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Foreword

ISO (the
Commiss

International Organization for Standardization) and IEC (the International Electrotechnical
ion) form the specialized system for worldwide standardization. National bodies that are

members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical activity.

ISO and

IEC technical committees collaborate in fields of mutual interest. Other international

organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the

work.

The prog

describedl in the ISO/IEC Directives, Part 1. In particular, the different approval criteria neededfor tme

different
editorial
www.iec

ISO and IEC draw attention to the possibility that the implementation of this documient may involve the

use of (a

any clainmped patent rights in respect thereof. As of the date of publication of this document, ISO and IEC

had not 1
impleme
from the
not be hd

Any trad
constitutj

For an ¢
expressig
World 1
WWW.iSo

edures used to develop this document and those intended for its further maintenancepare

types of document should be noted. This document was drafted in accordance.with the
rules of the ISO/IEC Directives, Part2 (see www.iso.org/dirvéctives ¢r

ch/members _experts/refdocs).

patent(s). ISO and IEC take no position concerning the evidence, validity or applicability pf

eceived notice of (a) patent(s) which may be required to implement this document. Howevar,
hters are cautioned that this may not represent the latest informiation, which may be obtainged
patent database available at www.iso.org/patents and https<//patents.iec.ch. ISO and IEC shall
1d responsible for identifying any or all such patent rights:

e name used in this document is information given forthe convenience of users and does npt
e an endorsement.

xplanation of the voluntary nature of standards, the meaning of ISO specific terms and
ns related to conformity assessment, as ‘Well as information about ISO's adherence to the
rade Organization (WTO) principlesD)in the Technical Barriers to Trade (TBT) s¢e

org/iso/foreword.html. In the IEC, see.www.iec.ch/understanding-standards.

This doc
equipmef

iment was prepared jointly by Technical Committee ISO/TC 121, Anaesthetic and respiratoly
t, Subcommittee SC 3, Respiratory devices and related equipment used for patient care, and

Technic
Particul

Standardization (CEN) Technical Committee CEN/TC 215 Respiratory and anaesthetic equipment, |n

accorda

This sec

technicallly revised:

The main

Committee IEC/TC 62,( Medical equipment, software, and systems, Subcommittee SCDP,
medical equipment, software, and systems, in collaboration with the European Committee fpr

ce with the Agreement on technical cooperation between ISO and CEN (Vienna Agreement).

bnd edition ‘cancels and replaces the first edition (ISO 80601-2-79:2018), which has beg¢n

changes are as follows:

— al
IE
IE

ignment with I[IEC 60601-1:Z005+AMDT1:201Z+AMDZ:2Z0Z0, IEC 60601-1-2:2014+AMDT:202Z
C 60601-1-6:2010+AMD1:2013+AMD2:2020 and
€C60601-1-8:2006+AMD1:2012+AMD2:2020;

— clarified maximum limited pressure requirements;

— clarified high airway pressure alarm condition requirements; and

— harmonization with ISO 20417, where appropriate.

A list of
websites

all parts in the ISO 80601 series and the IEC 80601 series can be found on the ISO and IEC
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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 on ventilation for their life support.
Ventilatory support equipment is frequently used in locations where supply mains is not 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).

Ventilatory support is often used for patients who have stable ventilatory needs. This docume
addresses patients who have significant respiratory dysfunction resulting in an abnormality |ef
sufficient degree to be noticeable by the patient. This is best characterized by lung functions not wor
than(35l:

— FEV4{/FVC1 <70 %; or
— 509% < FEV; <80 % predicted

where

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

FVC | is the forced vital capacity.
Example$ of diseases that require ventilation support are:

— mild|to moderate Chronic Obstructive Pulmonary Diseasé<(COPD);
— mild|to moderate neuromuscular/ amyotrophic lateral'sclerosis (ALS);

— obesE patients Obese Hypoventilation Syndrome (OHS);

— Cheyne-Stokes respiration (CSR/CSA).

faster breathing, followed by a gradualdecrease that results in a temporary stop in breathing called an

Cardiac

require yentilation for~life support or intermittent periods of ventilation to maintain vital sigis.

physiological alarm conditions as no essential performance exists. These patients can gain adequate reli
from fatipuerélated to the work of breathing by using ventilatory support equipment during the nig
and while“faking breaks during the day. This can enable a patient with ventilatory impairment

nt
a
se

£S

DOt

e
ef
nt
[0

continue to move about and participate in the activities of daily living. Non-transit-operable ventilatory
support equipment that provides ventilatory support at the bedside and beside a chair or other resting

place should be adequate in this application.
In this document, the following print types are used:

— requirements and definitions: roman type;

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

1 This is also known as the Tiffeneau-Pinelli index.

© ISO 2024 - All rights reserved
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— informative material appearing outside of tables, such as notes, examples and references: in smaller

type; normative text of tables is also in a smaller type;

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

— “clause” means one of the five numbered divisions within the table of contents, inclusive of all

subdivisions (e.g. Clause 201 includes subclauses 201.7, 201.8); 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 t
nymber. References to subclauses within this particular document are by number only.

combination of the conditions is true.
For the purposes of this document, the auxiliary verb:

— “shall” indicates a requirement;

— “should” indicates a recommendation;

— “may” indicates a permission;

— “can” indicates a possibility or capability; and

— “must” is used to express an external constraint.

nnex C contains a guide to the marking and labelling requirements in this document.

pquirements in this document have been decomposed so that each requirement is

A
Annex D contains a summary of the symbols referenced in this document.
R
delineated. This is done to support-automated requirements tracking.

he clause

In this document, the conjunctive “or” is used as an “inclusive or” so a statement is tryie if any

uniquely

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.

© ISO 2024 - All rights reserved
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Medical electrical equipment

Part 2-79:
Particular requirements for the basic safety and essential
performance of ventilatory support equipment for ventilatory

1

= o -

E}

Vi

'npnirmpnf

01.1 Scope, object and related standards

C60601-1:2005+AMD1:2012+AMD2:2020, Clause 1, applies, except as follows:
D1.1.1 Scope

pplacement:

DTE1  There is guidance or rationale for this subclause contained in-Clause AA.2.

his document applies to the basic safety and essential perfarmance of ventilatory support equij
efined in 201.3.302, for ventilatory impairment, as defined in 201.3.300, hereafter also refer
E equipment, in combination with its accessories:

intended for use in the home healthcare envirgument;

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

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

intended for use with patients who have ventilatory impairment, the most fragile of these
would not likely experience injury with the loss of this artificial ventilation; and

not intended Aor-“patients who are dependent on artificial ventilation for their imme
support.

KAMPLE 1 Patients with mild to moderate chronic obstructive pulmonary disease (COPD).

bntilatory support equipment is not considered to use a physiologic closed-loop control system

u

bment, as
red to as

iipment is

patients,

diate life

unless it

és-a physiological patient variable to adjust the artificial ventilation therapy settings.

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

EXAMPLE 2

external electrical power source, distributed alarm system.

Breathing sets, connectors, water traps, expiratory valve, humidifier, breathing system filter,

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.

© ISO 2024 - All rights reserved
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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 60601-1:2005+AMD1:2012+AMD?2:2020, 7.2.13 and 8.4.1.

NOTE 4  Additional information can be found in IEC 60601-1:2005+AMD1:2012+AMD?2:2020, 4.2.
NOTE5  SeelISO/TR 21954 for guidance on the selection of the appropriate ventilator for a given patient.

This document does not specify the requirements for:

—  ventila a g RSSOriQ a 87232t =1 dependen G-ti mtandad 11 1 1 S,
whidh are given in [SO 80601-2-12;

— ventilators or accessories intended for anaesthetic applications, which are given in ISO 80601<2-13;

— ventilators or accessories intended for the emergency medical services environment, which ate
given in ISO 80601-2-84;

— ventilators or accessories intended for ventilator-dependent patients inQthe home healthcale
envitfonment, which are given in ISO 80601-2-72;

— ventilatory support equipment or accessories intended for ventilatory.insufficiency, which are givén
in ISP 80601-2-80;

— sleep apnoea therapy ME equipment, which are given in ISO.80601-2-70;

— highifrequency jet ventilators (HF]JVs)[33], which are given in ISO 80601-2-87;
— highifrequency oscillatory ventilators (HFOVs)22;

— respiratory high flow equipment, which are given in ISO 80601-2-90;

NOTH 6 Ventilatory support equipment_€an’incorporate high-flow therapy operational mode, but such|a
modsg is only for spontaneously breathing patients.

— userjpowered resuscitators, which are given in ISO 10651-4;
— gas-powered emergency resuscitators, which are given in ISO 10651-5;
— oxygen therapy constant flow ME equipment; and

— cuirdss or “irontlunhg” ventilation equipment.

201.1.2 Object

[EC 60601-2:2005+AMD1:2012+AMD?2:2020, 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 impairment, as defined in 201.3.300,
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.

NOTE1 This document has been prepared to address the relevant International Medical Device Regulators
Forum (IMDRF) essential principles(37] and labelling[38] guidances as indicated in Annex CC.

© ISO 2024 - All rights reserved
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NOTE 2  This document has been prepared to address the relevant essential principles of safety and performance
of ISO 16142-1:2016[191 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[391.

201.1.3 Collateral standards

IEC 60601-1:2005+AMD1:2012+AMD2:2020, 1.3 applies with the following addition:

This document refers to those appiicabie collaterat standards that are 1isted in Clause 2 of the general
standard and Clause 201.2 of this document.

I§C 60601-1-2:2014+AMD1:2020, IEC 60601-1-6:2010+AMD1:2013+AMD2:2020, and
IHC 60601-1-11:2015+AMD1:2020 apply as modified in Clauses 202, 206 and\| 211 respectively.
IBC 60601-1-3, IEC 60601-1-9 and IEC 60601-1-12 do not apply. All other’)published ¢ollateral
stiandards in the IEC 60601-1 series apply as published.

2p1.1.4 Particular standards

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

In] the IEC 60601 series, particular standards may modify, replaceior delete requirements conftained in
tHe general standard, including the collateral standards, as appropriate for the particular ME equipment
under consideration.

Alrequirement of a particular standard takes priority ovérthe general standard.

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

The numbering of clauses and subclauses of -thisS document corresponds to that of the general [standard
ith 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
llateral standard document number (€.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 Clajise 10 of

“Replacement” means that’ the clause or subclause of the general standard or applicable ¢ollateral
stiandard is replaced ecompletely by the text of this document.

«

Addition” means“that the text of this document is additional to the requirements of th¢ general
stiandard or applieable collateral standard.

“Amendment’ means that the clause or subclause of the general standard or applicable ¢ollateral
standard:is amended as indicated by the text of this document.

ibelauses, 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 I[EC 60601-1-2, 203 for
IEC 60601-1-3, etc.

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.

© ISO 2024 - All rights reserved
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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 particular document.

201.2 Normative references

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

IEC 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.efergy levels of noise sources
using sound pressure — Engineering methods for an essentially free field over a reflecting plane

ISO 4871:1996, Acoustics — Declaration and verification of noisé\emission values of machinery and
equipment

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

IS0 5367:2023, Anaesthetic and respiratory equipment’— Breathing sets and connectors

ISO 73964-1:2016/Amd 1:2017, Medical gas pipeline systems — Part 1: Pipeline systems for compressé¢d
medical gases and vacuum

ISO 9360-1:2000, Anaesthetic and respiratory equipment — Heat and moisture exchangers (HMEs) fpr
humidifying respired gases in humansy~— Part 1: HMEs for use with minimum tidal volumes of 250 ml

ISO 936(0-2:2001, Anaesthetid and respiratory equipment — Heat and moisture exchangers (HMEs) fpr
humidifying respired gases\in humans — Part2: HMEs for use with tracheostomized patients having
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 medidal
devices

ISO 17664-1:2021, Processing of health care products — Information to be provided by the medical devite
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

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

IS0 20417:2021, Medical devices — Information to be supplied by the manufacturer

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

© ISO 2024 - All rights reserved
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0 23328-2:2002, Breathing system filters for anaesthetic and respiratory use — Part 2: Non-filtration

aspects

IS

0 80369-1:—3, Small-bore connectors for liquids and gases in healthcare applications — Part 1: General

requirements

IS

0 80601-2-74:2021, Medical electrical equipment — Part 2-74: Particular requirements for basic safety

and essential performance of respiratory humidifying equipment
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quirements for basic safety and essential performance

€ 62366-1:2015+AMD1:2020, Medical devices — Part 1: Application of usability engineefing tp medical
bvices
C 62570:2014, Standard practice for marking medical devices and other itemsor safety in the jnagnetic

sonance environment

pctrotechnical sector

01.3 Terms and definitions

r the purposes of this document, the. terms and definitions giyen
C 60601-1:2005+AMD1:2012+AMD2:2020 and the following apply.
0 and IEC maintain terminology databases for use in standardization at the following addresges:

ISO Online browsing platform: available athttps://www.iso.org/obp

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

D1.3.201
‘companying information

accessory, particularly regarding safe use

bte 1 to entry: The-accompanying information shall be regarded as part of the medical device or accessofry.

scription,installation manual, quick reference guide, etc.

ditory, 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.]

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.

© ISO 2024 - All rights reserved
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bte 2 to entryi’The accompanying information can consist of the label, marking, instructions for use| technical

bte 3 to-entry: Accompanying information is not necessarily a written or printed document but could involve
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201.3.202

acknowl

edged

state of an 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 or until a
predetermined time interval has elapsed

Note 1 to entry: Acknowledged only affects alarm signals that are active at the time of the operator action.

[SOURCE

:IEC 60601-1-8:2006+AMD1:2012+AMD2:2020, 3.37]

201.3.2(
airway g
PEIW

pressure
connectid

Note 1 to

equipment.

[SOURCE

201.3.2(
alarm cd
time fron

in the equipment, for technical alarm conditions, to when the @larm system determines that an alan

condition
[SOURCE
201.3.2(

alarm lirit

threshol
[SOURCH

201.3.2(

alarm offf

state of i
signals

[SOURCE

201.3.2(
alarm pa
state of 1

3
ressure

at the patient-connection port or at the distal outlet of the equipment where there i§ no patien
n port

entry: The airway pressure can be derived from pressure measurements made-anywhere within t

:1SO 4135:2022, 3.1.4.41.1]

4
ndition delay
n the occurrence of a triggering event either in the patient)for physiological alarm conditions,

exists
: IEC 60601-1-8:2006+AMD1:2012+AMD2:2020,3.2]
5

used by an alarm system to determine an alarm condition
:IEC 60601-1-8:2006+AMD1:2012+AMD2:2020, 3.3]
6

ndefinite duration in which an alarm system or part of an alarm system does not generate alan

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

7
jused
mited duration in which the alarm system or part of the alarm system does not generate alarn

e

pr

m

m

m

signals

[SOURCE: IEC 60601-1-8:2006+AMD1:2012+AMD2:2020, 3.5]

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.
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[SOURCE: 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

means with the intention of augmenting, or totally controlling, the ventilation of a patient

aytomatic ventilation; mechanical ventilation.

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

Npte 2 to entry: Classifications used to denote means used for artificial yéntilation include: positive
negative-pressure; gas-powered; operator-powered; electrically-powered.

Npte 3 to entry: Negative-pressure ventilation elevates the relativé, pressure in the airway by inte
lowering the pressure in the lungs.

[SOURCE: IS0 19223:2019, 3.1.10]

201.3.211
assured inflation-type rate

mlinute

Npte 1 to entry: In addition to its direct'reference, this term is only used, in context or by qualif
dé¢signate this concept as a measuredquantity.

[SOURCE: ISO 19223:2019, 3:5.2.1, modified — deleted note 2.]

201.3.212

attack

aftempt to destroy; expose, alter, disable, steal or gain unauthorized access to or make unautho|
of an asset

[JOURCE: JEG81001-5-1:2021, 3.5]
201.3.213

auditory alarm signal

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

201.3.214
audio paused

intermittent elevation of the pressure in the patient’s airway relative to that in the lungs by| external

EXAMPLE Means used to provide artificial ventilation are manual resuscitation; mouth-tosmouth resuyscitation;

fransport;

pressure,;

rmittently

number of assured inflation-type initiations.in a specified period of time, expressed as brgaths per

cation, to

rized use

state of limited 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, 3.13]
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201.3.215

BAP
quantity

by which the baseline airway pressure is set to be positively offset from the ambient pressure

[SOURCE: ISO 19223:2019, 3.10.2, modified — deleted notes.]

201.3.216
biocompatibility
ability of a medical device, accessory or material to perform with an appropriate host response in a

specific

nplication
Lugb v

Note 1 to

entry: A medical device or accessory may produce some level of adverse effect, but that level anay

determingd to be acceptable when considering the benefits provided by the medical device or accessory.

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

201.3.217
body temperature and pressure saturated

BTPS
ambient

htmospheric pressure, at a temperature of 37 °C, and a relative humidity of 100 %

[SOURCH: ISO 4135:2022, 3.1.1.7]

201.3.218
breathing system

pathway

5 through which gas flows to or from the patient at tespiratory pressures and continuously

intermittiently in fluid communication with the patient’s reSpiratory tract during any form of artifici
ventilatign or respiratory therapy

[SOURCH: ISO 4135:2022, 3.6.1.1, modified — deletednotes.]

201.3.219
breathing system filter

BSF
device in

[SOURCHE: ISO 23328-2:2002, 3.1

201.3.220

cleaning
removal

pf contaminants to the extent necessary for further processing or for intended use

kended to reduce transmission of particulates, including microorganisms, in breathing systems

pe

br
al

Note 1 to pntry: Cledning consists of the removal of adherent soil (e.g. blood, protein substances, and othpr
debris) frpm thessurfaces, 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.

[SOURCETISO17664-272021, 3.1, modified — reptaced and/or with or-]

201.3.221

connector

fitting to join two or more components

EXAMPLE Connectors for low-pressure hose assembly are any of a range of mating components intended to

maintain gas specificity by the allocation of a set of different diameters to the mating connectors for each
particular gas.

[SOURCE: ISO 4135:2022, 3.1.4.5]
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201.3.222

CPAP

continuous positive airway pressure

ventilation-mode or sleep-apnoea breathing-therapy mode in which the patient breathes continuously
at a set airway-pressure level, above ambient pressure

Note 1 to entry: CPAP is intended to maintain the airway pressure at its set value apart from the inevitable minor
deviations that are necessary for it to perform its function. Although there are currently no tests for acceptable
levels for such deviations, they are expected to neither add to nor subtract from the patient's perceived work of
breathing to a greater extent than could be experienced during natural breathing

Npte 2 to entry: This definition excludes the use of the term to describe ventilation-modes where |sppntaneous
inspirations are supported by intermittently elevated pressures other than with the intention fo comppensate for
any actual or perceived imposed work of breathing.

