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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

ISO/IEC Di
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patent(s).
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patent(s) ¢
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fFectives, Part 2 (see www.iso.org/directives).

attention to the possibility that the implementation of this document may invoelve'th
SO takes no position concerning the evidence, validity or applicability of any”clairy

e use of (a)
ned patent

pspect thereof. As of the date of publication of this document, ISO had not@eceived nfotice of (a)

fhich may be required to implement this document. However, implementers are cau
bt represent the latest information, which may be obtained from the patent database {

Any trade
constitute

For an exp
related to
Organizati

This docuy
Subcommi

g /patents. ISO shall not be held responsible for identifying any or,all. such patent righ

name used in this document is information given for the convenience of users an
an endorsement.

anation of the voluntary nature of standards, the meaning of ISO specific terms and e
conformity assessment, as well as information about ISO's adherence to the W
bn (WTO) principles in the Technical Barriers to Trade(TBT), see www.iso.org/iso/fore

fijoned that
wvailable at
S.

d does not

Xpressions
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nent was prepared by Technical Committee ISO/TC 121, Anaesthetic and respiratory
'tee SC 2, Airway devices and related equipment:

This second edition cancels and replaces the firstyedition (ISO 18190:2016), which has been

revised.
The main d
Title a

The in
specifi

Definit
Risk m

A new
device

hanges are as follows:
tered from airways to airway devices.

froduction has been changed to clarify that this standard can be used in the absence
c standard.

ions for clinical evaluation and clinical investigation added.

anagement.ptocess and clinical evaluation now mandated.

requirement recommending that manufacturers consider the environmental impa3
and itspackaging during its lifetime has been added.

equipment,

technically

of a device

ct of their

h added.

Information provided by the manufacturer, including marking, now refers to ISO 20417 for the common

requirements and only lists those requirements specific to airway devices and related equipment.

accordingly.

deleted as they were deemed not applicable to airway devices.

A new

requirement for shelf life has been added.

All requirements relating to sterility have been condensed into one clause.
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— Anew requirement has been added for cleanliness and disinfection and combined with sterility.

— A new requirement to disclose the transport and environmental conditions that the airway device can
withstand has been added.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.

© IS0 2025 - All rights reserved
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Introduction

ISO 18190:2025(en)

This document provides the general requirements for basic safety and performance for the design, materials,
packaging, marking and labelling that are generally applicable to all airway devices and related equipment.

This document is intended to consolidate the general requirements that are common among the set of
standards within the category of airway devices and related equipment and serve as a reference for these
common requirements, allowing each device-specific standard to focus on the unique safety and essential
requirements more concisely for that device.

This document should be used in conjunction with device-specific airway devices and related equipment

standards.

The requit
document.

If there is
requireme

NOTE ]

ements in a device-specific standard take priority over any conflicting requirefne

ho airway device-specific standard, then this document can be referenced-for all the
nts.

'he terms defined in Clause 3 are denoted throughout the document in italiefont.

nts in this

applicable
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International Standard

ISO 18190

:2025(en)

Anaesthetic and respiratory equipment — General
requirements for airway devices and related equipment

1 Scope

This document specifies the general requirements common to airway devices and related equipment.

2 Norm

The follow
requireme
the latest ¢

ISO 4135, 4

ISO 10993
manageme

ISO 116071
barrier sys

ISO 11607
sealing and

ISO 11135
validation

ISO 11137-
validation ¢

[SO 14155:
[SO 14971,
[SO 15001:

ISO 15223
— Part 1: (

ISO 17664
manufactu

ative references

ng documents are referred to in the text in such a way that some or all of theirrcontent
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

-1, Biological evaluation of medical devices — Part 1: Evaluation and testing wi
ht process

1, Packaging for terminally sterilized medical devices —=Part 1: Requirements for mater
tems and packaging systems

assembly processes

Sterilization of health-care products —~Ethylene oxide — Requirements for the dd
ind routine control of a sterilization proeess for medical devices

