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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electro
Commission) form the specialized system for worldwide standardization. National bodies
members of ISO or IEC participate in the development of International Standards through
committees established by the respective organization to deal with particular fields of technica

The procedures used to develop this document and those intended for its further~-madinten
déscribed in the ISO/IEC Directives, Part 1. In particular, the different approval critéria needg
different types of document should be noted. This document was drafted in, accordance
edlitorial rules of the [ISO/IEC Directives, Part2 (see www.iso.org/directi

technical

that are
technical
1 activity.

ISO and IEC technical committees collaborate in fields of mutual interest. Other international
saRization goverimertar—ahn R Oo—goverierts HHadt A H#H 3 o rtinthe

ance are
d for the
with the
ves or

www.iec.ch/members experts/refdocs).

[0 and IEC draw attention to the possibility that the implementation ‘of)this document may in
use of (a) patent(s). ISO and IEC take no position concerning the evidence, validity or applid
any claimed patent rights in respect thereof. As of the date of publication of this document, 1S(
had not received notice of (a) patent(s) which may be requiréd to implement this document. }
implementers are cautioned that this may not represent the latest information, which may be
frpm the patent database available at www.iso.org/patents and https://patents.iec.ch. ISO and
not be held responsible for identifying any or all such patent rights.

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

For an explanation of the voluntary nature of standards, the meaning of ISO specific tg
expressions related to conformity assessment, as well as information about ISO's adheren
World Trade Organization (WTQO)* principles in the Technical Barriers to Trade (T
www.iso.org/iso/foreword.html: In'the IEC, see www.iec.ch/understanding-standards.

This document was prepared jointly by Technical Committee ISO/TC 121, Anaesthetic and re
equipment, Subcommittee~SC 3, Respiratory devices and related equipment used for patient

Particular medicallequipment, software, and systems, in collaboration with the European Comrn
Standardization\(CEN) Technical Committee CEN/TC 215 Respiratory and anaesthetic equi}
a¢cordance with the Agreement on technical cooperation between ISO and CEN (Vienna Agreer

This second edition cancels and replaces the first edition (ISO 80601-2-80:2018), which
tgchnically revised.

volve the
ability of
and IEC
However,
obtained
IEC shall

does not

rms and
te to the
BT) see

spiratory
rare, and

Technical Committee~1EC/TC 62, Medical equipment, software, and systems, Subcommitiee SCD,

nittee for
bment, in
nent).

has been

The main changes are as follows:

— alignment with IEC 60601-1:2005+AMD1:2012+AMD2:2020, I[EC 60601-1-2:2014+AMD1:2020

IEC 60601-1-6:2010+AMD1:2013+AMD2:2020, IEC 60601-1-8:2006+AMD1:2012+AMD
and IEC 60601-1-11:2015+AMD1:2020;

— clarified maximum limited pressure requirements;
— clarified high airway pressure alarm condition requirements;
— added requirements for ventilatory support equipment system recovery; and

— harmonization with ISO 20417, where appropriate.
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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

This document specifies requirements for ventilatory support equipment that is intended for use in the

home healthcare environment for patients who are not dependent for ventilation for their life
Ventilatory support equipment is frequently used in locations where supply mains is not

support.
reliable.

Ventilatory support equipment is often supervised by non-healthcare personnel (lay operators) with
varying levels of training. Ventilatory support equipment conforming with this document can be used

elsewhere (i.e. in healthcare facilities).

VATyIng levels of ventilatory support Is oiten used for patients who have stable ventilatory nee
sqme cases, changing needs as their disease worsens. This document addresses patients who
have severe enough respiratory function to prohibit certain activities that the patientrmight
pursue, and to interfere with daily living, occurring in association with measurements’ of re
mechanics or gas exchange that are markedly abnormal. This is best characterised’by lung

wiorse than[36]

— FEV;/FVC1<70%,or
— FEV; <50 % predicted

where

FEV; is the forced expiratory volume in 1 s, and

FVC is the forced vital capacity.
Examples of diseases that require ventilatory support are:

— moderate to severe Chronic Obstructive Pulmonary Disease (COPD);

— moderate Amyotrophic Lateral Sclerosis\(ALS)44];

— severe bronchopulmonary dysplasia; and

— muscular dystrophy.

Ventilatory support equipmént intended for this group of patients typically can require techni
canditions in the event that essential performance is absent. The most fragile of these patien
likely experience injury,/but not serious injury or death, with the loss of this artificial ventilg

tHese patients, it is\likely that ventilatory support is needed during waking hours while pat

agtivities of dailyliving.
In this document, the following print types are used:

— requirements and definitions: roman type;

ds and in
typically
normally
spiratory
Functions

ral alarm
ts would
tion. For
ients are

moving inside or~outside the home in order to facilitate mobility and functional independenice in the

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

— 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:

1

This is also known as the Tiffeneau-Pinelli index.

2 The general standard is IEC 60601-1:2005+AMD1:2012+AMD2:2020, Medical electrical equipment — Part 1: General requirements for

basic safety and essential performance.

© IS0 2024 - All rights reserved
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“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.); and

— “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

combina

ion of the conditions is true.

For the ]T
— “shall” indicates a requirement;

«

— “sho

«

— “may

"

— Can

"

— Imu§y

Annex C
Annex D

Requiren
delineatd

” indicates a permission;

rposes of this document, the auxiliary verb:

11d” indicates a recommendation;

indicates a possibility or capability; and
t" is used to express an external constraint.
contains a guide to the marking and labelling requirements in this document.

contains a summary of the symbols referenced in this<décument.

nents in this document have been decompesed so that each requirement is unique
d. This is done to support automated requirements tracking.

ly
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Medical electrical equipment

Part 2-80:
Particular requirements for basic safety and essential

performance of ventilatory support equipment for
ventilatory insufficiency

201.1 Scope, object and related standards

IHC 60601-1:2005+AMD1:2012+AMD2:2020, Clause 1, applies, except as follows:
2P1.1.1 Scope

Replacement:
NPTE1 There is guidance or rationale for this subclause contaified'in Clause AA.2.
his document applies to the basic safety and essential performance of ventilatory support equi,

efined in 201.3.302, for ventilatory insufficiency, as-defined in 201.3.302, hereafter also refeq]
E' equipment, in combination with its accessories:

= o -

— intended for use in the home healthcare environment;

NOTE 2 In the home healthcare environiment, the supply mains driving the ventilatory support eq
often not reliable.

NOTE 3 Such ventilatory supportequipment can also be used in professional health care facilities.
— intended for use by a lay operator;

— intended for use with patients who have ventilatory insufficiency or failure, the most fragile
would likely expérience injury with the loss of this artificial ventilation;

— intended for-transit-operable use; and

— not . dntended for patients who are dependent on artificial ventilation for their imme
support.

bment, as
red to as

iipment is

of which

diate life

E AMDL I 1 Dot £ 1ila | i £ 1 H Lot i ] q: a¥alninnl
ADIVIT L 1L LULICTitS  VWILD IIUUTI AT tU - STVELIT LT UL UDsSLIutuve pulllivlidly  uistdst (LUIL U ),

amyotrophic lateral sclerosis (ALS), severe bronchopulmonary dysplasia or muscular dystrophy.

Ventilatory support equipment is not considered to use a physiologic closed-loop control system
uses a physiological patient variable to adjust the artificial ventilation therapy settings.

moderate

unless it

This document is also applicable to those accessories intended by their manufacturer to be connected to
the ventilator breathing system of ventilatory support equipment for ventilatory insufficiency, where the
characteristics of those accessories can affect the basic safety or essential performance of the ventilatory

support equipment for ventilatory insufficiency.

EXAMPLE 2 Breathing sets, connectors, water traps, expiratory valve, humidifier, breathing sys
external electrical power source, distributed alarm system.

© IS0 2024 - All rights reserved
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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

IEC 6060
NOTE 4

NOTE 5

— vent
whid

— vent

— vent
givel

— ventl
envin

— vent]
ISO §

— sleeq
— high
— high
— resp

NOTH
modg

— user
— gasT|

— 0Xyg

1-1:2005+AMD1:2012+AMD2:2020, 7.2.13 and 8.4.1.
Additional information can be found in IEC 60601-1:2005+AMD1:2012+AMD2:2020, 4.2.

ators or accessories for ventilator-dependent patients intended for critical care application
h are given in ISO 80601-2-12;

ators or accessories intended for anaesthetic applications, which are giveninlSO 80601-2-13}

ators or accessories intended for the emergency medical services-environment, which a
1 in ISO 80601-2-84;

ators or accessories intended for ventilator-dependent patients in the home healthca
onment, which are given in [SO 80601-2-72;

latory support equipment or accessories intended for ventilatory impairment, which are given
0601-2-79;

apnoea therapy ME equipment, which are given in ISO 80601-2-70;
frequency jet ventilators (HF]Vs), which are given in ISO 80601-2-87;
frequency oscillatory ventilators (HFOVs)[20];
ratory high flow equipment, which are given in ISO 80601-2-90;

6 Ventilatory support equipment can incorporate high-flow therapy operational mode, but such|
is only for spontaneously breathing patients.

powered resuscitators, which are given in ISO 10651-4;
owered emetfgency resuscitators, which are given in ISO 10651-5;

en therapy constant flow ME equipment; and

wn
~

b

re

re

1N

— cuird

ssor “iron-lung” ventilation equipment.

201.1.2

Object

IEC 60601-1:2005+AMD1:2012+AMD2:2020, 1.2 is replaced by:
The object of this document is to establish particular basic safety and essential performance
requirements for ventilatory support equipment, for ventilatory insufficiency, as defined in 201.3.302,
and its accessories.

Accessories are included because the combination of the ventilatory support equipment and the
accessories need to be adequately safe. Accessories can have a significant impact on the basic safety or
essential performance of the ventilatory support equipment.

© IS0 2024 - All rights reserved
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NOTE1 This document has been prepared to address the relevant International Medical Device Regulators
Forum (IMDRF) essential principles(31] and labelling[32] guidances as indicated in Annex CC.

NOTE 2  This document has been prepared to address the relevant essential principles of safety and
performance of ISO 16142-1:2016 as indicated in Annex DD.

NOTE 3 This document has been prepared to address the relevant general safety and performance
requirements of European regulation (EU) 2017 /745[331,

2 1.1.3 Cc!!f\l‘nvﬂl ctandardc

TTeTar Jtarmraar oy

IBC 60601-1:2005+AMD1:2012+AMD2:2020, 1.3 applies with the following addition:
This document refers to those applicable collateral standards that are listed in Clause 2-0f the general
standard and Clause 201.2 of this document.

IBC 60601-1-2:2014+AMD1:2020, IEC 60601-1-6:2010+AMD1:2013+AMD2:2020,
IHC 60601-1-8:2006+AMD1:2012+AMD2:2020 and IEC60601-1-11:2015%AMD1:2020 apply as
modified in Clauses 202, 206, 208 and 211 respectively. IEC 60601-1-3:2008, IEC 60601}1-9 and
IHC 60601-1-12 do not apply. All other published collateral standards in-the IEC 60601-1 serieq apply as
puiblished.

2D1.1.4 Particular standards

IHC 60601-1:2005+AMD1:2012+AMD2:2020, 1.4 is replacéd by:

Il the IEC60601 series, particular standards define basic safety and essential performance
rgquirements, and may modify, replace or delete gequirements contained in the general $tandard,
including the collateral standards as appropriate for the particular ME equipment under consideration.

Alrequirement 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 dociment 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
wiith the prefix “201” (e.g. 201.1 in this document addresses the content of Clause 1 of th¢ 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 Clapse 10 of
the IEC 60601-1-11Ceollateral standard, etc.). The changes to the text of the general standard are
specified by the usesof the following words:

"

eplacement®‘means that the clause or subclause of the general standard or applicable ¢ollateral
stiandard isréplaced completely by the text of this document.

n

dditien" 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.

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.

© IS0 2024 - All rights reserved
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The term "this document” is used to make reference to the
IEC 60601-1:2005+AMD1:2012+AMD2:2020, any applicable collateral standards and this 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 follgwing 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 feferences, the latest edition of the referenced document (including any amendments) applieg.

[EC 6060/1-1:2005+AMD1:2012+AMD2:2020, Clause 2, 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 48711:1996, Acoustics — Declaration and verification of noise emission values of machinery and
equipment

IS0 53568-1:2015, Anaesthetic and respiratory .equipment — Conical connectors — Part 1: Cones and
sockets

ISO 5359:2014+Amd 1:2017, Anaesthetic'and respiratory equipment — Low-pressure hose assemblies fpr
use with medical gases

[SO 5367:2023, Anaesthetic and respiratory equipment — Breathing sets and connectors

IS0 7396-1:2016+Amd 1:2017, Medical gas pipeline systems — Part 1: Pipeline systems for compress¢d
medical gases and vacuum

[SO 9360-1:2000, Andesthetic and respiratory equipment — Heat and moisture exchangers (HMEs) fpr
humidifying respired gases in humans — Part 1: HMESs for use with minimum tidal volumes of 250 ml

ISO 9360-2:2001, Anaesthetic and respiratory equipment — Heat and moisture exchangers (HMEs) fpr
humidifymg respiredgases 1 numans — Part 2 HVMES for use WitiT tracheostonized patients naving
minimum tidal volumes of 250 ml

ISO 14937:2009, Sterilization of health care products — General requirements for characterization of a
sterilizing agent and the development, validation and routine control of a sterilization process for medical
devices

ISO 17664-1:2021, Processing of health care products — Information to be provided by the medical device
manufacturer for the processing of medical devices — Part 1: Critical and semi-critical medical devices

ISO 17664-2:2021, Processing of health care products — Information to be provided by the medical device
manufacturer for the processing of medical devices — Part 2: Non-critical medical devices

© IS0 2024 - All rights reserved
4


https://standardsiso.com/api/?name=6a9a5c2f83665f28e504bcfe263c574e

ISO 80601-2-80:2024(en)

ISO 18562-1:2024, Biocompatibility evaluation of breathing gas pathways in healthcare applications —
Part 1: Evaluation and testing within a risk management process

[SO 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

agpects

190 80369-1:—3, Small-bore connectors for liquids and gases in healthcare applications + Part 1:
General requirements

[0 80601-2-74:2021, Medical electrical equipment — Part 2-74: Particular requirements for bdsic safety
and essential performance of respiratory humidifying equipment

IHC 60601-1:2005+AMD1:2012+AMD2:2020%, Medical electrical equipment < Part 1: General reqyiirements
farr basic safety and essential performance

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

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

IHC 81001-5-1:2021, Health software and health\IT systems safety, effectiveness and security —|Part 5-1:
Security — Activities in the product life cycle

IHC Guide 115:2023, Application of uncertainty of measurement to conformity assessment activities in the
electrotechnical sector

2001.3 Terms and definitions

For the purposes ‘.of this document, the terms and definitions giyen in
IHC 60601-1:2005+AMDA1:2012+AMD2:2020, and the following apply.

[0 and IEC maintain‘terminology databases for use in standardization at the following addresges:

ISO Onlinébrowsing platform: available at https://www.iso.or

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

2

1:3.201

accompanying information
information accompanying or marked on a medical device or accessory for the user or those accountable
for the installation, use, processing, maintenance, decommissioning and disposal of the medical device
or accessory, particularly regarding safe use

Note 1 to entry: The accompanying information shall be regarded as part of the medical device or accessory.

3

4

Under preparation. Stage at the time of publication: ISO/FDIS 80369-1:2024.

There exists a consolidated edition 3.2(2020) including IEC 60601-1:2005, its Amendment 1:2012 and its Amendment 2:2020.

© IS0 2024 - All rights reserved
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Note 2 to entry: The accompanying information can consist of the label, marking, instructions for use, technical
description, installation manual, quick reference guide, etc.

Note 3 to entry: Accompanying information is not necessarily a written or printed document but could involve
auditory, visual, or tactile materials and multiple media types (e.g. CD/DVD-ROM, USB stick, website).

[SOURCE: ISO 20417:2021, 3.2, modified — deleted note 4.]

201.3.202

acknowledged

state of gn alarm system initiated by operator action, where the auditory alarm signal associated with a
currently active alarm condition is inactivated until the alarm condition no longer exists oruntil|a
predetermined time interval has elapsed

Note 1 to pntry: Acknowledged only affects alarm signals that are active at the time of the operator-action.
[SOURCH: IEC 60601-1-8:2006+AMD1:2012+AMD2:2020, 3.37]

201.3.2Q03

airway pressure

Paw

pressure|at the patient-connection port or at the distal outlet of the equipment where there is no patient-
connectign port

Note 1 to pntry: The airway pressure can be derived from pressure-measurements made anywhere within the
equipmernt.

[SOURCH: ISO 4135:2022, 3.1.4.41.1]

201.3.204

alarm cqndition delay

time from the occurrence of a triggering event;either in the patient, for physiological alarm conditions, pr
in the equipment, for technical alarm cofditions, to when the alarm system determines that an alanm
conditior exists

[SOURCH: IEC 60601-1-8:2006+AMD1:2012+AMD2:2020, 3.2]

201.3.205

alarm liI‘nit

threshold used by an alarm system to determine an alarm condition

[SOURCH: IEC 60601-1-8:2006+AMD1:2012+AMD2:2020, 3.3]

201.3.206

alarm offf

state of indefinite duration in which an alarm system or part of an alarm system does not generate alarm
signals

[SOURCE: IEC 60601-1-8:2006+AMD1:2012+AMD2:2020, 3.4]

201.3.207

alarm paused
state of limited duration in which the alarm system or part of the alarm system does not generate alarm

signals

[SOURCE

:IEC 60601-1-8:2006+AMD1:2012+AMD?2:2020, 3.5]
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201.3.208

alarm setting

alarm system configuration, including but not limited to:

- alarm limits;

- the characteristics of any alarm signal inactivation states; and

- the values of variables or parameters that determine the function of the alarm system

Note 1 to entry: Some algorithmically-determined alarm settings can require time to be determined or re-
determined.

[SJOURCE: IEC 60601-1-8:2006+AMD1:2012+AMD2:2020, 3.8]

201.3.209
alarm signal generation delay
time from the onset of an alarm condition to the generation of its alarm signal(s)

[SOURCE: IEC 60601-1-8:2006+AMD1:2012+AMD2:2020, 3.10]

201.3.210

artificial ventilation
intermittent elevation of the pressure in the patient’s airway relative to that in the lungs by| external
means with the intention of augmenting, or totally controlling/the ventilation of a patient

EXAMPLE Means used to provide artificial ventilation are manudal resuscitation; mouth-to-mouth resuiscitation;
aytomatic ventilation; mechanical ventilation.

Npte 1 to entry: Common classifications of areas of application of artificial ventilation are: emergency; fransport;
h¢me-care; anaesthesia; critical care; rehabilitation.

Npte 2 to entry: Classifications used to denote~means used for artificial ventilation include: positivetpressure;
negative-pressure; gas-powered; operator-pewered; electrically-powered.

Npte 3 to entry: Negative-pressure ventilation elevates the relative pressure in the airway by intefmittently
lojvering the pressure in the lungs.

[SOURCE: IS0 19223:2019,3.1:10]

201.3.211

assured inflation-type rate
number of assufed’inflation-type initiations in a specified period of time, expressed as brgaths per
nfinute

Npte 1 toentry: In addition to its direct reference, this term is only used, in context or by qualifjcation, to
d¢signate-this concept as a measured quantity.

[SOHREEHSO19223:2010
201.3.212

attack

attempt to destroy, expose, alter, disable, steal or gain unauthorized access to or make unauthorized use
of an asset

[SOURCE: IEC 81001-5-1:2021, 3.5]
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201.3.213

audio off

state of indefinite duration in which the alarm system or part of the alarm system does not generate an
auditory alarm signal

[SOURCE: IEC 60601-1-8:2006+AMD1:2012+AMD2:2020, 3.12]

201.3.214

audio paused

state of limited 3
auditorylalarm signal

[SOURCH: IEC 60601-1-8:2006+AMD1:2012+AMD2:2020, 3.13]

201.3.215
BAP
quantity py which the baseline airway pressure is set to be positively offset from the.ambient pressure

[SOURCH: IS0 19223:2019, 3.10.2, modified — deleted notes.]

201.3.216

biocompatibility
ability of a medical device, accessory or material to perform withhan appropriate host response in|a
specific gpplication

Note 1 to pntry: A medical device or accessory may produce some level of adverse effect, but that level may be
determingd to be acceptable when considering the benefits pro¥ided by the medical device or accessory.

[SOURCH: ISO 18562-1:2024, 3.6]

201.3.217

body temperature and pressure saturated
BTPS
ambient ptmospheric pressure, at a temperature of 37 °C, and a relative humidity of 100 %

[SOURCE: ISO 4135:2022, 3.1.1.7}

201.3.218

breathing system
pathways through which/gas flows to or from the patient at respiratory pressures and continuously or
intermittently in fluid"communication with the patient’s respiratory tract during any form of artificial
ventilatign or respiratory therapy

[SOURCH: 1S0.4135:2022, 3.6.1.1, modified — deleted notes.]

201.3.219

breathing system filter

BSF

device intended to reduce transmission of particulates, including microorganisms, in breathing systems

[SOURCE: ISO 23328-2:2002, 3.1]

201.3.220
cleaning
removal of contaminants to the extent necessary for further processing or for intended use

© IS0 2024 - All rights reserved
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Note 1 to entry: Cleaning consists of the removal of adherent soil (e.g. blood, protein substances, and other
debris) from the surfaces, crevices, serrations, joints, and lumens of a medical device by a manual or automated
process that prepares the items for safe handling or further processing.

[S

OURCE: IS0 17664-2:2021, 3.1, modified — replaced 'and/or' with 'or".]

201.3.221
connector
fitting to join two or more components

E}
m
p4

q

J
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2
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off

continuous positive airway pressure

any actual or perceived imposed work of breathing.

$V (continuousispontaneous ventilation) with the pressure-support (PS) set to ‘zero’ or ‘none’ but CSV

KAMPLE Connectors for low-pressure hose assembly are any of a range of mating components lin|
pintain gas specificity by the allocation of a set of different diameters to the mating connectors
rticular gas.

OURCE: ISO 4135:2022, 3.1.4.5]

D1.3.222
PAP

ntilation-mode or sleep-apnoea breathing-therapy mode in whichCthe patient breathes con
a set airway-pressure level, above ambient pressure

bte 1 to entry: CPAP is intended to maintain the airway pressure-at'its set value apart from the inevitg
viations that are necessary for it to perform its function. Althéugh there are currently no tests for 4
vels for such deviations, they are expected to neither add texnor subtract from the patient’s perceive
eathing to a greater extent than could be experienced during natural breathing.

bte 2 to entry: This definition excludes the use of the term to describe ventilation-modes where sp
Spirations are supported by intermittently elevated pressures other than with the intention to comp

seline airway pressure the setting could-be designated as for either concept but as the intention of th
lecting this ventilation-mode will be. to achieve a specific CPAP level, this becomes an acceptable adm
designate the set quantity.

bte 4 to entry: Althoughat-the periphery of the spectrum of what constitutes a ventilation-modé
cluded in this document-because it is commonly made available on typical critical care ventilators for 1
a continuum of a patient’s treatment without the necessity to change to another device.

bte 5 to entry:.Jt is possible for a ventilation-mode resembling CPAP to be realized on a ventilator by

hy is not«€quivalent to CPAP if its performance in response to a spontaneous inspiration is dependg
tting ofiah appropriate trigger level.

tended to
for each

linuously

ble minor
cceptable
d work of

ntaneous
ensate for

bte 3 to entry: Because, as used for this ventilation-mode, the concept of a CPAP level coincides with that of a

b operator
tted term

, CPAP is
se as part

the use of
set in this
nt on the

OURCE: ISO 19223:2019, 3.11.15, modified — deleted notes 6 to 9.]

201.3.223
cybersecurity
state where information and systems are protected from unauthorized activities, such as access, use,
disclosure, disruption, modification, or destruction to a degree that the related risks to violation of
confidentiality, integrity, and availability are maintained at an acceptable level throughout the life cycle

[SOURCE: IEC 81001-5-1:2021, 3.30]

201.3.224

A

inspiratory pressure

differential airway pressure relative to baseline airway pressure during an inflation phase

© IS0 2024 - All rights reserved
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Note 1 to entry: In addition to its direct reference, this term or an appropriate symbol may be used, in context or
by qualification, to designate this concept as a set quantity or a measured quantity.

Note 2 to entry: There is currently no agreed convention as to whether an inspiratory pressure is always to be
expressed as an absolute quantity relative to ambient pressure or an absolute quantity for one group of inflation-
types and relative for another. This has unacceptable patient-safety implications that need to be addressed in a
vocabulary of lung ventilation. The symbol, A, is currently sometimes used as a prefix to make this distinction, and
that convention has been adopted as a requirement in this document. Without a prefix, or any other indication,
respiratory pressures are always to be considered to be relative to ambient pressure. The addition of a A prefix, is
used to indicates a pressure that is relative to the set BAP level. In ventilation-modes where there is a second,
higher, baseline airway pressure, then the prefix for a pressure relative to that higher-pressure level becomes AH.
These prefixes are applicable to relevant terms, symbols and displayed values but not to inflation-types.

Note 3 to pntry: The sum of the set BAP level and the 4 inspiratory pressure equals the inspiratory presstre. THis
applies to|both settings and measurements of this parameter.

[SOURCH: IS0 19223:2019, 3.6.7, modified — deleted note 4.]

201.3.215

disinfection
process tp inactivate viable microorganisms to a level previously specified-das being appropriate for|a
defined gurpose

[SOURCH: ISO 17664-2:2021, 3.5]

201.3.226

distribufed alarm system
DAS
alarm sygtem that involves more than one item of eguipment of a ME system intended for delivery pf
alarm conditions with technical confirmation

Note 1 to pntry: The parts of a distributed alarm system can be widely separated in distance.
Note 2 to pntry: A distributed alarm system is‘intended to notify operators of the existence of an alarm condition.

