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MANUFACTURE OF MEDICINAL GASES

ERANAOHE

PRINCIPLE

IRl

This Annex deals with the manufacture of active
-|substance gases and the manufacture of medicinal
gases,

AT 7 vH A, BRESHADIERVERRBH
AQBEIZHVTRYIES.,

The delineation betwesen the manufacture of the
active substance and the manufacture of the
medicinal product should be clearly defined in sach
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.

RESERUVEERIEONREAELERTREE
ECHRBICEHRIN TS B, A0S, &
WORREE. BRI HRAOEEICET 5. BRA
ELTHAENDARIE, —REIFE T DBREMLE
ERBELLTRYEDN D,

Manufacture of active substance gases should
comply with the Basic Requirements of this Guide
(Part 1), with the relevant part of this Annex, and
with the other Annexes of the Guide if relevant.

BRRSHADEEIL, FCGMPH AR (Part T ) DE
RERFIF, A7 v AOBEEE S, BEET 51
DT YT ATBEL TSI E,

Manufacture of medicinal gases shoutd 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.

EEAHRAOMEIL, RGMPH AR (Part 1 YOEK
EREIE, KA7AVIAOEERS, BEOH A
OHARSAL DT 1w AIZEELTNAIE,

In the exceptional cases of continuous processes
where no intermediate storage of gas between the
manufacture of the active substance and the
manufacturs 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 fisld.
This should be clearly stated in the Marketing
Authorisation dossier.

B EL T, BT AOEE M S EEREFH]
(REERAATR) OILEETOM, FRAOFRET
BOLW—-BEHEIROBE, 2 TEGEMR
DHADHFERHHILERFORRARITOMNE]
EROEELRLT L, ChIREERFEREEIC
BAREICRRE T B,

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.

ITEHGEETOHAI, BRTOEERRIRAD
HERURIBEWMIERZ A ATIEBEAILEL,
LA, R7 O 2O BER S (&, TOXSL/EE
EEBORMLLTERTLIENTES,

Manufacture of Active Substance Gases

BIRSTADELE

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).

BORAH AL, EFERICLIEERIIRAR
WA SRE L TERTERZ{TIC S LYESR
B, (BRI, BEHOBMRIZT)

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

1. ChB220EIRS T AMELE R KICERTS
TiEFPart I OEAERBIEISESY S8 LD
Lzs ’

{a) the requirements regarding starting matertals 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) BB HAOERBEHHT 5EREBIF
(Part I, 7E) X RN EEICRBEMRES T ADHE
EIZIERESAEL, (LAL, BLEEEIL. 450
RBIEEISh-IRIELTRY. AR0RED
TIIZEDEDTADRBIZEELLGLENIZE
R DIES)
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{(b) the requirements regarding on—going stability
studies (Part i, Chapter 11.5), which are used to
confirm storage conditions and expiry/retest dates
{Part i, Chapter 11.8), do not apply in case initial
stability studies have been replaced by bibliographic
data; and ‘

) PR A EEADHIR, BRERB (Part L, 115
6) DIERE BHEL- TP OREMHRIZEY
AEREE (1135, Part 1) £, RO RSEMEER
X T—RICEZFRIIBEIERLLEL.

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

(c) B EMNTTAIE, BER/2ERIZHTS
%ﬁz$1§(%r’c 0. NMENIEESESHRICITER
LAzLy,

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 monitering should be kept in a manner
permitting trend evaluation,

2EEMIERICESPHIAE, BRSH) AR
HADOEITBBENICREEE=2—F 5L <D
ng—mﬁ%m\ B EMEA T B R TREY

[

3. In addition:

3. B,

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

(@ AR HANINIOBREERIL, TROE
HERAAARBROERBEISHAELTORTAEGS
LY, (K7 RYIADEI 319, 21)