Npte 3 to entry: Because, as used for this ventilation-mode, the concept of a CPAP level.coincides with that of a
baseline airway pressure the setting could be designated as for either concept but as‘the intention of th¢ operator
sdlecting this ventilation-mode will be to achieve a specific CPAP level, this becomes-an acceptable admjtted term
to designate the set quantity.

Npte 4 to entry: Although at the periphery of the spectrum of what constitutes a ventilation-modg, CPAP is
included in this document because it is commonly made available on typical critical care ventilators for yse as part
ofla continuum of a patient’s treatment without the necessity to change to another device.

Npte 5 to entry: It is possible for a ventilation-mode resembling CPAP to be realized on a ventilator by the use of
C$V (continuous spontaneous ventilation) with the pressure-support (PS) set to ‘zero’ or ‘none’ but CSV|set in this
why is not equivalent to CPAP if its performance in respense to a spontaneous inspiration is depend¢nt on the
sdtting of an appropriate trigger level.

[SOURCE: IS0 19223:2019, 3.11.15, modified*& deleted notes 6 to 9.]

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

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

201.3.224

Alinspiratory pressure

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

bte 1 to-entry: In addition to its direct reference, this term or an appropriate symbol may be used, in fontext or
by qualifieation, to designate this concept as a set quantity or a measured quantity.

Noate? to entry: There is currently no ngrepd convention as to whether an inspiratory pressure is al ays 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 entry: The sum of the set BAP level and the A inspiratory pressure equals the inspiratory pressure. This
applies to both settings and measurements of this parameter.
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[SOURCE: IS0 19223:2019, 3.6.7, modified — deleted note 4.]

201.3.225
disinfection

process t

o inactivate viable microorganisms to a level previously specified as being appropriate for a

defined purpose

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

201.3.226

distribufed alarm system

DAS

alarm sy$tem that involves more than one item of equipment of a ME system intended for délivery pf
alarm conpditions 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(©fan alarm condition.
Note 3 to pntry: For the purposes of this document, technical confirmation means that each element of|a
distributegl alarm system confirms or guarantees 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+AMD1:2012+AMD2:2020, 6.11.2.2.1.

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

201.3.227

end-exp

expiratory flow at the point of initiation of an inflation-6ran inspiration

[SOURCH: ISO 19223:2019, 3.7.6, modified — deleted notes.]

201.3.228

essentia] function

function [or capability that is required ‘to maintain basic safety, essential performance, a minimum pf
clinical functionality as specified by:the manufacturer, and operational availability for the medidal
device

Note 1 to pntry: Essential functions include, but are not limited to, the safety instrumented function (basic safdty

and essential performance); thé control function and the availability of urgently needed functions and su¢h

allowing
performa

control arjd loss of yiew respectively.

Note 2 to
scope of t

ratory flow

the operator t@ yview and manipulate the medical device safely with the most urgently needed
ce (operatipndlavailability). The loss of essential function is commonly termed loss of protection, loss of

entry:\The term is derived from IEC 62443-4-2:2019, 3.1.20, and has been refined for the purpose and
his.document.

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

201.3.229

essentia
essentia
fundame

1 principles
1 principles of safety and performance
ntal high-level requirements that when complied with ensure a medical device is safe and

performs as intended

[SOURCE: ISO 16142-1:2016, 3.3]
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201.3.230

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

[SOURCE: IS0 19223:2019, 3.14.2]

201.3.231
expiratory phase

terval from the start of expiratory flow to the start of inspiratory flow within a respiratory cycle

m

N

|9
Cd

p(

N

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

D1.3.232
Ise positive alarm condition
resence of an alarm condition when no valid triggering event has occunred” in the pa

equipment or the alarm system

e patient-equipment interface, other equipment or the alarm system itself,

OURCE: IEC 60601-1-8:2006+AMD1:2012+AMD2:2020, 3.21]

D1.3.233

irecall

ethod established to provide emergency access to a secure medical device

bte 1 to entry: In an emergency situation, unprivileged users can gain access to key systems to c
oblem. When a firecall is used, there is usually a review process to ensure that the access was used p
rrect a problem. These methods generally eithér provide a one-time use user identifier (ID) orj
ssword or other suitable measures.

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

OURCE: I[EC/TR 60601-4-5:2021, 3.11]

D1.3.234

pw-direction-sensitive'ecomponent

mponent or accessory’through which gas flow has to be in one direction only for proper fu
patient safety

OURCE: [S04135:2022, 3.1.4.15]

D1.3.235
esh.gas
spirable gas delivered to a ventilator breathing system

lient, the

bte 1 to entry: A false positive alarm condition can be caused by spurious info¥mation produced by the patient,

brrect the
roperly to
one-time

ctioning

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

201.3.236
gas intake port
port through which gas is drawn for use by the patient

Note 1 to entry: Gas is drawn at a sub-ambient pressure at a gas intake port, in opposition to an inlet, at which gas

is

provided by a medical gas supply system.

[SOURCE: ISO 4135:2022, 3.1.4.21, modified — replaced “apposition” with "opposition”.]
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201.3.237
gas output port

port of the ventilator through which gas is delivered at respiratory pressures to an operator-detachable

part of the ventilator breathing system
[SOURCE: IS0 19223:2019, 3.14.3]

201.3.238
gas pathway

interior surfaces over which gases Qr qunidc that can be incpirpd pass

EXAMPLH1 The ventilator breathing system, inlet filter, gas mixer, blower and internal piping.

EXAMPLH2  Enclosed chamber of an incubator including the mattress or the inner surface of an oxygen hood.
EXAMPLH 3 The inner surfaces of breathing tubes, tracheal tubes or masks and mouthpieces,

Note 1 tolentry: The gas pathway is bounded by the fluid ports through which gases or liquids enter the medig
device. THis can include the patient interface or the interior surfaces of enclosures that are’in contact with gases

liquids that can be inspired.

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

Note 3 to pntry: Patient contact surfaces such as the outer surfaces of a tracheal tube or the cushion of a mask aye

evaluated|according to the ISO 10993 series.

[SOURCH: ISO 18562-1:2024, 3.11, modified — replaced “paorts” with “fluid ports”.]

201.3.239

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

[SOURCH: ISO 19223:2019, 3.14.4]

201.3.240

healthcare professional
<adj> appropriately trained, knowledgeable, and skilled, providing systematic preventive, curatiy
promotignal or rehabilitative-health care services

Note 1 to pntry: The heglth¢are professional operator is the supervising clinician or the healthcare profession

responsible for the treatent of a patient on ventilatory support equipment.
[SOURCH: ISO 86601-2-12:—, 201.3.247, modified — added note 1 to entry.]
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

respiratory tract during inspiration
[SOURCE: IS0 9360-1:2000, 3.1]

201.3.242
high-pressure inlet
inlet to which gas is supplied at a pressure exceeding 100 kPa above ambient
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Note 1 to entry: The phrases ‘low-pressure’ and ‘high-pressure’ are used differently in various contexts,

including

breathing system pressures (typically less than 10 kPa), terminal outlet pressures (less than 600 kPa), manifold

pressures (typically up to 3 000 kPa) and cylinder pressures (typically less than 30 000 kPa).

[SOURCE: ISO 4135:2022, 3.1.4.24]

201.3.243
home healthcare environment

dwelling place in which a patient lives or other places where patients are present, excluding

professional healthcare facility environments where operators with medical training are co

ntinually

ayailable when patients are present

EXAMPLE In a car, bus, train, boat or plane, in a wheelchair or walking outdoors.

Npte 1 to entry: Professional healthcare facilities include hospitals, physician offices; freestanding
cgdntres, dental offices, freestanding birthing centres, limited care facilities, first aid rooms or resc
mjultiple treatment facilities and emergency medical services.

Npte 2 to entry: Nursing homes are considered home healthcare environments.

Npte 3 to entry: Other places where a patient is present include the outdeor’' environment, while work
vghicles.

[JOURCE: IEC 60601-1-11:2015+AMD1:2020, 3.1, modified — deleted “For the purposs
collateral standard,”.]

201.3.244

humidifier

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

m

bte 1 to entry: This term includes vaporising, bubble-through and ultrasonic humidifiers and active
pisture exchangers.

[SOURCE: ISO 4135:2022, 3.7.2.1]

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

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

201.3.246
immunity,

ellectromiagnetic disturbance

y surgical

p

lle rooms,

ng and in

of this

heat and

the abilignof ME equipment or an ME system to perform without degradation in the presemce of an

[q

raY
JUUIN

201.3.247
inflation

ventilator action intended to increase the volume of gas in the lungs by the application of an elevated-

pressure waveform to the patient-connection port until a specified termination criterion is met

[SOURCE: ISO 19223:2019, 3.3.1, modified — deleted notes.]
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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: IS0 19223:2019, 3.4.10, modified — deleted notes.]

201.3.249

inflation-type

inﬂation characterized hy its I'pmpnrq] dplivpry pattern fn]lm/ving initiation and its termination criteriz
[SOURCH: ISO 19223:2019, 3.3.2, modified — deleted notes.]

201.3.250

information supplied by the manufacturer

informatjon related to the identification and use of a medical device or accessory, in whatever form
provided, intended to ensure the safe and effective use of the medical device or accessary

Note 1 to|entry: For the purposes of this document, e-documentation is included in_information supplied by the
manufacturer.

Note 2 to|entry: For the purposes of this document, shipping documents and promotional material are excluded
from information supplied by the manufacturer. However, some authorities‘having jurisdiction can consider suth

suppleme

Note 3 to
and its md
user or ot

htal information as information supplied by the manufacturer.

entry: The primary purpose of information supplied by the.mignufacturer is to identify the medical devi
ynufacturer, and provide essential information about itscsafety, performance, and appropriate use to t
her relevant persons.

re
e

[SOURCH: ISO 20417:2021, 3.10, modified — deletedniote 4.]
201.3.231

inlet

opening through which gas or other matefrial is pushed by an elevated upstream pressure
[SOURCE: I1SO 4135:2022, 3.1.4.26, medified — deleted note.]
201.3.2532

inspiratory pressure

airway pressure during anrinspiratory or inflation phase
[SOURCH: ISO 19223:2019, 3.6.2, modified — deleted notes.]
201.3.233

inspiratory time

t

duration'of arrinflationphaseorispiratory phase

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

201.3.254
inspiratory volume

Vinsp

volume of gas delivered through the patient-connection port during an inspiratory phase or inflation

phase

[SOURCE: IS0 19223:2019, 3.8.3, modified — deleted notes.]
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201.3.255
instructions for use
IFU

portion of the accompanying information that is essential for the safe and effective use of a medical

device or accessory directed to the user of the medical device

Note 1 to entry: For the purposes of this document, a user can be either a lay user or professional
relevant specialized training.

Note 2 to entry: For the purposes of this document, instructions for the professional processing betwee

user with

uses of a

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 interfag
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 medical
adcessory.

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

[JOURCE: ISO 20417:2021, 3.11, modified — deleted note 6.]

201.3.256

intelligent alarm system

alarm system that makes logical decisions basedi»on monitored information without
intervention

EXAMPLE1  An alarm system that changes priority-based on the rate of change of a monitored variabl]

EXAMPLE 2  An alarm system that suppresses an alarm condition when a related alarm condition
ptiority has recently generated an alarm signal.

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

201.3.257

lay
laly person
<adj> term referringde rion-professional or professional without relevant specialized training

EXAMPLE Lay operdtor, lay responsible organization.

[JOURCE: JEC 60601-1-11:2015+AMD1:2020, 3.2]

201.3.258
ldqw-pressure hose assembly

e (GUI) is

device or

ns for use

operator

E.

of higher

assembly comnsisting of a flexible rose withr permmanentty attached gas-specificinfet and outiet T
and designed to conduct a medical gas at pressures less than 1 400 kPa

Note 1 to entry: The phrases ‘low-pressure’ and ‘high-pressure’ are used differently in various contexts,

nnectors

including

breathing system pressures (typically less than 10 kPa), terminal outlet pressures (less than 1 400 kPa), manifold

pressures (typically up to 3 000 kPa) and cylinder pressures (typically less than 30 000 kPa).

[SOURCE: 1SO 4135:2022, 3.2.3.1]
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201.3.259

lung

each of the pair of compliant organs within the ribcage (thorax), bounded by the terminal bronchiole
and the visceral pleura, which during ventilation provide gas/blood interfaces that enable oxygen from
the gas to pass into the blood and carbon dioxide to be removed

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

201.3.260
manual ventilation port

port to which a manual inflating device can be connected

201.3.241
marking
informatjon, in text or graphical format, durably affixed, printed, etched (or equivalent) to a medicdal
device o1l accessory

Note 1 to pntry: For the purposes of this document, the term marked is used to designate.the corresponding act.

Note 2 tg entry: For the purposes of this document, marking is different from /direéct marking’ as commonly
described| in unique device identification (UDI) standards and regulations. A UDI*“direct marking’ is a type [of
marking.

[SOURCH: ISO 20417:2021, 3.16, modified — deleted note 3.]

201.3.242
mask
device which provides a non-invasive interface between'the patient’s airway and a patient-connectign
port or other connection to a source of respirable gas

[SOURCE: ISO 4135:2022, 3.8.6.4]

201.3.243

maximum limited pressure
PLim,max
highest dirway pressure that can occur during normal use or under single fault condition

[SOURCH: I1SO 19223:2019, 3.13,3, modified — deleted notes.]

201.3.2644

maximum working pressure
PW,max
highest @irway pressure that can be generated by the ventilator during intended use and normpl
condition

Note 1 to fentry: 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 typically determined by the manufacturer.

[SOURCE: IS0 19223:2019, 3.13.4, modified — deleted note 3.]

201.3.265

medical gas pipeline system

combination of a supply system, a monitoring and alarm system and a pipeline distribution system with
terminal units for provision of medical gases or vacuum

[SOURCE: ISO 4135:2022, 3.2.1.1]
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201.3.266
monitoring equipment
equipment or part that measures and indicates the value of a variable to the operator

Note 1 to entry: Monitoring equipment includes devices that are not electrical in operation, such as a pressure

gauge.

Note 2 to entry: The value can be displayed continually or intermittently.

Note 3 to entry: The monitoring equipment can be primarily intended for detection of an alarm condition or for

ejxternal communication.

[JOURCE: ISO 4135:2022, 3.11.1.3, modified —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 accompanying documents are considered part of the ME equipment and its operator

Npte 2 to entry: Operator interface includes all the elements of the ME“equipment with which the
irIleracts including the physical aspects of the ME equipment as well as visual, auditory, tactile displays
imited to a software interface.

Npte 3 to entry: For the purposes of this standard, the manufactiirer may treat the combination of ME
and other equipment as a single operator interface.

Npte 4 to entry: See IEC 62366-1:2015+AMD1:2020, 3,26:

[SOURCE: IEC 60601-1-6:2010+AMD2:2020,:31 |

201.3.268
outlet
opening through which gas leaves@ device or component

—

JOURCE: ISO 4135:2022, 3.1:4:40]

201.3.269

patient-connection port

port of a breathing-System intended for connection to an airway device
N

bte 1 to entryThe patient-connection port is the end of the breathing system proximal to the patient.

Npte 2 to entry: The patient-connection port is typically a connector suitable for connection to an airy
sych aswatracheal tube, tracheostomy tube, face mask or supralaryngeal airway.

interface.
operator

and is not

pquipment

ay device

Nopte-3 to entry: Current product standards typically specify that the patient-connection port is require

d to be in

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

[SOURCE: 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

[SOURCE: IS0 19223:2019, 3.10.4, modified — deleted notes.]
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201.3.271
physiological alarm condition
alarm condition arising from a monitored patient-related variable

EXAMPLE1  High exhaled anaesthetic agent concentration.
EXAMPLE 2 Low exhaled tidal volume.

EXAMPLE 3 Low oxygen saturation measured by pulse oximetry.

EXAMPLH4  High arterial pressure.
EXAMPLH5  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 equipment or ME system used to adjust a physiologic variable relativeto a command variabje
using a fgedback variable

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

201.3.273
pressure¢-control
inflation4type that acts to generate a constant inspiratory pressure at a set level, after a set rise time

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

[SOURCH: I1SO 20417:2021, 3.20]

201.3.275

protectipn device
part or finction of ME equipment that, without intervention by the operator, protects the patient from
hazardoys output due to incorrect delivery of energy or substances

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

[SOURCH: 150'4135:2022, 3.1.5.12]

201.3.277

respiratory cycle

complete sequence of respiratory events that leads to an increase, followed by a corresponding
decrease, of gas volume in the lung regardless of how it is generated

[SOURCE: I1SO 19223:2019, 3.4.16, modified — deleted notes.]

201.3.278

security level

level corresponding to the required set of countermeasures and inherent cybersecurity properties of
devices and systems for a zone or conduit based on assessment of risk for the zone or conduit
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[SOURCE: IEC/TR 60601-4-5:2021, 3.23]

201.3.279
set rate

number of assured inflations that are set to occur in a specified period of time, expressed as breaths per

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

201.3.280

si|ngle use
<medical device, accessory> intended by the manufacturer to be used on an individual’ p
specimen during a single procedure and then disposed of

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

[JOURCE: ISO 20417:2021, 3.26]

201.3.281
sIftware item

any identifiable part of a computer program, i.e., source code, object code, control code, contrg
arollection of these items

Npte 1 to entry: Three terms identify the software decomposition. the top level is the software system.

lepels, can be called software items. a software system, then, is composed of one or more software items|
sdftware item is composed of one or more software units.or decomposable software items. The responsib
td the manufacturer to provide the definition and granularity of the software items and software units.

—

JOURCE: IEC 62304:2006+AMD1:2015, 325, modified — deleted note 2.]

201.3.282

spontaneous breath rate

tdtal number of spontaneous breaths initiated in a specified period of time, expressed as brg
inute

[JOURCE: ISO 19223:2019,3.5.1.3, modified — deleted notes.]

