INTERNATIONAL ISO
STANDARD 80601-2-90

First edition
2021-08

Medical electrical equipment —

Part 2-90:

Particular requirements for basic
safety and essential performance
of respiratory high-flow therapy
equipment

Appareils électromédicaux —

Partie 2-90: Exigences particuliéres pour la sécurité de base et les
performances essentielles des équipements de thérapie respiratoire a
haut débit

Reference number
1SO 80601-2-90:2021(E)

©1S0 2021




ISO 80601-2-90:2021(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2021

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org

Published in Switzerland

ii © IS0 2021 - All rights reserved



ISO 80601-2-90:2021(E)

Contents
L0 ) o \4
00 000713 L0 ) o vi
201.1 Scope, object and related StaNAards ... ————————————————— 1
201. 2 NOrmative FefEreNCeS .. R AR R 4
201.3 Terms and definitioNS. ... ————————————_———————— 5
201. 4 GeNeral reqUITEIMENES......coccimimsmsrsmsmsnsssssssssasssss s E R R R RS S AR AR AR AR R A AR R R SRR R RS AR RS 10
201.5 General requirements for testing of ME @qQUIPMENL ........ocnsssssnssssssssssssssssssssssssssssssssssssssssssens 12
201. 6 Classification of ME equipment and ME SYSLEIMS ........cousmsmsmsmsmssssssisssssssssssssssssssssssssssssssssssasssssssssssss 13
201.7 ME equipment identification, marking and dOCUMENTS .......c.cucuiiimmsmsmsssssmsssssmssssssssssssssssssssssssens 13
201. 8 Protection against electrical hazards from ME eqUIPMENT .........cocuvuvesssssssssssssssmsmsmsnsssssssssssssssssens 20
201.9 Protection against mechanical hazards of ME equipment and ME SYyStems ........ccuuussssssesssssns 20
201.10  Protection against unwanted and excessive radiation RAzards...........onnsessssnns 21
201.11 Protection against excessive temperatures and other hazards .........cnsssssssssssnens 22
201.12 Accuracy of controls and instruments and protection against hazardous outputs.....26
201.13 Hazardous situations and fault conditions for ME equipment............ccoossnsnsssssssssssesssssasns 33
201.14  Programmable electrical medical systems (PEMS) ... 34
201.15 Construction Of ME @QUIPIIENL .........oiinisismsmsmsnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasasassssssess 34
0 ST L 2y A =) 1 . 35
201.17 Electromagnetic compatibility of ME equipment and ME SYSEtemS .......ccovuvessssusessssssssssasans 36
201.101  GAS CONNECLIONS .iiiiisssmmisimimssss s SRR SRR RS SRR AR S 36
201.102 Requirements for the breathing system and ACCESSOTIES .......ouummmsmsmsisisssmsmsmssssssssssssssssssssens 39
201.103 *Indication of duration of OPeration ... ————————— 40
201.104  Functional CONNECLION ... s assssns 41
201.105  POWET SUPPIY COTUS cuuurrinrrrrissmsmsmsmsnsssssssssssssssssssssssssssssssssssssssssssssssss s ssssssssssssssss s s s s sssamsasasasas 41
201.106 Respiratory high-flow therapy equUipMent SECUTILY ......ccuoiisimsssmsssssssissssssssssssssssssssssssssssssens 42
202 Electromagnetic disturbances — Requirements and tests ... 42
2060  USADILILY cocicinsnsmssssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssssssssssssasasas s s s se s s ssssassssssasasasasas s s s s snsssnssnsasas 43
208 General requirements, tests and guidance for alarm systems in medical electrical
equipment and medical electrical SYStEMS ... ————————— 44

211 Requirements for medical electrical equipment and medical electrical systems used
in the home healthcare environmMent..........co—————————— 46

Annex C (informative) Guide to marking and labelling requirements for ME equipment and

L DR ] 2 1 1 48
Annex D (informative) Symbols 0N MAFKING ... sssssssssssssssssssssssssssss 54
Annex AA (informative) Particular guidance and rationale .........———————— 55
AA.1  General GUIdANCE ... s 55

