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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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Introduction

Respiratory tubing and connectors form the essential conduit between the patient interface and the gas supply
device. The connectors specified in this document have been selected taking into consideration the risks of
misconnection with other medical devices commonly used within the same environment. The requirements
in this document were further developed and are to be circulated to all ISO/TC 121 subcommittees as
recommendations.

Respiratory tubing and connectors are used extensively in healthcare facilities and increasingly in the
home healthcare environment where medically trained personnel are not always in attendance. These

environme

This docu
as the gas
connector
misconnec
tubing and
the respira

The concey
care envirq
included in

This docun
the chj
requir
requir

arequ
has be

the diq

the op
the ela

the ga

ahaza

nts have been carefully considered throughout the development of this document.

utlet on respiratory gas supply devices and therefore specifies a compatible elastomé
hs the inlet of the respiratory tubing. This document also recognizes the high risks.asso
tion of the previously prescribed elastomeric (funnel) connector at the outlet-(patient
has therefore specified the new R2 respiratory small-bore connector as, theoutlet ¢
tory tubing is not integrated with the patient interface device (e.g. face mask; nasal can

ified nipple

[ic (funnel)
riated with
end) of the
pnnector if
nula).

t of extension tubing, commonly used to provide flexibility of movernent for the patient in home-

nments and hospital environments, such as MRI units, toilets and.éndoscopy units, ha
this document with particular emphasis on the connectors.

hent is adapted from EN 13544-2:2009[1] and has been modified as follows:

inge of outlet from an elastomeric funnel to an R2 respiratory small-bore connector;
ements for extension tubing;

ements for respiratory tubing integrated with patient interface devices;

rement to assess the biocompatibility of the materials of the devices that provide a g3
en added;

hensions of the nipple have beenbetter defined;

Fion to specify a gas-specifictthreaded connection at the inlet of the respiratory tubing
stomeric funnel inlet connector has been made clearer;

-specific threaded indet.connectors now include gasses other than oxygen and air; and

d identificationahnéex has been added (Annex C).

5 now been

s pathway

to replace

© IS0 2024 - All rights reserved
\%


https://standardsiso.com/api/?name=b37fbd03249d38b13eafbe6e19bc894f



https://standardsiso.com/api/?name=b37fbd03249d38b13eafbe6e19bc894f

International Standard

ISO 17256:

2024(en)

Anaesthetic and respiratory equipment — Respiratory
therapy tubing and connectors

1 Scope

This document specifies requirements for the respiratory tubing and connectors used to convey respirable

gases toa

gas supply
oxygen but
such as ox
respiratory

NOTE1 1
ventilators.

NOTE2 ]

This docui
equipment.
requireme

2 Norm

The follow
requireme
the latest ¢

ISO 4135, 4

[SO 18190
equipment

ISO 18562
Evaluation

[SO 20417,

ISO 21920
surface tex

[SO 80369

patiert i tire freatthcare amd TomeTtare envirommerts and provide a Safe COMECtion b
device and the patient interface. Respiratory tubing and connectors are mainly used-of
can also be used for respirable air or oxygen/air mixtures and breathable medicinal'ga
ygen/nitrous oxide or oxygen/helium mixtures. This document also specifies requi
 therapy extension tubing.

'he gas supply devices referred to in this document do not include anaesthetic'machines/work

'his document does not cover breathing tubes for breathing systems. These are specified in [S

ment is written following the format of ISO 18190, General standard for airways (
The requirements in this device-specific standard <take precedence over any
nts in the General standard

ative references

ng documents are referred to in the text in;such a way that some or all of their content
hts of this document. For dated references, only the edition cited applies. For undated
dition of the referenced document (including any amendments) applies.

naesthetic and respiratory equipment — Vocabulary

2016, Anaesthetic and respiratory equipment — General requirements for airways (

L1, Biocompatibility evaluation of breathing gas pathways in healthcare applications
and testing within.@-nisk management process

Medical devices + Information to be supplied by the manufacturer

L1, Geometrical product specifications (GPS) — Surface texture: Profile — Part 1: In
ture

2-Small-bore connectors for liquids and gases in healthcare applications — Part 2: Respir¢

ptween the
delivery of
s mixtures
ements for

ttations and

D 5367.

ind related
conflicting

ronstitutes
references,

ind related

— Part 1:

dication of

itory small-

bore conne

ctars

3 Term

s and definitions

For the purposes of this document, the terms and definitions given in ISO 4135, ISO 18190 and the
following apply.

