packaging materials.

FH TSSO GMPA A E O EE 61 TG
BIARICEEN TS, ChDOMEHAESA &SR
HRUEH 0577 1SS k{5 e

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:

1. BTN EERTSABL, MIESY LTS EEIT
BSHHICOVWTEARRGEL - EYREIES S+ 50
Lo COR—=HEUTERDCL:

*sampling plans,

BT RE

~written sampling procedures,

XEREhEY U TY S FIE.

~the techniques and equipment for sampling,

YL T DI DM R UEE.

-the risks of cross—contamination,

"RIERDVAY

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

;TKEE&U/RI&NE@%EI:WLH&Bhé&é‘$ilﬁ
o _

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

R, AR &Uﬁ’\lb@%ﬁﬁ*EIMDL\“C%J%?'%J_&
DEEM,

the importance of recording any unexpected or unusual
circumstances. '

~LAES T HIE Rliékﬁﬁﬂﬁ#ﬁiﬂi:owc%%‘aﬁﬁ
BrEDOEE,

STARTING MATERIALS

EE3EEY

2. The identity of a complete batch of starting materials
can normally only be ensured if individual samples are

. ttaken 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. EEHOTEEEAAYFOR—MEL, ABE. izt
YINEETOBERMGERL, FT-E—EHBEAR Y

NF AT OWTCEEEN I HE IO AETSD, BEOH

HERDHOY T IFEREITIC L, HEERORSE

DN, 1 DERBIEIZTNILBRRENTINVE N SFRIET

iﬁ\ NF-La ORI EAEIISh TNAESICILHS
Lo

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

i ZON)T=avEDE ER T ORIEEERT L0

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

REBFROCHIEEOTERTRE, EEGZEROGMP
ST HEE
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=the Quality Assurance system of the manufacturer of the
starting material,

R EBOIEED S E R AT I ;

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

-HERHEEL, BHLCWhHRIEEM;

*the nature of the starting material and the medicinal
preducts in which it will be used.

HEREOEE RUTh i T SRR S,

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

TOLSHEBHOT, HREHOEAFTERICDLNTHE
EREERRT L) T—LarvEHDOFIRERET S
EDL TR THERBISOVTERSN S

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

-H SR AE AR (I TIHEM AR DHFEEE

»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.

-G EEALCBEEMASKhDS, XIZEHEEOBEELS
N ﬁ\ogtl_%%@nnE"%EEVXTA’E%)\%(E%E&@
S ) W (LA BERETRAER AN AR I CBE B LTV T B
EEOBHISNE-BRICTATT MR,

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

FEIZDLNTHIzs) T—vazéifiﬁﬂ'éh&li I«J"F
DIEERHTHD:

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

T O—h—Q &3P LV RS S HBRE T,
HETHFRRIFEESLTLVEWNGE

»starting materials for use in parenteral products.

CERFICERT HHERM:

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 alsc be defined, taking
into account the nature of the material, knowledge of the
supplier and the homogeneity of the composite sample..

4, HEEHAYFOREL. KEAGTYUTIILERERL
HEad Ao LI XY TED R BRAICIEEREN T

ST LT COENIZERTES REBRGHTIIEE
9 A1-08IMT 39 FILBITEEIREL, YT
Yo S HEIZERT &, B UTIVERET N0 |
BAarOYFLEEE- BRHOEE., #BEOHNFREY

BEEYUTILOBEEEERBLTHRET 5.

PACKAGING MATERIAL

2E7)

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 matetials and/or printed packaging
materials), the pcoduction methods, and the knowledge of
Guality 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. AMOFLTL S EIED{ELUTOREEEIS
AhBCe ZRUHE, KELTIRE. B OHE(—
waHEVLERIShE=aR), &%, RUEEICE
SEAMBLEEOREREVATAICDOWVTHBRLTWS
BIE, BT A YL FIILEIEHE IR EL, BTy
SETEIZERT L,
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AIR(8) PIC/S GMP HAAFIA> FHRuIA9

JHST

MANUFACTURE OF LIQUIDS, CREAMS AND CINTMENTS

AL D — LR TR ERIOEE

PRINGIPLE

I A

Liguids, creams and ointments may be particularly

" |susceptible to microbial and other contamination during
manufacture. Therefore special measures must be taken to
prevent any contamination.

HHElL 2 — LR RVBERIL, SERIcEDOmon
BICHEShOT N, T, EREFHT 8T
EHLATNITEBLEL,

Note: The manufacture of liquids, creams and ointments
must be done in accordance with the GMP described in
the PIG Guide to GMP and with the other supplementary

T . 71— LR UK ERIOELE EPIC/sGNPAAE D
GMPRUXZETDIESIIMMH A RS/ RS e K
FARS AL, Bl B BRIEL A S M=V g

open clean containers are exposed should normally be
effectively ventilated with filtered air,

_ |guidelines, where applicable. The present guidelines only 4B,
stress points which are specific to this manufacture.
PREMISES AND EQUIPMENT EME VR
1. The use of closed systems of processing and transfer is [1. ;F MM A RET L=, BERUEEIZIZ A
recommended in order to protect the product from VAT LAOQRANHEEIND, STk - heE
contamination. Production areas where the products or HBRFENBEShLHEERIL, @, 2BEh 25 TH

EN|BTIBELNSD.