© IS0 2021 - All rights reserved iii



ISO 80601-2-90:2021(E)

AA.2 Rationale for particular clauses and SUDCIAUSES ... —— 55
Annex BB (informative) Data interface reqUirements .......—————— 69
BB.1 Background and PUIPOSE .......cucmmmsmsmsmsssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssssssssssssssssssssssssasassaes 69
13333072 D F: 1= W0 1 0 0L ) P, 70
Annex CC (informative) Reference to the IMDRF essential principles and labelling guidances.... 73
Annex DD (informative) Reference to the essential principles .........vnnssssssssssssssssssssssssssssnns 76
Annex EE (informative) Reference to the general safety and performance requirements............ 79
Annex FF (informative) Terminology — Alphabetized index of defined terms. ........cccooescsssesesesennns 82

iv © ISO 2021 - All rights reserved



ISO 80601-2-90:2021(E)

Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical activity.
ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work.

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 document should be noted. This document was drafted in accordance with the editorial
rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives or
www.iec.ch/members experts/refdocs).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patentrights. ISO and [EC shall not be held responsible for identifying any or all such patent rights. Details
of any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents) or the IEC list of patent
declarations received (see patents.iec.ch).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the World
Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT),
see www.iso.org/iso/foreword.html. In the IEC, see www.iec.ch/understanding-standards.

This document was prepared by Technical Committee ISO/TC 121, Anaesthetic and respiratory
equipment, Subcommittee SC 3, Lung ventilators and related equipment, and Technical Committee
IEC/TC 62, Electrical equipment in medical practice, Subcommittee SC D, Electromedical equipment, in
collaboration with the European Committee for Standardization (CEN) Technical Committee CEN/TC
215, Respiratory and anaesthetic equipment, in accordance with the Agreement on technical cooperation
between ISO and CEN (Vienna Agreement).

A list of all parts in the ISO 80601 series and the IEC 80601 series can be found on the ISO and IEC
websites.

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 and www.iec.ch/national-
committees.
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Introduction

Respiratory high-flow therapy equipment has been used successfully for years with neonatal patients. In
recent years there is more information about treating adults with respiratory high-flow therapy
equipment when it is used as an intermediate therapy to improve oxygenation in adult critical care
patients, respiratory care units and for palliative care. High-flow therapy equipment is also used in the
treatment of chronic respiratory disease to reduce exacerbation, improve physiological outcomes and
quality of lifel3011431441147] 1, The use of respiratory high-flow therapy equipment continues to increase as it
is easily set up and is well tolerated by patients.

Since the outbreak of COVID-19 in January of 2020, its spread has been rapid and fierce. In hospitals
across the world, all kinds of respiratory high-flow therapy equipment have been widely used. In general,
there is a trend to use more non-invasive respiratory therapy. More and more new manufacturers of
respiratory high-flow therapy equipment have rapidly emerged. Neither international nor national
standards are available for respiratory high-flow therapy equipment. With the spread of the epidemic
globally, the demand for this document is clear and very urgent.

The first respiratory high-flow therapy equipment was constructed by the connection of a humidifier,
air/oxygen mixer/blender, flowmeter, breathing tube and cannula. Based on the improvement in
technical integration in recent years, there are several technical routes for respiratory high-flow therapy
equipment on the market. Respiratory high-flow therapy equipment is not fully covered by the existing
standards for humidifiers, gas mixers for medical use, flowmeters or ventilators.

This document addresses the basic safety and essential performance requirements of respiratory high-
flow therapy equipment, including risks related to oxygen (e.g, fires, incorrect oxygen concentration,
incorrect flow delivery, etc.).

Specifically, the following risks and related requirements were considered in the development of this
document.

— Contaminated air entering the gas intake port of the respiratory high-flow therapy equipment.
— Instability of gas supply from a high-pressure inlet.

— Insufficient pressure from a high-pressure inlet, and subsequent effects on oxygen delivered to the
patient.

— Insufficient oxygen being delivered to the patient, and related alarm condition.

— Usability by operators wearing personal protective equipment (such as gloves and blurred visors),
when setting up equipment, or viewing or changing settings.

— Instability of output delivered to patients, necessitating frequent operator adjustment.