Note 3 to pntry: For the purposes of~this document, technical confirmation means that each element of|a
distribute{l alarm system confirms ot guiarantees the successful delivery of the alarm condition to the next element
or afjpropriate technical alarm conditions are created as described in
IEC 60601-1-8:2006+AMD1:2032¥AMD2:2020, 6.11.2.2.1.

[SOURCH: IEC 60601-1:8;2006+AMD1:2012+AMD2:2020, 3.17]

201.3.227
end-expiratory flow
expiratoty flow at the point of initiation of an inflation or an inspiration

[SOURCE: IS0 19223:2019, 3.7.6, modified — deleted notes.]

201.3.228

essential function

function or capability that is required to maintain basic safety, essential performance, a minimum of
clinical functionality as specified by the manufacturer, and operational availability for the medical
device

Note 1 to entry: Essential functions include, but are not limited to, the safety instrumented function (basic safety
and essential performance), the control function and the availability of urgently needed functions and such
allowing the operator to view and manipulate the medical device safely with the most urgently needed

© IS0 2024 - All rights reserved
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performance (operational availability). The loss of essential function is commonly termed loss of protection, loss of
control and loss of view respectively.

Note 2 to entry: The term is derived from IEC 62443-4-2:2019, 3.1.20, and has been refined for the purpose and
scope of this document.

[SOURCE: IEC/TR 60601-4-5:2021, 3.10]

201.3.229

essential prinriplpc

essential principles of safety and performance
fyndamental high-level requirements that when complied with ensure a medical device'is |safe and
performs as intended

[SJOURCE: ISO 16142-1:2016, 3.3]

201.3.230

exhaust port
port of the medical equipment or device from which gas is discharged to,the atmosphere during normal
uge, either directly or via an anaesthetic gas scavenging system

[SJOURCE: IS0 19223:2019, 3.14.2]

201.3.231
expiratory phase
interval from the start of expiratory flow to the startef inspiratory flow within a respiratory cyqle

[SJOURCE: IS0 19223:2019, 3.4.2, modified — deleted notes.]

201.3.232

false positive alarm condition
presence of an alarm condition when no valid triggering event has occurred in the patient, the
equipment or the alarm system

Npte 1 to entry: A false positivelalarm condition can be caused by spurious information produced by the patient,
the patient-equipment interface/other equipment or the alarm system itself.

—

JOURCE: IEC 60601¢£1:8:2006+AMD1:2012+AMD2:2020, 3.21]

201.3.233
firecall
method established to provide emergency access to a secure medical device

Npte A to entry: In an emergency situation, unprivileged users can gain access to key systems to cprrect the
poblem. When a firecall is used, there is usually a review process to ensure that the access was used properly to
correct a problem. These methods generally either provide a one-ume use user identiler (ID) or one-time
password or other suitable measures.

Note 2 to entry: Also referred to as "break glass" feature.

[SOURCE: IEC/TR 60601-4-5:2021, 3.11]

201.3.234

flow-direction-sensitive component

component or accessory through which gas flow has to be in one direction only for proper functioning
or patient safety

© IS0 2024 - All rights reserved
11


https://standardsiso.com/api/?name=6a9a5c2f83665f28e504bcfe263c574e

ISO 80601-2-80:2024(en)

[SOURCE: 1SO 4135:2022, 3.1.4.15]

201.3.235
fresh gas
respirable gas delivered to a ventilator breathing system

[SOURCE: 1SO 4135:2022, 3.1.1.16, modified — Added ‘ventilator’ and deleted notes.]

201.3.236

gas intalc port
port thragugh which gas is drawn for use by the patient

Note 1 to ntry: Gas is drawn at a sub-ambient pressure at a gas intake port, in opposition to an inlet, at-which gps
is provided by a medical gas supply system.

[SOURCH: 1SO 4135:2022, 3.1.4.21, modified — replaced “apposition” with "opposition™]

201.3.237

gas outpjut port
port of the ventilator through which gas is delivered at respiratory pressurésito an operator-detachable
part of tHe ventilator breathing system

[SOURCH: IS0 19223:2019, 3.14.3]

201.3.238
gas pathway
interior qurfaces, over which gases or liquids that can be inispired pass

Note 1 to pntry: The gas pathway is bounded by the ports.through which gases or liquids enter the medical devige.
This can ipclude the patient interface or the interior surfaces of enclosures that are in contact with gases or liquifls
that can b inspired.

Note 2 to pntry: The gas pathway can include sonie surfaces in the expiratory pathway.

Note 3 to pntry: Patient contact surfaces.stich as the outer surfaces of a tracheal tube or the cushion of a mask afe
evaluated|according to the ISO 10993 series.

EXAMPLH1  The ventilator breathing system, inlet filter, gas mixer, blower and internal piping.
EXAMPLH 2 Enclosed eghamber of an incubator including the mattress or the inner surface of an oxygen hood,
EXAMPLH3  The inner surfaces of breathing tubes, tracheal tubes or masks and mouthpieces.

[SOURCH: ISO18562-1:2024, 3.11]

201.3.239

gas return port
port of the ventilator through which gas is returned at respiratory pressures through an operator-
detachable part of the ventilator breathing system, from the patient-connection port

[SOURCE: IS0 19223:2019, 3.14.4]

201.3.240

healthcare professional

<adj> appropriately trained, knowledgeable, and skilled, providing systematic preventive, curative,
promotional or rehabilitative health care services

© IS0 2024 - All rights reserved
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Note 1 to entry: The healthcare professional operator is the supervising clinician or the healthcare professional

re

sponsible for the treatment of a patient on ventilatory support equipment.

[SOURCE: ISO 80601-2-12:2023, 201.3.247, modified — added note.]

201.3.241

heat and moisture exchanger
HME

device intended to retain a portion of the patient's expired moisture and heat, and return it to the

N
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1gh-pressure inlet

mjultiple treatment facilities and emergency medical services.

SpIratory tract durlng mspiration

OURCE: IS0 9360-1:2000, 3.1]
D1.3.242

let to which gas is supplied at a pressure exceeding 100 kPa above ambient
bte 1 to entry: The phrases ‘low-pressure’ and ‘high-pressure’ are used differefitly in various contexts

eathing system pressures (typically less than 10 kPa), terminal outlet pressures (less than 600 kPa)
essures (typically up to 3 000 kPa) and cylinder pressures (typically less tlran 30 000 kPa).

OURCE: ISO 4135:2022, 3.1.4.24]

D1.3.243
pbme healthcare environment
velling place in which a patient lives or othep, places where patients are present, ¢

railable when patients are present

KAMPLE In a car, bus, train, boat or plane, in-a Wheelchair or walking outdoors.
bte 1 to entry: Professional healthcare( facilities include hospitals, physician offices, freestanding
ntres, dental offices, freestanding(birthing centres, limited care facilities, first aid rooms or resc
bte 2 to entry: Nursing homes/are considered home healthcare environments.

bte 3 to entry: Other places where a patient is present include the outdoor environment, while work
hicles.

OURCE: IE€60601-1-11:2015+AMD1:2020, 3.1, modified — deleted “For the purpose
llateral standard,”.]

D1.3.244
hmidifier

including
manifold

excluding

‘ofessional healthcare facility environments where operators with medical training are continually

y surgical

b

lle rooms,

ng and in

of this

device that adds water in the form of droplets or vapour, or both, to the inspired gas

Note 1 to entry: This term includes vaporising, bubble-through and ultrasonic humidifiers and active heat and
moisture exchangers.

[SOURCE: ISO 4135:2022, 3.7.2.1]

201.3.245
I:E ratio
ratio of the inspiratory time to the expiratory time in a respiratory cycle

[SOURCE: ISO 19223:2019, 3.4.19, modified — deleted notes.]
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201.3.246

immunity

the ability of ME equipment or an ME system to perform without degradation in the presence of an
electromagnetic disturbance

[SOURCE: IEC 60601-1-2:2014+AMD1:2020, 3.8]

201.3.247

inflation

ventilatop-action-intended—to-irerease-the—vohtmeof gas Hrthe quga b_y the ayy}i\,atiuu of-atretevated-
pressurelwaveform to the patient-connection port until a specified termination criterion is met
[SOURCH: 1SO 19223:2019, 3.3.1, modified — deleted notes.]

201.3.248

inflation phase

interval from the start of the rise in airway pressure resulting from the initiation-of)an inflation to the

start of the expiratory flow resulting from its termination

[SOURCE

201.3.24
inflation
inflation

[SOURCE

201.3.25
informa
informat
provided

Note 1 to
manufact

Note 2 to
from info
suppleme

Note 3 to

and its md
user or ot

[SOURCE

:1S0 19223:2019, 3.4.10, modified — deleted notes.]

9
-type

Characterized by its temporal delivery pattern following initiation, and its termination criterid

:1S0 19223:2019, 3.3.2, modified — deleted notes.}

0

fion supplied by the manufacturer
on related to the identification and useyof a medical device or accessory, in whatever forin
intended to ensure the safe and effective use of the medical device or accessory

entry: For the purposes of this document, e-documentation is included in information supplied by the
irer.

entry: For the purposes of this document, shipping documents and promotional material are excluded
'mation supplied by the-manufacturer. However, some authorities having jurisdiction can consider suth
htal information as information supplied by the manufacturer.

entry: The primary purpose of information supplied by the manufacturer is to identify the medical devire

ynufacturer, andprovide essential information about its safety, performance, and appropriate use to the
her relevant persons.

: 1S@ 20417:2021, 3.10, modified — deleted note 4.]

201.3.25T

inlet

opening through which gas or other material is pushed by an elevated upstream pressure

[SOURCE

:1SO 4135:2022, 3.1.4.26, modified — deleted note.]

201.3.252
inspiratory pressure
airway pressure during an inspiratory or inflation phase

[SOURCE

:1S0 19223:2019, 3.6.2, modified — deleted notes.]
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201.3.253

inspiratory time

t

duration of an inflation phase or inspiratory phase

[SOURCE: IS0 19223:2019, 3.4.8, modified — deleted notes.]

201.3.254
inspiratory volume

Vnsp
Vi;Jme of gas delivered through the patient-connection port during an inspiratory phase,or
phase

[JOURCE: ISO 19223:2019, 3.8.3, modified — deleted notes.]

201.3.255
instructions for use
I§U

portion of the accompanying information that is essential for the safe)and effective use of 3
device or accessory directed to the user of the medical device

Npte 1 to entry: For the purposes of this document, a user can b€ either a lay user or professional
rdlevant specialized training.
mjedical device or accessory can be included in the instructions for use.

Npte 3 to entry: For the purposes of this document,information indicated on a graphical user interfad
cqnsidered as appearing on the item.

Npte 4 to entry: The instructions for use, or portions thereof, can be located on the display of a medica
adcessory.

Npte 5 to entry: Medical devices or.accessories that can be used safely and effectively without instructi
arle exempted from having instructions for use by some authorities having jurisdiction.

OURCE: IS0 20417:2021,3.11, modified — deleted note 6.]

inflation

medical

user with

Npte 2 to entry: For the purposes of this document, instructions for the professional processing between uses of a

e (GUI) is

device or

bns for use

operator

E.

priority has recently generated an alarm signal.

[SOURCE: IEC 60601-1-8:2006+AMD1:2012+AMD2:2020, 3.24]

201.3.257

lay

lay person

<adj> term referring to non-professional or professional without relevant specialized training

EXAMPLE Lay operator, lay responsible organization.
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[SOURCE: IEC 60601-1-11:2015+AMD1:2020, 3.2]

201.3.258

low-pressure hose assembly

assembly consisting of a flexible hose with permanently attached gas-specific inlet and outlet connectors
and designed to conduct a medical gas at pressures less than 1 400 kPa

Note 1 to
breathing

entry: The phrases ‘low-pressure’ and ‘high-pressure’ are used differently in various contexts, including
system pressures (typically less than 10 kPa), terminal outlet pressures (less than 1 400 kPa), manifold

pressure

[SOURCH: ISO 4135:2022, 3.2.3.1]

201.3.239

lung
each of t

and the Visceral pleura, which during ventilation provide gas/blood interfaces that{enable oxygen from

the gas t

[SOURCH: IS0 19223:2019, 3.1.16, modified — deleted notes.]

201.3.20

manual

port to which a manual inflating device can be connected

201.3.2641

marking
informat
device oj

Note 1 to

Note 2 to
described
marking.

[SOURCE

201.3.24
mask

device wj
portor o

[SOURCE

(h/pir‘ql]v up to 3000 I(P:l) and ry]indpr pressures, (fvpir‘ql]v less than 30 000 I(P:l)

he pair of compliant organs within the ribcage (thorax), bounded by the terminal bronchiole

d pass into the blood and carbon dioxide to be removed

yentilation port

on, in text or graphical format, durably affixed, printed, etched (or equivalent) to a medidal
accessory

entry: For the purposes of this document; the term marked is used to designate the corresponding act.

entry: For the purposes of this document, marking is different from ‘direct marking’ as commorfly
in unique device identification_(UDI) standards and regulations. A UDI ‘direct marking’ is a type [of

:1S0 20417:2021, 3.16, modified — deleted note 3.]

2

hich provides a non-invasive interface between the patient’s airway and a patient-connectign
her confiection to a source of respirable gas

:150,4135:2022, 3.8.6.4]

201.3.263
maximum limited pressure

P Lim,max

highest a

irway pressure that can occur during normal use or under single fault condition

[SOURCE: ISO 19223:2019, 3.13.4, modified — deleted notes.]
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201.3.264
maximum working pressure
PW,max

highest airway pressure that can be generated by the ventilator during intended use and normal

condition

Note 1 to entry: This information is usually documented in the instructions for use as it is valuable in determining

if a ventilator is suitable for use with patients with an impaired lung.

Note 2 to entry: This maximum pressure is typicallv determined by the manufacturer

[JOURCE: ISO 19223:2019, 3.1.16, modified — deleted note 3.]

201.3.265

medical gas pipeline system

c¢mbination of a supply system, a monitoring and alarm system and a pipeline distribution sy
tdrminal units for provision of medical gases or vacuum

—
(s

OURCE: ISO 4135:2022, 3.2.1.1]

201.3.266
njonitoring equipment
equipment or part that measures and indicates the value of d& variable to the operator

Npte 1 to entry: Monitoring equipment includes devices that.are not electrical in operation, such as g
gduge.

Npte 2 to entry: The value can be displayed continuously or intermittently.

Npte 3 to entry: The monitoring equipment can-be primarily intended for detection of an alarm condit
ejternal communication.

[JOURCE: ISO 4135:2022, 3.11.1.3,-medified —replaced "user" with "operator".]

201.3.267

operator interface

means by which the operator and the ME equipment interact
N

bte 1 to entry: The.aceompanying documents are considered part of the ME equipment and its operator

Npte 2 to entry:_ Opeérator interface includes all the elements of the ME equipment with which the
rIleracts including the physical aspects of the ME equipment as well as visual, auditory, tactile displays
lifnited to aseftware interface.

—
—_

Npte3\to entry: For the purposes of this standard, the manufacturer may treat the combination of ME

tem with

pressure

ion or for

interface.

operator
and is not

bquipment

and ether equipment as a single operator interface

Note 4 to entry: See IEC 62366-1:2015+AMD1:2020, 3.26.
[SOURCE: IEC 60601-1-6:2010+AMD2:2020, 3.1]

201.3.268
outlet
opening through which gas leaves a device or component

[SOURCE: ISO 4135:2022, 3.1.4.40]
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patient-connection port

port of a breathing system intended for connection to an airway device

Note 1 to entry: The patient-connection port is the end of the breathing system proximal to the patient.

Note 2 to entry: The patient-connection port is typically a connector suitable for connection to an airway device

such as a tracheal tube, tracheostomy tube, face mask or supralaryngeal airway.

Note 3 to entry: Current product standards typically specify that the patient-connection port is required to be in

the form of specific standardized connectors, for example, a connector conforming to ISO 5356-1.

[SOURCH: ISO 4135:2022, 3.1.4.41, modified —deleted note 4.]

201.3.270
PEEP

positive [end-expiratory pressure

<actual and measured value> respiratory pressure at the end of an expiratory phase

[SOURCH: ISO 19223:2019, 3.10.4, modified — deleted notes.]

201.3.271

physioldgical alarm condition

alarm condition arising from a monitored patient-related variable

EXAMPLH1

EXAMPLH 2

EXAMPLH 3

EXAMPLH 4

EXAMPLH 5

High exhaled anaesthetic agent concentration.

Low exhaled tidal volume.

Low oxygen saturation measured by pulse‘oximetry.
High arterial pressure.

High heart rate.

[SOURCH: IEC 60601-1-8:2006+AMD1:2012+AMD2:2020, 3.31]

201.3.272

physioldgic closed-loop control system

part of ME equipment op-ME system used to adjust a physiologic variable relative to a command variab

using a f¢edback variable

[SOURCH: IEC 60601-1-10:2007+AMD2:2020, 3.19]

201.3.273

pressure eontrel

le

inflation-type that acts to generate a constant inspiratory pressure at a set level, after a set rise time

[SOURCE: ISO 19223:2019, 3.3.4, modified — deleted notes.]

201.3.274
processing

<preparation of medical device, accessory> activity to prepare a new or used medical device and
accessory for its intended use

[SOURCE: ISO 20417:2021, 3.20]
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201.3.275

protection device
part or function of ME equipment that, without intervention by the operator, protects the patient from
hazardous output due to incorrect delivery of energy or substances

201.3.276
rebreathing
inhalation of expired gas mixture from which carbon dioxide may or may not have been removed

minute

[SOURCE: ISO 19223:2019, 3.5.1.1, modified — deleted notes and examples.]

201.3.280

single use

<medical device, accessory>intended by the manufacturer to be used on an individual p

N
p1

specimen during a single procedure and then disposed of

D1.3.277

bspiratory cycle

mplete sequence of respiratory events that leads to an increase, followed by a corre
bcrease, of gas volume in the lung regardless of how it is generated

OURCE: IS0 19223:2019, 3.4.16, modified — deleted notes.]

D1.3.278

rcurity level

vel corresponding to the required set of countermeasures andyinherent cybersecurity proy
bvices and systems for a zone or conduit based on assessment/of risk for the zone or conduit

OURCE: IEC/TR 60601-4-5:2021, 3.23]

D1.3.279
't rate
imber of assured inflations that are set to occur'in a specified period of time, expressed as br

bte 1 to entry: A single use medical device or accessory is not intended by its manufacturer to |
ocessed and used.again.

OURCE: [S©>20417:2021, 3.26]

D1.3.281

sponding

erties of

paths per

atient or

e further

| data, or

Note 1 to entry: Three terms identify the software decomposition. the top level is the software system. the lowest
level that is not further decomposed is the software unit. All levels of composition, including the top and bottom
levels, can be called software items. a software system, then, is composed of one or more software items, and each
software item is composed of one or more software units or decomposable software items. The responsibility is left
to the manufacturer to provide the definition and granularity of the software items and software units.

[SOURCE: IEC 62304:2006+AMD1:2015, 3.25, modified — deleted note 2.]
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201.3.282
spontaneous breath rate
total number of spontaneous breaths initiated in a specified period of time, expressed as breaths per

minute

[SOURCE

:1S0 19223:2019, 3.5.1.3, modified — deleted notes.]

201.3.283
standard temperature and pressure dry

STPD
pressure

[SOURCE

201.3.2§
sterile
free from

[SOURCE

201.3.2§
steriliza
process Ul

Note 1 to
of a micrd
reduced t

[SOURCE

201.3.28
suction ¢
flexible t

by suction

[SOURCE

201.3.24
symbol

graphica
commun
informat

Note 1 to

of 101,325 kPa at a temperature of 20 °C, dry
: 1S0 4135:2022, 3.1.1.8]

4

viable microorganisms

:1SO 20417:2021, 3.28]

5

fion

sed to render product free from viable microorganisms
entry: In a sterilization process, the nature of microbial inactivation is exponential and thus the surviyal

organism on an individual item can be expressed in terms of probability. While this probability can be
b a very low number, it can never be reduced to zero.

:1SO 17664-1:2021, 3.17]

6
fatheter
1be designed for introduction intojthe respiratory tract or an airway device to remove material

: ISO 8836:2019, 3.17]
7

representation/appearing on the label or associated documentation of a medical device thpat
cates characteristic information without the need for the supplier or receiver of the
on to have’knowledge of the language of a particular nation or people

entry: ‘The symbol can be an abstract pictorial or a graphical representation, or one that uses familipr

objects, in

cluding alphanumeric characters (with sufficient justification).

[SOURCE

:1S0 20417:2021, 3.29]

201.3.288

system recovery

method for fault handling via an automatic restart of PESS for parts of the ME equipment or for the
complete ME equipment

Note 1 to entry: There is guidance or rationale for this definition contained in Clause AA.2.

[SOURCE: ISO 80601-2-12:2023, 201.3.298]
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201.3.289
technical alarm condition
alarm condition arising from a monitored equipment-related or alarm system-related variable

EXAMPLE 1 An electrical, mechanical or other failure.

EXAMPLE 2 A failure of a sensor or component (unsafe voltage, high impedance, signal impedance, artefact,
noisy signal, disconnection, calibration error, tubing obstruction, etc.).

EXAMPLE 3 An algorithm that cannot classify or resolve the available data.

[JOURCE: IEC 60601-1-8:2006+AMD1:2012+AMD2:2020, 3.36]

201.3.290

t¢chnical description
portion of the accompanying information directed to the responsible organizatiernt and service personnel
tHat is essential for preparation for the first use and safe use, maintemance or repair ag well as
processing transport or storage for the expected service life of a medical device

Npte 1 to entry: The technical description may be included in the instructions for'use.

[SOURCE: ISO 20417:2021, 3.30, modified — replaced 'expected lifetime' with 'expected service life' and
d¢leted note 2.]

201.3.291

tidal volume
Vi
volume of gas that enters and leaves the lung during a breath

[JOURCE: ISO 19223:2019, 3.8.1, modified = deleted notes.]

201.3.292
tqtal respiratory rate
nyumber of respiratory cycles ina‘specified period of time, expressed as breaths per minute

[SOURCE: 1SO 19223:2019,'3.5.1.2, modified — deleted notes.]

201.3.293

tifansit-operable
<adj> term reférring to transportable equipment whose intended use includes operation while it is
b¢ing moved

EXAMPLE Transportable ME equipment that is body-worn, hand-held, attached to a wheelchair, o1 used in a
cdr, busxtrain, boat or plane.

NOte T to entry: For the purpose of this standard, transit-operabie USe I the /1ofme nedithcare environment can
include use indoors, outdoors and in vehicles.

[SOURCE: IEC 60601-1-11:2015, 3.4]

201.3.294

use scenario

specific sequence of tasks performed by a specific operator in a specific use environment and any
resulting response of the ME equipment

[SOURCE: IEC 62366-1:2015+AMD1:2020, 3.22, modified — replaced "user" with "operator" and
"medical device" with "MFE equipment".]
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201.3.295

validation

confirmation, through the provision of objective evidence, that the requirements for a specific intended
use or application have been fulfilled

Note 1 to entry: The objective evidence needed for a validation is the result of a test or other form of
determination such as performing alternative calculations or reviewing documents.

Note 2 to entry: The word “validated” is used to designate the corresponding status.

Note 3 to pntry: The use conditions for validation can be real or simulated.

[SOURCE: ISO 9000:2015, 3.8.13]

201.3.296
ventilation
cyclical movement of a respirable gas into and out of the lungs

Note 1 to pntry: This might be by external or spontaneous means, or by a combination.of‘both.

[SOURCE: ISO 19223:2019, 3.1.9, modified — deleted note 2.]

201.3.297
ventilation-mode
specified/manner in which a ventilator performs its ventilatory function when connected to a patient

[SOURCH: IS0 19223:2019, 3.11.2, modified — deleted notes:]

201.3.298
ventilatIr
medical dlevice or medical electrical equipment intended to provide artificial ventilation

[SOURCH: ISO 19223:2019, 3.1.1, modified>=deleted notes.]

201.3.299

ventilatgr breathing system
VBS
pathways through which gas flews to or from the patient at respiratory pressures, bounded by the port
through Wwhich respirablegas enters, the patient-connection port and the gas exhaust port

Note 1 to pntry: These pathways typically extend within and outside the body of the ventilator, with those outsigle
being opefrator-detachdble.

Note 2 to pntry:\The port of entry of a respirable gas into the ventilator breathing system can be inside the body [of
the ventilgtor.and should not be confused with an external connection port into which respirable gas enters befofre

being redteed-terespirable-pressures:

[SOURCE: ISO 19223:2019, 3.1.18, modified — deleted notes 3 and 4.]

201.3.300
ventilator-dependent

<patient> dependent upon artificial ventilation in order to prevent serious deterioration of health or
death

Note 1 to entry: A ventilator-dependent patient cannot breathe well enough to maintain life-sustaining levels of
oxygen and carbon dioxide in the blood.
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EXAMPLE Patients with Duchenne muscular dystrophy or other degenerative disease resulting in their
unsupported respiratory effort being insufficient to sustain life.

[SOURCE: 1SO 4135:2022, 3.1.5.19]

201.3.301

ventilatory impairment

respiratory impairment

clinically significant respiratory dysfunction resulting in an abnormality of a sufficient degree to be

ki Llal +1 ) £
n LIt TadulIT Uy LIIT lJuLlCIlL

Npte 1 to entry: Patients with ventilatory impairment exhibit a minimal level of illness acuity,” fragility, or
injstability. Their dependence on the ventilatory support equipment to maintain adequate gas exchange if minimal.
ithout such support as needed, these patients would likely experience some difficulty with activitieq that they
ight normally pursue and this might interfere with daily living. Without ventilatory stupport as neefled, these
pdtients are likely to experience short periods of abnormal lung gas exchange, which cdnresult in them|becoming
mjore sedentary.

EXAMPLE Patients with mild to moderate chronic obstructive pulmonary-disease (COPD).