1, Sterilization of health care products — Radiation — Part 1: Requirements for the de
ind routine control of a sterilization process for medical devices

020, Clinical investigation-afimedical devices for human subjects — Good clinical practic
Medical devices — Applicdtion of risk management to medical devices
2010, Anaestheticand respiratory equipment — Compatibility with oxygen

1:2021, Medicaldevices — Symbols to be used with information to be supplied by the md
eneral reqiilirements

-1, Processing of health care products — Information to be provided by the med
rerforithe processing of medical devices — Part 1: Critical and semi-critical medical devid

ronstitutes
references,

thin a risk

ials, sterile

D, Packaging for terminally sterilized medical devi¢es — Part 2: Validation requirements for forming,

velopment,

velopment,

N

inufacturer

ical device
es

[SO 17664-Z,Processing of nealtit care products — Injormation to be provided by the medical device
manufacturer for the processing of medical devices — Part 2: Non-critical medical devices

ISO 17665, Sterilization of health care products — Moist heat — Requirements for the development, validation
and routine control of a sterilization process for medical devices

ISO 18562-1, Biocompatibility evaluation of breathing gas pathways in healthcare applications — Part 1:

Evaluation

and testing within a risk management process

ISO 18601, Packaging and the environment — General requirements for the use of ISO standards in the field of
packaging and the environment

[SO 20417,

Medical devices — Information to be supplied by the manufacturer

© IS0 2025 - All rights reserved
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ISO 20857, Sterilization of health care products — Dry heat — Requirements for the development, validation
and routine control of a sterilization process for medical devices

ISO 22441, Sterilization of health care products — Low temperature vaporized hydrogen peroxide —
Requirements for the development, validation and routine control of a sterilization process for medical devices

[SO 25424, Sterilization of health care products — Low temperature steam and formaldehyde — Requirements
for development, validation and routine control of a sterilization process for medical devices

[SO 80369-7, Small-bore connectors for liquids and gases in healthcare applications — Part 7: Connectors for
intravascular or hypodermic applications

IEC 60601-1:2005+AMD1:2012+AMD2:2020, Medical electrical equipment — Part 1: General requirements for
basic safetya

nd occontial n
T

erformance
............. T oTTtaTee

IEC 60601+
and essenti

IEC 60601
for basic sq
alarm syste

1-2:2014+AMD1:2020, Medical electrical equipment — Part 1-2: General requirements for
pl performance — Collateral standard: Electromagnetic disturbances — Requirenients anj

1-8:2006+AMD1:2012+AMD2:2020, Medical electrical equipment — Part 1-8:General re
fety and essential performance — Collateral standard: General requirements, tests and g
ms in medical electrical equipment and medical electrical systems

basic safety
d tests

quirements
uidance for

IEC 62570)2014, Standard practice for marking medical devices and other items for safety in the magnetic
resonance gnvironment

ASTM F640, Standard test methods for determining radiopacity for medical use

EN 556-1, pterilization of medical devices — Requirements for medical devices to be designated “S[TERILE” —
Part 1: Requirements for terminally sterilized medical devices

EN 15986,|Symbol for use in the labelling of medical devices*— Requirements for labelling of medjcal devices
containing phthalates

3 Termis and definitions

For the purposes of this document, the terms and definitions given in ISO 4135, ISO 14971, 1SO|20417 and

the followi
ISO and IE
[SO On

IEC El¢

3.1

airway de
devices tha
componen{

ng apply.
[ maintain terminology databases for use in standardization at the following addresse

line browsing platform: available at https://www.iso.org/obp

ctropedia: available at https://www.electropedia.org/

vices and related equipment
t proyide an interface to the patient’s airways, either through direct contact, or as an in
to‘ather anaesthetic and respiratory equipment

2]

termediate

3.2

clinical evaluation
assessment and analysis of clinical data pertaining to a medical device to verify the clinical safety and

performan

[SOURCE: I

ce of the device when used as intended by the manufacturer

SO 13485:2016, 3.3]

© IS0 2025 - All rights reserved
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3.3
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clinical investigation
systematic investigation in one or more human subjects undertaken to assess the clinical performance,
effectiveness or safety of a medical device

Note 1 to entry: For the purpose of this document, “clinical trial” or “clinical study” are synonymous with “clinical
investigation”.