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

2. 800 . B RO TEERUR, BECHL
THBELYTWESICEREIL T2 REclh B, &<,
BRI, TYRLT O BRIDAEELME Yo
g%fﬂﬁéﬁ%é‘a%#’LG)%ZD%FJT’EEEIJ\BEI_T’\%'C%

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. AMRERBYHSAEBOFERERTEIRETHSL, £
O5E . R EEMT AHNSIIEREDRATUVLRARF—

L *4&L‘CE#E§1’L%>Q_

PRODUCTION

i3

=

4. The chemical and microbiological quality of water used
in production should be specified and monitored. Gare
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, BEICBWTHEBT KO MR U MERFN R E
FHRGEL. E=A—3 AEAH D, MEMIETED) 2%
B0, JK*I/Z'T'Awf%?ﬁ*ﬁl:ﬁ%’&?k5%%ﬁiﬁ
B KVAT LD ERHBZRIZE V) F—2a 458
BOTSv ?Jllﬁlqﬁéo‘cfﬁﬁ;?;?ﬁ\ﬁ%ﬁﬂl IaFEdh
=l EE R 5B N DS,

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

5 Au4o0—)—F TR ANFHHNEEEA I8 T
IS, SEEERALEHNWELESEL,

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

6. B [ £ Y A I T DR, I L ERISE S
NBZEFRIET B3 ISR LA RS LY,

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

7. FoR— TR B DAL VRED LS, H#OF0
MDFLRELDESUB0%R  MEXIEEEShEASR
MREZTIh LXK AN TIEGELLL,

8. Care should be taken to maintain the homoegeneity of
mixtures, suspensions, etc. during filling, Mixing and filling
pracesses 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. ECAPIEESY. BAEEOHENE#HEFT L5
ISFETAETCHD EATHERUTRETAIIRICEAN
F—avEEELGThERLEL, WEEEHET L
., RCATROBRE., PHERUVIEOR TEICE
I SEELGThIEARLAL,

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

9, REMEI-IHICAELGWVES T BRORER
FRUEFEFEREL. BSFLEThEGLEL,
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R FNER
MANUFACTURE OF PRESSURISED METERED DOSE e EEARARIOEE
AEROSOL PREPARATIONS FOR INHALATION
PRINCIPLE [ R

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 impertance.

ﬁ!gﬂﬁiﬁl\lbj’a?{fhz.tﬁiﬂﬁ Bl D AF D ELE

i, CORE O ﬁ\b_&LL%LKDﬁ\@ﬁFﬁE?‘ﬁEE#
KEND. Chbld, M YHE B UM 35 84 /N B
2 HEETTRELEHNIEESHL, /LT ERERS
0);;%? %L‘C%ﬁ&@%ﬂiﬂﬁﬁ@ﬁ"ﬁ%ﬁl B¥
T a

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 ara specific to this manufacture.

T EEEHEARAFTIOEEIPIC/sGMPAAFEU . &
23 HERILE DD BN A 51 L IZ bl
L. KHAEIA &, AR ORE 42854
RAVKZERE B, '

GENERAL

E3HE

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

T R, RO R RO N E R Ul R 5

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 propelfant 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) Z@ﬁfﬁuﬂ(ﬂﬂﬁ:_fﬁfﬁl) o R OIESFIE TR

|PERBEL. BERERBICHTAT D, NILTEEFS

B ALVTATLENL TR RS OERFEEATICE
fhélﬁfﬁ%%nnﬁﬁzﬁﬂ_%) HEFRIZLHBEEBST /-
oIz, ﬂﬁ%}‘%ﬂﬂlﬂw’ﬁ PR OBBBRERRIED.

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|T
is then filled directly into the container in one

shot.

b) —[EFETAECAHIRTA) . ESHIORESBI-ETIR
A=BEL. SETRU/TEEFIZBEITS. 2L |
T, AR, B BBIC1RITRTAT S,

PREMISES AND EQUIPMENT

YR O ik

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

2. G RV CALATRERIRY /0—X L R 7 A TEE
Liztniddabin,

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 airflocks.

3. MR UL S FH OB RN RSN SR EICE A8
Shi-EREHEEL. TOREI, biadds s L —RDIBiE
OEREHZL., LT7Ov0ENLUTAB LA RIEH S
L‘D

PRODUGTION AND QUALITY CONTROL

HERUHEEHE
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4, Metering valves for aerosols are a mare 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.

A WAFIOEEBEZ N IILIIL, BEOEERHOERSE
mEYBEM . BT R TH D, Lo THE YR
., T RUESBNRIBETH L, /L TEEESR
DFERIAV AT LEEETHENHIZEECHS,

5. All fluids {e.g. liguid or gaseous propellants} should be
filtered to remove particles greater than 0.2 micron. An
additional filtration where possible immediately before filling
is desirable.

5. 022900 YU KEHMAFERFET HEIZ. TATO
TRk Bz, &iF. HOWIERAKROESHF) E58UE
(Thidaniiby, agEchhld FTAOERIDEMD A
BETHTEHNEFELLY,

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 conditicn or cleaned on line immediately’
before filling.

6. BEBRRUAINIIEL, AT TR OABIF (Bl A, H
R#EEY O KS57F 8N E | BLME TR 4 5
AEILELNES, BB RE~OHERIC OV TEDG/AY
TF—avERFOFECERGLLT ISR L, i
#. AT IEESOERShEBBICREL, YUY
TE DT OHOMIERFICEREELENISITY S84
DT FHEEEBLAThIEGLE0N BRI, FHRE
DEFFRTATAAMET H0 . FCAERISIILE
TEARLATNER LA,

7. Precautions should be taken to ensure uniformity of
suspensions at the point of fill throughout the filling
process. :

7. R CALREREBL T, K CAERI-B TSR
BEITE5E5, EELATREESEL,

8. When a two—shot filling process is used, it is necessary
to ensurs 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.

8. _EIRTALR#FATHEEE, ELLERE RS
Az, FEa0avkIELWVEETHADEE{RIILE
FhiLsL, FO=HICE, BEL. EEETioonE
BEOFyIETHIEMNEELLY.

8. 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.

