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MANUFACTURE OF MEDICINAL GASES

ERAHZAORE

PRINCIPLE

AR

This Annex deals with the manufacture of active
substance gases and the manufacture of medicinal
gases.

FZTFRVIANL, BEHESHAOEERVERAN
ZNEEZDLNTEYIES,

The delineation between the manufacture of the
active substance and the manufacture of the
medicinal product should be clearly defined in each
Marketing Authorisation dossier. Normally, the
production and purification steps of the gas belong
to the field of manufacture of active substances.
Gases enter the pharmaceutical field from the first
storage of gas intended for such use.

BREMNERUVEEREENBE IS RERTRE
RTHBICTHINL WS, B . HAORE. &
BB ARRESTAOEE I RYT S, EER
ELTERASNBHAIL., —REFBT2BENGE
XS aEsLTRYRbNS,

Manufacture of active substance gases should
comply with the Basic Requirements of this Guide
{Part II), with the relevant part of this Annex, and
with the other Annexes of the Guide if relevant.

BADESHAOEEL. ZGMPH A K (PartI) D E
FERFBIF. A7 A2 AORBESR S . BET Stk
DT IIAIZEELTLNBIE,

Manufacture of medicinal gases should comply with
the basic requirements of this Guide (Part I), with
the relevant part of this Annex and with the other
Annexes of the Guide if relevant.

ERRAAAOEEIL. ZGMPHAF (Part I )DEAE
BERFIF. F7 Ry AOEESRS . EEOHSM
DBHAFSAOTAVIRIZHELTWNAI L,

In the exceptional cases of continuous processes
where no intermediate storage of gas between the
manufacture of the active substance and the
manufacture of the medicinal product is possible,
the whole process (from starting matenals of active
substance to medicinal finished product) should be
. |considered as belonging to the pharmaceutical field,

|This should be clearly stated in the Marketing
Authorisation dossier.

FINELT. BVESHTACHEEN CEERER
(BRERAARA)ORAEETOM., HAO DM
BOEN—BRETEOBRSIE. 2TIER(EHRK
SHAOHEERHMICEESOBRBRESEC)HLE
FEROEEERLGT L, CHIZRERTEBEIC
BRFEIZEE#E T DL,

The Annex does not cover the manufacture and
handling of medicinal gases in hospitals unless this is
considered industral preparation or manufacturing.
However, relevant parts of this Annex may be used
as a basis for such activities.

ITENLIEETHTNE. FIRRTOERBIAD
EREUIEWNMIERZ Ry ATIIERShAGL,
LAL. X7 ZAOBEER S L. 2DKRHEEE
FEEORMELTERT IEMNTES,

Manufacture of Active Substance Gases

BYMRADADOELE

Active substance gases can be prepared by
chemical synthesis or be obtained from natural
sources followed by purification steps, if necessary
(as for example in an air separation plant).

BHESAREACEEREICIDBEETERAR
HOLBEICIGLTHREIRETICEIZIYF/LN
B, (B, ZROBMERIZT)

1. The processes corresponding to these two
methods of manufacturing active substance gases
should comply with Part Il of the Basic
Requirements. However:

1. IRB22NBFIRITRAOEEREICHETS
TE(FIPartIOBEFERSFRICESTH & L
lJ\

(a} the requirements regarding starting materials for
active substances (Part Il, Chapter 7) do not apply
to the production of active substance gases by air
separation (however, the manufacturer should
ensure that the guality of ambient air is suitable for
the established process and any changes in the
quality of ambient air do not affect the quality of the
active substance gas);

(a) BRI S ARAOHERBIZEHTSBERER
(PartIT . 1E) (3RS BICEZ2BIHGHADS
HITIHERShLL, (LAL. HEERT. H5D
GBI ENA-TEICELTBY. ASORED
FIIBMESTROSEICEE LGS E
#RIMITDE.)
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{(b) the requirements regarding on—going stability
studies (Part Il, Chapter 11.5), which are used to
confirm storage conditions and expiry/retest dates
(Part 11, Chapter 11.6), do not apply in case initial
stability studies have been replaced by bibliographic
data; and

(b) A EEEDHE. BB E (PartI, 1E
) DTEDEEMELI-ETPORENRERIZET
DEREIE(1ES, Part ) T, YIEIORTEERE
EXBTF—2IcBERI-GSIERLLLY,

(¢) the requirements regarding reserve/retention
samples (Part I, Chapter 11.7) do not apply to
active substance gases, unless otherwise specified.

(c) BIEHELALZTLIE,. RER-SERICEATS
ERFE(PartI . NENIIEYRSHRIZITER
LAy,

2. The production of active substance gases through
a continuous process (e.g. air separation) should be
continuously monitored for quality. The results of
this monitoring should be kept in a manner
permitting trend evaluation.

2ESMITRIZEHBIAIE. ERAE) B
HADOEEIIHEM - RBFEE=-F—T 5L <D
E-A—OERIZ. ERF AT ETRET
6:t0 N

3. In addition:

3. Hlz,

(a) transfers and deliveries of active substance
gases in bulk should comply with the same
requirements as those mentioned below for the
medicinal gases (sections 19 to 21 of this Annex);

(a) BPREAH R/ 20BxLE%T. TROE
ERAHARHEOERZRISESLTWREThIERS
Ly, (RF Ry ZAMDE243019, 21)

(b) filling of active substance gases into cylinders or
inte mobile cryogenic vessels should comply with
the same reguirements as those mentioned below
for the medicinal gases (sections 22 to 37 of this
Annex) as well as Part Il Chapter 9.

b) LY —-RITBH BB EERER~OEMES
HADFETAIL. PartTI9E LRILL. TR EEHA
HRAEFRICERFIE(COT I AOEHI 3022
MBINIZHEELTWWETE,

Manufacture of Medicinal Gases

ERRAHRAOEHE

Manufacture of medicinal gases is generally carried
out in closed equipment. Consequently,
environmental contamination of the product is
minimal. However, risks of contamination (or cross
contamination with other gases) may arise, in
particular because of the reuse of containers.

