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MANUFACTURE OF MEDICINAL GASES

EERAADHE

PRINCIPLE

[ &l

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

A7 VORE. BB AOEERVERRAD
ZNHEIZDVNTERYIRS,

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.

FEINERVEESZIEOHMEF SR ERTESE
ETCHEICEEINTWS, BE. T ROEE. B
HOBREIL. YRS HAOHEICET S, EER
ELTHEASNBHRIE, —REFBTHIERENSE
HELALGEELTRYHRHONS,

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.

BVHD A ADEET, KGMPH A~ (Part ) D&
RERZE, K7 VI ADBESS . BEEY St
D7 FZVIAITEEL TSI E,

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.

EERAAADORE X, AGMPHAK (Part I ) DEXK
BREBIE, A7 RVIADEEES . BEEDH S
DHARSAL DT RYIRIZBELTWNSZE,

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 materials 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.

BISNELT . BRAED T ADELEH S E R G 8F|
(REERAR) QEEETOM. HADDMHEET
BOLW—ERETEDEBAIX. 2ITEEDK
DHTADEERERFICEEROZREAZFET)HNE
EROBBELRLTIE, CIFRERFTAREIC
BRfEICEEE 9 52 ¢,

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

ITEMBEETHITNEX, BRTOEERARAD
S ERUVERWNEIART7 Ry XA TIXBE RSN,
LML, K7 RO RDOEER DL, TDRIEEE
EEORMELTHERAT HIENTES,

Manufacture of Active Substance Gases

AR AT ADEE

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).

AMHA DAL CFE R EPHER ERAR
HASHECHL CRUTEETICECEY BN
B, (BIZIE. ZRABIERIZT)

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

1L.IND2DDEMARP T ADRESEICHKET S
THEFPart I DEAERZFIRICTER T HT L LA
l/\

(a) the requirements regarding starting materials for
active substances (Part I, Chapter 7) do not apply
to the production of active substance gases by air
separation (however, the manufacturer should
ensure that the quality 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) BEMRAHADHFEREM BT HEKREIE
(PartIl | 78) [FZER D BEICL DA T ADE
EICEBERASNGL, (LML, BEEEE, R0
MEFELISN-IRISELTEY . AK[0RED
ZILFEDEARHTRADREITHELGNENSTE
ZREET D)
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(b) the requirements regarding on—going stability
studies (Part II, Chapter 11.5), which are used to
confirm storage conditions and expiry/retest dates
(Part II, Chapter 11.6), do not apply in case initial
stability studies have been replaced by bibliographic
data; and

(b) BrE A EEEDHIR B E (PartI , 11E
6) DIERZHMELI-ETHOREMEFERICEET
AHEREE(11ZFS, Part ) (L. FIEI DR E 48R
Xk T —RICESHRA 1S EIEERALELY,

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

(c) BIEMEMNLZITNIX, RERSERIZETS
BEREIE (Partl, 11E7) (XA S A RIZILER
LALY,

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.

2 ERMIIRI=LS (BIA L. EEAH) BHRS
HRADWE TRHNI-REEE=5—FHCE, 2O
E=A—OREE. EATELS TR HECRES
3L,

3. In addition:

3. H[Z,

(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) EMEN A RNV DIEGELEE L, TREDE
BAATARFOERBIEICESLTWVETAIEEGS
W, (R7RYORADEI3219, 21)

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

(b) VI F—RIIBHEIBEERBZNDENRS
HADHETAIE, Part I9E LREILL. FTEeDEEH
HRERLERZBIEB(ZOTRAVIADEI 322
ME3NITEELTINATE,

Manufacture of Medicinal Gases

ERANTAORIE

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.

—RICERANADOEEFFAHRDOBFRFETITED
N3, K- T, HAmDIIRENODFRIIBH TR
Lo LA, FIS. BREBROBFRAICEST, HR(E
WEHMDHREDRRFR) DRI HNEL ST HE
A H 5D,

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

4. ) B —|TERESN TS EREIE(TA—RIL
[ZHBERIND, (BLNEINT-IKEETRTEL. BBES
NTWBEEZER

PERSONNEL

Ba

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.