Npte 2 to entry: Ventilatory support equipment for ventilatory impairment is suitable for use where physiological
algrm condition monitoring is usually not required because the absencé or degradation of the ventilatory support
is|not likely to cause injury to the patient (i.e. ventilatory support-gquipment for ventilatory impairmdnt has no
essential performance).

[JOURCE: ISO 80601-2-79:2024, 201.3.300]

201.3.302

ventilatory insufficiency
r¢spiratory insufficiency
degradation in respiratory function seyvére enough to prohibit certain activities that the patignt might
nprmally pursue, and to interfere with daily living; occurring in association with measurements of
rgspiratory mechanics or gas exchange that are markedly abnormal

Npte 1 to entry: Patients with véentilatory insufficiency exhibit an illness acuity, fragility or instability le¢vel up to
d including a moderate to‘severe degradation in respiratory function. Their dependence on the Wentilatory
support equipment to majntain adequate gas exchange can range from minimal to moderate dependenc¢. Without
sych support, the most-fragile of these patients would likely be prohibited from certain activities that they might
n¢rmally pursue and this would likely interfere with their daily living. The most fragile of these patiepts would
likely experience injury with the loss of this artificial ventilation.

EXAMPLE Patients with moderate to severe chronic obstructive pulmonary disease (COPD), amyotrophic
laferal sclerosis (ALS), severe bronchopulmonary dysplasia and muscular dystrophy.

Npte 2'to entry: Ventilatory support equipment for ventilatory insufficiency is suitable for use where some
physielogical-alarm-condition-menitoring—isrequired—to—prevent-theabsence—or-degradationofthe—ventilatory
support, which in turn could cause the compromise of the health of the patient.

201.3.303

ventilatory support equipment

ME equipment, suitable for domiciliary use without continuous professional supervision, intended to
augment or provide ventilation of the lungs of a patient who is not ventilator-dependent

Note 1 to entry: Ventilatory support equipment is a type of ventilator but is not intended for a ventilator-dependent
patient.
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Note 2 to entry: A patient suitable for ventilatory support equipment requires a narrow spectrum of ventilation
modalities and monitoring for appropriate management.

201.3.304

volume-control

inflation-type that generates inspiratory flow to a selected flow-waveform, for a set inspiratory-time, or
until the set volume has been delivered

[SOURCE: IS0 19223:2019, 3.3.3, modified — deleted notes.]

201.4 General requirements

IEC 6060/1-1:2005+AMD1:2012+AMD2:2020, Clause 4, applies, except as follows:
Addition:

201.4.3.101 Additional requirements for essential performance
NOTE There is guidance or rationale for this subclause contained in Clause AA.2.
Additiongl essential performance requirements are found in the subclauses-listed in Table 201.101.

Table 201.101— Distributed essential performance requirements

Requirement Subclause

Providing ventilation at the patient-connection port-within | 2

the alarm limits set by the operator or

generation of an alarm condition
Functional connection failure 201.13.2.103
Low airway pressure 201.12.4.101
High airway pressure, if provided 201.12.4.101.3
Hypoventilation 201.12.4.104
Internal electrical poweér source nears depletion 201.11.8.101
System recovery 201.4.3.102
Power supply_failure 201.11.8.101
High leakage, if provided 201.12.4.105

a  202+4:3/1 and 202.8.1.101 indicate methods of evaluating delivery of ventilation as acceptance
criteriafollowing specific tests required by this document.

201.4.3.102 System recovery

NOTE1 There is guidance or rationale for this subclause contained in Clause AA.2.

a) Following a malfunction, the ventilatory support equipment shall attempt to perform a system
recovery to restore essential performance of the ventilatory support equipment.

NOTE 2 Ventilatory support equipment or a subassembly function can become disturbed by a malfunction
that could jeopardize the essential performance of the ventilatory support equipment. Without system recovery,
the patient would have to be disconnected and connected to an alternative means of ventilation. Ventilation
would thus be interrupted until an alternative means of ventilation is connected. System recovery, as specified
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in this subclause, attempts to automatically re-establish ventilation in a shorter period. If necessary, the
ventilatory support equipment can be replaced later when it is less consequential for the patient's therapy.

System recovery may result in the temporary:
1) cessation in the ventilation of the patient; or

2) reduction in the function of ventilatory support equipment subassemblies without impa
ventilation of the patient.

N

&)

EXAMPLE  The temporary blanking of the display.
During a system recovery with a cessation of ventilation:

1) the ventilatory support equipment shall allow spontaneous patient breathing in accord3
201.103; and

2) the ventilatory support equipment shall be equipped with an alarm system to indicat
recovery with a cessation of ventilation.

i) The system recovery with a cessation of ventilation aldrm condition shall be high pr

During a system recovery without a cessation of ventilation;the ventilatory support equipme
be equipped with an alarm system to indicate system recovery without a cessation of ventila

1) The alarm condition for system recovery without’a cessation of ventilation shall be at
priority.

2) A low priority system recovery without-a“cessation of ventilation alarm condition need
an auditory alarm signal.

Following a system recovery withoutoperator intervention, the ventilatory support equipme
attempt to operate with the same'system configuration settings, ventilation settings and ala
settings as before the system recovery.

1) If the system configuration settings, ventilation settings or alarm settings are different
system recovery,-the ventilatory support equipment shall be equipped with an alarm s
indicate any change in settings.

2) The charigein settings alarm condition shall be at least medium priority.

The duration of a system recovery with a cessation of ventilation should be as short as pract
avoid:an unacceptable risk to the patient.

cting the

nce with

e system

fority.
ht shall
tion.

least low

not have

nt shall
rm

after the
fystem to

cable to

The maximum duration of a system recovery shall be disclosed in the instructions for use.

Check conformity by inspection of the instructions for use and functional testing.

201.4.4 Additional requirements for expected service life

Amendment (add as a second paragraph):

The manufacturer shall:
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aa) state the probability of component failure that results in the ventilatory support equipment needing

to be taken out of service during the expected service life assuming that the preventative inspection,

maintenance and calibration are performed according to the accompanying documents; and

bb) summarize the methodology used to determine this probability.

Replacement (replace the compliance check):

Conformity is checked by inspection of the design documentation and the risk management file.

201.4.5
ME syst

Amendm

aa) Subs

201.4.6

Amendm

NOTE 10(Q There is guidance or rationale for this subclause contained in Clause AA.2.

substitution of a referenced document provided the manufacturer can demonstrate the hazard pr
haza
subs¢quent revision.

aa) The

201.4.1

Replacement of the tenth dash as follows.

NOTE 10(Q There is guidance or rationale-for this subclause contained in Clause AA.2.

requiirements for applied parts according to this subc¢lause (i.e., 4.6 of the general standard).

For gperation from:

1) 1

2) 2

Alternative risk control measures or test methods for ME equipment or
em

ent (add prior to the compliance check):

bquent revisions of dated references (new editions or amendments)(may be used |n

rdous situation addressed in the dated normative reference is adequately resolved in the

ME equipment or ME system parts that contact the patient

bnt (add at end of 4.6 prior to the compliance check):

/BS or its parts or accessories that can come into‘contact with the patient shall be subject to the

D.2 Supply mains for ME equipment.and ME systems

P V d.c. supply mains
) the ratedaange shall include at least 12,4 V to 15,1 V, and

i) theMFE equipment shall maintain basic safety and essential performance during and
follewing a 30 s dip to 10 V.

1 X1 I L
TV ULLCSUppTy TTiuirtsS

i) the rated range shall include at least 24,8 V to 30,3 V, and

ii) the ME equipment shall maintain basic safety and essential performance during and
following a 30 s dip to 20 V.

3) other d.c. supply mains

i) ad.c.voltage (as measured by a moving coil meter or equivalent method) having a peak-to-
peak ripple not exceeding 10 % of the average value.
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Additional subclauses:

201.4.11.101 Additional requirements for pressurized gas input

NOTE

There is guidance or rationale for this subclause contained in Clause AA.2.

201.4.11.101.1 Overpressure requirement

of input

to flow to
be outside

rondition

a) Ventilatory support equipment with a high-pressure inlet shall:
1) operate and meet the requirements of this document throughout its rated range
pressure, and
2) not cause an unacceptable risk under the single fault condition of 1 000 kPa.
NOTE1 Internal pressure regulators can be needed to accommodate the “single fault copdition of
maximum input pressure, as well as the rated range of input pressure.
NOTE 2  Under the single fault condition of overpressure, it is desitable for gas to continue
the VBS. Under this condition, the flowrate from the ventilatory suppert equipment is likely to
of its specification.
b) If the ventilatory support equipment has a maximum rated<nput pressure in excess of 60() kPa, the
ventilatory support equipment shall not cause an unaeceptable risk under the single fault
of twice the maximum rated input pressure.
Check conformity by functional testing in normal use“and under normal condition with the mos

0]

e.

D1.4.11.101.2 Compatibility requirement

t adverse

perating settings, by functional testing in single fault condition and inspection of the risk management

If| the ventilatory support equipment-is intended to be connected to a medical gas pipeline system

conforming with ISO 7396-1:2016+AMD1:2017, then

a] the rated range of input-pressure shall cover the range specified in ISO 7396-1:2016+AMD1:2017,
and

NOTE Taking acceunt of requirements for over-pressure and under-pressure, this corresponds fo a range

280 kPa to 600&Pa.

b) under nermal condition,

1) the maximum 10 s average input flowrate required by the ventilatory support equigment for
each gas shall not exceed 60 1/min at a pressure of 280 kPa, measured at the high-pressure
inlet, and

2) the transient input flowrate shall not exceed 200 1/min averaged for 3 s,

or

3) the accompanying documents shall disclose the following:

i) the maximum 10 s average input flowrate required by the ventilatory support equipment

for each gas at a pressure of 280 kPa, measured at the high-pressure inlet;
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ii) the maximum transient input flowrate averaged for 3 s required by the ventilatory support

equipment for each gas at a pressure of 280 kPa, measured at the high-pressure inlet;

iii) a warning to the effect that this ventilator is a high-flow device and should only be
connected to a pipeline installation designed using a diversity factor that allows for the
indicated high flowrate at a specified number of terminal outlets, in order to avoid
exceeding the pipeline design flowrate, thereby minimizing the risk that the ventilator
interferes with the operation of adjacent equipment.

highest rg
volume a

201.5

IEC 6060
Additiond

201.5.1
ME equi

NOTE
201.5.1d
a) Fort

1)

2)

h

b) Whe
apprj

NOTE 2
supply in

shall be connected to gas supplies as'specified for normal use;

he
ted gas consumption at any gas power supply output under worst-case settings for set ¢ate and tidal
d worst-case medical gas pipeline system conditions within the rated range for inlet pressure.

eneral requirements for testing of ME equipment

1-1:2005+AMD1:2012+AMD2:2020, Clause 5, applies, except as follows:

1l subclauses:

D1 Additional requirements for the general requirements for testing of
pment

There is guidance or rationale for this subclause contained in Clause AA.2.
1.1 Ventilatory support equipment test conditions

esting, the ventilatory support equipment:

except that industrial grade oxygen and air may be substituted for the equivalent medical gz
s appropriate, unless otherwise stated.

g

OTE 1 There is guidance or rationale for this subclause contained in Clause AA.2.

h using substitute gases, care should be taken to ensure that the test gases are oil-free and
opriately dry:.

This subclause is only applicable to ventilatory support equipment intended to be connected to a gps
hormaluse (e.g. medical gas pipeline system or medical gas cylinder).

201.5.10

NOTE

2 Gasfl 1leal ificati

There is guidance or rationale for this subclause contained in Clause AA.2.

All requirements for the flowrate, volume and leakage in this document

a) are expressed at STPD,

b) except for those associated with the VBS, which are expressed at BTPS.

Correct a

1l test measurements to STPD or BTPS, as appropriate.
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201.5.101.3 Ventilatory support equipment testing errors

NOTE 1 There is guidance or rationale for this subclause contained in Clause AA.2.

a) For the purposes of this document, acceptance criteria for declared tolerances of testing shall use:

1) evaluation of uncertainty of measurement from [EC Guide 115:2023, 4.1.1 and 4.1.2; and

2) simple acceptance method from IEC Guide 115:2023, 4.3.

N

b]

A

umhcertainty from disclosed tolerance values to determine acceptance criteria.

DTE 2 Previous revisions of ISO 80601-2-80 required tolerances to be adjusted by subtracting mes

Test equipment and methods shall be selected and controlled to ensure that the measurem

disclosed tolerance for the parameter being tested.

EXAMPLE  If the manufacturer wishes to claim a tolerance for tidal volume'ef*(10 ml +10 % of sg
then the uncertainty of the measurement cannot exceed +(3 ml +3 % of setvolume).

The manufacturer shall disclose the measurement uncertainty<of‘each disclosed tolerance i
technical description.

neck conformity by inspection of the technical description.

01.6 Classification of ME equipment andME systems

C60601-1:2005+AMD1:2012+AMD2:2020, Elause 6, applies, except as follows:

Iditional subclause:

01.6.101 Additional requirements for classification of ME equipment and ME sys
DTE There is guidance or rationale for this subclause contained in Clause AA.2.

bntilatory support equipment shall be transit-operable.

01.7 ME equipment identification, marking and documents

C 60601-1:2005+AMD1:2012+AMD2:2020, Clause 7, applies, except as follows:
Hditionalsubclauses:

D1.7.1:101 Information to be supplied by the manufacturer

surement

bnt

uncertainty (with coverage factor k = 2, for confidence of ~ 95 %) is no more than 30 % of the

t volume)

n the

tems

aj

The information supplied by the manufacturer of ventilatory support equipment and its acces

sories

shall conform with ISO 20417:2021.

b) Inapplying ISO 20417:2021, the terms in this document and those in

IEC 60601-1:2005+AMD1:2012+AMD?2:2020 shall be used as follows.

1) The term "accompanying information" shall assume the same meaning as accompanying

documents.
2) The term "medical device" shall assume the same meaning as ME equipment.

3) The term "user" shall assume the same meaning as operator.
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4) The term "patient" shall include animals.

Check conformity by application of ISO 20417:2021.

201.7.2.4.101 Additional requirements for accessories

a) Accessories supplied separately shall:

1) fulfil the requirements of [SO 20417:2021, 6.1.1 c¢);

2) be marked with an indication of any limitations or adverse effects of the accessory on the badic
safety or essential performance of the ventilatory support equipment, if applicable.

b) If mqg

NOTE

entity (“third-party manufacturer”, healthcare provider or durable medical equipment prowvider) and all thefse

entities aif

Check cd
adverse ¢

201.7.2.18 External gas source

Amendment (add before the first dash):

aa) theg

bb) the rted range of gas pressure;

cc) for okygen gas inputs, the rated range of oxygen concentration;

dd) gas-3

EXA

to the¢ connector of an inlet.

NOT

201.7.2.101 Additional-requirements for marking on the outside of ME equipment or
ME equipment parts

a) Ifapplicable, eperator-accessible ME equipment, parts or accessories shall have clearly legible
markings ofthe following:

1) farCyentilatory support equipment intended to be used in the magnetic resonance (MR)

®

rking the accessory is not practicable, this information may be placed in the instructions for us
The manufacturer of the accessory can be the ventilatory support equipment manufacturer or another
e expected to ensure conformity with this requirement. Additional requirements.are found in 201.102

nformity by inspection and inspection of the risk management’file for any limitations ¢r
ffects of the accessory.

as name or chemical symbol in accordance with [S075359:2014+AMD1:2017;

pecific colour coding in accordancewith ISO 32:1977, if colour coding is used.

PLE Colour coding to matchithe colour of the flexible hose or a gas cylinder intended to be attached

In some countries, oth€y eolour coding is used.

environment, in accordance with [EC 62570:2014:

i)

symbol 7.3.1-1 (Table 201.D.2.101, symbol 1) or symbol 7.3.1-2 (Table 201.D.2.101, symbol 2)
of IEC 62570:2014 for ‘MR Safe’ ventilatory support equipment; or

ii) symbol 7.3.2 of IEC 62570:2014 (Table 201.D.2.101, symbol 3) for ‘MR Conditional’

ventilatory support equipment.

2) for ventilatory support equipment not intended for use in the magnetic resonance (MR)
environment, in accordance with IEC 62570:2014 symbol 7.3.3 (Table 201.D.2.101, symbol 4) for
‘MR Unsafe’ ventilatory support equipment.
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3) for flow-direction-sensitive components that are operator-removable without the use of a tool, an
arrow indicating the direction of the flow.

b) Ifapplicable, operator-accessible ME equipment, parts or accessories shall have clearly legible
markings of the following on or adjacent to the following items:

1) for a gas intake port, a warning not to obstruct the gas intake port.

EXAMPLE WARNING: Gas Intake - Do not obstruct.

i) A symbol or safety sign evaluated in accordance with IEC 62366-1 as information[for safety
may be used.

Check conformity by inspection.

201.7.4.2 Control devices

IHC 60601-1:2005+AMD1:2012+AMD2:2020, 7.4.2, applies, except as follows:
Amendment (add after the second dash):

a3) The marking of the trigger sensitivity control, if provided, shall be such that the minimyim (least
patient effort) and the maximum (greatest patient effort) settings-are self-evident to the opgrator.

bb) The marking, if numeric, shall:
1) use the lowest number to represent the setting for the least patient effort; and
2) notonly be numeric.

201.7.4.3 Units of measurement
IHC 60601-1:2005+AMD1:2012+AMD2:2020, 7.4.3, applies, except as follows:

Amendment (add to the bottom as a,new row in Table 1):

NPTE 100 There is guidance or rationale for this subclause contained in Clause AA.2.
aa) All gas volume, flowrate-and leakage specifications:

1) shall be expressed at STPD; except those associated with the VBS which
2) shall be expressed at BTPS.

bb) The unitjef airway pressure measurement shall be capable of being configured to be expfessed in
hPa.

Adlditienal subclauses:

201.7.9.2.1.101 Additional general requirements

a) Separate instructions for use shall be provided for:
1) the lay operator; and
2) the supervising clinician or the healthcare professional operator.
b) Unless otherwise indicated in this document, the manufacturer may choose in which instructions for

use to place the information required by this document based on risk management and usability
considerations.
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The healthcare professional operator instructions for use shall include the information contained in
the lay operator instructions for use.

The instructions for use shall disclose the following:

1) the intended range of tidal volume.

Check conformity by inspection of the instructions for use, the risk management file and the usability
engineering file.

201.7.9.2.2.101 Additional requirements for warnings and safety notices

NOTE 1 | There is guidance or rationale for this subclause contained in Clause AA.2.

The instrctions for use shall include the following.

a)

b)

d)

A wdrning statement to the effect that “WARNING: Do not cover the ventilator or place in a position
that pffects proper operation”, including applicable examples.

EXANIPLE1  WARNING: Do not position next to a curtain that blocks the flow’of cooling air, thereby
causing the ventilator to overheat.

EXAMPLE2  WARNING: Do not block the gas intake port or emergency) intake port, thereby interferipg
with patient ventilation.

EXAMPLE3  WARNING: When using the ventilator in a carrying*case or in-use bag, only use a carrying
case jor in-use bag that is listed in the instructions for use, to\prevent the ventilator from overheating pr
interfering with patient ventilation.

A w3rning statement to the effect that “WARNING:*Do not add any attachments or accessories fo
the Ventilator that contravene the instructions for use of the ventilator or accessory, as the
vent]lator might not function correctly leading to the risk of degradation of health of the patient.”

NOTE 2 There is guidance or rationale forthis list item contained in Clause AA.2.

If the instructions for use includésa ‘VBS configuration with a BSF exposed to the humidity from
nebylisation or humidification,ya warning statement to the effect that “WARNING: When using
nebylisation or humidification; the breathing system filter will require more frequent replacement
to prjevent increased resistance or blockage.”

NOTE 3 There is guidance or rationale for this list item contained in Clause AA.2.

A w3rning statement to the effect that “WARNING: Do not use the ventilator at an altitude aboye
[insgrt maximum rated altitude] or outside a temperature of [insert rated temperature range].
Using the'ventilator outside of this temperature range or above this altitude can compromise the
vent]lator performance which consequently can result in degradation of the health of the patient.”

A warning statement to the effect that “WARNING: Do not connect the ventilator to the battery of a
battery-powered wheelchair unless the connection is listed in the instructions for use of the
ventilator or wheelchair as this can compromise the ventilator performance which consequently
can result in degradation of the health of the patient.”

NOTE 4 There is guidance or rationale for this list item contained in Clause AA.2.

A warning statement to the effect that “WARNING: To reduce the likelihood of disconnection and to
prevent adverse ventilator performance, use only accessories compatible with the ventilator.
Compatibility is determined by reviewing the instructions for use of either the ventilator or the
accessories”.
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A warning statement to the effect that “WARNING: This ventilator is not suitable for a ventilator-

dependent patient” including descriptions as to why that is true.

EXAMPLE4  WARNING: This ventilator is not suitable for a ventilator-dependent patient because it does

not meet the safety requirements for ventilator-dependent patients.

If applicable, a warning statement to the effect that “WARNING: The ventilation supplied to the

”

patient can be adversely affected by the gas added by the use of a pneumatic nebuliser.

C b ack conformitv hbhuvincnaction oftha inctructione for 1ico
............... y-BYy-HhRSpecHo -0t e S tFHEHORS O 56

a

201.7.9.2.8.101 Additional requirements for start-up procedure

NPTE 1  There is guidance or rationale for this subclause contained in Clause AA.2.

NPTE 2  For the purposes of this document, a start-up procedure is a pre-use functional tést that is us
infitial setup for a patient to determine whether the ventilatory support equipment is ready for use.

NPTE 4 <-Additional requirements are also found in 201.15.102.

ed for the

The instructions for use for the lay operator shall disclose a method by which the following can be

functionally tested to determine if they are operating correctly:

1) the assembled breathing tubes and related accessories;

2) the switchover to and operation from the internal electrical power source; and

3) all of the alarm signals, including the alarm signals from distributed alarm systems.
NOTE 3  Additional requirements are also found\in-201.15.102.

Portions of these test methods may:

1) be performed automatically by the-ventilatory support equipment; or

2) require operator action.

EXAMPLE 1 Combination.6fthe power-on self-test routines and operator actions that functionally
alarm signals.

The specifications-ef any required accessories or test equipment needed to perform these t
be disclosed intthe instructions for use for the lay operator.

EXAMPLE 2¢ Volume, resistance, and compliance of the test lung necessary to perform the tests.

check the

ests shall

The instructions for use for the supervising clinician or healthcare professional opera

tor shall

disclose a test method by which functions and settings necessary for normal use can be
determine if they are operating correctly.

Portions of this test method may:
1) be performed automatically by the ventilatory support equipment; or

2) require operator action.

Check conformity by inspection of the instructions for use.
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201.7.9.2.9.101 Additional requirements for operating instructions

NOTE

There is guidance or rationale for this subclause contained in Clause AA.2.

201.7.9.2.9.101.1 Lay operator operating instructions
NOTE 1

There is guidance or rationale for this subclause contained in Clause AA.2.

The instructions for use intended for the lay operator shall include:

a)

b)

Check co

201.7.9.
instructions

the
and

EXAMPLE 1 Acceptable range of water level in a humidifier.
EXAMPLE 2 Interval of calibration of a flow sensor.

a degcription of a means to determine the operation time of the internal electrical:power source; arid
a degcription of how to connect and test the connection of a distributed alarin'System, if provided.

NOTH 2 There is guidance or rationale for this list element contained in Clause'AA.2.

NOTE 1

a)

b)

The

shalll include a detailed description of the function of all ventilation-modes provided by the
ventilatory support equipment including, butnot limited to, the following items:

1

2)
3)
4)

The

shalllinclude.the following.

1)

the working principle of each™ of the ventilatory support equipment’s ventilation-modés,

the methods for controlling-the triggering and cycling;

the range of paraméter settings;

A description of how at least the following alarm conditions can be functionally tested:

onditions-under which the nonh'lnf'nry suppeortequipment maintains the accuracy of controlled

lisplayed variables as disclosed in the instructions for use;

hformity by inspection of the instructions for use.

P.9.101.2 Supervising clinician or healthcare. professional operator operating

There is guidance or rationale for this subclause contained in Clause AA.2.

instructions for use intended for the supervising clinician or healthcare professional operatpr

ncluding waveforms;

iny limitationof parameter settings.

instructions' for use intended for the supervising clinician or healthcare professional operatpr

NOTE 2 There is guidance or rationale for this list element contained in Clause AA.2.
i) high airway pressure, if provided;
ii) high leakage (circuit disconnect), if provided; and

iii) hypoventilation.
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2) The rated range of the following characteristics of the assembled operator-detachable parts of
the VBS, over which the accuracies of set and monitored volumes and pressures are
maintained:

i) inspiratory gas pathway resistance;

ii) expiratory gas pathway resistance;

iii) inspiratory gas pathway compliance; and

iv) expiratory gas pathway compliance.
3) These specifications may be presented in ranges.

4) the accuracies of set and monitored volumes may be presented as |a function |of these
characteristics.

NOTE3 Compliance and resistance can be nonlinear. These characteristiesymight need to be spe¢ified over
arange (e.g. at 15 1/min, 30 1/min, 60 I/min and the maximum flowrate or the maximum pressure).

5) a cross reference between the manufacturer-specific:naming of the ventilatory support
equipment's ventilation-modes and the ventilation-mode systematic coding scheme in[Annex E
of ISO 19223:2019.

c) If applicable, instructions for use intended for thesupervising clinician or healthcare praofessional
operator shall disclose:

1) the essential technical characteristics,ofleach recommended breathing system filter.
EXAMPLE Dead space and resistance.

2) a statement to the effect that prior to use the responsible organization needs to enpsure the
compatibility of the ventilator and all of the parts and accessories with which the ventilator is
intended to be used.

Check conformity by inspection of the instructions for use.

