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MANUFACTURE OF MEDICINAL GASES
1. PRINCIPLE 11. [K 8|

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.

AXEE, BEOHESHOERLLTCRYEHELVES]
%;%I?Ef&%‘lﬁﬁfﬁﬁxG)_T.%E’-JEEIZ‘DL\'C‘ Y
TN D o

PN TOERAN R OSE LRIz TIE, AXE
FEAEhEN. Tholk, RETED EE EEEN
Do LOLEAS, AXEB(CEH#H SN LD EEET D554
(EOWTIE, EhoDBEELLTHERATAC LN TES,

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

2.1 Eﬁmﬁxq}ﬁjﬁﬁf%‘ HREITIA—ISAXR I — |
Vit ERAT A EEEBICONTRSLHSES
LI FhIFED Ay,

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. BYBRURE

3.1. Premises

3.1 &%

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.
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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
encourage 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

a) AADERBICELLTERENT-KE
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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

3280

3.2.1 All equipment for manufacture and analyses should
be qualified and calibrated regularly as appropriate.
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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.)
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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 a¢ceptable if the
quality of the gas used for non—medicinal purposes is at
least equal to the quality of the medicinal gas and GMP—
standards are maintained, There should he a validated
method of backflow prevention in the line supplying the
filling area for non—medicinal gases to prevent
contamination of the medicinal gas.
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3.2.5 Storage tanks and mobile delivery tanks should be
dedicated to one gas and a well~defined quality of this gas.
However liquefied medicinal gases may be stored or
transported in the same tanks as the same non—medicinal
gas provided that the quality of the latter is at least equal
to the quality of the medicinal gas.
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4. DOCUMENTATION

4. JXHE1E

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:

4.1 ﬁ‘(‘bﬁ%ﬁ%@%ﬁ‘v?méﬂﬁ?—ﬁl:ntU‘*‘/'J‘/
F—CERTAERICEET 2 EERE B THET
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=the name of the product;

- HROBW

*the date and the time of the filling operations;

- RTASAB &Y
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= a reference to the filling station used:

s FRALEETCART—av(Co VT ok

* equipment used;

- RRL-HR

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

%?E‘Chﬁziliiﬁ‘%ﬁ AFDEHZADBHERFEA~AD

» pre filling operations performed (see point 5.3.5):

- BRI - TARIREGISSE)

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

* ETARRUETARDI) A —DEEEF AR

« the name of the person carrying out the filling operation:

s RTAERZEZERLIEFERD AR

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

c BERGBARADRT VI (SAVIVTSUA, DI F—0
BAN. S S —ERTSMERE TR RE DA
=%

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

 RENGRETCEL(ETAShECEERET DT
BRFENSA 44—

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

- mEBEHBOHR. ST AR CHBEEER T T
gﬁ%l:ldﬁ, HEHAL- %&ﬁﬁxm{iﬁ&#ﬁE?zyymﬁ

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

- BN TCASN T EEEET 2 ADRBUE A EICL |
BFxyIDER

» a sample of the batch code label;

s\ Fa—-FSALOHUTIL

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

- FIDA DM S S HEE CEVHEENECBE
[FEDFM, . RTAEZEREMLEHLIHES,
TORBHEBSNTEERTH 12,

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

- RCAERICRT R CAEERE LR 2D
HRUB%

5. PRODUCTION

5 8liS

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

5.1 RESBE N A COEELGIRICOLNTE T/
T—LaVEITHETRIELZESLY

5.2 Bulk production

5.2 /LS ELE

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

521 ERABMIONILIARE ACEERICEYIER
L. RWNEERREEN G, BB SHERTEAETHD
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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 RHENTR, RUAERGBIRICB 55 AME, F0Oih
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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.

523 SETEIERTREEIAT, ZECHNETHETT
BDIIITEEHLEThIZELGUL, X IE, B TEICES
SERITTAERMENHIF YL, COTRICESFIIC
BMUBMRThiEEDE,

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 meniter the process.
Maintenance and replacement of expendable equipment
components, e.g, purification filters, should be based on the
results of monitoring and validation.

524 HEETE.BETRI. TEOFADECOLT/Y

;-L—-‘/ayi-%ml,, TOHRICH->TERLEThIELD
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SEIZEL, TRERHMIL, TR EE=4—T 518

DERIMERKET ETHD.

BiEOERGEGIZL, BEIINA—)DRTOZHLIT,
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5.2.5 If applicable, limits for process temperatures should
be documented and in—process monitoring should include
temperature measurement,

525 BHELEE. IENBEDORSIEEZXEEL. IR
RE=SYLT ELTRES AIFEThATA RS,

5.2.6 Computer systems used in contrelling or monitaring
processes should be validated.

526 TREHHLE=3—F 5O A3 51 C1—
BURT LB F—LasE =LA HhIEES L,

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

527 BHGTRCENC. \UTFOEHEXELL. /LY
HAOSHIZEETHEIThSEES AL,

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

528 AROHEECENTE, REEFHDITONCES
LTERLEThIE S0,

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

529 2R ERPICHHENCERShIKAERRS
gﬁ%ﬁm%ﬁm REM=BET B REThAEThIER
Bigly,

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—retum valve or any other suitable alternative.
Particular attention should be paid to purge the flexible
connections and to coupling hoses and connectors.

5210 BILHADBRADOEESERICOBEEZEL. B
EHIOEBASHRT, How 5ERELBITALSIZE
OHF-FIRBIZHK > TIrbAIFhidis i,
BEDFACTFEHE L FELLIZFNICRH DB R
AR TLWAIE, LA TIUBEONR—D RUY
FR—RALEEBROBRECLENOFEELSSL,

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 ARDEELE, AIRIZTESh:-A—0HR%FE

|ET5 0 BCENLTHEN, YT L OERER

IC&Y, SIBSh - AROGEABEY CHISLETERIE
BB YU AIVIE, 1L B 5 IcMZ AR O Z (FEL
D, MNMIGEMBE L&D/ IS5 DI
THEMNTES,

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

5212 BRAOAINIARZAvFELTRESh, B
JAERILE/TIIIHVEEREh, ELTRTADAIC
ERABHEShEThiEEsi,
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5.3 Filling and labelling

53 RTARURTR

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

531 ERAAADORCADESDICE, RvFDOREET
hiEhIFEsin,

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.

532 ERARARORRE. BULKRTHNTHEICESLT
WETAIEESEN, BEFOHOICIZFTARORY A
BRI — LA R TV WIEES ALy, S —13.
BEMBEYICHEZNSLS. BIMNEHEE/ I TEE
R BEMEELLY,

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 (see also 3.2.2).
There should be a system in place ensuring traceability of
cylinders and valves.

5.3.3 ‘”/U‘JG‘:—&E‘;ﬁFﬁﬁZ}E'C&?th—JLF’li~ 178
HOEERHX. HLAIREDBAERBAIAERST
_RETHSH322 M), ) —LEBHOBUHEESE
FERICTHENE S AT LERBLA TR IEALAL,

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.