[SOURCE: I
3.4

SO 14155:2020, 3.8]

biophysical or modelling research
application of validated physical methods and theories to biological problems

EXAMPLE
animal) in &

4 Gene

4.1 Risk

Manufactu
devices and

a)
b)
9
d)
NOTE 1

risk an

risk ey

produd

q

NOTE2 4

NOTE 3
and post-pr
NOTE4

Check conf

4.2 Alte

The manuf]
degree of 3
the referen

risk control; and

The use of a combination of models (i.e. mathematical, computer, physical, cell and tissde
complementary and interactive manner to simulate the performance of medical devices-

ral requirements

management

rers shall apply an established risk management process to the design and manufactuy
related equipment. The risk management process shall include ‘the following elements

alysis;

aluation;

tion and post-production information.
ee Annex B for a list of hazards that can be used as guidance in the risk management process.
A risk management process compliantwith ISO 14971 is considered to meet this requirement.

onformity with ISO/TR 20416 is considered to compliment the requirements in ISO 14971 foy
bduction activities.

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

ormance by inspection of the risk management file.

rnative testnmrethods

acturersmay use type tests different from those detailed within this document, if an
afetyrisobtained. However, in the event of dispute, the methods specified herein shall
ce‘methods.

rulture, and

e of airway

production

equivalent
be used as

4.3 Usability

The manufacturer shall apply a usability engineering process to assess and mitigate any risks caused by
usability problems associated with correct use (i.e. normal use) and use errors.

NOTE

Check conformance by inspection of the usability engineering file.

© IS0 2025 - All rights reserved
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4.4 (Clinical evaluation and clinical investigations

4.4.1 Manufacturers shall carry out a clinical evaluation under the conditions for which performance is

claimed.

NOTE

4.4.2 (linical investigations shall conform with the requirements of ISO 14155.

NOTE

a)
b)

clinical

clinical
equiva

9

device

Check conf

4.5 Biop

Where app
which perf

Check conf

5 Mate]

5.1 Envi

5.1.1 Mj
environme

NOTE I

5.1.2 Ma
related equ

Check conf
5.2 Biol

5.2.1 Air
body, shall

publish

Clinical data can be sourced from:

investigation(s) of the device concerned;

Clinical evaluation carried out according to ISO 189691 is considered to meet this requirement.

investigation(s) or other studies reported in the scientific literature, of a similar devic
ence to the device in question can be demonstrated; or

ed and/or unpublished reports on other clinical experience with either the device in.question|
For which equivalence to the device in question can be demonstrated.

ormance by inspection of the technical file.

hysical or modelling research

ropriate, validated biophysical or modelling research shall be performed under the cor
prmance is claimed.

ormance by inspection of the technical file.

rials

ronmental impact

lnufacturers should consider whén* developing airway devices and related equi
ntal impact throughout the lifetime of the device.

SO 14001 can be used to assess-the environmental impact.

lnufacturers shall assess the environmental impact of packaging used for airway
ipment.

ormance by the tests given in ISO 18601.
pgical evaluation

wd)y devices and related equipment that come into direct or indirect contact with th

b for which

or a similar

ditions for

pment the

levices and

e patient's

affer any preparation for use recommended by the manufacturer quiqu appropriat

e biological

evaluation

according to ISO 10993-1.

Check conformance by inspection of the technical file.

5.2.2 Airway devices and related equipment that provide a gas pathway to the patient shall, after any
preparation for use recommended by the manufacturer, satisfy appropriate biological evaluation according
to ISO 18562-1.