201.3.283

standard température and pressure dry

STPD

pressure af 101,325 kPa at a temperature of 20 °C, dry

[SOURCE: 1SO 4135:2022, 3.1.1.8]

atient or

e further

| data, or

he lowest

lepel that is not further decomposed is the software unit. All levels of composition, including the top and bottom

and each
ility is left

paths per

2 72704

U1-\J-AUT
sterile
free from viable microorganisms

[SOURCE: ISO 20417:2021, 3.28]

201.3.285
sterilization
process used to render product free from viable microorganisms

Note 1 to entry: In a sterilization process, the nature of microbial inactivation is exponential and thus the survival
of a microorganism on an individual item can be expressed in terms of probability. While this probability can be

reduced to a very low number, it can never be reduced to zero.
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:1SO0 17664-1:2021, 3.17]

201.3.286

suction catheter

flexible tube designed for introduction into the respiratory tract or an airway device to remove material
by suction

[SOURCE

: 1S0 8836:2019, 3.17]

201.3.287

symbol

graphica
commun
informat

Note 1 to
objects, in

[SOURCE

201.3.29

technicall alarm condition

alarm co

EXAMPLE

EXAMPLE
noisy sign

EXAMPLE

[SOURCE

201.3.29

technicall description

representation appearing on the label or associated documentation of a medical deviee/that
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
cluding alphanumeric characters (with sufficient justification).

:1SO 20417:2021, 3.29]
8

ndition arising from a monitored equipment-related or alarnisystem-related variable
1 An electrical, mechanical or other failure.

2 A failure of a sensor or component (unsafe voltage, high impedance, signal impedance, artefatt,
al, disconnection, calibration error, tubing obstruction;.etc.).

3 Analgorithm that cannot classify or resolyé&“the available data.

: IEC 60601-1-8:2006+AMD1:2012+AMD2:2020, 3.36]
9

portion df the accompanying information directed to the responsible organization and service personnel
that is essential for preparatiom foer the first use and safe use, maintenance or repair as well as
processing transport or storage-for the expected service life of a medical device

Note 1 to pntry: The technical-description may be included in the instructions for use.

[SOURCH: ISO 20417:2021, 3.30, modified — replaced 'expected lifetime' with 'expected service life' and
deleted note 2.]

201.3.290

tidal volpme

Vr

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

[SOURCE: IS0 19223:2019, 3.8.1, modified — deleted notes.]

201.3.291
total respiratory rate
number of respiratory cycles in a specified period of time, expressed as breaths per minute

[SOURCE: I1SO 19223:2019, 3.5.1.2, modified — deleted notes.]
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201.3.292
transit-operable

<adj> term referring to transportable equipment whose intended use includes operation while it is

being moved

EXAMPLE Transportable ME equipment that is body-worn, hand-held, attached to a wheelchair, or used in a

car, bus, train, boat or plane.

Note 1 to entry: For the purpose of this standard, transit-operable use in the home healthcare environment can

include use indoors, outdoors and in vehicles.

—

JOURCE: IEC 60601-1-11:2015, 3.4]

201.3.293

u$e scenario

specific sequence of tasks performed by a specific operator in a specific use €hvironment
rgsulting response of the ME equipment

hedical device" with "ME equipment".]

201.3.294

validation

confirmation, through the provision of objective evidence,4hat the requirements for a specific
uge or application have been fulfilled

Npte 1 to entry: The objective evidence needed for a(wvalidation is the result of a test or othe
d¢termination such as performing alternative calculations or reviewing documents.

Npte 2 to entry: The word “validated” is used to designate the corresponding status.
Npte 3 to entry: The use conditions for validation can be real or simulated.

[JOURCE: IS0 9000:2015, 3.8.13]

201.3.295
ventilation
cyclical movement of arespirable gas into and out of the lungs

Npte 1 to entry: This.might be by external or spontaneous means, or by a combination of both.

—
V)

JOURCE: 1SO*19223:2019, 3.1.9, modified — deleted note 2.]

201.3.296
ventilation-mode

and any

JOURCE: IEC 62366-1:2015+AMD1:2020, 3.22, modified — replaced C'user" with "operdfor" and

intended

form of

itient

s;recified manner in which a ventilator performs its ventilatory function when connected to a p¢

[SOURCE: ISO 19223:2019, 3.11.2, modified — deleted notes.]

201.3.297
ventilator
medical device or medical electrical equipment intended to provide artificial ventilation

[SOURCE: IS0 19223:2019, 3.1.1, modified — deleted notes.]
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201.3.298

ventilator breathing system

VBS

pathways through which gas flows to or from the patient at respiratory pressures, bounded by the port
through which respirable gas enters, the patient-connection port and the gas exhaust port

Note 1 to entry: These pathways typically extend within and outside the body of the ventilator, with those outside
being operator-detachable.

Note 2 to entry: 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 béfore
being redticed to respirable pressures.

[SOURCH: IS0 19223:2019, 3.1.18, modified — deleted notes 3 and 4.]

201.3.299

ventilatgr-dependent
<patienty dependent upon artificial ventilation in order to prevent serious detetrioration of health pr
death

Note 1 to pntry: A ventilator-dependent patient cannot breathe well enough to qmaintain life-sustaining levels jof
oxygen arnd carbon dioxide in the blood.

EXAMPLE Patients with Duchenne muscular dystrophy or other~degenerative disease resulting in thgir
unsupported respiratory effort being insufficient to sustain life.

[SOURCH: 1SO 4135:2022, 3.1.5.19]

201.3.300

ventilatgry impairment
respiratpry impairment
clinically| significant respiratory dysfunction.resulting in an abnormality of a sufficient degree to be
noticeable by the patient

Note 1 to pntry: Patients with ventilatory, impairment exhibit a minimal level of illness acuity, fragility, pr
instability. Their dependence on the ventilatory support equipment to maintain adequate gas exchange is minimal.
Without guch support as needed, thiése’patients would likely experience some difficulty with activities that they
might nogmally pursue and thisymight interfere with daily living. Without ventilatory support as needed, thefe
patients afe likely to experience-short periods of abnormal lung gas exchange which can result in them becomipg
more sed¢ntary.

EXAMPLE Patientswith mild to moderate chronic obstructive pulmonary disease (COPD).

Note 2 to pntry: Ventilatory support equipment for ventilatory impairment is suitable for use where physiologidal
alarm conditign‘\monitoring is usually not required because the absence or degradation of the ventilatory suppdrt
is not likgly-to cause injury to the patient (i.e. ventilatory support equipment for ventilatory impairment has po
essential performance).

201.3.301

ventilatory insufficiency

respiratory insufficiency

degradation in respiratory function severe enough to prohibit certain activities that the patient might
normally pursue, and to interfere with daily living; occurring in association with measurements of
respiratory mechanics or gas exchange that are markedly abnormal

Note 1 to entry: Patients with ventilatory insufficiency exhibit an illness acuity, fragility or instability level up to
and including a moderate to severe degradation in respiratory function. Their dependence on the ventilatory
support equipment to maintain adequate gas exchange can range from minimal to moderate dependence. Without
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such support, the most fragile of these patients would likely be prohibited from certain activities that they might
normally pursue and this would likely interfere with their daily living. The most fragile of these patients would
likely experience injury with the loss of this artificial ventilation.

EXAMPLE

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

Patients with moderate to severe chronic obstructive pulmonary disease (COPD), amyotrophic

Note 2 to entry: Ventilatory support equipment for respiratory insufficiency is suitable for use where some
physiological alarm condition monitoring is required to prevent the absence or degradation of the ventilatory
support, which in turn could cause the compromise of the health of the patient.

[SJOURCE: ISO 80601-2-80:2024, 201.3.302]

201.3.302
ventilatory support equipment

a

N

dd

mj

S

—

2

equipment, suitable for domiciliary use without continuous professional supérvision, int]
gment or provide ventilation of the lungs of a patient who is not ventilator:dependent

bte 1 to entry: Ventilatory support equipment is a type of ventilator, but.is‘not a ventilator for
pendent patient.

hte 2 to entry: A patient suitable for ventilatory support equipment r€gquires a narrow spectrum of
odalities and monitoring for appropriate management.

OURCE: ISO 80601-2-80:2024, 201.3.303]

D1.3.303

volume-control

flation-type that generates inspiratory flow to-a selected flow-waveform, for a set inspirator)
itil the set volume has been delivered

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

01.4 General requirements

C60601-1:2005+AMD1:;2012+AMD2:2020, Clause 4, applies, except as follows:
{dition:
D1.4.3.101 Additional requirements for essential performance

DTE1  There'is’guidance or rationale for this subclause contained in Clause AA.2.

For the/purposes of this document, ventilatory support equipment for ventilatory impa
considered not to have essential performance. Notwithstanding this fact, when this docume
to'essential performance as acceptance criteria, the continuous pressure shall be evaluated.

ended to

entilator-

entilation

b-time, or

frment is
nt refers

b) The method of subclauses 202.4.3.1 and 202.8.1.101 may be used to evaluate continuous

NOTE 2

201.4.5

as an acceptance criterion following specific tests required by this document.

ME system

Amendment (add prior to the compliance check):
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aa) Subsequent revisions of dated references (new editions or amendments) may be used in
substitution of a referenced document provided the manufacturer can demonstrate the hazard or
hazardous situation addressed in the dated normative reference is adequately resolved in the
subsequent revision.

201.4.6

ME equipment or ME system parts that contact the patient

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

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

aa) The

requlirements for applied parts according to this subclause (i.e., 4.6 of the general standard}.

Additiond
201.4.11

NOTE
201.4.11
a) Vent

1)

2) 1

1

b) If the
venti
of tw

Check co
operatin
file.

201.4.11

maximum input pressure, as well as the rated range of input pressure.

/BS or its parts or accessories that can come into contact with the patient shall be subjectto tl|1e

1l subclauses:

.101  Additional requirements for pressurized gas input
There is guidance or rationale for this subclause contained in Clause AA.2.

.101.1 Overpressure requirement

latory support equipment with a high-pressure inlet shall:

pperate and meet the requirements of this document“throughout its rated range of inppit
bressure; and

ot cause an unacceptable risk under the single fatlt condition of 1 000 kPa.
NOTE 1 Internal pressure regulators can be.niecessary to accommodate the single fault condition of
NOTE 2 Under the single fault condition of overpressure, it is desirable for gas to continue to flow fto
he VBS. Under this condition, the flowrate from the ventilatory support equipment is likely to be outsigle

f its specification.

e ventilatory support equipment has a maximum rated input pressure in excess of 600 kPa, the
latory support equipment’shall not cause an unacceptable risk under the single fault conditign
ice the maximum rated input pressure.

hformity by funictional testing in normal use and under normal condition with the most adverge
b settings, by<functional testing in single fault condition and inspection of the risk management

.101:2> Compatibility requirement

If the v
conformi

a) ther

tilatory sunnort eavinment is intended to be connected to a3 medical gas nineline svste
tHAator)-SUpport—edqtHp aed D a—L 4 PP )

ng with ISO 7396-1+AMD1:2017, then
ated range of input pressure shall cover the range specified in ISO 7396-1+AMD1:2017, and

NOTE Taking account of requirements for over-pressure and under-pressure, this corresponds to a range
280 kPa to 600 kPa.

b) under normal condition,

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

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,; and

iii) a warning to the effect that this ventilator is a high-flow device and sheuld
connected to a pipeline installation designed using a diversity factor that'allow
indicated high flow at a specified number of terminal outlets, in order to:avoid ¢
the pipeline design flow, thereby minimizing the risk that the ventilator'interfereg
operation of adjacent equipment.

operating settings and by inspection of the accompanying documents.

EXAMPLE The highest driving gas consumption, the highest fresh gas.delivery, and, if provided, tl
rdted gas consumption at any gas power supply output under worst-casé:settings for set rate and tidal v
wprst-case medical gas pipeline system conditions within the rated range-for inlet pressure.

201.5 General requirements for testing of ME equipment

IHC 60601-1:2005+AMD1:2012+AMD2:2020, Clause 5, applies, except as follows:
Iditional subclauses:

01.5.101 Additional requirements for'the general requirements for testing of
E equipment

=N >

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

a] For testing, the ventilatory support equipment:

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

2) exceptthat industrial grade oxygen and air may be substituted for the equivalent me
as appropriate, unless otherwise stated;

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

only be
s for the
xceeding
with the

Check conformity by functional testing in normal use and under normal condition with the mosf adverse

ne highest
blume and

dical gas,

free and

b) “When using substitute gases, care should be taken to ensure that the test gases are oil

appropriately dry.

NOTE 2  This subclause is only applicable to ventilatory support equipment intended to be connecte
supply in normal use (e.g. medical gas pipeline system or medical gas cylinder).

201.5.101.2 Gas flowrate and leakage specifications

NOTE 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,
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pt for those associated with the VBS, which are expressed at BTPS.

Correct all test measurements to STPD or BTPS, as appropriate.

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) eyaluation of uncertainty of measurement from I[EC Guide 115:2023,4.1.T and 4.1.Z; and

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

NOTE 2
uncertain

b)

c)

Test
unce

disclgsed tolerance for the parameter being tested.

EXAMPLE  If the manufacturer wishes to claim a tolerance for tidal volume'of +(10 ml +10 % of set volumj)

then

The

techmical description.

Check co

201.6

IEC 60601-1:2005+AMD1:2012+AMD2:2020,°Clause 6, applies.

201.7

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

Additiondl subclauses:

201.7.1.
a) The

shall
b)

In apgplying1SO 20417:2021, the terms in this document and those in

IEC 4

Previous revisions of ISO 80601-2-79 required tolerances to be adjusted by subtracting measuremept
'y from disclosed tolerance values to determine acceptance criteria.

bquipment and methods shall be selected and controlled to ensure that theimeasurement
‘tainty (with coverage factor k = 2, for confidence of ~ 95 %) is no more‘than 30 % of the

the uncertainty of the measurement cannot exceed (3 ml +3 % of Set volume).

manufacturer shall disclose the measurement uncertainty of each disclosed tolerance in the

hformity by inspection of the instructions for use‘and the technical description.

Classification of ME equipment.and ME systems

ME equipment identification, marking and documents

01 Information-to be supplied by the manufacturer

nformation stpplied by the manufacturer of ventilatory support equipment and its accessories
conform with ISO 20417:2021.

0601-1:2005+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.

4) The term "patient” shall include animals.

Check conformity by application of ISO 20417:2021.
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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), and

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

b) If marking the accessory is not practicable, this information may be placed in the instruction

the basic

s for use.

NPTE The manufacturer of the accessory can be the ventilatory support equipment manufacturerd
entity (“third-party manufacturer”, healthcare provider or durable medical equipment providet), and
ertities are expected to ensure conformity with this requirement. Additional requirements are found in }

Check conformity by inspection and inspection of the risk management file for’ any limit
adlverse effects of the accessory.

201.7.2.18 External gas source
Amendment (add before the first dash):

aa) the gas name or chemical symbol in accordance with [SO 5359:2014+AMD1:2017;
bb) the rated range of gas pressure;

cq) for oxygen gas inputs, the rated range of oxygen cencentration;

dgl) gas-specific colour coding in accordance with:ISO 32:1977, if colour coding is used.

EXAMPLE  Colour coding to match the coleur of the flexible hose or a gas cylinder intended to b
to the connector of an inlet.

NOTE In some countries, other colour,coding is used.

ME equipment parts
a)] If applicable, operator-detachable ME equipment parts or accessories shall have clear
markings of the following:

1) for ventifatery support equipment intended to be used in the magnetic resonar
environment, in accordance with IEC 62570:2014:

iJ\vsymbol 7.3.1-1 (Table 201.D.2.101, symbol 1) or symbol 7.3.1-2 (Table 201.D.2.10
2) of IEC 62570:2014 for ‘MR Safe’ ventilatory support equipment; or

r another
all these
01.102.

htions or

e attached

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

ly legible

ce (MR)

1, symbol

ffj—3ymbot—7-32—of 1EC 6257072014 (Tabte 20tD-2-10t, 3ymboi 3] for MR €O
ventilatory support equipment.

ditional’

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.

3) for flow-direction-sensitive components that are operator-removable without the use of
arrow indicating the direction of the flow.

a tool, an

b) If applicable, operator-accessible ME equipment, parts or accessories shall have clearly legible

markings of the following adjacent to or on:
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1) awarning 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

[EC 606(0T-T:2Z005+AMDTI:201Z+AMDZ:2020, 7.4.Z, applies, except as follows:
Amendment (add after the second dash):

aa) The narking of the trigger sensitivity control, if provided, shall be such that the minimum (lealst
patignt effort) and the maximum (greatest patient effort) settings are self-evident to the operator.

bb) The marking, if numeric, shall:
1) tse the lowest number to represent the setting for the least patient effortyand
2) ot only be numeric.

201.7.4.3 Units of measurement
[EC 606(011-1:2005+AMD1:2012+AMD2:2020, 7.4.3, applies, exceptas follows:

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

NOTE 10(Q 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 pnit of airway pressure measurement shall be capable of being configured to be expressed [n
hPa.

Additiondl subclauses:
201.7.9.2.1.101 Additional general requirements

a) Separate instruétions for use shall be provided for:

1) the lay.operator; and

2) he Supervising clinician or the healthcare lnr'nﬁ:c‘(;'innnl 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.

c) The healthcare professional operator instructions for use shall include the information contained in
the lay operator instructions for use.

d) The instructions for use shall disclose the following:

1) the intended range of tidal volume.
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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

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

The instructions for use shall include:

a)

a warning statement to the effect that “WARNING: Do not cover the ventilator or place in a position

that affects proper operation”, including applicable examples.

2
N

N

neck conformity.by inspection of the instructions for use.
D1.7.9.2.8.101" Additional requirements for start-up procedure

DTE 1 _«There is guidance or rationale for this subclause contained in Clause AA.2.

DTE'2" For the purposes of this document, a start-up procedure is a pre-use functional test that is ug

infitial’ setup for a patient to determine whether the ventilatory support equipment is ready for use.

EXAMPLE1  WARNING: Do not position next to a curtain that blocks the flow of coolidg ai
causing the ventilator to overheat.

EXAMPLE2  WARNING: Do not block the gas intake port or emergency intake porty thereby i
with patient ventilation.

EXAMPLE3  WARNING: When using the ventilator in a carrying case, onlyuse’a carrying case th
in the instructions for use, to prevent the ventilator from overheating or interfering with patient ver

a warning statement to the effect that “WARNING: Do not add anyattachments or accessor
ventilator that contravene the instructions for use of the ventilator or accessory as the Y
might not function correctly leading to the risk of degradation or loss of ventilatory suppor

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

r, thereby

nterfering

ht is listed
tilation.

ies to the
entilator
t."

nebulisation or humidification, a warning statement to the effect that “WARNING: When using

if the instructions for use include a VBS configuration with a BSF exposed to the humi.Tity from

nebulisation or humidification, the breathing system filter will require more frequent rep
to prevent increased resistance or blockage.”