5.EERRAAADEGEEHEFICEALIEHE(X, &5
DIEFEICER I REFYLOGMPEEIIFEZ(T5

e EBEX. EEAARDESOBOTEREY
BIE. RV, BEHICEH>TOBENBRIZONTR
BLTWWAZE,

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. N — BWNMINILTORFREZELST
PEEDLIE) ERAAROREICEEERIFLS
ARAXEOBEIEYLHBINIEERITHE,

PREMISES AND EQUIPMENT

B &t

Premises

Xy
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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. D) —RIIBEBEBIK BRI, EERRN
REER A ENT-IGAATRE. &, RTA.RE
FEHE T . EERAARODIYTELEEEERERAR
DI 7B TR TCABRRZDERELLEWNE LH
L.WThOHREERRAARADBFHEIZESL., H
DELEEEMNGMPOEE(IZK>TITHEHOATLNS
HolE. EEAUNDHRZRLCTIY7 THRE, &
E, RTA.RETHELLHBRTED,

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. BEMIX. BERIDRIZEETAHT-60., BliE., HER.
B IREZTEIDICR D BAR—REHEATLD
CELEBYMIETEDLIZEDSE,

a) separate marked areas for different gases;

a) NADBREILIZARDRERSNZTT7IZHIT
%

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) ZFNENDALETIEDERBEDI) 2 — 18
BINBKR RS (LR [RBEEBAREIZT 5, (BRI
MREFEL [RCAFEL. THIEFLL. [REE
I RERL THEAEFSL))

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.

NEDERRGLANIIL DR ZEZER T HT=HIZAL
bNBHEIL. ERDEXDMEE. HEH. EMSIC

FOTRFED, RE~NDRR, LY. £V, 2

B, NI, thEY A EA AL NS,

9. Empty cylinders/home cryogenic vessels after
sorting or maintenance, and filled cylinders/home
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.

CEBR.RTEBEROEDV VA —TEER
Eﬂ*"*ﬁﬁ,m%%%&l}f'f&éhf:“ Nz /T:E—T:
RARBUBEERSEEL. BLENTKRETITE

L. EXIENDSFRHE, TSN ')/'}" -/
EEABREBRBEERRIE. BRHKETZELN
Tlabh, FRSNDIIREISEIGT HIEMNRELT
EHHETITET AL,

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. iz EARFEARBEDERBYIZHEEDEH TET
BTED&IICTTHIE, (BIZIL., FEEEICKYNE DB
MNEEZDHEEHR)

Equipment

B4

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
no 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. BEX. BREICEELA RN BEELRRICHET
ASNBESITEHRETT AL BE. BB EOH
X?é%ziszél\47°7»r/FaElrsaR?§‘wb\7AL\_&
RXEHGNLELGIGE BIZIE BEEYMDFTTAK
i) EHRMETEIC LY ERELEEOTADRXF
FEDVRIMNENWIEERIT HE, ST, v=
R—ILR I EDEGEERTHE oD
BlE. BEREBEVIEIERBIEICHSIRNETHS
S5, A—DFIETAFTTD. FIRBDEHEDOFERIE,
IS DR THEDR TAER AT LIZEE
FEIT=HICHELTEZTEITI—DERERE
2. FEFRCEETHL,
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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 quality 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. 39 B UARAUA—IF1FBEBOHRAEREL. AR
DEEZREICRET DL, LHL, EEERAAR
D@RED., VIEELERRAAOREIZTEL. H
DGMPEEZMEFHLTULNIE, EEATRAE. ZD
FEEEAHAREBLAVY., FHEETBOHIZFED
NBMOBERIIFVH—T. FBXIEBETE
5. TDEILHEEF. MEVRIIRDAVNESTH
L, XEIETBIE,

