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

50 ERlICEEShIIBE, DEEESIHE, XD
NEDHUTNOEEICIVENLRBENELSZ5E
13, HREEN R U OREERECREIZONT, /T
ELURLDERIZEY. JIOFHEEDHLIENTESD,
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51. Distribution of the finished product under controlled
conditions, before all appropriate test results are available,
is acceptable for radiopharmaceuticals, providing the
product is not administered by the receiving institute until
satisfactory test results has been received and assessed
by a designated person.

AFET, MREZTANLEENREERELEES
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MANUFACTURE OF MEDICINAL GASES

ERBHADOHEE

1. PRINCIPLE

1. RAY

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.

?I#I#%fﬁélzﬁﬁiﬁxa)lﬁﬁ@iﬁlioL\“C. my
el

AR TOERAH ZOEE LRI DN TIE, AXE

FEASHEL, ThbiE, EETEHSEEMNERTH
Bo LLIEAS AXEIZRBSN L0 LEET 555

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

P RRR O RL—2 PSR R A, DB E L
WEHEREEERAL . FYbORYRWNR T RSHER.

Fub, DxRL—2RUFIERARIL, BRECEF AT RITE DEF

A(2T-E20OTHLIE,

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

SE BIESRUHRERAIOBRGFEERROR
. REEE WA RUIE

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.

[ZOWTIE, ENoDBBELTHERTHLENTED,
e}

17
PoT. BENSOFLRIIRNRLELS,

Lﬁ‘g&b(%‘ HOFBFEDHAMSEDRRFEDYRIA,
HFET B,

basic requirements of GMP, with applicable annexes,
Pharmacopoeial standards and the following detailed
guidelines.

I, 8T DAmex, ERHEEH, RUTROFRGH
ARSAUITHED R T RSN,

2. PERSONNEL

2. KB

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

RybL RS O EE R UEYHRON O /- D&
ENFT—IRTF—Tay, RybLIEBTLET 1YL —
A—ELTHEIHSATUSHIT TlERL,

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

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

21 ERRARORTA B HEETO4 —YTAXFR—
VUL, EEBAAROEELEBIIOVTRSLHEES
LaiTh (s,

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.

2B T HOMPOERBIFEREL TOVEITIITELA
W, BT, BEICLHOTOEHTERLAIEERVERRA
HZOBBMNE =T BEMBIRCOVWTREBL TG
HIFAEBEEN,

3. PREMISES AND EQUIPMENT

3 EHRUER

3.1. Premises

31 &%

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.

FTALETIIEELEN, £z, ERAAROETAE
FEEERAARDTECABHOME T, BHRMTEELT
1FABEL, FlstELT, MLREISEVLTHMESTT
EpFAETSAR . BRLTHEERLEIOBELR
NYT—2av B T35 LEEHFIC, FEhb,

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.

A-ERRIC A EEAR-RERELEIT NSRS
WV, FREEGFRT. BERESh, BREUERE
FHREWATEDLIITLETFRIEELLL,

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

313 R CABHET A HESERL. LT AERTESE
SIZBREEBETHE,

a) separate marked areas for different gases

a) ARDEHEEIR L TRRSNRE
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b) clear identification and segregation of empty cylinders
and cylinders at various stages of processing (e.g.
“awaiting filling”, “filled”, “quarantine”, “approved”,

“rejected”).

b) B E— RUHETIRROBERECHLHT
A—EBAREICHEAIL. BT AL Bl IRXTARLE
BLIRCARER)L THEHLER. TEBEHRLTE
BEOBRHEIE),

- a reference to the filling station used;

- ERALERECTAXT—avizdvT Rl

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.

CNEDEADLAILDSEERET HHEE, H%EhE
EAOREOHE. . RUEHSITRETD. K
IZRR. BEOYERET 5. BELRET D, EHE8
RY B, TOMOBLGFE, EALDIENTES,

- equipment used;

- ERELES

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

s RCAAAREEEHRAROEDAOBHERBE~D

SR

3.2 Equipment

32 &k

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

;‘[LT:%(D'GZB"), e, EHBEREERELAT R RS
by,

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

322 ELVEBRITELWIRD R CAShBCEEREIC
LR £,

I TF—2a v EHOBERETATO RSN RE5HE
FOHAMNFNSEERLTEERLENIE,

T4 —LRICIE ELWRBOA S ERTHETHI &
5. BEOHARITHEDBEHRAD SV ITITHRELIZFE
G EERITH L (R TA— VR RUBRBHOER
[FERMLTRERVEEOREIESITHSD,)

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

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.

BRATZOFTAZLTEELEN IS EL T, ERUS
OEMTHEAShEHRORENDEELERBHAD
RELAEFTHY, MOEZFOGMPEENMREN TN
BEITE BIERBERARATICLNHESND. ER
RHAZANOFER%EHIET 55, FERBAROTTAR
A DBIEEIFIZ, N T—Lar RIEFHDHERBILF
BREERLETNIEESE,

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

325 FEAVOCHZAOBHALVIE—BEAOHR
T, BRICHESN - REREOLOFERLLEITAIEY
YA AN UL,
EERAHADOREN DL, ERATAOREELE
LA RIEShEERBARE. ALEEOEERA
HRERLAL TR BHRLTERL,

« pre filling operations performed (see point 5.3.5);

- SN =T TARIREGISBIR)

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

CRTARMBRUETCARDIIOT—OREEFA4X

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

F RCAEEERLIEERORH

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

TBRGERADRATIIEGAODTTFSOR, S E—D
ZAN, S —E R BRERVE Tl EREE DA
=vlb

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

CEENERETE KR CASNECEERRT 20IZ)
ERFENRSA—H—

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

- REEERROER, & TAONICRRESRERET
g%é(:l;h BRALEEN RO HEREF Ty IO

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

BRI RCAShECEERR T 5 50BYEHEICE
BFTVIDIER

- a sample of the batch code label;

CRYFA—FSRLOHUTIL

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

AL AOHES SV ITER TV HRENECREE
IFEDRM, Ffo, KTAEEERENSBBLIBE .
TORBARBENIEERT YA,

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

TR TAECHT AR CAFERERICLSREDH
HRUES

5. PRODUCTION

5 R

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

51 BHAHETOLITOEEZIRZITOLNTETNY
F—avEThEtnEEsgn

4. DOCUMENTATION

4. X#E

5.2 Bulk production

52 /LIRS

4.1 Data included in the records for each batch of
cylinders filled must ensure that each filled cylinder is
traceable to significant aspects of the relevant filling
operations. As appropriate, the following should be entered:

41 RTAFBHROR// \WFORET LY, L)
F—CLITRTAERICEET HEERHEA BT
HHLIIUEHFAIFBEFNIEESE, LT ORIEEE
PIZEBAT BT

+the name of the product;

CHEOER

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 ERAENO/NILIHRL ALRERISEYER
L. BLRRAERN S, DECE AN TEEETES
hd. (BRSBTS DHD L3I0, ChioDHRIZ, &
?ﬁf%%@ﬁil:&‘), REENZ AN EREREH
£y °

*the date and the time of the filling operations;

* RTAFR B &R
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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.

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.

522 REAR, RUERBEIZH T 0 HE. 201
DEEYRCBESNDTHMICELTREL X8
BHAEELRN, £ 2 BTN 70—Fr—hk
BT IEIRD LY,

523 DHTELGERIRETT E8n %K’C{’Eiﬁ’
HEFITHE LIRS bA0, FIAE BRIRECES
HERETAREEABITHYIL, ZOTRIZE S8z
BYRBRMVE IS0,

5.2.4 Separation and purification steps should be validated
for effectiveness and monitored according to the results of
the validation. Where necessary, in-process controls
should include continuous analysis to monitor the process.
Maintenance and replacement of expendable equipment
components, e.g. purification fifters, should be based on the
results of monitoring and validation.

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

Bfgébrﬁﬁﬁtér systems used in controlling or monitoring
processes should be validated.

;—~~/3/€%E’ﬂb COH‘*E! ﬁtafﬁﬁbmv‘mi&b

ZNA

BRIZIEL. 7OERFIEE,. TOEREET=4—T B8

DEHEHHEEMHTRETHB.

RAFOHEGBIRIL BRI LA DB O3,
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525 @ & TENEEQRFREECHLL. T2 |
HEZ '}'UJU’&L’CmFg‘I’,ﬁi’éﬁa")?&lfhli&bﬁ-t\

5.3 Filling and labelling

63 RTARUERR

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

531 ERATROATADLEDIZE. NIFOREES
DR RIEESAL,

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 ERAAROERL. BUCERNERISEESLT
W hidas i, BRAOHOIIEETARORT A
BRG—IUABEL R TORITIEES ALY, SYLE —IE,

EEMNLEYIRESND LS, BNE R UL TEE
HTHIEMNEELN,

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.

533 JLA—LERBARETAR=I4—ILRE. 15
BOEBRAHR L EBEORAERBIRERET
RETHAHB22 BB), VUL F—EBRBRROBHRAEE
HERICT DAL AT LERBELULITIERSED,

526 TRREMBLES4—3 3D BRT s E1—
BURATLOINYTF—2a v ERELETRIERDSEL,

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

527 BEITEIZBVT. N\vFOEREXEEL. /LD
HRDHFIZEE SR IEA S50,

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

528 HAQEECENTHE, REERMBI-OLC B
LTERLET RSN,

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

529 EREMRPICAEEMCRBESN KA ERAA
ij‘:‘}‘iﬁ%‘éﬂ%!isﬁi% CEYSEREThEIThIEA
BN,

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

5210 BIEB R DB DREEH b DBE T,
BEROEEESHET, &b@é%%ﬁ%‘:%ﬁﬁé&ak‘i
DIEFIRFCH->TITDORTRIERLEN,
BRDTAUICITHERELE NI BB
BRINTVSIE, ILFRVTABFONR—D, RU
TR AL IR OEGEIT SN OEEELSCL,

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 AROZELE, fiRZFESNER—OHAEE
ETHNLIEBIEMLTEEN, YT ORBEE
1Zdy, %liﬁéim‘:ﬁx@%ﬁh‘iﬁm?ﬁ;é:tféﬁ:émli
BN YT &, LT B TIZMR BRIO R EL
D BT BB ELIRO ALY IS IRE
FHIENTES,