Check conformance by inspection of the technical file.

1) Underp

reparation. Stage at the time of publication: ISO/WD 18969:2024.

© IS0 2025 - All rights reserved
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Intended use and environmental conditions

Airway devices and related equipment shall be made of materials suitable for their intended use and the

environme

Check conformance by inspection of the technical file.

ntal conditions that they can be subjected to during transport, storage or when in use.

5.4 Materials of concern

Manufacturers shall identify the applicable regulations which control the use of substances in the airway
device and related equipment and its packaging. The manufacturer shall provide evidence to demonstrate

conforman

ce to the regulations within each region the device is sold.

NOTE
substance.

Check conf
5.5 Gas

5.51 An
respirator)
8.3.3 b)].

Check conf

5.5.2 Air
oxygen at §
cleanlinesq

5.53 Th
in an oxyg
manageme

Check conf

5.6 Mag
NOTE ]
Airway dev
a)
b) be labg

assess

onformance can include applying warnings or providing a justification for the continued use-of]

ormance by inspection of the technical file.
compatibility

y known incompatibility risks associated with those gases and vapours used in anaej
 care, shall be justified in the risk management file and discloséd in the instructions f

ormance by inspection of the risk management file and the instructions for use.

way devices and related equipment and components ‘thereof, which can come into cd
ras pressures greater than 50 kPa under normalor single fault condition, shall confor
requirements of ISO 15001:2010, Clause 4.

b risks associated with ignition by a flame, electrocautery, electrostatic discharge or
en-enriched atmosphere in airway devices and related equipment shall be identified
nt file.

ormance by inspection of the risk management file.

netic resonance (MR) environment safety

'here is rationale forthis'subclause in A.3.

ices and relatedequipment at risk of being used in an MR environment shall be:
bd as safe, unsafe or conditional for use in an MR environment; and

lled aceording to [EC 62570 [(see 8.2 b)].

arestricted

thesia and
or use [see

ntact with
m with the

aser beam
in the risk

Check conf

ofmance by inspection and inspection of the risk management file and the label.

6 Design requirements for airway devices and related equipment

6.1 Mechanical safety

6.1.1 The mechanical design of airway devices and related equipment shall be such that it does not
compromise the clinical condition or safety of the patient, or the safety and health of users and others in the

environme

nt.

Check conformance by inspection of the risk management file.

© IS0 2025 - All rights reserved
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6.1.2 Connectors for inflating cuffs shall:

a) be compatible with the L1 cone slip connector specified in [SO 80369-7; and

b) havea

captive means of sealing.

For example, tethered cap or plug, integrated self-sealing valve.

NOTE

Check conformance by functional testing.

There is rationale for this subclause in A.4.

6.1.3 Airway devices and related equipment labelled as radiopaque shall be radiographically identifiable

Hnpa-cana

When Comnqwnrl o1 s v 1 e v 10 s Al
[paFreetoa—— o aruinHT

NOTE ]

Check conf

6.2 Medical electrical equipment safety

Airway
IEC 60601
document,

Check conf

6.3 Prey

Antistatic
for use W
than 1 M

IEC 60601
NOTE ]

Check conf

6.4 Expq

Airway dey
device-spe

Check conf

6.5 Shelflife

nla
HHR-Saple-
'here is rationale for this subclause in A.5.

ormance by functional testing specified in ASTM F640.

levices and related equipment defined as medical . ‘electrical
-1:2005+AMD1:2012+AMD2:2020, 3.63) shall, in addition to ‘thé requirements giy
conform with the requirements given in [EC 60601-1:2005+AMD1:2012+AMD2:2020.

ormance by inspection of the technical file.

rention of electrostatic charges

airway devices and related equipment and integrally attached components
ith flammable anaesthetic mixtures shall have an end-to-end resistance o
[0 and not more than 1 000 MQ when" tested in accordance with the requiy
1:2005+AMD1:2012+AMD2:2020, G.4:3:

here is rationale for this subclause see'A.6

ormance by inspection of the.technical file.

pcted device lifetime

ices and related equipment shall conform with the performance requirements speci
cific standard or-by the manufacturer throughout the expected device lifetime.

ormance by ifiSpection of the technical file.

equipment

(see
en in this

that are
[ not less
ements of

fied in the

fied in the

Airway dey

ices and related equipment shall conform with the performance requirements speci

device-spe

cific standard or by the manufacturer throughout the intended shelf life.