201.7.9.2.12 C(leaning; disinfection, and sterilization

IEC 60601-1:2005*AMD1:2012+AMD2:2020, 7.9.2.12, applies, except as follows:

Amendment:{add after normal use)

and singleyfault condition

Amenidment: (add after bulleted list)

ATl - e e £ ] - | Py o e £ 4l 'y ) 4l ] 4] :
ac) I'IIC I[TISLructioris JUI usc Slidll luUllLll_y (:llly lJUl LIUIIS Ul UIT gu.) puulwu_y.) LI Uusu LIIT Vt,ntllatory
support equipment that can become contaminated with body fluids or by microbial material
conveyed by the expired breathing gases during both:

1) normal condition; and
2) single fault condition.

Additional subclauses:
201.7.9.2.13.101 Additional requirements for maintenance

The instructions for use shall disclose:
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a) adescription of periodic safety inspections that should be performed by the operator;

b) thec

are and maintenance procedures for the internal electrical power source, including instructions

for recharging and, if applicable, replacement.

Check conformity by inspection of the instructions for use.

201.7.9.2.14.101 Additional requirements for accessories, supplementary equipment, used

material

NOTE

If applicable, the instructions for use shall disclose:

a) any1

EXAMPLE Where such components are flow-direction-sensitive components.

b) any
perfd

Check co

any adve
201.7.9.
NOTE
The tech
a) asul
and
men
b) thei
c) a pn
deta
instr

d) a summary description.of the means of initiating and terminating the inflation phase while in ea¢h

venti

e) a stg
comj
inter|

Lanl) H A | e 1 £ dlas 1 1 deans - Fall AA D
T'IITIT IS Sl,uuaul,c Ul TdtIUIIdIT TUIL LIS SUDCIdAUST LUIILAITIITU TIT UWIdUST An. 4.

estrictions on the positioning of components within the ventilator breathing system:and

reasonably foreseeable adverse effect of any recommended accessory’ on the essential
rmance or basic safety of the ventilatory support equipment.

hformity by inspection of the instructions for use and inspectionofithe risk management file for
rse effect of any recommended accessory.
8.1.101 Additional general requirements

There is guidance or rationale for this subclause contained.in Clause AA.2.

nical description shall disclose:

mmary description of the filtering or smoothing (e.g. averaging) techniques for all measur¢d
computed variables that are displayed or used for control necessary for the operator to form|a
al model of the operation of the ventilatoxy support equipment;

hterdependence of control functions;

eumatic diagram of the ventilatory support equipment, including a diagram for operator-
Chable parts of the ventilator breathing system either supplied or recommended in the
ictions for use;

lation mode; and
tement to\the effect that prior to use the responsible organization needs to ensure the

batibilitynef the ventilator and all of the parts and accessories with which the ventilator [is
ded tobe used; and

f) thei

Tternded positiomrof theoperator-

Check conformity by inspection of the technical description.

201.7.9.3.101 Additional requirements for the technical description

a) The

technical description shall include a description of a method for checking the proper

functioning of the alarm system for each of the alarm conditions specified in this Table 201.101,
except system recovery, if not performed automatically during the start-up procedure.

b) The technical description shall disclose which checks are performed automatically.

Check conformity by inspection of the technical description.
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201.8 Protection against electrical hazards from ME equipment

IE

C60601-1:2005+AMD1:2012+AMD2:2020, Clause 8, applies.

201.9 Protection against mechanical hazards of ME equipment and ME systems

IE

C60601-1:2005+AMD1:2012+AMD2:2020, Clause 9, applies, except as follows:

Additional subclause:

E}

201.9.4.3.101 Additional requirements for instability from unwanted lateral movement

NPTE There is guidance or rationale for this subclause contained in Clause AA.2.

vehicle, in an ambulance or on a wheelchair.

decelerations of 1,0 g longitudinal (forward, backward) and %0 g transverse (left, right) fg
5 s in each direction.

horizontal rotation. When rotating through a circle every 2 s at constant speed, the lateral (cg
acceleration is approximately 1,0 g.[46]

neck conformity by functional testing.

KAMPLE These tests can be performed by-using static loading, acceleration sleds or centrifuges.

D1.9.4.4 Grips and other handling devices
mendment (replace list item b) with):

Ventilatory support equipment shall be designed to include either:
1) to be carried by one hand; or
2) to be provided with a carrying case or bag that can be carried by one hand.

neck conformity by carrying with one hand or by using the carry case or in- with one hand.
dditional subclauses:

D1.9.6.2.1.101 Additional requirements for audible acoustic energy

The A-mmighfﬂd sound pressure level emitted hy the \/pnf'ilnf'nry support prlnn'pmpnf shall he:

Ventilatory support equipment shall include a means by which the ventilatory support equipment can
be secured without the use of a tool to prevent unwanted movement during transport whilg in use.

EXAMPLE 1 Means to restrain physically the ventilatory support equipment.during transport in & personal

The means shall secure the ventilatory support equipment se”as to withstand accelergtions or

r at least

EXAMPLE 2  Attach the ventilatory support equipment.to an armature at a 1 m radius from fn axis of

ntripetal)

1) measured in accordance with ISO 4871:1996 and ISO 3744:2010 using engineering method

grade 2; and

2) disclosed in the instructions for use.

b) The A-weighted sound power level shall be

1) calculated in accordance with 8.2.5 and 8.6 of ISO 3744:2010; and

2) disclosed in the instructions for use.
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c) Check conformity with the following test:

1) Place the ventilatory support equipment on the sound-reflecting plane and attach the least
favourable VBS from those indicated in the instructions for use.

NOTE1 The least favourable VBS configuration can vary by ventilation-mode, inflation-type and flow

patte

rn, as applicable.

2) If a humidifier is provided with or specified in the accompanying documents of the ventilatory

cunnorteainment includatha hyymidifiorin thatact and fill tatha laact favuanrahla laval
wpporteqiipment-includethe-humidifierinthetestand-filto-the leastfavourable level

3) Configure the test lung with the compliance and resistance components whose valtes”are
ndicated in Table 201.102.

) Acoustically isolate the test lung by a suitable means so that any noise caused by the tefst
lung does not interfere with the sound measurement of the ventilatory support equipment
i) Connect the patient-connection port to the test lung.

4) S$elect the test case from Table 201.102 that is the least favourableZventilation mode, inflatiop-
[ype and flow pattern.

NOTE 2 The least favourable ventilation mode, inflation-type-‘and flow pattern can vary by VBS

configuration.

5) Using a microphone of the sound level meter, conforming with the requirements of type|1
nstruments specified in IEC 61672-1:2013, measure the maximum time-weighted sound
bressure level using frequency weighting A and the time weighting F of the sound level meter
i.e. Larmax) at 10 positions in a hemispheré-with a radius from the geometric centre of the
bentilatory support equipment in a freecfield over a reflecting plane as specified in 8.1.1 pf
SO 3744:2010. Average the values in.conformity with 8.2.2 of ISO 3744:2010.

NOTE 3  There is guidance or rationalefor this list item contained in Clause AA.2.

6) C(alculate the A-weightedssound pressure level averaged over the measurement surface jn
hccordance with 8.2.2 of ISO 3744:2010.

7) (Qalculate the A-weighted sound power level in accordance with 8.6 of ISO 3744:2010.

8) C(onfirm thatthe‘criteria for background noise specified in 4.2 of ISO 3744:2010 are fulfilled.

9) Ensure that the average measured sound pressure level is less than or equal to that disclosed jn
the inStructions for use.

10) Ensure-thatthe-seund-pewerteveHsless-than-er-equal-to-that-diselosed-in-theinstruectionsfor

use.
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Table 201.102 — Test conditions for acoustic tests

Test condition
) For ventilatory support equipment intended to
Adjustable parameter provide tidal volume
VT 2300 ml VT <300 ml

Tidal volume, V@ 500 ml 150 ml
Set rate 10 breaths/min 20 breaths/min
L:E ratio 1:2 1:2
BAP 5 hPa (5 cmH20) 5 hPa (5 cmH20)
Resistance, RAI301[41][43] 5hPa-(1/s)"1+10 % 20 hPa-(1/s)71 £ 10 %
Compliance, Cab 50 ml-(hPa)-1+ 10 % 20 ml:thPa)-1+ 10 %

a V1 is measured by means of a pressure sensor on the test lung, where Vt =C3(Pmax-Pmin);
Vr  isthe volume delivered to the test lung;
C  isthe isothermal compliance of the test lung;
Pmin is the minimum pressure measured in the test lung;
Pmax is the maximum pressure measured in the test lung;

b The accuracy for C and R applies over the ranges of the measured parameters.

2/01.10 Protection against unwanted and excessive radiation hazards

IHC 60601-1:2005+AMD1:2012+AMD2:2020, Clause 10, applies.

2001.11 Protection against excessive temperatures and other hazards

[HC 60601-1:2005+AMD1:2012+AMD2:2020, Clause 11, applies, except as follows:
201.11.1.2.2 Applied parts not intended to supply heat to a patient
Amendment (add between theexisting paragraphs):

NPTE 100 There is guidance-or rationale for this subclause contained in Clause AA.2.

Inl normal use andrsingle fault conditions and over the rated flowrate range and at the maxim
operating température, the temperature of the gas delivered by the ventilatory support equipm

paitient-connection port, both with and without each humidifier specified for use in the instri
uge, whenaveraged over 120 s, shall not exceed:

ag) 70°°6; and

um rated
ent at the
iction for

------ 42 °C

exceed

~
3
[

b\\ A NArGIL a laxnt + an iz (o B 3£ anthalingy ot 4
Jai CHCTgy cqurvarcrc tO—r5— G air Ty a Sptemc—tatrrarpy 1ot~

197 k] /kg dry air) when averaged over 120 s.

Table 201.103 contains examples of combinations of temperature and relative humidity with such a

specific enthalpy.
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Table 201.103 — Examples of permissible combinations of temperature and relative

201.11.4
Amendm
NOTE 10

aa) Gas pathways through the ventilatory support equipment and jits_accessories not intended for sing|le

use {
gase

1)
2)

NOT]J
IEC6

bb) Disnmy

cc) Thes
acce!

1) cq
2) cd

3) b

humidity
Temperature (°C) Relative humidity (%)
43 100
44 95
45 90
48 76
50 69
55 52
60 40
65 30
70 23

.6 Cleaning and disinfection of ME equipment or ME system
bnt (add additional requirement as new first paragraph):

There is guidance or rationale for this subclause contained in Clause AA.2.
hat can become contaminated with body fluids or by contaminants carried by the expirgd
5 during normal condition or single fault condition shall be designed to allow for:
fleaning and disinfection; or
rleaning and sterilization.

E 101 Additional requirements are found in’ 11.6.7 of IEC 60601-1:2005+AMD1:2012+AMD2:2020 and
0601-1-11:2015+AMD1:2020, Clause.8:

antling or parts replacementiumay be performed to accomplish these processes.

e processing instructions,for the gas pathways of the ventilatory support equipment and ifs
bsories shall:

nform with ISO.47664-1:2021;
nform withlSO 14937:2009, if applicable; and

e disclesed in the instructions for use.

Amendm

bnt (nrlrf additional rprlruirpmpnf and rppln/‘p the /‘nmplinn/‘p f'pcl')-

dd) Ventilatory support equipment enclosures shall be designed to allow for surface cleaning and
disinfection to reduce to acceptable levels the risk of infection of operators, bystanders, or the
patient.

NOTE 102 ISO 14159 provides guidance for the design of enclosures.

ee) Thes

e processing instructions for the ventilatory support equipment enclosure shall:

1) conform with ISO 17664-2:2021; and

2) bedisclosed in the instructions for use.
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Check conformity by inspection of the risk management file. When conformity with this document can
be affected by the cleaning or the disinfection of the ventilatory support equipment or its parts or
accessories, clean and disinfect them for the number of cycles determined by the expected service life in
accordance with the methods indicated in the instructions for use, including any cooling or drying
period. After these procedures, ensure that basic safety and essential performance are maintained.
Confirm that the manufacturer has evaluated the effects of multiple processing cycles and the
effectiveness of those cycles.

NOTE 103 Additional information regarding the order of test is found in 211.10.1.1.

2
A
N

—_—
ey

A

ad

bl

A

D1.11.6.7 Sterilization of ME equipment or ME system
mendment (add note before compliance test):

DTE 100 Additional requirements are found in IEC 60601-1:2005+AMD1:2012+AMD2:2020, 11
C 60601-1-11:2015+AMD1:2020, Clause 8.

01.11.7 Biocompatibility of ME equipment and ME systems

mendment (add after existing text prior to the compliance statement):

1) The manufacturers of the ventilatory support equipment, the VBS; their parts and accesso
address in the risk management process the risks associated with the biocompatibility and
contamination of the gas stream arising from the gas pathway.

h) The gas pathways shall be evaluated for biocompatibility according to ISO 18562-1:2024.

01.11.8 Interruption of the power supply/supply mains to ME equipment

Iditional subclauses:

E equipment alarm condition

D1.11.8.101.1 Internal electrical power source and alarm conditions

DTE1  There is guidance ¢r rationale for this subclause contained in Clause AA.2.
Ventilatory support equipment shall be equipped with an internal electrical power source.
Ventilatory support equipment shall be equipped with an automatic switchover to thg
operation.

A fully charged internal electrical power source shall be capable of powering the ventilator]
equipment for at least 2 h.

.6.6, and

ries shall
potential

D1.11.8.101 Additional requirementsfor interruption of the power supply/supply mains to

internal

electrical power source when the supply mains falls outside the values necessary to maintain normal

y support

d) A means shall be provided for determining the state of this internal electrical power source.

A means shall be provided to indicate that the ventilatory support equipment is powered
internal electrical power source.

The ventilatory support equipment shall either:

1) be equipped with an alarm system that:

from the

i) detects an alarm condition of at least a low priority to indicate the switchover to the

internal electrical power source;

© IS0 2024 - All rights reserved
41


https://standardsiso.com/api/?name=6a9a5c2f83665f28e504bcfe263c574e

i

i

i

2)

NOT
alter

g) The

1) 1

2) 1

3) 1

4) A

Check co
201.11.§

ISO 80601-2-80:2024(en)

i) detects an alarm condition of at least a low priority to indicate there is at least 15 min of
remaining power available in the internal electrical power source;

ii) detects an alarm condition of at least a medium priority to indicate there is at least 5 min of
remaining power available in the internal electrical power source;

v) provides at least 5 min between the start of these two internal electrical power source
failure alarm conditions;

hat the impending internal electrical power source failure alarm condition is suppressedcorits
riority is changed.

2 The operator needs sufficient time “prior to the loss of all power” to take action to)ensure thiat
ative arrangements can be made to continue the function of the ventilatory support equipment.

nstructions for use shall disclose:
he operational time of the ventilatory support equipment when powered from each power
source under the conditions of a fully charged internal electrical power source and the
ronditions of Table 201.102;

he behaviour of the ventilatory support equipment after aswitch-over to

) the internal electrical power source, or

i) an alternative supply mains.

he behaviour of the ventilatory support equipment during the recharging of
) the internal electrical power source, or

i) an alternative supply mains.

he minimum time between‘complete loss of internal electrical power source and

) the start of the(low priority impending internal electrical power source failure alarm
condition, and

i) the medium priority impending internal electrical power source failure alarm condition.

hformity by functional testing and inspection of the instructions for use.

.101.2 Alternative power supply/supply mains

a) The ventilatory support equipment shall have a means of connection to an alternative supply mains.

EXAMPLE 1 A 12V d.c, 100 W connector for connection to an automotive vehicle power source.

EXAMPLE 2 A connection to alternative d.c. power source.

b) The instructions for use shall include:

1) adescription of the means of connection;

2) the rated voltage range;
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3) the nominal voltage; and

4) the maximum current required.

Check conformity by inspection and inspection of the instructions for use.

201.12 Accuracy of controls and instruments and protection against hazardous
outputs

IH
2

A

ad

bl

C60601-1:2005+AMD1:2012+AMD2:2020, Clause 12, applies, except as follows:

01.12.1 Accuracy of controls and instruments

mendment (add after existing sentence):

conditions specified in IEC 60601-1:2005+AMD1:2012+AMD2:2020, Z1:2, but with the 1
extended from the range of ‘100 Ix to 1 500 Ix’ to the range of ‘100 Ix £6y10 000 Ix’.

b) The ventilatory support equipment may provide means to reduce the visibility of its con
indicators either automatically or by the operator action.

1) If provided, the ventilatory support equipment shall automatically resume normal
during an alarm condition.

neck  conformity by functional testing (and application of the tests
C60601-1:2005+AMD1:2012+AMD2:2020, 7.1.2.

Iditional subclauses:

D1.12.1.101 Inflation types

bntilatory support equipment shall be equipped with at least:

a volume-control inflation type;-er

a pressure-control inflation type.

neck conformity bydnspection.
D1.12.1.102 Volume-control inflation-type
If a volume-control inflation-type is provided, then with a volume-control inflation-type selg

the ventilatory support equipment operating in normal condition, the accuracy, as detern
the'test settings and conditions specified in this document, shall be disclosed in the instruy

1) The controls and indicators of ventilatory support equipment shall be~clearly legible under the

ght level

trols and

visibility

of and

rcted and
hined for
ctions for

use, as:

1) the maximum bias error; and
2) the maximum linearity error.

EXAMPLE #(5 ml+ 10 % of the set volume)

b) This disclosure shall include at least:

1) the maximum error of the tidal volume in relation to the set value; and
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2) the maximum error of the PEEP in relation to the set BAP value

All of the errors may be separately reported for the following ranges of intended tidal volume:
1) Vr=300ml; and

2) 300ml=Vr250ml

The accuracy of the performance of the ventilatory support equipment shall either be:

1) Jietermined for each VBS configuration indicated in the instructions for use; or
2) determined for the worst-case VBS configurations indicated in the instructions for use
NOTE1  The worst-case VBS configuration can be different for each error or nominal tidal volume.

If worst-case VBS configurations are used, the rationale for their selection shdllybe documented
the risk management file.

Chedk conformity by inspection of the risk management file for the rationale, if applicable, and wi
the fpllowing tests for tidal volume and end-expiratory pressure errors.

1) $et up the ventilatory support equipment as shown in Figure.201.101.

n

th
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ventilatory support equipment under test (single or dual limb)

artificial leakage (applies for pressure-control inflation-type only), see Table 201.105, note b
pressure sensor

flow sensor, with a 10 % to 90 % rise time of no greater than 10 ms (applies for volume-control inflation-type only)
data acquisition system, with.minimum sample rate of 200 samples/s
temperature sensor

resistance in series with'the test lung (Riung)

pressure sensor, with a 10 % to 90 % rise time of no greater than 10 ms
compliance of the test lung (Cung)

test lung

Figure 201.101 — Typical test setup for volume-control and pressure-control inflation-type
accuracy

2) If applicable, determine or input the VBS compliance required for compliance corrpction as

indicated in the instructions for use and activate this correction. If a humidifier is used, fill the
humidifier to the maximum water level prior to determining the VBS compliance.

3) Use the test parameters and settings of the first applicable row (selected by intended tidal
volume) of Table 201.104. Wait for steady-state conditions to be achieved.

NOTE 2 Potentially, for some of these tests (i.e. those utilizing a VBS with a large compliance and a high
resistance) the end-expiratory flow will not reach zero.
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Table 201.104 — Type test settings for volume-control inflation-type type

Test lung parameters Ventilatory support equipment settings
. . Tidal .
Test Compliance Linear(30][41][43]] Set rate? Inspiratory BAP
. volume ,
number resistance time
(ml-(hPa)1) (hPa-(1/s)1) hPa
10 % +10% ml breaths/min S (cmH20)
1 b b l“'I{GA;lllulll h h b
settable
tidal
volume
2 50 5 500 20 1 5
3 50 20 500 12 1 10
4 20 5 500 20 1 5
5 20 20 500 20 1 10
6 20 20 300 20 1 5
7 20 50 300 12 1 10
8 10 50 300 20 1 10
9 10 10 200 20 1 5
10 —b —b Minimum —b —b —b
settable
tidal
velume
2 In the ase that end-expiratory flow does not reach zere, reduce the set rate until it does for at least 50 ms.
b The inftructions for use shall indicate this value.

4)

5)

6)

7)

8)

9)

Determine the tidal volume, for-example by integration of the flow signal provided by|a
falibrated flow sensor located.at the patient-connection port or by the product of the test lung
rompliance and the measured change of test lung pressure compensated, if necessary, for
emperature effects due'to fast compression of the gas, if necessary.

NOTE 3 Additionakinformation on the construction of an isothermal test lung is found in Referenfe
38].

Compare the Tesult with the volume setting for the test. Confirm that the accuracy is within the
folerancelindicated in the instructions for use.

Determine the PEEP as the average of the airway pressure measurements over the last 50 ms pf

1 . L
tireexpiratory prase:

Compare the result with the set BAP setting for the test. Confirm that the resulting difference is
within the tolerance indicated in the instructions for use.

Repeat 3) to 7) for 30 consecutive breaths.

Repeat 3) to 8) for each applicable row (selected by intended tidal volume) of Table 201.104.

10) If a humidifier is included in the VBS, repeat the tidal volume tests with the minimum humidifier

water level without re-determining the VBS compliance.
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11) Unless it can be demonstrated that the worst-case flow pattern (e.g. constant flow, descending
ramp flow) has been selected for the tests, repeat 2) to 10) for each flow pattern available on

the ventilatory support equipment.

12) If the ventilatory support equipment permits operation without compliance correctio
2) to 11) without compliance correction.

201.12.1.103 Pressure-control inflation-type

n, repeat

a

If—a pressure-control injlation-type 1s provided, then with a pressure-control Injlation-type
and the ventilatory support equipment operating in normal condition, the accuracy as)de
for the test settings and conditions specified in this document shall be disclosed in‘the ins
for use, as the maximum error from the set pressure, as:

1) the maximum bias error; and

2) the maximum linearity error.

EXAMPLE #(3,0 hPa + 5 % of the set pressure) (+(3,0 cmH20 + 5 % of the set pressure))
This disclosure shall include at least:

1) the maximum error of the airway pressure (Paw) abthe end of the inflation phase in ré
the set value;

2) the maximum error of the airway pressure-(Paw) at the end of the inflation phase in r¢
the set value under leak condition;

3) the maximum error of the airway pressure (Paw) at the end of the expiratory phase in r
the set value; and

4) the maximum error of the-airway pressure (Pa.w) at the end of the expiratory phase in r
the set value under leak-condition.

selected
fermined
tructions

blation to

blation to

blation to

blation to

All of the errors may be.separately reported for the following ranges of intended tidal volume:

1) V=300 ml-and
2) 300 mleVt 250 ml
The aecuracy of the performance of the ventilatory support equipment shall either be:

1) Y determined for each VBS configuration indicated in the instructions for use; or

Z) determined for the worst-case VB5 conliguration indicated 1n the instructions for use.

NOTE1 The worst-case VBS configuration can be different for each error or each nominal tidal volume

range.

If worst-case VBS configurations are used, the rationale for their selection shall be documented in

the risk management file.

Check conformity by inspection of the risk management file for the rationale, if applicable,
the following tests for end-inspiratory and end-expiratory pressure errors.

1) Setup the ventilatory support equipment as shown in Figure 201.101.

© IS0 2024 - All rights reserved
47

and with


https://standardsiso.com/api/?name=6a9a5c2f83665f28e504bcfe263c574e

ISO 80601-2-80:2024(en)

2) If applicable, determine or input the VBS compliance required for compliance correction as
indicated in the instructions for use and activate this correction. If a humidifier is used, fill the
humidifier to the maximum water level prior to determining the VBS compliance.

3) Use the test parameters and settings of the first applicable row (selected by typical intended
tidal volume) of Table 201.105. Wait until steady-state conditions are achieved.

NOTE 2 Potentially, for some of these tests (i.e. those utilizing a VBS with a large compliance and a high
resistance) the end-expiratory flow will not reach zero.

Table 201.105 — Test settings for pressure-control inflation-type type
Test lung parameters Ventilatory support equipment settings
Intended -
tidal Compliance L!near Leakageb Set rater Inspiratory A Bap
Test volume? resistance 8 ; N
number, [30][41][43] timed inspiratory
1/min pressuree hPa
(ml(hPa)™) hPa
ml (hPa(l/s)") +10 % - (cmH:0
10 % +10 % 0 breaths/min s (cmH20) )
1 —f —f —f —f —f > f Maximum —f
settable
pressure
2 500 50 5 0 20 1 10 5
3 500 50 20 0 12 1 15 10
4 500 20 5 0 20 1 25 5
5 500 20 20 0 20 1 25 10
6 500 50 5 5 20 1 25 5
7 500 50 20 10 12 1 25 10
8 300 20 20 0 20 1 15 5
9 300 20 50 0 12 1 25 10
10 300 10 50 0 20 1 30 5
11 300 20 20 3 20 1 25 5
12 300 20 50 6 12 1 25 10
13 200 10 10 0 20 1 25 10
14 —f —f —f —f —f —f Minimum —f
settable
pressure
a The volume in this column is intended to be used for the selection of the test conditions and parameters based on the
intendef tidal volume of the ventilatory support equipment.
b For the purpose of this test, the VBS under test is set up with the artificial leakage (item 4 in Figure 201.101) at a
constant pressure of 20 hPa.
¢ In the case that end-expiratory flow does not reach zero, reduce the set rate until it does for at least 50 ms.
d The rise time of the ventilatory support equipment should be set to a value that ensures that the set pressure can be
reached within the inspiratory time.
e For the purposes of this test, the set pressure is relative to set BAP.
fThe instructions for use shall indicate this value.

4) Determine the airway pressure at the end of the inflation phase as the average over the
preceding 50 ms.
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5) Compare the result with the pressure setting for the test. Confirm that the resulting difference

is within the tolerance indicated in the instructions for use.

6) Determine the PEEP as the average of the airway pressure measurements over the last
the expiratory phase.

7) Compare the result with the set BAP for the test. Confirm that the resulting difference
the tolerance indicated in the instructions for use.