(b) filling of active substance gases into cylinders or
into mobile cryogenic vessels should comply with
the same requirements as those mentioned below

by - IR AEBERER~OEIRELY
HADFTAIL, Part19E ERILL, TiROEEHR
HRALBLERBE(COTAYIADRI3022

for the medicinal gases (sections 22 to 37 of this MEIDIZTEELTNDIE,
Annex) as well as Part Il Ghapter 8,
Manufacture of Medicinal Gases EEBHAOEE

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

— I ERAAAOESIIHHRDOEECTLED

ha, #->T, HREOREENOFEREEHTIAE

Lo LWL, T BROBHBITES T, FH(EL

i&i}bi%%)ﬁxtd)ﬁﬁiﬁ%)0>'J7\’)75“$Bf?aﬁ'lﬁ‘é
“ o

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

4, )R —CEAShTWAERSFEIXTA—FL
IZEERENS, (BLESHIIRETCETR., Bixd
NhTWBEEERO

PERSONNEL

3=\

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.

SERBARAOENEIBHICEbLI2BEIL, 85
OBEIERT AESHYLOMPEEIIEER 5

& ERAIR. ERAITADGEROBOTERR
fiifE. RU. BFICES>TOBENBRIZONTE
HLTLAIE,

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

6. (MF—, BWME/ LT DRFRIEEEST
BEA OISR BRAHRORKBICHELERIELS
SRAXRFOHMAILENLEFINRERTHL,

PREMISES AND EQUIPMENT

By EE®

Premises

20
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7. Cylinders and mobile cryogenic vessels should be
checked, prepared, filled and staored 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. U —RIIBEEIEEER R, FERRH
ALEERA SN THRE, 858, BTA. RE
TAHIE, T ERAAROL)FLEERBHAR
OI)THETETABRROIRELLGLCE L
L.WFhOHALERRBARDIREISESL, i
DELEEEAGMPORE(CTE>TTHHNTIND
Loy, BERAMSIOFRERCTYFCRE,
B RThA, BETHELSTES,

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. Bt ERIMAS% BT B1-8, 81LE, 55,
FRIBETUSOICKEABRAA—REHATNS
CE.BUMIETROEIICEDBIE,

a) separate marked areas for different gases;

2 FADBR LI ADERShETYTIZAT

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

b) ThEZNDOEETIEDREDL I T — BE)
RUSER RSB ILHR, Ra£EAREICd 5. (PRI
MEEFL L TRTARL ] MHERL) TRER
#). TRER L THE RS D

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 arsas, partitions, barriers, signs, labels or other
_|appropriate means could be used.

CLDOFEARLTL AN OIEEEEMT HT-HIZAL
bNBFEIL, EADEEDEHE, fiF, EHSIC

o TRED, RE~ORT, BV, 489Y. 8]

S0, BTG EA AN NS,

9. Empty cylinders/home cryogenic vessels after
sorting or maintenances, 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, :

9. mi%, BT EHBOREOVYLE—EERAD
HABERRHRURCASNEII A — R
RABHAEEEERE, BOEMTIRETIE
L. EXENSTFHIE, RTAShEDYLE—/
EERBHRBRARRL BHRETCRELY
b, ERENSREICHET HLARET
ELHETHRT 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, BLEREAZEDERBVICHEOEH T
BTEALSICTHE, (FIRIE, EHEICKYENEE
BRECBREEHR)

Equipment

B

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 squipment 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 controlied,
as well as the use of adaptors needed in some
situations to bypass the specific fill connection
systems.

1. BiE, BRICBAELSH AIBIERBRHIZRT
AENBESITRETLoE. B8, BUSEEDH
REBRTINRATSAURTRIIERNTINCE,
TRBHHSDEGRS (PIRE, EAVOETAR
). EAREEICRYBRLGIBEOTAORRE
BDYRIBENCEE R THE SBIT, 72
R—I R EDBREERTHIL, ChbDiE
BiL. BRIRBRSEMIERRIBICHESRETHS
5, B—DFETAMTO, BRg0EGEOFER.
FISADERECHEORTAEBRVATAICAE
ERTHICRBELT LA T4—0ER LR
12, BBECEBT AL,
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12. Tanks and tankers should be dedicated to a
single and defined quality of gas. Howsver, 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, B9 B UAA—FIRREBOHAREREL. HA
DRELRIEICHEET AL LML, EEBRBEHR
DREN, PUCEHLERBAAOKEICERL, »
DOGMPEEZH#EBL LWL, ERBHRAE. 20
SEEEBHRAERLCAY ., FRIFHO:HICHD
WA thOBRBRITAH—T, FEXITBETSE
B FQIIRBEIL, MEVAITRDAVNETA
Ly, XERTDIE,

