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574 FIER
MANUFACTURE OF MEDICINAL GASES EEBHADEE
1. PRINCIPLE 1. [RA

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.

AXZEF. BEORESHOEHKELTERY TR
;JI¥I$EF%6E#EFE#J“ZODI%E’JEEEI:OL\’Q By
%S

FRREATOERBAA RO EELRIKICOLNTIE, AXE
(FFEAINEWL, Tl FEETEDIEENEHRAIN
B, LGNS, AXEIZEEHIN=LDEEET HEH
[2DWTIE, ZNEDSELLTHERTHENTES,

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.

—RICERANRADOEE FFAHEFETITHONS,

WO T IRENLDFRIIR/NRELTD,

LOLGEAD, thDFBEDOHANLDREREDYR I,
FHEY %,

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

EEAHARAOHEIZSETIL. GMPOE KWL ERE
IH, %87 DAnnex, ERAEEH. RUTELOFMLH
ARSAVIZRDEITNRIEESE,

2. PERSONNEL

2. NB

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 ERAARDBEFABHEEITIA—YFA AR/ \—
VUG ERAAAQEELERICOVTRABHBEESR
AP E (E VYN

2.2 All personnel involved in the manufacture of medicinal
gases should understand the GMP requirements relevant
to medicinal gases and should be aware of the critically
important aspects and potential hazards for patients from
products in the form of medicinal gases.

22 EERAAADEEIRETHEIIET.EERAAR

IZREfR 9 AGMPOERBIEZFEEL TLVEITAIEESK

W HIC.BEFHICEO TOBOTEELARERVERERR

HADEBNE-5T BEMNBIKRIZOWNTEELTULVRT
nIELES%EL,

3. PREMISES AND EQUIPMENT

3. BRI

3.1. Premises

31 &MY

3.1.1 Medicinal gases should be filled in a separate area
from non—medicinal gases and there should be no
exchange of containers between these areas. In
exceptional cases, the principal of campaign filling in the
same area can be accepted provided that specific
precautions are taken and necessary validation is done.

311 EEAARIE, EERRAAREEDBESNIZBRTT
ECTALBITNIEESEWN, Tz, EERAARADRETAE
FrEIEERBAHRADRETABIRTOB T, BaEMITEELT
[THn7Ly, FlstEL T, ALREIZEWTEIBZ R (T
ERFREBEETOIAR (X NG FHREELEICLDER
NYT—=2a0E T3 EEEHI2, BFenbd,

3.1.2 Premises should provide sufficient space for
manufacturing, testing and storage operations to avoid the
risk of mix—up. Premises should be clean and tidy to
encourage orderly working and adequate storage.

312 BRRIDYRIZEEITA-. BRICIZEER -5k
BRI+ EERAR—REERELGITNIELRSE
W, F-EBRIEEZRT. BERBFESN, BRELE-1EEE
T RRETEA TEDLSICLAITNIERSELY,

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

313 RTAGAIE+ARILSERL. UTAERTESE
DIZEAREEET DL,

a) separate marked areas for different gases

a) TADEEBICR DL TRRSN-KiF
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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) ZDI) A — RUEETENOZERIZHZVY
F—%BAREICEAIL. Bt 5L Bl RTCABFTLR
B R TAERSR HEFHLRRB . [ERARI.ITFR
BRORTIFE),

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.

NEDERDLANIILDDBEREY AL, BEE
FTEADIREDHE. 8. RUCEMSITKET D, K
[CRT. BAYIVEREY 5. REZRET S, FHER
T B, EDMDBEYLGFER. EANDIENTED,

3.2 Equipment

3.2 %Ki

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

321 BERRUSHTADOKSRLT N TEEIEH R
j:LT:%d)'G&'J"L B, EHGREEZRBELETNIEES
EL,

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 ELLWBBIZELWLWVHANTETASNEILEREEIC
Lz hIEisiziy,
N)TF—2avFEHFOBERTATOERRLUSN, BH5TE
FOHRANRNIEERTEEHRELLEZNIE,
Y=_TJA—JLRIZIE, ELWVAER DA N IERAETH DK
S.BEEDHRARIIEEDEEHRD/NNIILIIZHRELE=FE
BIEHEEZRITAIE, RZTA— LR RUBEFDOERA
FERMLZEBRVESEDREIZESTHAS,)