QY L. 2

50 ms of

is within

D 22 [~ A Py . 1 1
O) RCPCdL 4] L0 7 J 101 oU CUIISECULIVE DI CAlllS.

9) Repeat 2) to 8) for each applicable row (selected by intended tidal volume) of Table 20

humidifier water level without re-determining the VBS compliance.

2) to 10) without compliance correction.

12) Compare each result to the tolerance indicated in the instruetions for use.

201.12.1.104 Other inflation-types

a)] If other inflation-types are provided, then with each:other inflation-type selected and the vé
support equipment operating in normal condition,

1) the performance and
2) their pass-fail criteria,

as determined by the manufacturer;-shall be disclosed in the instructions for use.

volume:

1) Vr=300ml; and

2) 300 ml =z P50 ml

c) The pass-fdil criteria of the performance of the ventilatory support equipment shall either b
1) <determined for each VBS configuration indicated in the instructions for use, or

2) determined for the worst-case VBS configuration indicated in the instructions for use.

1.105.

10) If a humidifier is included in the VBS, repeat the airway pressure tests ‘with the minimum

11) If the ventilatory support equipment permits operation without cempliance correction, repeat

ntilatory

b] All of the pass-fail criteria may be separately reported for the following ranges of intended tidal

D

NOTE The worst-case VBS configuration can be different for each error or each nominal tidal volume

range.

d) If worst-case VBS configurations are used, the rationale for their selection shall be documented in

the risk management file.

e) The technical description shall disclose a summary of the test method and the details nec
reproduce the test results used to test each other inflation-type.

essary to

Check conformity by inspection of the of the of the risk management file for the rationale, if applicable,

and with the tests described in the technical description.
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201.12.4 Protection against hazardous output

201.12.4.4 Incorrect output

aa) Any pressure setting change and its relation to any other pressure settings shall be displayed while

the s

bb) Any
inspi

etting is performed.

setting that affects the I:E ratio or inspiratory time shall be displayed with the I:E ratio and
ratory time while the setting is performed.

cc) The
the A
(see

dd) The

profé
setti]

EXANIPLE Settings needing protection include set rate, I'E ratio, inspiratory/time, adjustable pressufe

limit
Check co
Additiond

201.12.4
NOTE 1

a) The
airw

b) The
1) 1
2) 1

c) Undg
+49

d) The
least
reac

bentilatory support equipment shall provide the responsible organization with a means torallow
ealthcare professional operator to have direct access to the ventilation settings and alasmlimits
201.108).

~

ventilatory support equipment shall provide the responsible organization or the healthcale
ssional operator with a means to restrict the lay operator from adjusting the ventilatign
hgs and alarm settings (see 201.108).

ition, high inspiratory pressure alarm limit, and inflation-type.

hformity by functional testing.

1l subclauses:

.101 Measurement of airway pressure
There is guidance or rationale for this subclause contained in Clause AA.2.

ventilatory support equipment shall be equipped with monitoring equipment to indicate the
1y pressure.

bite of actual measurement
may be anywhere in the ventilator breathing system, but
he indicated value shall\be referenced to the patient-connection port.

r steady-state coehditions, the indicated airway pressure shall be accurate to within * (2 hlPa
b of the actualseading) (* (2 cmH20 + 4 % of the actual reading) ).

nirway pressure monitoring equipment shall be equipped with an alarm system that detects pt
a medium priority alarm condition to indicate when the low-airway pressure alarm limit |is
neds

1

he airway pressure monitoring equipment may be equipped with an alarm system

i) that starts with a low priority alarm condition to indicate when the airway pressure reaches

the alarm limit and,

ii) if this state continues, escalates to a medium priority alarm condition.

e) The low airway pressure alarm signal may be inactivated with alarm off.

f) Alarm off may be activated by the ventilatory support equipment.

g) The low airway pressure alarm limit may be
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1) pre-adjusted,

2) responsible organization-adjustable,

3) operator-adjustable,

4) ventilatory support equipment-adjustable, or

5) acombination of operator-adjustable and ventilatory support equipment-adjustable.

A

a

If the airway pressure alarm limit is adjustable by the ventilatory support equipment; a
description of the algorithm that determines the alarm limit value shall be disclose
instructions for use.

DTE 2  Depending on the type of ventilation-mode being used, there can be more than ‘ohe active alar

neck conformity by functional testing.

D1.12.4.102 Maximum limited pressure protection device
DTE1  There is guidance or rationale for this subclause contained in Clause AA.2.

protection device shall be provided to prevent the airway pressure from exceeding for m
D0 ms the lower of:

20 hPa (20 cmH,0) more than the high-pressure alarm limit; or

90 hPa (90 cmH;0).
DTE 2 This requirement applies in both norial condition and single fault condition. See 201.3.263.
DTE3  Seealso 201.12.4.103.

neck conformity by functional testing.

D1.12.4.103 High-pressure.alarm condition

If the maximum limited pressure is greater than 40 hPa (40 cmH:0), the ventilator)
equipment shallCbe” equipped with an alarm system that detects a high airway pressu
condition to indicate when the high airway pressure alarm limit is reached.

The highrairway pressure alarm condition shall be

1)« high priority, or

summary
d in the

m limit.

ore than

support
re alarm

2) medium priority and escalate to high priority if the high-airway pressure alarm condit.

on exists

for longer than ten consecutive inflations or 30 s, whichever is less.
3) The priority may escalate sooner than ten consecutive inflations or 30 s.
The high airway pressure alarm limit may be
1) independently adjustable,
2) connected to an adjustable pressure limitation, or
3) related to the set pressure of the ventilatory support equipment.
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If the alarm limit is independently adjustable, it shall not be possible to set the high-airway pressure
alarm limit to a value:

1) less than that of the adjustable pressure limitation; and
2) greater than the maximum limited pressure.

Means shall be provided to require the operator to perform a deliberate sequence of actions to
confirm the setting of the high-pressure alarm limit to values exceeding the lower of:

1) 2¢ hPa (20 cmH,0) more than the highest of the current operator-set inspiratory pressures;r

NPTE 1 An example of the operator-set inspiratory pressure is the sum of the set BAP and”the set
Alinspiratory pressure.

NPTE 2 An example for a bi-level positive airway pressure ventilation-mode, is the sum of the set BAPy
and the set Ay inspiratory pressure. See 1SO 19223:2019, Figure C.33.

NPTE 3 The operator-set pressure does not apply when by design the véntilatory support equipmept
adjusts the airway pressure on an inflation-by-inflation basis.

2) 40 hPa (40 cmH-0).

Patignt-generated transient pressure increases should not cause the high airway pressure alarm
condjtion.

EXANPLE A transient pressure increase caused by the patient coughing.

The high airway pressure alarm condition delay shall not exceed 200 ms and the ventilatory suppart
equipment shall

1) actto attempt to cause the pressure fo'start to decline within that duration, and
2) actto prevent the pressure from.continuing to rise.

The high-airway pressure alarm-condition shall not terminate until the airway pressure is below the
hightairway pressure alarmJimit for more than the lesser of:

1) three consecutive inflations; or
2) 15s.

The maximum alarm signal generation delay of the high-airway pressure alarm condition shall npt
excepd-the'lesser of:

1) three consecutive inflations; or
2) 15s.

In normal condition, whenever the high-airway pressure alarm condition occurs, the ventilatory
support equipment shall reduce the airway pressure to the set BAP level within the lessor of:

1) one respiratory cycle; or

2) 5s.
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1) During single fault condition, the ventilatory support equipment shall reduce the airway pressure to
the set BAP level or below within no more 30 s.

Check conformity by functional testing.

201.12.4.104 Measurement of expired volume

If ventilatory support equipment is equipped with monitoring equipment for indicating the volume
expired through the patient-connection port, the accuracy shall be disclosed in the instructions for use.

201.12.4.105 Hypoventilation alarm condition

a)] The ventilatory support equipment shall be equipped with monitoring equipment ywith an alarm
system that detects an alarm condition to indicate hypoventilation.

b] The hypoventilation alarm condition shall include the detection of a,lack of conngction or
disruption of the gas delivery to the airway device from the ventilatory support equipment.

EXAMPLE 1 A lack of connection of the breathing system to the gas output port.
EXAMPLE 2 The incorrect configuration of the breathing system.

EXAMPLE 3 The inadvertent disconnection of breathing system/components.

EXAMPLE 4 A lack of connection between the patient-cannection port and airway device.
NPTE The hypoventilation alarm condition can be determined, amongst other things, by the measurement of
the variations of airway pressure, expiratory volumeytidal volume or low respiratory rate or by an fntelligent

algrm system utilizing one or more variables.

Check conformity by functional testing.

201.12.4.106 High leakage alarm.condition
NPTE There is guidance or rationale for this subclause contained in Clause AA.2.

a] The ventilatory support.equipment may be equipped with an alarm system that detects a |technical
alarm condition to indicate when conditions in the VBS reach the alarm limit for high leakage.

b) If provided, the high leakage technical alarm condition
1) shall béatleast medium priority, unless

2) _anintelligent alarm system, based on additional information, determines that the high leakage
technical alarm condition:

i) issuppressed; or
ii) its priority is changed.

c) The high leakage technical alarm condition may be disabled when the tidal volume monitoring
equipment is in use.

Check conformity by inspection.

201.12.4.107 CO; rebreathing

NOTE 1 There is guidance or rationale for this subclause contained in Clause AA.2.
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a) Ventilatory support equipment shall be designed so that rebreathing of carbon dioxide is minimised
to an acceptable level as specified by ISO 17510:2015, 5.3.

NOTE 2  The design of the ventilatory support equipment can be such that this requirement is satisfied
without a designated mask or accessory.

b) The non-rebreathing performance of the ventilatory support equipment shall either be

1) determined for each VBS configuration indicated in the instructions for use, or

2)
NOT

c) If wg
the

d) Use
ISO 1

1)

e) Cheg
1) 1
2)

y

letermined for the worst-case VBS configurations indicated in the instructions for use.
3 The worst-case VBS configuration can be different for each error or nominal tidal volume.

rst-case VBS configurations are used, the rationale for their selection shall be dgcumented |n
isk management file.

of ventilatory support equipment with a designated mask or accessony-that conforms with
7510:2015, 5.3, may be used to conform with this requirement.

n such a case, the accompanying documents shall include

) awarning to the effect that “Warning: To prevent asphyxia when ventilating noninvasively,
use a mask or accessory that minimizes carbon dioxide rebreathing; and

i) if applicable, a warning to the effect that “Warning: To prevent asphyxia when ventilating
noninvasively, use a mask or accessory that permits spontaneous breathing in the case that
patient flow exceeds that provided by the-gentilator”, and

ii) the list of designated masks or accessories, or

v) alternatively the necessary information to locate such a list.

EXAMPLE The address of the list on a website.

k conformity by:

nspection of the inStpuction for use, or

where the ventilatory support equipment provides the means of conformity, inspection of the

risk management file and application of limits given in 5.3 of ISO 17510:2015 and the tests pf

Annex F\of’ SO 17510:2015, using the ventilatory support equipment as the flow source and

'eplacing the breathing tube by the VBS for the test. Where a mask is not used, the mask and
simulated patient head of Figure F.1 of ISO 17510:2015 are replaced by a direct connection.

201.12.101 Protection against accidental adjustments

NOTE 1

There is guidance or rationale for this subclause contained in Clause AA.2.

a} Means of protection against accidental adjustment of controls that can create a hazardous situation

shall

be provided.

b} Means shall be provided to require the operator to perform a deliberate sequence of actions to
confirm any airway pressure settings exceeding 40 hPa (40 cmH;0). See also 201.12.4.103 e) 2) and
206 b) 8).
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NOTE 2 This can be accomplished by means of hardware or software or a combination of both.

NOTE 3 This can be accomplished by two dedicated confirmation actions.

c} It shall be possible to set all ventilatory support equipment parameters prior to starting any
ventilation-mode.

d} The usability of these means of protection shall be evaluated in the usability engineering process.

NQTE 4 The requirements for the usability engineering process are found in

IEC 60601-1:2005+AMD1:2012+AMD?2:2020, 12.2, and IEC 60601-1-6:2010+AMD1:2013+AMD2:2(020.

Check conformity by functional testing and inspection of usability engineering file.

2001.13 Hazardous situations and fault conditions for ME equipment

IHC 60601-1:2005+AMD1:2012+AMD2:2020, Clause 13, applies, except as follows:
Adlditional subclauses:
201.13.2.101 Additional specific single fault conditions

NPTE There is guidance or rationale for this subclause contained.in"Clause AA.2.

<

bntilatory support equipment shall be so constructed that the following single fault conditions do not
cquse an unacceptable risk:

a] misconnection of a VBS control connection, monitoring connection or accessory connectioni
EXAMPLE 1 Misconnection of expiratory valye ¢ontrol tubing to a gas sampling port.
b] adisconnection or blockage of the gas.delivery to the ventilatory support equipment;

c) a disconnection or blockage of'the gas delivery to the patient-connection port from the ventilatory
support equipment;

d] when present, disconnection or blockage of the gas flow pathway from the patient-connegtion port
to the exhaust port;

e] failure to install;rémoval of or failure of an operator-detachable breathing system filter; and

f)] interruptien-'of a functional connection between parts of the ventilatory support equipment or
ME system.

EXAMPLE 2 Loss of communication between the ventilatory support equipment and its remote |(wired or
wireless) control or monitoring module.

EXAMPLE 3 Loss of communication between the ventilatory support equipment and its distributed alarm
system.

Check conformity by functional testing and inspection of risk management file.
201.13.102 Independence of ventilation control function and related risk control measures

NOTE There is guidance or rationale for this subclause contained in Clause AA.2.
a) Asingle fault condition shall not cause the simultaneous failure of:

1) the ventilation-control function; and
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2) the corresponding protection device.

b) A single fault condition shall not cause either of the following to fail in such a way that the loss of the
ventilation-control function is not detected:

1) aventilation-control function and the corresponding monitoring equipment, or

2) aventilation-control function and the corresponding alarm system.

Check £ O T s 1L s | DT
€CK Coprormity- oy mspectroanarairctronar teStmg:

201.13.2.103 Failure of functional connection to a ventilatory support equipment control or
monitorjng means

NOTE There is guidance or rationale for this subclause contained in Clause AA.2.

a) Following the failure of a functional connection to a ventilatory support equipmentcontrol or
moniftoring means, the ventilatory support equipment shall continue to ventilate'the patient.

b) The Ventilatory support equipment shall be equipped with an alarm system(that detects a technical
alarm condition to indicate this communication failure.

c) The dommunication failure technical alarm condition:
1) shall be at least medium priority; unless

2) am intelligent alarm system, based on additional information, determines that the communicatign
fajilure technical alarm condition:

1) issuppressed; or

i) the priority is changed.

Check copformity by functional testing.

201.14| Programmable electrical medical systems (PEMS)

IEC 60601-1:2005+AMD1:2012+AMD2:2020, Clause 14 applies, except as follows.
201.14.1 General

Amendment (add prier~to the compliance check):

aa) The programmable electronic subsystems (PESS) of ventilatory support equipment shall be developed
with p désign process conforming with:

1) IEC 62304:2006+AMD1:2015; and
2) IEC81001-5-1:2021.

bb) The ventilation control software items of the ventilatory support equipment PESS without an
independent risk control measure external to the PESS shall be considered as software safety

Class C.

201.14.101 Cybersecurity capabilities

a) Aventilatory support equipment should contribute to safe operation related to cybersecurity.
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b) Risk control measures as specified in IEC/TR 60601-4-5:2021 Clauses 4 to 7 should be implemented
as appropriate with following specific additions to IEC/TR 60601-4-5:2021, 4.6.3.

1) Essential function: After disconnection of all data interfaces to IT-network connections possibly
subject to attack (via physical or logical disconnection), if necessary, after restarting the
ventilatory support equipment once, all clinical functions except those related to the affected
remote functionality should be in place and operate as intended.

2) Firecall functions: If authentication for operators to operator-accessible settings is in place also
forthe user interface, a firecati function stroutd be abte to overrule that operator autiigntication
combined with a log entry protected against modifications by the operator (i.e) rdsponsible
organization log).

3) Target security level SL-T: For user interfaces and for remote setting of clinical functions, the
expected security level of SL-T, as specified in IEC/TR 60601-4-5:2021is 1 or befter. The
expected security level of SL-T, as specified in IEC/TR 60601-4-5:202T;is 2 or better fpr secure
updates or restorage of software, remotely or locally.

2001.15 Construction of ME equipment

IHC 60601-1:2005+AMD1:2012+AMD2:2020, Clause 15, applies, except as follows:
2P1.15.101 Mode of operation

Ventilatory support equipment shall be suitable for continuous operation.

Check conformity by inspection.

2D01.15.102 Pre-use check

a] The ventilatory support equipment-shall be provided with means that allow the following to be
functionally tested by the layoperator to determine if they are operating correctly and ready for
use:

1) the assembled breathing tubes and related accessories;

2) switchover to-and operation from the internal electrical power supply;
3) all alarm signals, including, if provided, the alarm signals from a distributed alarm system;
4) ifpnovided, high leakage (circuit disconnect) alarm condition.

b] This test method

1) shall be performed automatically by the ventilatory support equipment, but
2) may require operator action.

EXAMPLE Combination of the power-on self-test routines and operator actions that functionally check the
alarm signals.

NOTE Additional requirements are also found in 201.7.9.2.8.101.

c) The model or type reference of any required accessories or test equipment needed to perform these
tests shall be disclosed in the instructions for use for the lay operator.
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instructions for use for the lay operator shall disclose the procedure by which tests are

performed.

Check conformity by inspection of the instructions for use and functional testing.

201.16 ME systems

[EC 60601-1:2005+AMD1:2012+AMD2:2020, Clause 16, applies, except as follows:

Addition

201.16.1.101 Additional general requirements for ME systems

Accessories connected to the VBS shall be considered to

a) bep

b) forman ME system with the ventilatory support equipment.

For accegsories as part of the ventilatory support equipment, check conformity in combination with the

ventilato

The testing need not to be repeated for each combination for a family of accessories with a family

ventilato

For accegsories forming an ME system with the ventilatory support equipment, apply the requiremenits
of IEC 60601-1:2005+AMD1:2012+AMD2:2020, 16.1.

Check

[EC 606(0/1-1:2005+AMD1:2012+AMD2:2020, 16.1,\and by application of the relevant tests of this
documert.

201.16.3 Accompanying documents of anME system

Amendm

NOTE 10(Q There is guidance or ratienale for this subclause contained in Clause AA.2.

100)

EXAMPLH 100 Blower-based ventilatory support equipment operating with settings that result in the delivered
breathing|gas temperature exceeding 27 °C can cause the humidifier to reduce humidity output below the lowpr
limit allowedAhy1SO 80601-2-74.

201.17

which elevated temperature of the gas at the ventilatory support equipment gas output port cdn
lead to the failure,of a respiratory gas humidifier to function to specification.

rsubclause:

rt of the ventilatory support equipment, or

"y support equipment.

pf
[y support equipment. See 201.5 for worst-case combinations.

conformity by application of the relevant tests of this document and

bnt [add after list element c)]:

If applicable, a_description of the use scenarios and ranges of ventilation settings over

Electromagnetic compatibility of ME equipment and ME systems

IEC 60601-1:2005+AMD1:2012+AMD2:2020, Clause 17, applies.

Additional clauses:
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201.101 Gas connections

201.101.1 VBS connectors

201.101.1.1 General

NOTE There is guidance or rationale for this subclause contained in Clause AA.2.

Operator-detachable VBS connections through which the main flow of gas to or from the patient passes

11

a

0

a

c)
sk
C

2

T

a

normal condition, excluding the patient-connection port

shall be:
1) a 15 mm connector conforming with ISO 5356-1:2015;
2) a 22 mm connector conforming with I[SO 5356-1:2015; or

3) for ventilatory support equipment only intended for tidal volumes of <300 ml, a
connector conforming with ISO 5356-1:2015; or

may be a non-conical connector that does not engage with-a conical connector conforn
ISO 5356-1:2015.

neck conformity by application of the tests of ISO 5356-1:2015 and functional testing.
D1.101.1.2 Other named ports

D1.101.1.2.1 General

berator-detachable connectors used within the VBS for:

control functions;
monitoring functions; and
other accessory functiofis)

jall be non-interchangeable.

neck conformity by functional testing.

)1.101.1.2.2{Patient-connection port

he patient“connection port shall be one of the following:

a'15 mm conical socket connector conforming with ISO 5356-1:2015;

11,5 mm

ling with

b) acoaxial 15 mm/22 mm conical connector conforming with ISO 5356-1:2015;

c)

a non-conical connector that does not engage with a conical connector conforming with

ISO 5356-1:2015.

Check conformity by application of the tests of ISO 5356-1:2015.

201.101.1.2.3 Gas output port and gas return port

a) The gas output port and the gas return port, if equipped, shall be one of the following
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1) 22 mm conical cone connector conforming with I[SO 5356-1:2015.

2) 15 mm conical cone connector conforming with ISO 5356-1:2015.

3) coaxial 15 mm/22 mm conical connector conforming with ISO 5356-1:2015.

4) a

non-conical connector that does not engage with a conical connector conforming with

ISO 5356-1:2015.

b)
conn
Check co
201.101
NOTE
The vent
Check co
201.101
NOTE 1
a) Ifpr
1) 1
2) 1
NOTE
or th
NOTE
consi
b) The
ISO &
c) Aga
1) 1

ml, may be equipped with a gas output port or a gas return port using a 11,5 mm conicalcone
ector conforming with 1ISO 5356-1:2015.

hformity by application of the tests of ISO 5356-1:2015.
1.2.4 Manual ventilation port
There is guidance or rationale for this subclause contained in Clause AA.2.

latory support equipment shall not be equipped with a manual ventilation port.
hformity by inspection.
1.2.5 Gas pathway connection port

There is guidance or rationale for this subclause containedin Clause AA.2.

vided, the gas pathway connection port of a ventilator, VBS or accessory shall:
be provided with a means to secure the accessory in position; and
be provided with a means to secure elosure after removal of the accessory.

2 This port connects to the gas pathway and is generally used e.g. for measuring gas concentrations
e entrainment of oxygen.

3  For the purposes of'this document, the temperature probe port specified in ISO 80601-2-74 is npt
dered an accessory port.

gas pathway-~cennection port of a ventilator, VBS or accessory may conform with
0369-7:2024"

b pathway~Connection port that conforms with ISO 80369-7:2021 shall:

he“marked with either:

i) the symbol ISO 7000-1641 (see IEC 60601-1:2005+AMD1:2012+AMD2:2020, Table D.1,

symbol 11); or

ii) if the marking is the primary risk control measure, the safety sign 1SO 7010-M002 (see

IEC 60601-1:2005+AMD1:2012+AMD2:2020, Table D.2, safety sign 10).

2) include in its instructions for use a warning to the effect that “Warning: As this [insert name of
medical device here] uses a Luer connector for other than intravascular or hypodermic access,
there is a possibility that an inadvertent connection can occur between this [insert name of
medical device here] and another medical device or accessory using a Luer connector, which
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can result in a hazardous situation causing harm to the patient. Special measures need
by the user to mitigate these reasonably foreseeable risks."

be taken

Check conformity by inspection and, if applicable, by application of the tests of ISO 80369-7:2021.

201.101.1.2.6 Monitoring probe port

If

a port is provided for introduction of a monitoring probe, it shall:

a) not be compatible with connectors specified in ISO 5356-1:2015;

b]

A
Cd

be provided with a means to secure the probe in position; and
be provided with a means to secure closure after removal of the probe.

neck conformity by inspection and application of the tests of ISO 5356-1:2015,
D1.101.1.2.7 Gas exhaust port

[SO 5356-1:2015.

gas scavenging system (AGSS) that conforms with ISO 80601-2-13:2022.

A ventilatory support equipment shall be designed\so that any provided gas exhaust pq
obstructed during use.

neck conformity by inspection and application-of the tests of ISO 5356-1:2015.
D1.101.1.2.8 Flow-direction-sensitive components
DTE There is guidance or rationale for this subclause contained in Clause AA.2.

y operator-detachable flowtdirection-sensitive component of the VBS shall be so designe
nnot be fitted in such a wayythat it presents an unacceptable risk to the patient.

neck conformity by~inspection of operator-detachable flow-direction-sensitive compon
spection of the riskimanagement file.

D1.101.1.2.9 {Temperature sensor port

ne VBS omay be equipped with a temperature sensor port conforming with 201.
0 80601-2-74:2021.

01.101.2 Oxygen inlet connector

If a connector is provided for the gas exhaust port, it shall be a 30°mm connector conformiing with

NOTE A 30-mm connector conforming with ISO 5356-1:2015"1s suitable for connection to apaesthesia

rt is not

d that it

bnts  and

101.8 of

201.101.2.1 Low pressure

a) An oxygen inlet connector of the ventilatory support equipment or ventilator breathing system

intended for pressures less than 150 hPa that is operator-detachable without the use of a
conform with ISO 80369-1:2018.

NOTE 1 Itis expected that the R1 connector of ISO 80369-2 will meet this criterion.

NOTE 2  The R1 connector of ISO 80369-2 is intended for use for connections with pressures not
150 hPa.
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b) Ventilatory support equipment with this oxygen inlet connector shall maintain basic safety and
essential performance with oxygen supply systems up to 150 hPa, in normal condition.

Check conformity by functional testing and application of the tests of ISO 80369-1:2018.
201.101.2.2 High pressure

a) An oxygen inlet connector of the ventilatory support equipment intended for pressures greater than
150 hPa that is operator-detachable without the use of a tool, shall:

1) ¢onform with ISO 80369-1:2018; or

NOTE [t is expected that the R2 connector of ISO 80369-2 will meet this criterion.
2) provide connection to a hose assembly conforming with ISO 5359:2014+AMD1:201%.

b) Ventjlatory support equipment with this inlet connector shall maintain basic sqfety and essential
perfarmance with oxygen supply systems up to 600 kPa, in normal condition.