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

a warning statement to the efféct that “WARNING: This ventilator is not suitable for a v
dependent patient” including ‘descriptions as to why that is true.

EXAMPLE4  WARNING: This ventilator is not suitable for a ventilator-dependent patient becay
not meet the safety requirements for ventilator-dependent patients.

acement

bntilator-

se it does

ed for the

a) 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) if provided, the switchover to and operation from the internal electrical power source; and

3) all of the alarm signals, including, if provided, the alarm signals from distributed alarm systems.

NOTE 3  Additional requirements are also found in 201.15.102.
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b) Portions of these test methods may:

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

2) require operator action.

EXAMPLE 1 Combination of the power-on self-test routines and operator actions that functionally check the
alarm signals.

c) The

be disclosed in the instructions for use for the lay operator.

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

NOTE 4

d) The

disclpse a test method by which all functions and settings necessary feronormal use can be

func

e) Port

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

2) Ttequire operator action.

Check co
201.7.9.
NOTE

201.7.9.

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

a) the donditions under which thewventilatory support equipment maintains the accuracy of controll¢d

and

b) a statement 0 the effect that “Do not use the ventilator at an altitude above [insert maximum rated

altit
of th

~pnr‘iﬁ'r‘aﬁnnc of any rnqnirnd accessories or test equipment neededto pnr{:nrm these tests shall

Additional requirements are also found in 201.15.102.
instructions for use for the supervising clinician or healthcare professional operator shall
ionally tested to determine if they are operating correctly.

ons of this test method may:

hformity by inspection of the instructions for use.dnd functional testing.
2.9.101 Additional requirements for operating instructions

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

2.9.101.1 Lay operator operatinginstructions

lisplayed variables as disclosed in the instructions for use;
EXAMPLE 1 Accéptable range of water level in a humidifier.

EXAMPLE 2 Interval of calibration of a flow sensor.

de] or*outside a temperature of [insert rated temperature range]. Using the ventilator outsidle
s témperature range or above this altitude can compromise the ventilator performance”;

c) a statement to the effect that “To reduce the likelihood of disconnection and to prevent adverse

ventl

ilator performance, use only accessories compatible with the ventilator. Compatibility is

determined by reviewing the instructions for use of either the ventilator or the accessories”.

d) if applicable, a statement to the effect that “The ventilator accuracy can be adversely affected by the
gas added by the use of a pneumatic nebuliser.”

e) a description of a means to determine the operation time of the internal electrical power source, if
provided,

f) adescription of how to connect and test the connection of a distributed alarm system, if provided.
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Check conformity by inspection of the instructions for use.

201.7.9.2.9.101.2 Supervising

instructions

a)

clinician or healthcare professional operator operating

The instructions for use intended for the supervising clinician or healthcare professional operator
shall include a detailed description of the function of all ventilation-modes provided by the
ventilatory support equipment including, but not limited to, the following items:

1) the working principle of each of the ventilatory support equipment’s ventilation-modes,

2) the methods for controlling the triggering and cycling;

3) the range of parameter settings; and

4)

The instructions for use intended for the supervising clinician or healthcare professional
shall include the following.

1) A description of how at least the following alarm conditigns can be functionally tested:

2)

3)

4)

NOTE Compliance and resistance can be nonlinear. These characteristics might need to be spe

nctuding waveforms;

any limitation of parameter settings.

i) high airway pressure, if provided; and
ii) hypoventilation.

The rated range of the following characteéristics of the assembled operator-detachablg
the VBS, over which the accuracies*of set and monitored volumes and press
maintained:

i) inspiratory gas pathway resistance;

ii) expiratory gas pathway resistance;

iii) inspiratory ga$ pathway compliance; and

iv) expiratorywgas pathway compliance.

These specifications may be presented in ranges.

The,Yaccuracies of set and monitored volumes may be presented as a function
eharacteristics.

operator

e parts of
ures are

of these

ified over

arange tegat 151/, 301/ i, 661/ it raximmun flowrate or the raximunT 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
of ISO 19223:2019.

Annex E

If applicable, instructions for use intended for the supervising clinician or healthcare professional
operator shall disclose

1

the essential technical characteristics of each recommended breathing system filter.

EXAMPLE Dead space and resistance.
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2) a statement to the effect that prior to use the responsible organization needs to ensure 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
[EC 60601-1:2005+AMD1:2012+AMD2:2020, 7.9.2.12, applies, except as follows:

Amendm
and singl
Amendm

aa) The

supp
conv

1)
2)

Additiond
201.7.9.
The instr
a) ades
b) if pr

instr
Check co

201.7.9.
material

NOTE

ent: (add after normal use)

e fault condition
bnt: (add after bulleted list)

instructions for use shall identify any portions of the gas pathways through the\ventilato
brt equipment that can become contaminated with body fluids or by microbial materi
eyed by the expired breathing gases during both:

hormal condition; and

§ingle fault condition.

1l subclauses:
2.13.101 Additional requirements for maintenance
Lictions for use shall disclose

cription of periodic safety inspections that should be performed by the operator.

uctions for recharging and, if applicable,replacement.

hformity by inspection of the instruétions for use.

2.14.101 Additional requirements for accessories, supplementary equipment, use

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

If applicable, the instructionsfor use shall disclose:

a) any restrictions on thepositioning of components within the ventilator breathing system; and
EXANIPLE Where such components are flow-direction-sensitive components.
b) any |reasonably foreseeable adverse effect of any recommended accessory on the essenti

perfarimance or basic safety of the ventilatory support equipment.

pvided, the care and maintenance proceduresfor the internal electrical power source, including

[y
al

d

al

Check conformity by inspection of the instructions for use and inspection of the risk management file for

any adve

rse effect of any recommended accessory.

201.7.9.3.1.101 Additional general requirements

NOTE

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

The technical description shall disclose:

a) a summary description of the filtering or smoothing (e.g. averaging) techniques for measured or
computed variables that are displayed or used for control necessary for the operator to form a
mental model of the operation of the ventilatory support equipment;
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the interdependence of control functions;

a pneumatic diagram of the ventilatory support equipment, including a diagram for operator-

detachable parts of the ventilator breathing system either supplied or recommende
instructions for use;

a summary description of the means of initiating and terminating the inflation phase whil
ventilation-mode;

d in the

e in each

Adlditional subclause:

Check conformity by inspection of the technical description.

201.8 Protection against electrical hazards from ME equipment
C60601-1:2005+AMD1:2012+AMD2:2020, Clause 8, applies.

201.9 Protection against mechanical hazards-of ME equipment and ME s}

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

201.9.4.3.101 Additional requirements for instability from unwanted lateral movement

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

d SUALCIIICIIU O L}lt! t!fft!(,l. l.hdl. [)liUl LO UsSc Lht! IEDPUllbi‘Ulc UlgdlliLdLiUll llt!edb L0 €I
compatibility of the ventilator and all of the parts and accessories with which thecven
intended to be used; and

the intended position of the operator.

Transit-operable ventilatory support equipment shall include a means by which the v4
support equipment can be secured without the use of a tool to prevent unwanted moveme
transport while in use.

EXAMPLE Means togestrain physically the ventilatory support equipment during transport in
vehicle, in an ambulande of on a wheelchair.

The means shall secure the ventilatory support equipment to withstand accelerd
decelerations'of 1,0 g longitudinal (forward, backward) and 1,0 g transverse (left, right) fo
5 s in each'direction.

EXAMPLE 2 Attach the ventilatory support equipment to an armature at a 1 m radius from
horizontal rotation. When rotating through a circle every 2s at constant speed, the lateral (cqg
acceleration is approximately 1,0 g. [47]

sure the
tilator is

pstems

ntilatory
ht during

W personal

tions or
r at least

hn axis of
ntripetal)

Check conformity by functional testing.

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

201.9.4.4 Grips and other handling devices

Amendment (replace list item b) with):

b)

Transit-operable ventilatory support equipment shall be designed either:
1) to be carried by one hand; or

2) tobe provided with a carrying case or bag that can be carried by one hand.
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Check conformity by carrying with one hand or by using the carry case or bag with one hand.

Additional subclauses:

201.9.6.2.1.101 Additional requirements for audible acoustic energy

a) The A-weighted sound pressure level emitted by the ventilatory support equipment shall be:

b)

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.

The A-weighted sound power level shall be:

1) c¢alculated in accordance with 8.2.5 and 8.6 of ISO 3744:2010; and

2) disclosed in the instructions for use.

Chedk conformity with the following test.

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

INOTE  The least favourable VBS configuration can vary by<verntilation-mode, inflation-type and flqw
pattern, as applicable.

2) If a humidifier is provided with or specified in theldccompanying documents of the ventilatoly
support equipment, include the humidifier in the\test and fill to the least favourable level.

3) Connect the standard resistance, 40 mm-length and outlet angle of 45° (as indicated [n
Figure 201.101) to the patient-connection’port.

) Acoustically isolate the breathing tubes and the standard resistance out of the testing ar¢a
such that the noise of the gas flowing through the breathing tubes and exiting the standard
resistance does not interfere with the sound measurement of the ventilatory support
equipment.

i) Set the ventilatory support equipment to a mode that generates a continuous pressure pf
10 hPa (10 cmaH,0) at the patient-connection port.

4) Using a mierophone of a sound level meter, conforming with the requirements of typell
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 metger
i,/ L Armax) at 10 positions in a hemisphere with a radius from the geometric centre of the
ISO 3744:2010. Average the values in conformity with 8.2.2 of ISO 3744:2010.

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

5) Calculate the A-weighted sound pressure level averaged over the measurement surface in
accordance with 8.2.2 of [SO 3744:2010.

6) Calculate the A-weighted sound power level in accordance with 8.6 of ISO 3744:2010.

7) Confirm that the criteria for background noise specified in 4.2 of ISO 3744:2010 are fulfilled.
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8) Ensure that the measured sound pressure level is less than or equal to that disclosed in the
instructions for use.

9) Ensure that the sound power level is less than or equal to that disclosed in the instructions for
use.

4

Key

D| istheinternal diameter: (4 £ 0,1) mm

L| isthelength: (40 £ 1) mm

A| istheangle (45 = 1)°

Break all edges with 0,15 mm to 0,20 mm radius or 45° chamfer. Drawing not to scale.

Figure 201.101 — Standard resistance

2001.10 Protection against unwanted and excessive radiation hazards
[HC 60601-1:2005+AMD1:2012+AMD2:2020, Clause 10, applies.

201.11 Protection against excessive temperatures and other hazards

IHC 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 the existing paragraphs):

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

In normal use and single fault conditions and over the rated flowrate range and at the maximum rated
operating temperature, the temperature of the gas delivered by the ventilatory support equipment at the
patient-connection port, both with and without each humidifier specified for use in the instruction for
use, when averaged over 120 s shall not exceed:

aa) 70°C; and

bb) an energy equivalent to 43 °C and 100 % relative humidity (a specific enthalpy not to exceed
197 k] /kg dry air) when averaged over 120 s.
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Table 201.101 contains examples of combinations of temperature and relative humidity with such a
specific enthalpy.

Table 201.101 — Examples of permissible combinations of temperature and relative humidity

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

201.11.6.6 Cleaning and disinfection of ME equipment or ME system
Amendment (add additional requirement as new first paragraph):

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

aa) Gas pathways through the ventilatory support equipment and its accessories not intended for single
use that can become contaminated with body fluidsCer by contaminants carried by the expirgd
gasep during normal condition or single fault condition shall be designed to allow:
1) for cleaning and disinfection; or

2) Hfor cleaning and sterilization.

NOTE 101 Additional requirements are found in 11.6.7 of IEC 60601-1:2005+AMD1:2012+AMD2:2020
nd IEC 60601-1-11:2015+AMBD1:2020, Clause 8.

bb) Dismantling or parts replaeemment may be performed to accomplish these processes.
cc) These processing insttuctions for the ventilatory support equipment and its accessories shall:
1) cgnform with.ISO 17664-1:2021;

2) conformwith ISO 14937:20009, if applicable; and

3) be¢ disclosed in the instructions for use.

Amendment (add additional requirement and replace the compliance test):

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.

ee) These processing instructions for the ventilatory support equipment enclosure shall:

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

2) be disclosed in the instructions for use.
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NOTE 102 ISO 14159 provides guidance for the design of enclosures.

Check conformity by inspection of the risk management file. When conformity with this document can
be affected by the cleaning or the disinfecting 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.

N

2
A

—
sl

A

ad

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

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, 1
C 60601-1-11:2015+AMD1:2020, Clause 8.

D1.11.7 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, thé 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 pathways.

h) The gas pathways shall be evaluated for biocompatibility according to ISO 18562-1:2024.
D1.11.8 Interruption of the power supply/supply mains to ME equipment

Iditional subclause:

[E equipment alarm condition
D1.11.8.101.1 Internal electrical power source and alarm conditions

Ventilatory support equipinent may be equipped with an internal electrical power source.
If equipped, the ventildatory support equipment shall

1) be equipped with an automatic switchover to the internal electrical power source
supply-mains falls outside the values necessary to maintain normal operation;

2) proyide a means for determining the state of this internal electrical power source;

3). ' provide a means to indicate that the ventilatory support equipment is powered from th

1.6.6 and

ries shall
potential

D1.11.8.101 Additional requirements’ for interruption of the power supply/supply mmains to

when the

b internal

electrical power source.

<)

The instructions for use shall disclose

1) the operational time of the ventilatory support equipment when powered from each power

source under the conditions of a fully charged internal electrical power source
conditions of Table 201.102;

2) the behaviour of the ventilatory support equipment after a switch-over to the internal
power source;
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3) the behaviour of the ventilatory support equipment during the recharging of the internal
electrical power source.

Check co

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

201.11.8.101.2 Alternative power supply/supply mains

a) Ifthe

ventilatory support equipment is equipped with a means of connection to an alternative supply

mains, the instructions for use shall include

1)

2) the rated voltage range;
3) the nominal voltage;
4) the maximum current required.

b) If thq ventilatory support equipment is transit-operable, a means of connegtion to an automotiye

vehi

EXANIPLE A 12V d.c, 100 W connector or other mains connector.

Check co

201.12
output

IEC 6060/1-1:2005+AMD1:2012+AMD2:2020, Clause 12; applies, except as follows:

Additiondal subclauses:

201.12.

Amendm

aa) The
cond

bb) The
indid

1)

Check

1 - - £l ol .
t UCSCIIPLIOIT OI'UIC ITIEdI1S O COHIICCUOIL,

'le power source should be provided.

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

Accuracy of controls and instruments and protection against hazardou

2]
L £l

. Accuracy of controls and instruments

bnt (add after existing sentence):

controls and indicators ef\ventilatory support equipment shall be clearly legible under the
itions specified in IEC 60601-1:2005+AMD1:2012+AMD2:2020, 7.1.2.

Ventilatory support-equipment may provide means to reduce the visibility of its controls and
ators either automatically or by the operator action.

f a means>to reduce the visibility is provided, the ventilatory support equipment shall
hutomatically resume normal visibility during an alarm condition.

conformity by functional testing and application of the tests of and

IEC 606

1.4:2005+AMD1:2012+AMD2:2020,7.1.2

201.12.1.101  Inflation types

Ventilato

ry support equipment shall be equipped with at least:

a) avolume-control inflation type; or

b) apressure-control inflation type.

Check conformity by inspection.
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201.12.1.102 Volume-control inflation-type

a)

If a volume-control inflation-type is provided, then with a volume-control inflation-type selected and
the ventilatory support equipment operating in normal condition, the accuracy, as the maximum bias

error and maximum linearity error and as determined for the test settings and conditions
in this document, shall be disclosed in the instructions for use as:

1) the maximum bias error; and

specified

c}

2—the-maximumline
EXAMPLE #(5 ml + 10 % of the set volume).

This disclosure shall include at least:

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

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 raiges of intended tidal volun
1) Vr=2300ml; and

2) 300ml=zVr 250 ml

The accuracy of the performance of the ventilatorysupport equipment shall either be:

1) determined 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

ne:

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 tidal volume and end-expiratory pressure errors:

1) Set up theventilatory support equipment as shown in Figure 201.102.
2) Ifaapplicable, determine or input the VBS compliance required for compliance corr

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

and with

ection as
d, fill the

5) Use the test parameters and settings of the Iirst applicable row (selected by Inten
volume) of Table 201.102. Wait for steady-state conditions to be achieved.

ded tidal

4) Determine the tidal volume, for example by integration of the flow signal provided by a

calibrated flow sensor located at the patient-connection port or by the product of the

test lung

compliance and the measured change of test lung pressure compensated, if necessary, for

temperature effects due to fast compression of the gas, if necessary.

NOTE 2  Additional information on the construction of an isothermal test lung is found in referencel36l.

5) Compare the result with the volume setting for the test. Confirm that the accuracy is within the

tolerance indicated in the instructions for use.
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6) Determine the PEEP as the average of the airway pressure measurements over the last 50 ms of
the expiratory phase.

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

8) Repeat 3) to 7) for 30 consecutive breaths.

ventilgitory support equipment-ander test (single or dual limb)

artifidial leakage (appli€sfor pressure-control inflation-type only), see Table 201.103, note b

pressfire sensor

flow gensor, with ay10 % to 90 % rise time of no greater than 10 ms (applies for volume-control inflation-type only)
data dcquisition system, with minimum sample rate of 200 samples/s

tempgrature sensor

resisthnce in series with the test ]nng (Pl b)

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

Figure 201.102 —Typical test setup for volume-control and pressure-control inflation-type
accuracy

9) Repeat 6) to 8) for each applicable row (selected by intended tidal volume) of Table 201.102.
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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.

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 correction, repeat
2) to 11) without compliance correction.

Table 201.102 — Type test settings for volume-control inflation-type

Test lung parameters Ventilatory support equipment settings
i i [32][43][44] i
Test Compliance Lmea.r Tidal Set rate Inspiratorf BAP
nhmber resistance volume time
(ml(hPa)-1) (hPa(l/s)1) . hPa
£10 % +10 % (m) | (Preaths/min) (8 (cmH20)
1 —b —b Maximum —b —b —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 20 200 20 1 5
10 —b —b Minimum —b —b —b
settable
tidal
volume

The instructiensifor use shall indicate this value.