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 EERAARAZA DO ERBHASA L ~DH
MEBH LT BN TSN TENHHEEICR
Y, ERAH AT A= FEEERRAT AV =H—
%»F"'&é%ﬁﬁ Li=HRZEHRIGTHVRATLARDLN

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 fo
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, ECARZIR—ILFHIEEOERRAR, Bl
L. ZOERBATAQRSMERLETHLE, Hlst
iz, RUBFIRLEB T CEFShhIL, EE
BARBERAOCR—ILFICLShOERBO B
THAShAEROHRAOTRTAIRRDOND, =
WoDEE, EERRAAROREN, LHELE
BRAARICERSATOIREIZERL, GMPEE
FHBLTWALE, &bIz, BTAFF v R—1 8
ETITHICE, :

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 bréaches 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, SREDBIE, BRFEECER, \-DU2T0)
A ERAATAOREICBEHEEHEATIILLR
Lo 1S, FIETHE, VAT LD ERENBREHL
AESHABREELBEHERT RBIREDRIZED
NAREITONWTIRBR T B & BRI, R
OERAESHENICRRASGORHEICERZEES
%éi'ﬁiiﬁ%fﬁ#u:t’&ﬁd‘:&o BRI ERES

16. A procedure should describe the measures to be
taken when a tanker is back inte 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. Auh—H . O3V DR BOEETEER
AHAOEZEBRIIEBTEERICERRAADOE
RERICEIBTRESICIE. BT REHEICD
WTEIEEICRBT 508, Chizld, HHiAsRd
EFhdlé,

DOCUMENTATION

=k

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

17. ) — BEEE R ERRDOE/ TN
§Ri%, BiET AR TALEOEEGFREICIONT,
BRAEICRALHERESL L BBITKLT,
UTOEBIZOWTERET A,

a) the name of the product; a) Bl
b) batch number; b) 1Ny F &S
c) the date and the time of the filling operations; c) FCAER B EBH

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

d) EETEGSAIYTSOR, B4, ETARID
i, RCABE)EERL-EEE DR
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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) PirDEHESH-EIL a2 THRALATN
BIUTTCALETCHERINDTAON\YFDE
BEIE, RELEDHS

f) equipment used (s.z. filling manifold);

A ERLESE @ TTATZAE—ILE)

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

g} KR CARIDIN) 53— BEEBEERHOM
=, B4 0EIER. KBEXED

hy pre—filling operations performed {see section 30);

h) EESN TR TARNRE(R72 3308 5)

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

) REDFH CTHELTTADITON-CEEREE
TEDICBERER/NTA—4—

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

) BRICKETAShCEEREET 2-H OEHI
HEROER

k) a sample of the batch labet;

K Y FDSANDHVT I

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

) BRUROFREMETERBOMRE GRR
%%@*XIE G)"{kfRO)nELé =) tn )

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

m) AR ILT— BHXBEERRONE.
HBEROBAHR, THREH

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

n ERECEBLRRO#MRUETARREIETE
MEDRBEIZET HERAYDER,

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

oM E R EHIC J:%HHF#JE%*%O);:ELO 3
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):

1BRREDEIBEENDTFEDHADNNYFZ
EDRBERFT S L CNoDEERIE, BEICHE
CT. TROFEEANDLL, (RFShHIRER
HIEEEOESITEYELS,)

a} name of the product;

a) W%

b) batch number;

b) NyF &S

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

o) N FEBADH Z22 0 (A h—)yOBRIRR

d) date and time of the filling operation:

d) FCAREETLRE R HERZ

o) identification of the person{s) carrying out the
filling of the tank {tanker);

