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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

Fire activated oxygen shut-off devices are used to minimise the severity of fires associated with oxygen
therapy. These devices automatically cut off the supply of oxygen in the respiratory therapy tubing and
isolate the oxygen supply as the fire propagates towards the source of supply from the normal ignition site
at the patient interface. It is therefore important that the operating characteristics be specified and tested in
a defined manner.

This document pays particular attention to:
— safety;

J— C]eanlinncc;

— performance;

— suitabylity of materials;
— testing;
— identiffication; and

— informlation supplied.

© IS0 2024 - All rights reserved
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International Standard

ISO 19211:

2024(en)

Anaesthetic and respiratory equipment — Fire-activated
oxygen shut-off devices for use during oxygen therapy

1 Scope

This document specifies requirements for fire activated oxygen shut-off devices that stop the flow of oxygen

in respirat

NOTE1

NOTE2 |

NOTE 3
document.

The fire ag
therapy sy

NOTE4

The requir;
general st3
standard fi

2 Norm

The follow
requireme
the latest ¢

ISO 4135, 4

[SO 18190
equipment

ISO 18562
Evaluation

ISO 80369
respiratory

Use of fire activated oxygen shut-off devices in medical devices or accessorjes)i$S not mand

pTy therapy tubing witenm activated by fiTe:
'ypical arrangements for fire activated oxygen shut-off devices are shown in Annex C.

Respiratory therapy tubing is covered by 1SO 1725621,

tivated oxygen shut-off devices specified in this document are nof-suitable for use w
stems with flows in excess of 20 1/min).

'here is rationale for this clause in A.2.

ements in this device-specific standard take precedence-over any conflicting requiren
ndard for airway devices (ISO 18190). All the common requirements that appear in 1
br airway devices have been removed from this document.

ative references

ng documents are referred to in the textin 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-égquipment — Vocabulary

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

L1, Biocompatipility evaluation of breathing gas pathways in healthcare applications
and testing within a risk management process

2, Smallthore connectors for liquids and gases in healthcare applications — Part 2: Con
applications

ated in this

ith oxygen

ents in the
he general

ronstitutes
references,

ind related

— Part 1:

nectors for

IEC 60601

1¢41:2015+AMD1:2021, Medical electrical equipment — Part 1-11: General requiremen

(s for basic

safety and
medical ele

3 Term

essential performance — Collateral standard: Requirements for medical electrical equipment and

ctrical systems used in the home healthcare environment

s and definitions

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

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

— ISO 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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31
ATPS
volume of gas saturated with water vapour at ambient temperature and barometric pressure

3.2

fire activated oxygen shut-off device

FAOSOD

device that stops the flow of oxygen in respiratory therapy tubing when activated by fire

3.3

manufacturer
natural or legal person with responsibility for the design, manufacture, packaging and labelling of a device
before it is placed on the market under his or her own name, regardless of whether these operations are
carried ouf by that person or on his or her behalf by a third party

[SOURCE: [EC 60601-1:2005+AMD1:2012+AMD2:2020, 3.55, modified — the notes to€ntry [have been
deleted.]

3.4

shelf-life
maximum period of time that an item can be stored prior to its first use under the)conditions desdribed in its
labelling and remain suitable for use

[SOURCE: IEC 60601-1-11:2015, 3.3]

4 General requirements

The requirpments of ISO 18190:2016, Clause 4, shall apply.

5 Materials

5.1 General

The applicable requirements of ISO 18190:2016, Clause 5, shall apply.

5.2 Biolpgical assessment of gas pathways
Fire activated oxygen shut-off deyiges shall meet the requirements of ISO 18562-1.

Check conformance by inspegtion of the technical documentation.

5.3 Oxygen compatibility

Materials that ceme in contact with oxygen, during normal use, shall be resistant to corrosion and pompatible
with oxygdn ifithe environmental conditions specified in 5.4.

NOTE1 Corrosion resistance includes resistance against moisture and surrounding materials.

NOTE 2  Compatibility with oxygen involves both combustibility and ease of ignition. Materials that burn in air burn
violently in an oxygen-enriched atmosphere. Many materials that do not burn in air will do so in an oxygen enriched
atmosphere, particularly under pressure. Similarly, materials that can be ignited in air require lower ignition energies
in oxygen.

NOTE 3 IS0 150011 contains information on selection of metallic and non-metallic materials and other aspects of
compatibility of equipment with oxygen.