Check cpnformity by functional testing and application of the tests-‘of ISO 80369-1:2018 ¢r
[SO0 5359:2014+AMD1:2017, as applicable.

201.102 Requirements for the VBS and accessories

201.102.1 General
NOTE There is guidance or rationale for this subclause contained in Clause AA.2.

All ventilator breathing systems, their parts and accéssories shall conform with the requirements of this
document, whether they are produced by the manufacturer of the ventilatory support equipment or by
another ¢ntity (“third-party manufacturer”).

Check copformity by the tests of this standard.
201.102.2 Labelling

a) The jaccompanying document-provided with each VBS, its parts or accessories, conforming with
201.1102.1, shall include-at least one model or type reference of compatible ventilatory suppdrt
equipment.

b) Statgments shall.Be included in the accompanying document of each ventilator breathing system, its
part§ or accessories to the effect that:

1) vyentilator breathing systems, their parts and accessories are validated for use with specific
yentilators,

2) incompatible parts can result in degraded performance, and

3) the responsible organization is accountable for the compatibility of the ventilator and all of the
parts and accessories used to connect to the patient before use.

Check conformity by inspection of the accompanying document.

201.102.3 Breathing sets

Breathing sets, other than heated breathing sets, intended for use in the VBS shall conform with
IS0 5367:2023, 6.3.
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NOTE Heated breathing tubes are covered by ISO 80601-2-74. See 201.102.4.1.

Check conformity by application of the tests of ISO 5367:2023, 6.3.

201.102.4 Water vapour management

NOTE There is guidance or rationale for this subclause contained in Clause AA.2.

201.102.4.1 Humidification system

Any humidifier, including heated breathing sets, either incorporated into the ventilatory support
equipment or recommended for use with the ventilatory support equipment, shall confgrm with
190 80601-2-74:2021.

Check conformity by application of the tests of ISO 80601-2-74:2021.
201.102.4.2 Heat and moisture exchanger (HME)

Ahy HME, either incorporated into the VBS or recommended for use withthe’VBS, shall conform with:
a] 1S09360-1:2000; or

b] IS0 9360-2:2001.

Check conformity by application of the tests of ISO 9360-1:2000 or ISO 9360-2:2001.
2P1.102.5 Breathing system filters (BSF)

Any BSF, either incorporated into the ventilatory'support equipment or recommended for use|with the
ventilatory support equipment, shall conform with the relevant requirements of:

a] SO 23328-1:2003 or
b] SO 23328-2:2002.

Check conformity by application ‘of the tests of ISO 23328-1:2003 and ISO 23328-2:2002.

2001.103 Spontaneous breathing during loss of power supply
NPTE1 There is guidance or rationale for this subclause contained in Clause AA.2.
a)] A protectign-device shall be provided to allow spontaneous breathing when normal venfilation is
compromised as a result of the electrical or pneumatic supply power being outside the values

necessary for normal operation.

b) CEhe protection device may be provided by:

1) amask; or
2) an accessory.

c) Under these conditions, the inspiratory and expiratory pressure drop measured at the patient-
connection port with all recommended accessories in place shall not exceed 6,0 hPa (6,0 cmH,0) at
a flowrate of:

1) 301/min for ventilatory support equipment intended to provide a tidal volume, V 2 300 ml; and

2) 151/min for ventilatory support equipment intended to provide a tidal volume, V1 < 300 ml.
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NOTE 2  This requirement is intended to allow the patient to breathe spontaneously under compromised
conditions.

Check conformity by functional testing and measurement of flowrate, pressure, and resistance at the
patient-connection port with that combination of accessories indicated in the instructions for use which
produces the greatest pressure drop.

201.104 Indication of duration of operation

NOTE There is guidance or rationale for this subclause contained in Clause AA.2.

a) The pentilatory support equipment shall have means to indicate visually the cumulative thours pf
operption of the ventilatory support equipment, either

1) automatically, or
2) by operator action.
b) The yentilatory support equipment should also have means to indicate visually
1) the time since the last preventive maintenance, or
2) the time until the next recommended preventive maintenance.

Check copformity by inspection.

201.10b Functional connection

201.105.1 General
NOTE See Annex BB for data interface requiréments.

Basic safety and essential performance'shall be maintained if connections to the functional connection pf
ventilatoly support equipment are:

a) disrupted; or
b) ifthg equipment confrected to those parts fails.

Check copformity by functional testing.

201.1053.2 Connection to an electronic health record

NOTE There is guidance or rationale for this subclause contained in Clause AA.2.

Ventilatory support equipment should be equipped with a functional connection that permits data
transmission from the ventilatory support equipment to an electronic health record.

201.105.3 Connection to a distributed alarm system
NOTE There is guidance or rationale for this subclause contained in Clause AA.2.

Ventilatory support equipment should be equipped with a functional connection that permits connection
to a distributed alarm system.
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201.105.4 Connection for remote control

Ventilatory support equipment may be equipped with a functional connection for remote control of the
ventilatory support equipment.

201.106 Display loops

201.106.1 Pressure-volume loops

Iflventilatory support equipment is provided with the display of pressure-volume loops:

a)] the graph shall use:

1) tidal volume on the vertical axis;

2) airway pressure on the horizontal axis;

b) positive values shall be on the top and the right of the display;

c) increases in tidal volume shall be positive values;

d) the volume shall be reset to the origin at the beginning of-each inflation.

Check conformity by inspection.

2P1.106.2 Flow-volume loops
a)] [Ifventilatory support equipment is providedwith the display of flow-volume loops:
1) the graph shall use:

i) flowrate on the verticalaxis;

ii) tidal volume on thehorizontal axis;
2) positive values shall be on the top and the right of the display;
3) gas flow tothe patient (inspiratory flow) and increases in tidal volume shall be positive values;
4) the valume shall be reset to the origin at the beginning of each inflation.
b] The ventilatory support equipment may be provided with an additional optional display

configuration for the flow-volume loop where gas flow from the patient (expiratory|flow) is
represented as a positive value.

Check conformity by inspection.

201.107 Ventilatory support equipment security

Means of restricting access to changing or to the storage of changes shall be described in the technical
description [see 201.12.4 dd) and 208.6.12.2 b)].

EXAMPLE1  Access controlled by a tool.
EXAMPLE 2 Access controlled by responsible organization password and a technical description that is separate

from the instructions for use.
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EXAMPLE 3  Access controlled by individual operator password.

NOTE1 For a password to be considered secure, the owner of the password needs to be capable of changing
the password.

EXAMPLE 4  Access controlled by voice recognition.
EXAMPLE 5  Access controlled by fingerprints.

NOTE 2  Multiple means of restriction can be needed (e.g. one for the responsible organization and one for each
operator)

Check copformity by inspection of the technical description.

202 Electromagnetic disturbances — Requirements and tests

IEC 6060/1-1-2:2014+AMD1:2020 applies except as follows:

202.4.3.1 Compliance criteria

Amendment (replace the second dash of 4.3.1 with):

NOTE 10(Q There is guidance or rationale for this subclause contained in Clause'AA.2.

— the pentilatory support equipment operated using the céonditions and test configuration pf
201.112.1.102 or 201.12.1.103, selected by intended tidal volume, as appropriate. During this testirlg,
set the volume and pressure alarm condition alarm limits te their least sensitive levels.

202.5.2.2.1 Requirements applicable to all ME equipment and ME systems

Amendment (add note to list element b)):

NOTE The requirements of this document are nétconsidered deviations or allowances.

Additiongl subclause:
202.8.1.101 Additional general requirements

NOTE There is guidance or ratipnale for this subclause contained in Clause AA.2.

a) The |ventilatory support-equipment shall be tested according to the requirements for the home
healthcare environment,

b) The [following degradations, if associated with basic safety or essential performance, shall not be
allowed:

1) ¢omponent failures;

2) changes in programmable parameters or settings;
3) reset to default settings;
4) change of operating mode;
EXAMPLE Change of inflation-type, ventilation-mode, set rate, I:E ratio.
5) initiation of an unintended operation;

6) during the testing, the error of:
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i) the inspiratory volume of individual breaths deviating by more than 35 % of the inspiratory

volume measured prior to the test;

ii) the inspiratory volume averaged over a one-minute interval deviating by more than 25 % of

the inspiratory volume measured prior to the test;

[) One-minute averaged testing need not be performed if the volume of individual

inflations does not deviate by more than 25 %.

c) The ventilatory support equipment may exhibit temporary degradation of performance (e.g.

a

06 Usability

C60601-1-6:2010+AMD1:2013+AMD2:2020 applies except as follows:

deviation from the performance indicated in the instructions for use during immunity test
does not adversely affect basic safety or essential performance.

For ventilatory support equipment, the following shall be considered primary operating fund

1) observing and identifying monitored ventilation parameters from the intended d
position;

EXAMPLE 1 Airway pressure.
2) observing and identifying:
i)  the alarm signals; and
ii)  the alarm signal inactivation states;

3) configuring the VBS including connection of the detachable parts of the VBS to the ve
support equipment;

EXAMPLE 2 Humidifier,nebulizer, water-trap, tubing, breathing system filter, monitoring equip
4) connecting or disconhecting the patient-connection port of the VBS to the patient-intertf
5) processing the)VBS components;

6) starting\the ventilatory support equipment from power off including performing the
procedure;

7) «turning off the ventilatory support equipment;

ing) that

rtions:

perator's

ntilatory

ment.

ace;

start-up

8) carrying the ventilatory support equipment with one hand:

b)

i) either directly, or

ii) by use of a carrying case or in-use bag;

9) attaching and disconnecting the ventilatory support equipment to prevent unwanted movement

during transport while in use;

The following functions, if available, also shall be considered primary operating functions:

© IS0 2024 - All rights reserved
67


https://standardsiso.com/api/?name=6a9a5c2f83665f28e504bcfe263c574e

ISO 80601-2-80:2024(en)

1) performing a basic pre-use functional check of the ventilatory support equipment including the

2)

3)

4)

5) festing power sources;

6)
7)
8)

9)

10)

c) The
func

NOTE

even though they might not be performed on the ventilatory support equipment’s operator interface.

1)

2)

206.101) Training

NOTE 1

alarm system;
setting and inadvertent change of settings of the operator-adjustable controls:
i) setting alarm limits;

ii) inactivating alarm signals;

H—switching-betweendifferentventifationrnrodesand-inflation-typesatd
v) setting ventilation control parameters;

EXAMPLE 3 Set rate, set BAP, pressure support, inspiratory time or I:E ratio
s$witching between power sources;

fonnecting and disconnecting the distributed alarm system;

starting ventilation from standby; and
ctivating standby.
setting of the adjustable high-pressure alarm limit to,values exceeding 40 hPa (40 cmH,0);

setting of the adjustable high-pressure alarm>imit to values exceeding 20 hPa (20 cmH;
nore than the maximum set airway pressure;-and

setting of the airway pressure to values exceeding 40 hPa (40 cmH0).

following actions associated with ventilation also shall be considered primary operatii
ions:

For the purposes of this(document the following functions are considered primary operating functio

humidifying/conditioning gases delivered through the VBS; and

positioningithe patient and the ventilatory support equipment on a wheelchair.

D)

g

There is guidance or rationale for this subclause contained in Clause AA.2.

In the application of the requirements in 5.6 and 5.8 of [EC 62366-1:2015, training shall be considered
necessary for the following:

a) the healthcare professional operator;

b) the lay operator; and

c) the designee of the responsible organization (e.g. service personnel or processing personnel).

NOTE 2

Requirements for training are found in 5.6 and 5.8 of [EC 62366-1:2015+AMD1:2020.
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Check conformity by inspection of the accompanying document.

208 General requirements, tests and guidance for alarm systems in medical
electrical equipment and medical electrical systems

[EC 60601-1-8:2006+AMD1:2012+AMD2:2020 applies except as follows:

Replacement:

208.6.5.4.2 Selection of dejault alarm preset

1)

2)

3)

4)

1)
2)

3)

4)

Adlditionalsubclause:

a] Whenever the ventilatory support equipment

b] Whenever the ventilatory support equipment:

c] Means shall be provided to ensure that the ventilatory support equipment settings are retai

Check conformijty by functional testing and inspection.

208.6.12:3.101 Additional requirements for operator alarm system logging

is in healthcare professional operator-mode,

the healthcare professional operator indicates to the ventilatory support’equipment, preferably

through a function, that a different patient has been connected(to’ the ventilatory
equipment, then:

the default ventilatory support equipment settings, including the default alarm preset]
automatically selected, or

means shall be provided for the healthcare professional operator to select the v4
support equipment settings, including the alarm settings.

is in lay operator mode,
the operator switches the ventilatory support equipment on, then:

the ventilatory support equipment shall assume the retained ventilatory support e
settings from previous use, or

means shall be provided for the operator to select ventilatory support equipmen
including the alarm settings.

v support

shall be

ntilatory

quipment

t preset,

hed.

1000

V)nfilnfnr}/ c”pnnrf' pquipmanf‘ shallbe prnvidpd with an npornl‘nr ]ng with g r‘::p:u‘ify of at least

events in total.

Check conformity by inspection and functional testing.

208.6.12.3 Responsible organization alarm system logging

Replacement:

a) Ventilatory support equipment shall be provided with a responsible organization log with a capacity
of atleast 1 000 events in total.
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b) Viewing the responsible organization alarm system log shall be restricted to the responsible
organization in accordance with IEC 60601-1-8:2006+AMD1:2012+AMD2:2020, 6.7.

c) The responsible organization alarm system log shall contain all of the information contained in the
operator alarm system log.

d) The responsible organization alarm system log shall contain:

1) the ventilatory support equipment settings; and

2) ed
EXAM
e) Then
1) th
2) ez
EXAM

f) Mean
the re

g) Then

down.

h) The 4
syste
finite

i) Thet

1) th

ch change of those settings.

PLE1 The name of the ventilatory support equipment preset in use and any changes made te’itv
esponsible organization alarm system log shall contain:

e alarm settings; and

ch change of those settings.

PLE 2 The name of the alarm preset in use and any changes made to,it.

s shall not be provided for the operator or responsible orgdnization to edit or delete entries in
bsponsible organization alarm system log.

esponsible organization alarm system log shall be retained when the alarm system is powered
echnical description shall indicate what happens to the contents of the log after the alarm

M has experienced a total loss of power, (supply mains and internal electrical power source) for
duration.

pchnical description shall indicate:

e responsible organizationalarm system log capacity; and

2) what happens to the cantents of the alarm system log as it reaches capacity.

E}

i) Thedg
This

k) Thel

{AMPLE 3 The alarim system discards the oldest data when the log becomes full.

larm systemrshould log technical alarm conditions for servicing and maintenance purposes.
og should.not be resettable or editable by operator action.

bg-may be provided either within the equipment or remotely through a communications

inter

faVasal

TTCTS

Check conformity by inspection and functional testing.
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211 Requirements for medical electrical equipment and medical electrical
systems used in the home healthcare environment

[EC 60601-1-11:2015+AMD1:2020 applies except as follows:

211.7.4.7 Additional requirements for cleaning, disinfection and sterilization
Amendment (add after ‘intended use, " in the first paragraph):

in either normal condition or single fault condition,

21,748 Additiomal requirements for matmtenmance .|
Amendment (add following the second list element):

100) Any known unacceptable risk associated with using the ME equipnent, its
accessories for longer than the expected service life shall be disclosed in the'instructions ff

Additional subclause:

211.10.1.1 General requirements for mechanical strength

Amendment (add before the first paragraph):

aa) The tests of IEC 60601-1-11:2015+AMD1:2020, Clause 10,
[EC 60601-1:2005+AMD1:2012+AMD2:2020, 15.3 shalkbée performed on the same test ve
support equipment after the tests of 201.11.6.6 of this document are performed.

bb) If more than one procedure is specified in the instructions for use, each procedure shall be
A separate ventilatory support equipment may.be used for each specified procedure.

IHC 60601-1:2005+AMD1:2012+AMD2:2020,@nnexes, apply, except as follows:

parts or
pr use.

and
ntilatory

50 tested.
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Annex C
(informative)

ME systems

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

Addition:
201.C.1

Addition
accessori,

Table !

ps are found in Table 201.C.101.

accessories

Marking on the outside of ME equipment, ME systems or their parts

hl requirements for marking on the outside of ventilatory support equipment, its\parts ar

201.C.101 — Marking on the outside of ventilatory support equipment, its parts oj

Description of marking

Subclause

Adja

Cent to each input connector, for oxygen gas inputs, the rated range of

201.7.2.18 cc)

oxygen concentration

Adjatent to each input connector, gas-specific colour coding in accordance 201.7.2.18 dd)
with(ISO 32:1977, if colour coding is used

Adjagent to each input connector, the gas name or chemical.symbol 201.7.2.18 aa)
Adjagent to each input connector, the rated range of gas\pressure 201.7.2.18 bb)
All das volume, flowrate and leakage specificatiohs expressed at STPD, 201.4.3aa) 1)
except those associated with the VBS

For 4 gas pathway connection port conforming with ISO 80369-7, symbol 201.101.1.2.5¢) 1)
ISO Y000-1641 or safety sign 1ISO 7010-M002, as appropriate

For dccessories supplied separately, indication of any limitations or 201.7.2.4.101 a) 2)
advefrse effects of the accessory on the basic safety or essential performance

of thp ventilatory support equipment, if applicable

For dccessories supplied separately where marking the accessory is not 201.7.2.4101a) 1)
practicable, the requiremefits of ISO 20417:2021, 6.1.1 c)

For flow-direction-sensitive components that are operator-removable 201.7.1.101 a) 3)
withput the use 6fa‘tool, an arrow indicating the direction of the flow

For ventilatery»Support equipment intended to be used in the magnetic 201.7.2.101a) 1) 1)
resopance (MR) environment, MR safe, if appropriate

For ventilatory support equipment intended to be used in the magnetic 201.7.2.101 a) 1) ii)

1d

resonance (MR) environment, MR conditional, if appropriate

For ventilatory support equipment intended to be used in the magnetic
resonance (MR) environment, MR unsafe, if appropriate

201.7.2.101 a) 2)

Requirements of ISO 20417

201.7.2.4.101 a)

least

Trigger sensitivity control lowest number to represent the setting for the

patient effort, if applicable

201.7.4.2 bb) 1)

Trigger sensitivity control minimum and maximum settings self-evident, if
applicable

201.7.4.2 aa)

Trigger sensitivity control not only numeric, if applicable

201.7.4.2 bb) 2)
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Description of marking Subclause
Unit of airway pressure measurement shall be capable of being configured 201.4.3 bb)
to be expressed in hPa
VBS gas volume, flowrate and leakage specifications expressed at BTPS 201.4.3 aa) 2)
Warning not to obstruct the gas intake port, if applicable 201.7.2.101b) 1)

201.C.2 Accompanying documents, general

Additional requirements for general information to be included in the accompanying documents of
véntilatory support equipment or its parts are found in Table 201.C.102.

Table 201.C.102 — Accompanying documents, general

Description of requirement Subclause

Description of the use scenarios and ranges of ventilation settings over 201.16.2 100)
which elevated temperature of the gas at the ventilatory support
equipment gas output port can lead to the failure of a respiratory gas
humidifier to function to specification, if applicable

For each VBS and accessory, the model or type reference of at least one 201.102.2 a)
compatible ventilatory support equipment

For each VBS, its parts or accessories, a statement to the effect that the 201.102.2 b) 3)
responsible organization is accountable for the compatibility of the
ventilator and all of the parts and accessories used to cennect to the
patient before use

For each VBS, part and accessory, a statement to.the effect that ventilator 201.102.2b) 1)
breathing systems, their parts and accessorjesare validated for use with

specific ventilators

For each VBS, part and accessory, a statemient to the effect that 201.102.2 b) 2)
incompatible parts can result in degraded performance

List of designated masks or accessories required to control rebreathing 201.12.4.107 d) 1) iif)
or the information to locate the'list, if required 201.12.4.107 d) 1) iy)
Maximum time-weighted.average input flow for each gas, if applicable 201.4.11.101.2 b) 3)[i)
Maximum transient input flow for each gas, if applicable 201.4.11.101.2 b) 3) |i)
Units of measurefor volumes, flows and leakages expressed as STPD or 201.7.4.3 aa)

BTPS, as appropriate

Ventilatory'support equipment is a high flow device warning, if applicable 201.4.11.101.2 b) 3) 1ii)

Warning statement to the effect that failure to use a mask or accessory 201.12.4.107 d) 1) il]
that minimizes rebreathing of carbon dioxide or permits spontaneous
breathing can cause asphyxiation, if applicable

Warning statement to the effect that failure to use a mask or accessory 201.12.4.107d) 1) 1)
that minimizes rebreathing of carbon dioxide or permits spontaneous
breathing can cause asphyxiation, if applicable

Warning to the effect that to prevent asphyxia when ventilating 201.12.4.107 d) 1) ii)
noninvasively, use a mask or accessory that permits spontaneous
breathing in the case that patient flow exceeds that provided by the
ventilator

201.C.3 Accompanying documents, instructions for use

Additional requirements for information to be included in the instructions for use of ventilatory support
equipment or its parts are found in Table 201.C.103.
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Table 201.C.103 — Instructions for use

Description of requirement

Subclause

Accuracy of expired volume monitoring equipment, if so equipped

201.12.4.102

Alternative supply mains, maximum current required

201.11.8.101.2 b) 4)

Alternative supply mains, means of connection

201.11.8.101.2b) 1)

Alternative supply mains, nominal voltage range

201.11.8.101.2 b) 3)

Altefnative supply mains, rated voltage range

201.11.8.101.2 b) 2)

Anyladverse effect of any recommended accessory on the basic safety
or egsential performance of the ventilatory support equipment, if
applicable

201.7.9.2.14.101 b)

Anylknown unacceptable risk associated with using the ME equipment,
its parts or accessories for longer than the expected service life

211.7.4.8.100)

A-wpighted sound power level emitted by the ventilatory support
equipment

201¢9.6/2.1.101 b)

A-wpighted sound pressure level emitted by the ventilatory support
equipment

201.9.6.2.1.101 a)

Behaviour of the ventilatory support equipment after a switchover to
the Internal electrical power source or alternative supply mains

201.11.8.101.1 g) 2)

Behaviour of the ventilatory support equipment while the interial
electrical power source or external reserve electrical power source is
recharging

201.11.8.101.1 g) 3)

Desgription of the internal electrical power source cargand
maintenance procedures, including instructions for-recharging or
replpcement, if applicable

201.7.9.2.13.101 b)

Des¢ription of the periodic visual safety inspections that should be
perfprmed by the operator

201.7.9.2.13.101 a)

Disdlosure of any restrictions on the'placing of components within the
ventflator breathing system, if applicable

201.7.9.2.14.101 a)

For the healthcare professional-operator instructions for use, the
information contained inGinstructions for use for lay operator

201.7.9.2.1.101 ¢)

For the healthcare professional operator instructions for use, a cross
refefence betweer the manufacturer-specific naming of the ventilatory
support equipment’s ventilation-modes and the ventilation-mode
systpmatic coding scheme

201.7.9.2.9.101.2 b) 5)

For thehealthcare professional operator instructions for use, a
desdription of how the listed alarm conditions can be tested

201.7.9.2.9.101.2b) 1)

For the healthcare professional operator instructions for use, any
limitation of parameter settings

201.7.9.2.9.101.2 a) 5)

For the healthcare professional operator instructions for use, method
by which all functions and settings necessary for normal use can be
functionally tested to determine if they are operating correctly

201.7.9.2.8.101 d)

For the healthcare professional operator instructions for use, the
essential technical characteristics of each recommended breathing
system filter, if applicable

201.7.9.2.9.101.2 ¢) 1)

For the healthcare professional operator instructions for use, the
methods for controlling the cycling

201.7.9.2.9.101.2 a) 2)
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Description of requirement

Subclause

For the healthcare professional operator instructions for use, the
parameter settings

201.7.9.2.9.101.2 a) 3)

For the healthcare professional operator instructions for use, the range
of parameter settings

201.7.9.2.9.101.2 a) 4)

For the healthcare professional operator instructions for use, the rated
range of inspiratory and expiratory gas pathway resistances of the
assembled operator-detachable parts of the VBS, over which the

201.7.9.2.9.101.2 b) 2) i)
201.7.9.2.9.101.2 b) 2) ii)

accuracies of set and monitored volumes and pressures are
maintained

For the healthcare professional operator instructions for use, the rated
range of compliance of the assembled operator-detachable parts of the
VBS, over which the accuracies of set and monitored volumes and
pressures are maintained

201.7.9.2.9.101.2\b) 2) iii

For the healthcare professional operator instructions for use, the
working principle of each of the ventilatory support equipment’s
ventilation modes including waveforms

202.7.9.29.101.2a) 1

For the lay operator instructions for use, a description of a means to
determine the operation time of the internal electrical power source) if
provided

201.7.9.2.9.101.1 b)

For the lay operator instructions for use, a description of how to
connect a distributed alarm system, of provided

201.7.9.2.9.101.1 ¢)

For the lay operator instructions for use, conditions-uider which the
ventilatory support equipment maintains the accuracy of controlled
and displayed variables

201.7.9.2.9.101.1 a)

For the lay operator instructions for use, method by which the all of the
alarm signals, including the alarm signals from distributed alarm
systems can be functionally tested to determine if they are operating
correctly

201.7.9.2.8.101 a) 3)

For the lay operator instructiens for use, method by which the
assembled breathing tub€s,and related accessories can be functionally
tested to determine if they are operating correctly

201.7.9.2.8.101 a) 1)

For the lay operator-instructions for use, method by which the
switchover to and operation from the internal electrical power supply
can be functionally tested to determine if they are operating correctly

201.7.9.2.8.101 a) 2)

For the lmyroperator instructions for use, the model or type reference
needéd to perform the pre-use check can be performed

201.15.102 ¢)

Forthe lay operator instructions for use, the procedure by which pre-
use check can be performed

201.15.102 d)