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

323 BEVLRFEEN. ERAITADOREICEEEZEX
BOEKSIZLE T RIEESTEL,

3.2.4 Filling of non—medicinal gases should be avoided in
areas and with equipment destined for the production of
medicinal gases. Exceptions can be acceptable if the
quality of the gas used for non—medicinal purposes is at
least equal to the quality of the medicinal gas and GMP-
standards are maintained. There should be a validated
method of backflow prevention in the line supplying the
filling area for non—medicinal gases to prevent
contamination of the medicinal gas.

324 EERAARZHETHIREEEZEEFERLT, EE
BRAARADFETAZLTIILESHL, HlsrELT, EELS
DB THEAINDITADRENDVEELERRTAD
MBELRETHY. M ORIZEDGMPEREEAMIZFINTIVS
BEICIK., GAEHBRERRTSIENHRING, BEE
HAARANDFEEEHIET 55, EEBRAARAODRTETAR
BADBBEREIZ, /\)T—L a3V REFAHD BT IEF
BREEBLETNIEGESA,

3.2.5 Storage tanks and mobile delivery tanks should be
dedicated to one gas and a well-defined quality of this gas.
However liqguefied 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 FFEAVIOHERDRBE S IIEI—FBEEOH R
T, \AEICRESN-REREOLOFERLLETNIEA
YA AW LAL.
EEBRAHRADRENDLEEL, ERAARDGE LS
LWMBE. RibSh-EERARIE. ACEEDIEEEA
HRERLAV Y TEE. ERLTERLY,

4. DOCUMENTATION

4. XE1k

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 RTCABBRBOEN\YTFDRLHET—EIZKY, Y
B—CEICRCAEICEET2EZER@EABHAIEET
HAHESIZLEIThIERITNIEESEL, LLTFTOEIEZE
YIZEEAT B,

*the name of the product;

- DB

*the date and the time of the filling operations;

- RTAFE A B ERZ
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- a reference to the filling station used;

- FHALERETART—avIco0ToEEd

= equipment used,;

- ERAL-HEER

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

s RCATARILEEHRBDEHADBIHRERE~AD
3

» pre filling operations performed (see point 5.3.5);

- RS =R TARNHEIE(G.35S )

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

- RCABIRUETARDIVI VT —DHEEES (X

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

* RCAEXERELI-EXED AR

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

cBELERKDRATYIGAVII)TIVAR D) E—D
ZAN, V) —E T HIREF)EIT o EEE DA
i)

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

AEENRETELS R TASNE=CEZ R T A0
BT E/INSGA—E—

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

- REEERROGBER, STAMDOAICHBREHREZREY
BBEIZIE. FEAL-RENAORREREF VI DHE
R

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

- RBEDPRTCASNIZCLZHERT HE0DE
5FTVIDFER

B EICK

= a sample of the batch code label;

s N\NYFOA—RSRNI)LDHUTIL

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

- fAISHA D HZF)%)L\I;I:L%17¢L\H15E$75§$UT—%A
(FZDFHM. FTf-. RTAEXEREILBEHLI-15
ZDRBAEBSN-CELTTH M1,

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

* RTCAERICHT IR TAREREICISEED
FTRUES

5. PRODUCTION

5 &lyE

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

5.1 ERJHHAETOLATHERGIRITOVTE TN
T—LAVETDHE T NIEELEL

5.2 Bulk production

5.2 /NJLYELE

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 EEABMD/NILIARIE, IEFERIZKYIER
L.BWIKRARERMNS, WEGISERETIEFRETELS
ha, (ZELPETSUrDBIDES(D), ChbDHRIFE, &
Egﬁﬁ;é%mﬁil:o&w FESWNINIVIEEREH
= o
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5.2.2 Documentation should be available specifying the
purity, other components and possible impurities that may
be present in the source gas and at purification steps, as
applicable. Flow charts of each different process should be
available.