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. EERANRSAUNCERRAARTA~DH
MEBIET BN T—hENF=HELHLHEEICR
Y. ERAARTZR—IILREFEERAA AT HR—
IWRERRALEARZRIET AT LNEDLON
o

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 manifolds 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. T CARZHR—ILRIFIFEEOEERAA X, 5Ly
E. ZTOEERHARDEEMERETHE, His
Bz, ZLUMEIALEE T TETSANIE, BE
AARERADODR=ZAR—IILNIZLSOEERAOBH
THEASNDIEHDHRADFTETCAIZREHONS, C
NoDBE. EEEAHADREMN., D ELE
BHAARIZERSIN TS REICIEEL, GMPE#E
FHFLTNDIE, IBIT. TTAIEF v R— 8l
ETITESZ &,

15. Repair and maintenance 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. R DIEE., RTFBEECGER. \—VFED)
N EERAATADOREICEZELX5Z TIFEDA
W 8IS, FIETIE., VAT LDOZEENELDA
BIBAREECEELRTARIZBEDRIZES
NEFEKIZCOWTERRT 5L, BEERMICIE, RiE
DEARIEHERIICRRELOREICELELS
2.62:5@5’%%75“7&\:&%%?:&0 SERITRET

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. Aoh—M, EOLa 120 HOEETEER
FAARDEERXIIRTIEERICEERERATADE
EEEICERTHIGEEICIE,. EETREHEEIZD
WTFIEZIZGE R T B E, ThIZX, H TS
EFENBE,

DOCUMENTATION

XE1t

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

17. )05 — /BB ABEKERHFDE/ \VF DL
%I, BEIT AR TATIREDERLERICONT,
BEAEICHEAGERESC L BEITIELT,
LTOIEBHICDOWTREHT S,

a) the name of the product;

a) MiE%

b) batch number;

b) INYFEHE S

c) the date and the time of the filling operations;

c) T TAF A B ERZ

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

d EEIR(SAVIVT7I0R, ZH. RTARID
#fg. RTARE) =XKL I-{ExE 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) FELDIRBEEH=tI 3 22THRLN TUL
BEIRRTAIETERAENSGHTRADNNYFDS
REE. KELEHD

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

f) FAL-H#E I FEFTAT=HR—ILR)

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

g RCARDV) o E— BB RIBEEERDH
E.BROHMNEHR. KEEZET

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

h) RfESN =T TARTEE (0232305 8)

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

D REDEH THEELZETANTON-CEEREL
TADITBELGEE/NTA—E—

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

) BERICFETASNI=CEZRIET D= D@L
HRDHER

k) a sample of the batch label;

k) INFDSRNILDYTIL

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

) RAEEEORIE LA EEEABROMER GLERK
HOREDKREDERZEED)

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

m) RERVI T — B ABEERRDHE.
ERHROHANIFR. TEEEH

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

n) BECEECEEDFMEUVRTAERETRE
MoDEBICET 5FR AYDKER,

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

o HFHIEFTEEICKDHAHIEHERDER, F
ABEEA,

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):

18 @D A INFEEINDTFTEDHRADINYFZ
CDRRFEREFTHILE, CNODEHFIT. MEICK
CT. TEREOFEEANDIE, (FBEEINDIRETIE
BIZEEDESIZKYELRS,)

a) name of the product;

a) MiE%

b) batch number;

b) INVFEHES

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

o) NYFELBADH DR (B h—) DHERITER

d) date and time of the filling operation;

d) RCARFZEITEo=F A B LR X

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

e)J B (BN—) DRTAZEITIEST-ERBDH
R

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

f) BWEICIECTHRBIVH—(R20) DSREIE,
ZETHGEEIRIETOARICET HSREE

g) relevant details concerning the filling operation;

g RCARFICET S5 MB1E

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

h) )RR EMOREEMEEEARBROER GUEREK
RORERRICETLIZSREEEZED)

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

D EECEELGEROFMRURTCARRIETE
MoDEGICET HER AYD KR

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

) HEHEREEEICISHEHERRORR, &F
ABREES,

PRODUCTION

i
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Transfers and deliveries of cryogenic and liquefied
gas

IBAR R DRI R D%k ERLE

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. BERDEEZEOT. —REFBHIODIEES

A BWMERIEARDBEEIE, EARFELLEITS

FIZEDHON N T—rSNE=FIBICHSTE 7

ESAVIF FIEFRITBOBDNLERERETERL

TWAIE, ILF VI INEHZERVOAYT) T R—

gaz*oaliﬁﬁﬁﬁm: BRIDHRTISYI VT T
_&.