— Processing of equipment, including the surface of the enclosure and internal gas pathways,
particularly after use on infectious patients.

— Infectious exhaled gas.

— Overheating of respiratory high-flow therapy equipment.
In this document, the following print types are used:

— requirements and definitions: roman type;

— test specifications and terms defined in Clause 3 of the general standard, in this document or as noted:
italic type;

1 Numbers in square brackets refer to the Bibliography.
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— informative material appearing outside of tables, such as notes, examples and references: in smaller type.
Normative text of tables is also in a smaller type.

In referring to the structure of this document, the term:

“clause” means one of the five numbered divisions within the table of contents, inclusive of all
subdivisions (e.g. Clause 201 includes subclauses 201.7, 201.8, etc.);

— “subclause” means a numbered subdivision of a clause (e.g. 201.7,201.8 and 201.9 are all subclauses
of Clause 201).

References to clauses within this document are preceded by the term “Clause” followed by the clause
number. References to subclauses within this particular document are by number only.

In this document, the conjunctive “or” is used as an “inclusive or” so a statement is true if any combination
of the conditions is true.

For the purposes of this document, the auxiliary verb:

— “shall” means that conformance with a requirement or a test is mandatory for conformance with this
document;

— “should” means that conformance with a requirement or a test is recommended but is not mandatory
for conformance with this document;

— “may” is used to describe permission (e.g. a permissible way to achieve conformance with a
requirement or test);

— "can" is used to describe a possibility or capability;
— "must" is used express an external constraint.

An asterisk (*) as the first character of a title or at the beginning of a paragraph or table title indicates
that there is guidance or rationale related to that item in Annex AA.
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Medical electrical equipment —

Part 2-90:
Particular requirements for basic safety and essential
performance of respiratory high-flow therapy equipment

201.1 Scope, object and related standards

Clause 1 of IEC 60601-1:2005+AMD1:2012+AMD2:2020 applies, except as follows:

NOTE The general standard is IEC 60601-1:2005+AMD1:2012+AMD2:2020.

201.1.1 * Scope

Replacement:

This document applies to the basic safety and essential performance of respiratory high-flow therapy
equipment, as defined in 201.3.220, hereafter also referred to as ME equipment or ME system, in
combination with its accessories:

— intended for use with patients who can breathe spontaneously; and

— intended for patients who would benefit from improved alveolar gas exchange; and who would
benefit from receiving high-flow humidified respiratory gases, which can include a patient whose
upper airway is bypassed.

EXAMPLE 1 Patients with Type 1 Respiratory Failure who exhibit a reduction in arterial blood oxygenation.

EXAMPLE 2  Patients who would benefit from reduced work of breathing, as needed in Type 2 Respiratory
Failure, where arterial carbon dioxide is high.

EXAMPLE 3  Patients requiring humidification to improve mucociliary clearance.
Respiratory high-flow therapy equipment can be intended for use in the home healthcare environment or

intended for use in professional healthcare facilities.

NOTE 1 Inthe home healthcare environment, the supply mains is often not reliable.

Respiratory high-flow therapy equipment can be:
— fully integrated ME equipment; or
— acombination of separate items forming a ME system.

This standard also applies to other types of respiratory equipment when that equipment includes a
respiratory high-flow therapy mode.

NOTE 2 This standard and ISO 80601-2-12[14] are applicable to a critical care ventilator with a high-flow therapy
mode.

Respiratory high-flow therapy equipment can be transit-operable.

© IS0 2021 - All rights reserved 1



ISO 80601-2-90:2021(E)

This document is also applicable to those accessories intended by their manufacturer to be connected to
the respiratory high-flow therapy equipment, where the characteristics of those accessories can affect the
basic safety or essential performance of the respiratory high-flow therapy equipment.

EXAMPLE 4 Breathing sets, connectors, humidifier, breathing system filter, external electrical power source,
distributed alarm system, high-flow nasal cannula, tracheal tube, tracheostomy tube, face mask and supra-laryngeal
airway.

If a clause or subclause is specifically intended to be applicable to ME equipment only, or to ME systems
only, the title and content of that clause or subclause will say so. If that is not the case, the clause or
subclause applies both to ME equipment and to ME systems, as relevant.