In the case that end-expiratory flow does not reach zero, reduce the set rate until it does for at least 50 ms.

D1.12.1:103

Pressure-control inflation-type

[f\a pressure-control inflation-type is provided, then with a pressure-control inflation-type

b) This disclosure shall include at least:

Tt

=)

And-tha ventilatraors cyymmnort oayinmont onarating in pnayrmaal ~apditing tha ~copiraoy Ac
o eV eRtHatory—5st eHpent—eperataRgHROFG—EoRaHHI6HtHeaeeHtaey—as

PPt

a
oc

selected
ermined

for the test settings and conditions specified in this document shall be disclosed in the instructions
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 + (5 % of the set pressure)] hPa (£(3,0 cmH20 + 5 % of the set pressure)).

© ISO 2024 - All rights reserved

41


https://standardsiso.com/api/?name=97d87b78e8de66428e6dd8731919c233

d)

IS0 80601-2-79:2024(en)

1) the maximum error of the airway pressure (Paw) at the end of the inflation phase in relation to
the set value;

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

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

4)
1

Allo
1)
2)
The
1)

2)

NOTE
range.

If wd
the n

Chea
the fi

1

2)

3)

4)

tremaximmmunrerTor of theairway pressure {Paw ) at theend of theexpiratory phose i retatiom o
he set value under leak condition.

f the errors may be separately reported for the following ranges of intended tidal voluine:
/1t > 300 ml;

800 ml = Vr = 50 ml

hccuracy of the performance of the ventilatory support equipment shall gither be:
letermined for each VBS configuration indicated in the instructions for use; or
letermined for the worst-case VBS configuration indicated,in'the instructions for use.

1  The worst-case VBS configuration can be different.for each error or each nominal tidal volume
rst-case VBS configurations are used, the rationale for their selection shall be documented fn
isk management file.

k conformity by inspection of the risk management file for the rationale, if applicable, and with
bllowing tests for end-inspiratoryand end-expiratory pressure errors:

bet up the ventilatory supportiequipment as shown in Figure 201.102.
f applicable, determiné _or input the VBS compliance required for compliance correction as
ndicated 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.

Jse the testparameters and settings of the first applicable row (selected by typical intended
fidal volume) of Table 201.103. Wait until steady-state conditions are achieved.

Determine the airway pressure at the end of the inflation phase as the average over the

breceding 50 ms.

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 tidal volume, for example by integration of the flow signal provided by a
calibrated flow sensor located at the patient-connection port or for ventilatory support
equipment that indicates a leakage-compensated tidal volume by the product of the test lung
compliance and the measured change of test lung pressure, if necessary, compensated for
temperature effects due to fast compression of the gas.

NOTE 2 Additional information on the construction of an isothermal test lung is found in referencel36l.
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7) Determine the airway pressure at the end of the expiratory phase as the average of the airway
pressure measurements over the last 50 ms of the expiratory phase.

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

9) Repeat 2) to 8) for 30 consecutive breaths.

10) Repeat 2) to 9) for each applicable row (selected by intended tidal volume) of Table 201.103.

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

humidifier water level without re-determining the VBS compliance.
12) If the ventilatory support equipment permits operation without compliance coxrectiopn, repeat
2) to 11) without compliance correction.
13) Compare each result to the tolerance indicated in the instructions for use.
Table 201.103 — Test settings for pressure-control inflation-type type
Intended Test lung parameters Ventilatory support equipment settings
tidal Combli Linear Leakage® s . Inspi A BAP
Test volume? ompliance resistance et rate nspllrat',;ory inspiratory
fumber [32][43][44] time pressures
(ml(hPa)™1) .
(hPa(l/s) 1) (1/min) . hPa hPa
ml +10 % £10 % +10 % breaths/min S (cmH:0) (cmH:0)
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 20 0 20 1 25 10
14 —f —f —f —f —f —f Minimum —f
bCLLd‘U}C
pressure
a  The volume in this column is intended to be used for the selection of the test conditions and parameters based on the
intended 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 201.102) at a constant
pressure of 20 hPa.
¢ In the case that end-expiratory flow does not reach zero, reduce the ventilatory 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 airway pressure at the end of the expiratory phase.
£ The instructions for use shall indicate this value.
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201.12.1.104  Other inflation-types

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

1) the performance and

2) their pass-fail criteria,

as d tarminad 1#“1 thoamanifacrtiiyror chall ha dicelacad 1n thao jpcty ~tinmc far 1icn
e oo y e C Tt o G CToT € SHor o C- o Cro S C a0t a Cor oo O oo ts

b) All of the pass-fail criteria may be separately reported for the following ranges of intendéd ‘tidal
volume:

1) Vr=300ml; and
2) 300ml=zVr=50ml
c) The pass-fail criteria of the performance of the ventilatory support equipment shall either be:
1) dletermined for each VBS configuration indicated in the instructipns for use; or
2) determined for the worst-case VBS configuration indicatedfin'the instructions for use.

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

d) If wdrst-case VBS configurations are used, the ratignale for their selection shall be documented |n
the nisk management file.

e) The technical description shall disclose a.summary of the test method and the details necessary to
reprpduce the test results used to test edch other inflation-type.

Check conformity by inspection ofithe of the accompanying documents, inspection of the risk
management file for the rationale, if-applicable, and with the tests described in the technical description.

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 whille
the setting is performed.

bb) Any fsetting that affects the I:E ratio or inspiratory time shall be displayed with the I:E ratio and
inspiyatory time while the setting is performed.

cc) The ventilatory support equipment shall provide the responsible organization with a means to allow
the healthcare professional operator to have direct access to the ventilation settings.

EXAMPLE Settings needing protection include set rate, I:E ratio, inspiratory time, adjustable pressure
limitation, high inspiratory pressure alarm limit, and inflation-type.

Check conformity by functional testing.

Additional subclauses:
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201.12.4.101 Measurement of airway pressure
NOTE 1 There is guidance or rationale for this subclause contained in Clause AA.2.

201.12.4.101.1 General

a) The ventilatory support equipment shall be equipped with monitoring equipment to indicate the
airway pressure.

b)__The site of actual measurement
1) may be anywhere in the ventilator breathing system, but
2) theindicated value shall be referenced to the patient-connection port.

c) Under steady-state conditions, the indicated airway pressure shall b€ accurate tp within
+(2 hPa+ 4 % of the actual reading) (* (2 cmH,0 + 4 % of the actual reading) ).

Check conformity by functional testing.

201.12.4.101.2 Low airway pressure alarm condition

Ifithe ventilatory support equipment is equipped with an alarm‘system:

a)] the airway pressure monitoring equipment shall be equipped with an alarm system that detects an
alarm condition to indicate when the low-airway pressure alarm limit is reached;

b) thelow-airway pressure alarm condition

1) shall be at least a medium priority, unless

2) anintelligent alarm system, based-on additional information, determines that the
i) low airway pressure dlarm condition is suppressed, or
ii) its priority is changed, or

3) may start at low\priority, and

4) if this state-continues, escalates to a medium priority alarm condition;

c) thelow-airway pressure alarm signal may be inactivated with alarm off; and

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

d) “the low-airway pressure alarm limit may be

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

NOTE Depending on the type of ventilation-mode being used, there can be more than one active alarm
limit.

Check conformity by functional testing.

201.12.4.102 Measurement of expired volume

If ventildtory support equipment is equipped with monitoring equipment for indicating the Volunlle

expired through the patient-connection port, the accuracy shall be disclosed in the instructions for-use.

201.12.4.103  Maximum limited pressure protection device
NOTE 1 | There is guidance or rationale for this subclause contained in Clause AA.2.

A protection device shall be provided to prevent the airway pressure from exeeeding for more than
200 ms the lower of:

a)

b)

NOTE 2 | This requirement applies in both normal condition and single fault condition. See 201.3.263.
NOTE 3 | See also 201.12.4.104.

Check copformity by functional testing.

201.12.4.104 High-pressure alarm condition

a)

b)

d)

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

60 hPa (60 cmH-0).

If the maximum limited pressure is greater than 40 hPa (40 cmH:0), the ventilatory suppojrt
equipment shall be equipped with @an“alarm system that detects a high airway pressure alarm
condjtion to indicate when the high airway pressure alarm limit is reached.
The high airway pressure alarm-condition shall be

1) high priority, or

2) medium priority,and escalate to high priority if the high-airway pressure alarm condition exisfts
or 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.

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
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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) 20 hPa (20 cmH,0) more than the highest of the operator-set inspiratory pressures; or

NOTE 1 An example of the operator-set inspiratory pressure is the sum of the set BAP and the set

A inspiratory pressure.

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

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

2) 40 hPa (40 cmH,0).

Patient-generated transient pressure increases should not cause“the high airway pressu
condition.

EXAMPLE A transient pressure increase caused by the patient coughing.

The high airway pressure alarm condition delay shall nnet exceed 200 ms and the ventilator
equipment shall

1) actto attempt to cause the pressure to startto decline within that duration, and
2) actto prevent the pressure from contifiuing to rise.

The high-airway pressure alarm condition shall not terminate until the airway pressure is &
high-airway pressure alarm limit for more than the lesser of:

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

The maximum glarm signal generation delay of the high-airway pressure alarm condition
exceed the lesser of:

1) threetconsecutive inflations; or

2) 15s.

set BAPu

bquipment

re alarm

y support

elow the

shall not

j)

k)

In normal condition, upon generating the high-airway pressure alarm signals, the ventilator
equipment shall reduce the airway pressure to the set BAP level within:

1) one respiratory cycle; or

2) 5s.

support

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.
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201.12.4.105 Hypoventilation alarm condition

The ventilatory support equipment may be equipped with monitoring equipment with an alarm
system that detects an alarm condition to indicate hypoventilation.

1) Alow respiratory breathing rate may be used for the hypoventilation alarm condition.

If equipped, the alarm system shall be equipped with an alarm off for the alarm condition that
indicates hypoventilation.

The hypoventilation alarm condition can be determined, amongst other things, by the measuremeit

the vpriations of airway pressure, or expiratory volume, but possibly needs additional detection means/T
hypoyentilation alarm condition can also be determined by an intelligent alarm system utilizing oneler mo

Ventjlatory support equipment shall be designed so that rebreathing,of carbon dioxide is minimise¢d

hformity by functional testing.
.106  CO; rebreathing

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

acceptable level as specified by ISO 17510:2015, 5.3.

2 The design of the ventilatory support equipment cansbé such that this requirement is satisfi

withgut a designated mask or accessory.

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

etermined for each VBS configuration indicated in the instructions for use; or
etermined 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.

If wqrst-case VBS configurations-are used, the rationale for their selection shall be documented
the risk management file.

Use [of ventilatory support equipment with a designated mask or accessory that conforms wi
IS0 17510:2015, 5.3,‘may be used to conform with this requirement.

1) Insuch a case, the accompanying documents shall include:

a)
b)
NOTKE
variaples.
Check co
201.12.4
NOTE 1
a)
to arn
NOTE
b)
1) d
2) d
NOTK
c)
d)
)

awarning to the effect that “Warning: To prevent asphyxia when ventilating noninvasively,

use a mask or accessory that minimizes carbon dioxide rebreathing; and

of
he
re

bd

n

th

ii

ii

) 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 th
patient flow exceeds that provided by the ventilator”; and

at

NOTE 4 This note is only applicable for use with an open VBS (i.e., without a controlled exhalation

valve).

i) the list of designated masks or accessories; or

iv) alternatively the necessary information to locate such a list.
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EXAMPLE The address of the list on a website.
e) Check conformity by:
1) inspection of the instruction for use; or

2) 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 of
Annex F of 1SO 17510:2015, using the ventilatory support equipment as the flow source and
reptacing-thebreathing-tibe by-the VBSfor-the-test—Whereanraskis hotused,themask and
simulated patient head of Figure F.1 of ISO 17510:2015 are replaced by a direct conné¢tion.

2P1.12.101 Protection against accidental adjustments
NPTE 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.¢reate a hazardous|situation
shall be provided.

b] Means shall be provided to require the operator to perform a7deliberate sequence of actions to
confirm any airway pressure settings exceeding 40 hPa (40 caH;0). See also 201.12.4.104 ) 2) and
206 b) 11).

NOTE 2 This can be accomplished by means of hardware oF 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 ventilatoryssupport equipment parameters prior to stafting any
ventilation-mode.

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

NOTE4 The requirements_) for the  usability  engineering  process are found in
IEC 60601-1:2005+AMD1:2012+AMD2:2020, 12.2 and IEC 60601-1-6:2010+AMD1:2013+AMD2:20120.

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

201.13 Hazardous situations and fault conditions for ME equipment

IHC 60601-1:2005+AMD1:2012+AMD2:2020, Clause 13, applies, except as follows:
Adlditionalsubclauses:
201.13:2:101 Additional specific single fault conditions

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

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

a) misconnection of a VBS control connection, monitoring connection or accessory connection;
EXAMPLE 1 Misconnection of supplemental oxygen supply.
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;
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d) when present, disconnection or blockage of the gas flow pathway from the patient-connection port to
the exhaust port;

e) failure to install, removal of or failure of an operator-detachable breathing system filter; and

f) interruption 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

Wirelnm-\ antrel-ar-m-ernitarinarmadile
I;[I,.mj €oftror o Motcor g Hotrtre:

EXAMPLE 3 Loss of communication between the ventilatory support equipment and its distributed\alanm
systemn.

Check copformity by functional testing and inspection of risk management file.
201.13.2.102 Independence of ventilation control function and related risk coritrol 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

2) the corresponding protection device.

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

1) aventilation-control function and the corresponding monitoring equipment; or
2) aventilation-control function and the corfesponding alarm system.
Check copformity by inspection and functional testing.

201.13.2.103 Failure of functional connection to a ventilatory support equipment control ¢r
monitorjng means

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

a) Following the failure-ofa functional connection to a ventilatory support equipment control or
moniforing meansy/the ventilatory support equipment shall continue to ventilate the patient.

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.

Additional subclause:

201.14.101 Cybersecurity capabilities

a) Ventilatory support equipment should contribute to safe operation related to cybersecurity.

b) Risk control measures as specified in [EC/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.
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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 of the affected remote
functionality should be in place and operate as intended.

2) Firecall functions: 1If authentication for operators to operator-accessible settings is in place also
for the user interface, a firecall function should be able to overrule that operator authentication
combined with a log entry protected against modifications by the operator (i.e. responsible
organization log).

3) Target security level SL-T: For user interfaces and for remote setting of clinical fanctions, the
expected security level of SL-T, as specified in IEC/TR 60601-4-5:2021, is Inor beftter. The
expected security level of SL-T, as specified in IEC/TR 60601-4-5:2021, is 2 oDbetter fpr secure
updates or restorage of software, remotely or locally.

201.15 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.
2P1.15.102 Pre-use check

a)] The ventilatory support equipment shall be provided with means that allow the following to be
functionally tested by the lay operator 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, if provided, the internal electrical power source; and
3) all alarm signals, including, if provided, the alarm signals from a distributed alarm system.
b] This test method:

1) should 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 functionplly 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.

d) The 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.
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ME systems

1-1:2005+AMD1:2012+AMD2:2020, Clause 16, applies, except as follows:

Additional subclause:

201.16.1.101 Additional general requirements for ME systems

Accessori

a) bepa

es connected to the VBS shall be considered to:

rt of the ventilatory support equipment; or

b) form

For acceg
ventilato

The testing need not to be repeated for each combination for a family of accessories, with a family pf

ventilato

For acceq
IEC 6060

Check conformity by application of the relevant tests of IEC 6060151:2005+AMD1:2012+AMD2:202(0,

16.1, and

201.16.2

Amendm
NOTE 10(¢
100)

th
EXAMPLH

equipmen
to reduce

201.17

IEC 6060
Additiond

201.10

elevated temperature of the gas at the ventilatory support equipment gas output port can lead to

an ME system with the ventilatory support equipment.
sories as part of the ventilatory support equipment, check conformity in combination with the
ry support equipment.

[y support equipment. See 201.5 for worst-case combinations.
sories forming an ME system with the ventilatory support equipment,‘apply the requirements pf
1-1:2005+AMD1:2012+AMD?2:2020, 16.1.

by application of the relevant tests of this document.

Accompanying documents of an ME system

bnt [add after list element c)]:
There is guidance or rationale for this subclausg’contained in Clause AA.2.
If applicable, a description of the use-scenarios and ranges of ventilation settings over which
e failure of a respiratory gas humidifier to function to specification.
100 A blower/turbine-based:*ventilatory support equipment operating with ventilatory suppdrt

F settings that result in the/delivered breathing gas temperature exceeding 27 °C can cause the humidifier
humidity output below,the Tower limit allowed by ISO 80601-2-74.

Electromagnetic compatibility of ME equipment and ME systems

1-1:2005+AMD1:2012+AMD2:2020, Clause 17, applies.

/[ clauses:

1C-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

in norma

a) shall

I condition, excluding the patient-connection port

be:
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1) a 15 mm connector conforming with ISO 5356-1:2015;

2) a 22 mm connector conforming with ISO 5356-1:2015; or

3) for ventilatory support equipment only intended for tidal volumes of <300 ml, a 11,5 mm

connector conforming with ISO 5356-1:2015; or

b) may be 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 and functional testing.
201.101.1.2 Other named ports
201.101.1.2.1 General
Operator-detachable connectors used within the VBS for:
a] control functions,
b} monitoring functions, and
c) other accessory functions
shall be non-interchangeable.
Check conformity by functional testing.
201.101.1.2.2  Patient-connection port
The patient-connection port shall be one of thedollowing:
a] a 15 mm conical socket connector conforming with ISO 5356-1:2015;
b] acoaxial 15 mm/22 mm conical:connector conforming with ISO 5356-1:2015; or
c) a non-conical connectorthat does not engage with a conical connector conformjng 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 gasoutput port and the gas return port, if equipped, shall be one of the following
1) 22 mm conical cone connector conforming with ISO 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
[SO 5356-1:2015.
b) Notwithstanding this requirement, ventilatory support equipment only intended for tidal volumes of

<300 ml, may be equipped with a gas output port and a gas return port using a 11,5 mm conical

cone connector conforming with ISO 5356-1:2015.

Check conformity by application of the tests of ISO 5356-1:2015.
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201.101.1.2.4 Manual ventilation port

NOTE

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

The ventilatory support equipment shall not be equipped with a manual ventilation port.

Check conformity by inspection.