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 BOORVOEAVA—DFRTCAITERT 5 EH

—X (. BRICHBEDEGHEEMRLTLNDIE,
I_JEO)#JZI BERELTWVEWIV IR U h—
ADEHRNAIRER TS T2—#FERT D512,
HHIZEET LI,

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. RSN =H AL, HERICKY RE L REE
=9 CEFERLE-LELGSE. RREDHRANRAST
WBAUOI IR TAHIENTED, ZOHYUT)L
(X, BEATE LLEXEBERICZANIVVIZHTEL
F=H AR T 5 EMTES,

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

A BEEDORRICHIBEREDIVIADTETA
[TEo a0 0REESHEOIE,

Filling and labelling of cylinders and mobile cryogenic
vessels

V)F— LB REBEERBNDRETAERT

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. VB —RUOBHEBERBRZNDITTART
. 73)&10)/ \WFEHEEL. REEEEL. RTAD
EKRBr™HE,

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.

23. TIRANTHRALWTVEOLIG—EHETIED
56 ARADRIGECZER T H-HITEYETIE
BEEITIZL

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. VA —BHABEERHRT/NILITEL, B
TR R R VRS EEJL%’G?&%@@JE?'éE
RFEBIEET S L, TNLlE, —BEDHRASH
HPVE—BBEOERRANRAERSYICERATERY
BTE, VT —IFRERIGIZTELY, BRBIZLDH
AMEGTBHE DA —ILBENSEYIIRET D
BRI IEEEDHDHR/NENRFFAEEMRT D
EMEELLY,

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

1 .
procedure , the maintenance should address the
medical device manufacturer’ s instructions.

25. V)R — BE}EBEERSIRUNILTIE,

WA BT O ARIARTICRHERL . WY R S
g BHIE, ERMENESITETIE £t
TRBINT-ISE (&, BT B ER R sy
EDRTEDODAHNEFESTT D&,

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

71 EU/EEATIXINGIX, CEXR—IDH S8 TH
5,
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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 cylinders should be
at least of drinking quality.

26. FER R VMRTERIZMEIL. EERDORERD
REMICEELXEZ TIILESHL, BEEOM EHER
l&:ﬁméfn@km DI ELERBIKDRETHDH

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. EEI:I'U&U{%:.FEEE{’E%@ Lﬁtb—c V'JJ@ -
MIKRIEMDFEME THERINTULVENIEEHE
BT BE=HIC NIIVTEEBT DRI A —R
HOBBRREFTLESIZE, ChiE, TREDBAEIC
TS,

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

=)A= RT. AICERBARIZFERSN
HEE

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

-NILIEBRYSNLTERELIZEE M E
FOHBRERBLI-&

AR X IR

—whenever the valve is replaced.

NV ERBLI-SE

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.

/\)lfj #T&(i/'JJQ_A@/E%OD{x)\%BE(T"
DIZNIVTERADI=FFICTHE VU F—DA
EOIREEIZBEEZ N BIL, /NILTERYSL, )
B—DELIN TGN = EFRIET B1=0HIC
A EHRET D,

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. VoA — BEEBEEERR/RUNILIDOR
FTEERVMEEFEII. EERORAEEEDERE
THD, TNoDEEEEBIZRRITHEEICIE.
SZREEORBRUOBMIBEESCZNMmEET
BE, RREENERT HEEN B EELH
BLTWWAILERERT 50, 2REEDNEES
EiEdHIE,

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

V- BBREBERERSERT/NNIILITD
lg HYEUTAZERIET 21DV AT LNHSH

30. Checks to be performed before filling should
include:

30. RCARINZITHOHREIITREZESL L,

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) YIUF—DI5E . &) A—RNIZEBBEN
HHLERIET B=HIC. BESN=FIBIZH-T
TEHhNHHER.