—RICEERAH AOBLEXFAERORIETTGD
hD, T  HEORENSOFRIWHTIHI
Ly, LAV, IS, BROBRAICE- T, BR(K
L\lif%d)ﬁl&d)iiiiﬁ%)@'szﬁfiﬁé_ﬂ]ﬁﬁ
A HD.

4. Requirements applyving to cylinders should also
apply to cylinders bundles (except storage and
transportation under cover).

4 ) OF—IZERENTWAERERITH—KIL
I3 EBEND, (BULESNIRETHE. B
hTW2ia8%R

PERSONNEL

B

5. All personnel involved in the manufacture and
distribution of medicinal gases should receive an
appropriate GMP training applying to this type of
products. They should be aware of the critically
important aspects and potential hazards for patients
from these products.

SEEAAAOEELEFCELIEHEL. BHS
OREJBICERT AESHYLEGMPEFIIRZE RIS
—l.2BET. ERRATAOHSOBHTEEN
fAlE. B, BEICESTOBENRBRICOVLTE
LTI E,

6. Personnel of subcontractors that could influence
the quality of medicinal gases (such as personnel in
charge of maintenance of cylinders or valves) should
be appropriately trained.

6. (UL — BT/ LT ORSrRBEEERS
AEBEOISNEEBIAOREICHELRIZLS
AZHFEORBABIBEYLETIEERTHCL,

PREMISES AND EQUIPMENT

Bk

Premises

Em

2/12




7. Cylinders and mobile cryogenic vessels should be
checked, prepared, filled and stored in a separate
area from non—medicinal gases, and there should be
no exchange of cylinders/mobile cryogenic vessels
between these areas. However, it could be accepted
to check, prepare, fill and store other gases in the
same areas, provided they comply with the
specifications of medicinal gases and that the

manufacturing operations. are performed according
to GMP standards.

7. V)5 —RIIBHEEBESERI. EEHRRH
AEFREGEN-BFITHRE. 8&. £iTA.RE
TE5I¢E.F- ERBHRAOIVFEEEERAR
DI TFHITRETABTROEERELEWNIE, L
L.WFhOHRELEEBERARAGRBISESL.,
DEIEFENAGMPOREIZH>TITEDA TS
ol EERLUNOHZAEZRILIFTHRE., &
E.ETA. RETAHAZLLHBETED,

8. Premises should provide sufficient space for
manufacturing, testing and storage operations to
avoid the risk of mix—up. Premises should be
designated to provide:

8. BMX. BROURAS%ETH1-6. BE. HKER,
FEEIEBZTUSOICKEDLAA-ZZHB LI TS
CEBMIITROLSEDHDHIL,

a) separate marked areas for different gases;

a) HAQBECHZHMAaOFRSWE-IUTICHIT
)

b) clear identification and segregation of
cylinders/mobile cryogenic vessels at various stages
of processing {e.g. “waiting checking”, “awaiting
filling”, “quarantine”, "certified”, “rejected “,
“prepared deliveries”).

b) FhFhORETROBEOLILE— BT
EBEEERITED. IREE%ARKIZT S, (AR
TBESHL). [ETAFLL THERFLL TRER
A TFEE. BEFLD

The method used to achieve these various levels of
segregation will depend on the nature, extent and
complexity of the overall operation. Marked—out
floor areas, partitions, barriers, signs, labels or other
appropriate means could be used.

—hOOBRIELANOIEMEZRT H-HIAL
ohdFEE. EROEROER. TH. Sl

EOTRED, RKE~ORTF, MY, TV, 7

. 2L, DB FEARLL NS,

9. Empty cylinders/home cryvogenic vessels after
sorting or maintenance, and filled cylinders/hame
cryogenic vessels should be stored under cover,
protected from adverse weather conditions. Filled
cylinders/mobile cryogenic vessels should be stored
in a manner that ensures that they will be delivered
in a clean state, compatible with the environment in
which they will be used.

9. RIZ, RTEBRODZDL) /5 — HERAB
HUEBERBBRRUETAShEVIVT—EE
ABBEBEIERE. BLEMTKETHE
L. BREMFLI E ETASNEZLIT—/
EEABHUBEIERE. FHRETRELL
fTlabh . ERAShIRBICER T HIENRIT
ELAETHBT S L

10. Specific storage conditions should be provided
as required by the Marketing Authorisation {(e.g. for
gas mixtures where phase separation occurs on
freezing).

10 BEREREEOERBYIHEDFEETH
BTEDLIICTHIE, BIAE, HESIEUESBE
ABEIHRESHR)

Equipment

{5

11. Equipment should be designed to ensure the
correct gas is filled into the correct container. There
should normally be no cross connections between
pipelines carrying different gases. If cross
connections are needed {(e.g filling equipment of
mixtures), qualification should ensure that there is
ne risk of cross contamination between the different
gases. In addition, the manifolds should be equipped
with specific connections. These connections may
be subject to international or national standards.
The use of connections meeting different standards
at the same filling site should be carefully controlled,
as well as the use of adaptors needed in some
situations to bypass the specific fill connection
systems.

