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Foreword

ISO (the
standard

International Organization for Standardization) is a worldwide federation of national
s bodies (ISO member bodies). The work of preparing International Standards is normally

carried out through ISO technical committees. Each member body interested in a subject for which a

technical

committee has been established has the right to be represented on that committee.

International organizations, governmental and non-governmental, in liaison with ISO, also take part in
the work. ISO collaborates closely with the International Electrotechnical Commission (IEC) on all
matters of electrotechnical standardization.
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expressions related to conformity assessment, as well ascinformation about ISO's adherence to t

World Ty
URL: ww|

edures used to develop this document and those intended for its further maintenance. afe
1 in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for tie
types of ISO documents should be noted. This document was drafted in accordance with the
rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

is drawn to the possibility that some of the elements of this document ntay’be the subject pf
phts. [SO shall not be held responsible for identifying any or all such patent rights. Details pf
ht rights identified during the development of the document will be inthe Introduction and/¢r
D list of patent declarations received (see www.iso.org/patents).

e name used in this document is information given for the eonvenience of users and does npt
e an endorsement.

xplanation on the voluntary nature of standards,the meaning of ISO specific terms and

e
ade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the followiIg
w.iso.org/iso/foreword.html.

This doq
equipme
[EC/TC 6
was circd

This first
second 4
revision
fourth ed
and the s

The most

— splitt

ument was prepared by Technical, €ommittee ISO/TC 121, Anaesthetic and respiratofy
pt, Subcommittee SC 3, Lung ventilators and related equipment, and Technical Committee
2, Electrical equipment in medical'prdctice, Subcommittee SC D, Electrical equipment. The drdft
lated for voting to the national bedies of both ISO and IEC.

edition of ISO 80601-2-80)in combination with ISO 80601-2-79(111, cancels and replaces the
dition of 1SO 10651-6:2004121, This edition of ISO 80601-2-80 constitutes a major technidal
of IS0 10651-6:2004_and includes an alignment with the third edition of IEC 60601-1, the
ition of IEC 60601-1<2, the third edition of IEC 60601-1-6, the second edition of IEC 60601-1}8
econd edition of JEC 60601-1-11.

significantchanges are the following modifications:

ngthescope of [SO 10651-6:200412] into two parts:

— one Ior ventilatory impairment, also Known as respiratory impairment (15U oU6U1-2-/9]);

— one for ventilatory insufficiency, also known as respiratory insufficiency (this document);

— extending the scope to include the VENTILATORY SUPPORT EQUIPMENT and its ACCESSORIES, where the
characteristics of those ACCESSORIES can affect the BASIC SAFETY or ESSENTIAL PERFORMANCE of the

VENT

ILATORY SUPPORT EQUIPMENT, and thus not only the VENTILATORY SUPPORT EQUIPMENT itself;

1 Number

vi

s in square brackets refer to the Bibliography.
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— identification of ESSENTIAL PERFORMANCE for VENTILATORY SUPPORT EQUIPMENT and its ACCESSORIES;
and the following additions:

— tests for ventilation performance;

— tests for mechanical strength (via IEC 60601-1-11);

— requiring capable of TRANSIT-OPERABLE use;

— new symbols;

— requirements for VENTILATORY SUPPORT EQUIPMENT as a component of an ME SYSTEM;
— tests for ENCLOSURE integrity (water ingress via IEC 60601-1-11);

— tests for CLEANING and DISINFECTION PROCEDURES (via IEC 60601-1-11);

— consideration of contamination of the breathing gas delivered to th€ PATIENT from the GAS PATHWAYS.
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Introduction

This document specifies requirements for VENTILATORY SUPPORT EQUIPMENT that is intended for use in the
HOME HEALTHCARE ENVIRONMENT for PATIENTS who are not dependent for ventilation for their life 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 complying with this document can be used
elsewhere (i.e. in healthcare facilities).

cVeE Ol V d [lecded 10I' FA \ WI10 [1dVE DIE Vel dlOI'Y I (S dl
es, changing needs as their disease worsens. This document addresses PATIENTS who typically

Varying
some ca

have sev
pursue, 4
mechani
worse th

— FEV;
— FEV,

where

FEV{

FVC

Example
Disease

musculaj
require 1
of these

artificial
hours w
functiond

This pub
In this dd

test sj

inforn

requirements and definitions: roman type;

ere enough respiratory function to prohibit certain activities that the PATIENT might normallly
nd to interfere with daily living, occurring in association with measurements of fespiratory
's or gas exchange that are markedly abnormal. This is best characterised by lung functiohs
an(3]

FVC2 <70 %, or

< 50 % predicted

is the forced expiratory volume in 1 s, and

is the forced vital capacity.