534 ETABRKELEEEDBFBRMERUCAR AR, X
{ESh=FIB<>TEBELL TR (ER5A0L, chok
&, AT FREEOR ORI -TLE O REASITTHE
ZORITZ.BTEETHS, Bif-BREHLERASHRBREN=.
BENBNCEOF v IR BENIT IFESELN, 5083
FERELZThIEESEN,

5.3.5 Cylinders should be subject to an internal visual
ingpection when

535 LITOBRE, LUV —ERSIZDWTOERES
EITORTIIEESGEL,

* they are new

s VA HROBE

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

* KEICEST A LERRO T ANCHEESN B E

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

Ba AWM R, I — R~ DERERTD |
A . FBEFITERIORBERFLAThIZRSEN,

5.3.6 Checks to be performed before filling should include:

536 R CARICTRERELAETRITGEHI.

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

TR E RN EERED T HT-0(<. BILG~5
banEHET 3,

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

* RIEDGNA) T —(E, ShCKG H AN IO FE

METERSN TGS LERDBTHA(1C. RALTE

ELEThEEBRN,

FOMRBELT, REMOFMFEL. /)F—avick

%ﬁ%@igﬁﬁl:&é%ﬁ, BWEERBREETICEN
=Y (R

*Assuring that all batch labels and other labels if damaged
have been removed; '

BT/ IFSRNBLVIBOSR L CRELIELD A
HhiE, Tho YR TWEINESIERE TS,
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= visual external inspection of each valve and container for
dents, arc burng, debris, other damage and contamination
with oil or grease; Cylinders should be cleaned, tested and
maintained in an appropriate manner;

" BEBHABRURRIC, AIH. T EIBBETETF. B
DATE., COOEE. BETITHAS(— & DB ML
M, BRICEDABRBEZIT, DU A — B E S
T, EFSh. FANSh, BFIhEThEESR0,

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

BT —D. NIBEEEROERR OEERT &
Fry/L, SBERTRITHLTELLMESE R THAHD
EINERDT D,

»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;

) —DET AN DR EF v OL. KETRF

XEENAADTAMIRBERTNENESH, EHIE
B X EEERHEA NS ReT 2 EDRERY
TWVEWMES &R TS,

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

BBAER . BET LRI R BAREN TS
MEMET 5.

5.3.7 Cylinders which have been retumed 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 BRECADEBISERAEN I UVE—E. BL0
ROERMRISMADESZ+ 23 EE > THERLL
(FhIZEBEL, EHEHRDIBE21E. 200 bar DIETA
EACHLAEY (S EER R K E ELT500 ppm vAVHED
hBESITTRETHD (MOFEFADBETLINE
FEOFHHE).

Cylinders could be prepared as follows:

YU —RBUTICRT FECERS 5L CE 5,

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

- A —ADES R, BB EE R CRAG
NIEBLIEL (DR EL BN X OIER EAY150 millibar(=
BEAHELHD)

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

BBRERREL. N T—a AN R R TR R =
ST B L barE TMELZ DT 3)

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.

BEFR ULT B BYUR TS TLES oA —2 D0 T
3. BEAEEDSE (X, B3 E150 milibarE TOHE
ZEIESEIAITAETATHD, OBREELT, FHS

BOBRARAOQESFETOLTAIEES

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

538 BERARCASNTWBIEE. B HETREL
BHRIEELSEW, TTARD ) A —D 5 B I8
NI-FHIEEMSERBLAE, BYIKETAThTNATES

fETED,

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

539 FIULF—ZRHSALEBML. BCHELATA
EEBTEV, Ry FESRU/XITFETAR, HHERIE
ADFRJVIZRRLTHELY,

6. QUALITY CONTROL

6. mEEH

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

6.1 WHETAFRAICHEREN KT, PHEEREAKER
LS00 T, BAENICLZ B0 HEL EHNI-E=
F—LiThIZEsiEN,
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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.

6.2 ERMARATENETh. EDORBITHOTHRESIT
I EHEShZIThISELE0, Eic, BiT0E#SfE
MFLTNSINERZE TS0, BET 52 TORAR
BE+aAETRELAZTNIEESELY,

6.3 The bulk gas supply should be released for filling, (see
5.2.12)

6.3 BIINTS/ILIHRIE, KTAOEHI—ERAE
HEAKDETHD, (5.2.128H),

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.

6.4 WHOL) T —FRBFICETATESI=ZJ4—IEK
*NLTH—OERRANT AN TAZIhZES, v =
FA—IVFRTARIC, LPLREB RO I -RGOR
ZREBLERFBEFERBLAThIZGESEL, BELE
B VT —ER= T — LRI AR BEIC KD SE
DRBERBELEFhIEESA,

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.

BIFBENSIBES. COER T SFIE I (V)L Ec ]

65 B—OEEHA AN YT —(C—FE(Z—FK 3O

EVIR, BRIV —DOEZRREB LT ERBEThAT
hiZgoizly, EFEITIXTAYIIILoBELT. BL
ARPRLEECRIC A AYFO/NIILHOBFRERNTEES
BIENZEIFSh B,

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 2HBNIX LI U LOBEOERLEARER —NOT=
ZA—IFEELT. VA —DhCGREESLTERFNX
FRIETIRE, EX=AR—ILFETAY AL SIS
EHIRDLY A —NDNT, TRTOAIESHAED
HEHEB. REHR. TLTHELLEKRD EEABET
W, FRBETRBDNSUAA R DNTIERES B
fThRIThIEELEL, S E—E1R SO TATLE
BBV F—T, ETOENRSHRIZOVDTRESZS
BEEEABETRELLThEESEN, 2T 38T
RCAYFAINBIZDBUEBIED YA —(TDVT,
:‘Eﬁﬁ APDINToZAAAOERREBEEBLE T hIEE
BIELY,

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

67 BEHABIATHRBEER/BERESARNE. KT
AL AV TRETIEE, RTATIHEAHAD
EGEsINERENS,

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 S MBI LOARERET EBE. KTh
TRRAANES LT —CELCEASA, BRI —T
BEELERIT HHDOTHCTIREDEL,

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

6.9 ETARDII A —I2, REABRRI— I EEES
BRIz, @G ZERAVOTU—IR B ThAIThIF
BIELY, YT EERLUSREE TSRS E. RBO#I-

J—HBBERELGITAIEESE0N,

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 BERAOEEEIABEKEERBCEEREARER
TATHEE. FBRERBRCLIIEEARUESRESY
RELZTRITELAN,
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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 cettificate 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 BENARET SEBEEAR . EROBIREL.
INBERETATIES, R CAZRBEENBIE ZLY
OMSRBL-Y TN O HEIHELERTHIE. T
AEDY VT ILERITTFECH S, BEIEETIHE
RABE. PALSEH OBRBEHES L TNA LA
EI5A0REEEHMICEBLAE G RIEESAL,

6.12 Retained samples are not required, unless otherwise
specified,

6.12 fEICRETh TIWVEWBY, 8 ESERELTHA S
FFETHD,

7. STORAGE AND RELEASE

1. REELHF

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

11 BCABDL I E— L A —ISAXFIR—IUVIEE
?@iﬁﬁ%‘ﬂiﬁéhéi'@lﬂ:, fREEL TERELGIThIE
Ay R

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.

|ERSh S ECENLVEEE TR LR TEDLS
[l RERT. HRLTLT, ZDMATH, TRiEHEH

12 ARV —F RBEN-BRIREL. Bakn
FEICHEShELRICT S, BEBTUZIE. S8 —h

BN RETHS,

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.