Hazards inherent in the intended physiological function of ME equipment or ME systems within the scope
of this document are not covered by specific requirements in this document except in the general
standard, 7.2.13 and 8.4.1.

NOTE 3  Additional information can be found in the general standard, 4.2.

This document does not specify the requirements for:

— ventilators or accessories for ventilator-dependent patients intended for critical care applications,
which are given in ISO 80601-2-12114];

— ventilators or accessories intended for anaesthetic applications, which are given in
ISO 80601-2-13115];

— ventilators or accessories intended for the emergency medical services environment, which are given
in ISO 80601-2-84120];

— ventilators or accessories intended for ventilator-dependent patients in the home healthcare
environment, which are given in ISO 80601-2-72117];

— ventilatory support equipment or accessories intended for patients with ventilatory impairment,
which are given in ISO 80601-2-79118];

— ventilatory support equipment or accessories intended for patients with ventilatory insufficiency,
which are given in ISO 80601-2-80119];

— sleep apnoea therapy ME equipment, which are given in ISO 80601-2-70116];

— continuous positive airway pressure (CPAP) ME equipment;

— high-frequency jet ventilators (HF]Vs)31l, which are given in ISO 80601-2-87121];

— gas mixers for medical use, which are given in ISO 111950;

— flowmeters, which are given in ISO 1500211];

— high-frequency oscillatory ventilators (HFOVs), which are given in ISO 80601-2-87121]; and
— cuirass or “iron-lung” ventilation equipment.

This document is a particular standard in the [EC 60601 series, the IEC 80601 series and the ISO 80601
series.

201.1.2 Object
Replacement:

The object of this document is to establish particular basic safety and essential performance requirements
for respiratory high-flow therapy equipment, as defined in 201.3.220, and its accessories.
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NOTE 1 Accessories are included because the combination of the respiratory high-flow therapy equipment and the
accessories needs to be adequately safe. Accessories can have a significant impact on the basic safety or essential
performance of the respiratory high-flow therapy equipment.

NOTE 2 This document has been prepared to address the relevant International Medical Device Regulators Forum
(IMDREF) essential principles and labelling guidances as indicated in Annex CC.

NOTE 3 This document has been prepared to address the relevant essential principles of safety and performance of
[SO 16142-1:2016 as indicated in Annex DD.

NOTE4  This document has been prepared to address the relevant general safety and performance requirements of
European regulation (EU) 2017/745[2¢] as indicated in Annex EE.

201.1.3 Collateral standards
Amendment (add after existing text):

This document refers to those applicable collateral standards that are listed in Clause 2 of the general
standard and Clause 201.2 of this document.

IEC 60601-1-2:2014+AMD1:2020+AMD?2:2020, IEC 60601-1-6:2010+AMD1:2013+AMD2:2020,
IEC 60601-1-8:2006+AMD1:2012+AMD2:2020 and IEC 60601-1-11:2015+AMD1:2020 apply as
modified in Clauses 202, 206, 208 and 211 respectively. IEC 60601-1-3[221 does not apply. All other
published collateral standards in the I[EC 60601-1 series apply as published.

201.1.4 Particular standards
Replacement:

In the IEC 60601 series, particular standards define basic safety and essential performance requirements,
and may modify, replace or delete requirements contained in the general standard, including the
collateral standards as appropriate for the particular ME equipment under consideration.

A requirement of a particular standard takes priority over the general standard.

For brevity, IEC 60601-1:2005+AMD1:2012+AMD2:2020 is referred to in this particular document as the
general standard. Collateral standards are referred to by their document number.

The numbering of clauses and subclauses of this document corresponds to that of the general standard
with the prefix “201” (e.g. 201.1 in this document addresses the content of Clause 1 of the general
standard) or applicable collateral standard with the prefix “2xx”, where xx is the final digits of the
collateral standard document number (e.g. 202.4 in this document addresses the content of Clause 4 of
the IEC 60601-1-2 collateral standard, 211.10 in this document addresses the content of Clause 10 of the
IEC 60601-1-11 collateral standard, etc.). The changes to the text of the general standard are specified by
the use of the following words:

"Replacement” means that the clause or subclause of the general standard or applicable collateral
standard is replaced completely by the text of this document.