—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,

OB —ZRINEARFANILITAEY TN
TWBIBE . ZBBEZRY VU FILARIREINT
EOBRIZIE/ LT DN IEEITHEEL TS VERT S
C& NILTAEYNITHREL TUOVELMESIZIED Y
T—BHEIHLE,

—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 internal visual
inspection followed by cleaning using a validated
method;

- a—IZ /J\ EARE/NILITHBRYA TSN
TWEWNMEE., VT —HOREBELNLZ TN
[E. ) —%MREEL . KIZKDFLRIZMDE
EMKDFEMNENCEERERT HI-DITEME
BEEREACL EMBEDHELT. N ERIRET
N)T—bENT=FEICKDRFIEENZEIFOND,

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

b) LAATICEALTW=N\YFINILTRTONBRES
NTWBHIEZRELT 1= DHFESR
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c) a check that any damaged product labels have
been removed and replaced;

o) BEDHAEZINIILLBRESNERYEL T
ESYANOL

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

d) BaDI)o8— BEEIGEERBRU/NIL
TIZDOWNT AZH, BRITETF. BOFE. ZDHMD
BEOHIERIET ) —RIZLBFLEFNOINEE
RREICKAHER, LEICIELTHRETHE,

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) RN EF— BEEIBEKERBZOHLEDO
DARIEZ—D, BEETHHEDH RSB EE K
THAINEHIET 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);

) REIQ/NIVITREETESFAHORER (NILT
EEHICRETDIVELHDER)

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 VU F—RIFBBEBEEEHFL . ERRF
RIFEFRRHNZE > TERSN TLDHERER (B A
(X, ) F—DiEREBRR T ZENERFDHER)
ATEHN AHHRATHLS_EDEER D,

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) fil 2 DEHFNELERFTAZE (BRI HIERD
RgERRREOBRBAEE) CHRESN TS E
SITEBICRDHANATON TSI LEDFERR,

31. A batch should be defined for filling operations.

3. NYFIERTABREZLIZERT S,

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. BRETADTE=OITRIEN=V1)F —D R
BRI, ERFEAREICHEIN-FIEIC
RO TEHEEDIRIZR/INRIZTHEIFELTE
b, MHEBERY  RIIN—CBEZED
NEDFIEIE/AN)T—rF BT,

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).

) EHEH ATIL, 15°C., 200barDFETAE A TH
YO LR ETHSH500ppm v/VELTET S
&, (MDFETAREAIZBLTERELTHIL)

33. Mobile cryogenic vessels that have been
returned 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. BRTCADEOISRASN-BERBEEER
DREIMLIBERL, BLERTAEEICEEHSNI=F
IRICHES>THERDYRIZER/IRIZT HEIFELT
KT DL S, REDTVBEI R AT/
f—bé#’bf:ﬁiﬁ%ﬁﬁL"Cﬁﬁﬂﬁfﬁ%%%ﬁ’ﬁ?’é:

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

34 BHRDI) U —XIIHBH IR BRI EY]
ga{;ﬁfé]h“ﬁf;bht:&%ﬁéért?éf:&)@ﬁEEﬁ’e}

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. BRDITETCAFTHADI)E—IL, kS AR
D=L XIEHESAERNEBFEET DRI, B
HEERVWTRNABRETES2E, (2923236
SH)RENRERE. /NLTOHEOREF LGN
HETITUL, £, L TH5EE. mEFHMEY >
TIVEBRRLE-RIZITESZE,
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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.