9. RCAROQIEEREERL, TEYR)—IFHECH
HUOESICUARThIERnily, U—ImER I, MAEYE R
RITFHREK A OFELELRT HAFTREL T LS

AS A
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COMPUTERISED SYSTEMS A a—AR—{b AT A
PRINCIPLE =]
The .introduction of computerised systems into systems of [R5, frxt. RO RSB EBAZSHHEL 2F L(2aY

manufacturing, including storage, distribution and quality
control does not. alter the need to ohserve the relevant
principles given elsewhere in the Guide. Where a
computerised system replaces a manual operation, there
should be no resultant decrease in product quality or
quality assurance. Consideration should be given to the
risk of losing aspects of the previous system by reducing

“|the involvement of operators.

Ea—2{L L AT LEEALTEH, PIC/S GMPH AR M4t

DIRE DEF O BHEEIIEH L, ::/E:L—f,qﬂs*/z
TLARAOFICEDEZRICEZRbH>-IBS 1z, 82y
[CE S MBS RE R &!Té{ﬁ?yﬁiﬁéftiub&

Lo ARL—2DBE SR =085, 0
fT}Mﬂbﬂebhét&mmuxoumm%@Uu#Wi
AYEYAN AN

PERSONNEL

AR

1. Tt is essential that there is the closest co—operation
between key personnel and those involved with computer
systems. Persons in responsible positions should have the
appropriate training for the management and use of
systems within their field of responsibility which utilises
computers.This should include ensuring that appropriate
expertise is available and used to provide advice on
aspects of design, validation, installation and operation of
computerised system.

1L FEGZABRUAVE 02—V RAFAICHET AR S
DOEIZ, BELEEADLIENTTA X CHD, EEHD
MIEOFET. HEOBESFIcAVTIVEA—4%FE
THREBICODNTOVRATLOSELFBEOIEEZ T
L EE s,

WHHEME B ESH, :ut:a-@ﬂ:vxw;a)%'ﬁ%t
A)TF—Lay, BN ECERICEALBE SRS cELLS
ITUARhIEiE DL, _

|VALIDATION

N)Fr—ia

2. The extent of validation necessary will depend on a
number of factors including the use to which the system is
to be put, whether it is prospective or retrospective and

“|whether or not novel elements are incorporated. Validation

should be onsidered as part of the complete life cycle of a
computer system.This cycle includes the stages of
planning, specification, programming, testing,
commissioning, documentation, operation, monitoring and
changing.

2. N\ TFT=av MREGESNE, VAT LDOBASH
LR®E, AT =3V A FRNIEEETHID H .
BRUAENLFRBEROFELESHELOER IzkET
So NYT—2a B a—3L AFLADSLTH L5
EERO—HELTEEARTNIERLE 0, SOY o)L
[CHERETEL. 48, 0T 55045 B, BRI, w2
& BIE, BT RUEBEOBEAHS,

SYSTEM

AT A

3. Attention should be paid to the siting of equipment in
suitable conditions where extraneous factors cannot
interfere with the system.

3 S REN Y AT LEHET B0 EDTLN.

] . i ARIEANE L
D TFICEBERE LT hiERsin,

4. A written detailed description of the system should be
produced (including diagrams as appropriate) and kept up
to date.

- |It should describe the principles, objactives, security

measures and scope of the system and the main features
of the way in which the computer is used and how it
interacts with other systems and procedures’

4, AT ALIZDOWDT, R E X EEL GEYEES
EHEATFITSLEEH) | BITRHOWRBICLTEMIT
Pl e AV A A

JRAL, B, X1 )T RO TR RO RAT LOEE
BHE, AVE 2 —AOELbhAICEB T2 TR, RUT
ggmitbmszA&U%IILﬁt@*ﬁE{’EH%L.'JL\'Cna
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5, The software is a critical component of a computerised
system. The user of such software should take all
reasonable steps to ensure that it has been produced in
accordance with a system of Quality Assurance.

5 YR 7IFavE a—bt AT LIZEST, EEIZE
BEHERTHDL. TOLIEVINIz 7 OEAELD., YO
2 7 AR EAREES R T LICHELELES W=t & R
Hi=8h, ETORYLERFIEZEBLAThiEEsi
Ly, -

8. The system should include, where apprapriate, built—in
checks of the correct entry and processing of data.

b S AT AL RGBS, TREF— AN B UF—
AT LV CHEE T B 1= th O SRR A A T
Thildfantu,

7. Before a system using a computer is brought into use, it
should be thoroughly tested and confirmed as being
capable of achieving the desired resultsIf a manual system
is being replaced, the two should be run in parallel for a
time, as part of this testing and validation.

7. avEa—2FRWEO AT ADNERICHSMDEIC,
ERICRBREERL. FBYORRESERShALE
AL NIEELEN, AMRENESRAONGES
&, REBERE U TF—ar0O—REL T HEO IR I
BELITLCGEAT DL,

8. Data should only be entered or amended by persens
authorised to do so. Suitable methods of deterring
unauthorised entry of data include the use of keys, pass
cards, personal codes and restricted access to computer
terminals. Consideration should be given to systems
allowing for recording of attempts to access by
unauthorised persons.

8. F—AlL, BHER(FT=FEOANAABNIMEIETES
SRS TWEThITALIRL,
HERDOGENT—2ANTER T DEYEHEELT,

F—  Z2Hh—F, BAI—FOMHR, BUTIE1—4%i
RADQTILRAGFRIE T b, HMBOLBNELRT I
ALESELFEFEED AT AICRERAEEE T DI EIZDNT
EEYI DL,

9. When critical data are being entered manually (for
example the weight and batch number of an ingredient
during dispensing), there should be an additional check on
the accuracy of the record which is made. This check may
be done by a second aperator or by validated electronic
means.