Check conformance by inspection of the technical documentation.

© IS0 2024 - All rights reserved
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5.4 Environmental conditions

Fire activated oxygen shut-off devices shall meet the requirements of IEC 60601-1-11:2015+AMD1:2021, 4.2.

Check conformance by inspection of the technical documentation.

6 Design requirements

6.1 General

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

6.2 Speg¢

Inlet and outlet connectors shall not detach from the body of the fire activated oxygen shut:off d|

ific design requirements

subjected flo an axial force of (50 £ 1,5) N and a torque of (5 + 0,5) Nm for a minimum of hmin.

6.3 Inlet connector

If the fire d

ctivated oxygen shut-off device is user-detachable, (i.e. detachable*without the use of

inlet conndctor shall be an R2 socket, small-bore connector (see Figure 1),

Check conformance by functional testing

6.4 Outlet connector

If the fire d
outlet conf

ctivated oxygen shut-off device is user-detachablé;(i.e. detachable without the use of
ector shall be an R2 cone, small-bore connector (see Figure 1).

Check conformance by functional testing.

evice when

A tool), the

A tool), the

© IS0 2024 - All rights reserved
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1  respiratory therapy tubing
2 R2socket small-bore connector conforming with 1ISO 80369*2
3 R2 cong small-bore connector conforming with ISO 80369-2
4  patienfjinterface device e.g. nasal cannula, facemask
Figure 1 — Configurations showing user-detachable inlet and outlet connectors
6.5 Resistance to flow
The resistdnce to flow shall notexceed 0,9 kPa at a flow of (4 + 0,2) I/min.
NOTE (0,9 kPa is equivalent'to’the worst-case resistance to flow per metre length of respiratory therapy tubing at
a flow of 4 1/min according to\ISO 17256.[2]
Check conformance bjpthe test given in B.4.1.
6.6 Leakagetoatmosphere under maximum static pressure
The leakade to nfmncphprp shall not exceed 10 m]l/min when the firp activated oxygen chrlf-qf device is

subjected to a static pressure of (900 * 10) kPa applied over a period 21 min.

Check conformance by the test given in B.4.2.

NOTE There is rationale for this subclause in A.3.

6.7 Leakage to atmosphere during normal use conditions

The leakage to atmosphere shall not exceed 1 ml/min when the fire activated oxygen shut-off device is
subjected to a static pressure of (20 + 0,5) kPa applied over a period =1 min.

© IS0 2024 - All rights reserved
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Check conformance by the test given in B

NOTE

ISO 19211:2024(en)

B.4.3

There is rationale for this subclause in A.4.

6.8 Activation and prevention of flow of oxygen

NOTE

There is rationale for this subclause in A.5.

6.8.1 Fire activated oxygen shut-off devices shall activate across the range of flows and oxygen

concentrat

ions specified by the manufacturer, [see 9.2 b)].

6.8.2 When activated, fire activated oxygen shut-off devices shall reduce the flow of oxygen to a maximum

of 10 ml/q
pressures

Check conf

NOTE1 Y
oxygen, the

NOTE 2
still presenf
and burn vi

NOTE 3

6.9 Inad
It shall not

Check conf

7 Requ

The requir]

T

T

pf (600 % 10) kPa and (20 + 1) kPa.
ormance by the test given in B.4.4.

Vhere the fire activated oxygen shut-off device relies on a supporting member meltihg to preve
e can be a minimum required flow and concentration of oxygen to ensure efféctive valve clos

he requirement in subclause 6.8.2 can only be considered a partial risk€entrol. The risk of b
as fabrics saturated with oxygen in the vicinity of the fire activated oxygen shut-off device ca
borously and uncontrollably.

here is rationale for this subclause in A.5.

vertent disassembly
be possible to disassemble fire activated oxygen“shut-off devices without the use of a to

ormance by inspection of the technical documentation.

irements for fire activated oxygen shut-off devices supplied sterile

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

8 Packaging

8.1 Gen

The applic

bral

hble requirements of ISO 18190:2016, Clause 8, shall apply.

8.2 Protection-during storage and transport

The packa

bing ‘shall protect the fire activated oxygen shut-off device against damage during s

T2 Paval

] at static

the flow of
re.

rn injury is
h still ignite

torage and

transport

TIroTT

Check conformance by inspection of the technical documentation.