201.101.1.2.5 Gas pathway connection port

NOTE 1

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

a) Ifpr
1) 1

2) 1

NOTE

intro

NOTHE

consi

b) The
1SO §

c) Agas

1) 1

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 closure after removal of the accessory.

2 This port connects to the gas pathway and is used e.g. for measuring‘gas concentrations, fi
Huction of liquids or the entrainment of oxygen.

3 For the purposes of this document, the temperature probe port specified in ISO 80601 2 74 is n
dered a gas pathway connection port.

gas pathway connection port of a ventilator, VBS)er accessory may conform wi
0369-7:2021.

pathway connection port that conforms with 1SQ80369-7:2021 shall:
pbe marked with either:

) the symbol 1SO 7000-1641 (see MEC60601-1:2005+AMD1:2012+AMD2:2020, Table D
symbol 11); or

i) if the marking is the primaxy risk control measure, the safety sign 1SO 7010-M002 (s¢

IEC 60601-1:2005+AMD1:2012+AMD2:2020, Table D.2, safety sign 10).

2)

|

Check co

nclude in its instructions for use a warning to the effect that “Warning: As this [insert name
edical device here]mses a Luer connector for other than intravascular or hypodermic acceg
here is a possibility)that an inadvertent connection can occur between this [insert name

edical device liepe] and another medical device or accessory using a Luer connector, whi¢

fan result in ahazardous situation causing harm to the patient. Special measures need be take
by the userto-mitigate these reasonably foreseeable risks."

hformity by inspection and, if applicable, by application of the tests of ISO 80369-7:2021.

pr

ot

th

201.101

1.2.6 Monitoring probe port

If a port is provided for introduction of a monitoring probe, it shall:

a) notbe compatible with connectors specified in ISO 5356-1:2015;

b) be provided with a means to secure the probe in position; and

c) be provided with a means to secure closure after removal of the probe.

Check conformity by inspection and application of the tests of [SO 5356-1:2015.
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201.101.1.2.7 Gas exhaust port

a)

ISO 5356-1:2015.

NOTE A 30-mm connector conforming with ISO 5356-1:2015 is suitable for connection to anaes
scavenging system (AGSS) that conforms with ISO 80601-2-13:2011.

If a connector is provided for the gas exhaust port, it shall be a 30 mm connector conforming with

thesia gas

b) A ventilatory support equipment shall be designed so that any provided gas exhaust port is not

A
g

obstructed dnring 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 flow-direction-sensitive component of the VBS Shall be so designég
nnot be fitted in such a way that it presents an unacceptable risk to the patient.

neck conformity by inspection of operator-detachable flow-difection-sensitive compon
spection of the risk management file.

D1.101.1.2.9 Temperature sensor port

ne VBS may be equipped with a temperature Ssensor port conforming with 201.
0 80601-2-74:2021.

01.101.2 Oxygen inlet connector

01.101.2.1 Low pressure

An oxygen inlet connector of respiratory high-flow therapy equipment or breathing system
for pressures less than 150 hPa that is operator-detachable without the use of a tool shall
with ISO 80369-1:2018.

NOTE 1 Itis expected thatthe R1 connector of ISO 80369-2 will meet this criterion.

NOTE 2 The R1 coniector of ISO 80369-2 is intended for use for connections with pressures not
150 hPa.

Respiratory;high-flow therapy equipment with this oxygen inlet connector shall maintain bd
and essential performance with oxygen supply systems up to 150 hPa, in normal condition.

neck eonformity by functional testing and application of the tests of ISO 80369-1:2018.

d that it

bnts and

101.8 of

intended
conform

exceeding

sic safety

01.101.2.2 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) conform with ISO 80369-1:2018; or
NOTE It 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+AMD1:2017.
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b) Ventilatory support equipment with this inlet connector shall maintain basic safety and essential
performance with oxygen supply systems up to 600 kPa, in normal condition.

Check conformity by functional testing and application of the tests of ISO 80369-1:2018 or

ISO 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 accessories 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” or healthcare provider).

Check copformity by the tests of this document.

201.102.2 Labelling

a) The faccompanying document provided with each VBS, its parts or, aceessories, conforming with
201.102.1, shall include at least one model or type reference of compatible ventilatory support
equipment.

b) Statgments shall be included in the accompanying document.of each ventilator breathing system, its
parts or accessories to the effect that:
1) ventilator breathing systems, their parts and accessories are validated for use with specific

ventilators;
2) 1Incompatible parts can result in degraded’performance; and
3) the responsible organization is aeceuntable for the compatibility of the ventilator and all of the
barts and accessories used to connect to the patient before use.

Check copformity by inspection of the accompanying document.

201.102.3 Breathing sets

Breathing sets, other tham heated breathing sets, intended for use in the VBS shall conform with

ISO 5367:2023, 6.3.

NOTE Heated breathing tubes are covered by ISO 80601-2-74. See 201.102.4.1.

Check copformity 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 Humidifier

Any humidifier, including heated breathing sets, either incorporated into the ventilatory support
equipment or recommended for use with the ventilatory support equipment, shall conform with
ISO 80601-2-74:2021.

Check conformity by application of the tests of ISO 80601-2-74:2021.
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201.102.4.2 Heat and moisture exchanger (HME)

Any HME, either incorporated into the VBS or recommended for use with the 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 (BSE)

Anhy BSF, either incorporated into the ventilatory support equipment or recommended for\use|with the
vantilatory support equipment, shall conform with the relevant requirements of:

a] 1S023328-1:2003; and

b] 1SO 23328-2:2002.

Check conformity by application of the tests of ISO 23328-1:2003 and [SO23328-2:2002.
2001.103 Spontaneous breathing during loss of power 'supply

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

a)] A protection 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 thhe values
necessary for normal operation.

b) The protection device may be provided by
1) amask; or

2) an accessory.

c) Under these conditions,Sthe inspiratory and expiratory pressure drop measured at thq patient-
connection port with allrecommended accessories in place shall not exceed 6,0 hPa (6,0 c;nH;0) at
a flowrate of:
1) 301/min for'ventilatory support equipment intended to provide a tidal volume, Vt 2 30() ml; and

2) 15 l/min for ventilatory support equipment intended to provide a tidal volume, Vr < 300 ml.

NPTE 2.~ This requirement is intended to allow the patient to breathe spontaneously under compromised
cqnditions.

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 ventilatory support equipment shall have means to indicate visually the cumulative hours of
operation of the ventilatory support equipment, either:
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b)

Check co

201.10
201.1053.1 General
NOTE

Basic safety and essential performance shall be maintained if connections to the)functional connection
ventilato

a) disrypted; or

b)

Check co
201.103.2 Connection to an electronic health record

NOTE

Ventilato
transmis

201.103.3 Connection to a distributed alarm system
NOTE

Ventilatofy support equipment-should be equipped with a functional connection that permits connectig
to a distr!

201.103.4 Connection for remote control

Ventilatofy supportequipment may be equipped with a functional connection for connection for remo
control o[the ventilatory support equipment.

201.10

if th¢ equipment connected to those parts fails.

IS0 80601-2-79:2024(en)

1) automatically; or

2) by operator action.

The ventilatory 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.

hformity by inspection.

5 Functional connection

See Annex BB for data interface requirements.

[y support equipment are:

hformity by functional testing.

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

'y support equipment should be equipped with a functional connection that permits da
cion from the ventilatory support equipment to e.g. an electronic health record.

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

buted alarm system:.

fa

n

e

Dicnlaxyl
O~ UoI1SpIay 1

201.106.1 Pressure-volume loops

If ventilatory support equipment is provided with the display of pressure-volume loops,

a) the graph shall use:

1) tidal volume on the vertical axis; and

2) airway pressure on the horizontal axis;
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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.

201.106.2 Flow-volume loops

a)] [Ifventilatory support equipment is provided with the display of flow-volume loops,
1) the graph shall use:

i) flowrate on the vertical axis; and

ii) tidal volume on the horizontal axis;
2) positive values shall be on the top and the right of the display;
3) gas flow to the patient (inspiratory flow) and increases in¢idal volume shall be positive values;
4) the volume 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.
2002 Electromagnetic disturbances — Requirements and tests

IHC 60601-1-2:2014+AMD1:2020(applies except as follows:
202.4.3.1 Compliance criteria
Amendment (replace the second dash of 4.3.1 with):

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

— the ventilatoxy’ support equipment operated using the conditions and test configuration of
201.9.6.24.101.

202.5.2:2:1” Requirements applicable to all ME equipment and ME systems
Amendment (add note to list element b)):

NOTE TheTequirenmentsof thisdocumentare ot considered deviations or attowarrces:

Additional subclause:
202.8.1.101 Additional general requirements
NOTE There is guidance or rationale 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:
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1)
2)
3)

4)

5)

6)

c) The |ventilatory support equipment may exhibit temporary) ‘degradation of performance (e
deviation from the performance indicated in the instructions. for use during immunity testing) th
does|not adversely affect basic safety or essential performance.

206 Usability

[EC 6060/1-1-6:2010+AMD1:2013+AMD2:2020 applies except as follows:

a) For ventilatory support equipment, the follewing shall be considered primary operating functions:

1)

2)

3)
4)
5)
6)

7)

IS0 80601-2-79:2024(en)

component failures;

changes in programmable parameters or settings;
reset to default settings;

change of operating mode;

EXAMPLE Change of inflation-type, ventilation-mode, set rate, I:E ratio.

initiation of an unintended operation;
dluring the testing, the error of:

) the inspiratory volume of individual breaths deviating by more than 35 % of the inspirato
volume measured prior to the test; and

i) the inspiratory volume averaged over a one-minute interval deviating-by more than 25 %
the inspiratory volume measured prior to the test; and

[) One-minute averaged testing need not be performediif the volume of individy
inflations does not deviate by more than 25 %.

bosition;
EXAMPLE 1 Airway pressure.

ronfiguring the VBSZdncluding connection of the detachable parts of the VBS to the ventilato
fupport equipmelit;

EXAMPLE 2 \"Humidifier, nebulizer, water-trap, tubing, breathing system filter, monitoring equipment.

fonnecting or disconnecting the patient-connection port of the VBS to the patient-interface;

bserving and identifying monitered ventilation parameters from the intended operator’

[y

t

22}

[y

1rnr‘accin{] the VBS anpnnnnfc;

starting the ventilatory support equipment from power off;

turning off the ventilatory support equipment;

carrying the transit-operable ventilatory support equipment with one hand:
i) either directly, or,

ii) by use of a carrying case or in-use bag; and
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8) if transit-operable, attaching and disconnecting the ventilatory support equipment to prevent

unwanted movement during transport while in use.

b) The following functions, if available, also shall be considered primary operating functions:

1) performing a basic pre-use functional check of the ventilatory support equipment including the

alarm system;

2) setting and inadvertent change of settings of the operator-adjustable controls:

i)  setting alarm limits;
ii)  inactivating alarm signals;
iii) switching between different ventilation-modes and inflation-types;

iv) setting ventilation control parameters;

3) observing and identifying:
i) the alarm signals; and
ii)  the alarm signal inactivation states;
4) switching between power sources;
5) connecting and disconnecting the distributed alarm system;
6) testing power sources;
7) starting ventilation from standby; and

8) activating standby.

more thanthe maximum set airway pressure; and

11) setting of the airway pressure to values exceeding 40 hPa (40 cmH,0).

functions:

EXAMPLE 3 Ventilatory set rate, set BAP, pressure support, inspiratory time or I:E ratio.

9) setting of the adjustable high-pressure alarm limit to values exceeding 40 hPa (40 cmH

10) setting of-the’ adjustable high-pressure alarm limit to values exceeding 20 hPa (2(

c)] The following actions associated with ventilation also shall be considered primary

perating

NOTE For the purposes of this document the following functions are considered primary operating
functions even though they are not performed on the ventilatory support equipment’s operator interface.

1) humidifying/conditioning gases delivered through the VBS.

206.101 Training

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

In the application of the requirements of IEC 62366-1:2015, 5.6, 5.7.1 b), 5.7.3 d) and 5.8 training shall

be considered necessary for the following:
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a) the healthcare professional operator;

b) the lay operator and

c) the designee of the responsible organization.

NOTE 2

Requirements for training are found in 5.6 and 5.8 of [EC 62366-1:2015+AMD1:2020.

Check conformity by inspection of the accompanying document and the usability engineering file.

211 Rgquirements for medical electrical equipment and medical electrical
systems used in the home healthcare environment

IEC 6060
211.7.4.
Amendm
in either
211.7.4.

Amendm

100)

a
211.10.1
Amendm

aa) The
IEC €

supp,
bb) If mq

A separate ventilatory support equipment may be used for each specified procedure.

IEC 6060

1-1-11:2015+AMD1:2020 applies except as follows:

/ Additional requirements for cleaning, disinfection and sterilization
bnt (add after ‘intended use, ’ in the first paragraph):

normal condition or single fault condition,

B Additional requirements for maintenance

ent (add following the second list element):

Any known unacceptable risk associated with using”the ME equipment, its parts or
fcessories for longer than the expected service life shall be'disclosed in the instructions for use.
.1 General requirements for mechanical strength
bnt (add as the first paragraph):

tests of IEC 60601-1-11:2015+AMD1:2020, Clause 10, and
0601-1:2005+AMD1:2012+AMD2:2020;715.3 shall be performed on the same test ventilatoly
ort equipment after the tests of 201.11.6.6 of this document are performed.

re than one procedure is specified in the instructions for use, each procedure shall be so tested.

1-1:2005+AMD1:2012+AMD2:2020, annexes, apply, except as follows:
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Annex C
(informative)

Guide to marking and labelling requirements for ME equipment and
ME systems

aq

Co06U1-1:2005+AMDI:2012+AMDZ:2020, Annex C, applies, except as 1ollows:
Idition:
D1.C.1 Marking on the outside of ME equipment, ME systems or their parts

ditional requirements for marking on the outside of ventilatory support eqtiipment, its parts and
Fcessories are found in Table 201.C.101.

Table 201.C.101 — Marking on the outside of ventilatory supportequipment, its parts or

accessories

Description of marking Subclause
Adjacent to each input connector, for oxygen gas inputs, the rgted range of 201.7.2.18 cc)
oxygen concentration
Adjacent to each input connector, gas-specific colour coding in accordance 201.7.2.18 dd)
with 1SO 32:1977, if colour coding is used
Adjacent to each input connector, the gas name or'chemical symbol 201.7.2.18 aa)
Adjacent to each input connector, the rated rafige of gas pressure 201.7.2.18 bb)
All gas volume, flowrate and leakage specifications expressed at STPD, 201.4.3aa)1)
except those associated with the VBS
Arrow indicating the direction of the flow for flow-direction-sensitive 201.7.2.101 a) 3)
components, if applicable
For a gas pathway conneetion port conforming with ISO 80369-7, symbol 201.101.1.25¢) 1

ISO 7000-1641 or safety sign 1ISO 7010-M002, as appropriate

For accessories supplied separately, indication of any limitations or 201.7.2.4.101a) 2
adverse effects,of\the accessory on the basic safety or essential performance
of the ventilatory'support equipment, if applicable

For accessories supplied separately, the requirements ISO 20417:2021, 201.7.2.4.101a) 1
6.1.1¢)

Eotwventilatory support equipment intended to be used in the magnetic 201.7.2.101a) 1) i
resonance (MR) environment, MR safe, if appropriate

For ventilatory support equipment intended to be used in the magnetic 201.7.2.101a) 1) ii
resonance (MR) environment, MR conditional, if appropriate

For ventilatory support equipment intended to be used in the magnetic 201.7.2.101 a) 2)
resonance (MR) environment, MR unsafe, if appropriate

Requirements of ISO 20417 201.7.1.101
Trigger sensitivity control lowest number to represent the setting for the 201.7.4.2bb) 1)
least patient effort, if applicable

Trigger sensitivity control minimum and maximum settings self-evident, if 201.7.4.2 aa)
applicable

© ISO 2024 - All rights reserved
63


https://standardsiso.com/api/?name=97d87b78e8de66428e6dd8731919c233

IS0 80601-2-79:2024(en)

Description of marking Subclause
Trigger sensitivity control not only numeric, if applicable 201.7.4.2 bb) 2)
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

Additiongl requirements for general information to be included in the accompanying documents*pf
ventilatoyy support equipment or its parts are found in Table 201.C.102.