Intended range of tidal volume

201.7.9.2.1.101 d)

Maximum duration of a system recovery of ventilation

201.4.3.102 g)

Maximum error of the airway pressure at the end of the expiratory
phase in relation to the set value for a pressure-control inflation-type in
normal condition

201.12.1.103 b) 3)

Maximum error of the airway pressure at the end of the expiratory
phase in relation to the set value under leak for a pressure-control
inflation-type in normal condition under leak condition

201.12.1.103 b) 4)
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Description of requirement

Subclause

Maximum error of the airway pressure at the end of the inflation phase
in relation to the set value for a pressure-control inflation-type in
normal condition

201.12.1.103 b) 1)

Maximum error of the airway pressure at the end of the inflation phase
in relation to the set value under leak for a pressure-control inflation-
type in normal condition under leak condition

201.12.1.103 b) 2)

Maximum error of the PEEP in relation to the set BAP value for a

201.12.1.102 b) 2)

volupne-control inflation-type in normal condition

Maximum error of the tidal volume in relation to the set value for a
volume-control inflation-type in normal condition

201.12.1.102 b) 1)

Minjmum time between complete loss of internal electrical power
sourice and the start of the low priority impending internal electrical
power source failure alarm condition

201.11.8.101.1,8)4 i)

Minjmum time between complete loss of internal electrical power
sourice and the medium priority impending internal electrical power
sourfce failure alarm condition

201.1158.101.1 g) 4) ii)

Operational time of the power source when fully charged

201.11.8.101.1 g) 1)

Perfprmance and pass-fail criteria for other inflation-types in normal
condition

201.12.1.104 a)

Prodessing instructions for the gas pathways of the ventilatorysupport
equipment and its accessories

201.11.6.6 cc) 2)

Prodessing instructions for the ventilatory support equipment enclosure

201.11.6.6 ee) 2)

Reqpirements of ISO 20417

201.7.1.101 a)

Separate instructions for use for healthcare professional operator

201.7.9.2.1.101 a) 2)

Separate instructions for use for lay operator:

201.7.9.2.1.101 a) 1)

Spetifications of any required accessories or test equipment needed to
perfprm these tests of 201.7.9.2.8.101a)

201.7.9.2.8.101 ¢)

Statpment to the effect that priorto use the responsible organization
needls to ensure the compatibility of the ventilator and all of the parts
and jaccessories with whichythe ventilator is intended to be used

201.7.9.2.9.101.2 d)

Summary descriptionofthe ventilatory support equipment algorithm
for determining the'airway pressure alarm limit, if provided

201.12.4.101 h)

Warning regatding Luer connection to the gas pathway, if applicable

201.101.1.2.5¢) 2)

Warning statement to the effect that do not add any attachments or
accassories to the ventilator that contravene the instructions for use

201.7.9.2.2.101 b)

Of t}- axfantilatar Ar ancnccnryy actha gantilatar paight oAt i i
eV eRtHA o8 a€€e556FyaStHe- Ve thator gt ot aheHoh

correctly leading to the risk of degradation of health of the patient

Warning statement to the effect that do not connect the ventilator to
the battery of a wheelchair battery-powered wheelchair unless the
connection is listed in the instructions for use of the ventilator or
wheelchair as this can affect the ventilator performance which
consequently can result in degradation of health of the patient

201.7.9.2.2.101 ¢)

Warning statement to the effect that do not cover the ventilator or
place in a position that affects proper operation”, including applicable
examples

201.7.9.2.2.101 a)
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Description of requirement

Subclause

Warning statement to the effect that do not use the ventilator at an
altitude above [insert maximum rated altitude] or outside a
temperature of [insert rated temperature range]. Using the ventilator
outside of this temperature range or above this altitude can affect the
ventilator performance which consequently can result in degradation
of health of the patient

201.7.9.2.2.101 d)

Warning statement to the effect that the ventilation supplied to the

ffoctad b tbha oo ddeaed kil

201.7.9.2.2.101 h)

A
Sy

Batian 23 adizal PPN 3 £ o
paateCarr ot atv eSSty arrCCtCt oy thnCEasattt oy trc—astoT=a

pneumatic nebuliser, if applicable

Warning statement to the effect that this ventilator is not suitable for
a ventilator-dependent patient

201.7.9.2.2.10¢g)

Warning statement to the effect that to reduce the likelihood of
disconnection and to prevent adverse ventilator performance, use
only accessories compatible with the ventilator. Compatibility is
determined by reviewing the instructions for use of either the
ventilator or the accessories

201.709.2.2.101 1)

Warning statement to the effect that when using nebulisation or
humidification, the breathing system filter will require more frequent
replacement to prevent increased resistance or blockage, if applicable

201.7.9.2.2.101 c)

Which portions of the gas pathways through the ventilatory support
equipment can become contaminated with body fluids orexpired
gases during both normal condition and single fault condition

201.7.9.2.12 aa)

D1.C.4 Accompanying documents, technical description

Hditional requirements for information to-be included in the technical description of vé

pport equipment or its parts are found in Table 201.C.104.

Table 201.C.104 — Technical description

ntilatory

Description of requirement

Subclause

Description of a method-for* checking the function of alarm system for
alarm conditions of this;"document, if not performed automatically at
start-up

201.7.9.3.101 a)

Disclosure of the.interdependence of control functions

201.7.9.3.1.101 b)

Disclosure-of.the uncertainty for each disclosed tolerance

201.5.101.3 ¢)

Intended/position of the operator

201.7.9.3.1.101f)

Listing of which alarm conditions that are checked automatically at
start-up

201.7.9.3.101 b)

LV £ PRy
ViITdAdIis Ul 1CoLl lLLllls dllUTOS

Pneumatic diagram of the ventilatory support equipment, including a
diagram for operator-detachable parts of the ventilator breathing system
either supplied or recommended in the instructions for use

Requirements of ISO 20417

201.7.1.101

Responsible organization alarm system log capacity

208.6.12.31) 1)

Statement to the effect that the responsible organization needs to
ensure the compatibility of the ventilator and all of the parts and
accessories intended to be used to connect to the patient prior to use

201.7.9.3.1.101 ¢)
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Description of requirement

Subclause

Summary description of the filtering or smoothing techniques for all
measured or computed variables that are displayed or used for control

201.7.9.3.1.101 a)

Summary description of the means of initiating and terminating the
inflation phase while the ventilator is operating in each of its ventilatory
modes

201.7.9.3.1.101 d)

Summary description of the test method and procedure to test other
inflation-types, if provided

201.12.1.104 ¢)

Whdt happens to the contents of the alarm system log as it reaches
capdcity

208.6.12.31) 2)

Whdt happens to the contents of the log after the alarm system has
expérienced a total loss of power (supply mains and internal electrical
powgr source) for a finite duration

208.6.12.3 h)
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Annex D
(informative)

Symbols on marking

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

Addition:

Table 201.D.1.101 — Additional symbols on marking

No

Symbol

Reference

Title and description

IEC 60878:2022

Symbol 7.3.1-1 of
IEC 62570:2014

MR Safe

To identify an itemywhich poses no
unacceptable isks to the patient,

medical staffior other persons withih
the MR-environment.

Whén color reproduction is not
praetical, the symbol may be printed in
black and white. The use of the colofed
icon is strongly encouraged for the
added visibility and information
provided by the color.

IEC 60878:2022

Symbol 7.3:1*2 of
IEC 62570:2014

MR Safe

Alternative graphical symbol
representation. Same meaning as
IEC 62570:2014, 7.3.1-1.

IEC 60878:2022

Symbol 7.3.2 of
IEC 62570:2014

MR Conditional

To identify an item which poses no
unacceptable risks within defined
conditions to the patient, medical staff
or other persons within the MR
environment.

When color reproduction is not
practical, the symbol may be printed in
black and white. The use of the colofed
icon is strongly encouraged for the

added vicil’\i]ify and information

provided by the color.

The MR Conditional symbol may be
supplemented by supplementary
marking that describes the conditions
for which the item has been
demonstrated to be MR Conditional.
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No

Symbol

Reference

Title and description

IEC 60878:2022

Symbol 7.3.3 of
IEC 62570:2014

MR Unsafe

To identify an item which poses
unacceptable risks to the patient,
medical staff or other persons within
the MR environment.

Note - When color reproduction is not
practical, the symbol may be printed in

black and white. The use of the colored
version is strongly encouraged for the
added visibility and information
provided by the color.

Additiong

1| Annexes:
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Annex AA
(informative)

Particular guidance and rationale

AA.1 General guidance

T
at
u

p
I3

A

A.2 Rationale for particular clauses and subclauses

201.1.1 — Scope

his Annex provides a rationale for some requirements of this document and is intended for t]llose who
e familiar with the subject of this document but who have not participated in its develop
nderstanding of the rationales underlying these requirements is considered to be @sséntial
foper application. Furthermore, as clinical practice and technology change, it'ds believgd that a
tionale will facilitate any revision of this document necessitated by those developments.

ment. An
for their

he numbering of the following rationales corresponds to the numberning of the clauses and sybclauses
this document. The numbering is, therefore, not consecutive.

There are key contextual differences between achome ventilatory support equipmenpt and a

ventilator intended for ventilator-dependent patients. One difference is the stability of th
Another is the balance between ventilation and‘@ther important lifestyle functions, such

speaking, psychosocial aspects and general “physical activity. When choosing and co
modes, circuits, and alarm conditions, the, supervising clinician and patient need to ba
knowledge and certainty of ventilation against the patient’s autonomy and lifestyle.

[SO 80601-2-80 conforming ventilatory support equipment are used by patients wha
minimal to moderate level of support to provide adequate gas exchange. Without such suy

b patient.
WS eating,
nfiguring
ance the

require
port, the

most fragile of these patients would likely be prohibited from certain activities that they might

normally pursue, and thistwould likely interfere with daily living. The most fragile of these
would likely experience-injury with the loss of this artificial ventilation.

Additional information is contained in ISO 21954.

IS0 80601-2-80 ventilatory support equipment are not considered a physiologic closed-log
system dueto the fact that parameters monitored during delivery of respiratory gases tha
used-to/)control the delivery of these gases are exclusively physical parameters of the
gases. Consequently, these parameters are considered equipment variables as speg
IEC'60601-1-10.

e patients

p control
[ are also
Helivered
cified in

Pressure-control ventilatory support equipment that uses the breathing system pressure as a
feedback to control breathing system pressure is a closed-loop control system, but not a physiologic
closed-loop control system. The breathing system pressure is considered both a 'variable' influenced
by the patient physical conditions and at the same time a 'feedback variable’, but it is not a quantity

or condition measured from the patient’s physiology.

The patient by its physical condition is a disturbance on the closed loop system but the ventilatory
support equipment does not adjust the ventilation therapy settings based on measurement of these

patient parameters.
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The requirements of this document do not require the ventilatory support equipment to adjust
ventilation delivery parameters based on the detection in the change of physiological conditions of
the patient. All automatic adjustments of ventilatory support equipment parameters or generated
alarm conditions are only based on the measurement of physical variables related to the delivery of
breathing gas to the patient-connection port. In this sense the ventilatory support equipment ends at
the patient-connection port, (i.e. has no direct contact to the physiological parameters of the
patient) and a change in the patient’s physiological conditions is a disturbance to the ventilatory
support equipment’s control system that does not act to control the physiological change but
continues to control the physical variable(s) to their original objectives.

Ventjlatory support equipment create alarm conditions when detecting faults in the delivery pf
breathing gases to the patient-connection port but do not adjust therapy setting of the ventilatoly
suppprt equipment.

The following are examples of medical devices that are considered physiologic closed-loop contrpl
system.

— An insulin infusion pump that adjusts the rate of insulin infusion to-the’patient based on the
measurement of blood glucose. The physiological feedback mechanism is a blood glucose leviel
monitored by the device.

— An external pacemaker that adjusts the pace rate based .on‘the measurement of the cardigc
putput value. The physiological feedback mechanism is’ the value detected by the cardiac
putput monitor.

Unlike ventilatory support equipment, these devices\fitrate delivery to the patient based on the
measured physiological parameter. A ventilatory support equipment will not titrate but will either
stop|ventilation or generate an alarm condition.

201.3.288 System recovery

The roncept of recovery is mentionéed jin [EC 62304:2006+AMD1:2015, 5.5.4 d). See also rationalle
for 201.4.3.102.

201.4.3.101 — Additional requirements for essential performance

Essential performance as~“ventilation within the alarm limits set by the operator or generation of an
alari condition” is _ifclusive of those breaths that the patient modifies outside of the ventilatory
parameters set hy,the operator, but still within the alarm limits, which are considered safe by tie
operfitor. It is_éxpected that the operator sets appropriate alarm limits, which thereby define the
essential performance for a particular patient.

The distributed essential performance criteria captured within Table 201.101 have been identifig¢d
by thec ttees as the minimum clinical nerformance
exposing the patient to unacceptable risk. Compliance criteria for some of the clauses within
IEC 60601-1, ISO 80601-2-12 and the other applicable collateral standards includes “maintain
essential performance”. The committees have recognized the difficulty in confirming that all aspects
of essential performance are maintained when completing longer duration testing.

omm aS ne minimum a 3 performance nece 3 0 educe e po D Of

Footnote a to Table 201.101 indicates methods of evaluating delivery of ventilation as acceptance
criteria following specific tests required by this document. It is intended to provide criteria which
can be used to easily verify that essential performance has been maintained. Although the
degradations detailed within 202.8.1.101 are associated with immunity testing, the same criteria
are intended to be used when the conformity criteria from any other clause or subclause requires
confirmation that essential performance is or has been maintained.
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Those aspects of essential performance that cannot be reasonably linked to the compliance criteria
within 202.8.1.101 need to be confirmed via other means. But, one need only confirm that the
specific requirements indicated in 202.8.1.101 are maintained after testing that are likely to have
an impact on specific clinical performance.

— 201.4.3.102 — System recovery

IEC 62304:2006+A1:2015, 5.5.4 d), identifies fault handling as potentially including recovery. In
previous standards applicable to ventilation equipment, the management of risk associated with
Singte fault comnditions 15 timited toSpeciying that—a sifgie fauit comnditiomr ot caysing the
simultaneous failure of both a ventilation-control function, and the corresponding protectipn device.
It is commonplace that ventilatory support equipment experiencing single faultcoenditjon shuts
down while providing alarm signals. While this is appropriate for some fault modes, for|example
when a critical hardware component has failed, there are other fault modgs’ where it can be
possible for a system recovery process to allow ventilation to continue.

Many ventilatory support equipment use one or more microprocessors_to’control ventilatipn and to
provide monitoring and alarm system functions. Software controlled equipment is imherently
susceptible to single fault conditions that can be transient in nature. For example, a processing
element might stop responding correctly as a result of a software defect, such as a buffer [over-run
or domain error; memory corruption such as can occur due ‘o ionising radiation; or in input error
such as from electromagnetic interference on a functional-connection.

The risk of harm to the patient is reduced if, in-addition to the ventilatory support equipment
providing alarm signals to indicate the loss of ventilation due to single fault condition, it fan reset
and resume ventilation. This might be implemented by having a watchdog processor that can detect
the failure of a ventilation-control software, process and restart the ventilation-control processor
into a known state.

In some cases, this procedure can, also be applicable to single-fault conditions that result in non-
functional hardware components.;An example would be a blower motor that stalls as afresult of
mechanical shock during operation. If the ventilatory support equipment control system |s able to
restart the blower, and hence.resume ventilation, this reduces the risk of harm to the patient further
below that level that weuld pertain if the ventilatory support equipment were to remain inpperable,
albeit with alarm sigialsactive.

201.4.6 — ME equipment or ME system parts that contact the patient

Since much ‘of the VBS is likely to be draped over or around the patient, it is likely to come into
direct contact with the patient during normal use. Additionally, the gas pathways conduct fluids into
or out of the patient. As such, the gas pathways of the VBS and the ventilatory support equipment
need to be investigated regarding biocompatibility and compatibility with substances that might
pass into or out of the patient via the gas pathways. Also of concern are electrical hazards should

requirements for applied parts, these issues are addressed by the requirements already in the
general standard.

— 201.4.11.101 — Additional requirements for pressurized gas input

Ventilatory support equipment designed to be connected to a pressurized gas supply is required to
continue to operate reliably throughout its rated range of supply pressures; and these pressures
can only be maintained if the ventilatory support equipment in normal condition does not attempt to
draw more flow from the gas source than the gas source is designed to supply. It is also expected
that ventilatory support equipment should be designed to prevent an unacceptable risk under
possible single fault conditions of the pressurized gas supply.
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Pressurized medical gas supplies, including medical gas pipeline systems and cylinder pressure
regulators conforming to current relevant standards, supply gas-specific terminal outlets at a
pressure that is within an internationally agreed-upon pressure range of 280 kPa to 600 kPa under
normal condition. It is expected that ventilatory support equipment should operate to their declared
specification at any supply pressure within this range.

In the case of a pressure regulator failure, the gas supply pressure could rise to the pressure
regulator’s supply pressure, which can be cylinder (tank) pressure. To safeguard against this or
similar eventualities, gas-specific medical gas supply systems are required to be provided with a

should be designed so as not to present an unacceptable risk if its supply pressure rises up_to this
valug. There is a specific requirement that ventilatory support equipment should continue eperation
with| acceptable performance such that patients can continue to be ventilated until such-time as
normal operation can be restored or that alternative arrangements can be made.

Ventjlatory support equipment with maximum rated input pressures exceéding 600 kPa are
requijired to fulfil these conditions at up to twice their maximum rated input pressure.

Undgér the single fault condition that the supply pressure of any one gas dreps below 280 kPa, undgr
steadly-state conditions, it is understood that ventilatory support equipwient cannot be expected fo
contjnue to operate on this gas. However, it is required that in,this case, the ventilatory suppajrt
equipment should detect the unacceptable low pressure, produce an alarm signal and also, in the
case|of two pressurized gas supplies, automatically switch té/use the other gas source (oxygen pr
air) fo supply the ventilatory support equipment. This requirement is stated in 201.13.2.101.

2

To dnsure that the minimum pressure of 280 kPaxcan be maintained in practice, medical ggs
pipeline systems, supplying compressed medical gases through gas-specific terminal outlets, are
designed so that they can maintain this pres§ture at the input of gas-powered devices while
supplying steady-state flowrates up to 60 I/min‘at a single outlet connected directly to the pipeling;
accopnt is taken of the pressure drop in the'pipeline supplying the outlet and the pressure drop, pt
60 1/jmin, across the terminal unit and th€ hose assembly connecting the device to the pipeline.

The medical gas pipeline system is also required to be capable of supplying sufficient gas that thiis
flowrate can be drawn from a-predetermined number of adjacent terminal units simultaneously.
The actual number will have bgen determined during the design and installation of the medical gas
pipeline system by the application of a ‘diversity factor’; a factor agreed upon between the supplier
and esponsible organization to be appropriate for each section of the installation according to the
designated purpose-ofiéach area supplied. Recommended diversity factors are formulated to ensufe
that the medical gaspipeline system is capable of supplying an average flowrate of 60 I/min to the
requfired proportion of terminal outlets. However, if the flowrate demand from many adjacept
ventjlators exceeds 60 1/min, there is an increased possibility that the ventilatory support equipment
inpuf pressure could fall below 280 kPa, mainly because of the increased pressure drop across the
termlimal unit and input hose assembly (also because of the flow-drop characteristic in the case pf
pressure Tegulatorssupplymg asingte termmimat outtet -

In addition to steady-state flowrates of 60 1/min, the switching of the internal pneumatic subsystem
and the operation of a patient demand subsystem can result in ventilatory support equipment
requiring transient input flowrates far in excess of 60 1/min. Because of the compressibility of gas
at pipeline pressures and the diameter of piping that is employed in order to minimize the pressure
drop, such transient demands can generally be accommodated from the gas contained locally
within the pipe work of the medical gas pipeline system. There can be temporary pressure drops of
the input pressure at the inlet of the ventilatory support equipment to below 280 kPa due to
transient flowrates in excess of 200 1/min (over 3 s) but most of these drops will be within the
supply hose assemblies specified by the manufacturer. Manufacturers need to evaluate their own
designs to establish whether any consequent transient pressure drop adversely affects the
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performance of their ventilatory support equipment when used with recommended supply hose
configurations and when connected to alternative gas-specific terminal outlets such as those fitted
to cylinder pressure regulators conforming to ISO 10524-1.

Ventilatory support equipment that can draw greater average or transient flowrates during intended
use are permitted, but their accompanying documents are required to disclose those flowrates and

warn of the need for a different diversity factor.

e SYSLE . OUId D€ OI N0 CONncert c CO O
for the test do not allow a direct comparison between the two values. The suabc
responsible for pipeline standards, agreed to the 60 1/min average flowrate value;.and
200 1/min for up to 3 s transient flowrates, during the preparation of the first edition of th
series of standards for medical gas pipeline systems and were aware of the need to sa

specification when finalizing the medical gas pipeline system test requirements!

gas-specific terminal outlets to supply systems such as pendant.sapply units. Such su
restrict the flow that can be drawn from their terminal outlets.

After due consideration, the committees decided that ‘where this document specifies
ranges for variables as the basis for testing and the.declaration of performance, the end

round-number end value (e.g. 300 ml) in spegifications and is not forced to truncate artifi

The average flowrate of 60 1/min is greater than the test flowrate used during the commiss

Manufacturers should be aware that other medical gas supply system standards permit the
201.5.101 — Additional requirements for general requirements for testing of ME eqy

both ranges should be applicable to both ranges.“This means that a manufacturer is free

ioning of
specified

e current
lisfy that

fitting of
psystems

ipment

hdjoining
values of
to use a
cially the

declared range in order to avoid having to also satisfy the test requirements of the adjacent range.
This permits, for example, one ventilatory’support equipment to have a declared range tidal volume
of 300 ml to 1000 ml and another 100" ml to 300 ml, with each ventilatory support equipment only
being required to be tested for the conditions specified for 2300 ml or <300 ml respectively.

201.5.101.1 —Ventilatory support equipment test conditions

a)2)

that are
drug and
roved to
pratories

Test laboratories do .fiot routinely have access to compressed air and oxygen supplies
certified to medieal pipeline standards. In many jurisdictions, medical grade oxygen is a
access is controlled. Enforcing a requirement for type testing to use gases that are app
medical gas'standards would add significant cost, and potentially prevent some test lab
from beingable to perform the type tests of this document.

For,purposes of testing to this document, there is no significant difference between industrial
compressed gases and medical compressed gases.

In practice, the oxygen concentration in industrial grade oxygen is no less than that in medical
grade oxygen, although the permitted contaminant profile is different. Similarly, industrial
compressed air is typically provided from a compressor that entrains ambient air, with principal
components (nitrogen, oxygen, argon and CO3;) at concentrations that align with the requirements
for medical air.

Ventilatory support equipment controls, and measures, flows of gas from air and oxygen inlets. The
control and measurement technologies are potentially susceptible to gas composition, however the
critical parameters for flow measurement and control are density, viscosity, thermal capacity and
oxygen concentration. The differences in trace contaminant gases between industrial and medical
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gases supplies do not result in significant differences in flow measurement and control, and
therefore will not change the results of type test.

The only likely contaminants in industrial compressed gases that could impact test results would be
oil or water in droplet form, as these could potentially damage the ventilatory support equipment
parts. Industrial compressed air is usually provided from a compressor that entrains ambient air,
which will include water vapour. Dryers and water traps are required to reduce the humidity to
prevent condensation in the compressed gas.

201.5.101.2 — Gas flowrate and leakage specifications

Quantities of gas are frequently expressed as the volume that the gas occupies at/standardize¢d
conditions. Generally one atmosphere (101,3 kPa) is used as standard pressure;"However, several
stanglard temperatures are used. Whereas 0 °C is used as standard temperature in physics, either
20°C€ or 21,2°C (70 °F) is often used in engineering. In ventilation, the gas in the lungs has|a
temperature identical to body temperature (~ 37 °C) irrespective of the/temperature of the gas
deliviered by ventilatory support equipment. The volume of a given amount of gas increases by abojit
13,5|% from 0 °C to 37 °C or by 5,8 % from 20 °C to 37 °C.

Gas dlelivery systems supplying pressurised gas to medical eqUipment, including ventilatory suppdrt
equipment, follow engineering conventions and specify \gas quantities and flowrates at STHD
conditions. This practice is followed in this document for all requirements concerning gas input.

the patient’s lungs relative to a local atmospheric pressure between 70 kPa and 110 kPa. |n
addition, the gas in the lungs is always saturated with water vapour regardless of the humidity pf
the gas delivered from the ventilatory supportequipment. With a standard temperature of 0 °C, 1 1 pf
gas referenced to STPD (standard temperature pressure dry) can expand the lungs by 1,81 at|a
pressure of 70 kPa. In order to have the values comparable among different ventilatory support
equipment, it is essential that thedriformation for all ventilatory support equipment is referenced o
the same standard conditions. Because it is the volume of gas and not the number of molecules that
expands the lungs, BTPS is the appropriate set of reference conditions to use.

In végntilatory support équipment a variety of flow transducers are used. Whereas a heated-wire
anemometer measures the rate of mass flow of the gas independent of pressure, |a
pneymotachographvmeasures the flow of gas at the actual pressure. Therefore the necessafy
corrections depend on the type of flow transducer. When a pressure correction is required, this cgn
be adlequately estimated.

The
hum 3 Z 3 asy 3
ventilatory support equipment. When, however, the flow transducer is located at the Y-piece, the
relative humidity can be anything up to 100 %. When an HME is used for humidification, the output
of the flow-transducer depends on whether it is located distal or proximal to the HME. With a
blower-based ventilatory support equipment that uses ambient air, the humidity of the drawn-in air
can be unknown to the ventilatory support equipment. All these effects together inevitably introduce
some errors in the conversion of the measured flow signal to BTPS reference conditions. However,
these errors are only in the range of several percent. However, it remains the responsibility of the
manufacturer to verify that the accuracy requirements of 201.12.4.101 and 201.12.4.102 are met
throughout the rated range of environmental conditions.

e

necessary corrections also depend on the location of the flow transducer in the VBS. TI

d a 3 B O all P O s d e
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201.5.101.3 — Ventilatory support equipment testing errors

When testing ventilatory support equipment performance several of the test parameters cannot be
measured without a significant degree of measurement uncertainty due to limitations of the
accuracy that can be achieved, particularly when measuring volumes by the integration of rapidly
changing flowrates.

