INTERNATIONAL ISO
STANDARD 5360

First edition
1993-02-15

Anaesthetic vaporizers —Agent-specifiq filling
systems

Evaporateurs pour anesthésie — Systémes de remplissage spécifiques
d’agents

ﬂ

.mlllll“““
..lulllmml

Reference number
ISO 5360:1993(E)

"muumwu-v---
|||"|||n|,,,,“m“"


https://standardsiso.com/api/?name=6e3d787057166e2a631b7e02ac5505b9

ISO 5360:1993(E)

Contents

Page
S COPE i, 1
2 Normative reference ...........cccccccviiiiiiiiiiiiiii 1
3 DefiNitioNS ..ooociiiiieiice e 1
4 Bottle 2
5 Bottle collar ..o 2
6 Bottle adgptor .. 6
7  Filler receptacle ..o 1"
8 Filling rat® o 14
9 Le@KAQe | oo 14
10 Overfilling protection ..o 14
11 Colour cPAING oo 1‘4
12 MaArKiNG| oot s e 14
13 Accompanying documentation ...t 14
Annexes

A Determinfation of total leakage into atmosphere of anaesthetic

agent dufing filling ... T s 15
B Types of p@gent-specific filling systems™ ..o 16
C  Bibliography o e 17
© iSO 1993

All rights reserved. No part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without
permission in writing from the publisher.

International Organization for Standardization

Case Postale 56 ® CH-1211 Genéve 20 ® Switzerland

Printed in Switzerland


https://standardsiso.com/api/?name=6e3d787057166e2a631b7e02ac5505b9

ISO

Foreword

5360:1993(E)

ISO (the International Organization for Standardization) is
federation of national standards bodies (ISO member bodi
of preparing International Standards is normally-carried ou
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national Standard requires'approval by at least 75 % of
bodies casting a vote.

International Standard ISO 5360 was prepared by Technig
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1, Breathing attachments and anaesthetic machines.
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INTERNATIONAL STANDARD

ISO 5360:1993(E)

Anaesthetic vaporizers — Agent-specific filling systems

ecific filling systems for agent-specific
vaporizers.

b) compalibility with anaesthetic agents; and,

c) minimization of health risks due to substances
leached from the materials.

Because df the unique properties of desflurane; di-
mensions for this agent have not been spécified in
this Internptional Standard. Specifications for filling
systems fgr this agent will be included:in this Stan-
dard in dug course.

Designs qgf connection systems) are encouraged
which only| permit engagement’of the agent-specific
bottle adaptor to the bottle‘when the bottle collar is
in place.

2 Normative reference

The followiing) standard contains provisions which,

3 Definitions

For the purposes of this International $tandard, the
following definitions apply.

3.1 anaesthetic vaporizer: Device designed to fa-
cilitate the change of an anaesthetic agent from a
liquid to a vapour.

3.2 agent-specific: Having both a pr¢gscribed con-
figuration and prescribed dimension$ which are
specific for a prescribed liquid anaesthgtic agent.

3.3 bottle adaptor: Assembly which i§ intended to
connect a bottle for liquid anaesthetid agent to an
agent-specific anaesthetic vaporizer.

3.4 bottle collar: Agent-specific comppnent on the
neck of a bottle causing it to be agent-gpecific.

3.5 bottle neck: External threaded part of the bottle
and the adjacent contour over whigh an agent-
specific collar is fitted.

3.6 bottle connector: Agent-specific|] component
which fits the thread on the bottle nedk and mates
with the agent-specific bottle collar.

3.7 male adaptor: Part of a bottle jadaptor that
mates with a filler receptacle on an dgent-specific
vaporizer.

through reference in this text, constitute provisions
of this International Standard. At the time of publi-
cation, the edition indicated was valid. All standards
are subject to revision, and parties to agreements
based on. this International Standard are encour-
aged to investigate the possibility of applying the
most recent edition of the standard indicated below.
Members of IEC and ISO maintain registers of cur-
rently valid International Standards.

ISO 1101:1983, Technical drawings — Geometrical
tolerancing — Tolerances of form, orientation, lo-
cation and run-out — Generalities, definitions, sym-
bols, indications on drawings.

3.8 filler receptacle: Receptacle for a bottle or a
bottle adaptor on an agent-specific anaesthetic
vaporizer.