9 Information supplied by the manufacturer

9.1 General

The applicable requirements of ISO 18190:2016, Clause 9, shall apply.

© IS0 2024 - All rights reserved
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Instructions for use

The instructions for use shall include the following:

a) a warning to the effect that smoking and naked flames are prohibited where oxygen therapy is
administered;

b)

9

d)

f)
g)
h)

the range of recommended flows of gases, and where relevant to effective operation, the oxygen
concentrations, which enable the device to achieve its intended performance;

a warning to the effect that only respiratory therapy tubing and connectors complying with ISO 172562
should be used;

a war

1ing to the effect that fire can arise from the use of lubricants not recommend

ed by the

manuf{

icturer:;

a warning to the effect that use of this device does not prevent fires (the risk of burn in

preserl
any lin
any lin

a wartj
tubing]

if appl
respirs;

the res

t as fabrics saturated with oxygen can still ignite and burn vigorously);
nitations for the use of the fire activated oxygen shut-off device with oxygén)therapy eqy
nitations on the shelf-life of the fire activated oxygen shut-off device;

ing to the effect that use of this device does not stop the flow of-0xygen if the respiratd
is ignited between the fire activated oxygen shut-off device and the gas supply;

cable, a warning to the effect that the resistance to flow iacreases when the device is a
itory therapy tubing; and

piratory therapy tubing recommended for use with'the fire activated oxygen shut-off d

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

Rationale

A.1 General
This annex_provides a rationale for some requirements of this document and is intended for those who
are familigr with the subject of this document but who have not participated in its develgpment. An

understan
application
facilitate a

A.2 Scoj

Fire activa
therapy tu

ling of the rationale underlying these requirements is considered to be essential-for t}
. Furthermore, as clinical practice and technology change, it is believed thdt a raf
hy revision of this document necessitated by those developments.

pe (see Clause 1)

led oxygen shut-off devices are intended to stop the flow of oxygen‘ifthe downstream 1
bing is ignited. The question of the flammability of the respirafory therapy tubing is

scope of thiis document. By cutting off the supply of oxygen the risk of-the fire propagating furthe

respiratory

Fires relat
receiving @

F therapy tubing back to the supply source and developinginto a larger fire is reduced.

ed to oxygen therapy are relatively common and are 'often caused by patients smo
xygen or oxygen-enriched air through a facemask or nasal cannula. This is particularl

heir proper
ionale will

espiratory
butside the
r along the

king while
y prevalent

in situations where oxygen therapy is provided at the patient’s home (domiciliary oxygen), thojygh oxygen

therapy-re
sources of
are potent

In the US, t

ated fires do occur in hospitals and other healthcare facilities and can be initiate
gnition. Oxygen therapy-related fires in healthcare facilities such as hospitals, while leg
ally more severe in terms of the number-of casualties and the cost of restoration.

he NFPA Fire Analysis and Research-Division[2] estimates that there were an average o

structure flires per year involving oxygen administration apparatus between 2006 and 2010. It is

that these

Fire activa
be fitted b}
Specificati
Germany!7]
to include

interrupt {
case of ign

A.3 Leal

fires led to 75 deaths and 113 injuries per year.

ted oxygen shut-off device§ are also commonly known as ‘firebreaks’ and have been 1
 service providers in the United Kingdom under the Department of Health Home Oxyj
bnlel since 2005. In.july 2012 the Federal Institute for Drugs and Medical Devices
| issued a recommeéndation to home oxygen service providers supplying oxygen cof
h means to prevent encroachment of the fire into the oxygen concentrator and also
he delivery ¢0f-0Xygen into the respiratory therapy tubing as close to the patient as |
tion.

kage 'to atmosphere under maximum static pressure (see 6.6)

d by other
s common,

f 222 home
estimated

equired to
ren Service
[BfArM) in
centrators
h means to
bossible, in

It is a foreseeable risk that the respiratory therapy tubing between the fire activated oxygen shut-off device
and the patient can become occluded. The fire activated oxygen shut-off device could then be subjected to a
pressure of 600 kPa which is the maximum pressure, under normal conditions, before alarms are activated,
for medical gas pipeline systems complying with ISO 7396-1.13] A pressure of 900 kPa was selected to include
a 50 % safety margin.

A.4 Leakage to atmosphere during normal use conditions (see 6.7)

The leakage limit is that used by manufacturers that have been manufacturing these devices for ten or
more years.