36 FETAZ. EEONSDFEEHIET 51812

YT —DINIVTIZHN—FEFTHIE )Y
F—RUBBEBEERBFICHISABI S —ILEK
WIRTAEREEEEETH L,

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

3. LD F—RIIBBEIBEERHICRT
T & NYTFESERVHRZERDSINILIC
RIRLTHELY,

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. ZIEFEULDELIHTRANDESTHEGEINSE

BEARADIGE (RTARIDAVSAVES. BLME

V)UA—THEEES).BEEIEICONTIE,

BrD)oF—RIZEWTEYIREESNTH

)um:::u%?b\i’] THHENSITEETRT=6H12/31)
—2aVETIEOCE,

QUALITY CONTROL

mEEHE

39. Each batch of medicinal gas (cylinders, mobile
cryogenic vessels, hospital tanks) should be tested

39. EERAAADERDNYFITECCF—
PHRBEERER. WREDFV) 12, RiEIRFEAE

in accordance with the requirements of the ENERBIEZR-I-RABREL. ABREEFRT
Marketing Authorisation and certified. F5HIE,
40. Unless different provisions are required in the 40 Bl ERFGEAZEEDTRRERINTLVE TN

Marketing Authorisation, the sampling plan and the
analysis to be performed should comply, in the case
of cylinders with the following requirements.

[, DI E—DiGE ., RIFRIGEED T IETE
DERBIEIROTERT D&,

a) In the case of a single medicinal gas filled via a
multi—cylinder 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) V)R —ET=R— ILRIZF TN ZBEDIZ. <
IWFI)oR—IZR—ILR TR TCASINT=-—FE%E
DEEATADBE . BLKOIT_HR—ILEFETAY
AI9NLDVIELEFIRDI) O F—DHRIZDUNT,
BRHREEEXTTHOIZE,

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) —lBEDEBRRARFIAT OVIUE—IZRET
AT BEE . EBHELE-FTETAYAIILIED DI E
:EHIKOD/')/'}" MEDHRIZDWTHERHAER T
EXTHEIE, ERELETETATAIIILOHIE., [
—DEBE . F—DEE. R—DOHRD/\yFERW
1V IR DRETATHS,

c) In the case of a medicinal gas produced by mixing
two or more gases in a cylinder from the same
manifold, 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.

o) A—DI=R—ILEMS, VYA —RIZZIESE
uJ:G)ﬁZ%:han’C%L?éiﬁAli %/UJ
B—DHRE RN HARZEICHERABREEEEFTT
BOCE, AMBEIDHLHHE . HRRARITT=R—
RFRTAYAIILIZDEIERDV) U F—TITH-ST
L&, ORTODFETASNE=V) S —DIEEE
EHLERTATAIILE) N T—rEN-BF)
f’C/\JDZ%A(DiZ—ﬁ'IJA D)F—DEIT V1T
IR

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

d) BEALEARDFTETAIL. BETRADEHEA>
5’£EJn_t%§%1de~jiﬁA'is —BHEOARERLIES
25D,

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.

ALEBLEARDRETAILZEEH ADEFAD

AVRBANTEONGEWNMES I, DU —RNTH
AZRETHEICIYRESNSIERAARLRL
*Ef+l—1ijo

Testing for water content should be performed
unless otherwise justified.

LDIRIMNZVRY , BKRABERET D&,
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Other sampling and testing procedures that provide
at least equivalent level of quality assurance may be
justified

PigdEd RFDRERAENTES, MORALRER
RUHBROFIRERES HENTED,

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 attributes of the gas
remaining in each vessel before refilling have been
maintained.

41, RRREERIT, BLERTTRRE THBEESNL
TLWETAE, BB RBEEEROEEHRNDEE
HBROHEZRHRBZEL L, BRTARIDERS
RDZRBARADEZGRFIENMITFSA TSI EN
TENTWBBZEIE, NV FIEDHBRDATELY,

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.