Table 201.C.102 — Accompanying documents, general

Description of requirement Subelause

Desdription of the use scenarios and ranges of ventilation settings over which 201.16.2 100)
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
spedification, if applicable

For ¢ach VBS and accessory, the model or type reference of at least one 201.102.2 a)
compatible ventilatory support equipment

For ¢ach VBS, its parts or accessories, a statement to the effect thatthe 201.102.2b) 3)
resppnsible organization is accountable for the compatibility of'the ventilator
and pll of the parts and accessories used to connect to the patient before use

For ¢ach VBS, part and accessory, a statement to the effect that ventilator 201.102.2b) 1)
breathing systems, their parts and accessories are validated for use with
spedific ventilators

For ¢ach VBS, part and accessory, a statement to the effect that incompatible 201.102.2b) 2)
partp can result in degraded performance

List pf designated masks or accessories.réquired to control rebreathing or the 201.12.4.106 d) 1) iii)
information to locate the list, if requitred 201.12.4.106 d) 1) iv)
Max]mum time-weighted average-input flow for each gas, if applicable 201.4.11.101.2 3) i)
Max|mum transient input flow for each gas, if applicable 201.4.11.101.2 3) ii)
Unitp of measure for aitway pressure capable of being configured in hPa 201.7.4.3 bb)
Unitp of measure forvolumes, flows and leakages expressed as STPD or BTPS, 201.7.4.3 aa)

as appropriate

Ventjlatory Support equipment is a high-flow device warning, if applicable 201.4.11.101.2 3) iii)
Warhing statement to the effect that failure to use a mask or accessory that 201.12.4.106d) 1) 1)

minimizes rphrpafhing of carbon dioxide or pprmifc spontaneous hrp:\fhing

can cause asphyxiation, if applicable

Warning to the effect that to prevent asphyxia when ventilating noninvasively, | 201.12.4.106 d) 1) ii)
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

Accuracies of set and monitored volumes may be presented as a function
of these characteristics

201.7.9.2.9.101.2 b) 5)

Accuracy of expired volume monitoring equipment, if so equipped

201.12.4.102

Alternative supply mains, maximum current required, if so equipped

201.11.8.101.2 a) 4)

Alternative supply madains, means oI connection, 1f SO equipped

2081023y 1)

Alternative supply mains, nominal voltage range, if so equipped

201.11.8.1012 3) J)

Alternative supply mains, rated voltage range, if so equipped

201.11.8:1012 a) 2)

Any adverse effect of any recommended accessory on the basic safety or
essential performance of the ventilatory support equipment, if applicable

20147.9.2.14.101 b

Any known unacceptable risk associated with using the ME equipment, its
parts or accessories for longer than the expected service life

211.7.4.8100)

A-weighted sound power level emitted by the ventilatory support
equipment

201.9.6.2.1.101 b)

A-weighted 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 ¢c) 2)

Behaviour of the ventilatory support equipment while the internal
electrical power source or external reserve electrical power source is
recharging

201.11.8.101.1 ¢) 3)

Description of how the high airway pressure alarm condition can be
functionally tested, if provided

201.7.9.2.9.101.2 b) 1) i)

Description of how the hypoventilation alarm condition can be
functionally tested

201.7.9.2.9.101.2 b) 1)) i)

Description of the internal-electrical power source care and maintenance
procedures, including instructions for recharging or replacement, if
applicable

201.7.9.2.13.101 b

Description of the periodic visual safety inspections that should be
performed by-the operator

201.7.9.2.13.101 a

Disclosure0f any restrictions on the placing of components within the
ventilator breathing system, if applicable

201.7.9.2.14.101 a

For.accessories supplied separately where marking the accessory is not
practicable, the requirements of ISO 20417:2021, 6.1.1 c)

201.7.2.4.101 b)

For the healthcare projessional operator Istructions for use, the
information contained in instructions for use for lay operator

2U1.7.9.2.1.101 C)

For the healthcare professional operator instructions for use, a cross
reference between the manufacturer-specific naming of the ventilatory
support equipment's ventilation-modes and the ventilation-mode
systematic coding scheme

201.7.9.2.9.101.2 b) 5)

For the healthcare professional operator instructions for use, any
limitation of parameter settings

201.7.9.2.9.101.2 a) 4)

For the healthcare professional operator instructions for use, method by
which all functions and settings necessary for normal use can be

201.7.9.2.8.101 d)
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Description of requirement

Subclause

functionally tested to determine if they are operating correctly

For the healthcare professional operator instructions for use, method
which can determine whether or not the assembled breathing tubes and
related accessories are suitable for use

201.7.9.2.8.101a) 1)

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 gontrolling the triggering and cycling

201.7.9.2.9.101.2 a) 2)

For the healthcare professional operator instructions for use, the range of
parameter settings

201.7.9.2.9.101.2 a).3)

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
accufracies of set and monitored volumes and pressures are maintained

201.7.9.2.9.101.2 b) 2) i)
201.7.9.2:9.101.2 b) 2) ii)

For the healthcare professional operator instructions for use, the rated
range of inspiratory and expiratory gas pathway of compliances of the
assembled operator-detachable parts of the VBS, over which the
acculracies of set and monitored volumes and pressures are maintainéd

201.7.9.2.9.101.2 b) 2) iii)
201.7.9.2.9.101.2 b) 2) iv)

For the healthcare professional operator instructions for use, the working
prinfiple of each of the ventilatory support equipment’s ventilationr modes
inclyding waveforms

201.7.9.2.9.101.2a) 1)

For the lay operator instructions for use, a description of a means to
determine the operation time of the internal electricalpower source, if
provided

201.7.9.2.9.101.1 ¢)

For the lay operator instructions for use, a description of how to connect a
distriibuted alarm system, if provided

201.7.9.2.9.101.1 )

For the lay operator instructions for use, conditions under which the
ventflatory 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 all switchover
to anpd operation from the’intérnal electrical power supply can be
funcfionally tested to determine if they are operating correctly, if
provided

201.7.9.2.8.101 a) 2)

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 funetionally tested to determine if they are operating correctly

201.7.9.2.8.101 a) 3)

For the€lay operator instructions for use, method by which the assembled

201.7.9.2.8.101 a) 1)

b Jos Aaalo | lotad 4 L £ 3 11 4 ad &
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determine if they are operating correctly

For the lay operator instructions for use, the model or type reference
needed to perform the pre-use check can be performed

201.15.102 ¢)

For the 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 error of the airway pressure at the end of the expiratory phase
in relation to the set value for a pressure-controlled breath in normal
condition

201.12.1.103 b) 3)
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Description of requirement

Subclause

Maximum error of the airway pressure at the end of the expiratory phase
in relation to the set value under leak for a pressure-controlled breath in
normal condition under leak condition

201.12.1.103 b) 4)

Maximum error of the airway pressure at the end of the inspiratory phase
in relation to the set value for a pressure-controlled breath in normal
condition

201.12.1.103 b) 1)

Maximum error of the airway pressure at the end of the inspiratory phase

201.12.1.103 b) 2)

in relation to the set value under leak for a pressure-controlled breath in
normal condition under leak condition

Maximum error of the delivered volume in relation to the set value for a
volume-controlled breath in normal condition

201.12.1.102 b) 1)

Maximum error of the PEEP in relation to the set BAP for a volume-
controlled breath in normal condition

201.12.1.102 b) 2)

Operational time of the power source when fully charged

201.11.8.101.1¢) 1)

Performance and pass-fail criteria for other breath types in normal
condition

201.12.1.104 a)

Processing instructions for the gas pathways of ventilatory support
equipment and its accessories

201.11.6.6 cc) 3)

Processing instructions for the ventilatory support equipment enclosure

201.11.6.6 e€) 2)

Requirements of ISO 20417

201.7.1.101

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

—

Specifications of any required accessories-or test equipment needed to
perform these tests of 201.7.9.2.8.101,a)

201.7.9.2.8.101 c)

Statement to the effect that do noet\ise the ventilator at an altitude above
[insert maximum rated altitude]'er outside a temperature of [insert rated
temperature range]. Using the ventilator outside of this temperature
range or above this altitude can compromise ventilator performance

201.7.9.2.9.101.1 bj

Statement to the effect that prior to use the responsible organization
needs to ensure the'eompatibility of the ventilator and all of the parts and
accessories with.which the ventilator is intended to be used

201.7.9.2.9.101.2 d)

Statementto'the effect that to reduce the likelihood of disconnection and
to preventadverse 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

201.7.9.29.101.1 c

Statement to the effect that ventilator accuracy can be adversely affected

201.7.9.2.9.101.1 d))

1 £l ddad L £l £ 43 Josals 3£ 1L L1
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Summary description of the ventilatory support equipment algorithm for
determining the airway pressure alarm limit, if provided

201.12.4.101.2 f)

Warning regarding 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
accessories to the ventilator that contravene the instructions for use of
the ventilator or accessory or the ventilator may not function correctly
leading to the risk of degradation or loss of ventilatory support

201.7.9.2.2.101 b)

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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ventilator-dependent patient

Description of requirement Subclause
Warning statement to the effect that the ventilator accuracy can be 201.7.9.2.2.101 ¢)
adversely affected by the gas added by the use of a pneumatic nebuliser, if
applicable
Warning statement to the effect that this ventilator is not suitable for a 201.7.9.2.2.101 d)

equi
duri

Which portions of the gas pathways through the ventilatory support

pment can become contaminated with body fluids or expired gases

201.7.9.2.12 aa)

hg both normal condition and single fault condition

201.C.4
Addition

Accompanying documents, technical description

support dquipment or its parts are found in Table 201.C.104.

Table 201.C.104 — Technical description

il requirements for information to be included in the technical description of Wentilato

Description of requirement

Subclause

Disc

osure of the interdependence of control functions

201.7.9.3.1.101 b)

Disc

osure of the uncertainty for each disclosed tolerance

201.5.101.3 c)

Intepded position of the operator

201.7.9.3.1.101f)

Pneumatic diagram of the ventilatory support equipment, including a‘diagram for
operptor-detachable parts of the ventilator breathing system either supplied or
recommended in the instructions for use

201.7.9.3.1.101 ¢)

Reqlllirements of ISO 20417

201.7.1.101

com

Stat¢ment to the effect that the responsible organization needs to ensure the

patibility 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 ¢)

com

Sumjmary description of the filtering or smeothing techniques for all measured or

puted variables that are displayed.or-used for control

201.7.9.3.1.101 a)

Sumjmary description of the means of initiating and terminating the inspiratory
phade while the ventilator is operating in each of its ventilatory modes

201.7.9.3.1.101 d)

type

Sumjmary description of the test method and procedure to test other inflation-

b, if provided

201.12.1.104 )

[y
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Annex D
(informative)

Symbols on marking

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

A

Idition:

Table 201.D.2.101 — Additional symbols on marking

When color reproduction is not prag
the symbol may be printed in blach
white. The use of the colored ic
strongly encouraged for the 4
visibility and information provide

No Symbol Reference Title and description
1 IEC 60878:2022 MR Safe
Symbol 7.3.1-1 of To identify.anjitem which poses ho
IEC 62570:2014 unacceptable risks to the patient,
medicalystaff 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
colored icon is strongly encouraged
for the added visibility and
information provided by the colqr.
2 IEC 60878:2022 MR Safe
Symbol 7;3:1-2 of Alternative graphical symbol
IEC 62570:2014 representation. Same meaning a$
IEC 62570:2014, 7.3.1-1.
3 IEC 60878:2022 MR Conditional
Symbol 7.3.2 of To identify an item which poses no
IEC 62570:2014 unacceptable risks within  defined
conditions to the patient, medical staff or
other persons within the | MR
environment.

tical,

and
n is
dded
d 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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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 Dy the Color.

Additiond

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

he numbering of the following rationales corresponds to the numbering of the clauses and sy
this document. The numbering is, therefore, not consecutive.

201.1.1 — Scope

There are key contextual differences between home.veéntilatory support equipment and a |
intended for ventilator-dependent patients. One difference is the stability of the patient. Al
the balance between ventilation and other important lifestyle functions, such as eating,
psychosocial aspects and general physical activity. When choosing and configuring modes
and alarm conditions, the supervising clinician and patient need to balance the knowl
certainty of ventilation against the patient’s autonomy and lifestyle.

[SO 80601-2-79 conforming ventilator support equipment are used by patients who 1
minimal level of support to provide adequate gas exchange. Without such support, these
would likely experience some-difficulty with activities that they might normally pursue
might interfere with dailyiliving. The most fragile of these patients would not likely e
injury with the loss of this artificial ventilation.

Additional information is contained in ISO 21954,

IS0 80601-2-79 ventilatory support equipment are not considered a physiologic closed-loo
system due’to 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 spe
IEC(60601-1-10.

his Annex provides a rationale for some requirements of this document and is intended for tlllose 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 @$séntial
foper application. Furthermore, as clinical practice and technology change, it ‘is believe
tionale will facilitate any revision of this document necessitated by those developments.

ment. An
for their
d that a

Ibclauses

ventilator
nother is
speaking,

circuits,
bdge and

equire a
patients
and this

perience

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
or condition measured from the patient’s physiology.

quantity

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 cardigac
putput value. The physiological feedback mechanism is’ the value detected by the cardiac
utput monitor.

Unlike ventilatory support equipment, these devices\titrate delivery to the patient based on the
meagured physiological parameter. A ventilatory support equipment will not titrate but will either
stop|ventilation or generate an alarm condition.

201.4.3.101 — Additional requirements for essential performance
Ventjlatory support equipment for réspiratory impairment has no essential performance. Patients

diaghosed with mild to moderate chronic obstructive pulmonary disease (COPD) are capable pf
spov{aneously breathing and-do* not require additional ventilation support. In the absence pf

treatment (e.g. power failute~“or loss of therapy or other likely/foreseeable events) where
performance is lost or degraded beyond the limits specified by the manufacturer, the patient doges
not puffer any immediate adverse effects requiring immediate medical intervention. The mojst
fragile of these patients would not likely experience injury with the loss of this artificial ventilatiopn.
This|means that a)loss in performance of ventilatory support equipment for respiratory impairmeht
does|not result in-an unacceptable risk. This is why no alarm conditions are required when therapy
is logt or degraded.

Nong¢theless, ventilatory support equipment for respiratory impairment is expected to provide
effective—therapy—in—nermal—condition—even—thoughloss—of that therapy—is—neteensidered—an
unacceptable risk. This is why pressure is evaluated in lieu of essential performance as an
acceptance criterion (i.e. pressure does not change by more than twice the airway pressure
accuracy limit disclosed in the instructions for use).

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
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any circuitry be incorporated into the VBS. By ensuring that those items are subject to the
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 ffow from the gas SOUrce tham the gas SOUrCe 15 designed to suppiy. It 15 atso fexpected
that these ventilatory support equipment should be designed to prevent an unacceptablerfsk under
possible single fault conditions of the pressurized gas supply.

Pressurized medical gas supplies, including medical gas pipeline systems and\cylinder [pressure
regulators conforming to current relevant standards, supply gas-specific,términal outlets at a
pressure that is within an internationally agreed-upon pressure range of280 kPa to 600 klPa 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 again$t this or
similar eventualities, gas-specific medical gas supply systems are required to be provid¢d with a
means to limit their output pressure to not more than 1 000 kPa. All gas-powered ME equipment
should be designed so as not to present an unacceptable risk if its supply pressure rises yp to this
value. There is a specific requirement that ventilatory support equipment should continue g@peration
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.

Ventilatory support equipment with maximum rated input pressures exceeding 60( kPa are
required to fulfil these conditions at up to twice their maximum rated input pressure.

Under the single fault condition that the supply pressure of any one gas drops below 280 kPa, under
steady-state conditions, it,is understood that ventilatory support equipment cannot be expected to
continue to operate on-this gas. However, it is required that in this case, the ventilatory support
equipment should detect’the unacceptable low pressure, produce an alarm signal and al$o, in the
case of two pressutized gas supplies, automatically switch to use the other gas source (dxygen or
air) to supply the-ventilatory support equipment. This requirement is stated in 201.13.101.

To ensure)that the minimum pressure of 280 kPa can be maintained in practice, medical gas
pipeline ‘systems, supplying compressed medical gases through gas-specific terminal outlets, are
designed so that they can maintain this pressure at the input of gas-powered devides while
supplying steady-state flowrates up to 60 1/min at a single outlet connected directly to the[pipeline;

aceount is taken of the pressure drop in the pipeline supplying the outlet and the pressur¢ drop, at
60 cracc tha tarpain o 1ot and thabhoaca accn bl caonnac i o

1 /vvin acra A 1 1 A m 1 tho davicn +0 thn i ine
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The medical gas pipeline system is also required to be capable of supplying sufficient gas that this
flow can be drawn from a predetermined number of adjacent terminal units simultaneously. The
actual number will have been 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 responsible organization to be appropriate for each section of the installation according to the
designated purpose of each area supplied. Recommended diversity factors are formulated to
ensure that the medical gas pipeline system is capable of supplying an average flowrate of 60 1/min
to the required proportion of terminal outlets. However, if the flowrate demand from many
adjacent ventilatory support equipment exceeds 60 1/min, there is an increased possibility that the
ventilatory support equipment input pressure could fall below 280 kPa, mainly because of the
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increased pressure drop across the terminal unit and input hose assembly (also because of the
flow-drop characteristic in the case of pressure regulators supplying a single terminal outlet).

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 jnput pressure at the inlet of the ventilatory support equipment to below 280 KPa duge fo
trangient 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,@ffects the
performance of their ventilatory support equipment when used with recommended .supply hose
configurations and when connected to alternative gas-specific terminal outlets suchras those fitte¢d
to cyllinder pressure regulators conforming to ISO 10524-1.

Ventjlatory support equipment that can draw greater average or transient flows during intended uke
are germitted, but their accompanying documents are required to disclose those flowrates and wayn
of the need for a different diversity factor.

The aiverage flowrate of 60 1/min is greater than the test flowrate\used during the commissioning pf
medical gas pipeline systems. In itself, this should be of no coneern because the conditions specifig¢d
for the test do not allow a direct comparison between*the two values. The subcommitt¢e
resppnsible for pipeline standards, agreed to the 60 1/min average flowrate value and also the
200 |/min for up to 3 s transient flowrates, during the(preparation of the first edition of the current
serigs of standards for medical gas pipeline systems and were aware of the need to satisfy that
specjfication when finalizing the medical gas pipéline system test requirements.

Mantyifacturers should be aware that other medical gas supply system standards permit the fitting pf
gas-gpecific terminal outlets to supply.Systems such as pendant supply units. Such subsystems
restifict the flow that can be drawn from their terminal outlets.

201.5.101 — Additional requirements for general requirements for testing of ME equipment

After due consideration,(the committees decided that where this document specifies adjoining
ranges for variables as‘the basis for testing and the declaration of performance, the end values pf
both| ranges should-b&applicable to both ranges. This means that a manufacturer is free to use|a
round-number end value (e.g. 300 ml) in specifications and is not forced to truncate artificially 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 voluxe
of 300 ml\te*1000 ml and another 100 ml to 300 ml, with each ventilatory support equipment onlly
being required to be tested for the conditions specified for = 300 ml or < 300 ml respectively.

201.5.101.1 —Ventilatory support equipment test conditions

a)2)

Test laboratories do not routinely have access to compressed air and oxygen supplies that are
certified to medical pipeline standards. In many jurisdictions, medical grade oxygen is a drug and
access is controlled. Enforcing a requirement for type testing to use gases that are approved to
medical gas standards would add significant cost, and potentially prevent some test laboratories
from being able to perform the type tests of this document.
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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 CO;) at concentrations that align with the requirements
for medical air.

critical parameters for flow measurement and control are density, viscosity, thermal cappcity and
oxygen concentration. The differences in trace contaminant gases between indusStrial and medical
gases supplies do not result in significant differences in flow measurement  and conftrol, 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 eqquipment
parts. Industrial compressed air is usually provided from a compressor that entrains ampient air,
which will include water vapour. Dryers and water traps are réquired to reduce the humidity to
prevent condensation in the compressed gas.

Provided the dew point of the industrial gas supplies is’bélow the temperatures of equipmlent parts
during testing, condensation should not occur, and the results of type tests remain valid.

201.5.101.2 — Gas flowrate and leakage specifications

Quantities of gas are frequently expressed as the volume that the gas occupies at standardized
conditions. Generally one atmosphere (101,3 kPa) is used as standard pressure. However, several
standard temperatures are used. Whereas 0 °C is used as standard temperature in physits, either
20°C or 21,2°C (70 °F) is oftenm” used in engineering. In ventilation, the gas in the lurgs has a
temperature identical to body temperature (approximately 37 °C) irrespective of the tenjperature
of the gas delivered by wentilatory support equipment. The volume of a given amount of gas
increases by about 13,5-%:from 0 °C to 37 °C or by 5,8 % from 20 °C to 37 °C.