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

5212 ERRAQLOBREAVFELTRSESN. BE |
THERAT/IITICHVEESN, ZLTRTAD SIZ
ERTTHESALTAEELEN,

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 FETARMBEREDFRERUTRAN-JIE. XE
{EENI=FIRIHES>TRELGITREER L, CoE
&, AT ZIER OB OB -BE DS BEAITTHE
ROBRIL FIZBRTHD, Rin-EESERSNLHI,
BRDBENZEDF Ty I A SN IIEES, 5242
FREFLEThIEGDAU,

5.3.5 Cylinders should be subject to an internal visual
inspection when

* they are new

sV E—-RREOEE

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

- KEIZEBTRM K EEOTF A CHESh -GS

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

BEAEIT T RRE, DU —RE~OBERERTS
5. EBRAETHIORBERELZTAERDRN,

5.3.6 Checks to be performed before filling should include:

536 JFECARICTFRERBLZThIEERLAEN,

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

- DR E RN E R T AT REG~5
baNZHIET %o

* 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;

* BEQBULI LT —E EBITKFHBE
MATERSNTOVENILERRT S5/ KJILTR

ELETNIERLA0,

ZORBEELT, ZEEOFHIZHEL, AYF—Sas|k
YBEER DT LBk E. BLONEERREEFILN
Fifohsd,

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

Ehli %ﬂbb‘iﬂb‘éhft‘éh\fﬁb\éﬁnﬂ?éo
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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;

ERBARVBRIC AZH. 7T—IICLORTET. B
Oft5E. TOHOEG. oIS ESE AL
A, BRICEDNMEREETD, DU T — LB H®
T.EFEh, TRAMSh . BFSWBTHIERLEL,

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

BV =0 XEBEREROSRROERBRE
FrudL, HEERHRIHLTELLERBRTHEH,
EINMETERT B,

6.2 Each medicinal gas should be tested and released
according to its specifications. In addition, each medicinal
gas should be tested to full relevant pharmacopoeial
requirements at sufficient frequency to assure ongoing
compliance.

62 BEFRAAREETNREN., ZOBEIH->THBRSH T
HERBHESNEF WSS EN, B2, RITOEH%
HFLTNBNERRTS-0IC, BET IR TORAR
BE+HRE TRELRIThIZRBRN,

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

63 BEINTENILIFRAFE. R TADEHIERAE |
HENBETHD, (5.2.1288),

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

S —OMETANEHBREF Y IL, KEFRE
XIEZFNHBOTAMEESNTNBENESID, EHIZK
BOXIEEBHGHAESAURET 2 ENHBERE
TWELNESIIERERT S,

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

BRIEE R HLT AR REAEEA TS
IETERT B,

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 |52

changed on the manifold.

64 BHOIIL A —FRABICKCATESYZ T4 —ILF
ENLCH—OBEFRRAARNTECAShDFE. =
TA—LERTABIZ, SUEHIEDL) T —H RO
HEREERABERBLG T NSRS, BELIS
B U E—ERZ I — LRI TN A DBk E R
ORBEEBLEITRIEALE,

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

537 BRCADEDISEIERFUH —IE. FED)
ROEBRNMNRITIIZ B L3I+ DINEBEF B> TEMLAE

IS, EHHADBEIZIE, 200 bar DFETA

FEAICH LTI KB L L T500 ppm v/vHiBD

IBEIINZTRETHD WMOFKMEHDFETEIIE

REOFHYR),

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.

6.5 B—QEFAAINA—C—EIZ—KDDE

BFBEESNDGE . TOERT DRE S A IILEIZDEL
IR, WE) A —ORERRBEERRBETOLET
NS iEh, BFETIRTAYIILOBAELLT, BL

ABRBECEECRAC/\YFO/NILIHRERNTEET
BIEN BB,

Cylinders"éréhld be prepared as follows:

YR TFISRS FACERTHIENTES,

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

LA —ROBRARE, BENCARER THRAET
NAEEBE (DA EBTEH R DHEREHY150 millibarl<
RAVESHD)

by blowing down each container, followed by purginghu‘s'ihg
validated methods (partial pressurisation at least to 7 bar
and then blowing down).

BEREEREL. \UF—LalERAOFETH R —
SFBRDHLELTbarE CMELZ DHBH T 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.

BEBREALITHRUTEA TS YU H—IZDT
&, BRIEANEEOHEICIE, HERE150 milibarEF TOE

EIEFIEAFTAETHTHD, thORIRFEELT, BEH
BOERA RO EFMETHEITNIEES

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 BRBAKRTASATNIIEE . BUAHETRAL |

ITHIEESEN, RTAPDIIE—D 5 EICE
NEBIIBEMSEELAR BYICRTAThTNSILE
R TED,

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

6.6 2T T UL OBEORLLHRER—DT=
TH—REBLT, VU E—DFTCRELTERBHAR
ERETHHE, FYZR—ILRRTAY A OBz
EBIERDUY U E—ITDONVT, TRTCDEVESHABD
TERHR, TERR. TLTLELLIEKS S ERBET
W FERREEARDONTURARIC DWW TR R R E
nbmmlmbm\ I FIRDORTATDE
. BVH—T, ETOEBESHRIZDONTHERHA
BREERRBERBLAITNIEGOEN. FLT, EHT D
FECAYAIINEITDPEEBI RO LY E—~ (DT,
,mf.:7314:0)/\7/173zwa&%m%&é%ﬁﬂmfmﬁ&
Y (AN

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

BEHAPA LSRR LER/BREESTNE, KT
KIS R B . AT DRSS A0
BESFHEREND.

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.

6.8 L F—(L2fBEU DA RERETABE. K TA
TRIFHRMAEF—CELGERSh., BEITH—T
BHHEFREET HELD THLTIFAESI,

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.

6. QUALITY CONTROL

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

539 BIJUHF—IZESALERAL. BTHELZITA
[ERSHE0D, NyFBERV/XIGETAR . BRI
BOTAIFRLTHEL,

6 REEE

6.1 MEFRAFBIZERSNEKIE, DL TAKER
LREOLOT, EMICEDFROEREEHMMICES
A—LIg RS,
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6.9 Each filled cylinder should be tested for leaks using an
appropriate method, prior to fitting the tamper evident seal.
Where sampling and testing is carried out the leak test
should be completed after testing.

69 RCAFDIIE—IZ, MSABRRY—ILEEET
BN, WA EE AV T)—IRBRETOA T E
DIV, YT LERBLRRETIBEIE. HRO%IZ
U—OEBEERELEITIIEELEN,

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 BEROEESIARRIERRRRIERNZAER
TATHEE, FRERSRILICERRUEEHRE
EHELLIFRERLEL,

7/10




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

INLBERETAT SR, ATARBEENBYRES
IMBERLIY TV OSEAEERET ML, T
ABROYUTVERIBTETHD. BENRETHBE
BERE, PEVBHHOERERICHAL TSI LERE
BT 2HORELTEHWICEELETNIEEELE,

Eompressed gas : A gas which when packaged under
pressure is entirely gaseous at —50 degree C. (ISO 10286).

EBAR: EATTCHRETASNEBIC, IT4FRXB0CT
LEMNRAETH HH R(1S010286)

6.12 Retained samples are not required, unless otherwise
specified.

6.12 MICHESNTOENRY . BEREERFLTHLCE
ETETHD,

7. STORAGE AND RELEASE

7. REEHE

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

11 FETAERDLY T —E A—VFAXF—Y Ik
ftﬂjﬁﬁmﬂ%ﬁénéima REELTRELZTIIL
ELTARN

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

12 HRVIOF—E, BN BARIcREL, BIniR
EISBEShAVNRIZT S, FEIUTR, DU d—a
FERShAETETNIVEEETWSIEABETESL LS
12, BRT REBLTOT, ESBRESh, TRiEhEN
BORSITTRETH S,

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

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

UHE— AR, HLIEZ D OB B E)T. ERAH
AEEEICEMTILOEED,

a;yogenic gas : Gas which liquefies at 1.013 bar at
temperature below —150 degree C.

BIEERIET X : 1.013bar T, T/ FR150°CLL T DRE
IZBWLWTHIETEHR

CTyBgenic vessel : A static or mobile thermally insulated
container designed to contain liquefied or cryogenic gases.
The gas is removed in gaseous or liquid form.

BESRILH A58 Lt ETRERTREANSGE
HIzHFHENEBRXIIBEHXRER, ARE. HR
RXLEARTEIEN S,

13 BUEBEOAARL. XRTAFAHERI) A —
Eﬁﬁg@%i FANGHLORBTEEREEENHES
) e - Sub N

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.

IERSR EREISLVBNEARIDEEARIZDONT
1T, RELHEOR, HEDEBERWVEThIEELR
e

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.

ERAAREOELEIZEEY ST, BHOPIC/SGM
PHARORERHICAVNA AXBTHERATSREOE
BRI TROBEYTHD,

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.

HER. COBETHIIF—LWSHEEERT .
H—ELERKRT BLbHD.

fastened together in a frame and interconnected by a
manifold, transported and used as a unit.

H—FiL: DULE—DEREOIET BT —%
BEL. T4 — LR CHEFEGLE0, VEDDL
—wbELTER, RN,

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

BEEE: ARtRzcs K bt EURBRORARE
BRETHIE,

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).

FAX : JE51,013 bar (101,325 kPa) TiRE15°CIZHB TR
SITHRKEE, IEBESCCIZEWTHESKEMN 3 bar
(300kPa)E B Z DIRIEIZHHMBE X IL. ThODREY
(IS0 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.

THERER : S F—L LI BE hERELE
BLEERERT BT, HFEDELILERHLEH KT
LMo TSR 2O T=HDRER,

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.

BRABT TV BREHGWTSUMNAR, ARESREHR
YiAd ERER- VY- TSR -BE 0
gntzy:dt"). EREBME. ERTLTTLTUCOBEY

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

;‘JT | ERAAAROEEETS . MROEEShEE

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

BIEAR . EAEMTTHRADEDLN-REITBLT,
—50°CTH AN —EATIKIZHE>TVBH RCERD LIS
HR G BIKAE)

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

IZTH—LE . —EE—FBLEEL DA RBENH
g&#ﬁuf:uﬁthLT:Uf%éJ:’S«:é&%kéﬂf;%ﬁﬁxli

°

Blowing down : Blow the pressure down to atmospheric
pressure.