[SO and [EC maintain terminology databases for use in standardization at the following addresses:

[SO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/

© IS0 2024 - All rights reserved
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3.1
extension

ISO 17256:2024(en)

tubing

flexible conduit with connectors to extend the connection between the respiratory tubing (3.4) and the
patient interface (3.2)

3.2

patient interface

part conne

EXAMPLE

3.3

cted to the patient

Mask, nasal cannula or connectors thereof.

permanently attached

not removy

1.1 2=l dede] £ 4= 1
UIT WILITUUU UIIT UST Ul da tUUIL

Note 1 to enftry: There is rationale for this definition in A.2.

3.4
respirator

y tubing

flexible copduit with connectors to connect the gas supply device to the patient intéerface (3.2) or extension

tubing (3.1

4 Gene

4.1 Gen

The requir]

4.2 Test

ral requirements

bral

ements of [SO 18190:2016, Clause 4, shall apply.

methods and conditions

The test mpethods included in this document are_type tests and are carried out at (23 % 2)

atmospher

NOTE )i

5 Mate}

5.1 Gen

The requir]

5.2 Biol

Respiratory

ic pressure, unless otherwise specified:

lowrates, volumes and leakage rates'are expressed at Standard Temperature and Pressure, D

rials

bral

ements of [SO 18190:2016, Clause 5, shall apply.

pgical assesSsment of gas pathways

b tubing, extension tubing and connectors shall meet the requirements of ISO 18562-1.

Check conf

ormance by inspection of the manufacturer’s technical documentation.

6 Design requirements

6.1 General

The requirements of ISO 18190:2016, Clause 6, shall apply.

© IS0 2024 - All rights reserved
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6.2 Specific design requirements

6.2.1 Respiratory tubing and extension tubing shall:

a) withst

and an axial force of (40 =+ 1,5) N; and

b) be fitted with permanently attached inlet and outlet connectors.

NOTE

There is rationale for this subclause in A.3.

Check conformance by the following test:

a) Apply an axial force of (40 + 1,5) N at a rate of (50 = 5) mm/min between each connector, in turn and the

respir
b) Verify
6.2.2 Req
patient intd
Check conf
a) Apply

interfq
b) Verify
6.2.3 Eld
Table 1, wh
NOTE ]
Check conf
a) Assem

force d
b) Subjec
c) Verify

b= .
Lur y tuvolity-.

that the tubing does not fracture and the connectors do not detach from the respirator]

piratory tubing, integrated with a patient interface device shall not become,detache
rface device when subjected to an axial force of (40 + 1,5) N.

ormance by the following test:

an axial disconnection force of (40 £ 1,5) N at a rate of (50 £5) ' mm/min between
ce device and the respiratory tubing.

that the respiratory tubing does not detach from the patiéntinterface device.

stomeric funnel connectors shall not detach from a test nipple, as specified in Fig
en subjected to an internal pressure of (200 + 10)"kPa.

'here is rationale for this subclause in A.4.
ormance by the following test:

ble the elastomeric funnel to a testnipple, complying with Figure 1, using an engagd
f (45 + 1,5) N and a clockwise torque of (25 + 5) N.cm at a rate not exceeding 20 N.s1.

t the assembled connectors«tqa static internal pressure of (200 = 10) kPa for >30 s.

that the elastomeric funnél does not detach from the test nipple.

y tubing.

d from the

the patient

rure 2 and

ment axial

© IS0 2024 - All rights reserved
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Key

1 G
2 R4
3 E.
4 Pd
5

6 In

a Examples
b See Anney
¢ See6.3.
d See 6.4.
¢ See6.2.2.

NOTE )i

1

(il

TN

Ir;‘ﬂ
NN \/%C\)/ N

/
i D=
1

2 s

tient interface device ©

/
=

il

s supply device? with flow outlet connector?
spiratory tubing with inlet connector¢ and outlet connectord

tension tubing with inlet connector® and outlet connectord
Integral respiratory tubing with inlet connector and patient interface device

-line medical device (MD) Example: oxygen consumption and activity recorder

of gas supply devices include: flowmeters, regulators with flow controls, nebulizer compressors.
[ B.

igure 1 does not show all thepessible combinations.

Figure 1 — Examples of combinations of respiratory tubing and connectors

o Q
[\ [\N]

Figure 2 — Test nipple

© IS0 2024 - All rights reserved
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Table 1 — Dimensions of test nipple

Key Description Dimensions and tolerances
Pa Internal bore 3,5 mma
b Outside diameter at tip 6,00 000/ o5 mm

c Inclusive angle 2,0°+0,1°

L Length 250/, - mm

R Radius at tipP (0,25 + 0,10) mm

The test nipple shall be made from stainless steel with an N6 (fine-ground surface
finish) according to I1SO 21920-1.

a

The internal bore is optional.