1. Bt BERICBELAANBELETRIZRET
AEhABESIZERHTAZE . BE. BLHBHEONH
2EBETHBNATSAURTRERERMGNIE,
EXESEVBELRS BT EEPOTETAN
i) . BEREFE LU RLIBEOHADRERF
FDYUAOMRGENCEERIETHE, EHIZ,. 72
R ILFRBEOEBREERT I L, ChoDE
HlE. B RERVIZERREBIZHESIAETTHA
5. EI—DFETAFRTO. BIREOEKROGERL.
ASIDERTREDKETAER AT LIZAIE
FET-DIBRESTETFTI I4—DERERH
1. TERKEBT L.
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12. Tanks and tankers should be dedicated to a
single and defined quality of gas. However, medicinal
gases may be stored or transported in the same
tanks, other containers used for intermediate
storage, or tankers, as the same non-medicinal gas,
provided that the guality of the latter is at least
equal to the quality of the medicinal gas and that
GMP standards are maintained. In such cases,
quality risk management should be performed and
documented.

12. 3B UAVA—II BEEOAREREL.FA
DSELFREIHETLHE, LML, EEREBHR
DREMN, VLt EERAAOREICERL. i
DEMPREX#RLTLWNIE, ERAH AL, FO
EEBRRHRERILZY . PRIFRO-OIZED
hathOBBERITAH—T. FRXIIERTE
B, FNEINIGEE. REIRITRDACNETR
Ly, XE/iETBHE,

13. A common system supplying gas to medicinal
and non—medicinal gas manifolds is only acceptable
if there is a validated method to prevent backflow
from the non—medicinal gas line to the medicinal gas
line.

13. EEBAHTASAVHALERBRAHARASA o ADE
FERBIET S T—bEN A EHHDIGEIZE
V. BEEEARAT=FR—ILFEEERAH AT =k—
gs”&#m L-HAEHETLRTLIBEOHLN

14. Filling manifolds should be dedicated to a single
medicinal gas or to a given mixture of medicinal
gases. In exceptional cases, filling gases used for
other medical purposes on manifelds dedicated to
medicinal gases may be acceptable if justified and
performed under control. In these cases, the quality
of the non—medicinal gas should be at least equal to
the required quality of the medicinal gas and GMP
standards should be maintained. Filling should then
be carried out by campaigns. '

14 TTAR=F— NI BRBEOEERH R, s
%, FOEERAAOESYERETLZLE, fint
Bz, EHMEALEET CREShAIE BE
AAAERAOT = F—ILRIZE5thkOEEFO B
THEHASLIEMOHTADTETATZO NS, =
hoORE. FEEERHADGEM, Vi ELE
BRAAACEREA TSR EICEEL. GMPE#
HEHBLTINDZE, 61T, BRTAIRF v A— 8
ETITRIZE

15. Repair and rmaintenance operations (including
cleaning and purging) of equipment, should not
adversely affect the quality of the medicinal gases.
In particular, procedures should describe the

measures to be taken after repair and maintenance
" |operations involving breaches of the system’ s
integrity, Specifically it should be demonstrated that
the equipment is free from any contamination that
may adversely affect the quality of the finished
product before releasing it for use. Records should
be maintained,

15. BBOBE. R+EE(HR. \—-UZ280)
N EEAHROREICBEEZS R TITEsA
Ly, iz, FIETIE. AT LOEEERBLDA
BEIUNBEELBBERTRRBEORIZES
NAXERICONWTEERTHE, BEFEMIZIE. BB
OERIASHERIBREKOSBICERLELS
ZBESBERNGENIEERT S, RBIEEFET
BT,

16. A procedure should describe the measures to be
taken when a tanker is back into medicinal gas
service (after transporting non—medicinal gas in the
conditions mentioned in section 12, or after a
maintenance operation). This should include
analytical testing.

16. RoA—M a2 B OEETEER
RAHAOEZE# X IIBTERRCERANAOE
REXIZERTABEIZE., T REHBIZD
WTEIFRIZEFTH2E, ChizlE. oHREE
EFhdl,

DOCUMENTATION

X&it

17. Data included in the records for each batch of
cylinders / mobile cryogenic vessels must ensure
that each filled cylinder is traceable 1o significant
aspects of the relevant filling operations. As
appropnrate, the following should be entered:

17. 28— "BEHEBEAEEOE N \vFOR
BT RETEIHECAIEOEELGERIIDNT.
WERAFICESERBEEEL L BEICKHLT,
LDTFOHEBIZDWTCRETEIE,

a) the name of the product; a) BisA
b) batch number; b) 1\ uFHES
¢) the date and the time of the filling operations; c) TTAEAB &R

d) identification of the person(s) carrying out each
significant step (e.g. line clearance, receipt,
preparation before filling, filling etc.);

d EEIR(SAU9UT7IA, ZH. RTARID
B, ETAGE)EREL-ERE DA
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e) batch(es) reference(s) for the gas(es) used for
the filling operation as referred to in section 22,
including status;

e) T NRBEZH-E AL 2THEARLN T
BEIRCATETHASNEHAD I AVFOE
BER, RELEND

f) equipment used (e.g. filling manifold):

£ EAL-BE R ETAYZH—ILF)

g) quantity of cylinders/mobile cryogenic vessels
before filling, including individual identification
references and water capacity(ies);

D RCAROU o — BRI EREEOR
2. @42 DEBINER. KBEZSD

h) pre—filling operations performed (see section 30);