REMH : MELTREE~NENMETSEHCLE

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

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.

FEIAIZS U H —EFIMBLI % CERFT ST RRF
. BRERTHMBEOETHICEFZRTIORERAR
DHTC, CNOTHYH RILTERFELTSDESERE
LTERT S,

NLIAR - BEREUOBOETOIEETTL
2 R COERAAR

8/10

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

ERAAR  ERFHLCEREEIAR, 8. THEN
CTHEFIREINDLEZEBRAL. EERELTHESWE
HARIZEELR,
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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.

RNEDRERF AP OERERITH-OKRRIELY
ﬁS;S;;rEL‘W#EO)EjJ(:{%O&ﬁl:ﬁﬁﬁlﬁﬂt%ﬁb{
L=,

B (6) PIC/S GMP HARSAY FHRYIRT

[5:3°4

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

HIER  —HRICOHRT F

MANUFACTURE OF HERBAL MEDICINAL PRODUCTS

B ERRORE

PRINCIPLE

TREY

Purge : To empty and clean a cylinder

K= SR —ERCUTERICTAIE,

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

R BRSIEICRS, T, B, BRARERTA
LTESHITMEL. BERETSILES,

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.

HESNADE D FRECEDBRAEVCEREL F
A AL DENEH, HRERHOEE, RE. MT
X EEOHEICEVTHICEETH S,

PREMISES

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

g% D BRIEAR BERERCARETBTSIEBXOT

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

Soh— - BIE BEES A0 AER
BERRILARES

Storage areas

‘ENTz

Valve : Device for opening and closing containers.

NLT RRORERARE

10/10

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.

EREETSIBRL. BEREOMOTY, $HIf>EE
DREAEHCCENTEDLIIHRMEMA DL HD
YR URBEOEYLLDITHEATAIMEDOR
EEE RXBREHILTIHOMRMLTREEHRLD
C& BEREREGTRWLSICERERET DL,

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

2 95, BRAELSB SIS RERE O]
BRSFEMICEINDERENSIL,

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

3. HEY. TFX X Fo& . ZOMD .
ECREGEXISELTENEEENVEREENHS.
MEGFHEER . E28—TDHTE,

Production area

WERE

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

EETSRIERMNECHEE BT RERLERAE
BREAVDRE, BRERSICL. RXBRERITHI0

avoid cross—contamination, as for example, dust extraction,| ) BARBIE M EFHC D&,
dedicated premises, etc.

DOCUMENTATION XEE

Specifications for starting materials HEEEOBE

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—EEEF (4E41 D) BV TRREh TNET — |
AOFMNZ, RBROEREYOFEIZOVTUTOHE
BEWELRRYEHHIL:

+botanical name (with, if appropriate, the name of the
originator of the classification, e.g. Linnaeus);
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- details of the source of the plant (country or region of
origin and where applicable, cultivation, time of harvesting,
collection procedure, possible pesticides used, etc.);

SHEMOERROFE (REE- bk, ZLUT2E8EH
HEE - i, IR, IRRFIE, ERSh T RS
BRERE);

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

CREFER. —HEROVTATHEN,

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

7 ERFE 2 OBUOREFRTHY . AG— «‘:L\')*—*ﬂ‘ii
BUTO, EEOBRKERIE, ZOHEOEM
3’6%75‘%5!]w&ﬁ%#baf%mumv‘hlit%m.\o %
OYhDONT, R EN ORI LYBATESLIIIL
BN,

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

L%ﬁ?ﬁf:ﬁ%ﬂ%k?’éﬁ%ﬁli. BIRAREWRLT 5

QUALITY CONTROL

*plant description, macro and/or microscopical
examination;

- OTER  AIRRE R U/ LTRSS,

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

SEUIGHESEHR. 2L T HEAERMOEDES XL
T—H—OEDHBEET, KASRICANLBESR
HBMEAFTHIL;

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

¥} FIE 2 i10)

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

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

WRAEEC )E*Hmﬂ’é"iﬁ%k&ﬁ[‘ﬂﬁﬁé

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

DFER;

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, ete.

%ﬂ:é'ﬁiﬁﬂb Eﬁi”EU)’E‘H .ﬁ%i%'&]\ Tiﬁj %
EHANTORHETENMOMREIL, SR IHE
OEMEHERTHEETHIL.

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

9. BIF DY, iEmiEE; JH SR URRHEORZ
éit;@%tﬁ:?uﬁ%ﬁzﬁliu‘ﬂwaﬁéht;vl ZEELETh
[EA7ELN:

EALNAREFROHEICEL-FAEFERRE: |

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.

BRASORETERARE. ORI OHEREEE &
BTELLOTHAH L, FTNLITOVTORBERT
C&, ZOEE, ENNHBNIERE A A THETHETS
1E, X=Hh—HFERVTHEL REOEN DR S
Ao TOHIEMMEERA R ITIENEERRAR RO
BEIE. TOWMAMSEREL. ERLETNIEELAL,

EEERORB. EXONBEERURRS LREYE

~tests for foreign materials.

CEYOHER;

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

HE/WEDFROTOROENOFRENHTH-H
AL OMBETIIGELRET DL, MBFEIED
§§_§§f€u TEOHM. BB, BRNOBREZRG

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

EDEORRENEROEIEERLS X LEROEN
HEESOAURKEEEL. BROEIRS DEENT

AEGSEE, EROFDHIZEHLETERLTE,
ZOFIEOBBEHEIT OV TR AR RSAThITESE
Ly,

Processing instructions

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

%Lfﬁoéiéia?ﬁéﬁkomrﬁaﬁb SCIREER R
x» B A RIEHFOYAXOERIZBLEEEEEDSHT

b F . REBERFETHLOOENLE DRYREL
Iz ot\t% RRBHT L,

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.

6. TAETRRIEIL, Rofl, . Blra & SRIBROHEYIC

EHEEEZANSOMECS>VNTIE., ORI
B, B RE. BIBEITISS T ORBEANDSA
EOFHERBTAL,

SAMPLING
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FE3X

IR

+the Quality Assurance system of the manufacturer of the
starting material;

SAMPLING OF STARTING AND PACKAGING MATERIALS

FHRUBHOYTJ T

PRINCIPLE

(-]

-the manufacturing conditions under which the starting
material is produced and controlied;

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.

LTV EBRLGERTHLN . TOREICENT
NoFOLRBHOHERRT D, &FEERRLENYY
T DWTHBREEBLIECAT, £RMICE B
WERCLITTERD, Ko TUEERY LTI T DR
FRERIIS AT LIZESTFARBEZETHS.

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.

EY LTI IZOVTIEGMPAAR O EGE., 6. 11N D
6.14BICESh TS, ChODWMBH RS/ IEHER
HREUBHOY T TICET2EBMA(E VR TH

°

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

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

TDESLERFOT, HRRHOEAREEITOVTHE
BRBRERIRT BT —2avBADOFIRERET 52
EAY BUFICR T HERMICDVWTERSNS:

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

CB-UREERENTIEAL AR SHEERE

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 YUTLERRT A ABE. BELET T IO IZET |
BB OVNTHABRUBEL - EHNIEER 52
Lo SO —ZU TR TEELIE:

»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.

BLEREHNSHEMASh AN RIFEREORENSH
Y A OBEEEORBERIEATLEBAZ(EEROD
SUHERE) T OMRAER AN ERMICER L TOT B
EEOHFSN-BRICTARTHIHRERR,

»sampling plans,

UGB

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

FIRIZDWTHRN)T—avERETHIEE, UT
DEERHTHD:

-written sampling procedures,

SXEEESh VTV FIRE,

the techniques and equipment for sampling,

ST OFHOEM R VER,

-the risks of cross—contamination,

CRXERDIRY,

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

HERSTHEIEEEShTOENMES:

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

BE.

«starting materials for use in parenteral products.

CERFICERT SHRERE

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

B AS. RUSRLOMNMIERISONTER TSI
DEEME,

-the importance of recording any unexpected or unusual
circumstances.

WS F I RITFEERHR RIS OVTHRRT
AIEDEEN,

STARTING MATERIALS

HFRR

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

2. HERHORZEGN\YFOR—MHE. BE., BaI2H

LTNEETORBENSFML. FF—HERBRAEY
TNV TERSN B BICOAMREIESI D, BHEOH
U OHDY T IRRETI LT, HREFRHOER
DR IDETRBEEITTNILRRIN TGO EERIET
&5, N\YF-2aVBEOFIENEILENTWSEEICIEH
shd,

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

4. HERE/ SYFOREIE. REALGY DT ILEFRL
RERTHILICKYEHETE D, HARBBICIEREN T
YUIILFOBENICHERTES, ARG T EE
9 BT 59T L BITHETRITREL, oD
YUURBEICRYT L, ERYVTINERRT 51200
BrOYLINEEEL, FHOMEE, HEFOMBRY
BEY TN OYEREERLTRETHIL,

PACKAGING MATERIAL

aM

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

3 CONYF—Lav b Eb U T OREEERT 52
&

nature and status of the manufacturer and of the suﬁpiié}
and their understanding of the GMP requirements of the
Pharmaceutical Industry;

ERREFROGMP |
BT DI,

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. A OIS T HBEIIDGELUT O AEERIC
ANSIL SHMYHE. BWELTIRE. AR OHE(—
REMGOLEIRISh -84, BE %, RUBEEICE
DM BEEORERIASATLIZDOVDTHBELTLNS
BIE, FMTEYUTILBITHEITREL, oYY
SEEIZERTE,
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RX
MANUFACTURE OF LIQUIDS, CREAMS AND OINTMENTS

F0ER
EHL V) — LR RUREROME

PRINCIPLE

[&E

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.

A ) —LAIRVEERIT, SUERITiED oY
BITERSh TV T BRETFHTHRHNEFE
EHLAR RIS,

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

7. F R L RIERED L ED &SI, BHELED
OFERRELDEI5EDE, WRRIEEFSN-BE
AREINBIRBIZ AN TIEASEL,

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.

[SEBTARETHD, BRATERUFTETATIREICE/Y
F—avERBLEITAIERLEN, EEEHRT 2
&, ETALEORILE, PIR&RUTEOR T
BISEBLETAEARLE,

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

EORAL - LRV BE[EPIC/sGMPA AR D
GMPRUN ST HIBEIMANRTAUITHIE, K
g«zglf-"yfyti~ LS ICBEL AR M DT

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

MRUCRESEGEREL. EFLEHTRIZELEN,

PREMISES AND EQUIPMENT

BMRUHRRE

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

1B HERERET 50, BERUIREIZ(EHHR
LRTLOFBAHERSN D, BEUIFREN R F
ABRBHNBSNIRERBT, BE, 2BINERTH
RHITHRKTEILENHD,

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.