Check conformance by inspection of the technical file.

6.6 Transport and storage

Airway devices and related equipment shall conform with the performance requirements specified in
the device-specific standard or by the manufacturer after being subjected to the transport and storage

conditions

NOTE
conditions.

specified in the instructions for use.

© IS0 2025 - All rights reserved
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Check conformance by inspection of the technical file.

6.7

Interoperability

Airway devices and related equipment, intended to be operated together with other devices, shall be designed
and manufactured in such a way that the interoperability and compatibility are reliable and safe.

EXAMPLE

leakage.

A 3rd party heated breathing tube, according to ISO 5367, intended to be used with a humidifier
will likely affect the basic safety and essential performance so the relevant clauses of ISO 80601-2-74 will need to
be evaluated such as humidification output, maximum surface temperature, electromagnetic compatibility, patient

Check conformance by inspection of the technical file.

7 Clean

ing, disinfection and sterilization

7.1 Cleaning and disinfection

Unless intg
body fluids
cleaning al
related eqU
for use [ses

Check conf

7.2 Ster

Airway dey
applicable,

Check conf

7.3 Ster

Packaging
ISO 11607

Check conf

8 Infor

8.1 Gen

Informatio

nded for single use, airway devices and related equipment that can become contami
or expired gases during normal condition or single fault condition; shall be designed {
1d disinfection or cleaning and sterilization. Instructions for processing the airway

 8.3.2 b)].

ormance by inspection of the technical file.

jlity assurance

ices and related equipment supplied sterile -shall satisfy the requirements of EN 53
ISO 11135 or ISO 11137-1, ISO 17665, ISO 20857, ISO 25424 or ISO 22441.

ormance by inspection of the technical'file.

ile packaging

of airway devices and reldted equipment supplied sterile shall conform with ISO 1
.

ormance by inspection’of the technical file.

mation todbe-supplied by the manufacturer

bral

ncto be supplied by the manufacturer shall conform with ISO 20417 and the following:

hated with
o allow for
levices and

ipment shall comply with ISO 17664-1 or ISO 17664-2 and shallbe disclosed in the instructions

6-1 and, if

1607-1 and

8.2 Marking on the device

Airway devices and related equipment shall be marked with the following. If it is not practicable to mark the
actual device the required information shall be given on a label, insert or in the instructions for use.

a)

An indication that antistatic airway devices and related equipment are suitable for use with flammable

anaesthetic agents/gases [e.g. symbol “AP” (IEC 60417-5331) or “APG” (IEC 60417-5332)] and the word
‘antistatic’.

NOTE

Airway devices and related equipment can also bear a continuous indelible, yellow-coloured marking
throughout their length.

© IS0 2025 - All rights reserved
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b) Where applicable, an indication that the device is safe, unsafe or conditionally safe for use in an MR
environment. For the appropriate symbol see IEC 62570:2014, Table 201.D.2.101.
¢) Any warnings or precautions to take.
EXAMPLE1  Compatibility with the use of gas mixtures or compatibility with administered drugs.
EXAMPLE 2 Use that deviates from the currently accepted medical practice.
EXAMPLE 3  Risk of fire associated with oxygen equipment and therapy.
d) The expected lifetime.
e) Use by date.
f) With the symbol “contains phthalates” given in EN 15986, if applicable.
g) With the symbol “contains natural rubber”, given in [SO 15223-1:2021, (5.4.5), if applicable.
Check conformance by inspection.
8.3 Instructions for use
8.3.1 General
Airway deVlices and related equipment shall be provided with instructions for use unless the airyay devices

and related

Check conf

8.3.2 Inf

Instructior
a)
b)
Check conf

inform

8.3.3 Ms

Informatio

a)