W RS R CAN B (R 3 058

i) key parameters that are needed to ensure correct
fill at standard conditions:

) REOEF TEHELGER TARITHN=-CEZ R
TEDIMELERENTA—EZ—

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

i) BRICKETASNIEZRIT 5= 0BUA
FEEDHER

k) a sample of the batch label;

K 13 FDSRALOYTIL

I} specification of the finished product and results of
quality contral tests (including reference to the
calibration status of the test equipment);

) BRERORGEERETEABORR GRRRK
BOBEORAOERZEL)

m) quantity of rejected cylinders/mobile cryogenic
vessels, with individual identification references and
reasons for rejections;

m) FER/) T — BRI BERTRORE.
BEEBOHNBR. TSHEED

n) details of any problems or unusual events, and
signed authorisation for any deviation from filling
instructions: and

n FECREGREOFHRUT TAERIERE
MoOHRBICET 5B B AYDEKER.

o) certification statement by the Authorised Person,
date and signature.

O HIEBEEFICLHHAHERROKE. £
ABEESR.

18. Records should be maintained for each batch of
gas intended to be delivered into hospital tanks.
These records should, as appropriate, include the
following (items to be recorded may vary depending
on local legislation):

18HARDE 7B EENDFEDHARADNYFT
EDRBERFTS L, ChoDRERIE HEICE
LT. FTRROFEEZAND L, (RBSNDIAER
BRREEOETIRVRED, )

a) name of the product;

a) BlmA

b} batch number;

b) I\YFEE

c) identification reference for the tank {tanker) in
which the batch is certified;

¢} NuFEEBANH LR D (B h—) DR

d) date and time of the filling operation;

d) RTAREZTEFAB LK

e) identification of the person(s) carrying out the
filling of the tank (tanker);

) B (BD—)DRETAZTHE IEFEDHE
il

f) reference to the supplying tanker (tank), reference
to the source gas as applicable;

f) BEICKCTHB I H— (522 DSHERIA,
ZATHREIHBTOARICEAT HSRER

g) relevant details concerning the filling operation;

o RTAREICETIHESR

h) specification of the finished product and results
of quality control tests (including reference to the
calibration status of the test equipment);

h) ) ERESORBEGHEEEAROER (BBR%
RORERRIZETISREREST)

i) details of any problems or unusual events, and
signed authorisation for any deviation from filling
instructions: and

R R E LR N EMR VR CAER S
PODORBICETZBE AUDED '

j) certification statement by the Authorised Person,
date and signature.

DR EREE LSRR RO, &
EBLBE,

PRODUGTION

HE
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Transfers and deliveries of cryogenic and liquefied
gas

BERDBELST ADBELERE

19. The transfers of cryogenic or liquefied gases
from primary storage, including controls before
transfers, should be in accordance with validated
|procedures designed to avoid any contamination.
Transfer lines should be equipped with non—return
valves or other suitable alternatives. Flexible
connections, and coupling hoses and connectors
should be flushed with the relevant gas before use.

19. BEROEBEEBE#3H T, —REBMDESERS
A BRWERIEAADBZEL, FALETRERTS
FITESHLN, A)TFT—rEN-FIBICHESICE B
ESAvIE, BIEHFXITOBUEREMRETEBL
TWAIE, ZLA VT IERR UV T I T k—
REARGBTERRICBRAOT R TIIUH5F
A,

20. The transfer hoses used to fill tanks and tankers
should be equipped with product—specific
connections. The use of adaptors allowing the
connection of tanks and tankers not dedicated to
the same gases should be adequately controlled.

20. RO RURA—DRTAIZERT LB EH
F—RT, BRHEOERNEEHBLTNDSIL,
FREOHRIZER{EL TR SR USH—
~DEBGEN AR TS T2 —%ERT B a1,
BYICEBTRIE,

21. Deliveries of gas may be added to tanks
containing the same quality of gas provided that a
sample is tested to ensure that the quality of the
delivered gas is acceptable. This sample may be
taken from the gas to be delivered or from the
receiving tank after delivery.

21, BASNEARUL, BRICIYRENRBEN
=4 CLEMELELELESIE. ABREOHANAST
LNBR RIS D ENTES, COH LTI
(&, RRAELIIBRERICR AN ZICHTEL
FHAMNSERT HIEMNTED,

Note: See specific arrangements in section 42 for
filling of tanks retained by customers at the
customer’ s premises.

FIMEORRICHIBAEREDIVI~DFIETA
Tt o2ia20F0REEZSROIE,

Filling and labelling of cylinders and mobile cryogenic
vessels

PIUF—EBRABERERADAETALERT

22. Before filling cylinders and mobile cryogenic
vessels, a batch {(batches) of gas(es) should be
determined, controlled according to specifications
and approved for filling,

22. VYA —RUBBEBEREHRSDIETARI
2. HADAYFEIBEL. RELZEEL. FTAD
RKEBEMECLE,

23. In the case of continuous processes as those
mentioned in ‘Principle’, there should be adequate
in—process controls to ensure that the gas complies
with specifications.

. TRAITRAShTHAKLG—BEETED
BE. HADRKEESEHEE Y H-HICEY TR
BEEETICE,

24. Cylinders, mobile cryogenic vessels and valves
should conform to appropriate technical
specifications and any relevant requirements of the
Marketing Authorisation. They should be dedicated
to a single medicinal gas or to a given mixture of
medicinal gases. Cylinders should be colour-coded
according to relevant standards. They should
preferably be fitted with minimum pressure retention
valves with non—return mechanism in order to get
adequate protection against contamination.