113 RESMADHARL. RETAFTHEEL)UA—
|FHBREL. AANEHLORR CERSEN XS

&INTTBHIE, .

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,

[14 AR — (3. 2O, EREASToRTA

(F7E5750 BEEICRYMH A BAREHESHRIZDT
&, RECEZOR. BEOEHERVEThIEELE

Ly,

GLOSSARY

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.

ERANAFOREICEE T 2RE T, BHOPIC/SGM
PAAFDREESCE A, A XECHEATIREDE
B TREOEYTHS,

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

ZANBIOUN EROBETSUMNEIL. RS ESEN
ViA#, BiFERE-7)—=0 7 JEf AH - - B8
gn-}zzl:ow‘ EREBR. ERELTZAIVIZ T

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

gﬁ : ERRAAABOEEETS. BRAOEEShIX

Blowing down : Blow the pressure down to atmospheric
pressure.

RAB : BHLTRKSE~EHETEEE_L

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

NIWVOHER . BRBAUAOBROETOIEREZTL
. Z2TOERRAHA
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Compressed gas : A gas which when packaged under
pressure is entirely gaseous at 50 degree C. (ISO 10286).

EBHR: EATCRTAShERZ, R1F7AB0°CT
MR ETH S5 R(1S010286)

Container : A container is a cryogenic vessel, a tank,a |25 : BRLFIEREERLAREEE. BB, 45—, LU
tanker, a cylinder, a cylinder bundle or any other package |24 —.Hh—FIL, $L{EZDMDOIBEGR)T, ERES
that is in direct contact with the medicinal gas. ALEEIZE#MTIENEES,

Cryogenic gas : Gas which liquefies at 1.013 bar at HERBIENZX : 1.013bar T, IAFXI50°CUTORE
temperature below —150 degree C. ICBWNTRIETEHR

Cryogenic vessel : A static or mobile thermally insulated [H{ERBIEARARE | FEBLJITEBEETREANLST

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

DICEREIShEEFEX N EH B EERE, HRX, HR
KX FEHERTETHS,

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.

DF— . KERTIS0U YL AR X U E AT
HBEER. COBHETIII A —EWNSAEAFEHT IR,
H—FNLEEKTHELHD,

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

B—FIL: DV F-DEERDIET, BIZDE—F
BEL. Y= 74—/ FCHEZESE L0, 0 éEDDa
=whELTER, AT S,

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

HZE35E : FREHEBISGBKILCIUBBADRARE
BRETHCL.

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).

HX: EF1,013 bar (101,325 kPa) TR EI5°CIZBLNTE
2(ZHRIREE ., Rli,mu#so CICEWLWTHEREA 3 bar
(300kPa)2 A S IRECHIMEAX L, FhoDEESY
(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,

WERER : SV F—L LT E IR BEEREEE
HIEEEZTH-0. FEDELLIEEMEHIFS
[CLE=ATI5REOLHORE,

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

[BEEDX . BEHZENNFTHRAE

SHBMIIREIZBINT,
—50°CTH xa)—”l!;ﬁf:&mh&o'cuéd: A(EEO LIZ
HRAHHHKE)

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

N4 —ILF . —BIC—FELLGEL DT RBEENLH
;%?EL\LUBE"CAJLT..L)'C%éd:‘)l-%’ﬁ"l‘éhf’ﬂﬁlli

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.

BRAERZEREY : LA SEBEETIEEMETHR

|FEIRRNIS )5 — SRR LI THIEE T BH AR

i, BXERATHYROEH CERTIOKTHRAX
E)_?gtu;%wﬁmm;b AFEESRKELTSHIESERE

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

ERAAR . REZNLERAEENEE, 2. PHEM
TREICREShITEEEEL, E%nn&bfﬁﬁéﬁt
HARITEBEH R,
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Minimum pressure retention valve : Valve equipped with
a non-retum system which maintains a definite pressure
(about 3 to 5 bars over atmospheric pressure) in order to
prevent contamination during use.

B/NEHNRRER  EATOELEER T 5 ORI LY

|3~ 5bar@ LI EE D E DR &5 FiH L HAgH

ﬁL\T:#u

Non-retum valve : Valve which permits flow in one
direction only.

WL —FHICDHRT

Purge : To empty and clean a cylinder

W= DY —RBRITLTREIST oL,

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

R, EESIEC LD, X ML B, BEARERTA
LTEAMITIEL. BERETICE LS,

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

giﬁ D BEAA BERRIESAZHRET SEEROE

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

2Lh— . Bt BERTAOHEMAERICEEaNT:
HERBLHRES

Valve : Device for opening and closing containers.

NIVT - BROMEARBE
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MANUFACTURE OF HERBAL MEDICINAL PRODUCTS

EYHEERROEE

PRINCIPLE

=Rl

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.

BESNEEMRS BEECERNAKENCELNZ &
EEMZCEADEND, HERHOEHE, &%, T
. FEOBUECBLTHICEERETH S,

PREMISES

17

Storage areas

RERKE

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.

H. &BEEGEND) OGN ORI EET o8, & |

EEEIEX+2CBRAL, BERZOMOEY. -85
DRATHCCENTELLICHEElEZEE, DD
BORUREROBEMEELIIELATAIMENOS
EEHE, EFLEB AT I2AD0MENTIEBTEELDS
C&. ZREREHITLHWESICESERETIL,

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

2 FIZ, BERSELCHBEICE. REEHOFFEEEY
BRTERICIIGEEEISCL,

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

Y, IF A FoE FOMORERORSCX. B
B, BE. EXCHALTENAEENRERBENHS,
DELEHEEX, E=4—7 32,

Production area

ahERig

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. RAROWEMOBAER., B2, B MIGE0HF
REMORCERNELESEIT0T, ERMCERANE
BREALSLE, BREASICL. RIELERTE-H

avoid cross~contamination, as for example, dust extraction,| D B &L EFRIELS L,
dedicated premises, etc.

DOCUMENTATION XE1t

Specifications for starting materials HRERHORE

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. GMPOD—{ & (441 BV TRRSWTINVBF—
AOIFEMNM RFEROEREYOREZICOLWTUTOE
BEAEELGRYSHHIL:

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

RS (BUEBSETU LR IBESEEREHRD);

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.):

EVORBRONM(RER- B, 25T EE6 R
%ﬁﬂ;%\) PR, RBFIR. AN =TEEOH
&)

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

‘2RER. —HEROVWThTHEH;

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

RSB ENERA T ABAR. RS EENRT 5

— ¥

=plant description, macro and/or microscopical
examination;

ENOER. REREAT/ X IR E;

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

-BEVEHERRER. LTI AERNOFTES X
Y- N—-OEEEAREET . BERRICALIEESR
AHREAFITIIL;

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

-BYGBEE. RADENRS (T —H—0ER;

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

"BALNORIEFEDHEISAL-F EEF BRI,

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

BERARRG/ X EBENEE (7o 5. BEE
MBALEEE)EHRT IR LT ERAE;

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

;;ﬁgfﬁﬁlﬁtﬁﬁﬁ; FAohdFERRUGRES LREDE

*tests for foreign materials.