Inforni
betwe

b)

equipment can be used safely without any such instrugtions.

ormance by inspection of the instructions for use or the risk management file.

ormation to be provided
s for use shall include the information required in 8.2 and the following, as applicable

ation on residual risks regarding theluse of phthalates;

cleaning and disinfection instructions.

ormance by inspection.

terials compatibility information
n on the compatibility of materials shall include the following where applicable:

ation about afty precautions to be taken if there is a residual risk associated with the co
bn the materials of airway devices and related equipment and any dispensed liquids.

Known incompatibility risks with anaesthetic gases and vapours.

Warni

hg.statements to the effect that:

mpatibility

9

iy “D

he

NOTE

o not use near sparks or open flames”.

alth”.

There is rationale for this subclause in A.7 and A.8.

© IS0 2025 - All rights reserved
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“Smoking during oxygen therapy is dangerous and is likely to result in serious injury from fire”.
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“This device shall not be used with nitric oxide (NO). Such use can cause serious deterioration of
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8.3.4 Dismantling and reassembling information

If the manufacturer recommends disassembly for maintenance or cleaning, then the instructions for use
shall include:

a)
b)

9

power

procedures for the dismantling and reassembly of the airway device and related equipment;

the recommended functional test(s) to be carried out after reassembly and before use; and

source (electrical or pneumatic), prior to dismantling and reassembling”.

8.3.5 Monitoring alarm and protection devices

a warning to the effect that “the airway device and related equipment must be disconnected from the

The instru
a) inform
b) details
EXAMH
EXAMH
8.3.6 El¢

If applicab,
electromag

8.3.7 De

Informatio|
airway dev|

8.3.8 Pa

A list of thg
correct usq

Check conf

ctions for use shall include the following:

ation required by IEC 60601-1-8:2006+AMD1:2012+AMD2:2020, 5.2.1; and
and characteristics of non-return valves and pressure-relief valves, if fitted:
LE1

Opening pressure.

LE2  Leakage rate.

tctromagnetic compatibility information

le, a warning statement to the effect that “the functioning of the device may be §
Inetic interference exceeding the levels specified in IEG60601-1-2:2014+AMD1:2020".

vice disposal information

n about any precautions to be taken if there’ are any residual risks associated with
ices and related equipment.

I'ts not integral to the airway devices and related equipment

parts that are not integral parts of the airway device and related equipment but are ne
shall be included in the ipsgructions for use.

ormance of 8.3.3 to 8.3.8by inspection of the instructions for use.

(ffected by

disposal of

cessary for

© IS0 2025 - All rights reserved
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A.1 Gen
This Anne

ISO 18190:2025(en)

Annex A
(informative)

Rationale

eral

provides a concise rationale for the important requirements of this document and

s intended

for use by
developme
its proper
rationales
developme

A.2 General requirements for airway devices and related equipment (4.1)

The need
medical dd
associated

Clinical evqluation may also be necessary to confirm the adequacy of the controls (see ISO

additional

A.3 Mag

Rather tha
per IEC 62
Unsafe. As
electrically
providing :
characterij
for such ch

A.4 Cuff

It is neces
available t
syringe w
worldwide

those who are familiar with the subject of this document but who have not particiy
nt. An understanding of the reasons for the main requirements is considered|eg
application. Furthermore, as clinical practices and technologies change, if |is’ be
for the present requirements will facilitate any revisions of this document nec¢essitatg
nts.

for a risk management file is a well-recognized process throtagh which the manufa
vice can identify hazards associated with a medical device, estimate and evaluat
with these hazards, control these risks and monitor the gffectiveness of that control.

nformation).