24, ) A—BEBXIBEEEBRRU/ILIIL HE
VoA RERURERTRZEOVHET IR
REEIZHEST D&, ThLIE, —BEOIRSH
ANI—EBEEOERRAIAREMIEATERY
BlE, VA —IZEERBIRL., BRICELE
MNEFBIE, VUL —IEBENCEYIRETD
WRILEREOHLIB/IMNEHERFEERBETLS
EMREELLY,

25. Cylinders, mobile cryogenic vessels and valves
should be checked before first use in production,
and should be properdy maintained. Where medical
devices have gone through a canformity assessment

procedure1, the maintenance should address the
medical device manufacturer’ s instructions.

25. L)L — BERBEEERBRUSIILTIE,
DESLE TOERELEIZREL. By frE
B34, EFRSEAESLEEEIES 2126
TREEN- ST, BTEEERERNEE
EDEFREORNBEETFTTHL,

Note 1 In the EU/EEA, these devices are marked &
CE>.

331 EU/EEATIEChGIE, CEN— T D H LR TH|
B
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26. Checks and maintenance operations should not
affect the quality and the safety of the medicinal
product. The water used for the hydrostatic
pressure testing carried out on cvlinders should be
at least of drinking quality.

26 HRERURTEERML. EREORELD

FLMEFEE SR TRLLAL, BEONERE
@RSk, DECELREKDE B TH AT
L,

27. As part of the checks and maintenance
operations, cylinders should be subject to an
internal visual inspection before fitting the valve, to
make sure they are not contaminated with water or
other contaminants. This should be done:

27 BARUBTFEBEMERED—BELT, JULEF—
HARRIFMROFTLEMECERIN TGN AR
FEI 5012, NILTEERT IRV —R
BOBRBREETESIE, T, TEROBSIZ
Th52&,

= when they are new and initially put into medicinal
gas service;

A —HHSRT. RUICERAAZICERSH
HL=E

following any hydrostatic statutory pressure test or
equivalent test where the valve is removed;

-NILIJZRYALTRELEEMERBRXIEE
F#OHEBEEREL-R

—whenever the valve is replaced.

-NWTERBLEBE

After fitting, the valve should be kept closed to
[prevent any contamination from entering the
cylinder. If there is any doubt about the internal
condition of the cylinder, the valve should be
removed and the cylinder internally inspected to
ensure it has not been contaminated.

INIWTEBRI) A —ADBLEODBAZF
DI TIEFADEFEEICTEIE, VIS —DORA
BOREIZESHABNAIE. /LT ERYSL, 21U
F—hEREN TVl EERIFT A20I12
AEEBRETHE,

28. Maintenance and repair operations of cylinders,
mobile cryogenic vessels and valves are the
responsibility of the manufacturer of the medicinal
product. If subcontracted, they should only be
carried out by approved subcontractors, and
contracts including technical agreements should be
established. Subcontractors should be audited to
ensure that appropriate standards are maintained.

28 VA — BERABEREFRUAIILIOR
FEERUVEEEEI. EXSOVEEEOEHT
THDH TNODEELZZEBITREITLHHEIZI,
FREESORBRURIRHEZSL R0WEET
BAlE. BREESEETHEENBEUCRES#
BLTWAI A4 HET -0, SREEDESS
T D&, ‘

29. There should be a system in place tc ensure
traceability of cylinders, mobile cryogenic vessels
and valves,

29, o F— BERBEREREUAIILITID
L—HEUTAZ BT 50DV AT ALARHHZ
&

30. Checks to be performed before filling should
include:;

30. FTARIICHTASBBIXTREESOIL,

a) in the case of cylinders, a check, carried out
according to defined procedure, to ensure there is a
positive residual pressure in each cylinder;

a) VI E—DRE FVI T —RAIZEREBREN
HECEERET BIHIZ ABSNI-FBIZH#-T
TEhh SRR

—if the cylinder is fitted with a minimum pressure
retention valve, when there is no signal indicating
there is a positive residual pressure, the correct
functioning of the valve should be checked, and if
the valve is shown not to function properly the
cylinder should be sent to maintenance,

) —zBINEHARERULTARVUATSA
TWAEE. REBEEZTRT VT FILAKRTEINT
HONBIZIEZ/SLTHIERICEBELTWAIERT S
S&o ANTAETICHEELTL WG EITIEL )
H—%RHT D&,

=if the cylinder is not fitted with a minimum pressure
retention valve, when there is no positive residual
pressure the cylinder should be put aside for
additional measures, to make sure it is not
contaminated with water or other contaminants;
additional measures could consist of intermnal visual
inspection followed by cleaning using a validated
method;

) A —ICRINEDREBALTSRYE TS
TWEWNgS., L5 —RAORBEBEN G TH
[, S —ERREL, KICRDBRIIMDE
FEMLDHFRBLGNCEETRT H=HIEME
BERLH_L EMBEDHIELT, AMBRIRET
N TF—rENARICLDRRFEELETON S,

b) a check to ensure that all previous batch labels
have been removed,

b) EURIIZERAL T/ AW TFIRNILT RTHRES
NTWAIELZREET S DFERR
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c) a check that any damaged product labels have
been removed and replaced;

o) BENHIBGESAILARESLEYELLTL
BEIDFER

d) a visual external inspection of each cylinder,
mobile cryogenic vessel and valve for dents, arc
bums, debris, other damage and contamination with
oil or grease; cleaning should be done if necessary;