4

EYOHES;

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

HE/fEYFLEOTOROEHOFLEEMHT -0
IS DRBEETo1-BRIXRE TSI, MHIBSFEIED
;ﬂ_%_&fﬁl..‘ TEORS SE BRHhOoBRELRE

Processing instructions

ITHEERE

8. 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. TEENTL. 58, Bif. SALE . REHOEDIC
WLTITOTESELMAEREIC OV TRRL . BLIRR-2
E HRXIENFOYAXOERICHANSSEEESHE
Lo Tl REUEHRTI-HOHERLEEDRYEEE
2oL THERRBTE, '

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.

BB R RE 5 O RE SO, REOERRE
B BRI R, MR TIBA LT OBRMEEALDY
HZOFAETRHT BE,

SAMPLING

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

TEEIELIOEMORERTHY  FH—LLSHEREE

1800, ERORERDE. TORROEFIRELS

THENHBIOEBEE > TREBLAIThIEESAEL, &
AYbTOWT, TR ENDORFIC YR TEEES12L
ThEEniy,

QUALITY CONTROL

m L EH

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.

B. Rk EEOEYLEEDMASNEIRBERREL. G 8
S{EBHL. EEMBEORE. ABEMEA. Fi—1%
*BATIREERSMAOEERL. £FCHTIEE
DHEMEEEFTIHETHIE,

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

9. LT DllY, ENEEERANL R URRES DOER
ﬁfﬂfl{ﬂ HHEBRIELTFICERBEIh = ESICRELE TN
inTgly:

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.

mRERORATESRE. SRS OEREER. E

RTIDHLDTHACL, FEASITOVTORBETYT
S&. COEE, BNH M- RS A FETH 555
X, T—h—EaERLTELL. BMOEDNDER S
AShoTWHIENEERES NI ENMEEER AL D
BEIk. TOMARSEREL, RRLAEThIEESHL,

*

[f 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.

EEOARENENOEDEEESR N IEROED
'H’.Eﬁnn@iﬂﬁnniﬁﬁb EADFMEDDEEHMNT
AHGIESR. BEOAVEsEEHhETERLTEL,
L-_CD%lﬁ@ﬁ%ﬁl-?b‘f;ﬁﬁi'réﬁ.I‘J‘ih-liffd-bti-
\
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SAMPLING OF STARTING AND PACKAGING MATERIALS

RERUCAMOYLTILT

PRINCIPLE

IRAI

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.

BTV T BERREETCHHN. TORECHLT
AT OLEBIOHETENMT S, £EERFLELY Y
TIVISDOWTHEBERIEL LA T, £HNIH B4
REBCCERTELRL, JoT . WELY LTI T OER
FRBERAAT LICES>TFRARLERTHS,

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.

EH TV TIZDNTIEGMPE AR E6= . 6.11IE M S
6.14IRICEENTIVNG, ChoDHBHARSIUidHRE
§&Uﬂﬁ®ﬂ-y7'b7“(:|¥l¢6ismﬁ AX A TH

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. YOTWERMTEABL, BEGT T 5 (CET
AAFICOWTEAREUESESL-EHHI@E 2435
Lo CORL—=U TR TEESLCE:

=sampling plans,

YT S HA.

=written sampling procedures,

XEB{eEh YT TER.

~the techniques and equipment for sampling,

BT T OO RUTES.

=the risks of cress—contamination,

BXERDIRY,

*the precautions to be taken with regard to unstable

- FAREBRV X EREONRI-HLRSNA<ETH

and/or sterile substances, -féﬁs
*the importance of considering the visual appearance of I R, 2. &U?’Wb@ﬂﬁﬁﬁ[:')l,\f%ﬁ?‘%:&
materials, containers and labels, |{OEEM.

*the importance of recording any unexpected or unusual
circumstances.

WS TR, NI Bl RO TG T
HEDEEM,

STARTING MATERIALS

HREH

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.

FIZOWTREEEN -
DA, 1 DEFRBECTIRIVBREINTIVENCEXFEET

2. HRERHOESLEAYyFOR—EX, B2, ELCT
YINELTOEBENSIERL, T-A—HRBAE Y
BlCOAFRIEEND, BBOH
SR OHOY L TVERETICLE. HEEHORS

gﬁ% N)T-2avFOFIRNRISh TLBESITIEEH

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

aé COR)TF—avB bRl TOREEE ET 5o

*nature and status of the manufacturer and of the supplier
and their understanding of the GMP requirements of the
Pharmaceutical [ndustry;

SLEERUBRREORERURR., EELEROGMP
BHHTHHMRE,;
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*the Quality Assurance system of the manufacturer of the
starting material;

“HERHOBEED R ERIL XT L

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

-HEREEILEL. EEL TV SELEEH,

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

"HRERBHOEERUELLEZERATIEERDOEE;

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

TOIIBFREDOT, HERHOBEARBBCOUVTIE
BARERRYT ST —LavEADFIEEEHRSTHS
EAYL BT ISR T HRFREHI DWW TE IS A:

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

RS EENIIB A O AT SRS,

=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.

SBEREDERMASNID, NLEEEOBESH
Y. M OBEREO KBRS AT LEMASEELD
SUERE) T LRGN EMMNICERL T T, &
EHEOHESN-BRICTALTZHREY:

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

FIRZOWTH Ao F =23 a2 = mT A 83, BLF
DBESEMTHS:

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

TO—A—OLSLHNECIBEEN I HRRET,
BESATFEIBZEESh TLELMNES;

=starting materials for use in parenteral products.

ERRICERAT SRR

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 matenal, knowledge of the
supplier and the homogeneity of the composite sample.

4. HRRERE/ YFORBEG. RERLGT T ILEERL
BETHLICKYSEECES, RERBRAICERSA -
YUTNIECOEMICERTES, RBRMGY L TILEH
WY 2= HIRMY B4 L HIEHEHMITREL, Yo S
DoJtEICRET CE, Y TIVEBETA-00
BROYUTNELE, FHOMNE . BEEONERT
gAY TN BENEERELTERT AL,

PACKAGING MATERIAL

at

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 AMOYL T T ET L EELTOREEREIC
ANBCE: ZRYHE. VELTI5E. AR O (—
REAMENLENRISH - E8), 8iEAH R, RUES(-H
AR EBFORBERAL AT AICOVTHBELTNS
B, EWY 39 TSI REL. YTy
JEtEcERd L,
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MANUFACTURE OF LIQUIDS, CREAMS AND OINTMENTS

; — —
Al 7)— LR R URRFH OSLE

PRINCIPLE

IRl

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

H . D — LB R OSSR, BER T RER S EOY
HISHERENOT, T, BRETHT LB EE
ERUEFRIEESLL,

Note: The manufacture of liquids, creams and cintments
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.

i BAL, 7V — LR UECERIOBGE ZPIC/sGMPA AF D)
GMPRUNFHLTABS (LA ARSA IS5 E, &
%:_l_ :;E, R4 BICRIECBIBL =R MooV TaR

PREMISES AND EQUIPMENT

EME UK

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 ¢ontainers are exposed should normally be
effectively ventilated with filtered air.

| ERASHEERET S0, BE R ORI 5
VAT LORBIHERSN 5. 88 XA BRS IS
ABBABSARER L, WA, B =L R T
BHICRATAREN B S,

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 where
residues can accumulate and promote microbial
proliferation.