5 of diseases that require ventilation support aresevere Chronic Obstructive Pulmona
(COPD), Amyotrophic Lateral Sclerosis (ALS)¥fsevere bronchopulmonary dysplasia and
dystrophy. VENTILATORY SUPPORT EQUIPMENT intended for this group of PATIENTS typically cdn
ECHNICAL ALARM CONDITIONS in the event that{ESSENTIAL PERFORMANCE is absent. The most frag{{e

Yy

PATIENTS would likely experience injury,.but not serious injury or death, with the loss of thlis
ventilation. For these PATIENTS, it is likely that ventilatory support is needed during waki
hile PATIENTS are moving inside:gt;outside the home in order to facilitate mobility ar
1l independence in the activities of daily living.

g
1d

ication has been drafted in-aceordance with the ISO/IEC Directives, Part 2.

cument, the following pfint'types are used:

becifications: italic’type;

hative material appearing outside of tables, such as notes, examples and references: in smaller typ

Normative text.of tables is also in a smaller type.

TERMS$ DEFINED IN CLAUSE 3 OF THE GENERAL STANDARD3, IN THIS DOCUMENT OR AS NOTED: SMALL CAPITALS.

In referring to the structure of this document, the term

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

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

3 The general standard is IEC 60601-1:2005+AMD1:2012, Medical electrical equipment — Part 1: General
requirements for basic safety and essential performance.
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— “subclause” means a numbered subdivision of a clause (e.g. 201.7, 201.8 and 201.9 are all

subclauses of Clause 201).

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

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

The verbal forms used in this document conform to usage described in ISO/IEC Directives, Part 2. For

£l
tr

A
th

el 1 PRR | =1 1
C purposcs UI'UILS QUUUILICIIL, UIC dUXIlIdl 'y VET U.

“shall” means that compliance with a requirement or a test is mandatory for compliance
document;

- “should” means that compliance with a requirement or a test is recommendedbut is not m|
for compliance with this document;

L “may” is used to describe permission (e.g. a permissible way te,\achieve complianc
requirement or test);

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

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

e ISO and IEC 80601 family of documents are alse parts of the [EC 60601 family of document

with this

andatory

b with a

indicates

©
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Medical electrical equipment

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

performance of ventilatory support equipment for ventilatory

i cnunfficiancy

iJ “lll\rl\wll\r!

2001.1 Scope, object and related standards

[HC 60601-1:2005+AMD1:2012, Clause 1, applies, except as follows:
2p1.1.1 * Scope

Replacement:

This document applies to the BASIC SAFETY and ESSENTIAL- PERFORMANCE of VENTILATORY]
EQUIPMENT, as defined in 201.3.205, for VENTILATORY INSUEFICIENCY, as defined in 201.3.204,
also referred to as ME EQUIPMENT, in combination with itstACCESSORIES:

- intended for use in the HOME HEALTHCARE ENVIRONMENT;

— intended for use by a LAY OPERATOR;

—1 intended for use with PATIENTS who,have VENTILATORY INSUFFICIENCY or failure, the most
which would likely experience injuty with the loss of this artificial ventilation;

—+ intended for TRANSIT-OPERABLE use;

— not intended for PATIENTS who are dependent on artificial ventilation for their imme
support.

EXAMPLE 1 PATIENTS” with moderate to severe chronic obstructive pulmonary disease (COPD),
arhyotrophic lateral\selerosis (ALS), severe bronchopulmonary dysplasia or muscular dystrophy.

NDPDTE1  In the HOME HEALTHCARE ENVIRONMENT, the SUPPLY MAINS is often not reliable.

NPTE, 2>~ Such VENTILATORY SUPPORT EQUIPMENT can also be used in non-critical care applications of prj
health'care facilities.

SUPPORT
hereafter

fragile of

diate life

moderate

pfessional

This document is also applicable to those ACCESSORIES intended by their MANUFACTURER to be connected
to the VENTILATOR BREATHING SYSTEM of VENTILATORY SUPPORT EQUIPMENT for VENTILATORY INSUFFICIENCY,
where the characteristics of those ACCESSORIES can affect the BASIC SAFETY or ESSENTIAL PERFORMANCE of

the VENTILATORY SUPPORT EQUIPMENT for VENTILATORY INSUFFICIENCY.

EXAMPLE 2 Breathing sets, connectors, water traps, expiratory valve, HUMIDIFIER, BREATHING SYSTEM FILTER,

external electrical power source, DISTRIBUTED ALARM SYSTEM.

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
subclause applies both to ME EQUIPMENT and to ME SYSTEMS, as relevant.

© ISO 2018 - 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, 7.2.13 and 8.4.1.

NOTE 3

Additional information can be found in IEC 60601-1:2005+AMD1:2012, 4.2.