) BLOL) A~ BBRIEBERSERV/ L
TIZDLT, ~CH, BT ERIT. BOE. DO
BECHIERIES)—RICEHERXFENONEE
RBREICE LR, BDERICHLTERRI S L,

e) a check of each cylinder or mobile cryogenic
vessel outlet connection to determine that it is the
proper type for the particular gas involved;

e) BRNL) E— BEREBERBFHEOHELD
OARTE—H, BETAREQH RSB ERA
THAHANEHET SO DFER,

f) a check of the date of the next test to be
performed on the valve (in the case of valves that
need to be periodically tested);

) REIOANLTEEEZTHIEABOERB (WD
EEHMAIRETILELNHDEE),

g) a check of the cylinders or mobile cryogenic
vessels to ensure that any tests required by
national or international regulations (e.g. hydrostatic
|pressure test or equivalent for cylinders) have been
conducted and still is valid; and

g AN IIRBRIBEETRL, ENRH
XIEBRREMICE > CERSA TWHHER(RA
(X, 2 —ORMERBRI T ENEFFOHR)
MiThbi., BHBERTHLILDEBRU.

h) a check to determine that each container is
colour—coded as specified in the Marketing
Authorisation (colour—coding of the relevant national
/ international standards).

h) @4 0ERHNELERFTRZEEZ (BRI IEAD
R EREREOREBANRE) THRESATLASL
SIEBIZEBEBRIHNTHNATLAIEDTERR.

31. A batch should be defined for filling operations.

3. W F IR TAREZEIZER T H2E.

32. Cylinders which have been returned for refilling
should be prepared with care in order to minimise
risks for contamination in line with the procedures
defined in the Marketing Authorisation. These
procedures, which should include evacuation and/or
purging operations, should be validated,

32 BETADEDHIZIERAEAT-) A —OHTR
EMEERT, RERBREEICRESNEFIRIC
HOTERDAIEENRIZTEESZFELTR
WY A&, MHBIRERU ./ XIFA—DREEED
ChoDFIRIRANIF—bFHIE

Note: For compressed gases a maximum theoretical
impurity of 500 ppm v/v should be obtained for a
filling pressure of 200 bar at 15° C (and equivalent
for other filling pressures).

B EEAATIL. 15°C. 200barDFETAEZATH
OB/ LRETHH500ppm v/VELITET D
&, OFETARANIZBLTEIEZEETAIL)

33. Mobile cryogenic vessels that have been
returmed for refilling should be prepared with care in
order to minimise the risks of contamination, in line
with the procedures defined in the Marketing
Authorisation. In particular, mobile vessels with no
residual pressure should be prepared using a
validated method.

33 BRTACEHICENEh -BHEBERER
ORTMEBERI., BLERFERDEICEEIN-F
MRICHE->TERDIVAVERMRICT DL IEFRELT
KT D& HIT, BEDLGLBEIRIERIT N
f—héhf:?ﬁ'iﬁ’éﬁﬁL‘Tﬁﬁ&&ﬂi’ﬁ#’é?@ﬁﬁ?‘%:

34. There should be appropriate checks to ensure
that each cylinder/mobile cryvogenic vessel has been
properly filled.

M EB2ONE—=RITEHEGEEERERIEY
g%yﬁﬁﬁﬁbhfs:&&ﬁ%ﬁ@‘éf:&)mﬁ%’é

35. Each filled cylinder should be tested for leaks
using an appropriate method, prior to fitting the
tamperevident seal or device (see section 36). The
test method should not introduce any contaminant
into the valve outlet and, if applicable, should be
performed after any quality sample is taken.

35. BROFETAFADI)E—I, S AET
L LRITREABAEEETEF T A<, B
FHREFRAWTEBhBRETEIZE, (8923236
SEYRRHEBRE. ST OHEOAZERLEL
FETITL., £, BLT ST, REHEY
TIEFRERL-#RIZTESTE,
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36. After filling, cylinders valves should be fitted with
covers to protect the outlets from contamination.
Cylinders and mobile cryogenic vessels should be
fitted with tamper—evident seals or devices.

35- FETAR, BREON DB FEBIETA1-0IC

) F—DINWTITHN—FEBETEIE, 2
A—RUBBRGE BB CREAERN L —ILE
WERTABREELTERTH L,

37. Each cylinder or mobile cryogenic vessel should
|be labelled. The batch number and the expiry date
may be on a separate label.

37. AN A —RIZBRBHEBEREHRITRT
ERY & NvTFRSEAVDMBENG SIS
FRLTHELY,

38. In the case of medicinal gases produced by
mixing two or more different gases (in—line before
filling or directly into the cylinders); the mixing
process should be validated to ensure that the
gases are properly mixed in every cylinder and that
the mixture is homogeneous.

38 ZHELEORLUATADEETHEINLE
BRAAAOBRE (RTATOA 4 RE . BN
/U./')?——GOJEEJE YIRS IEICOLNTIE.
B202)A—RICBWCHEHTIISRESh TS
U, BEYMAY—THBRLWIZEERT-OHIZNY
T—2aE{TIE5T L,

QUALITY CONTROL

ﬂﬂggﬁ

39. Each batch of medicinal gas {cylinders, mobile
cryogenic vessels, hospital tanks) should be tested
in accordance with the requirements of the
Marketing Authorisation and certified.

3. REBHADB R DIV FTE(C ) F—, 3
BRBIEEER. REROFU2) I, uERFTRSE
?g?;ﬁ$lﬁl:ﬁtcf:5ﬁ5§’é L. REBRRREEERT

40. Unless different provisions are required in the
Marketing Authorisation, the sampling plan and the
analysis to be performed should comply, in the case
of cylinders with the following requirements.