3.9 agent-specific filling system: Functional system
of agent-specific coded connections between an an-
aesthetic bottle and an agent-specific anaesthetic
vaporizer, consisting of, for example, a threaded
bottle neck with collar, bottle connector, male
adaptor and filler receptacle.

NOTE 1  Different types of agent-specific filling systems
are shown in annex B.
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4 Bottle . 5 Bottle collar

5.1 Bottle collars shall comply with the configur-
ation and dimensions shown in figure 2 and angle ¢
specified in table2 for the anaesthetic agent with

Each bottle shall have ~LHel
which it is intended to be used.

a) the name of the anaesthetic agent with which it

is intended to be used marked on it; and, 5.2 The position of the bottle collar relative to the
screw thread of the bottle shall be as shown in fig-
b) either a bottle collar complying with clause 5 ure 3.
and a threaded neck complying W|th table1 and
figure 1, ofF—a—permanen — bottle 3 3 he bottle
adaptor complylng with 6.2. and shall be rotatable by hand
Dimensions in millimetres
@od
1)\ ®0, 1 ®0;
2 \ 905 2) 2) \ $0s )
[110.5} \ [1[0.75] \ —{4.2]
" | "
ity st | F2szs =51 | _
L — < T ——= <
- A = - = J
: = —==
K S | )
- ®d
| |
! I
0,75 min. 0,75 min.
& @0, & o0,
1) Optional poring Up (NoT aIMEnstomed);

2) Flatness and perpendicularity tolerances according to IS 1101
NOTES
1 The dimensions shown form part of this International Standard: other features are for illustrative purposes only.
2 See also table 1.

Figure 1 — Two examples of threaded necks of bottles for anaesthetic agents
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Table 1 — Dimensions of threaded necks of bottles for anaesthefic agents (see also figyre 1)
Thread
hy By M s B o p turns D" D,? Dy ? d
Bottle Anaesthetic +03mm | min. | + 0,45 mm min. min. nom. | +.0,3ymm 0,3 mm | max.
type agent at
mm 1%} mm mm mm
Dy
1 Ispflurane 9,75 23 1,2 2° 35’ 30° 3,2 1 28 23,6 21,5 28
Erfflurane
2 Halothane 6,8 18,7 1,2 2° 15’ 30° 2,54, 1,25 24 21,45 19,7 28
3 Halothane 15 26,3 1 2° 50’ 30° 3,2 1,75 24 21,7 19,5 28
(N. America)
4 Spare 9,05 20 1,15 3°,30¢ 30° 3,2 1,25 20 17,65 15,5 28
5 Spare 9,05 20 1,15 3°7 30° 3,2 1,25 22 19,65 17,5 28
6 Mgthoxyflurane 9,8 20 1,15 2° 57 30° 4,25 1,25 30 27,3 24,9 32
7 Spare 9,85 20 1,15 2° 31/ 30° 4,25 1,25 34 31,8 29,4 32
8 S¢voflurane 8,9 23,9 1,3 2° 56’ 30° 3,63 1,25 23,9 23,5 21,5 32
1) Reconmmended values.

2) Summpgtion of the tolerances ef-measures D, and D, shall be avoided. A maximum tolerance of + 0,3 mm for (D,

required tp avoid problems with’the fitting of any bottle connector.

L D,) should be
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Dimensions in millimetres

@ 30,7 max. @ 34,7 max.
S i~
~N l o~
V/ V ” 1/
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| E | e
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2 \ Face A 2 \— Fdce A
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LI o
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+ 4 ? 4 N
& o Seo
~ Y ' <, ”
——e 4 \ | |
+0.6 2. "0 '
171 0 20C

+0,6
20,7 0

a) Bottle collar for small bottles l.e. types 1to 5 and 8 b) Bottle collar for Large bottles l.e. types 6 and

1) See table 2.
2} May vary to syit bottle.