%)J BUP BNy DRETCAZETE ERE DR
|

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

) HEITIELTRBEH— (7)) DOBREBIE,
YT DHAEHRGETOH RIS LR ER

g) relevant details concerning the filling operation;

8 RCABREICET e MEE

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

h ) REERDORREAEEESBROMR G
FEORERRIZETISRFEESE)

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

ib) Fnﬁé%iﬁﬁ%%@aﬁm&l}ﬁffuﬁ%#

T

MoDRRRIZET 5ER AYDEE

i} certification statement by the Authorised Person,
date and signature.

) e EEEE ISR SHAHERR O, F
AREESR,

PRODUCTION

WE

5/12




Transfers and deliveries of cryogenic and liquefied
gas

BALRDEAL T Ak LBLE

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, BEFOBEZSH T, —REFEHIODEES
A, BRDMEEET ADOBIRIL, EALEHELEITS
ESICEDHLN, AT —hENF-FHEICHESZE. B
HETAUNE, I H TR OE LA ERHERBEL
TWAIE, ZLFVTLEBER AT T iR~
étz#wmi{ﬁmﬁﬁtza BIOHATISYO I

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

20. ZLORUVAVH—DRETCAITERTHEER

—AlE HBITHEOBGHEEELTLSIL,
FEREOHACERELTWENIL YRR H—
~DEENF LT A TA—E AT BT,
BY-BIBTACE,

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, BESh A AL, HEBICKYRE I NIERER
Fg obEBELEELLIE. RREOHARMALT
WAL INERTBIENTEL. COY T
&, EUATELUSEERIZR AN ZICH KL
FHAMGIEIRT 5 EMNTED,

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

B BEO R HOREREDI I~ DK TA
s A 2ORBIORELSROL,

Filling and labslling of cylinders and mobile cryogenic
vessels

VU A—EBBEBRERERADIETAELRT

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

22. VA —BURBRBEBIKEBTHNDOIETAH
%z g:%xogwf’&?‘a%b\ IBIREEIEL, TTAD

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, MR TR SENTNDESL—BELMETIED
BE ﬁx@iﬁ*ﬁﬁAéﬁﬁnﬁT%T—&)! BN TR
Miﬂé‘ﬁ?uéz

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. Gylinders 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, DYUA—BBRBEERSRRLU/ULTIL, E
VSRS RUMERTREEOEET R
REBISEATDIE Fhbldk, —HEREOHAH
ANF—HEBEOEERRI ARSI -ERTERY
BT &, ) —SEERRIC L, BEICKDE
MNESBIE, VUL F—EFRMNEDICEETD
R LD HEIBNENEBEREERTHS
ERNEELL,

25, Oylinders, 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

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

25 VY — BEHEBEERBERCNSLIE,
MBS T BRI IS RS
BT 528, ERSENESMITEEIET #126t-
TRBINFISE1L, BT SHE N ER SRS
ZEORFEONBFEFTILIL,

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

31 EU/EEATIRChLIE. CEXN—O D HAHEBETH
%,
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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.

7% RERCET SRR, EERORERY
REHICREF 5 ZTLULRL, BHEOBIEHH
[CEAThZKIE, DECEHBREDKD RE THAHS
& '

27. As part of the checks and maintenance
operations, oylinders 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. R RUVETEREEO—RELT. VLT —
MRS DFLEME CHBRINTINVGENIEER
AP BB, LT EEFTHHENVIT—R
OB MBEEE{TESCE Chid, TEEOBEIC
A TN

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

- AT RPICERRAA RSN
b&E

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

WD ERYALTERELEETMERBRR ER
HFOMBREERLE

—-whenever the valve is replaced.

NI ERBUGS

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.