522 BEHAR, RUEBGRRRIZEITSHRME., ZD1h
DERYRUOEESNSAHYICEALTHRELEXEN
BIFnELsik0, 2 EG-o-FOoX070—Fv—
AN A oA YA A

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

523 NEIRLFERTIREBEIRT,. EFELHETHEET
BISINTEHEF LB FNIEHSHN, FIZ L. FRIRICESR
EXRITTAREMENHASAHYIE. COITIEICESBHIIC
YRR EITNIEEESEEN,

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

524 DEETIE BRTIRRIE. TIROAMEIZDONNT/AY

;— LAvEERBL. TOERIZHE->TERLETNIELS
LY,

HEIZEL, TRERFIEIE, TOEREE=4—F 515

DEHEATEER/ITARETH DS,

RIEDEFELRBIZIL, BRI IILA—)DRFORHIL,

;zgu*/j‘&/i‘u-‘r“—~>a>o>.%=5%l:§o“b\rﬁbhé&
THb.

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

525 BEAHE. TENEEORAIEEXELL. T
RE=FUL 5 ELTRESHIETHORTRIERSRL,

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

526 ILIEZHIEHLE=F—95=HIZFERTHaE1—
BORTLDIN)T—3 0 FERLGITNIELESEL,

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

527 EHETRIZBVLT. \YyFOEZFEZXEL. /NILY
HRADDHIZBEED (T IS ALY,

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

528 ARDEBEICHENTIL, RELFFYIZ DO TER
TERLZTNEESE,

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 EREMPITHHNBMTHEASNS KL ERAH
7\7[ THEMYHRE. MAEMICET AERETHRTAIEE
6 d:(l\o

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 FRIEAADRYDREZFANDDBEERIT, ¥
EHIDEBESHET,. HoWHFRELHITILIICE
OFE-FIEE IR > TITORETNIZIESTELN,

BEDTAUIZFFIEFHLLLIENICK DO DE LT E R

NEEINTWSZE, ILFVITILBFON—D KUY
R—REEESHROERICEFANDEEZTILS L,

5.2.11 Deliveries of gas may be added to bulk storage
tanks containing the same gas from previous deliveries.
The results’ of a sample must show that the quality of the
delivered gas is acceptable. Such a sample could be taken
from

* the delivered gas before the delivery is added; or

* from the bulk tank after adding and mixing.

5211 HRADZELIL, IRZITEINI-EI—DHRXEF
BT H/NILIEREIEMLTHEEWN, YU ILDRERER
[Z&kY. BEESN-HADRENEY THSLEFRIRIX
BN, YU T ILIE, NILORAOIZIZBEIDZITEL
mhs, B K. BIEESLERD/NILIEZONGIER

FEHEMNTES,

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 EERADNILIARIT/NNYFELTESESN ., B&E
IEERAE/VITIRVEERSh, ELTRTADAIC
FEAAEHIESNGZITNIEESLEL,
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5.3 Filling and labelling

53 ECARUVERTR

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

53.1 BERAARDFETADHICIE, NYFDES
hHizFhEESE0,

=17

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 EERAARAOERT. BULEMEHRIZEELT
W IEESHEN, BRFOHAIZFIFETAZDOHE A
BRY—ILOBEON TUWEITFRIERESEL, S8 —(F,
FEHILEYIRESNEELS ., JRINEARBFNILTEE
BTBHIEMNLEFELLY,

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 VA —LEBERAARFTTARZI+—ILRIL, 178
FHOEERAR. DL EDREERERARERET
RETHAB22 8, VIV —LBBHDEHAESE
BERICTHEYE AT LEFRELLETNIELESEL,

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 RTCARBLEREDFRFIERUATRAN—DIE. XE
IEENF=-FIBIZH>TERLAFNIELZSEN, ZDIE
[ AT FUOREEDROEE BEE DN R AL TE
EDRIE.BICEETHD, RiE-BEIFERINDAIIC.
FENEWCEDTF VI LEINEITNIEESA, 52k
[FREFELEFNIEGZSEL,