40, %ﬁﬂﬁmﬁ;ﬁich'cﬂllﬁgskénu\m-m
£, )5 —DiRs *ﬁﬁiﬁﬁh‘l‘itﬁﬁlﬂ?!ﬂ
GDESR$IEIJE‘:’C§EE?%_

a) In the case of a single medicinal gas filled via a
multi-¢ylinder manifold, the gas from at least one
cylinder from each manifold filling cycle should be
tested for identity and assay each time the cylinders
are changed on the manifold.

a) ) —E I R—IILFIZ{FiIIMZ BT, 7
WFN) o= k= W TR TASh-—E8
DEFRBATAOHBE . BL2OI_F—NVMEETAY
ANDLELEBI RO A —DHRAIZDINT,
ERHBLEEFTEITLE,

b) In the case of a single medicinal gas filled put into
cylinders one at a time, the gas from at least one
cylinder of each uninterrupted filling cycle should be
tested for identity and assay. An example of an
uninterrupted filling cycle is one shift's production
using the same personnel, equipment, and batch of
gas to be filled.

b) —fEEOEERRAAAZIRT D>VE—IZKET
ATBBES. BRLEETAYA LI EDDEE
XU F =D LOHRIZDLNTHEEREBRETE
BHFEIHIZE. EHRLETETAYAILOMIE. [
—DEBE. FA—DEE. A—OHRAD/\vFERL
IV IREDETATH Do

c) In the case of a medicinal gas produced by mixing
two or more gases in a cylinder from the same
manifocld, the gas from every cylinder should be
tested for assay and identity of each component
gas. For excipients, if any, testing on identity could
be performed on one cylinder per manifold filling
cycle {or per uninterrupted filling cycle in case of
cylinders filled one at a time). Fewer cylinders may
be tested in case of validated automated filling
system.

¢) BA—NIZhH—ILEhG, V)5 —RIZTHEHR
BEDOHZRERESLTEHETSIGSIE. &)

5!’ —DHRE . EPHAZD tl:ﬁﬁiﬁéﬂﬁtﬁi’é}ﬁ
SCE. FMAOHLHIBE . ERRARIIT=_A—
b?f’Cb'U“‘I”))HJJ%IZW)V'J/@'— ﬂ't;.':a‘('
BELY, (FTDIRTASHhED) S —0OEREIE
BRELEFRTAYAI2LCE)N)T—rER-8F
ECAVATLADEBEIE., U F—OBITDET

HELY,

d) Premixed gases should follow the same principles
as single gases when continuous in-line testing of
the mixture to be filled is performed.

i1 B L

D AESLI-HAOETAIL. ESHAOEKA
SAVERBETEIREIE. —BEOHALECEH
1285,

" |Premixed gases should follow the same principle as
medicinal gases produced by mixing gases in the
cylinders when there is no continuous in-line testing
of the mixture to be filled.

ARELI-ARORETAIR, BEHADESRALS
ALBBNATRbOAEWLMESIE. VIV F—ATH

AEREETHEIKYRBESNIERANTRERL
E#HIZHES,

Testing for water content should be performed
unless otherwise justified.

L DRIMASGRY . ERERBRZRET 52,
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Other sampling and testing procedures that provide
at least equivalent level of quality assurance may be
justified

DipdEd, BHFORARENTSS, thDORERI
RURBOFIEERET SN TED,

41. Unless different provisions are required in the
Marketing Authorisation, final testing on mobile
cryogenic vessels should include a test for assay
and identity on each vessel. Testing by batches
should only be carried out if it has been
demonstrated that the critical atiributes of the gas
remaining in each vessel before refilling have been
maintained.

41. BRERBRE. SERFTREETIHERESN
TWETAIE, BB EBERSREOETROEE
HRRRUMBESRBESC L, BRETARIDERSR
RORBHAODEZLHFESHRShTOLIEN
RENTWHIBE L, Ny FIEDBEBOHTELY.

42 Cryogenic vessels retained by customers
{hospital tanks or home cryogenic vessels), which
are refilled in place from dedicated tankers do not
need to be sampled after filling, provided that a
certificate of analysis on the contents of the tanker
accompanies the delivery. However, it should be
demonstrated that the specification of the gas in
the vessels is maintained over the successive
refillings.

2. RS H—PLRIBTERTAShABER
FOBERESEBROSMIRIIREFRIBERS
2. BERRIIALH—ARMO R B E R
LTW3EE. BETABRODS LTIV T EFET
$5, LOLEBRHROHZAORIEN, BikdT5HRK
TADEITH, HBShTWAZEOBRIE RIS
&,

43. Reference and retention samples are not
required, uniess otherwise specified.

43. BIREARSh TLVETHAIE, 8Z2REUVERESR
EFETHD,

44. On—going stability studies are not required in
case initial stability studies have been replaced by
bibliographic data.

UNEHNOEEERBAXET —ITERZIONT
lgék%lit.‘/:l'—-‘l"/ffﬂ)ﬁiﬁéﬁﬁﬁtiﬁ‘%'@&;

TRANSPORTATION OF PACKAGED GASES

EEL T3 b ol - Fd

45. Filled gas cvlinders and home cryogenic vessels
should be protected during transportation so that, in
particular, they are delivered to customers in a
clean state compatible with the environment in
which they will be used,

45, RCAShEHRLV )L F— RURERIBE
BEBE.Ho. HANERESWIBRBIOES TS
BERSRECHEEARETLILOIRBLTHETS
&,

GLOSSARY

g

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.