NV TEZRII A —~DFBEOBAZERST:
HIZHAIWTIEASFFIZTRIE V)T —DOR
HMoREIzEEAHRE, SILTERYAL, DY
F—pUERIN TN DEERIET 51-0IC
HEERET S,

28. Maintenance and repair operations of eylinders,
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, Vo — BBUBEESBRU/SLIOE
SFEBRGEREEL, EEGOMEREDNRE
Thd. ThHDEELEFRICETTHIESIZE,
SZREBHORBRUHHEBELZ SO ZBHEE
Bl BEEEENERT HEENEUIRE LM
BLTWAIEEHERT L0, FREBOEERS
EHTH L,

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

29, LYLA— BEABEESRBERUNILION
léw-ﬂi:“U%»f%f%%ﬁ“éf:&)o)bxi-_/m%é:

30. Ghecks to be performed before filling should
include:

30. RCARNCITESEEIITRESL IS,

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

a) VIV HE—DIGE, £ T —RICEREIBEN
HHILERIAY 22 MESK=FIEITH-T
TabndiER.

—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,

IS —ICR/NER R ALTARY AT HN
TWSIHE. REBEEZTRT VT TILAERRENT
ORI ALTHERICHEELTW AL TERT S
C& MNILTABYICHEEELTORNESIZIES )Y
F—-wBHTHE,

~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;

~D A —ISRNEAREALITRRY A SN
TWEWMEE, VYT —AQKRBBEN LT
1, oA —Efmat L. RICE DB LR IMhDF
LN L DB RGN EETRRT DHITEME
BEEDC L BIMEEOHIEL T, N BRRET
N T—hENEFTTEICEDRBEENFETOND,

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

b) LBTICEBE AL TOV\UFSNIUT RTHRES
NTWBIEEREET D= DFERR
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¢) a check that any damaged product labels have
been removed and replaced;

) BEOHLIREINMNFEESNIYBSHTY
SN DHER

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 @O E— BEEBERESGRU/NIL
TIZDNT, AZH, BTET, BOME, 2040
BEOHIERIES)— A LA FLEFNONER
FRBICLORER, VEICELTHRSETAIL,

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,

o) LDV 44— BBABEREFOHHA
DAIA—H, FiET HHEDH RITEULE N
THDINEHTES DT-HDEEE.

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);

) RED AN IRBEETEIEABDOBEROILT
EEHRNIRET INENHDEE) .

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

8 VLA —RILEHRBIKRE RS, NI
NXIEEFRRICE>TRERSNTNHRER(BIZ
3, o F—OE EABRRIEENLEFORER)
Birlbh AR RTHLEOER R,

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) {8l 7 DAEZBHELERFTAEE (BRI HIEROD
g BRSEROBEBIIRE) TRESKLTVDLE
SICEBICEHEMPITHOATOLILOMHE.

31. A batch should be defined for filling operations,

N NV FRFETAREILCERT 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. BRTANTHISRIESh =) T — DRI
BRI, SERTADEICRESWFIRIC
HOTHEROYRVERNRICTHIITELTE
B Hls, MHEIBERV/ RIEA—DBEEED
CHBDFIEEA)T—THIE,

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).

EYEEH ATIE, 15°C, 200barDETAEATAH
HEADIEIHRY L IRIETH 5500ppm v/VEL T ET B
", DT TCAERICBWTERIZEETAIE)

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 BRTADEHIORHShBHABEKRESR
QOEILEEEL, BERERIECREShEF
IBIZHE>THEDYRAVERNMRIZT HEIFELT
£ DL, HIC. BEOLUWBERARE/)
Z—“—héﬂf:?‘iiﬁ’&ﬁ WCHTAAEERZE R T HS

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

34 R 05— X AR DR RS B aY)
BE TR EE RIS ShOmRIE

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 introeduce any contaminant
into the valve outlet and, if applicable, should be
performed after any quality sample is taken.