THELOTVLSICHHLTREATEXETHD, &I,
EBRETE, TURLY O BEUASHUMED DR
TEEGESE HBETNOHASERERNRITTRETH

o

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 ARHRYASABBOEAERITEETHD., <
OEE. WREEMTIHBPEEREDAFULARF—
LAHMBELTRIREWS,

PRODUCTION

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

EREL. B —TAMELNH D MEMBBEOURIE
T B, KR T LOREFRBISEBEUSLEL D
B0 KU RTLOILRMHEZRITE/ T —La E R

FEOTSYY VT FIRIH->THEESHREMICRESD
LR RIS DHEND D,

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

5. 3000 )—E TR ANEEHHEERELDITHRT |
WIS, REERERBLAMTAE LA,

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

6. BB LY EMHEIE T BlIE, ELOIGERITEE|
NABZELERIMTBEIITEELETNIEESAL,

1
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Bx 03
MANUFACTURE OF PRESSURISED METERED DOSE SEREHELBARIOIE
AEROSOL PREPARATIONS FOR INHALATION
PRINCIPLE [EE]

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

4 BAFIQEEEE VT BEOERER A0

& UHEM . BRELTRERTHD, Lo THEYLR

B YTV T RUSBPLETHS, L TEERE
DHERE AT LEEETSEAFICEETHD,

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.

ERERENNVIERALEEREXOBRAF OBE(IS
13, COFMOBENSELDNOMDRHBRERENE
REhd. Shild, BAEMBRRUHBHFERERNE
129 B&MT CRIELTHFNIERLIEN, 7 UL TR R
0);‘;’:%% ZFLTBARDBSINEMORITLHIEE
THd.

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. 0230 FYREUHHMTFERETHEIC. TTD
R GIZIL, BIE, HHINEREROBEHA) E58L4
ThiEiEniiny, AEEThhIE, RTADERIZEMNDS
BEITSEMEELL,

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.

X EREREXRAFOEEIEPIC/sGMPH A F R U, &

HYBHARXZDOMOWBAA 1RSIt birhid
BRI RAARTAUIE, WAFOWECHT 2454
RAVMEREBC

GENERAL

31T S0

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.

RAPEE) DEIEHERME . RSB SR
ABEILLENES UEUKA~OBERIZONTEGL/ Y

T—LarvREEOFIRTESELETA LS, k%
B, LT ILESUERSWERICREL, YTy

JRENZDHEDBIEBFIERELECHNKSITT B0
OFHEBEEHCATNEELEN, BRI, HHOKE
DFEFRTCATATBIET S0 TTAERIZS AL

THBLEThIZESEL,

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

1. — B8 RO2BHEOHERVRTAFTELNH S,

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) 2[BIETAE (MEFETA) . B3k m OESFIIH B
DERAL REBREBRRITTETAT D, LI EERS
AV TRTLENLTERRAOBESHEIATH L
IZEH>THRBBMRERES D, BRIZSHBRELT =
Hic. HEA OB RS OBHREERITERD,

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

8. When a two-shot filling process is used, it is necessary
to ensure that both shots are of the correct weight in
order to achieve the correct composition. For this purpose,
100% weight checking at each stage is often desirable.

BB EBLDYavrEELWVEER THLIEEFRIMLEL
FHIEESEWN, FOEOIZE, BEIX. SERETI00%E
BEOFrusEFIEMNEELL,

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

shot.

b) —BEIRETAZE(HHFETA) . BEFIOESHIZHRIK
HEBEL. BETRU/XILEBTIRFT S, L
T, BERIE. B BRI ETETAT S,

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.

BWESISUR I NIFSAL, U—I BRI, MBS
}fi?&@*ﬁd)%i’éﬁl?éﬁiﬁfiﬁﬁbtﬁH’h!df&t%
LY,

PREMISES AND EQUIPMENT

BMRURG

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

2 ERUECAETRRRY I 0—XFYRFLTER
LB hIEEDEL,

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 HERTHFHEHOBRS @I RSN SR T2:8
SNEESERRL, TOREIE, PHEET L—FDEE
OEREB L. TTAVIENLTAELE RIS
LYy,

PRODUCTION AND QUALITY CONTROL
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COMPUTERISED SYSTEMS

ED e A

PRINGIPLE

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. YIRDZF A E -2t AT LIZES T, FRIZE
BELRERTHD, TOLSUEY I 7 OBEREFIE, VI
DT NRERIED AT LIZHNEESh SRS
B8, ETORELGHRFIBERBLE TN IERS4
L,

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.

Ea—RES AT LEBALTSE, PIC/S GMPH AR Dt
DFREDEFOBEEIEELSEN, AVEa—2{LY R
T LNADFICEBERICEESRDIGEICIE. HERM
CHRSEXZREEFICBTAETABE LIRS
W ARL—2DEENBL T HHRIVEDS, ERTOY
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8. The system should include, where appropriate, built-in
checks of the correct entry and processing of data.

6. AT LITEVIRISAICIE, ERGET—4AARVT—
SRBIZONTHERT B2 OHEEA AR EN TV
FRIEEBAE,

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

EMICHEBEERL. PEEYORENERShHILE
RERLZFNIEEER0, AMRENBESRIONDEE
1 BBV T —Sa0 O—RELTHEOHRIEE
BEALGFLTERYT ST L,

PERSONNEL

AE

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.

1L EBEQABRUOVEL—RV AT LIZEETAARE
DEIZ. REIGEEN DL EATARTHD. BEHS
FHEOFF. BSOHEINHICELCavE 4% R
TREBIIODWTO AT LOEBLERAOINEEZIT T
BFRIEELEN,

BULEMRARESh, 2B a—2b L 2F LOEE,
NYF—=2ay BERGEGIZELMEFRRTESLS
Ui idasizu,

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. F—4I&. FR5E
K3 TUVRITHIERS AL,
EROLWTF—2ANEBILTHENLAZRELT,
F— 1 ZP—F BAI-FOER, RUAVE1—4
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VALIDATION

NyF—ay

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. BERQT—ANFAN PIAE, RS OLNMELEOE
BRUNVFES) ShHIEE. RO EREMEIIONTE
MMOFEREITHEITNIEESEI,

CORERIEFE 204 AL —aRE/\TF—Sav ERiEH
DBEFHFRIZIVRETED,

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. \YF—2av MELTES WML, D ATLDORATH
BHAE NF—2ar AT RN ILERERTHEIO N,
BYRAENIHREROFBLEEDEOERITIKRET
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IZIXETE. 8%, TO9S5305 1R, BRI, 2R
8%, BEg, TR RUEEDERENSH S,

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 shouid be given to the system
creating a complete record of all entries and amendments
(an “audit trail”)

10. EBLT —20O AN XIERERBEFT o1 L—2 D%
EMAE—FL RTF LELTRESN S ESITE->TLVE
FhEEniins, ABShi=TF—2%#EET HIERILIESR
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THNNESEELRBEN, BREEICOVTOERE
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YR BMEEE VAT LITHAAD TEITONTERL
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SYSTEM

VAT L

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

3 ABETFAY AT LEHET 50BN, MU EHF
DOTFIZEBEH/BLATNIEELED,

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

[FEATTSLEED) . BITRHOREIZLTEMMIT
HAFEBAEL,
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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.

NYTF—ay B RBRUVEERROFESHIED
SN f=—EOFIRIHSILISE>TOAHTIENTE

Do

EEIL, FELAIVATLOZERSICHEEETHE
DEBEET, POTEETESD, X, BHEBRFEHL
TSRS BRBEEITDVNTIR/N F—2avE
EELR TSRS R0,

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

DWC, BROHLMND QvE1—2EBLRIOL5LE
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13. Data should be secured by physical or electronic
means against witful 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. KHAFOAIEIZHEL, T—RITHE X LBIFMLS
ATzl B EETHFRICEYRESNLT
NIFESAEN, BESN TR DNWTT XM,
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USE OF IONISING RADIATION IN THE MANUFACTURE
OF MEDICINAL PRODUCTS
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INTRODUCTION
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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—RE RIS\ 7T T B EIC KU RELET
NIEREDEWN, NvsT I T—RIEBRERRY ., hi-®
SIIBFITRE LA RIEEDAL,

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, SRFLABBLIHS(SERT SBIEREFRE
EHLTEMETREESE,
REFREERCETOICETIHMIL, ThonE
FERELTIRABEICEEL VIR IR, fI
ZIE, BREETT OB ETRERIE. ICICRIATE
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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, SRT LABELEBEISET T 5FIRNRESN,
NYF=2avERBLETIEELEL,
;‘75‘;‘;63‘5%~ RURBLEREHEESEELATHIL
AT AN

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

FHLFIREHMILETNIEESAL,

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. aVE1—4 H—E RERET S5 A HEE
B FONBBBEOTREIC OV THEICERML-ER
REIERELCOERIEESEL, G 7ESR),

Ionising 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.

BHBRSRIE, "AF 3 —FoORDSOERER, SH
ORERVIERER G ONBEENE 2% BHORE
TIRIZHERT 5.

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

BRALDARBTEBLIMERIHSDFLHRILF—
DEBF(N—5) BB EETHD,

Gamma irradiation: two different processing modes may be
employed:

AU BEER
ChIZEZ DD BEE4( T ONBE~FEEATHIE
nNTED,

(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.

173y FH
KR TRRORABEICEESAALEBICRESh ., Bitdh
[CIFEHRILBER T DI LIETELL,

(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)E

RREBHE (L) NICBBEE TRESh, BESh
T-RBREBULERETRESNRIRETEAL. BFEM
oitEhd,

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. AVE1—4V AT LEMEALE, RFEXEHEDT=H
DRYFOHBATHEITEWTIE, Y AT LIEFF—VT
A ZXRIR—VoOHBHFT A EHE AR EERBHAL .
SNy F QBRI EHEEERLEEHRCREL, B
TRILENHD.

Electron irradiation: 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.