2. 850 BR. BERAUNR TEBRLEC. BEKE
THBELOTIES SR LTRHFBRETH S, £UC,
BERETIE, TURLY © BRMASEELMENON
BERESEORTOBSEAERNRITT ~ETH

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. AREGRYNSARBOERERTIRETHD, <
DRE . R BT IR EEREDATULRRF—
WAHHELTRIREh S,

PRODUCTION

BiE

4. The chemical and microbiological 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. BECBVTHERY KO EENEUCHENTPHLE
EREL. E=4—TALENHD, MEMEHEOUR %
B D18, KVRT LDEST ARIZEEFNSHEHND
Do KLAT LOLFRHERC X/ UF—2as %%
HADISvL T F IRt > THESENADRMICERESH
ECEERATHADENH D,

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

5. 300 —FCR AN -RHBEREI BT
RIS, MEEEBLEThIEESAL,

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

6. EREICKY AN MERX T (&, ELLMEERISERE
hATEERIATDRITERLEThIZEDLEN,

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

1. FoR— X ERE DY ED K3, GHECZ0
b FLERELDLS55EL0%, S RiTEEIh-7
NBREShIEBRICAKTIZESEL,

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 RCARE. BoT. BHRE DWEREERT 555
[CEBYRETHE. BETERUFE TATRICIE Y
F—2 A ERBLETIZELL, GRS
W, FETATEOBRBEE, TR U TRORT Bk
BICEBLATRIZESEL,

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

9. RRUBEFILCEELAVES (F. BROBREY
MEUVRFEGEHREL. FLEThEESHL,
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MANUFACTURE OF PRESSURISED METERED DOSE
AEROSOL PREPARATIONS FOR INHALATION

Ei!l
E BB T OBE

PRINCIPLE

=Rl

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.

EREH/ N NILVIEEA - EREZEL OWRAROELEZ

X, COREOBREMSELINOMDERTEENE
Kehd, Chnld, MEYFR R URNFSEFR/NE
[T AERGETCHELLZEFAIEESAN, SV TEESS
?c)g’f FLTEAEROSS INEM ORI LEICEE

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 ERBEIABRAROBEIIPIC/sGMPHARRL. =&
ST RS LT O MOMBNA (RS AZiEbiithiE
BB, BHAFFAU(E, BAROSLE T A8EE
RAUMZEREH<,

GENERAL

EHREE

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

1. —RNIC. RO2BEOMERURTATENHS,

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) 2R FETAZ MEFETA) . HRADOESFFICEDR
SEREBL. BEREEBRICETATI, NILTEEHEE
B IANWTATLEN L TERSOEHNFEFATIE
&> TRBRERERES D, BREICIIBERERST
OIS, HFH P OB S OBERFERICED,

b) One-shot process (cold filling). The active ingredient is
suspended in a mixture of propeltants 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) —RIFETAZE (FRIFETA) , B FOESYICENK
SEEEL. BET RV XIHER FIHERHT5. L
T. BRRE. B BB 1BETHRTATS.

PREMISES AND EQUIPMENT

BBV

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

2. BB RURETARITREARY 7 A—XF AT LTER
LiziHhidiabii,

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.

3. Blm NLEFEADBHB RN EShIXRICELDB

Shi-ZREH#GL. FOREEIE, DiadeHd L —FDRIE

E’)Eﬂi’éﬁfcb. IT7RYOENLTCAZLEITRISREE
\D

PRODUCTION AND QUALITY CONTROL

HERUVRHER

1
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4. Metering valves for aerosaols are a more complex
engineering article than most pharmaceutical components.
Specifications, sampling and tegting should be appropriate
for this situation. Auditing the Quality Assurance system of
the valve manufacturer is of particular importance.

4 MAROEEEZ/ LI X, BEOEELHOERE
m&UbE. BRELRHBRTHD. JoTETLE
B YTV TRUBBKRBETHS, LT RS
DRERIE AT LEEETAIENBICES TH A,

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.

5 023 R KU REL WA TERET BB, TCH
Ttk (% 12, bk, HHV KR OB EBLY
FhEALEL, TETHIE. ETADEAISEMDS
BEFICEMNDELL,

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.

6. BRBRU/ NI (I, AT TERE OMBEE (AT, 5
REGE)DESAERME, RNTFBOLEEDSE
MECLENES. HZAEA~DFEHIZHLTHEY Y
T AVREFOFIRTERELE T NISEELE0, £
®. NILTIEBESLERAShEARIZES L. T
TEDTDOEROMBEHFLEE LBV ES3(2T 580
DOFHREERLLThIEGESG0y, 51T, Beske
DEEXTATIVIHEETEH . TTAEMIZSAUL
TEBRLBFhEES0,

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

1. RTCAIREFELT, R CABMICBITAE SR |
BIRITHA LS. FEELGTREES AL,

B. 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.

8. _RIETAIRZERAT3BSIL. ELLVERERIT
BAIC. EEuDLavb b ELWEECHATEERIELE
FRIFESEN, TOEOICIGER I, ZEETI00%E
BOFoyOETIEMNEELLY,

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.

9. RTARDIEEEZERL. F AL —IhBb |
BOESICLEHAELESEL, U—REBIE. st
NITHEBARDOREERTIH EZCTRELETRIELES

gLy,
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COMPUTERISED SYSTEMS

Pt AT

PRINCIPLE

LD

The introduction of computerised systems into systems of -
manufacturing, including storage, distribution and quality
control does not alter the need to observe 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.

CTHEAENERERTE BT ETARECIIELY

£E.E. RUREEEZSDEESATLICOY
Ei—2b AT LEEALTH, PIC/S GMPH A KD
DRRBOEFOLHEE (TEHSEL, avEa—4{Ed R
TLBRADFICEEERICEERb-E ST, S£524

LYo ARL—S DB 5AH DT B RYES. HRTDS
AT LSRR SWEOURIISLTEBLE AL
FIdlY,

PERSONNEL

AR

1. It 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,

DRI, RELERABICENATFARTHS, BEHS

1. EEGABRUOE1— B RTAICEET AR

MEDET. BEOORELFICEBNTAVE1—4%EH
FTEERICOVWTL AT LOEBEGEAOINGEEZ 14 TL
B IEESEL,

BYLFARSBESHh, 31— RF LORE
NITF=2ay B RGERECEALME IR tER LS
(pal By @ N e rd= AN

VALIDATION

NYF—=2ay

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, operaticn, monitoring and
changing,

12 N F—Sa AR EREE N SR T ADBEASH

SRz, NF—2a AR HMRIZEBNTHEIOH.
BRYAENOFHREROHFELXSOELOERIIKET
B. N)TF—=2a(Fa P a—4L AT LDSALITHAIIL
ERO—MERTEZZ R TNIELSHN, SOHATIL
ICIXEHE. g, T05S5304 . BIL. ERREG. &R
&. B8, T T RUERDRELNH S,

SYSTEM

AT 4L

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

3 NAMBET A AT LEGET 5CE 0G0, G ER
DOTICEBERE LA TSRS EL,

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, objectives, 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 YATLIZDNT, R E X EEL BURES
XFAFTITILERD) . BITREFOREBICLTEA
hiFanisty,

FAl. BH. tF1U T HREOFERUS AT LDER
B, oo Ea—20Ehbh B HAELEE. BRUF
ggoﬁgw-‘zx—‘rL\&UﬂEtmmﬁf’ﬁml::u,\'cﬁaiﬁ
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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. V20X 7IRaVEA—REL AT AITEST, ERICE
BARBETHD, TOIILY Iz 7 DFEAE L, VIR
IT A REES AT LS ONELESh O LERET
Léf:&x ETORIGHRBFIREER U TN E RSN

\0

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

6. VAT LITENGE ST, ERET —RAARTT—
SUB(ONTHEET 5= OBEENBAH AT TV
[FhidiEsiil,

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 results.[f a manual system
is being replaced, the two should be run in parallel for a
time, as part of this testing and validation.