metic resonance environmental saféty (5.6)

h require testing for all airway devices and related equipment, this requirement requires
570, which defines the three states'of MR Compatibility as MR Safe, MR Condition
stated in IEC 62570, airway devjces-and related equipment components manufactured

non-conductive, non-metallic.and non-magnetic materials may be determined to be
| scientifically based rationale.rather than test data. IEC 62570 requires that testing, s
re the behaviour of the itém)in the MR environment, be conducted and lists relevant te
racterization.

inflation (6.1X2)

bary to be able to quickly and safely inflate and deflate the cuff using a means tha
b all opefators, under all conditions, especially in airway emergencies. The common i
th a.Luéer connector was chosen because it is readily available to all healthcare
and.this provides a wide margin of safety and usability.

ated in its
sential for
ieved that
bd by those

cturer of a
b the risks

14971 for

evaluation
nl, and MR
entirely of
MR Safe by
ufficient to
st methods

F is readily
htravenous
providers

The risks associated with misconnection was considered and judged to be very low due to low Irequency.

Use of unique small-bore connectors designed to prevent misconnection was considered, but the residual
risk associated with a requirement for special inflation devices that employ these unique connectors is
greater than the risk of misconnection.

A.5 Rad

iopacity (6.1.3)

The requirement for radiopaque markers is intended to allow visualization of certain airway devices and

related equ

ipment when verification of the depth of intubation is required.

© IS0 2025 - All rights reserved
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A.6 Prevention of electrostatic charges (6.3)

Antistatic airway devices and related equipment should be sufficiently conductive to allow any charge to
dissipate, but not conductive enough to allow a potentially harmful current to flow.

There is a need to distinguish between levels of conductivity. A device could be:

a)

conductive - i.e. able to conduct significant amounts of current; or

b) antistatic - i.e. able to dissipate charge over time to prevent static build-up.

[EC 60601-1:2005+AMD1:2012+AMD2:2020, 8.7.3 c) defines a limit of the touch current as a maximum of 500
pA in single fault condition.

The upper
charges to

A.7 Mat

Fire safety
ISO 806014

This docuinent also aims to consider the reported hazardous situation ef-oxygen fires propag

oxygen sou
adding the

Never

Never

Never

Do not
mome}

For health
smoke whi

Some juris
increased f

Fire activa
prevent the
if the respi
as practic

Keep all flames and heat sources away from oxygen containers and oxygen systems.

[e receiving oxygen therapy) consider discontinuing the therapy.

ted oxygen shutfoff devices such as those specified in ISO 19211 are available on thd

limit of 1 000 MQ is suggested to ensure that sufficient conductivity is present to still.g
dissipate before they can build up and potentially cause a spark.

erial compatibility, fire safety warnings [8.3.3 b) and c)]

warnings that are similar to the warnings proposed for oxygen concentrator equi
2-69) have been added to the instructions for use.

rces, particularly in the home healthcare environment. In réeognition of the risk of fix
following warnings on the package labelling:

smoke in a home where oxygen is used.
lise an open flame, such as candles, matches, woedstoves or sparking toys, when oxygé

smoke or light a match while using oxygen.

allow smoking inside of a home wherée oxygen is used. Even if it is not being used at a
1t, the home is still an oxygen-entiched environment and fire can get out of hand quick

care providers, consider instructing the patient about the hazards, and, if patients ¢

Hictions have restricted oxygen therapy to those who continue to smoke cigarettes as
ire risk and the probability of a poorer prognosis that may offset any benefits of the tr

e propagatientof fire back to the oxygen equipment by stopping the flow of gas towards
atory tubing becomes ignited. The means of protection should be located as close to
le, (i.6-between the junction of the nasal cannula and the oxygen supply tubing).