ETREBNEE
R EE XL UL AR TR BEB ORISR v &
MBI F—BTF (N~ EEBLTHRTN S,

RESPONSIBILITIES

B%
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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 RIS LA B HREA— DXL R - AT EE (%
RRELE) IZL->TREEN D, WThOBETE, EY)
B H T EE-> TOETFRIERSHN,

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).

DEHIZHLTHEZRS, BERFREF L, WEA—D
MERUBEA RS (Thhs, BRaNBHINIRK
BHUOBER) B Sh =D LERIETAHAZEED,

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

3 RLHATSNEREESCERBREE. HRORKE
ElzE#lehd,

DOSIMETRY

REAE
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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 BRENET. REEEALTRNREENES 5L
ERBEND, CORMOBREELIMERIZ. /N T—
vav BRRUIEEEOEATHS.,

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

5 ARERATAREM O/ \VFORER. BRXILE |
BRI > TV RIEELAEN, RENFHTHDHRE
FRCDULTEL . ZEHERL, BFURTRIEEDA
Ly,

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.

BREOREEOEILBERE S DHRE, MLAER
EZEATION L, RUSBBEHEMTHIERICE. T
NTNOBBRORRBEAEERILTEIE,

c) the loading pattern of irradiation containers around the
source (batch mode) or the pathway through the cell
(continuous mode);

o) RROBHEOBHEDOWEME (VvF) | SRS
EROAAT R (B

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

d) MEORA/ RINRIRERE(RUEET 2AEOH
/)

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

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.

1 ERTARENOR/TICHLT, BE, BE. BATR
THLAEETORBEMEREESOERMEEET
SEAAREEOHIBRICOE, BYNRETHIL,

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 BEFOBRAEDOELEANET SRBORERURE
FOESEASHMBRIE. TENE. BHMRUMERAZEEREL
TRELLEBTRELETHIZESEL,

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

N REE REORAERN. REERZOTOhOTO |
B RINGA—H—

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

p=
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COMMISSIONING OF THE PLANT
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General
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VALIDATION OF THE PROCESS

ToeXAYTF—ay

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. N F—Laeld, TR (A5 RGE~OBRLZBIRR
B AHFEYOBRLGSEEIARTHTATH D, V)
T—oavOERBEL, [EFRBROMEICHITHER
BEROFAUET IEHOPITEYRLERT,

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. \YF—aviZid BEsh-EBcEGEEalL
B, BAEEAORIRED S HERILITHHORE
Ty TEESHEITRIERELEL,

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. In 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. a3viazodE, TRERISH->TEIRY S/, B
SIEHLHLACDHEHONIRENCRELTHEET S
B OFEERBL, X, XELT2ELTHD, COXE
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13. Commissioning should include the following elements:

18, 28y a=UJIClE, TFOBEEEL L,

a. Design; a &t
b. Dose mapping; b. SR
¢. Documentation; c. X#it

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

1B TRERICE, DUEBUTOREERET ST

o

a) details of the packaging of the product;

Ebr]

d. Requirement for re—commissioning.

d. B.OSvaz U OEREER

Gamma irradiators

R

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) BAEROUREOHEIE

Iz, BHENCHADRHAHENDIBAL, BRE
DHREF R OB REY R LoD S B AT
YURULRIZ. BITBETS0L, BT AOEER
REfIZ, 1N F—S 3 E R RIS,

Design

et

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 BRBROHLEMI-ENT. BREDEEHRSHNE
FARIVRE L, L FTOERICKET 2.

a) the activity and geometry of the source;

) BROBSTERERER |
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b) the distance from source to container;

b) FRIR E RS D BESE
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c¢) the duration of irradiation controlled by the timer setting
or conveyor speed;

%9’('\7-—?&%2li:y'\‘*\"izfﬁ'ﬁﬁ‘lﬁilénéi’.@%’\w%

B

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

DREEEREORELHALOMhoOREES
LWE OHLEEE

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 zOft, SFREEERIEHER CIF
B, Ay FREHRETIRAREICLLD. if:d‘.?%‘l
DREFFA VNI ESTHSS,

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.

21. The minimum observed dose, as measured by the
routine dosimeters, necessary to ensure that all irradiation |f
containers receive the minimum required dose will be set
in the knowledge of the random variability of the routine
dosimeters used.

21 L—FUREF TAE TSR, ETORFESLER

EOREQBFHERITHEERIT 5 AOBRABME
(&, FALEL—FURBHOSU Y LREOHMREZM
BRLTHRESh S,

22. Irradiator parameters should be kept constant,

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

monitored and recorded during dose mapping. The records,

22 BESTWHERILES/ SA-2E—FITRBL, B |
BLBRLATWIEESTWN #RATHEERUIEL
Tt DR TORBILRFELRTREHEDEL,
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Electron Beam Irradiators

BT RES B

Design

2t

Dose Mapping

RES

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

23 BATSh R ROREOHMASHNRTHREIE. EIZ
TOEBEIEET .

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

17. FESFATEICS VT, BREEAI—W R EH—
FEORRUESERRL-BRETEHZT L BEEHE
BHEFERTIRMBOIE. FLUOBFBEX TS z—
WRTHFNTNDDHEL3 DO BEHEICHET DT
Lo WEMAH—ICHENLZVNGE . BEFEESIZZLD
BB PITHBELLTNIEESEN,

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

A E— L (BEFI AL — FHE—LER. £E
5. T —E)

b) the conveyor speed;

b)AUATIEE

¢) the product composition and density;

o) BROMRERE

18. The positioning of dosimeters will depend on the size of
the irradiation container. For example, for containers up to
1 x 1 x 0.5 m, a three—dimensional 20 cm 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 BEFOMEMEIL. BEBOKRESIZLD, BAIE,
ImX ImX05mETORBTHNIL, REEZATIRT
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d) the composition, density and thickness of material
between the output window and the particular portion of
product;

DBRELUSOBHIDEOHER. BE. B

e) the output window to container distance.

o) BELBE O EH

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

24 BAERICIHOTHIISN B EEL/N\TA—BIE E—L
HELAURTEETHD

Dose Mapping

BRESTH

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. CORBROFER. MEDIIENT A5 HA. EER
UHHEBEICRT2HAR LB EREORN/ FAR
BADN D,

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
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 HEMIZIE. BEARICIHEOBSRERNE
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Y, FRIEREREIB T2 ETMbHEESI D,

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 BN AHETE, MEEAI—RGELTELT:
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26. Irradiator parameters should be kept constant,

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

monitored and recorded during dose mapping. The records,

26 AN TAERETIENSA-5E—FITBEL &
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Re—commissioning
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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.

27 B RO HICEET SO T EXTRITER
DEE WAL, BROER) N H->T=HE, a3via=y
JEBERRTAIL, Basviaz Uy OmBEL. 2L
EEHEEOEEOEEIHHTOLEDEEIZLS,
BEANECBEIT. BEERTLHIE,

34. Non-irradiated products must be segregated from
irradiated products at all times. Methods or doing this
include the use of radiation indicators (31.) and appropriate
design of premises (28.).

34 REHHSECRHRER L. ERRBELTEART
NFEBEN, 1S —a—0F A (31) RUSETZRY
DBE(28)EI2&YfThIS,

PREMISES =27
28. Premises should be designed and operated to 28, BYIE RIS SR SORREHCEHIIER
segregate irradiated from nonirradiated containers to avoid [BEY A ESICHREL . EBET B8, MBS YA S h T

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.

BAEBENTHROI, FEERKICI>TEERSAFRIND
BREALZWES . BT LEThOERE 2B BRI
(A

EQEIEHEL. GRMLORFEMHICI->THREA
BERENDAEEMEMNHoTIIASEL,

Gamma irradiators

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

35 EER OBEF AR T, B AulEE2momEst
AHEHRICRBESN B LSBT NIEEEH,

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

36. Ny FROBH AR TE, Dt RO RtER |
BEBLIETHBRICEELRTRIFEELEN,

PROCESSING

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

WHTHIL,

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.

WREAVATERBEE A A—OuERERTNIETS
W AURTREEERMICESRL. BET L,

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

38 RuFROEHAR TR BREHE VT BOR
BEEERL. BHITHIL,

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. AR (L, B REAOBRE/ T a v ERED
BEARFIECERLEGNIEELEL, BERAOKREL
RETERORRORIVGE QBRI 7O/ F—
Larvéazyiat UV BICHER U RIZESEL,

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 WEGRBEFRBHET L1012, BROBDEMORE
&, BAT—yTFALT LV _RTFEEFRETHIEN
WMETH D AT~y TALT OV A 7EEOHAD
BERERIE. 2L LA hidieniiun,

Electron Beam lrradiators

ETHmEAER

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.

31 BATFRERBHEREZRA T OO0 ELCCE
AT L, AV D —S—FH— DB E. ROMTER
S OBENEOEFEELLTIALEL,

40. A dosimeter should be placed on every container.

40, IREHIRNBEECRET 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. a2y A= S B NI T OO IHLIC LY BB
DRTBHHRENRESNEBERNTHL LD h>
TWAIBENH, BHERIZEBWLT, HROBHEICHT
BEFETIENTED,

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.

33 ERBE QORI EHYE ORI XL, REZDEB
TEREYHER I, MERTRDRFEOAEES, H5
ALORELEBBNICERLETA AN, Bish
DOFESHOPRICEY, B TENEFMCEBLLKHEE
BRBLITGBHGARE. RERRRERBH CALER
(PRI eA=Y AN

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.

41 EHBEFR, TR — ERBRUIVATEEILD
EFHLTRET Do &, AVARTREUSNDIN LD TR
(. BEMNGEEELOTVOTIZVI AU T BITHRE
UEBERICHET 28,

DOCUMENTATION

X

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 SRR RON. BHUER. BALHE. RO
WEHAEL, EEEEEAEALNETRERLAEL,
R—HAHHGEIEMEL, FRUEITHRIEES,

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

43. D EEEE . NoFXIEREQvRRAD | B
SN-EBORBEREE THBHLEHFRIEELEL,
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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 authorisation.

44 BNy FEOTRERUREOIRT, IHESh iR
EEDREL. UL RELETAREELEN, ZOA
& RESR LRSS BA RS OFEE LR
FRRRFECTRELTEAGHRITRLRAL,
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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, R D) T—a RGOSy a= Y [ZEELEX

L, R TREICRHELRAOHHHIRO 15%, X
B EERDEELSERM., EBLMRVDIRGRFLE
FHEEELEL,

RIFE(12) PIC/S GMP HAKS4A4Y 7HRyHR13

MICROBIOLOGICAL MONITORING

WEMPHTES

46. 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
marketing authorisation.