7. AUPa— A AL XT LAE B RS R SR B
ERICABREREL . 3158 DR ASERSN S 0%
RELAThIZES R0, AMEESEE LN L85
%, RBRR U/ T —> s O—BEL TR OB
EEBHLCERT S,

8. Data should only be entered or amended by persons
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. T—AlL, BAFZT-FEOANAARNIEEC=S
L2 TR IEESEL,
EROLGWT—2 A hZMAIL T 5B EAEELT,
F— RH—=F, BAI-FOER. BUaE1—4
KADTIEAHMBAEFOND, EROGEVNER T4
%E?§L£:$§~‘/x-?m:§ﬂﬁﬁrﬁ&aﬁ’é:&t:oL\'c

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 operator or by validated electronic
means.

9. BERTILFAN BIAE. RDORWELEOE
BRU/\YFHES) ShHEA. RBOEREMCOVTE
MOFERETHAITHIEELE,
COHERALE2DA R —E XTI F—SavrEmEF
DEFHFRICKYRETES,

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 EBRUET—SDA DX IHEREIToLARL—E2DE
BAAVE1—FL AT LELTREESN B LS TV
FhERLEL AhEhi-F—4% BT SHERTIEE
ShE=BITHBLGThIEESE0D, EEF—4 A hich
FTOLNELERLRESN, BEEHECOVTOEHE
RICERBSNECE, TATDOANBRTEENT L8
R T SWEEE AT LAICHAAD CECONTEEL
BHNITELEV (“ESEETR")

11. Alterations to a system or to a computer program
should only be made in accordance with a defined
procedure which should include provision for 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.

|=iEL AL L,

N AT LRIFO Ea—42705 SLICHT AES (L,
N TF—2a R RBRUEEEHEORXIEENED
Bhf-—BOFEIZHESC eI I TR ITHICEMNTE

Do

R BBELGSV AT LOSGLURS I REEETIE
DRBZERT, WO TRECES, X ST HEFESL
BIFNIEESEN, BXEEBRICOVWTEAYF— a0 %

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

12. mAEEOENMORO. EFHICEESh AT —ZI(C
DWT, BEHRObMS (I 1—2SELRBDLS5E

U);GL?JL\)'EHEUZI E—H@ohdE3IcLTEMEIHhiEs
BN,
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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.If
changes are proposed to the computer equipment or its
programs, the above mentioned checks should be
performed at a frequency appropriate to the storage
medium being used.

13, zl:j:‘«f FOAIEIZHELY, F—RIHE X LBROGY
A—=TITHL . PENNEEFHFEIC LY BB
NS, BEFESH 2T =R DWNTT oA TTEER .
BEMHRUVEREICOLTEELSFAEAS AN, Oy
Ea—2%EXET0T0ISAIZRLERET3ES (L,
ERTIRERARICEAL CEYLGEET, Lilom:an
RiTEh5ZE,

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. T—RIXRHMI /v 7 v T HTEIC I BRELET
NIERDE, S0 T v T F—RUEHERBY . Bih =%
SRERICRELEThEESE,

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. YATLAMELI-ESIERAT 2R REFES
FRLTHEMEThIEES A,
REFREERICB T OHICETAEMIE. Thionf
RERRLTHRBECEEL TOEHAIEESHL, B
AE, ARERTT SR ELIESRE. TCICHATE
BEILTEMNRTRITEDAL,

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 SA7 LRAEL A BT T S FIRAHESh,
RO TF—2 AV ERELE RIS,
LOGSTRS RURML B EEESRELLH NIE
EBTELY,

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

17. FEAZRBLANL. - B PBOE % kL
TEFIREREILE SRS,

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 outside
agency (see Chapter 7).

18. AvEa—3 H—ERE T AN BEEEERT 5
B, TONBRBEOEEIC OV THEZEHL-F
BERAEFBLTOETREGELREL, (8 128 /),

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

19. 2B —3URTLEFERAL:. B X B0
Oy FOHTABTHRIZE VL TIE. S AT LT —YS
AXER—VoDH DA B R BT se &% 20,
NyFOHEAEHEEREL-EZ2HERCETL. 18
TEHIDELRHD,
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USE OF IONISING RADIATION IN THE MANUFACTURE
OF MEDICINAL PRODUCTS

I AR 3 G 3]

INTRODUCTION

37

lonising radiation may be used during the manufacturing
process for various purposes including the reduction of
bioburden and the sterilisation of starting materials,
packaging components or products and the treatment of
blood products.

BEEBMSRIE, N N—TFo RS OHRER. @k
DORERVNEEENS ONEEDIE LGB HOSE
TRIERTS.

There are two types of irradiation process: Gamma
irradiation from a radioactive source and high energy
Electron irradiation (Beta radiation) from an accelerator.

| RN BN EELNEEZASOFTRILY—

MARECE_DOBFNIATHH D, HHAEEDHLH
DBF (R—4R)MERSAEETH S,

Gamma irradiation: two different processing medes may be
employed:

HoTiREGASEE
HRICEZDDRGE =24 TOREE—RERE+d I
NEES,

(i} Batch mode: the products is arranged at fixed locations
around the radiation source and cannot be loaded or
unloaded while the radiation source is exposed.

1) 713wFk
REFHRBEORE CEESLNBIcEREEsh ., @it
[CIEBERIIBB T 52 & ETEhL,

(ii) 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)EH

BREEHF(EL)NICADHEBECTELESHh. HTsh
t:gﬁgfgﬁﬁﬁviﬁéhf:ﬁﬁ%ﬁ@L‘ FRat=m
5] o

Electron frradiation: the product is conveyed past a
continuous or pulsed beam of high energy electrons (Beta
radiation) which is scanned back and forth across the
product pathway.

B ESEXL W AR TR ERORIEICR T rs

EXBRHEE
hEBIRLF—BR (R—428) 2 EBLCIE SN 5,

RESPONSIBILITIES

R

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”), both of whom must hold an appropriate
manufacturing authorisation.

1. BSICEHMBITHREA— NN T BB EE (F
EBLERE) ICEoTEESN D, T DIBA TS, )
BREFTER>TULEITAIEESE,

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 WERA—-AE, BEDENEERTHLEED, 85

DaHICHLTREERS . ZREBSTHEL, WIESA—H
AMERLLGRBARSE (Tobb, AR ABHEhISR
LHMRIORE) (CHBSTeh - TEE R AR EFEES,

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

3 AR e L AL ERR R Ano 5t
SI-ERSN 5, RO

DOSIMETRY

RERE
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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, commissicning and control of
the process.