Gas delivery systems supplying pressurized gas to medical equipment, including ventilatory support
equipment, follow) engineering conventions and specify gas quantities and flowrates|at STPD
conditions. This)practice is followed in this document for all requirements concerning gas input.

Howevetyventilatory support equipment conforming with this document are likely to be|inflating
the patient’s lungs relative to a local atmospheric pressure between 70 kPa and 11 kPa. In
addition, the gas in the lungs is always saturated with water vapour regardless of the humidity of
the'gas delivered from the ventilatory support equipment. With a standard temperature of () °C, 1 1 of

gas referenced to-STPD fcf'nnﬂnrr’ temperatire pressire r’rn\ can—expand-the Iungc hv 1,81 at a

pressure of 70 kPa. In order to have the values comparable among different ventllatory support
equipment, it is essential that the information for all ventilatory support equipment is referenced to
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 ventilatory support equipment 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
pneumotachograph measures the flow of gas at the actual pressure. Therefore the necessary
corrections depend on the type of flow transducer. When a pressure correction is required, this can
be adequately estimated.
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The necessary corrections also depend on the location of the flow transducer in the VBS. The
humidity of the gas can be zero when the transducer measures the inspiratory flow inside the
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
man{ifacturer to verity that the accuracy requirements of 201.12.4.101 and 201.12.4.102 are mpt
throughout the rated range of environmental conditions.

201.5.101.3 — Ventilatory support equipment testing errors

meagured without a significant degree of measurement uncertainty due to‘limitations of t
accufacy that can be achieved, particularly when measuring volumes by the(ntegration of rapid
changing flows.

Wheh testing ventilatory support equipment performance several of the test parametérs cannot %e

y

BecTse 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 recognize the significarnce of the uncertainty in their own
meagurements when testing to this document.

In practice, this means that, for example, if a manufacturer determines that a parameter has gn
inteyded tolerance of +10 %, but the measurement uncertainty is *3 % then test results afe
acceptable if, given the uncertainty band for theZmeasured value, the probability of the measurgd
valu¢s being within the limit is at least 50 %, Tn almost all cases, measurement uncertainty has|a
sym}wtrical distribution, and the 50 % likelihood criterion is met if the measured value is withjn

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 third-party
testing organization needs to control measurement uncertainty to the same level as that disclos¢d
for type testing, in this example-+3' %.

A tegter 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 uncertainty of the measurement fo
estalplish the probability of the data representing a true deviation from specification.

201.[7.4.3 — Units of measurement

Additionalinformation is found in rationale for 201.5.101.2.

201.2.92.2.101 — Additional requirements for warningc and cafpfy notices

b)

The operator should be aware that only the parts or accessories listed in the instructions for use
have been validated by the manufacturer. The use of non-validated parts can represent an
unacceptable risk. For example:

— a power supply unit other than the one recommended by the manufacturer can be designed
and manufactured with poor quality (bad reliability), can adversely affect the electromagnetic
compatibility of the ventilatory support equipment, etc.;
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— the connection of parts to the VBS that are not listed in the instructions for use can increase the
inspiratory or expiratory pathway resistance of the VBS, can increase the unintentional leakage
of the VBS, etc. to a level that adversely affects the basic safety and essential performance.

9}

The functionality of breathing system filters is affected by a number of aspects of structure,
properties and local environment.

j.e.a “dry
aerosol”. The particles primarily targeted in the VBS are bacteria or virus particles (althoygh other
particles would be subject to retention). The filtering material (“medium”) is compesed off a matrix
of solid material with open passageways to allow gas flow. The passageways in suchl 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 thé¢ medium Hrings the
particles in proximity to the surfaces of the medium, where physical forces, (electrostatic dttraction
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 theligh the BSF.

One major factor is the presence, phase, and amountof moisture present in the gas flowing through
the BSF.

When there is low humidity in the gas (gas€ous 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 this 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 propertigs are, in
fact, not discrete, /but’exist on a continuous scale. Nevertheless, in common parlance fl{lters 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
collectedscondensate that occurs in the expiratory limb of the VBS. Depending on the marjagement
of the\circuit, and the positioning of the BSF, this bulk water can actually completely cover and
ocelude 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 relatilvely high

pressure fora hydrnphnhir‘ filter

The practical consequences of the latter scenario is that if liquid is forced though a hydrophilic BSF,
gas flow blockage can be relieved, 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 to force liquid though the medium, so the microbial retention is not
compromised. Airflow occlusion persists, however, until steps are taking to remove the bulk water.

In addition, there 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 days, that
reflects its ability to perform to its labelled specifications in the clinical environment.
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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 use in both
applications.

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. medications intended to
be nebulised for administration though the VBS).

The ¢ [ [ [ [ [ [ [ rying oT D tO complege
occlysion at the ventilatory support equipment or physiologic pressures. In the case of nebulised
med]cations, the type of nebuliser, and its operating parameters are variables that affect the
likellhood or magnitude of significantly increased BSF flow resistance during a, (prescribed
medjcation regimen. It should be mentioned that accidental introduction of gross,amounts pf
med]cation from the nebuliser reservoir during operator or patient manipulation .of the VBS has
been implicated as a source of acute BSF blockage.

The fause of increased flow resistance in a BSF can be gross blockage of the’medium passages, ¢r
the leffects of surfactant properties of the substances introduced into the BSF upon the
hydrophobicity of the filter medium. It should be noted that medicationhs indicated for nebulisatign
can ¢ontain surfactant materials that are not identified in the medications’ labelling with respect to
theil] presence or their quantity, and these can change withoutnoetice for a given medication. The
effeqt of these substances upon flow resistance differs amongindividual models and brands of BSHs.

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-provide¢d
inflation, or as an increase in expiratory flow résistance, resulting in a step-wise increase fn
intrgpulmonary pressure that, if not detected, cai‘lead to pneumothorax.

Awareness of the possibility, albeit infrequent or rare, of such significant increases in BSF flow
resigtance, and inclusion in a trouble-Shooting scheme for this and other causes of impairgd

ventilation 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,
ventllatory support equipment alarm conditions are essential to provide maximum patient safety.

Oncd a BSF is recognizedto be a source of impaired ventilation, simply removing the occluded B$F
and replacing it with @nother BSF returns ventilation to a normal state.

201.7.9.2.8.101— Additional requirements for start-up procedure

In sqme designs, adequate checking of the alarm system can be performed with a combination pf

201.7.9.2.9.101 — Additional requirements for operating instructions

Some ventilatory support equipment is designed so that they can operate with higher-than-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 occlusion
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

© ISO 2024 - All rights reserved
78


https://standardsiso.com/api/?name=97d87b78e8de66428e6dd8731919c233

IS0 80601-2-79:2024(en)

particle/bacteria filters, humidifier, nebuliser, water collection vessels and connectors needed for
operation.

201.7.9.2.14.101 — Additional requirements for accessories, supplementary equipment,
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 efc.). Some
items (e.g. pressures) that one would find in the instructions for use of a‘life-sustaining vyentilator
are placed in the technical description for home-use ventilatory csupport equipment| as that
information is not expected to be meaningful to the lay operator, butis 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, deceleration or corner, unrestrained.'equipment could be a projectile hazayd to the
patient or to other persons nearby. If projectedto impact, the shock could damage the equipment
and affect its performance. Means to restrain the equipment can employ the means |typically
provided in a vehicle to restrain the patient such as a belt, harness or grip, or the means can be
provided to restrain belongings and equipment such as a pocket, basket, cup holder or|portable
seat anchor.

[EC 60601-1-11:2015+AMD1:2020, Clause 10.1 provides a means to ensure the ventilatory support
equipment is not damaged,in transit.

201.9.6.2.1.101 — Additional requirements for audible acoustic energy

c)4)

8.1.1 of [SO3744:2010 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 not
necesSarily the case for respiratory ME equipment that frequently has sound modulatdd by the
breathing pattern. As a result, this document specifies that the use of the maximum time-jveighted
Sound pressure level using frequency weighting A and the time weighting F of the sofind level

meter (i.e. Lapmay)
201.11.1.2.2 — Applied parts not intended to supply heat to a patient

The objective 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. Reference
the common practice of sitting in a sauna without harm to the respiratory tract40l. Fully saturated
gas at 45 °C can be inspired for up to 1 h without damaging the mucosa of the respiratory tract(#sl. A
more recent study reported tolerance of inspired gas temperatures of 46,9 °C to 49,3 °C, 100 % RH
(265,6 k] /kg) for 45 min(341.
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Taking into account the enthalpy of inspired gas that has been shown to be tolerated without
causing thermal injury to the human airways and the very short exposure times of thermal
overshoot from a heated humidifier in clinical practice, the delivered gas energy limit of 197 k]/ m3
of dry gas when averaged over 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 0,9786 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 Jame, whatever gas mixture is used, then the sate enthalpy mit is 197 KJ/Kg of dry gas. This
enthplpy per unit volume gives a more relevant measure of the energy delivered to the patient:

Studjes to measure the relative importance of exposure time and temperature in causing eutaneolis
burns determined that surface temperatures of at least 44 °C and 6 h exposure were required fo
causg irreversible damage to epidermal cellsi*2]. This is confirmed by studies conducted by the US.
Navyf Medical Research and Development CommandI45], which concluded that fully saturated gas pt
45 °( can be inspired for up to 1 h without damaging the mucosa of the respiratory tract.

Gas pt body temperature and fully saturated (37 °C and 100 % RH)-dees not transfer thermfal
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 ISO 16142-1:2016 require that medical devices are “not [to] compromise
the dlinical condition or the safety of patients, or the safety and health of users or, where applicable,
othef persons, provided that any risks which cante associated with their use constitute acceptablle
risks| when weighed against benefits to the patient and are compatible with a high level pf
protection of health and safety.”

This|means that ventilatory support(equipment, their accessories and parts should not be used|if
ther¢ is an unacceptable risk of theé patient, operator or other person being infected as a result pf
contict with the ventilatory support equipment, accessory or part.

Therefore after long-ternmuse in the home, ventilatory support equipment, their accessories and
parts, if transferred to(aynew patient, require an appropriate level of disinfection, depending gn
their use, but rarely nieed to be sterile.

Recgmmendatigns for hygienic processing of ventilatory support equipment, their accessories and
part§ are based’on the general hygiene requirements for the processing of medical devices and ne¢d
to tgke into consideration the special requirements and needs of patient care in the clinidal
environment. The requirements for hygienic processing of this standard are intended to:

— make the responsible organization for processing the ventilatory support equipment aware of
how to implement these tasks in a responsible manner through appropriate delegation; and

— help all parties involved in the processing of ventilatory support equipment, their accessories 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 those involved in patient care in the clinical environment with regard to
implementing the hygiene measures required for the patient’s safety.
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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
potentially contaminated with contagious pathogenic microorganisms until proven otherwise.
Appropriate handling and processing procedures are essential to protect the next person handling
the device or the next patient on whom the device 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 manujacturer when speclfying 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);

— the limits of the procedures used for processing (such as the number of processing cyclgs); and

— the necessity to guarantee the proven standardised procedures to a consistently high and
verifiable quality, based on an established quality managementsystem.

The recommended processing process should be determined by:

— the potential degree and type of contamination oftheventilatory support equipment, a¢cessories
or parts; and

— the risk of infecting another patient resultingfrom their reuse and the type of application of the
ventilatory support equipment.

Special consideration of the possible risk associated with the contamination of gas-cqnducting
components due to the patient’s re-breathing under single fault condition should be considé¢red.

On the basis of the above, a yerified and validated documented processing procedure ne¢ds to be
specified in such detail so that the outcome is reproducible. An acceptable residual risk [from the
hazard of infection for the-next patient can be assumed if the:

— documented processing procedure’s effectiveness has been verified through appropriate
scientific methods by the manufacturer; and

— reliabjlity of the documented processing procedures has been verified in practice| through
appropriate quality assurance measures by the responsible organization carrying out the

progessing procedures.

When selecting and evaluating the processing procedures, the manufacturer should consider:

— the amount and type of pathogenic microorganisms expected to contaminate the ventilatory
support equipment, accessories or parts;

— the risk for the pathogenic microorganisms to be transmitted to the patient, operator or other
persons; and

— the microorganism's resistance to the recommended processing procedures.

The risks posed by processing ventilatory support equipment, accessories or parts are determined by
the following factors:
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undesired effects, which can result from:

— the previous use,

— the previous processing, and

— transportation and storage;

b) the risks from subsequent uses, such as the following:

Whe
proc
cons

— the risks involved in the processing process;

— the cost effectiveness of the processing process;

—

— 1
1

— 1

— 1

— (quality management requirements of the processing process; and

— 1

— 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, and

— changes in the condition of the material (such as accelerated wear and tear, embrittlement
and changed surface conditions, connectors and adhesivé joints);

the risk of transmission of any pathogenic microorganisms.
h considering the suitability of the processing process_and the feasibility of the processing

pss for the ventilatory support equipment, accessories ‘or parts, the manufacturer should
der the following points:

he practicability of the processing precess;

he availability of the cleaning equipment and the cleaning agents specified in the processing
brocess;

he efficiency of the processing process;

he reproducibility~of'the processing process;

he environmental impact of the processing process and the disposal of the ventilatory suppojt
bquipnient, accessories or parts.

The

manafacturerstoutd verify att cieumingagentsamd processing procedures used witlr regard to

their suitability and repeatability with the ventilatory support equipment, accessories or parts,
depending on the type of use.

The responsible organization should verify that manual cleaning and disinfection of the ventilatory
support equipment, accessories or parts are always carried out in accordance with the procedures
specified in the accompanying document.

The manufacturer should specify validated automated cleaning and disinfection procedures. If they
are not followed, the effectiveness of the cleaning and disinfection cannot be guaranteed. Such
parameters could include the volume of water used, water pressure, temperature, pH, dosage of
cleaning agents and disinfectants, and residence time.
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To ensure the reproducibility of automated processing procedures, tests should be carried out on a
regular basis.

The manufacturer should ensure that the specified disinfection procedures are verified 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 Tequires that the MMStructions for the disinfectant, especiaily witlt yegard 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 carrigd out. If
necessary, safety-relevant functional testing can be carried out directly, before reude 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.

201.12.4.101 — Measurement of airway pressure

The site in the VBS at which pressure is sensed vdpies from ventilatory support equipment to
ventilatory support equipment. Generally, the manufacturer chooses one of two strategies:

— measuring the airway pressure by direct samipling at the patient-connection port; or

— indirectly estimating the pressure at the patient-connection port by measuring the pregssures at
two locations in the ventilatory support equipment: on the inspiratory side of the VBS (gt the “to
patient” port) and on the expiratory side of the VBS (at the “from patient” port), 4nd, after
mathematical manipulation, averaging the two values.

201.12.4.103 — Maximum limited pressure protection device

The value chosen for,the/maximum limited pressurel*®! is a compromise between the need to avoid
barotrauma and the need to provide an adequate range of pressure to meet the desire of ¢perators
specifically to supply high insufflation pressures for patients with low chest wall compliande.

201.12.4.105— CO; rebreathing

Masksiand other patient interfaces intended for use with ventilatory support equipment wjthout an
active exhalation valve incorporate an exhaust port. The function of the exhaust port is to fallow for
passive removal of exhaled gases to minimize rebreathing.

A critical issue to be considered is whether the machine-patient flow through the exhaust port has
reduced 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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— the average flowrate at the minimum continuous positive airway pressure;
— the duration of the patient’s exhalation.

There is the potential for clinically significant CO rebreathing if the exhaust ports are not designed
and located appropriately. Therefore, the design and configuration of ventilatory support equipment
and its masks and accessories has a major impact on the potential for rebreathing of carbon dioxide
and thereby the inspired oxygen concentration.

The mraximmunT Tecommrended—time-weighted—average for imspired— €Oz i imdustry s 19 An
inspired CO. fraction of 1% would add 1013,25Pa (7,6 mmHg) to the test model*jn
ISO 17510:2015, Annex F, and would result in the test end-tidal CO, value of 1 043,25 Pa
(7,6 mmHg) + 5 066,25 Pa (38 mmHg) or 6 079,5 Pa (45,6 mmHg). This represents a 20&4 increase
in tHe CO: level. Based on this, the committees chose a 20 % increase in the CO level normpl
condjtion limit. Similarly, the 60 % increase in the CO; level single fault condition limit'represents a
timefweighted average for an inspired CO; of 3 %.

201.12.101 — Protection against accidental adjustments

Unagdceptable risks to the patient can occur as a result of accidentaladjustments of operating
controls or turning off ventilatory support equipment. To control this risk, the operator interfate
should be designed to prevent accidental adjustments. The usability engineering process is used o
ensjre that these risks are reduced to acceptable levels. Example‘methods could include mechanidal
risk ontrol techniques such as locks, shielding, friction-leading and detents; pressure-sensitiye
finggr pads; capacitive finger switches; and microprocessor-oriented “soft” risk controls or|a
specjfic sequence of key or switch operations.

201.13.2.101 — Additional specific single fault conditions

Operation of ventilatory support equipmentwithout an operator-detachable breathing system filtgr
in plpce is considered reasonably foreseeable when considering those parts of the VBS that might
become contaminated with body fldids’ or microbial material conveyed by the expired gases.|If
ventllatory support equipment can ‘operate without the breathing system filter, then one has fo
assume that it has been operatéd*without the breathing system filter and therefore those parts pf
the [VBS have been contamiihated. Additional information is also found in the rationale fpr
201.1L1.6.6.

201.13.2.102 — Independence of ventilation control function and related risk contrpl
meagures

This|requirethent prevents the use of a monitoring device to control an actuator that would lead o
an updeteeted malfunction of the actuator in case of monitoring failure.

For : : . oo . : "
control measures. For example, monitoring equipment is required for some ventilation delivery
parameters, an alarm system is required for loss of ventilation and a protection device is required for
some faults that can create a hazardous output such as extreme over-pressure. The general
standard requires the equipment to remain safe in single fault condition. The control function and
corresponding risk control measure cannot both fail from the same single fault condition and still
conform with the general standard.

201.13.2.103 Failure of functional connection to a ventilatory support equipment control
or monitoring means
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