Iz (i&ﬁﬁﬁm%nﬁﬁl-iﬁﬁéhfb\ZaJ:')L.\%nn’é&m
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MANUFACTURE OF INVESTIGATIONAL MEDICINAL REREOILE
PRODUCTS
PRINCIPLE RA
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Investigational medicinal products should be produced in
accordance with the principles and the detailed guidelines
of Good Manufacturing Practice for Medicinal Products.
Other guidelines should be taken into account where
relevant and as appropriate to the stage of development of
the product. Procedures need to be flexible to provide for
changes as knowledge of the process increases, and
appropriate to the stage of development of the product.

BREIERSOVPO R AT AFS 1S EaT LT
WELRIERSEN, R AEDH RS/ E BEO

BFEERPEISICCEYIE B LA RS0, FIREIC
DVWTIE, TEOHMBOWAERITGCLERIMAR

BRTHHTL, RUBGOREREISELEDTHLIE
PBETHD,

In clinical trials there may be added risk to participating
subjects compared to patients treated with marketed
products. The application of GMP to the manufacture of
investigational medicinal products is intended to ensure
that trial subjects are not placed at risk, and that the
results of clinical trials are unaffected by inadequate
safety, quality or efficacy arising from unsatisfactory
manufacture. Equally, it is intended to ensure that there is
consistency between batches of the same investigational
medicinal product used in the same or different clinical
trials, and that changes during the development of an
investigational medicinal product are adequately
documented and justified.

SRRICE T AHREE, EMShEERTARENDE
HLLBL, BRI HINELNE, AREE
IZGMPEERT 501, ABRS MOWEREF MY R VIS
AW E RUTEYAREREISERT S, B2
. REXEEDNOMBIC I TREBRENBEShG
W Thd. X, A—RVERUDRBCHEAT AR
RO/N\UFRIOH—MERIETHTE. TUTHRSBRMEIC
BIFBREENERNCXBLSWEHLIND-0THD.

The production of investigational medicinal products
involves added complexity in comparison to marketed
products by virtue of the lack of fixed routines, variety of
clinical trial designs, consequent packaging designs, the
need, often, for randomisation and blinding and increased
risk of product cross—contamination and mix up.
Furthermore, there may be incomplete knowledge of the
potency and toxicity of the product and a lack of fult
process validation, or, marketed products may be used
which have been re—packaged or modified in some way.

SAREANE T, BEELEL—F o EERDRNIE, £
HIDARME LTSS SHEaET Y0, EBELL
LERLEMNLELEDETHEI L, XEFHREERDOUR
ORBNZE, LV D, EHEERELRTLY
HWHTHD.

X, RBEOEHOEEICETIERET I THI_L
B, +HETOERNA)TF—SarB’MThh TUOAL AT EE
HEHd. XL FRESK A, HAVEEENRMZS
hi-tHEESNERShIMELAGEN,

These challenges require personnel with a thorough
understanding of, and training in, the application of GMP to
investigational medicinal products. Co—operation is
required with trial sponsors who undertake the ultimate
responsibility for all aspects of the clinical trial including
the quality of investigational medicinal products.

b (=10F RIZIZARE~DGMPE AL ERICEE
L. ESh R EBNBETHD, FCABRBEOREE
BULTHORREEER IOV TRREREEET 5488
KEELOBREEESBETHD,

The increased complexity in manufacturing operations
requires a highly effective quality system.

WETENABEOLTERRIYE) EHTHEETE
Y. BECHENERES AT LNRDONS,

The annex also includes guidance on ordering, shipping, and
returning clinical supplies, which are at the interface with,
and complementary to, guidelines on Good Clinical
Practice.

FXEITARERBOTE. B EHCHT A5
ZEEATEY, GCPHARSA U EMEISIERL. X5
THELEDTHD.

Note
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Products other than the test product, placebo or
comparator may be supplied to subjects participating in a
trial. Such products may be used as support or escape
medication for preventative, diagnostic or therapeutic
reasons and/or needed to ensure that adequate medical
care is provided for the subject. They may also be used in
accordance with the protocol to induce a physiological
response. These products do not fall within the definition
of investigational medicinal products and may be supplied
by the sponsor, or the investigator. The sponsor should
ensure that they are in accordance with the
notification/request for authorisation to conduct the trial
and that they are of appropriate quality for the purposes of
the trial taking into account the source of the materials,
whether or not they are the subject of a marketing
authorisation and whether they have been repackaged. The
advice and involvement of an Authorised Person is
recommended in this task.

SREREE, U AR R E LS O BAIAERS MO
BEAREShIIENH D, ZOLSLRAN, . 2
WX ARLEOEBEHORH, RU/XIE, +5BERTT
EHBREAET B, REHNHIVETRr—TAE AR
B DABRUENBROLNED S BRORE AR 2
BAINBIENH D, ECALOWANLEBREM B EE
BERITAH. ABRREHERICH>THEATIILEH
B, CNOOBFITABREOEBI-EFELTVLEDTH
Y, RRIKRIEE ITARELSERICL->THEShEAE
LAl ABRIREEE X, Tho O RFAABREEDO =
127585 BREBFIZH-TNBIE, BHM B OHET
FEBLTCGEROEMICELLTRLREEETHIL,
RFEFAEETHINED . RUBAESN-LONES
N ERIEFLETRIEESEND, COXSTERITENT
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GLOSSARY

Gk

Immediate packaging

The container or other form of packaging immediately in
contact with the medicinal or investigational medicinal
product.

EFaE (—xak)
ggﬁEi%Eé.R!iiéﬁ%l:ﬁ?&?%ﬁﬂ?%@%ﬁmiﬁo)

Investigator

A person responsible for the conduct of the clinical trial at
a trial site. If a trial is conducted by a team of individuals
at a trial site, the investigator is the responsible leader of
the team and may be called the principal investigator.

SAERIE SRR
RREEEREBEICE ) DAREROEEE . RBHE
EREEERMEICBOTEBE N OADF—LELTEE
SNBEE R AREEEMIEEHSTF—LY—F—%
L. ABREEEREFHEINLITENHD,

Manufacturer/importer of Investigational Medicinal
Products
Any holder of the authorisation to manufacture/import.

AREUEEE CARRWARE
WiE BAOHAERETHE

Order
Instruction to process, package and/or ship a certain
number of units of investigational medicinal product(s).

EEd
HLEHOEBREEMEMT, BRRV/ XIERET S

B

Blinding

A procedure in which one or more parties to the trial are
kept unaware of the treatment assignment(s). Single—
blinding usually refers to the subject(s) being unaware, and
double-blinding usually refers to the subject(s),
investigator(s), monitor, and, in some cases, data analyst(s)
being unaware of the treatment assignment(s). In relation
to an investigational medicinal product, blinding means the
deliberate disguising of the identity of the product in
accordance with the instructions of the sponsor.
Unblinding means the disclosure of the identity of blinded
products.

BR3L)

— X[ HFEF L OABRERE (BE) HSAREI T
THA TELNKREBE DD HEH. —EERITBEERE
MEATERNVKREBOZEERT ., F- 2 EERITERY
BE GARENER., T a—BRERTIBEICEYT—
A7 FYRDREREIHTE R TERVRED DL EIR
T ORBREICELT, BEREITARKEBEOERICHEL A
EBIROEAREERMICIBTILERT%RT 5, BRREIKEBL
TWVAREAMITH o= EBNT ETH S,

Outer packaging
The packaging into which the immediate container is
placed.

shag
BEEAELLTERCACLhLOISHT oM EEK

Product Specification File

A reference file containing, or referring to files containing,
all the information necessary to draft the detailed written
instructions on processing, packaging, quality control
testing, batch release and shipping of an investigational
medicinal product.

HREREE

AREOMTI, 8%, FETEHR, N\ovFHERUER
ISRAFHMBEROIERBLREET IRICRELT L2
HEBCIMOSBEI7(IL, RITBHELGLBHEETT7
ANESBLTWS—ROSEI7IL

Clinical trial

Any investigation in human subjects intended to discover
or verify the clinical, pharmacological and/or other
pharmacodynamic effects of an investigational product(s)
and/or to identify any adverse reactions to an
investigational product(s), and/or to study adsorption,

akR

WERES ML DAL, AREORKR. EFHE
ARV XIZTOMOENFHERER LY, S
BT BCL. RU/ NULAREORIFAEREDH DT
ECRU/RE—BEXE ZBELU EOARREDRIN,
S, RERUHRE, EYHEREUERETHLH

Randomisation

The process of assigning trial subjects to treatment or
control groups using an element of chance to determine
the assignments in order to reduce bias.

wmEBIL
NAFREDULT HESBAMOTREBUEREEN
BEXIIHB#HICES T ET0ER

Randomisation Code
A listing in which the treatment assigned to each subject
from the randomisation process is identified.

WmEBLI—F
EAEALTOEATE L OEBRB (BT LB EEE
ETHIAR

Shipping

The operation of packaging for shipment and sending of
ordered medicinal

products for clinical trials.

[
BRBRICRLTERER I AREOMELEFORHD
BEEE

distribution, metabolism, and excretion of one or more 2B TAIENBRNTHS,
investigational medicinal product(s) with the object of

ascertaining its/their safety and/or efficacy.

Comparator product SPBRZE

An investigational or marketed product (i.e. active control),
or placebo, used as a reference in a clinical trial.

ARISBVTHERELTANSARER EHRE (Fah
BIEEHR) ELAET TR

Investigational medicinal product

A pharmaceutical form of an active substance or placebo
being tested or used as a reference in a clinical trial,
including a product with a marketing authorisation when
used or assembled (formulated or packaged) in a way
different from the authorised form, or when used for an
unauthorised indication, or when used to gain further
information about the authorised form.

JAERZE (WA
SABICHINIRIETHBELTAVLASEEDEIREE)
RIFTS5EROUFIEIET b, BRBRFLRTHHE
HTHEARBHERSN S (WHLEXEBEShD) EE R
FIEREOBICE I<EAShHEE, RSBERBRFAND
WTEMERE RS -OIERAShBLZERT.