BEOPIC/S GMPHAARFO REIZLZLVA, EFRAH
ANBEICETAIABT. A7 22 ATERAZHL
TWAREBOEBIZTRORAYTHS,

Active substance gas : Any gas intended to be an
active substance for a medicinal product.

AURSHA EEROBRRAILDIAX

Air separation: Separation of atmospheric air into its
constituent gases using fractional distillation at
cryogenic temperatures.

ERAM: ARPOEILCBERETHBEE
ALWTRAHRIZAEEITICE,

Compressed gas : Gas which, when packaged under
Ipressure is entirely gaseous at all temperatures
above ~50°C.

EHHR EAEITOARETHAZh LS
IZ-50°CULLDBETEELARETHIHAR,

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

Ba BRI BERER (G0, 20D—, D2
ATOBRBRBELER) ., A — H—FLR
FLDBAC, EEHRALERT 20,

Cryogenic gas : Gas which liquefies at 1.013 bar at
temperatures below —150°C.

BIEBH R -150°CELTF. 1.013barTiRIEL T HH X,
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Cyvlinder : Container usually cylindrical suited for
compressed, liquefied or dissolved gas, fitted with a
device to regulate the spontaneous outflow of gas at
atmospheric pressure and room temperature.

S — AGKRT, B ik, BRLE-ORIC
BLTHY, XKRE. ZERTOHAOBRREEH
HIHEBZERLTLDER

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

H—F D)o A—DEEHRT, T=F—ILFIZ&
HAEHKETII A —EFFNMIEEL, A=y
LT. Eg. EHZNS,

Evacuate : To remove the residual gas from a
container / system to a pressure less than 1.013
bar using a vacuum system.

B BRI EEHRAERYRCE RELRT

N LDEAT1013barI TOEAZT L AT A

Gas: Any substance that is completely gaseous at
1.013 bar and +20°C or has a vapour pressure
exceeding 3 bar at + 50°C.

HZ:1.013bar, 20°CTREIZRFETHSH. H(F
50°CTCERAE A 3barZz B A 5MH,

Home cryogenic vessel : Mobile cryogenic vessel
designed to hold liquid oxygen and dispense gaseous
oxygen at patients’ home.

ZEFBERER BFORETREREZRT
L. R BEZRHTIBBDEBEERETSR.

Hydrostatic pressure test : Test performed as
required by national or interational regulations in
order to ensure that pressure containers.are able to
withstand pressures up to the container’ s design
pressure.

HERE : BROJAEAETOEAICWASNS
ENERERILT 500, BEARH. BRAHO
ERIZRE-THEHHHER,

Liquefied gas : A gas which, when packaged for
transport, is partially liquid (or solid) at a
temperature above —50°C.

FEH R BEOEHIZEAINI-EEIZ, -50°CEL
ET, —8ARK(RITEF) DF A,

Manifold: Equipment or apparatus designed to enable
one or more gas containers to be emptied and filed
at the same time.

TR BRI OARUEOAHRABRICHRE
R IZHRLV YR TALEYTESESIZRE SN
BENIIEE,

Maximum theoretical residual impurity : Gaseous
impurity coming from a possible backflow that
remains after the cvlinders pre—treatment before
filling. The calculation of the maximum thecretical
residual impurity is only relevant for compressed
gases and supposes that these gases act as perfect

BABRREREM ETANICH T A~
MOAJMERICEREL, FRL-TEEBETLIR
FKOAHY, ERERBEEAHBOER (. E
WHZROMZEBL., h2indlE. B2 sEelLT
ERET D,

Medicinal gas: Any gas or mixture of gases classified
as a medicinal product.

EERSRA EERLABRENIAR, BLEAX
DES.

Minimum pressure retention valve : A cylinder valve,
which maintains a positive pressure above
atmospheric pressure in a gas cylinder after use, in
order to prevent internal contamination of the
cylinder,

BINEHEREBEALT . GHEEBEOHRL ) Y —A%
KEELYBEZHRIZEL. S —-ORSBELE
BECT=8D ) E—D LT,

Maobile cryogenic vessel :Mobile thermally insulated
container designed to maintain the contents in a
liquid state. In the Annex, this term does not include
the tankers.

BHUBEETSR AHRKTATYEZERETSES
ISR Eh- BB OMBREE, 7Ry I2ADT
&, COREIZAH—ITEELLY,

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

BN T  —FROA RIS EENILT,

Purge :To remove the residual gas from a container
/ system by first pressurising and then venting the
gas used for purging to 1.013 bar.

=2 BENERRATLIZ.OHIZERTAHR
TYMNEL. BNTCHA—DICFERALEHRERHLT
1.013barlTLTCRBHRZBRETHE
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Tank: Static thermally insulated container designed
for the storage of liquefied or cryogenic gas. They
are also called “Fixed cryogenic vessels”.

B0 BALH A BWMIEE R XOREBD-H
ISR ShIEHTORARR, (BEXBERE
Bi1LBLD,

Tanker :In the context of the Annex, thermally
insulated container fixed on a vehicle for the
transport of liquefied or cryogenic gas.

Bh— TP ZADXIRTIE., FIEH R, BER
HAQEEDT-HICEFI—EESII-HRER.

Valve :Device for opening and closing containers.

ST . BROHFBAORR

Vent : To remove the residual gas from a container
/ system down to 1.013 bar, by opening the
container / system to atmosphere.

R BRI VATLAENSICRABYT 5L
U, 1.013baré i3 ETERIIIL AT LMK EH
Riﬁf?é:&o
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