6.2.4 Th
Check conf
a) Setaf

conne(
b) Measu
c) Verify
6.2.5 Flo

a semicircl

b

The radius can be replaced by a 45° chamfer of length R.

e resistance to flow shall not exceed 0,9 kPa/m at a flow of 4 1/min.
ormance by the following test:

ow of (4 £ 0,2) I/min through a length of respiratory tubing or extensien tubing, compl
tors.

re the pressure drop across the length of tubing.

that the pressure drop is less than 0,9 kPa/m.

w shall not reduce by more than 25 % when the respiratory tubing and extension tubin
e of diameter three times its nominal outside diamiéter.

ormance by the following test:

hine the pressure drop required to maintain a flow of 10 1/min across a straigh
tory tubing/extension tubing.

b diameter.

that the flow is >7,5 1/min

piratory tubing and.éxtension tubing, including their connectors, shall not leak by more
being subjected tonan’internal pressure of (600 + 10) kPa.

'here is rationalefor this subclause in A.5.
ormanceby the following test:

he coutlet occluded subject a length of respiratory tubing or extension tubing, com

bte with its

g is bent in

L length of

in this pressure while bendingthe tubing in a semicircle of diameter three times its nominal

than 5 ml/

plete with

tors, to an internal pressure of (600 * 10) kPa.

Check conf
a) Deterr

respird
b) Maints

outsid
c¢) Verify
6.2.6 Red
min while
NOTE ]
Check conf
a) With t

conne(
b) Measu
c) Verify
6.3

re the flow required to maintain this pressure.

that this flow <5 ml/min.

Inlet connectors

6.3.1 Respiratory tubing inlet connectors shall be one of the following:

a)

an elastomeric funnel compatible with the nipple shown in Figure B.1;

b) for use with oxygen, oxygen/air mixtures and other breathable medical mixtures such as oxygen/
nitrous oxide or oxygen/helium, a nut and nipple complying with Figure B.2 a); or

© IS0 2024 - All rights reserved
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c) for use with medical air, a nut and nipple complying with Figure B.2 b).

NOTE

There is rationale for this subclause in A.6.

Check conformance by functional testing.

6.3.2 Extension tubing inlet connectors shall be R2 socket small-bore connectors complying with

[SO 80369-

2.

Check conformance by functional testing.

6.4 Outlet connectors

Respirator)
with ISO 8

Check conf

7 Requi

The requir]

8 Packai

The requir]

9 Infor

9.1 Gen

The requir,

9.2 Info

Where red
include a W
the respira

b tubing and extension tubing outlet connectors shall be R2 cone small-bore connectogs
D369-2.

ormance by functional testing.

ements of [SO 18190:2016, Clause 7, shall apply.

ging
ements of [SO 18190:2016, Clause 8, shall apply.

mation supplied by the manufacturer

bral

ements of [SO 18190:2016, Clause 9 and I1SO 20417 shall apply.

rmation supplied by the manufacturer

ommended for use with(a)fire activated oxygen shut-off device the instructions fo

tory tubing and the patient interface device’.

rements for respiratory tubing, extension tubing and connectors supplig

rarning statement to the.effect - ‘a fire activated oxygen shut-off device should be fittg

complying

pd sterile

r use shall
d between

© IS0 2024 - All rights reserved
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Annex A
(informative)

Rationale

eral

s intended

for use by
developme

proper apy
for the pre

A.2 Perl

Permanent,
that nothij
document
respiratory

A.3 Inle

Requiring
tubing sucl

A.4 Test

It was deci
retention d
200 kPa. T

Firstlyj]
conneg
systen

Second
to the
fromt

Thirdl

those who are familiar with the subject of this document but who have not partigiy
nt. An understanding of the reasons for the main requirements is considered€esser
lication. Furthermore, as clinical practices and technologies change, it is believed that
sent requirements will facilitate any revisions of this document.

manently attached (see 3.3)

ated in its
itial for its
rationales

y attached has been defined as not being removable without the.use of a tool. It is
1g can be “permanently attached” in the true sense of the word but for the purp

extension tubing without rendering the therapy/extension tubing unusable.

t and outlet connectors (see 6.2.1)

hat tubing has permanently attached connectors at both ends is to prevent the use of cy
1 as bubble tubing which can be misconnectéd to IV lines, urinary catheters, etc.