35 R DETAFHDLILE—IT, WS AER
V=L REHE AR EEERET DRI EYR
iEE RO CTRIWBRRETEIC L, (293236
S BhRRIE, AL T O DREFRLEN
FETITL, F, BATSAE, REREY
TULERBLI=RIATESZ &,
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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 RCAR BHOMOFLEHIETS1-5HIC
B =D TNIThR—FREFTHE, VY
A —RUBEBEBEE AR USRI —ILE
WEBE AN EEEER T,

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

37. BA DL —RIEBHRBIERRHRICRT
EHY L, Ny FESERHHBRERNDSIAIIC
RKERLTHELY,

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, _HHEULORGATADRATEEShGE
BRAAZADHE (RTAFIDALSA VRS, B
VYA —TCHEERS) R ITERICOVTIE,
BrDL ) —RIZEODTEABIESINTE
Y REYHH—THAHEWIEETRT F=HIZY)
T=avEFESL,

QUALITY CONTROL

amEEH

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. ERAAZOER D1 F L —, 6
BUEIERER . RO Y)(C, WERERE
EOBRFRAI-UEAIREL, HRRIHA LT

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, B ERFEREE R THHEERINTIVEITH
[, A —-DIBE, BKREREELATIETR
DERFEICHH>TERT B,

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) VYA —ETZR— LRI T RB-C, <
WFINHE = ih— LR TR TCAESh - —I8EE
DEFRBHAOEE . BL2ORB—ILETETAY
ADNDLELERIRD U F—OHRAITDINT,
HERRBREEERITAOCL,

b) In the case of a single medicinal gas filled put into
oylinders 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.

by —HBEOERBARAEIRT DV A—[ZRKT
AT BIEE . EHELERTAYAINI LMD E
BIERDUJOE —DEOH R DONWTHRRREE
BEFEICE EHLLETAY 4206, B
—DEE, A—0O%E, R—OHFAD/\yFERN
1V IR ORTATHS.

o) 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) Al—DTR—ILEhG, ) UA—RIC 2SS
LUEDHAERGLTHETHIESE, &)Y
H—DHRE ., BRI ERRBREEEET
B5Z&, BMROHZ5E . BEHBRITY=R—
FRTAYA2IZDENRD ) A —TTH->T
HEL, ARTOFTAShE=D) A —DIBEI
EBELEETATAINLIE) ) F—REh-8Eh
f;&‘)l?i\a)%%fis A —DEIE KT
LY,

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

d) MESLIARDRTAL, EEHRDEHRA >
5&:&%&%??&5%%[& —EHEOARELRLIES
1283,

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

ESLEARADORTCAIL., BETADEGEAVS
AUEBN{TEDbAGNESE., LUV —~NTH
?gﬁﬁﬁgécar:;L)‘%ﬁéhé&ﬁmﬁz&ﬁt:
BEHzHES,

Testing for water content should be performed
unless otherwise justified.

fDIRIMTRRY | EKBHEBRERENET S,
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Other sampling and testing procedures that provide
at least equivalent level of quality assurance may be
justified

DIl EE AEORERIAENTES, DIRAFTER
BURBOFRIRERET LI ENTES,

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. BRI, SLERFERBETHRAESN
TWRITAR, BBRBEATROSEROEE
REBRUERRBESUCL, BRTANOEEH
NDERBEHADGEBTRIELNRIBFIOTLLIEN
RENTVDGEERIE. NyFIEORBDOATLL,

42. Cryogenic vessels retained by customers
{hospital tanks or home cryogenic vessels), which
are refilled in place from dedicated tankers do not
nheed 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. BEAAVA—D OB TERETAShIBRER
ﬁm#‘ﬁ{ﬁm@%&(ﬁﬁ@@yoxtﬁﬁi%@ﬁ;ﬁﬁ
)%, EEB A H—AB O RBRREE SN
LTWAISE, BETARDY VI TIEFET
H2D. LOALERADHAOBEN, HiET B
—gmwﬁsﬁ"@t\ HBEIWTWAZEDRIRE RIS

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

43, RhBARRShTLOERIThIE. SERRUVEER
T ETHD.