9. BELOGT—ANFEAN GBIAE, SO HLEOE
BRU/AYFES) ShBlgs ., REOEREICOLNTE
INOFEEETHEITRIEESEN,
CORERLTE20FAL—4R (YT —La E R F
DEFHEEI—LYERTES,

10. The system should record the identity of operators
entering or confirming critical data.. ‘
Authority to amend entered data should be restricted to
nominated persons.

Any alteration to an entry of critical data should be
authorised and recorded with the reason for the
change.Consideration should be given to the system
creating a complete record of all entries and amendments
(an “audit trail”) :

10. EERT—20 AN IIHEREZ T >4 RL—2D%
EMAVE A—EU AT AELTRBSNDESICHS TN
FhiEhsiu, AhEh=-TF—42%EET HERITIER
Shi=EIZSIRELGFhiEEstn, EET—2ADITH
FTANDNGLERLRESW, BEEHITOVWTOHEBL
HIZEHRFEINEI L, TRATOADRMEEDTELITFHR
VRN AHEEE L AT LICHAAD ZEIZOWLWTEEL
i hnIdaniaun, (EEENT

11. Alterations to a system or to a computer program -
should only be made in accordance with a defined
procedure which should include provision Tor validating,
checking, approving and implementing the change. Such an
_ {alteration should only be implemented with the agreement
of the person responsible for the part of the system
concerned, and the alteration should be recorded. Every
significant modification should be validated.

1. SRFLRIFAVE 2—27NTSAICHT HE R,
N)TF—vay, R RBRUVEEEREBEOEHEFNED
gﬂt*i@%liﬁr:%’):tI:J:—n'ca)&’fﬁi _ENTE
TFEL. BHEELI VAT LOZNNEEEZHTIE
DRBEEBT. YOTERTES, X, YEEBELHHEL
RFnIERsiL, EAAERICOWTIE S F—avg
LTI EAL,

12. For quality auditing purposes, it should be passible to
obtain meaningful printed copies of electronically stored
data.

12. REEEOHRNOO, BFMICEEShf-T—4C
ANT, BEOLMNS (O E 1 —2EEBLREE0L5E
@Ffd:u) RO —REBoha LS L TEMNEThIEE
YA A
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13. Data should be secured by physical or electronic
means against wilful or accidental damage, and this in
accordance with item 4.9 of the Guide. Stored data should
be checked for accessibility, durability and accuracy.lf
changes are proposed to the computer equipment or its
programs, the above mentioned checks sheuld be
performed at a frequency appropriate to the storage
medium being used.

13. ZHAFDASEIZHEL, T—RIERE R L EREAS
ATz L, BN ILEFHFRI- RV BREINRIT
hiEsi, &TE‘E#’LLT—QIMOL\‘CT’)"EZ—IHJ%
BREM R UEEEICODWTHERLGT IS RS0, O
Ea—42EBEXEZ0T0T S AICHLEEE TR SIS,
MR HRAFRKICEL GEYIAER T, BRofEsast
EfEhdlé,

14, Data should be protected by backing—up at regular
intervals. Back—up data should be stored as long as
necessary at a separate and secure location.

14, F—RIEEHBNZ N0 7T T A IR YRELRIT
NISELIN I F T T2 BERRY | Bh =%
ERGRICRELRTNEELEN,

15. There should be available adequate alternative
arrangements for systems which need to be operated in
the event of a breakdown. The time required to bring the
alternative arrangements into use should be related to the
possible urgency of the need to use them. For example,
information required to effect a recall must be available at
short notice.

15 VAT LPEELESSIOERT A EUARETHRE

FEFLTEMITNILEB, -
KEFREERICBI-OICETAHRMIL, Fhood
RAzBEETIRBECEEL TWETRILZ S0 5
A, EREEITT H-HHBELERIE, IR AT
HESLTEMETN TS,

16. The procedures to be followed if the system fails or
breaks down should be defined and validated. Any failures
and remedial action taken should be recorded.

16. VAT LAPWMELI-IG S ISESFT AR EABRES L,
) F—LavEERLAThIEhEL 0,

WHAESTRES, RUERLE-RERELRELAT T
A=Y A AT

17. A procedure should he established to record and
analyse errors and to enable corrective action to be taken.

7. FESFRELANL, F-EEHREBED

Epr ) e
T HFIEERILAH SRSy,

18. When outside agencies are used to provide a computer
service, there should be a formal agreement including a
clear statement of the responsibilities of that outs:de
agency (see Chapter 7).

18. Ay Ea—2 G—ERZHE/TONBRELERTS
a5 TONMEEOREIC OWVCHRREICERLEER
DEMERRLTOGITA AL (5 7E8M),

19, When the release of batches for sale or supply is
carried out using a computerised system, the system
should recognize that only an Authorised Person can
release the batches and it should clearly identify and
record the person releasing the batches.

19, AV EA—RL AT LEHRLE BRI 05
DAY FOHEIRHEICBLTIE, AT AlZF—Y5
A XE = DA DRI G E TG &4 SR8

Y FOHFTREHELREL-EE0RICEEL, 2%
FTORENHS,
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USE OF IONISING RADIATION IN THE MANUFACTURE
OF MEDICINAL PRODUCTS ' '

EEGELEIZHT AT ‘%Eﬁkﬂﬁ%mﬁﬁﬁ

INTRODUCTION 3

lonising radiation may be used during the manufacturing | TESRBURHRIL N4 A—FL ORI OH IR, 21 |
process for various purposes including the reduction of O REE R U R ER O MEEOE 2L H MO S8E
bicburden and the sterilisation of starting materials, TIRI-{ERT S,

packaging components or products and the treatment of

blood products. '

There are two types of irradiation process: Gamma BHEERICIZ = DO BHEA TG 5, BEHEED H SR

irradiation from a radioactive source and high energy
Electron irradiation (Beta radiation) from an accelerator.