5.3.5 Cylinders should be subject to an internal visual
inspection when

535 LTDHBE. VU —ITHEIZDODLVTHOBREE
FITHRFNIEESEN,

* they are new

- DU —DHRDEE

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

» KEIZEDT AL LLIERERD T AN SN 5 E

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

BHRATIMAFRIE, DT —RNEBADFELERTD
% BHRAFITFAIOREBERFLZ T RGN,

5.3.6 Checks to be performed before filling should include:

536 FRTARICTRFEALZITIAIEESE,

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

s VR —PRETHWNEEHERT 5012, BIEQGB~5
banZ¥IE 9 5,

* 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;

s REDLZENYA—IE, SHITKAHDNIIDEE
MEBETHELEIN TR EEHERTDAIC. RFILTHR
ELEITNIXESELY,

ZTHDWEELLT, ZLHMOFFMICHEL., /N T—2avITk
URBREEE DA EICLDEF. BWIFERBREZITIEN
Elfohbd,

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

£ TO/YFINBBRAOT L TRELILOH
B TNSHRBSNTNBHESNEH-RT 5.
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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;

BEABARUVBRRICACH, T—IITLHRITEIT. B
D&, EDHMOEBIE, HOUITHARICKHFLEMELN
A BRIZESNEBREEITI. VI F—(X#EGHE
T.kEFSh, TARSR REFSNBTNIEESEN,

* 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 A0, RIIBEEBHROERFADERBXE
FrvyL, ARERARITHLTELWMERBXTHSM,
EINETERT Do

»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;

D) OF—DETANERRAREFTYIL, KETAE

XEFZENHEEDTAARBINTNSNEID, SHITH
EOXIFERMGEHARSAUNRET 2BMHAREZEE
TWENAEIHLETERT Do

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

BHREIFRZRETIRGIHEEBLN SN TS
NEMHERT D,

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 BRETAD=HIZIREEINF-D)F—E, FEDY
AOEBIMRICHIZ D LS+ EEZ > TEBLA
(THIEESHN, [EfEH ADIZE(ZIE., 200 bar DFIETA
EAICH LAY IE B RmEZR K= EL T500 ppm v/vHiED
NBESIZTRETHD MDOFTEE HDIFETHLINE
RZEDAHME),

Cylinders could be prepared as follows:

S E— LTSRS A CERT B2 ENTES,

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

VOB —ADENRE . BENSEZHKTHRMN (T
NIEESEU, (DELERTEH AD X EHN150 millibarlZ
BADLENH D)

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

-BABEEIREL. NI T—2aVEHDHETHRN—
UGB ELTbarE TMELZDRIRET D)

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.

BRERB/NIVIARYMSFIFON TS YA —[ZDVT
. BRENEXEDHZEIZIE, #xtE150 millibarE THE
ZESIEZIAITAE+TATHS, thDBREMLEL T, HBH
BDEHADEDTEITHEITRIEESAE

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 BBEMNHETASN TSI LS, BEYIHAETHERL
BITNIERSEN, RTATRDOD) U —D N EIZEEfih
NE=BICENSERCNIL, BYIZHETASh TSI EF
HETED,

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

539 FIIHE—IZESNLERMAL. BTHELGITH
[FEBHEN Ny FESRY/XIEFETAR. BHHARIE
AMDFANIVIZRRLTEHELLY,

6. QUALITY CONTROL

6. mEEHE

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

6.1 METAAICERSNDKIE, DadELERAKER
CREDLDT, MEMICKDFROAREEEHMIZE=
A—LEFNIFEST,

6/10




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

6.2 EERAARTENTN. TOREIZHOTHEEINT
HAERIBHIESNEFNE LGS0, BIC, BITOEHRE
BELTWAHEHERT A0, BBEIT 2 TOREAR
BE+DEETERLAITIEESEL,

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

6.3 EIENTELNILIARIE. TTADEHIZERTS
HENDLETHD, (5.2.128),

6.4 In the case of a single medicinal gas filled via a multi—
cylinder manifold, at least one cylinder of product from
each manifold filling should be tested for identity, assay
and if necessary water content each time the cylinders are
changed on the manifold.