1llow static

bment (see

ating from
e, consider

bn is in use.

particular
ly.

ontinue to

there is an
eatment.

market to
the patient
the patient

A.8 Nitr

- LI | L0 2 D ) Y
Icoxrae {6:5:5CJ V)

Nitric oxide is typically used with intubated and ventilated patients with pulmonary hypertension.
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Annex B
(informative)

Hazard identification for risk assessment

B.1 General

This listis notintended to be comprehensive for all devices within the scope of this document, but it provides
guidance for risk assessment. Not all hazards will apply to all types of airway devices and related|equipment.
Additionalfinformation may be found in Reference [1].

B.2 Patient harm associated with the use of airway devices and related equipment

B.2.1 Trauma — Mechanical or physiologic trauma to the upper airway and surrounding|tissue:
a) Minor pbrasions, oedema and inflammation (naso/oropharynx, perigldttic area, trachea, bronchus).
b) Sore throat (temporary or prolonged).

¢) Bleedipg and hematoma (naso/oropharynx, periglottic area, trachea, bronchus).
d) Changes in cerebral blood flow and increased intracranial pressure.

e) Dentaldamage.

f) Vocal |cord damage (trauma, ulceration, web,\stenosis, oedema, fibrosis, scar, paralysls, paresis,
granutma, dysphonia, stridor, aspiration, difficulty breathing).
i

g) Infection (cellulitis, abscess, naso/orophatynx, periglottic area, trachea, bronchus).
h) Neuropathy, temporary or permanent, cranial or peripheral nerves.

i) Arytenoid injury or dislocation.

j)  Salivafy gland swelling or inflammation.

k) Epiglottic entrapment 6rinflammation.

1) Injuryfto cervicalspine or spinal cord: paralysis, paresis, neuropathy.

m) Trachdal damage’(ulcers, web, necrosis, granuloma, scar, fibrosis, erosions, burns, perforation, stenosis).

n) Fistuld fermation (vascular, oesophageal).

o) Dermalischaemia.

p) Necrosis.

q) Upper oesophageal sphincter injury.

r) Trapping, avulsing or injury of intra-nasal tissue and/or pharyngeal tissue.

s) Failing to conform to transition from “nasal angle” to “pharyngeal angle” thereby impacting/injuring/
penetrating posterior pharyngeal wall tissue.

t) Excessive adhesion of airway device material to:

i) another device (e.g. nasopharyngeal catheter); or

© IS0 2025 - All rights reserved
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ii) airway tissue.

B.2.2 Inadequate oxygenation and/or ventilation resulting in hypoxia and/or hypercarbia due to
the following:

a) leakage of respiratory gases due to inadequate seal;

b) obstruction, kinking, foreign body, secretions;

c) bronchospasm, laryngospasm, stridor, hiccup, coughing, breath-holding;
d) pulmonary oedema (due to negative intrathoracic pressure in the presence of obstruction);
e) rebregthirsdueto-excessivedeadsprees

f) increaped work of breathing;

g) increaped intrathoracic pressure;

h) barotrpuma leading to pneumothorax, emphysema;

i) endobronchial intubation;

j) oesophageal intubation;

k) inadequate oxygen flow;

1) low oxjygen concentration;

m) inadequate spontaneous ventilation; and

n) thickened secretions, mucus plugs impacting/injuring/penetrating the posterior pharyngeal vall tissue.
B.2.3 Aspiration or regurgitation due to the following:

a) excessjve supralaryngeal airway pressure;

b) gastri¢ insufflations, secondary to oesophageal ventilation;

c) inability to evacuate gastric confents secondary to obstruction;

d) aspiration of debris or bulkselutions, water, saline; and

e) dislodgement of the bacterial biofilm into the lower airway.

B.2.4 Lunginjury

a) Barotrauma,volutrauma, stretch injury.

b) Decreds€in dynamic lung compliance and functional residual capacity.
c) Atelectasis.

d) Hypoxia/hypoxemia.

e) Trauma to the tracheal and/or bronchial mucosa.

f) Bronchoconstriction/bronchospasm.

g) Increased microbial colonization of lower airway.

h) Hypertension.

i) Hypotension.
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