© IS0 2024 - All rights reserved
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A.5 Activation and prevention of flow of oxygen (see 6.8)

Concerns that fires could still propagate along the outside of the tube, and along carpets, clothes, fabrics and
furnishings prompted a review of the title concentrating on the fundamental actions of the device.

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

Test methods

B.1 General

B.1.1 Maq
degree of 3
in this doc

Check conf
B.1.2 Th

B.1.3 Teq

NOTE ]

quality.

B.1.4 Flo

B.2 Prir

The fire ad
normal us¢
activates a
which itis

B.3 App

The resolu
be measur

See Figure

afety is obtained. Alternative test methods shall be validated against the test method
iment.

ormance by inspection of the technical documentation.

b test methods described are type tests and shall be performed sequentially.

Non-medical quality gas is acceptable to use as the test gas, provided it is of at least the sam

ws shall be corrected to ATPS (23 °C and 101,3 kPa).

Iciple

cross the range of flows and oxygen{concentrations specified by the manufacturer [see
Lested for flow through the valve after activation.

L 1 CC £ 1 1 =1 1 LI h 1 -
dydciurcersS iiay usc Ly pe LesSLS UITICITIHU ITOHT LIS UcildallicU WILIIT UIIS QOCUIIICIIUIT all

ts shall be carried out in ambient conditions using oxygen.

tivated oxygen shut-off device is tested for resistance to flow and leakage to atmosp
conditions. And when subjected to the maximum static pressure. It is then tested to c

aratus

fion and accuracy of'all measuring devices used for testing shall be appropriate for th
pd.

B.1 for a schematic of the test apparatus.

© IS0 2024 - All rights reserved
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1  Test gas supply with:

— va

— vari

abte O concentration 10096 V/Vto towest giverr by the mmarmufacturer (4096 V/V7;
iable pressure 900 to 20 kPa.

easurement device with flow control.

'e measurement device.

htial pressure measurement device capable of measuring less than 1 kPa.
easurement device capable of measuring form (4 to 10) I/min.

ivated oxygen shut-off device under test.

Shut-olf valve.

means.

tory therapy tubing complying with ISO 17256.[2]
bsphere

Figure B.1 — Schematic diagrami.of the test apparatus
redure

sistance to flow

Ct the pressure measurementidévices, flow measurement devices and test gas supply
fire activated oxygen shut-off device using the respiratory therapy tubing recommen
icturer.

flow of the test gasto (4 + 0,2) I/min and record the pressure.
t the pressurérecorded to ATPS and calculate the resistance to flow.

that the resistance to flow is less than 0,9 kPa.

hkage to atmosphere under maximum static pressure

to the inlet
ded by the

2  Flowm
3 Pressu
4 Differe
5 Flowm
6  Fireac
7
8  Ignitio
9  Respirg
10 To atm
B.4 Pro
B.4.1 Re
a) Conne
of the
manufi
b) Setthe
c¢) Convel
d) Verify
B.4.2 Le
a) Occlu

atho autlat nftho firo grtivatod ovuoen chiut.aff dovico and incroanco tha
e—+re-ottre o e e Haetated-ox)yg O -aeceahatheredse+ne

device to

(900 +

SOt

10) kPa and hold that pressure for =1 min.

b) Verify that the leakage to atmosphere does not exceed 10 ml/min.

B.4.3 Leakage to atmosphere during normal use conditions

a) With the outlet still occluded increase the pressure in the fire activated oxygen shut-off device to
(20 = 0,5) kPa and hold that pressure for 21 min.

b) Verify that the leakage to atmosphere does not exceed (1 + 0,1) ml/min.

© IS0 2024 - All rights reserved
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B.4.4 Activation and prevention of flow of oxygen

a)

b)
9
d)
e)
f)

Remove the occlusion and attach a short length (0,25 to 0,5) m of respiratory therapy tubing specified
by the manufacturer [see 9.2 j)] to the outlet of the fire activated oxygen shut-off device.

Set the minimum flow recommended by the manufacturer through the device.

Ignite the oxygen respiratory therapy tubing connected to the outlet.

Observe the fire propagating along the respiratory therapy tubing towards the oxygen source.
Verify that the fire goes out and the flow through the device is reduce to below 10 ml/min.

Repeat this test at the medium and maximum flows specified by the manufacturer.

© IS0 2024 - All rights reserved
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