EALOH TR EELNERM’MNOEI ALY —
@%%(&faﬁ)nuii;ﬁﬁﬁir%ﬁf&éa

Gamma irradiation: two different processmg modes may be
employed:

H iR SRE '
iz Ii_'_)d)iﬁzﬁof*@'fja)ﬂﬂ-ﬂ% FERAYHSE
NTED.

{i) Batch mods: the products is arranged at fixed locations
around the radiation source and cannot be loaded or
unloaded while the radiation source is exposed.

D FR
MBS EORBEICEESh-MNEICE E SN, Bih
[CIEEA XL 5 LI TEDLY,

(i) Continuous mode: an automatic system conveys the
products into the radiation cell, past the exposed radiation
source along a defined path and at an appropriate speed,
and out of the cell.

2) 8

1 8 TEAE ()L NICEBEE clddh, #HESh
TR EEE TRESh R EBL Fﬁ%‘f%b\
Lt Eh 5.

Electron irradiation: the product is conveyed past a
continuous or pulsed beam of high energy electrons (Beta

EHEEREE
MK EREANL AR TCHERBROAIE A&

radiation) which is scanned back and forth across the hESIAALE—BF (A28 AL THkxEh 5,
product pathway.
RESPONSIBILITIES BE

1. Treatment by irradiation may be carried out by the
pharmaceutical manufacturer or by an operator of a
radiation facility under contract {(a “contract
manufacturer”), bath of whom must hold an appropriate
manufacturing authorisation.

1. EBS - LS MIE G B A—h TR - RS (2
FHALEEE) IO TEREIWS, WThOBESTH, &Y
frElEIr A AT LVETRIEED AL,

2. The pharmaceutical manufacturer bears responsibility
for the quality of the product including the attainment of
the objective of irradiation. The contract operator of the
radiation facility bears responsibility for ensuring that the
dose of radiation required by the manufacturer is delivered
to the irradiation container (i.e. the outermost container in
which the products are irradiated).

2. BlFA—DIL, BROENEENT S LE2D. SR
DHFEICHLTETEZAD, ZRRAER L, REA—D
HERUIRELN BT (T0D5. HESBHINOE
LMD B ICBE ST LR RETT HEEL RS,

3. The required dose including justified limits will be stated
in the marketing authorisation for the product.

3. AUMARShEBEF#SOEREEE., BHORE
#Z(ZEHE IS,

DOSIMETRY

mEHE
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4. Dosimetry is defined as the measurement of the
absorbed dose by the use of dosimeters. Both
understanding and correct use of the technique is
essential for the validation, commissioning and control of
the process.

4 BEREL. GEHFERALCRRGELZAET AL
EHEIND, COHEMNOERLELLMERIE, /8Y5—
av BN RUIEEEROEELTHD.

5. The calibration of sach batch of routine dosimeters
should be traceable to a naticnal or international standard.
The period of validity of the calibration should be stated,
justified and adhered to.

5. HRMEHAY SREBFORAVFORER, BRE XLE
FREIEIC R > TLET RSB, REAFTH DM
BRICOLWTRERL . ZHMERL BRPLRHhIE sty
(AW

" 6. The same instrument should normally be used to
establish the calibration curve of the routine dosimeters
and to measure the change in their absorbance after
irradiation. If a different instrument is used, the absolute
absorbance of each instrument should be established.

6. Elf#!ﬁi%?rwﬂw'Jj‘b—ixayﬁmjiﬁﬁi‘l_bf:ﬁﬁiﬁk
BHEZORXEOELELFAET 45, RLIHES
%ﬁlﬁ@“%@fﬁctb\o,J:;%#E%%"éﬁma“é%**i i, %
NThOBBEOME R EEREITIT B L,

1. Depending on the type of desimeter used, due account
should be taken of possible causes of inaccuracy including
the change in moisture content, change in temperature,
time elapsed between irradiation and measurement, and
the dose rate.

1. ERTORBEFHOIATIZIELCORE GRE, IB5HE
ThoEEFTCORBEMEREESOERLEET
SHIAREOSHLIEEOE BUIRETHIL,

8. The wavelength of the instrument used to measure the
change in absorbance of dosimeters and the instrument
used to measure their thickness should be subject to
regular checks of calibration at. intervals established on the
basis of stability, purpose and usage.

8 REHOWMAEDOELENET HRBORERVEE
HOESESMRH, REE, BEMRUGEREEEREL
THRELERBRTRELATAEELL,

VALIDATION OF THE PROGESS

ToER A F—as

9. Validation is the action of proving that the process, ie.
the delivery of the intended absorbed dose to the product,
- |will achieve the expected results. The requirements for
validation are given more fully in the note for guidance on
“the use of ionising radiation in the manufacture of
medicinal products”.

9, N JF—Saubid, TIR(AILERAD BEL-RKINEG
B2)PEFRYORRELDIBEEMBAT ATATHS, /3
T—avOERBIEL, ERSBOLEICHITAERS
BAHROF A NET RHDO BRI LYBELCRY .

10. Validation should include dose mapping to establish the
distribution of absorbed dose within the irradiation
container when packed with product in a defined
configuration.