Because of the relative significance of these uncertainties, it is important that manufacturers allow
for them when declaring parameter accuracy.

Similarly, it is important for a tester to recognise the significance of the uncertaintyqn‘their own
measurements when testing to this document.

In practice, this means that, for example, if a manufacturer determines that aCparamet¢r has an
intended tolerance of +10 %, but the measurement uncertainty is *3 % then test results are
acceptable if, given the uncertainty band for the measured value, the probability of the heasured
values being within the limit is at least 50 %. In almost all cases, measurement uncertaipty has a
symmetrical distribution, and the 50 % likelihood criterion is met iftthe measured value [is within
the disclosed limit, in this example, within £10 % of the setting.\If a third-party is testing to this
document, they also need to include measurement uncertainty’in their testing. The thiird-party
testing organization needs to control measurement uncertainty to the same level as that flisclosed
for type testing, in this example *3 %.

Note that a tester obtaining a measured value outside the limit does not necessarily invalidate the
claim - the deviation from the limit is required to be compared to the uncertainfy of the
measurement to establish the probabilityof’the data representing a true deviation from
specification.

201.6.101 — Additional requirements-for classification of ME equipment and ME systems

Patients who suffer from ventilatery impairment or ventilatory insufficiency get short of brgath more
easily because the work to breathe is increased. Even with supplemental oxygen usage, the feeling
of shortness of breath and, the fatigue caused by the increased work to breathe is likely to[lead to a
more sedentary lifestyle:*A sedentary lifestyle causes a patient’s body to lose oxygen usage
efficiency and this leads’ to increasing shortness of breath with mobility (movement of skeletal
muscles). This phenomenon is likely to cause a patient who suffers from ventilatory impajrment or
ventilatory insufficiency to get progressively weaker and less able to be mobile and participate in
the activities ‘ef) daily living (ADL). This also means that the patient is likely to get progressively
more dependent on functional assistance from outside help.

Initially,/ the application of ventilatory support to reduce the work to breathe was limited to times
when the patient with ventilatory impairment or ventilatory insufficiency was admitted to a
healthcare facility due to an exacerbation or decompensation (cold, flu, or other contributing

factor).

However, we have known for decades that providing patients with ventilatory support at home can
reduce the work to breathe and ventilatory fatigue and therefore improve the ventilatory
impaired/insufficient patient’s ability to move about, exercise and participate in ADL.

This was demonstrated in a 1994 study that examined exercise tolerance and breathlessness in
patients with severe Chronic Obstructive Pulmonary Disease (COPD). The study found that “IPS
[inspiratory pressure support] improved median walking distance by 62 % compared with the
control walk (sham circuit). There was no change in walking distance with either CPAP or oxygen at
2 1/min”B9L.
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When ventilation challenges and the retention of CO; first present in mild to moderate COPD (or
other disease states), the patient can gain adequate relief from fatigue related to the work of
breathing by using ventilatory support equipment during the night and while taking breaks during
the day. This can enable patient with ventilatory-impairment to continue to move about and
participate in ADL. Stationary ventilatory support equipment (not transit-operable) that provides
ventilatory support at the bedside and beside a chair or other resting place should be adequate in
this application.

When the ventilation challenge reaches a more significant level, such as in severe COPD, it is more
likelj
mobllity and functional independence in ADL. For this ventilatory insufficiency patient profile€) itfis
impgrtant that the ventilatory support equipment be transit-operable so that it can accompany the
patignt while moving about and participating in ADL.

In canclusion, there is no doubt that exercise and maintaining an active social life with/participatign
in ADL improves not only life expectancy but also life satisfaction. The ability to.imove and maintajn
independence that is more functional can also cut down on the need for a home health attendant.
Ventjlatory support equipment that is only stationary while in use can be adequate for use by|a
patignt with ventilatory impairment but the patient with ventilatory insufficiency needs ventilatory
support from transit-operable ventilatory support equipment that dacilitates mobility, including
doctpr visits, and participation in ADL.

201.7.4.3 — Units of measurement

Addiftional information is found in rationale for 201.5.101.2:

201.7.9.2.2.101 — Additional requirements for warnings and safety notices
b)

The pperator should be aware that only the parts or accessories listed in the instructions for uke
havel been validated by the manufacturer. The use of non-validated parts can represent gn
unadceptable risk.

For gxample:

— @ power supply unit-other than the one recommended by the manufacturer can be designgd
ind manufacturédywith poor quality (bad reliability), can adversely affect the electromagnetic
rompatibility-of the ventilatory support equipment, etc.;

— the conngéction of parts to the VBS that are not listed in the instructions for use can increase tle
nspiratory or expiratory pathway resistance of the VBS, can increase the unintentional leakage
pf the VBS, etc. to a level that adversely affects the basic safety and essential performance.

c

The functionality of breathing system filters is affected by a number of aspects of structure,
properties and local environment.

At the most basic, a BSF is designed to be a filter that removes particles suspended in gas, i.e. a “dry
aerosol”. The particles primarily targeted in the VBS are bacteria or virus particles (although other
particles would be subject to retention). The filtering material (“medium”) is composed of a matrix
of solid material with open passageways to allow gas flow. The passageways in such gas filters are
relatively large compared to the bacteria and virus particles that are to be removed. The spatial
arrangement of the solid part of the filter medium versus the open spaces in the medium brings the
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particles in proximity to the surfaces of the medium, where physical forces (electrostatic attraction
and Van der Waals forces) attract and bind the particles within the matrix, removing them from the
gas flow.

In the practical situation of anaesthesia or respiratory care therapy, environmental factors related
to the patient, or the therapy can alter the performance of the BSF from that which would occur in
the simple flow of air with suspended microorganisms though the BSF.

One major factor is the presence, phase, and amount of moisture present in the gas flowing through
[ the BSF.

When there is low humidity in the gas (gaseous phase moisture) the gaseous water molecules
generally pass though the filter medium without effect. If there is a sufficiently higH relative
humidity, some BSFs can adsorb or absorb part of this humidity.

]

If the moisture exists as a liquid aerosol, the water droplets can also be retained by the filte

The properties of a filter medium that govern the degree to which thi®interaction with wdter takes
place is its relative affinity for water. A medium which readily attracts water i§ termed
“hydrophilic” and a medium which repels water is termed “hydrophobic”. These properties are, in
fact, not discrete, but exist on a continuous scale. Nevertheless, in common parlance fllters are
grouped into being (relatively) hydrophilic or hydrophobic.

Another example of liquid phase water can be termed “bulk water”. An example of this is the
collected condensate that occurs in the expiratory.limb of the VBS. Depending on the marjagement
of the circuit, and the positioning of the BSFthis bulk water can actually completely cover and
occlude the filter. If a sufficient pressure is applied, the liquid water can be forced though the pores
of the filter medium. This requires relatively low pressure for a hydrophilic filter and relatively high
pressure for a hydrophobic filter.

The practical consequences of thelatter scenario is that if liquid is forced though a hydrophilic BSF,
gas flow blockage can be relieyed, but any microorganisms removed by the filter can be carried past
the filter with the liquid stream. In the case of a hydrophobic filter, the pressure in the VBS is
usually not sufficient tovforce liquid though the medium, so the microbial retentign is not
compromised. Airflow oeclusion persists, however, until steps are taking to remove the bulk water.

In addition, thére can be a temporal aspect to the properties of relative hydrophilicity or
hydrophobicity; whereby prolonged exposure to water alters these properties during the|expected
service life-of.the BSF. A BSF is typically labelled with an expected service life, in hours or dlays, that
reflects its-ability to perform to its labelled specifications in the clinical environment.

It should be obvious that the potential influence of water on performance differs in anaesthesia and
respiratory care applications, although many, if not most, BSFs are indicated for usq in both

applications
T

Additional effects on BSF functionality can be caused by the introduction of substances other than
water or gas into the device. Such substances can originate from the patient (e.g. sputum, exudates,
blood, vomitus) or substances introduced by the operator into the VBS (e.g. gross amounts of
medications intended to be nebulised for administration though the VBS).

The effect of such substances can be an increase in flow resistance of varying degree up to complete
occlusion at the ventilatory support equipment or physiologic pressures. In the case of nebulised
medications, the type of nebuliser, and its operating parameters are variables that affect the
likelihood or magnitude of significantly increased BSF flow resistance during a prescribed
medication regimen. It should be mentioned that accidental introduction of gross amounts of
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medication from the nebuliser reservoir during operator or patient manipulation of the VBS has
been implicated as a source of acute BSF blockage.

The cause of increased flow resistance in a BSF can be gross blockage of the medium passages, or
the effects of surfactant properties of the substances introduced into the BSF upon the
hydrophobicity of the filter medium. It should be noted that medications indicated for nebulisation
can contain surfactant materials that are not identified in the medications’ labelling with respect to
their presence or their quantity, and these can change without notice for a given medication. The
effect of these substances upon flow resistance differs among individual models and brands of BSFs.

The pperator needs to be aware that the effects of such substances can be manifested as increases
in the amount of positive airway pressure required for a ventilatory support equipment-provided
inflation, or as an increase in expiratory flow resistance, resulting in a step-wise_increase [n
intrdgpulmonary pressure that, if not detected, can lead to pneumothorax.

Awareness of the possibility, albeit infrequent or rare, of such significant incteases in BSF flow
resigtance, and inclusion in a trouble-shooting scheme for this and othef“causes of impairg¢d
ventjlation can reduce or eliminate adverse events occurring secondary to,BSF flow occlusion.

Dire¢t patient monitoring, and usage of the appropriate settings for,”and prompt attention fo,
ventilatory support equipment alarm conditions are essential to provide maximum patient safety.

Oncg a BSF is recognized to be a source of impaired ventilation,"Simply removing the occluded B$F
and replacing it with another BSF returns ventilation to a normal state.

e)

Wheklchair batteries, even though they mostly convey the appearance that they supply standard
voltdges for auxiliary battery-powered equipment, often provide neither the appropriate connectpr
nor pn adequate voltage range to safely*supply the ventilatory support equipment for normfl
operption. Depending on the battery load 'condition required for the movement of the wheelchalr,
the voltages supplied at the auxiliary cohnector often show major voltage drops and simultaneotyis
current limitations. It is reasonably foreseeable that these variations are often outside the externfal
supply mains ratings of the ventilatory support equipment. These might adversely affect the
performance of the ventilatory’support equipment or in the extreme these voltage fluctuatiops
might lead to a stoppage ofentilation. In addition, these supply mains variations can also adverselly
affect the electromagnetio compatibility of the ventilatory support equipment.

The pperator needs.to be aware that only wheelchairs listed in the instructions for use have beg¢n
validated by themanufacturer. The use of non-validated wheelchairs can represent an unacceptablle
risk for the patient.

201.7,9.2.8.101 — Additional requirements for start-up procedure

In some designs, adequate checking of the alarm system can be performed with a combination of
operator-action and the power-on self-test routines that verify the integrity of the software and the
integrity of the computer controlling the ventilatory support equipment, as well as the measuring
sensors and the alarm signal generation.

201.7.9.2.9.101.1 Lay operator operating instructions
<)
This document requires that instructions for use for both the lay operator and the supervising

clinician or healthcare professional operator describe methods of testing ventilatory support
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equipment alarm conditions. It is useless to require these tests unless the tests serve the intended
purpose of ensuring that operators are alerted to potentially hazardous situations while ventilating
in the environment of use.

Alarm condition testing instructions for the lay operator need to provide simple tasks that create
alarm limit violations without changing any ventilatory support equipment settings.

Lay operators have a need to know that the alarm limits are likely to be violated when common but
potentially harmful situations occur. Since lay operators might not be allowed to change ventilatory

SUPPOTT equipTient Settngs, 1t 15 vitalty Tmportant that they tearm Tow to test a verntiiatory support
equipment while it is set up with prescribed settings to determine that alarm limits arg violated
during interruption of ventilation (due to disconnection, occlusion, etc.) and other potentially
hazardous situations.

Alarm condition testing instructions for lay operators are similar to reverse troubleshpoting. A
series of simple tasks simulate problems and the operator verifies that théyalarm limits infended to
alert for each problem are violated. It is best if these simulations can(be’performed with¢ut a test
lung. For improved lay operator confidence, the supervising clinician or healthcare professional
operator might find it beneficial to demonstrate these tests for thelay operator.

For this type of ventilator, alarm condition testing instructions for healthcare professional pperators
should be as simple as possible, since it is intended that.these ventilators are used oufside of a
hospital setting. These tests can require that the operdatormake settings changes and use ajtest lung
in order to test whether the ventilatory support equipment alarm systems are fully functional.

201.7.9.2.9.101 — Additional requirementsfor operating instructions

Some ventilatory support equipment is deSigned so that they can operate with higher-thah-normal
tubing circuit compliance and resistance: Thus knowledge of these VBS characteristics is important
for the operator to be aware of the ventilatory support equipment capability. Also, knowledge of the
maximum VBS resistance (at nominal and maximum flowrates) is important because an pcclusion
false positive alarm condition can be caused by the use of high-resistance components in|the VBS.
These characteristics of, the VBS need to be inclusive of any inhalation and exhalation
particle/bacteria filters,-humidifier, nebuliser, water collection vessels and connectors n¢eded for
operation.

201.7.9.2.9.101.2)— Healthcare professional operator operating instructions
b)1)

See rdtionale for 201.7.9.2.9.101.1 c).

201.7.9.2.14.101 — Additional requirements for accessories, supplementary eqTipment,
used material

The use of antistatic or electrically conductive materials in the VBS is not considered as
contributing to any higher degree of safety. On the contrary, the use of such material increases the
risk of electrical shock to the patient.

201.7.9.3.1.101 — Additional general requirements

The manufacturer is expected to express the description of the ventilatory support equipment in
general terms so the reader can understand the important behaviour of the ventilatory support
equipment (e.g. mean values and their time specifications, number of breaths and delays etc.). Some
items (e.g. pressures) that one would find in the instructions for use of a life-sustaining ventilator
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are placed in the technical description for home use ventilatory support equipment as that
information is not expected to be meaningful to the lay operator, but is necessary for the healthcare
professional operator.

201.9.4.3.101 — Additional requirements for instability from unwanted lateral movement

The intent of this subclause is to prevent transit-operable ventilatory support equipment from
causing injury to the patient or other person whilst being used in transit. In a moving vehicle on a
sharp bump, deceleratlon or corner, unrestramed equlpment could be a prO]ectlle hazard to the

IEC §0601-1-11:2015+AMD1:2020, Clause 10.1 provides a means to ensure the Wentilatory suppdrt
equipment is not damaged in transit.

201.p.6.2.1.101 — Additional requirements for audible acoustic energy

¢) 5)

8.1.1 of ISO 3744:2010 specifies that the average time-weighted’sound pressure level is measured.
That| test method presumes that the equipment being measured has a constant sound. This is npt
necepsarily the case for respiratory ME equipment that\frequently has sound modulated by the
breathing pattern. As a result, this document specifies-that the use of the maximum time-weighte¢d
sound pressure level using frequency weighting A and the time weighting F of the sound level
metdr (i.e. Larmax).

201.11.1.2.2 — Applied parts not intended to supply heat to a patient

The pbjective of this requirement is to,protect the patient from skin burns due to contact with the
external surface of the breathing tube.

The human airway has a very'significant ability to absorb or deliver heat and moisture. Referenge
the Jommon practice of sitting in a sauna without harm to the respiratory tract40l. Fully saturat¢d
gas gt 45 °C can be inspited for up to 1 h without damaging the mucosa of the respiratory tractl391.|A
mor¢ recent study reported tolerance of inspired gas temperatures of 46,9 °C to 49,3 °C, 100 % RH
(2656 k] /kg) for 45.minl40l.

Takipg into.ac¢ount the enthalpy of inspired gas that has been shown to be tolerated withofit
causjng thermal injury to the human airways and the very short exposure times of thermfl
overfphoot from a heated humidifier in clinical practice, the delivered gas energy limit of 197 k] /kg
of driygas when averaged aver 120 s can be used

When considering gas mixtures other than oxygen/air, the following should be observed. Given that
most of the energy is contained in the water vapour, the equivalent of air at 43 °C, 100 % RH is the
maximum enthalpy that should be allowed. This has a specific volume of 0,978 6 m3/kg of dry air
and an enthalpy content of 197 k] /kg of dry air. Assuming the volume breathed by the patient is the
same, whatever gas mixture is used, then the safe enthalpy limit is 197 kJ/kg of dry gas. This
enthalpy per unit volume gives a more relevant measure of the energy delivered to the patient.

Studies to measure the relative importance of exposure time and temperature in causing cutaneous
burns determined that surface temperatures of at least 44 °C and 6 h exposure were required to
cause irreversible damage to epidermal cellsl4!l. This is confirmed by studies conducted by the U.S.
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Navy Medical Research and Development Command[3%, which concluded that fully saturated gas at
45 °C can be inspired for up to 1 h without damaging the mucosa of the respiratory tract.

Gas at body temperature and fully saturated (37 °C and 100 % RH) does not transfer thermal
energy to or from the patient with a normal body temperature of 37 °C. Dry gas at body
temperature (37 °C and 0 % RH) draws heat away through evaporation. Gas at 41 °C and fully
saturated has the capacity to deliver less than 130 k] /kg of dry gas breathed by the patient.

201.11.6.6 — Cleaning and disinfection of ME equipment or ME system

The essential principles of 1SO 16142-1 require that medical devices are "not [to] comprgmise the
clinical condition or the safety of patients, or the safety and health of users or, where applicable,
other persons, provided that any risks which can be associated with their use counstitute a¢ceptable
risks when weighed against benefits to the patient and are compatible with a high| level of
protection of health and safety."

This means that ventilatory support equipment, their accessories and parts should not ble used if
there is an unacceptable risk of the patient, operator or other personwbeing infected as a|result of
contact with the ventilatory support equipment, accessory or part:

Therefore after long-term use in the home, ventilatory support equipment, their accesspries and
parts, if transferred to a new patient, require an appropriate level of disinfection, depending on their
use, but rarely need to be sterile.

Recommendations for hygienic processing of ventilatory support equipment, their accesspries and
parts are based on the general hygiene requirements for the processing of medical devices pnd need
to take into consideration the special requirements and needs of patient care in the¢ clinical
environment. The requirements for hygiefic processing of this document are intended to:

— make the responsible organization for processing the ventilatory support equipment pware of
how to implement these tasks inl a responsible manner through appropriate delegatior};

— help all parties involved'in the processing of ventilatory support equipment, their accesdories and
parts to conform with-the manufacturer’s instructions for use.

The cleaning and disinfection procedures of the manufacturer are also intended to provide|practical
support to all &dhose involved in patient care in the clinical environment with rpgard to
implementing’the hygiene measures required for the patient’s safety.

It should.be noted that ventilatory support equipment, as all other medical devices that have been
contaminated with human pathogenic microorganisms, are a potential source of infection for
humans. Any ventilatory support equipment that has already been used on another patient is
patentially contaminated with contagious pathogenic microorganisms until proven otherwise.

Appropriate handling and processing procedures are essential to protect the next personlhandling
the equipment or the next patient on whom the equipment is used. Hence, ventilatory support
equipment, their re-usable accessories and parts that have been used are required to undergo a
processing process, following the manufacturer’s instructions for use, prior to reuse by another
patient.

The following basic considerations need to be addressed by the manufacturer when specifying the
processing instructions of ventilatory support equipment, its accessories or parts:

— protecting the patient, the operator and the responsible organization (including personnel
involved in performing the processing process);
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— the limits of the procedures used for processing (such as the number of processing cycles);

— the necessity to guarantee the proven standardised procedures to a consistently high and
verifiable quality, based on an established quality management system.

The recommended processing process should be determined by:

— the potential degree and type of contamination of the ventilatory support equipment, accessories
or parts;

— the risk of infecting another patient resulting from their reuse and the type of application of t}lle
bentilatory support equipment.

Specjal consideration of the possible risk associated with the contamination of gas-conducting
components due to the patient’s re-breathing under single fault condition should be considered.

On the basis of the above, a verified and validated documented processing précedure needs to Ie
specjfied in such detail so that the outcome is reproducible. An acceptableresidual risk from the

hazard of infection for the next patient can be assumed if the:

— d¢ocumented processing procedure’s effectiveness has been (verified through appropriate
scientific methods by the manufacturer;

— reliability of the documented processing procedures~has been verified in practice through
nppropriate quality assurance measures by the responsible organization carrying out the
processing procedures.

Wheh selecting and evaluating the processing procedures, the manufacturer should consider:

— the amount and type of pathogenic mi¢roorganisms expected to contaminate the ventilatofy
fupport equipment, accessories or parts;

— the risk for the pathogenic microorganisms to be transmitted to the patient, operator or other
hersons;

— the microorganism's resistance to the recommended processing procedures.

The [isks posed by processing ventilatory support equipment, accessories or parts are determined by
the fpllowing factors:

a) undesiredeffects, which can result from:

— he previous use;

— the previous processing;
— transportation and storage;
b) the risks from subsequent uses, such as the following:
— residues from the previous use (such as secretions, other body fluids, and drugs);

— residues from the previous processing processes (such as cleaning agents, disinfectants and
other substances, including their reaction products);

— changes of physical, chemical or functional properties of the device;
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— changes in the condition of the material (such as accelerated wear and tear, embrittlement

and changed surface conditions, connectors and adhesive joints);
c) the risk of transmission of any pathogenic microorganisms
When considering the suitability of the processing process and the feasibility of the p

process for the ventilatory support equipment, accessories or parts, the manufacture
consider the following points:

rocessing
r should

- L}IU Il..)f'(b illVUlVGL‘l ill Llle pr U(,(:'b.)l.ll'y Process,
— the cost effectiveness of the processing process;
— the practicability of the processing process;

— the availability of the cleaning equipment and the cleaning~agents specifie
processing process;

— the efficiency of the processing process;
— the reproducibility of the processing process;
— quality management requirements of the processing process;

— the environmental impact of the processiig process and the disposal of the v4
support equipment, accessories or parts.,

The manufacturer should verify all cleaning agents and processing procedures used with
their suitability and repeatability with\the ventilatory support equipment, accessories
depending on the type of use.

The responsible organization should verify that manual cleaning and disinfection of the ve
support equipment, accessories-or parts are always carried out in accordance with the pj
specified in the accompanying document.

The manufacturer sheuld specify validated automated cleaning and disinfection proceduré
are not followed; \the effectiveness of the cleaning and disinfection cannot be guarantg
parameters could’include the volume of water used, water pressure, temperature, pH, ¢
cleaning ageénts and disinfectants, and residence time.

To ensure the reproducibility of automated processing procedures, tests should be carried
regular basis.

The manufacturer should ensure that the specified disinfection procedures are verifi

d in the

ntilatory

regard to
or parts,

ntilatory
rocedures

s. If they
ed. Such
losage of

out on a

ed to be

bactericidal, fungicidal and virucidal so that the cleaned and disinfected ventilatory support
equipment, accessories or parts do not pose an unacceptable risk of infection by reproductive
pathogenic microorganisms when any of these elements, collectively or individually, comes in

contact with the next patient, operator or person.

Effective disinfection requires that the instructions for use for the disinfectant, especially with

regard to concentration and residence time, are followed.

Following any processing procedure, safety and functional testing of the ventilatory support
equipment (as specified by the manufacturer’s instructions for use) needs to be carried out. If
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ssary, safety-relevant functional testing can be carried out directly before reuse of the

ventilatory support equipment.

The extent and type of the tests depends on the ventilatory support equipment, accessory or part and
these need to be defined in the accompanying document.
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— easuring the airway pressure by direct sampling at the patient-connection port;
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11.8.101.1 — Internal electrical power source and alarm conditions

hours was chosen as the minimum acceptable time necessary to ensure that alternative
st this period before restoration of power or arrangement for other supplies.
12.4.101 — Measurement of airway pressure

site in the VBS at which pressure is sensed varies from ventilatory support|equipment to
latory support equipment. Generally, the manufacturer chooses one of two strategies:

wo locations in the ventilatory support equipment: on the inspiratory side of the VBS (at the “fo
patient” port) and on the expiratory side of the VBS (at the “from patient” port), and, aftgr
mathematical manipulation, averaging the two values.

12.4.102 — Maximum limited pressure protection‘device
value chosen for the maximum limited pressurel371147] is a compromise between the need fo

ntors specifically to supply high insufflation pressures for patients with low chest wall
pliance .

12.4.106 — High leakage alarnr condition

high leakage technical alarm condition is permitted to be used as a surrogate for expir¢d
me monitoring and its associated alarm conditions. The manufacturer needs to ensure that tlize
leakage technical algrm-condition is robust and thereby proven to provide a reasonably saffe
native. It is suggested-that a combination of flowrate, time, and pressure monitoring along with
rn recognition be-ised to determine that high leakage has occurred.

12.4.107 — €O rebreathing

s and_@ther patient interfaces intended for use with ventilatory support equipment without an
e exhalation valve incorporate an exhaust port. The function of the exhaust port is to allow fpr

pass

veremoval of exhaled gases to minimize rebreathing.

A cri
redu

tical issue to be considered is whether the machine-patient flow through the exhaust port has
ced the residual exhaled CO; to acceptable levels.

Ventilatory support equipment can be equipped with a single-conduit breathing gas pathway with a

dual-

purpose, inspiratory/expiratory function and an exhaust port. The issue of CO; rebreathing

will be a function of several variables, such as the following:

— the type of the breathing attachment — face mask, nasal mask, or full face mask;

— the size and location of the exhaust ports;
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