"Addition" means that the text of this document is additional to the requirements of the general standard
or applicable collateral standard.

"Amendment" means that the clause or subclause of the general standard or applicable collateral
standard is amended as indicated by the text of this document.

Subclauses, figures or tables that are additional to those of the general standard are numbered starting
from 201.101. However, due to the fact that definitions in the general standard are numbered 3.1 through
3.154, additional definitions in this document are numbered beginning from 201.3.201. Additional
annexes are lettered AA, BB, etc,, and additional items aa), bb), etc.
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Subclauses, figures or tables which are additional to those of a collateral standard are numbered starting
from 20x, where “x” is the number of the collateral standard, e.g. 202 for IEC 60601-1-2, 203 for
IEC 60601-1-3, etc.

The term "this document" is used to make reference to the general standard, any applicable collateral
standards and this particular document taken together.

Where there is no corresponding clause or subclause in this particular document, the clause or subclause
of the general standard or applicable collateral standard, although possibly not relevant, applies without
modification; where it is intended that any part of the general standard or applicable collateral standard,
although possibly relevant, is not to be applied, a statement to that effect is given in this document.

201.2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

Clause 2 of IEC 60601-1:2005+AMD1:2012+AMD2:2020 applies, except as follows:

Replacement:

IEC 61672-1:2013, Electroacoustics — Sound level meters — Part 1: Specifications

Addition:

ISO 3744:2010, Acoustics — Determination of sound power levels and sound energy levels of noise sources
using sound pressure — Engineering methods for an essentially free field over a reflecting plane

IS0 4871:1996, Acoustics — Declaration and verification of noise emission values of machinery and
equipment

IS0 5356-1:2015, Anaesthetic and respiratory equipment — Conical connectors — Part 1: Cones and
sockets

[SO 5359:2014+AMD1:2017, Anaesthetic and respiratory equipment — Low-pressure hose assemblies for
use with medical gases

ISO 5367:2014, Anaesthetic and respiratory equipment — Breathing sets and connectors

ISO 7396-1:2016+AMD1:2017, Medical gas pipeline systems — Part 1: Pipeline systems for compressed
medical gases and vacuum

[SO 16142-1:2016, Medical devices — Recognized essential principles of safety and performance of medical
devices — Part 1: General essential principles and additional specific essential principles for all non-1VD

medical devices and guidance on the selection of standards

ISO 17664:2017, Processing of health care products — Information to be provided by the medical device
manufacturer for the processing of medical devices

ISO 18190:2016, Anaesthetic and respiratory equipment — General requirements for airways and related
equipment

ISO 18562-1:2017, Biocompatibility evaluation of breathing gas pathways in healthcare applications —
Part 1: Evaluation and testing within a risk management process
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[SO 19223:2019, Lung ventilators and related equipment — Vocabulary and semantics
IS0 20417:2021, Medical devices — Information to be supplied by the manufacturer

ISO 23328-1:2003, Breathing system filters for anaesthetic and respiratory use — Part 1: Salt test method
to assess filtration performance

ISO 23328-2:2002, Breathing system filters for anaesthetic and respiratory use — Part 2: Non-filtration
aspects

ISO 80369-1:2018, Small-bore connectors for liquids and gases in healthcare applications — Part 1:
General requirements

IS0 80369-7:2021, Small-bore connectors for liquids and gases in healthcare applications — Part 7:
Connectors for intravascular or hypodermic applications

ISO 80601-2-55:2018, Medical electrical equipment — Part 2-55: Particular requirements for the basic
safety and essential performance of respiratory gas monitors

[SO 80601-2-74:2021, Medical electrical equipment — Part 2-74: Particular requirements for basic safety
and essential performance of respiratory humidifying equipment

IEC 62366-1:2015+AMD1:2020, Medical devices — Part 1: Application of usability engineering to medical
devices

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

IEC Guide 115:2021, Application of uncertainty of measurement to conformity assessment activities in the
electrotechnical sector
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