10 AUF—SaVIlE, BEen RS ol RZEaL i
FF. B STHS Wmﬂﬁﬂlﬁﬂgﬂ)ﬁ?ﬁiﬁ?ﬁ_ﬂ’%tbwﬁa
uj’?af ST niEEsin,

11. An irradiation process specification should include at
least the following:

. BETEERICE, DELU T OEEERTET S

[+]

a) details of the packaging of the product:

2) BROEEHT HHWEH

b) the loading pattern(s) of product within the irradiation
container. Particular care needs to be taken, when a
mixture of products is allowed in the irradiation container,
that there is no underdosing of dense product or
shadowing of other products by dense product. Each mixed
product arrangement, must be specified and validated;

b) HBEHBEANORGBOFHHILE .
i, REANTERORENFSNIESIL. BRE
OFREFR R PLERERFICL>THOR RICEA TR
YUZELVERIZ, I8 'ET%M_J:D EET ARG ORER
gEmic, /) F— /aJ’E%HﬁLmehlimb&L\
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¢) the loading pattern of irradiation containers around the
source (batch mode) or the pathway through the cell
{continucus mode);

c) BEOREOHEAEOREARE(\WFK)., RIZJ:HEET
ﬁlﬂ@:z/\?i‘"ﬁ%(ﬁfm‘t)

d) maximum and minimum limits of absorbed dose to the

d) HEORK/R/MRREEH(RUBEET SAEOR|

product [and associated routine dosimetry]; =HIE)
oy maximum and minimurm limits of absorbed dose to the |e) BHEDRKX  BHARIREOREBERUFCORE
irradiation container and associated routine dosimetry to  |#Ei1R4 % B E O EE '

monitor this absorbed dose;

) other process parameters, including dose rate, maximum
time of exposure, nhumber of exposures, etc.

f) BEE ZEORKEMN. REN&FOTOMOTO
T RINGA—E—

When irradiation is supplied under contract at least parts
{d) and {e) of the irradiation process specification should
form part of that contract

BHERERICERT IS, PU b ERINE

(SRS EELEL,

COMMISSIONING OF THE PLANT

DI v =y

General

— &

12. Commissioning is the exercise of obtaining and
ldocumenting evidence that the irradiation plant will
perform consistently within predetermined limits when
operated according to the process specification. In the
context of this annex, predetermined limits are the
maximum and minimum doses designed to be absorbed by
the.irradiation container. lt must not be possible for
variations to occur in the operation of the plant which give
a dose to the container outside

these limits without the knowledge of the operator.

12, azvia=—wyIk, I?Ett#if:ﬁéftfisﬁjﬂ‘éﬂﬁ Rﬁ
SIS HOMCHEDHLN-IREN ClifHL THisE
EOERBL, X, XELTHEETHD, L_G)Y.i
DOEEBIZHBNT, HOMLHTEHT-RELL, BEFEH
T AL HtEhE-RA/ RIMEEDLTHS. &
BOEGHIZ, BEENILTIC. ChoDREMN
4SS B CEBAEN D SO EEHHH>TITESE
(J\D

13, Commissioning should include the following elements:

13. 23wl az Pk, L TOREEEL L.

a. Design; a. S%ET
b. Dose mapping; b. R E ST
¢. Documentation; c. XE{

d. Reguirement for re~commissioning. -

d. ., A3y a= I DEREE

Gamma irradiators

A< iR EEE

Design

EH

14, The absorbed dose received by a particular part of an
irradiation qontainer at any specific point in the irradiator
depends primarily on the following factors:

14 BHERAOCHAERICEVT. BREORERI NS
FLRIBEIL, FICUTOBRITEKET 5.

a) the activity and geometry of the source;

a SRR OMEATEE LR E ST

b) the distance from source to container;

o) R L TR O R

3/8




c) the duration of irradiation controlled by the timer setting
or conveyor speed;

6) R2A < —F QERIIIZI/'\’V J#Tﬁﬁllﬁléh%ﬂﬁﬁff\d):?:
A

d) the composition and density of material, including other
products, betweaen the source and the partlcu!ar part of
the contalner

DB BB R AR OB —hA DR EE S
B DM T E

15. The total absorbed dose will in ‘addition depend on the
path of containers through a continuous irradiator or the
loading pattern in a batch irradiator, and on the number of
exposure cycles.

15. T, AFHREEGABRNEECHIBEHNEOR
i, Ay F RS CIS AR EICE LS, 3=, Bt
DRBHAINRIZBEDTHDS5.

16. For a continuous irradiator with a fixed path or a batch
irradiator with a fixed loading pattern, and with a given
source strength and type of product, the key plant
parameter controlled by the operator is conveyor speed or
timer setting. :

16. B AT S CERABIEShEE ., it/ SuF

H AT EE CTEHATREARBE SN IES . SDICBE

Ftﬁzun94jﬁ‘ﬁéhf-iﬁAli FARL—B—[z kT

%llﬂéﬂg;”%igtu {5}‘(—?(3:94?—-&%2@3//\”(’
T o

Dose Mapping

BED T

17. For the dose mapping procedure, the irradiator should
be filled with irradiation containers packed with dummy
products or a representative product of uniform density.
Dosimeters should be placed throughout a minimum of
three loaded irradiation containers which are passed
through the irradiator, surrounded by similar containers or
dummy products, If the product is not unifarmly packed,
dosimeters should be placed in. a larger number of
containers. :

7. BEAHAECAN T, BHEEA S—BE R —
BE DR RERATL R TR ok, Bt
MR % BT SR ED 5D . S ORI IS4 3—.
BETHEA TSP L3 D OB G B Ed 5
b BEAH— TN NS A, BB ELIZ 20

BB PIZRELETNITELEN,

18. The positioning of dosimeters will depend on the size of
the irradiation container. For example, for containers up to
1 x 1% 0.5 m, a three—dimensional 20 em grid throughout
the container including the outside surfaces might be
suitable. If the expected positions of the minimum and
maximum dose are known from a previous irradiator
performance characterisation, some dosimeters could be
removed from regions of average dose and replaced to
form a 10 em grid in the regions of extreme dose.

18 R EFTORBIEL. BEEORZIIT LS, BlZIE.
IMX ImX05mETCOEBCThIIL, BEEZATINT
D20cmfEEOBRFHNE TH D, HL, BRTZRIEL-HE
HEORHEMR/NBABEDBHNEETELILD
&, FHMREDORENNBEHABHL T, T EM
SR N-BRIC10emBIRCRET S LHTES,

19, The results of this procedure will give minimum and
maximum absorbed doses in the product and on the
container surface for a given set of plant parameters,
product density and loading pattern.