pressure for permanently attached funnel to respiratory tubing (see

ded to have two separate test pressures in 6.2.1 and 6.2.3. In 6.2.3, which assesses th¢
haracteristics of the elastomeric funnel to the test nipple, it was decided to use a test
he rationale for this is as follows:

in practice there existed an important and un-stated safety characteristic with t
tion. Whereby if the respiratory tubing becomes occluded the increase in pressure
) will cause the €lastomeric funnel to detach automatically from the nipple defined in 4

lly, the test.only assesses the retention when the elastomeric funnel is assembled with 4
test nipple.'This assembly force may not be adequate to ensure the funnel does not
he testmipple at full line pressures.

y,alower test pressure helps to ensure that the mechanical properties of the elastomeri

nderstood
es of this

S
bermanently attached is used to emphasise that the connectots should not be removaﬁe from the

t-to-length

6.2.3)

e minimum
bressure of

his type of
within the
Annex B.

5 N of force
disconnect

funnel are

notm
funnel

Jdat L3 L0 | £lez & pa e £ £la 4 4 pa DS H L4l
UT TUU SLIIT dllU CUIISTUUTTILL Y TUU UITICUIT TUT THT USTTH TU LUIITICTTU L a0 UISCUTTHTITT U LIIT

from the nipple.

A.5 Respiratory tubing and extension tubing leakage (see 6.2.6)

lastomeric

In 6.2.6, which assesses the leak properties of the tubing and connectors, the pressure is set at 600 kPa as
this is the typical maximum pressure the tube may receive if blocked or kinked.

A.6 Respiratory tubing inlet connectors (see 6.3.1)

Because of the flexibility of the elastomeric funnel connector the dimensions are not defined. This is left to
manufacturer’s discretion as they need to assess the specified requirements for connection to the test nipple.

© IS0 2024 - All rights reserved
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Recommendations for connectors on respiratory therapy devices are to be circulated to all
[SO/TC 121 subcommittees for consideration during the development of their device specific standards.
These recommendations specify that options for the outlet of the gas supply device includes both the
nipple and threaded gas-specific connectors for air or oxygen. This document therefore includes the same
alternatives for the inlet of the respiratory tubing and specifies the disconnection force for the elastomeric
funnel connector from a test nipple.

© IS0 2024 - All rights reserved
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Annex B
(normative)

Respiratory therapy equipment tubing connectors

| o Q
i [\ [\N]
Ul . —-
& :
|
| L
P
a) Nipple profile
0] Q
! ! SHY =
ey
! i
o —| --------------- —r ---------- |-
(R = R==ad )
o |
| PR
i L
P

b) Example of a nipple with corrugations within the nipple profile specified in a)

Key Description Dimension and tolerance
Ga Internal bore 3,50 mm to 3,66 mm
@b Outside diameter at tip (6,00 900/, 4 35) mm
IncJusive angle (2,0£0,1)°
L length 12 mm to 40 mm
Radlius at tip? (0,25 +0,10) mm
Ly Dafum with a minimum of two corrugations within this length (10 £1,0) mm

aThe radius

NOTE1 1
NOTE2 1
corrugation
NOTE 3

can be repladed with a 45° chamfer of length R.

he axis,of the nipple can be curved.

h€ external diameter of all the corrugations falls on the profile of the nipple as shown in Figure B.1. The shape of the

issdiven as an example
[=] r

The dimension @b (outside diameter at tip) is essential to avoid misconnection with the small-bore connectors
specified in the ISO 80369 series.

Figure B.1 — Nipples for respiratory therapy equipment

© IS0 2024 - All rights reserved
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|
|
|
|
|
|
|
I
|
811 50,1
60°

+0,1
194 0

10,32 min.

Key
1 ASME/ANSI 9/16-UNF-2A-RH
a) Oxygen screw-threaded inlet connector

Dimensions in rillimetres

15,88 £0,1
1 7,92 +0.1
% ‘> / Wm
%.__._._.__.- =1 S _.(Z
/ Y77 72)
r~
<)o (X)I'rQ (s} \D_
[Va N :‘2‘ oo "'Te_'"‘
\D_Lﬂ_ F.S_F s
6,35 min. 11,1 0,1 232
|
Key

1 ASMEE/ANSI 3/4-16.UNF-2A-RH
b) Air screw-threaded inlet connector

NOTE1 Dimensions and tolerances of all components of the oxygen and air gas-specific connectors, are[specified in
CGA V-5:2005[2] connection n. 1240.

NOTE 2  Theinlet connectors are only the nuts and nipples. The threaded mating connector is only shown to provide
the mating dimensions as given in CGA V-5:2005[21,

Figure B.2 — Gas-specific inlet connectors

© IS0 2024 - All rights reserved
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