Sponsor SaRREE

An individual, company, institution or organisation which SRERODBAMR. BERV / NITESAZIEEEZETIE
takes responsibility for the initiation, management and/or | A, &4t. A FH4EEE X (ZF K,

financing of a clinical trial.

QUALITY MANAGEMENT SHEIR—TAVE

1. The Quality System, designed, set up and verified by the
manufacturer or importer, should be described in written
procedures available to the sponsor, taking into account
the GMP principles and guidelines applicable to
investigational medicinal products.

TEEEE WA A R, B RIA SRS
T LE ABEREICEREN AGMPREISA (RS>
EERLOD. ARKEENAEL>SFIREHISRBL
ZHhIEGSEN,
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2.The product specifications and manufacturing
instructions may be changed during development but full
control and traceability of the changes should be
maintained.

2 W SRR e R R AR E AL TE R A B ChH A
é.:} ﬁ;ﬁlif?@l:’éiﬂilﬂ Fo—HEYTF ERBLEITA
R0,

PERSONNEL

A&

3. All personnel involved with investigational medicinal
products should be appropriately trained in the
requirements specific to these types of product.

4. The Authorised Person should in particular be
responsible for ensuring that there are systems in place
that meet the requirements of this Annex and should
therefore have a broad knowledge of pharmaceutical
development and clinical trial processes. Guidance for the
Authorised Person in connection with the certification of
investigational medicinal products is given in paragraphs 38
to 41.

4 HEEFRIC. AXEOEREHICSESTORELX
TLERET DEENHY ., TO-HEERMAFRLART
O RITHRIEVDEEE o fa I E 570, SABRSEH 75T eR
BIZRIA—YSA IR IS=Vo DO DHAE L ZIZD
TIF38-41IRIZHRT B,

PREMISES AND EQUIPMENT

5. The toxicity, potency and sensitising potential may not
be fully understood for investigational medicinal products
and this reinforces the need to minimise all risks of cross—
contamination. The design of equipment and premises,
inspection / test methods and acceptance limits to be
used after cleaning should reflect the nature of these risks.
Consideration should be given to campaign working where
appropriate. Account should be taken of the solubility of
the product in decisions about the choice of cleaning
solvent.

YR U

B ABEOSE. M. BFE IR ECHEASATHES

T XDEHRXFLEOLIRIER/MET HIEMNEKY
BEITLD, BIHCRPOER . RELRBIT ARV
BRICBHAHBRRRICOVTIRCALURIDEEER
MRS, F e R—D BT DNTI, B
YGE ., BRUATNIEESEN, HEaHIO:RIR IR
LCIEARED BB DL TEELETAFEL AL,

8. The order should request the processing and/or
packaging of a certain number of units and/or their
shipping and be given by or on behalf of the sponsor to the
manufacturer. It should be in writing (though it may be
transmitted by electronic means), and precise enough to
avoid any ambiguity. It should be formally authorised and
refer to the Product Specification File and the relevant
clinical trial protocol as appropriate.

8. FEVCONDELDELE, BERS/ XIETOR
BEBERTHIOTHY, BRIKEE T ZORBAIC
Lo TRREIERF CHLTHShAZIT W IS4,
FEEXEITE O TITOM (EFHLFRICLDEELY
ShB) FOABESERT D% EREICEMICTBLAT AL
BB, SEERFTERICRBERT, WRREERURE
KR EEEEN CSRBUEThEESE0,

Product specification file

HRRHEE

9. The Product Specification File (see glossary) should be
continually updated as development of the product
proceeds, ensuring appropriate traceability to the previous
versions. It should include, or refer to, the following
documents:

9 MEMRRE (FERSW) FE R ORMEBEICIEC. 71
HRODBER AT REM BN~ RERL DD, X T BEIREL A
Fhidasl, RSHEBEETROXEESON. R
[FENSGESBLATARELHL,

- Specifications and analytical methods for starting
materials, packaging materials, intermediate, bulk and
finished product.

BERICEY BB LT %

+ Manufacturing methods.

-WEF

- In-process testing and methods.

CTREARREETOFE

- Approved label copy.

GREBENFRRIALOIE—

- Relevant clinical trial protocols and randomisation codes,
as appropriate.

- Relevant technical agreements with contract givers, as
appropriate.

BEILEL:. ERELORNE CORYRHE

DOCUMENTATION

x&it

- Stability data.

REWT—4

Specifications and instructions

FRRUERE

6. Specifications (for starting matertals, primary packaging
materials, intermediate, bulk products and finished
products), manufacturing formulae and processing and
packaging instructions should be as comprehensive as
possible given the current state of knowledge. They should
be periodically re~assessed during development and
updated as necessary. Each new version should take into
account the latest data, current technology used,
regulatory and pharmacopoeial requirements, and should
allow traceability to the previous document. Any changes
should be carried out according to a written procedure,
which should address any implications for product quality
such as stability and bio equivalence.

6. Btk (B, —REEMH, FRER KRG VIR
SUITRRRA), MiENS, TREMEUVRERRICIE
TEBHRY BIEMICBIERERY R ELThITLELL
Lo SN X EIRRAMMEBL TERNICRELBE
IZHLTRIRET RETH D B ORFIRERHT—
B RFOEMN. RUERNRUCERS LOERESE
IZANTHERL, BIRRO M —HEYTF 2R T RETH
5, WAVEBERLFIREIH>TITL, FIRBICERE
HCEMPNREROLITEREORAICHTIEE
EEDFTHIEESE,

7. Rationales for changes should be recorded and the
consequences of a change on product quality and on any
on-going clinical trials should be investigated and
documented.

RREQRALETTD |
BRISRELEHEERELRELATAERLRN,

- Storage and shipment conditions.

RERUEZEEH

The above listing is not intended to be exclusive or
exhaustive. The contents will vary depending on the
product and stage of development. The information should
form the basis for assessment of the suitability for
certification and release of a particular batch by the
Authorised Person and should therefore be accessible to
him/her. Where different manufacturing steps are carried
out at different locations under the responsibility of
different Authorised Persons, it is acceptable to maintain
separate files limited to information of relevance to the
activities at the respective locations.

EREDURNE, S RET S, HNNIETERE
LTWBEDTIFGW, BEAR LR KO BRREICRC
TEILTHTHAS ChoDIERIE, —VFA XK/ —
VUIZE DB ED /Y F OERCH TS HR OB
FEOEBEELTRETHD, TO=H. A—USA X

=Y UNZES TP I ERAARLBLD THEIRETHD, B
Got=RE TSRS IGR TR U > A—US/ XK
IN=YDBEEOTICEBINSGLE ThEWDEHT
EENDERIEET ERICBELDEI7AILE
Bolllde@Ehd,

Manufacturing Formulae and Processing Instructions

SENERUIERERE

Order

i
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10. For every manufacturing operation or supply there
should be clear and adequate written instructions and
written records. Where an operation is not repetitive it may
not be necessary to produce Master Formulae and
Processing Instructions. Records are particularly important
for the preparation of the final version of the documents to
be used in routine manufacture once the marketing
authorisation is granted.

10. £ TOIEEREBBIT OV THETENG X EES
NWREERURBEESBETHD, WBERIRYER
LIThh NG, SENARUTEEREEERT S
RREBVNTHDS, REFENELNBRE, RS
AICChbOTEDRBIREERT B0, CThbDiE
NRIZEETHD,
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11. The information in the Product Specification File
should be used to produce the detailed written instructions
on processing, packaging, quality control testing, storage
conditions and shipping.

T HERREROBHRIE, TR, 8% REETERR.
RERME. REICROFMCIEHEZ LT 2HICHA
B AE ST AR

Packaging Instructions

aEER

12. Investigational medicinal products are normally packed
in an individual way for each subject included in the clinical
trial. The number of units to be packaged should be
specified prior to the start of the packaging operations,
including units necessary for carrying out quality control
and any retention samples to be kept. Sufficient
reconciliations should take place to ensure the correct
quantity of each product required has been accounted for
at each stage of processing.

SERE

12, SREREEIIERERE
BEENCGEShD, QEBMNIE, FEEERETSS
ICRBLHRRERYUIILEERLT, SERAmIC
BELGTNIEELE, TROFBRE T U0 ERY
DEAE SN DED. T AT REEEERELE
IThIEEBEL,

17. Poduction processes for investigational medicinat
products are not expected to be validated to the extent
necessary for routine production but premises and
equipment are expected to be validated. For sterile
products, the validation of sterilising processes should be
of the same standard as for products authorised for
marketing. Likewise, when required, virus
inactivation/removal and that of other impurities of
biological origin should be demonstrated, to assure the
safety of biotechnologically derived products, by following
the scientific principles and techniques defined in the
available guidance in this area,

17 BREQOHETOXIOVTIE. EBEBETRDL
NBHEEETNT—2a ERET DHEEAGH,
EERBIZDNTIENYF—La e RET 2T ENHFS
o, BEESFICHTHREIEO/NNTF—asizon
TIRTROBERBHURBEAL L OELETEHINDIR
ETHD, AR, BETHIE, DMV AOTEELS
BRERVEPEBEOMOTHMPOTERL TREM, N
AFTV/O0—ERRAREDREMEF R T H0HIC,
CORHFOHAH D RITREN TSR H R ORI
P> TR T hITAESEN,

Processing, testing and packaging batch records

TEHR 2 OFER

13. Batch records should be kept in sufficient detail for the
sequence of operations to be accurately determined.
These records should contain any relevant remarks which
justify the procedures used and any changes made,
enhance knowledge of the product and develop the
manufacturing operations.

13 N\ FRRERIE, —EO TN ERICHA D KD, 55l
[ZERIBMLTENETNIEESAE, Ay FERERITIE, ERL
FFIREERSN-BEICHLTOZRSEETRL, TA
BREICETOMBEEL, WEREEORRBIIESTHEL
SRS REEBEL TR IERSA,

14. Batch manufacturing records should be retained at
least for the periods specified in relevant regulations.

FEHEEHRELUETITESA,

18. Validation of aseptic processes presents special
problems when the batch size is small; in these cases the
number of units filled may be the maximum number filled in
production. If practicable, and otherwise consistent with
simulating the process, a larger number of units should be
filled with media to provide greater confidence in the
results obtained. Filling and sealing is often a manual or
semi—automated operation presenting great challenges to
sterility so enhanced attention should be given to operator
training, and validating the aseptic technique of individual
operators.