19, CORBORR. MED TR Si—4, B 5ER
U B 2R RN B ERTEO BBt
ERNIND,

20. Ideally, reference dosimeters should be used for the
dose mapping exercise because of their greater precision.
Routine dosimeters are permissible but it is advisable to
place reference dosimeters beside them at the expected
positions of minimum and maximum dose and at the
rottine monitoring position in each of the replicate
irradiation containers. The observed values of dose will
have an associated random uncertainty which can be
estimated from the variations in

replicate measurements.

20 RIS, BEAGICIBE DS B REEEE
FRALEADBRD. L—FURERLHRENIA, B/
BRAGESPHSNLSHRVEHHEO ARREE=4
VT RAVMCIISRIGEHARE T OHHN R, ]
SHIAREI, SUZ LDTFHESER-S>TLELDOTH
U, TNIXREAEIZBHLESHNSH TSRS,
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21. The minimum observed dose, as measured by the
routine dosimeters, necessary to ensure that all irradiation
containers receive the minimum reguired dose will be set
in the knowledge of the random variability of the routine
dosimeters used.

21 W—FAREET CAE T L, S TOEFENHEL
BOBBORNE S+ CE R T 54D BHR/NG
g2 FHLEL—TFUHEH 0T A LAMREOQOMRERN
BRLCHREShD.,

22. Irradiator parameters should be kept constant,

monitored and recorded during dose mapping. The records,

together with the dosimetry results and all other records
generated, should be retained.

22 $RE S FRE PEBH/ DA —SE eI EFL, BE
FEL., BRLATAEELEL. REAEFERERUREL
D ETORBFFRFLETNRIELLEL,

Electron Beam Irradiators

BT R

Design

Bt

23. The absorbed dose received by a particular portion of
an irradiated product depends primarily on the following
factors: '

23. Hﬁéféshf—ﬁ%nnm##ia)ﬁi!ﬁyh\ﬁlﬂ)ﬁgf;t FiZLL
TOBERIZKET 5.

a) the characteristics of the beam, which are: electron
energy, average heam current, scan width and scan -
uniformity;

a)E—LEE(EFI LY —, FHE—LER. &8
&, EXEH—E)

b) the conveyor speed;

b) A7 HE

¢) the product composition and density;

c) WO LT R

d) the composition, density _‘and thickness of material
hetween the output window and the particular portion of
product;

d)BBEEGOMICHIDHEOHR., BE. BS

e) the output window to container distance.

o) BIGLELT RO IR

24..Key parameters controlled by the operator are the
characteristics of the beam and the conveyer speed.

24, BERICI-THIEISh S EBL/NTA—RIE  E—A
LU AT EETHD.

Dose Mapping

RENT

25. For the dose mapping procedure, dosimeters should be
placed between layers of homogeneous absorber sheets
making up a dummy product, or between layers of '
representative products of uniferm density, such that at
least ten measurements can be made within the maximum
range of the electrons. Reference should alsc be made to
sections 18 to 21,

25 BESFIE T, BEHEA—ERELTES:
H—HRINS —BOM . H—BEORRAEESO
NEI-ERE T HCE, RAOIARIILT—DFERIZ, P
ERI0DRABERFOEIICTHIE MR, X, 18h521F
TESHRYLE,

26, Irradiator parameters should be kept constant,
monitored and recordad during dose mapping. The records,
together with the dosimetry results and all other records
generated, should be retained.

26 MESHAERIITENSA—S5—EILREFL &
*EL nﬂﬁﬂ'é._c‘: ﬁi;ﬂ‘]i‘f*%&U%’ %LTJ@.@%’C
DEERILRET HTE,

Re—commissioning

BOSyLaZyy
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127. Commissioning should be repeated if there is a change

to the process or the irradiator which could affect the
dose distribution to the irradiation container (e.g. change of
source pencils). The extent to re commissioning depends
oh the extent of the change in the irradiator or the load
that has taken place. if in doubt, re—commission.

27. B AOBENHICEET ISR TENIIREER
OEFERAIE, BEOERE) R h-o-18E ., a3via=y
SHEBEEERT AL BOSyia =S O%EIT . =L
FEAEEOEFOREIHAOEHOEREIC é:én
BEIMELIIS SR, BEERY AL,

PREMISES

L]

28. Premises should be designed and operated to
segregate irradiated from nonirradiated containers to avoid
their cross—contamination.-Where materials are handled
within closed irradiation containers, it may not be
hecessary to segrepgate pharmaceutiéal from non—
pharmaceutical materials, provided there is no risk of the
former being contaminated by the latter.

Any possibility of contamination of the products by

radionuclide from the source must be excluded.

28, BITEARIEE m LIRA A O e % 0 C T b AL
B 23185 TL . BIET 0L, MEA A S h
RN G, FEER Ik CEERAELSNE
RBEEA LGS | BT LN E RS BBE (1

LYo
EDESLHEED., REMSSOBENERG I L>THAMN

FERESNDFEEME N H o TIEAELAL,

PROCGESSING

AT

29, Irradiation containers should be packed in accordance
with the specified loading pattern(s) estab[lshed during
validation,

29, ﬁ'ﬁ%ﬁﬁlil\'JT—*/HJ'CJEEELtﬁﬁ%iL-ﬁEOT
BT HIL,

30. During the process, the radiation dose to the irradiation
containers should be monitored using validated dosimetry:
procedures. The relationship between this dose and the
dose absorbed by the product inside the container must
have been established durlng process validation and plant
commissioning.

30. Batrhid, B BEAOBEEENAYT—La v 2hFO

BEREFIECERLAITIELRLAL, BEHADBE S
HARNORARZORBELOBRZL. Towrx/\YF—

Savbazytas L RICREE LTSS 0,

31. Radiation indicators should be used as an aid to
differentiating irradiated from non—irradiated containers.
Thay should not be used as the sole means of
differentiation or as an :ndlcatlon of satisfactory
processing.