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

MEBEIDOREERBRIXEBT—SICERAONT |
25&%li#yﬁ—4>5®£%ﬁiﬁ5§ri$%ﬁ&

TRANSPORTATION OF PACKAGED GASES

BEESN - ADERE

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,

45, FETAShEAAL LS — RUREREE
BEBE S FANERASWIREICES TS
,ﬁéﬁﬁﬁmtﬁagaﬁaﬁ?64:9{%n§vcﬁl£d'é

GLOSSARY

5
R

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.

B DPIC/S GMPA RO REIZLZLA, ERBA
AQOEGEICEY ST, A7 VI RACERSH

TWAAEOEZEXTRDEYTHS,

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

HEHEDHAR: Eﬁnn@ﬁx)}ﬁi/\f HAHA

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

RO ASPOESMBRERETS
BWTHESHRIZS ‘E’Eé”ﬁ')w‘:

R RE

Gompressed gas ; Gas which, when packaged under
pressure is entirely gaseous at all temperatures
above —50°C,

FEAR EhEMToN-REBTHAShEESE
[2-50°CLL L DIRETREMRHETH T A,

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

B BHIE BERER (VD 20— D2
AT OBBHENTEEBERHER) VU F— h—FILX
FHOBEAT, EEREEMT 550,

GCryvogenic gas :Gas which liguefies at 1,013 bar at
temperatures below —150° C

BIKEA R -150°CLLTF, 1.013bar CRIETHH R,
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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,

) — HEIRT, EfE, RE. BRELEARIC
WLTEY, KGE. ERTOHADBREHEH
e LEELEAEL VSRR

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

=R oA —DEEART, ?=h—ILRICE
LHEHBATYV) A —EENMIEEL, 2oyhe
LT, &, FRHIhS,

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

B REN SR AERYBR{CE R RT
LOERATLOBbar L FOERIZTHVAT 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.

53 Z:1.013bar, 20°CTERIZEATH S, B IE
50°CTCERRENDbark R HHE.,

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

REABERESR: SHORECTRRABRZREZRE
L. SARREERZIRET OB BRBEIE AR

Hydrostatic pressure test :Test psrformed as
required by national or international regulations in
order to ensure that pressure containers are able to
withstand pressures up 1o the container’ s design
pressure.

MERR:. ZROBHEAFETTCORHIHZIGNDS
ENBBERIETS-00. BRRH. BERHO
BERIZHE-TITHH D5 ER,

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

BRICAR BEQLOHIRBIN ESIZ, -50°CRL
ET, —EARE(RIZER)DH R,

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

RZiR— LR RIS, TR E DA RBFITH R E
BFFHIZIROL YR TALRY TEA LIRS
HEXITEE,

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
restdual impurity is only relevant for compressed
gases and supposes that these gases act as perfect

BABREBRAMY: RCARMICEITLL T —

DRTARIBERIZTREL , BRI Rk T R
HIROTH, ZFAERRETHDORELIL, £

BHADORKZHEAL, Hh2Ihbld, TFR2EREELT
ERET B,

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

ERBHR . EERESEShEHA BNMIAR
DEEW,

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

BINEAHEFANT FREBEOARV) T —A%E
AREEIYBEE#EFL. DUV S—DORMEEE
BB DI Y —DiIT,

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.

BEABKERR BARTABRDEEFTLELS
(LB Sh =B OMEAER, PRYIART
I, CORBEBIZAVA—IEE T,

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

WIEALT  —AROATRNEE ST,

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.

e

S BB R L. I ERT AR
TYMEL., RWC/—JIERLEHRERELT
1.013barlCU TR B H AZET BT,
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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”.

A5 RAEH R, BLIRIER T ROEFEO-H
[CEREFSh B ITOR AR, [BENEERE
1EBS,

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

AN— T EVIADINRTIE, BIEA R, BIER
AZADEEOI=-HICEEICEESh I BER.

Valve :Device for opening and closing containers,

NV BHROMAROHE

Vent : To remove the residual gas from a container
/ system down to 1,013 bar, by opening the
container / system to atmosphere.

RN BHERITDRT LERARICHRT &SR
U, 1.013baré R A FETCRBRIE AT LNSTEES
AEBRETEIL,
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