18. NyFH A XANSNEE BRFTREON)F—a
ISIEBEORBENH D CDHE, BT TABRRILE
BEMECORERETAMTHERL, 3L BTTHETH
YU, ZNUADEATIEFOTAERELIAL—FTEDD
ThHhIE, FVERGHEREEEILHIC. LYBHOE
FETABEMTRIET NETHD. FTALEHRIZONT
F, LELISRESEZ RIS 5 BICLYRELENELE
CTBFEEHDVEFEBERTERINSILNS,
HEBOIHRUE 2 DREROERERBTO/NYT—
2AVEFISEID, KEWEBFIbAIITASEL,

Principles applicable to comparator product

HREO R

PRODUCTION [
Packaging materials BEEM

15. Specifications and quality control checks should
include measures to guard against unintentional unblinding
due to changes in appearance between different batches
of packaging materials.

19. If a product is modified, data should be available (e.g.
stability, comparative dissolution, bioavailability) to
demonstrate that these changes do not significantly alter
the original quality characteristics of the product.

FEEMADEEICE, ChoDESR(TES
THBEDTOEENKECEL LGN IEEFEIT S
F—2(BIZIE. REME, LBUEHRER, NAA 715
UF0EAFLZTAIERSEL,

15 RREUREEEORBICSVTIE, 8BEEMD/\y
FHONMBRLICEENELHILICEY. BRET, BR
DOREANFRSNTLESCEEFILT 25D RER
Ligrhidies iz,

Manufacturing operations

Eb i S

16. During development critical parameters should be
identified and in—process controls primarily used to control
the process. Provisional production parameters and in—
process controls may be deduced from prior experience,
including that gained from earlier development work.
Careful consideration by key personnel is called for in
order to formulate the necessary instructions and to adapt
them continually to the experience gained in production.
Parameters identified and controlled should be justifiable
based on knowledge available at the time.

EIEAShA I REE N\SA-FERELETNIEES
B WEMEEE/ ATA—2ETERETRR, LYEHO
FRREZEBAILBOLNILDEED, HTORBALEET
ZHTHLD, BEGEEELHLL, BERIZELNLE
BRIZHISL TR B SETLHITIE, T RIB %%
ICEBERRENERNROLND, BESh, BB
NTA—BE, ZOB R COMBICESEES{EShAT
BN,

20. The expiry date stated for the comparator product in
its original packaging might not be applicable to the
product where it has been repackaged in a different
container that may not offer equivalent protection, or be
compatible with the product. A suitable use-by date, taking
into account the nature of the product, the characteristics
of the container and the storage conditions to which the
article may be subjected, should be determined by or on
behalf of the sponsor. Such a date should be justified and
must not be later than the expiry date of the original
package. There should be compatibility of expiry dating and
clinical trial duration.

20. 3F R
DREBEEEFLIOD . BFBRICTHEEAINETEE
HOHSBOBBRBAESWIIGRICITBERATEARL,
WG ERARG, HBECHE. FREELTTOR
RNEANSTHLIREEHEZRL. ARIKEE XL
ZOREBEANRELAGWEGZSRN, COMRBIZESIL
LA (ERniun, RO aE0FHHREMA TIEYE
B, AR SAREEHMEORMICTEA AR
NEFEBEL,

Blinding operations

BRI
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21. Where products are blinded, system should be in place
to ensure that the blind is achieved and maintained while
allowing for identification of “blinded” products when
necessary, including the batch numbers of the products
before the blinding operation. Rapid identification of
product should also be possible in an emergency.

21 RREOERIEOE. ERILAERMERFESN TS
EO—FHT BDETHNTERANOBRE \VvFESES
HTERILABREDREE (RE, I7R dREOL

TN BN TEBEERATH OOV AT LERFT A
ETHH, BERITBEVTITAREOREENTCIZTES

FIHLTHRETH B,

Randomisation code

EEAfED—F
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22. Procedures should describe the generation, security,
distribution, handling and retention of any randomisation
code used for packaging investigational products, and
cade—break mechanisms. Appropriate records should be
maintained.

BR. SR R, B, YIRL, REICELT. RUEAES
La—FOBBRIAEIZEL TREBLATNILESARN, 38
PPEERaRE fEREL . RELRITHIEASAL,

Packaging

2k

23. During packaging of investigational medicinal products,
it may be necessary to handle different products on the
same packaging line at the same time. The risk of product
mix up must be minimised by using appropriate procedures
and/or, specialised equipment as appropriate and relevant
staff training.

23 AREOBEFEICSVT, ARZICRCEES 1Y
TRESEHMBEFMYVIESENBEMELALGL, D&
SHE . WRERRTHIRIE BNEFIRRV/X
13, BETHNISFERE., TLUTEERERE~DOEY)
AR K> TRAMBIZULE T ML DL,

(f) the name of the investigator
(if not included in (a) or (d));

) BRENEROZH (). (DEZEERENER)

Tg) directions for use (reference may be made to a leaflet
or other explanatory document intended for the trial
subject or person administering the product);

(h) “For clinical trial use only” or similar wording;

SRR INFEORR

(i) the storage conditions;

O FEEEE

24. Packaging and labelling of investigational medicinal
products are likely to be more complex and more liable to
errors (which are also harder to detect) than for marketed
products, particularly when “blinded” products with similar
appearance are used. Precautions against mis—labelling
such as label reconciliation, line clearance, in—process
control checks by appropriately trained staff should
accordingly be intensified.

24 EBREQBELSNVRRITHRE GICETEE
TRBRERILBV. (FLTRBRERHTILL, B
OEBELBLTEYEETHD, ) BISHBEAELLTL
DUERILABREEFERTIEE FANES, FOR
&, WIS HERICKISINIVER., SA09Y)
TR, TIENEBRFIID LI, SRz
FTRFHHEERIELATRIERSEL,

25. The packaging must ensure that the investigational
medicinal product remains in good condition during
transport and storage at intermediate destinations. Any
opening or tampering of the outer packaging during
transport should be readily discernible.

25 BEIL, ARENHE EMBICE VTR LREEA
CTRIFUEHTISEAM TWSILERIET L0 TH

FRERELEN, RPN SROMH PREANMZS
MTOBIMINBRBITHA TEDESITLETNERSEL,

(i) period of use (use—by date, expiry date or re—test date
as applicable), in month/year format and in a manner that
avoids any ambiguity.

() SR (AT iR SR E TR C TR
BH). B/ ERBARUVERSEERETIRLT

Labelling

SRYLYG

26. Table 1 summarises the contents of Articles 26-30
that follow. The following information should be included on
fabels, unless its absence can be justified, e.g. use of a
centralised electronic randomisation system:

26. RIZITHBT H26-30IHD L HABREELD =, TN
NFERUGNSENE S TELORY MR IEHREF
EERILSRTLOFER), TROBHRESIAIIZRTRL
T hIEmsiaty,

(a) name, address and telephone number of the sponsor,
contract research organisation or investigator (the main
contact for information on the product, clinical trial and

emergency unblinding);

(a) ABMEIRE | ER SR EBRITHRE (CRO)XIEA |
SRIEMEMORIF, R, BERS CARELARIZEET
ZEREURAFOERERO EEEE)

(‘br)'ﬁf)harmaceuticai dosage form, route of administration,
quantity of dosage units, and in the case of open trials, the
name/identifier and strength/potency;

) A, RERE. REEROR. 7 — T HBROEE |
IZIEERBREO R/ HEHA R UE R/ DT

(k) “keep out of reach of children” except when the
product is for use in trials where the product is not taken
home by subjects.

() TFROFORMEVNERIZECE IORH. BLAR
BERBRENBEICHLROELVARDEEHERC

27. The address and telephone number of the main contact
for information on the product, clinical trial and for
emergency unblinding need not appear on the label where
the subject has been given a leaflet or card which provides
these details and has been instructed to keep this in their
possession at all times.

27 ERELERICHT S, RURSBROSRERICHT
HEEREQEMOBEEFSE, WREHNCh o R
SNTMBF PR ORBERS BT T 585
éhrt\ét@%ﬁl:m\tli, FANLIZRFTIMEL
LY,

28. Particulars should appear in the official language(s) of
the country in which the investigational medicinal product
is to be used. The particulars listed in Article 26 should
appear on the immediate container and on the outer
packaging (except for immediate containers in the cases
described in Articles 29 and 30). The requirements with
respect to the contents of the label on the immediate
container and outer packaging are summarised in Table 1.
Other languages may be included.

28 MR BITAREA ER TSRO A MAE TEBLET
HITEDIE, 26IB (TR LSBT ERRBRY
SPREEICFRRUZTRIEADAILY, (29, 0B THRT HE
BARFERO . EEEBRRUNAEITSRVLERTDE
WARCEIBERBREIRI-F LD OSETOR
HEBMLTEEL,

29. When the product is to be provided to the trial subject
or the person administering the medication within a
immediate container together with outer packaging that is
intended to remain together, and the outer packaging
carries the particulars listed in Paragraph 26, the following
information should be included on the label of the
immediate container (or any sealed dosing device that
contains the immediate container):

29. WEH, BEREXLARELREI LRI AE L
BHEVESZEO TS EE AR THIATh ., sia (e
HTHELLFENEHSNTODBEE, UTISRTE
HEERBROIAL(UIEREREAEL LTS
LIRS ERAR) ISRRLEThIEESE,

(c) the batch and/or code number to identify the contents
and packaging operation;

(C% F LS EREEEET AEOOAYFRU/XEa—
FEE

(d) a trial reference code aﬁowing identification of the trial,
site, investigator and sponsor if not given elsewhere;

() BEROBMBIZAREIZT 538
SHERTE W EAT R UCABRMKEES (fh

=]

CERAENES)

(e) the trial ”éﬂbjec;c'idéht}fiéatioﬁ number/treatment
number and where relevant, the visit number;

() WERERIIES ARES
=

(a) name of sponsor, contract research organisation or
investigator;

(a) SHERIRRRE |
B E

(b) pharmaceutical dosage form, route of administration
(may be excluded for oral solid dose forms), quantity of
dosage units and in the case of open label trials, the
name/identifier and strength/potency;

DO, A—TURBROBEIZLABRED 2T/ M REH.
RUEE/ Al
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(c) batch and/or code number to identify the contents and
packaging operation;

@ HE LA TEERECELAvFRU/XEI—FE
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