6.4 EHDU) B —FRIBFIZHETATESLY=I4+—ILK
ENLCE—DODEBERARANTETCASNEIEE. 7=
TA—ILRFETAEIZ, DEEHIERDIY U F —B R DFE
BRBRETEERBREZERLAITNIEESEL, HELIS
B . U)E—ERZTA—IIRIZHF TR BEIZKSEE
DRERZERELEIT LRSI,

6.5 In the case of a single medicinal gas filled into cylinders
one at a time by individual filling operations, at least one
cylinder of each uninterrupted filling cycle should be tested
for identity and assay. An example of an uninterrupted
filling operation cycle is one shift's production using the
same personnel, equipment, and batch of bulk gas.

65 B—DEBRBAHARNVIVE —IZ—EIZ—KDDE
MITESINDIGE . TOEHTTIFRET AV ILEIZDL
EHIR BRI T —DERREBRETEEARETHAT
nELESEL, EFRITEIRTATIIILOHELT, L
AENREICEB TRIC/NYFDNILVIHTRERBWNTEET
BIENEITOND,

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 2IEFEXIIZTNULDIEFEDELLIHNRFR—DT=
T+—ILRZEBELT, VI —DHTREALTEERAAR
#E8EITHEE. HEYZHR—ILRETAYTAIILEIZD1EK
EVIRDU) U —IZDODNT. T RTODENRSHTRED
HRAER. TERR. TL TR ELGSIEKSEEHEBRET
W FEERAARBDNSUAFRIZDWTIEER R BT
ThEFNIELESEN, )T —F1IERDDRTAT S5
B. &V A—T. . ETOEMED T RIZDNVTHEZRR
BREEEABRTERLETNIELRSHL, ZLT,. BT D
RTATAIINEBIZDELEBIRDIY T —IZDNT,
;’E‘:ﬁﬁxqﬂ0)/<5>xﬁx@EEEEEK%%%’EL@HN&@
DYA{ AW

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.

6.7 BEHAABIZITERILER/BRRESARE. TT
ARTICAVSAVTRATHER. RTATDREHAD
EESTAERSND,

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 VA —I2BELUEDAREFETHIEE. RTA
IREARNEV) O E—TELESESN, TLITH—T
DD ETRIAT DLD TR TIF G,

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

6.9 TTCAFDU) A —IZ, MEABRR—ILEEET
BHIZ, BYEAEEFRANT)—IRBEZITHRITAIER
SR, ST IWERBLRABETSGS L. REBRDR&IC
Y—RBERBLAITIERSE,

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.

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

6.11 BEENRETHHEIERRFC. EROBHELES
IDOLBRTATREE. RTARBEEINBHEZESL
IOBIEBLI=Y T ILOSEIAEZIRHILIE, T
AEDOY T IERIITETHD, BENREITSHEIE
BARRE. PENBRADERBIEICEEL TSI LER
RIBAOREZEHMICERLEFNIELSEUL,

6.12 Retained samples are not required, unless otherwise
specified.

6.12 fIZHESNTLEWRY ., SZERERFLTHE
FTETHS

7. STORAGE AND RELEASE

1. RELEHA

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

11 RTAFDVIE—IE A —YSAXRII—=) Ik
fﬂjﬁﬁlﬁﬂibféhéiﬁa fREEL TRELGTNIE
A=V AN

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

12 ARV UE—E, RESNT-IGFICREL. BIREE
EICHSNGVRIZT S, IFBIUTIE. S8 —0
FERASNDFETENVLEEETLSCEAERTESED
[CERT.RBRLTOT, RIS h., AR EN
BORIICTRETHD,

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.

13 RUELSEBBOHAR L. XRTAFHEED T —
(iﬁj\%”%ﬁ%}%i\ EANEHLORATHEEEENEED
(;5l: : [ele)

7.4 Gas cylinders should be protected from adverse
weather conditions during transportation. Specific
conditions for storage and transportation should be
employed for gas mixtures for which phase separation
occurs on freezing.

74 ARV E—IL, EE DR BREMGSFLEITH
[FRDEN RIEIC YIS BENHECHREHRITDONT
(T RELBEDR. BEDEHZRAWVETNILESA
LY,

GLOSSARY

FHEE

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.