3. BEGASLREASERN T 0B LTCE
HRTEIE, A Dr—a—EE—DOERFTE, BUIEE|
HoOBEUEORBEL T AL,

32. Processing of mixed loads of containers within the
irradiation cell should only be done when it is known from
commissioning trials or other evidence that the radiation
dose received by individual containers remains within the
limits specified.

32. A=A HIWNIT OO kY | R IBETR
AR BERENE RSN EEBENTHI LMo
TWBIEEDHA, BHERIZENT, HBORGTFEICH T
BESEETOIENTES,

33. When the required radiation dose is by design given
during more than one exposure or passage through the
plant, this should be with the agreement. of the holder of
the marketing authorisation and occur within a
predetermined time period. Unplanned interruptions during
irradiation should be natified to the holder of the marketing
authorisation if this extends the irradiation process beyond
a previously agreed period.

3. TR =D RHPTEER B QRS R (L, WHED B R
TR HHE S, BERERRRETOSELSE, b
MLHIEE L-FENIZERL 2 h sy, it
OFENORERICLY | B TENEIICAELFEE
BALEITHDEEIL, Eﬁ@i;uiﬁnﬁ{%ﬁ% hw i PSR cay
yp A e =y i AN
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34. Non—irradiated products must be segregated from
irradiated preducts at all times. Methods or doing this
include the use of radiation indicators (31.) and appropriate
desigh of premises (28.).

34, R HE AL é:ﬂﬁﬂﬂﬁﬁmtti HEREEL TN
NIELESIEND, AP r—a—ORA(31) R UEaEY
DEF(28)FEzkYiThhb,

Gamma irradiators

B GREHER

'

35. For continuous processing modes, dosimeters should
he placed so that at |east two are exposed in the
irradiation at all times.

35, EimA QB AL TR, B, PELEL2ROGES
AREHRICRB SN A LSICRELL T ITASALY,

36. For batch modes, at least two dosimeters should be
exposed in positions related to the minimum dose position.

36. Ay FROBHARTH, PalE 20D E LR

B¢ 2 BET DIFATICERE L AT S s,

37. For continuous process modes, there should be a
positive indication of the correct position of the source
and an interfock between source paosition and conveyor
movement. Convevor speed should be monitored
continuously and recorded.

37 EHFAOBS AR TE, BHEOBESMEFRRL.
BREOATERER LT A 2—Ou o E A FEL T hIEES
FLY, AT EELEERICERL, 23T 528,

38. For batch process modes source movement and
exposure times for each batch should be monitored and
recorded.

%znﬁﬁwﬁmﬁTﬂiﬁﬁ%ﬁbmﬁﬁ®%ﬁ 

FefElz L, BRIk T B &.

39. For a given desired dose, the timer setting or conveyor |3

speed requires adjustment for source decay and source
additions. The period of validity of the setting or speed
should be recorded and adhered to.

0 BIELSEELBI A0, HEOHAEBMOK
K. BAV—tyTFALT e ATHEELFBRT LA
BETHD, BAT—yT AT EO R T EEDTERED
AR L, 8L ESFLARITRIEESALY,

Electron Beam Irradiators

ETORNEE

40. A dosimeter should be placed on every container.

0. REH LB EREICRETSIL,

41, There should be continuous recording of average beam
current, electron energy, scan—width and conveyor speed.
These variables, other than conveyor speed, need to be
controlled within the defined limits established during
commissioning since they are liable to instantaneous
change. :

H. FHEFR, TRNLF—, EBRERRCIATEEL
EEELCEET AL, AVATEREMNDINSD T
I, BREIMNAGERZLOT VDO Tasya =SB ERE
LE-BRERIZHET S E.

DOCUMENTATION

XEk

42 The numbers of containers received, irradiated and
dispatched should be reconciled with each other and with
the associated documentation. Any discrepancy should be
reported and resolved.

(42 BEELE-BROM, BHELER, HEL=RE, &0

IS AVELY, BEEEEESESENE TR0,
F—BHHIEEEHREL . BRLEThEELEN,

43. The irradiation plant operator should certify in writing
the range of doses received by each irradiated container
within a batch or delivery.

43. BETESOEEERE. Ay FRIIZ4E0YFAD , BT
Shi-fEEOHEHEE L ECHELA N IEESE0,

44, Process and control records for each irradiation batch
should be checked and signed by a nominated responsible
person and retained. The method and place or retention
should be agreed between the plant. operator and the
holder of the marketing authorisatien.

4. BHAAvFEO TERUHIHORERIT. FEShi-HE
HEMBEL, HaoL, BELGITNEGLEN, TOA
S {REIBT R (RS LB R O e g L E R
ERZEFETAELTEI TN,
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45, The documentation associated with the validation and
commissioning of the plant should be retained for one year

after the expiry date or at least five years after the release

of the last product processed by the plant, whichever is
the longer.

45. D\ T —ay RUDEy =V H T EELEX
B, BRTREICENLESOEIPRO 16%. %
(SR ER DL EB5ER., EELMREDEIB RS
FE AEALYA A :

MIGROBIOLOGICAL MONITORING

WEMFHTETR

48. Microbiological monitoring is the responsibility of the
pharmaceutical manufacturer. It may include environmental
monitoring where product is manufactured and pre—
irradiation monitoring of the product as specified in the
matketing authorisation. '

46, MEPMERL, EERESEEOERTHE. o
[CIIBLERFERBEICRESh TR LS, Sl LA alE
iiﬁﬁga)ﬁiﬁ%:wyﬁ‘mﬁ%%u"aw?.’é%ﬁm BEIRAY
a [+]
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