~J

Figure 2 — Configuration of agent-specific bottle collars
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Table 2 — Dimensions and colours of agent-specific bottle collars and connectors

Examples of colour samples
on
A":;f " tie £ 0°30" sc',’ﬁ.fmgfl s';i:z:i, BS 5252 | Pantone o19foso-03 Munsell | | DIN 6164
5952 colour colour colour colour 3 colour
colour
Halothane — 20° Red 11105 04 E 56 200C 1080 R S5R4/14 8:7:2
Enflurane + 20° Orange 22510 06 E 55 151 C 0090-Y50R | 2,5YR 6/16 5:5:1
Methoxyfjurane 0° Green 14187 14 E 53 334 C 2060-B90G | 10G 5/10 21:6:3
Desflurane N.S4 Blue n.a.5 18 E 53 3015 C 3060 B 10B 4/10 18:4:3
Not for agent White 37875 18 B 15 5455 C 1002 B 10B 9/1 N:0:0.5
identification
Not for agent Black 15042 00 E 53 Process 9500 N 0,5 N:0:9
identificaftion black C
Sevoflurgne + 50° Yellow n.a. 10 ES3 108 C 0070-Y 6,25Y 2:6:1
8,5/12
Isoflurang — 40° Purple n.a. 24 E 53 254 C 3060-R50B 7,5P4/12 11:4:4
Spare Grey 16251 00 A 09 C009| grey 5502B 5PB 5/1 N:0:4
C

“o»n

1) Sign|“+" means clockwise-rotation and sign

2) If a qolour is used on avaporizer, bottle or package label to facilitate correct identification, it is impoftant that only
the coloyr for the appropriate anaesthetic agent is used.

means counterclockwise rotation when viewed from the top.

3) Mungell colour is the-eriginal. Other colour systems show nearest available colour sample.
4) N.S F not spegified.
5) n.a. &+ not available.
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Dimensions in millimetres

a) Posltion without clearance between collar and transfer ring

|
4 A

| ( |
| . =

Ci L0 — Y "
; T\ )
!
|
! 7
|

Face A i Face A

| |

(see figure 2)

1) Clearance to suit'bottle.

(sed figure 2)

b) Posltlan-with clearance between collar and transfer ring

6 Bottle adaptor

6.1 If the bgttle adaptor is not permanently/at-
tached to the bottle or the vaporizer (see anhnex B),
it shall include an agent-specific bottle~connector
complying with the configuration and™ dimensions
specified in figure 6 for the anaesthetic agent with
which it is intgnded to be used. The-bottle connector
shall be designed so that the~coding slots in the
bottle connectpr engage withthé bottle collar before
a tight connection is obtajned:

If an agent-specific male adaptor is used, it shall
comply with the dimensions specified in figure 4 or
5 for the anaepgthétic agent with which it is intended
to be used.

Figure 3 — Alternative positions of-agent-specific bottle collar

connector shall be designed so that the codling slots
in the bottle connector engage with the botle collar
before a tight connection is obtained.

6.4 Bottle adaptor threads shall be designed so
that they

a) ensure an engagement of at least 0,75 thread
turns on a threaded neck [see clause 4|b)] of an
anaesthetic bottle; and,

b) will withstand, without visible damage, h tighten-
ing torque of (3 + 0,3)N-m, when fitted fo an ap-
propriate bottle.

NOTE 2 The intention of these requirements|is to ren-

6.2 If the bottle adaptor is permanently attached to
the bottle and an agent-specific male adaptor is
used, the agent-specific male adaptor shall comply
with the dimensions specified in figure 4 or 5 for the
anaesthetic agent with which it is intended to be
used.

6.3 If the bottle adaptor is a permanent part of the
vaporizer, it shall include an agent-specific bottle
connector complying with the configuration and di-
mensions specified in figure6 for the anaesthetic
agent with which it is intended to be used. The bottle

der the bottle adaptor unlikely to be accidentally displaced
from the bottle during filling.

6.5 If the bottle adaptor is permanently attached to
the bottle (see annex B), and an agent-specific male
adaptor complying with the configuration shown in
figure 4 or 5 is used, means shall be provided for
sealing the liquid and air/vapour passages on the
adaptor when it is not inserted into the filler recep-
tacle.