42. BRI N—H B THERE TASNOEER
BOBIERRSR (FROZVIRXIRERBEES
) (X BERICIH—REY ORABRBEE RS
LTWBEE. BRTARDY TV IFRET
Hb. LNLBBFRNDHRDRIEH ., &t T 2BER
EA;O)F'HEI'C“h HFSNTOAIEDIRUERT

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

43. BlFBARESATULEITNIE, SERRUVRESR
EITETHD,

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

UERIDOREERBA T —2ICERZIOSNT
WBEE[FF L T—AV T DRESRBRIITETH
éo

TRANSPORTATION OF PACKAGED GASES

BESN-ARADEHE

45. Filled gas cylinders 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.

15 KTASNEA RIS — RURRERBIE
BRBIE, B, HRMERSHIBEISES TS
ERRE CREARET 5L5RELTHRET S
Z&.

GLOSSARY

FzE

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.

BHDPIC/S GMPAARDAEIZHZLA, EERA
ADEEICETHHBET. A7 RV IATHERAIN
TWAAENDEEIXITEDEYTHS,

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

BEIRA AR BERERDENRAZEEAR

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

ERNEE: AR TOERASBIERE CHBEE
AUOTHAH RICHBERSE,

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

EEAR - EHEMNFoNTIIRETHASh-ELE
[Z-50°CULEDBRETERN[ATHIH R,

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.

B BRI BERERABUI. 30— DA
AT OBBEBEERR) ., V)T — h—FILX
(Tt DBE T, BEEAREEMTHLD,

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

BAEBEH R :-150°CLL . 1.013bar TiRIL T HH X,
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Cylinder :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.

T F— AREYRT, M. &b, BEELIARIC
BLTEY., KRE. ZRTDHADBARFRHZE
HISEEEZEELTLDER

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

W—RIL: D)o A —DEERT, v=hR—IJLRIZEK
HDHEEHFEETYV) A —FEWIZEEL, A=ykE
LT. Eik. FRHINS,

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

B BRI EBHATMYBRIE A EEVRT
LOFERATIO8barL FOEHNIZT B RT L

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.

HRX:1.013bar, 20°CTERLIZRATH S, B L
50°C CES EN3bark B2 2 E.,

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

REABEEES BEORETRERERREZRYT
L. SRR ERE T OB EBERESR

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

M EGRER : BIBRDRFENTTOEAICWHA LGNS
ENBHB/ERAT 500, BRRFH . ERRH D
BRIZHE-TITEHDHHAER,

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

RIEA R EED=HICIRBINF=E=(Z, -50°CLL
LT, —EAEE (XIZEKR) DA R,

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

Y=R— LR BIRICIRUEDHRABREICHRAE
BEZHRWLV=YU IR TALEEYTES LS TSN
BEY[IEE,

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

BRXEGREGAMY : RTARNZEITEI) 3 —

DRTANEZICFREL., FFRLI-mTREEICHET IR
KIRDOT Y, ZREBEREAZAMYOEL L. E

BHRAOAZEAL. hOIhnlE, Ze2REKRELT
LIRET B,

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

ERAAR BERREDESNEAR HWNIHR
DEEY.

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.

RINEIDRENILT FREOARV) A —R%E
RRELYBEEFMHEL, SV —DAEELEE
BRC=8bDI) o8 —DINIVT

Mobile 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.

BEHUBEERS RICRTREYERET HED
[SERETSN BB EOMARH, TRYIART
(F. COREICFVA—FEFLL,

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

WIE/NLD  —AROIAZFENSEB/NILT,

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.

N—2 BBRIXFIVATLIZ.OOIZCUERTEIAR
T)MEL. RWNTN—ITFERALEARERELT
1.013barlCL THEBHRERETHIE,
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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”.

B RAEA R BWIIBIEE T ADETED =8
[ZEREtSNT-IRA T OBBAR S [BEXIBERER
FIEBLS,

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

BN— TRV ADXARTIE ., RIEH X ABIEIR
HADEED=HIEHFICEESNI-M R

Valve :Device for opening and closing containers.

NIV BHEOHFAADRE

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

ANUMBENFVATLENRICEHKRT A EICE
Y. 1.013baré BB ETEBR R ATLIGEESH
AEBRETHIE,
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