4. REBAEL, REHEFEALTRRBEZ RS oo
ERBIND, COBRBOEBEELLMERIE. UF—
AV . BRRUVIBREBROEERTHS,

5. The calibration of each batch of routine dosimeters
should be traceable to a national or intematicnal standard.
The period of validity of the calibration should be stated,
justified and adhered to.

5 BEEMT BRI/ WFORER. BEXEE

BRI TUVET AL, A A TH M

IRICOUTRAL. REMERL. BFLAITAIESE
\B

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. BEBRBEHO X v )T —Sas h—J R L e |
RARORAEOEEELANETIHEL. ALARSE
EEATIONEN, RSB EHEHTIHAICL. £
hEhOMBOBRENELRTTHOL,

7. Depending on the type of dosimeter 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.

T BT BRI 0 A T C. BE. BE B
Th LR ECOERRIR VR =0 ERL &
& DA EEDHHER =% . BE) RET 5oL

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. MESDBAEDOLE(L T NET IEBRORERVGE
RTOESEADESEL, REE, ANRUEREEEEL
THRELEFRCRELGThiEhsiun,

VALIDATION OF THE PROCESS

TatRF— 3

9. Validation is the action of proving that the process, i.e.
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. NUT—2a b TR (HEHE~DERL-RNE
B HFEYOREREEIEAHEHT H1TATH D, /N
T—LavOEREEG, IERSEOSECETAER
B EOFRBHRET3EH ORIz EYELGRT.

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. \)F—2aV(ZiE HEsh-RE CARERaLr
B, BHEROBRIVREDShERIT5-H0E8E
YT EEHIEFNITESEL,

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

N REFIERERCE. DALl TOEEFEET 5

a) details of the packaging of the product;

a) HBEOAKCHETIFAER

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 proeducts by dense product. Each mixed
product arrangement must be specified and validated;

b) ERBROEF NEGRE

B, BBEATRAOEHSFINIBAIL, BRE
DREBFRRPE EEAR(CI-TOB BICZ i TEt-
YLBWRIC. FICBETITL, BRTA2L0RER
BEIC. T3 =R LA TRIERDEN,

2/8



¢} the loading pattern of irradiation containers around the
source (batch mode) or the pathyay through the cell
{continuous mode);

c) WRORBBOEFEOMAREE (/o FRK) . RIZEH
EROI AT ER GER)

d) maximum and minimum limits of absorbed dose to the
product [and associated routine dosimetry];

d WRKORK/R/NRIFRE(RUEETZAEOR
ERI%E)

e) maximum and minimum limits of absorbed dose to the
irradiation container and associated routine dosimetry to
monitor this absorbed dose; -

e) RBEORX S/ RIREDREERVUCOHKE
zEHRITHSAEORENE

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

) REE. RBEOBRXEKMN. RERNESZFOFOOTO
R IRGA—4—

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

RRENEBICETT OB S . DREHECERFHE
[CER&ZHIEESEL,

COMMISSIONING OF THE PLANT

M ®MasSyi A=y

General

—%

12. Commissioning is the exercise of obtaining and
documenting evidence that the irradiation plant will
perform consistently within predetermined limits when
operated according to the process specification. [n the
context of this annex, predetermined limits are the
maximum and minimum doses designed to be absorbed by .
the irradiation container. It 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, 3=via= Y [d, TRERICH > TERT IE. B
SESMNHLMLHEDHLNI-REAN CHEL THEETS
BOMWERBL., X, X8I 2EETHL. COXHE
OFIBICEWNT, HoMLHEOHIBEL (L. B HE MR
WY EHESICHEI SRR BMEROCLTH D &
EO:EE (. BEALASTIC. ShoDBREMSHN
I:\ﬁﬁi)‘ﬁﬂﬁ?ﬁ ICRHAEhSISLEBNH - TITADY

13. Commissioning should include the following elements:

13, 33w a—oFCi3. BFOEEEE Lok,

a. Design; a. 52 Bt

b. Dose mapping; b. RESH

c. Documentation; c. X&it

d. Requirement for re-commiissioning. d H.a3vi a5 DEKRSEE
Gamma irradiators Ao v EHEES

Design Rt

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

14 BRBNOHIEFHFI-EVT. BREOBEHS A=
[35RINERE (X, EICLITOERICKE TS,

a) the activity and geometry of the source;

a) AN EELRE S

b) the distance from source to container;

b)IRIRE A B D IRE:
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¢) the duration of irradiation controlled by the timer setting
or conveyor speed;

o) I T—REXFAVR Y EE CHEHSh IEH~DOR
2R R

d) the composition and density of material, including other
products, between the source and the particular part of
the container.

dRELBRBEOBELHD EOBCHIBNERES
YR OMALEE

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

15, TDfth, AR B ETER R B EE CIIBEEORE
B, NwFXBHEBCIIREREICHLD, T, Bt
DEBEF1INBIZLEEZTH DS,

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 EHABAEE CRESAREShES, X3/ \uF
ARNEECRAMESERESN-BE. ASICHER
BEERBIATHEFEN B K. ;AL —E—(ZdoT
HHESN S XL/ TA—RIERAv— /R T~
EETHD.

Dose Mapping

HKESN

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 unifoermly packed,
dosimeters should be placed in a larger number of
containers.

17 BEIMBRECHENT, BREIGS SR & T —
BEOREBHRAZHFL-BHETET oL, 88
BN BRTIBHEOSL, BUOBHEX T43—
BRATHER TS DECEE3 DO BE BEICHRET 5
& BaA—ICR/EMLLE S, S EH L3528 D
BREODICREBELSThIERESE0,

18. The positioning of dosimeters will depend on the size of
the imradiation container. For example, for containers up to
1x 1x 0.5 m, athree—dimensional 20 ecm 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 cm grid in the regions of extreme dose.

18. BB OBREMEL. BRNEOAETSIZES., BIX (3.
ImX ImX0SmETCHEETHIIE, BEESATIXST
D20cmBEFRDORFIBYICH D, L L., BAT=REL-B
NEOHEIGR/ DN/ BABREDEBHMNEE SRR
. FHOMBEOEEM G BHERIL T, THREM
SANIIBRIC10ecmME TRBTACLLTES,

18. 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 pattem.

19. CORBOER. e IE/ 5/—4. BE 5ER
ggmz?:ﬂmﬁﬁma%%#ﬁiﬁmﬁm/ﬁxﬁ
v o

20. [deally, 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
routine 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 BRNCK. SESTICIBEOSL SHERTE
FERLEANBRD, L—F Bt ashdnt, BiIv

(BARBESRESNIBFTRUBHEO AERBE=4

D TRAVCIEBBEEHERBETIHHNEL, 83
Sh-REBR. SUF LEFEESEE-TLBEOTH
U, ThiZREARBICETIEETM BT Sh 3,
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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 required dose will be set
in the knowledge of the random variability of the routine
dosimeters used.