6.6 The bottle adaptor shall not break when
dropped from a height of 1 m on to a hard surface.
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Dimensions in millimetres

Airvagour port.
Liquid port.
Sealind face.
Face Al
Face B

GHEWN -

NOTES

1 See algo table3.

)
~m
88
7
2
4

2-0,2

6,35 20,2

'9‘,\ 0 17,55 -0.2
o

+0,2
12,55 0

2 Port identification.applies to filling procedure only.

S

0
1-0,5'x 45°

FI;TJre 4'— Configuration and dimensions of agent-specific male adaptors for use with enrlurane,

methoxyflurane and halothane
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Table 3 — Details of male adaptors for use with
enflurane, methoxyflurane and halothane

t

Anaesthetic agent Slot in face
o' mm

Enflurane 3,5 A
Methoxyflurane 7,5 B
Halothane 3,6 B
Spare 55 B
Spare 55 A
Spare 1,5 A
Spare 1,5 B
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Dimensions in millimetres

.2 ®32
O:? 209 3
9] /
. poy [ I I
1] ol
/ | 20/ A 3 %
1 w R w g

/ +0,2
910

Sealing [ace.
Liquid port.
Air/vapqur port.
Face A.
Face B.
Face C.

DGO DLW

NOTE — Se¢ also table 4 and figure 4.

Figure 5 — Configuration and dimensions of agent-specific male adaptors for use with isoflurane and
sevoflurane

Table 4 — Details of male adaptors for use with
isoflurane and sevoflurane

Anaesthetic agent Slot position
Isoflurane : Faces A and C
Sevoflurane Faces B and C
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10

Dimensions in millimetres

5.5 £0,1

0
13-0,6
sl.ﬂ
4 . 1
| % &
] g
' Y%
| %
1
8
® 30,9 20,1
a) Connector for small bottles l.e. types 1to 5 and/8
P -
£ S
24 "%a :\
0
) \ -‘r—_
D—
0
11.3-0,6
. %
| 7
Z % -
1] *o
Bk
1 o
, 7
| %
I
4)
@ 35202

b) Connector for Large bottles l.e. types 6 and 7

1) Square corners optional.

2) See table 2.

3) Space (not dimensloned) for sealing component.
4) May vary to sult bottle.

Figure 6 — Configuration and dimensions of agent-specific bottle connectors
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NOTES

1

7

Filler receptacle

7.1 The filler receptacle of the vaporizer shall

1SO 5360:1993(E)

specific male adaptor complying with 6.1 or 6.2
into the front face of the filler receptacle as il-
lustrated in figure 7 or 8; or,

. . . ; b) comply with the configuration and dimensions of
a) comply with the configuration and dimensions .
; : the bottle connector shown in figure 6 and angle
shown in figure 7 or 8 for the anaesthetic agent ) . h
with which it is intended to be used, and the de- evitslfsvcl':?cehdit"i‘stianttjéenfie?rto":)ee 3::§Sthet'° agent
sign shall only permit the insertion of the agent- :
Dimensions In millimetres
v 3203
i : 3
g sl
il |
L N R S - I
‘Zi o S wnn Il E
¢ ' +03
{ @ 4,8-1
2
1 6 +0.1
®32-08
| )
7 N iR
|.'.__\\ ~
S f— 'ee
LN
+0,2
12 -0,7 5

NOOhWN -

Sealing [face, space (not dimensioned) for sealing component.
Front fage.

Air [vapgur port.

Liquid pprt.

Face A.
Pin.
Face B.

See also table5.

2 Port identification applies to filling procedure only.

Figure 7 — Configuration and dimensions of agent-specific filler receptacles for use with enflurane,
methoxyflurane and halothane

1"
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Table 5 — Details of filler receptacles for use with
enflurane, methoxyflurane and halothane

I

Anaesthetic agent s Pin in face
-0,10 MM

Enflurane 7.1 A
Methoxyflurane 11,1 B
Halothane 74 B
Spare 9,1 B
Spare 9,1 A
Spare 5,1 A
Spare 51 B

12
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Sealing

Air[vap|
Liquid ¢
Face C
Face A
Face B
Pin.

@~NOODEWN >

NOTES

ISO 5360:1993(E)

Dimensions In millimetres

932403
|
et B =
__________ : )/

| p—— "EB—:

o - T,

" ) = " | S

Ml m )

6l g [ A o K 53
T )
= \ 32025 &

2 +0,3 ®
®4,8-1

9.8 £0,2

bur port.
ort.

1 See aIsr table6.

2 Seefig

Figure

re7 for all other-details.

face, space (not dimensioned) for sealing comporient.
Front f4ce.

sevoflurane

8 — Configuration and dimensions of agent-specific filler receptacles for use with isofjurane and

Table 6 — Details of filler receptacles for use with

isoflurane and sevoflurane

Anaesthetic
agent Pin installed in face C and adjacent to
Isoflurane Face A
Sevoflurane Face B

13
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7.2 If the filler receptacle is of the type specified in
7.1 a), then means shall be provided for tightening
the male adaptor against the receptacle seal(s)
when the adaptor is inserted into the filler recep-
tacle.