EERAAREOHEICEET SHET. ZHTDPIC/SGM
PHARDRAEBRRICAEND ., AXETHEATIHEDE
ZIITEEDEYTH S,

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

ERNBI I ERSMTIUMEIL, AREXER

Yirdy EREE V=27 - R AR - RED

TORRIZKY, EREFBE. EZZLTTILIVIZOMT
S

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

é')? . BERAAREOHEZITI. BADIEESN=R

Blowing down : Blow the pressure down to atmospheric

pressure.

AR MHLTRKREANENETSELE

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

NILIAR : BRREEAUSNDEOETOIEEZETL
. 2THOEERHR
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Compressed gas : A gas which when packaged under
pressure is entirely gaseous at —50 degree C. (ISO 10286).

EfEHR : EATTRTCAINI=EIZ, ¥4 FX50°CT
AN RIKRTH S A(1S010286)

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.

5% BBRLIRIERRILHRER. Bl 2oh—, LU
VA — h—F L, LKL Z OIORAE )T, EERAS
REERITEMT2L0EE,

Cryogenic gas : Gas which liquefies at 1.013 bar at
temperature below —150 degree C.

HBIEE&RIEAR - 1.013bar T, ¥4 FA150°CLL T DEE
[2BWTHIETHHR

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

BIERRIEARRE . RIEBLLIEIBIEERTRZEANST-
DHITREF SN =EEX R IBH XM BRSZ HRE. HR
RRIFBRIFIKTERE NS,

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

)R — IKBETI50) Y ILEB AL NEE R BE/E T
NBEB, COEETIEXI A —EWNSHERFAT M.
h—FRILEEKRTHELH D,

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

h—FIL: DB —DEEERDIET BIZVIV T —%
EEL. R=74—I/ILRTHEFEHLE-ED, U EDD
—whELTER. ERSNS,

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

BET5|E BRBFELE(CSKIEICKYBBRADENTRE
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).

AR : [£41,013 bar (101,325 kPa) T:EE15°CIZHB VTSR
ITHAKEE, XILBEESCIZBULVTESKEN 3 bar
(300kPa)Zx A HIKFEIZHLHIMEBE XL, TNODEEY
(ISO 10286),

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

MERER . DA =L LLE P IDNBENERFLHE
B ETtERT 510 FEEDLLLTERMGEH A1
LA TR ED =D DFHER,

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

BALHR . EHENFTTHRAEDONT-IREEIZSLNT,
—50°CTHRD —EAEIKRIZEH>TWBHRGRIAD LIZ
HADHBIKEE

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

I=74—I)LK : —EIZ—ARELLIZLDHRABRZ NN
AERWNZY TR CTALIZY TESLSIZERE TSN - RBE X IE

FE.

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.

EAERZBTMY . LRI oEBHETHEERMETHR
FIERINZO) A —ZRINEBLE-RTLERGFET OHAKT
. RXERAMYEOERICERTHLDEXERTR
DHT, CNoFRFYPHRIFTER[IKRELTESDFEIERE
LTEHT S

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

ERAAR  REPHCEREEVEAR. 2. FHE/M
TERAICKREINDILZERL. ERMELTHESNE:
HARIFREH R,
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Minimum pressure retention valve :
a non—return system which maintains a definite pressure
(about 3 to 5 bars over atmospheric pressure) in order to
prevent contamination during use.

Valve equipped with

/NENREF  ERPDFREEITHODKRIUEELY
%@3;5bar%L\)¢#E0)Eﬁl:ﬁé’DcliﬂzﬁiﬁﬂﬁJHﬂﬂﬁbf
1TJ-L\ :-ﬁ-o

Non-return valve :
direction only.

Valve which permits flow in one

LS —ARICOHRT FF

Purge : To empty and clean a cylinder

IN—=2 VYR —HEZEIZLTERICT AL,

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

R BEZEZ5|EICLD, RIE MHER, ST REFRTA
LTERHBIICIEL. BEBRETSEIZLS,

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

w

g?% D RIEARBIERRIEARETBTHAEEXDS

Tanker :
liquefied or cryogenic gas.

Container fixed on a vehicle for the transport of

AUh— . RIEBEERARAOHERERICEESNT:
HBIKRRIENTRABER

Valve : Device for opening and closing containers.

NLD  REDOFFAARE
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