21 L—-FURBHTRRTIE. EToRHEI VESR
BOEEOFERERITEEEXFRIAT 5 208B8/8
BE. EFRALEL—F BB OSSO X AREOHMBEEM
BRLTEHREN S,

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.

2. BERAMUERPEBFANSA—25—RIRFL. B
fl. BELEThEZLLL, REDBERRUIEL
D& TORKTEFLETNEELA0,

Electron Beam Irradiators

BT ik

Design

B

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

23 SN RS OREOHSN R T8 RL. =L
TOERICHET S,

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

a) E—LYHE(BFTRILF—, FHE— LT, EE
W8, EEY—E)

b} the conveyor speed;

b)aLR7EE

c} the product composition and density;

o) BlmDM Rk LR E

d} the composition, density and thickness of material
between the output window and the particular portion of
product;

d)BALRIDEICHIMEDHEM. BE.ES

e) the output window to container distance.

) BELHAEOERE

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

24 BERICK->THIHEh A EL/ SA—4E. E—L
Bl RTFEETHD,

Dose Mapping

RE>W

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 uniform density, such that at
least ten measurements can be made within the maximum
range of the electrons. Reference should also be made to
sections 18 to 21.

25 REDMAECIE., GEANIAS—HGBEL CHEo7-
B—LRI—FE OB N, H—BREORBMLGESD

WEICREET S L EROTRILE—D&EERIC, 24

CEHLIODREERDLSITTHI L, #IER. X, 1810521F
TEBHEYTHL,

286. 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.

126. RBRSMARPEIENSA—4Z—EIRREL. &
fiL. BHRIIE RBRRERRUBEL 02T

DEKIIRFT I,

Re—-commissioning

5/8




27. 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
on the extent of the change in the irradiator or the load
that has taken place. If in doubt, re—commission.

21 A BEORESNICREST L5 T EX IEHES
DEEBHAL, ROET) HHo1=8B4, a3viazy
JEREEBI LI L Aasvia= S ORI, =ik
FRHEEOEENREX IBRTOEENREIZLS,
BRENELLBEE. BEERETAZE,

PREMISES

ey

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
necessary to segregate pharmaceutical 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. EMI;%_PE_%H‘:tﬁﬁ%ﬂ‘%ﬁ@i&lﬁlﬂﬁ(‘f:&):m’ﬂ%
BT B &SICHREL. BET AL, HBAMAEEShT
RREATHEDIh. FEERICI->TEESNELRINDS
Lﬁﬂﬁﬁfﬁm\t&ﬁ BT LETh %IRRT AR EILL

\D
EOFSEBEE, BRNSOBSEEYEICE->THEMN
BRIhAMHEMEHo TS,

PROCESSING

BHIE

29, Irradiation containers should be packed in accordance
with the specified loading pattern(s) established during
validation.

29 BRERN T3 CER L eI~ T
EEdaE,

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 during process validation and plant
commissioning.

30. AP, BHE~OHEEI AT BHmED
HBEANEFRTEALSTNIERSEND, BB A DERE
FSRBEAORE ORISR L DEE L. FatR/N)F—
ATV U T RHCRERE LR IEE S,

31. Radiation indicators should be used as an aid to
differentiating irradiated from non-irradiated containers.
They should not be used as the sole means of
differentiation or as an indication of satisfactory
processing.

3. BRERERBRHRERNT 21-00BBELTCE
ERTEC L 1o —a—%HE— OB T, BNEE
FHOBMEDEEEL TS,

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. 22 AZ LT B NI T OMDITERMIC LY FEHE
AR -ENRENEEIN-BENTH IR A
THWABREDH. BRERICBLT, E¥oMEEEI-HY
SR EITSEMTCES,

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 notified to the holder of the marketing
authorisation if this extends the irradiation process beyond
a previously agreed period.

|3 ERREDEHZERE O RS X L. BR=0E5

TRETIREIL. EERGERIRBEOAEEE. b
MU ELBRERICEELE TR IEGS 40, Bt
DFESHOREFIZEY., B THEABIICEEL-EEE
HASCEITEDIBAR., SR RIREE CHOEL
FhIEEsiun,
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34, Non—irradiated products must be segregated from
iradiated products at all times. Methods or doing this

M. REHBGEENARALE, BIFRERL TR
NXEBEN, 1 2r—3—0OF A (31) RUSEE Y

include the use of radiation indicators (31.) and appropriate |58 & (28) FizkUiThh 5,
design of premises (28.).
Gamma irradiators Ao vBBREE

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

35 BFXOEN AT, B, Dol nBEE:T
MRS RICRBINAISICBBLAIFRIZES L,

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

36 NyFRDEHFAXTE, DU L2 MOBRIEZE
BE{ESEETIIBRICRELATNIEE5EL,

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

3. HEROBH AR CE. RROBIE G MEER L.
BREOAVARFER ST 4—OvoE TR R ITED
Ty, AVRTEEFEGNICESRL., Re8daL,

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

BV NAYFROBHARXTHE. BEEFE VFEORE
RREZEHL. BRI L,

39. For a given desired dose, the timer setting or conveyor
speed requires adjustment for source decay and source
additions. The period of validity of the setting or speed
should be recorded and adhered to.

39. B GHREBEFERET -0 8RO BEMOE
(&, B Y=t T ATV AT EEFEHET AN
BETHD, IAIT—vT AT & R7EEDREED
AR, BEL. BFLETFRIEESAL,

Electron Beam Irradiators

ETERNER

40. A dosimeter should be placed on every container.

40. MBEHIMSTH/HBICRET L2,

41. There should be centinuous 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.

4. FHEFR. TRILF— EBRBRTAVATEER
EELTRBTICE AVRTEEUNAOCILDO T
I, BREAMNSEBRZELOTLOTIZIVL 3= S BICRE
LI-REAICHHTEL,

DOCUMENTATION

XEt

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 ZELEBSE 0. BHLH. HELERE. BRD
WAL BB E AR AT IS0,
F—EHHHIBEFEEL., BRLEThEESAEL,

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

43. MR OEXE L, Ao F X2 EAVFRO B
Shi-BHEOREHAZE THELETRERSLN,

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 cperator and the
holder of the marketing authorisation.

4. B \YFEOIBRUVHHORET. EEah-&
EEMNEEL. YL RELETFAIZESEL, FOF
&, REBB R IRGUEITEA EROFEEE L SISK
REREBRFETEELTEMETRIEES LY,
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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

4%5. WED/ T —> 3> ROy A= L CBELEX
/it BRTREICENLLNEOEMYRO1EE . X
AR SRR, S50 h RV BIRIRELE

of the last product processed by the plant, whicheveris I+ iZ/EiBGELY,
the longer.
MICROBIOLOGICAL MONITORING REMFRGER

46. Microbiological monitering is the responsibility of the
pharmaceutical manufacturer. [t may include environmental
monitoring where product is manufactured and pre—
irradiation monitoring of the product as specified in the
marketing authorisation.

6. WEFHES T EEn e EEDEECHE, oh
ISIZBGERTER EECRESATIVAELSIC, MR £ s
giﬁzmﬁiﬁf——é')yb‘&tﬁﬁﬂmﬁﬁ%ﬂ“ﬁ‘ﬁ@%%ﬁ#
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