7.3 The filler receptacle shall be provided with
means for sealing the liquid and air/vapour pass-
ages in the receptacle while the bottle adaptor is not

inserted.

8 Filling rate

When tested
structions the

9 Leakage

When measur
leakage into t
anaesthetic ag

It is recogniz
male adaptor
adaptor from
thetic agent V

a) its performance is affected, and

b) the fluid level is no longer visible.

11 Colour coding

The bottle collar and the bottle connector shall in-
corporate the colour coding using the colour speci-
fied by name in table2 for the anaesthetic agent
intended.

according to the manufacturer’s in-
mean filling rate shall exceed 2 mi/s.

pd according to annex A, the mean
he atmosphere of liquid or vaporized
ent shall not exceed 0,5 ml of liquid.

ed that during disconnection of the
from the vaporizer and the bottle
the bottle small amounts of anaes-
vill escape to the environment. This

should be noted in the user instruction manual.

Means should

be provided to ensure that as little as

possible anaekthetic agent escapes from the male

adaptor to the
fixed to the bo

10 Overfill

When filled in
instructions, if
vaporizer suck

environment when the adaptor is af-
ttle during storage.

ng protection

accordance with the manufacturer’s
shall not be possible to ‘overfill the
that

If the filler receptacle is colour-codedthe colour
shall comply with the colour specified-by|name in
table 2.

12 Marking

Agent-specific filling systems or bottle colldrs, bottle
adaptors or vaporizerssupplied individually shall be
marked with the manufacturer’s name, the| batch or
serial number.‘and the name of the anfesthetic
agent with which it is intended to be used.

13 .Accompanying documentation

Operating instructions for the recommended agent-
specific filling system shall be provided by the
vaporizer manufacturer.

Suppliers of agent-specific filling systems| or com-
ponents shall provide operating instructions for the
system or the component respectively.

The compliance of the agent-specific filling system
with this International Standard shall be stated in the
operating instructions.

14
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Annex A
(normative)

Determination of total leakage into atmosphere of anaesthetic agent during filling

A1 Preparation of test samples

a) the maximum liquid level is reached;

Carry ouf the tests and all preparatory steps at
(20 + 3) °C. Test the appropriate agent-specific
vaporizer| bottle adaptor and bottle of liquid anaes-
thetic agelnt specified in the operating instruction(s).
Carry oufl 20 complete filling and emptying pro-
cedures gccording to the operating instructions be-
fore testing.

A.2 Procedure

A.2.1 Prepare the vaporizer according to the op-
erating inrructions.
|

A.2.2 Fill the vaporizer to the maximum liquid
level, allgw it to stand for 1 h and then drain the
vaporizer|to the minimum liquid level.

A.2.3 Fil the adaptor to a full anaesthetic bottle.
Allow all|components, including the vaporizer,xio
stand for I h prior to testing.

A.2.4 Weigh the vaporizer and the full anaesthetic
bottle with the adaptor affixed on a balahce of an
accuracy |petter than + 0,25 g and arepeatability of
better thap + 0,1 g.

A.2.5 Fill the vaporizer according to the operating
instructiops from the minimom liquid level until one
of the follpwing conditions/is reached:

b) the agent ceases to flow, if this is.intended by the
design of the vaporizer and the-agent-specific
filling system.

A.2.6 Remove the bottle-and the adgptor from the
vaporizer. Do not remove-the adaptor|from the bot-
tle.

A.2.7 After (2 1) min, weigh the vaporizer and
the bottle with the bottle adaptor attached.

A.2.8 Empty the vaporizer to the minimum liquid
level and re-fill the anaesthetic bottle.

A:2:9 Repeat A.2.2 to A.2.8 four times.

A.3 Calculation of results

Calculate the total leakage in millilitrels of liquid an-
aesthetic agent from the difference in the masses
measured in A.2.4 and A.2.7 and the appropriate
density of the liquid. Calculate the megn result of the
five tests.

A.4 Test report

The test report shall contain at least the identity of
the equipment tested and the mean leakage ex-
pressed in millilitres.

15
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