This document does not specify the requirements for:

— VENTILATORS oOr ACCESSORIES for VENTILATOR-DEPENDENT PATIENTS

applications, which are given in ISO 80601-2-12;
— VENTIILATORS or ACCESSORIES intended for anaesthetic applications, which are given
ISO $0601-2-13[5];

— VENTilI;ATORS or ACCESSORIES intended for the emergency medical services environment,ywhich are

give

— VENTILATORS or ACCESSORIES intended for VENTILATOR-DEPENDENT PATIENTS in t£h® HOME HEALTHCA
ENVIRONMENT, which are given in ISO 80601-2-72;

— VENTI}II‘.ATORY SUPPORT EQUIPMENT or ACCESSORIES intended for VENTILATORY IMPAIRMENT, which are

give

— sleep

— continhuous positive airway pressure (CPAP) ME EQUIPMENT;
— high-frequency jet VENTILATORS (HF]Vs);

— high-frequency oscillatory VENTILATORS (HFOVs)I9%;

— OXyg¢

— cuirajs or “iron-lung” ventilation equipment.

This docyiment is a particular standard in the [EC 60601 and IEC/ISO 80601 series of documents.

201.1.2

Replacen

The obje¢ct of this_document is to establish particular BASIC SAFETY and ESSENTIAL PERFORMAN

requiren

NOTE
ACCESSORIJ
PERFORMAI

in ISO 80601-2-841614, the future replacement for ISO 10651-3[7];

in ISO 80601-2-7901];

apnoea therapy ME EQUIPMENT, which are given in ISO 80601-2-7018;

n therapy constant flow ME EQUIPMENT;

Object

ent:

ents forENTILATORY SUPPORT EQUIPMENT, as defined in 201.3.205, and its ACCESSORIES.

ACCESSORIES are included because the combination of the VENTILATORY SUPPORT EQUIPMENT and t
smeeds to be adequately safe. ACCESSORIES can have a significant impact on the BASIC SAFETY or ESSENTI

intended for critical care

n

RE

CE

e
AL

201.1.3

Addition:

CE-0f the VENTILATORY SUPPQRT EQUIPMENT

Collateral standards

This document refers to those applicable collateral standards that are listed in Clause 2 of the general

standard

and Clause 201.2 of this document.

4 Under preparation. Stage at the time of publication: ISO/DIS 80601-2-84:2017.
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IEC 60601-1-2:2014, IEC60601-1-6:2010+AMD1:2013, IEC 60601-1-8:2006+AMD1:2012  and
IEC 60601-1-11:2015 apply as modified in Clauses202, 206, 208 and 211 respectively.
IEC 60601-1-3:2008I1%1 does not apply. All other published collateral standards in the IEC 60601-1
series apply as published.

201.1.4 Particular standards

Replacement:

In the [EC 60601 series, particular standards may modify, replace or delete requirements contained in
tife general standard, including the collateral standards as appropriate for the particular ME.EQUIPMENT
under consideration, and may add other BASIC SAFETY or ESSENTIAL PERFORMANCE requirements.

Alrequirement of a particular standard takes priority over the general standard.

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

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

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

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

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

Stibclauses, figures or tables that areradditional 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 3.147, 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.

Suibclauses, figures or tables which are additional to those of a collateral standard are numbered
stfarting from 20x, where “x” is the number of the collateral standard, e.g. 202 for IEC 60601-1-2, 203 for
IEC 60601-1-3, etc:

The term "this{document” is used to make reference to the general standard, any applicable tollateral
standards@nd this particular document taken together.

Where'there is no corresponding clause or subclause in this particular document, the ¢lause or
sybclause of the general standard or applicable collateral standard, although possibly not |relevant,
applica without-modificationrwhetre-it-is-intended-that any part of-the genet atstatdardor=a plicable
collateral standard, although possibly relevant, is not to be applied, a statement to that effect is given in
this document.

201.2 Normative references

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

NOTE1 The way in which these referenced documents are cited in normative requirements determines the
extent (in whole or in part) to which they apply.
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Informative references are listed in the Bibliography.

1-1:2005+AMD1:2012, Clause 2, applies, except as follows:

Replacement:

IEC 60601-1-2:2014, Medical electrical equipment — Part 1-2: General requirements for basic safety and
essential performance — Collateral standard: Electromagnetic disturbances — Requirements and tests

IEC 60601-1-6:2010, Medical electrical equipment — Part 1-6: General requirements for basic safety and

eSSentiaI lJClj[Ul Imrruricc CU[’l’MtCI Ml’ .)tuudul d. L’DMZ/[‘[’[‘@ ""Alllclldlllcll(‘: 1.2013q
IEC 60601-1-8:2006, Medical electrical equipment — Part 1-8: General requirements for basic safety ar

essential
in medicd

IEC 6060
and esse
medical 4

IEC 6167
Addition:

ISO 3744
using soy

ISO 4135

ISO 4871
equipme

ISO 5356
sockets

ISO 5367
ISO 7000

ISO 7396
and vacu

ISO 8834

performance — Collateral standard: General requirements, tests and guidance for alarm'Systen
I electrical equipment and medical electrical systems+Amendment 1:2012°

1-1-11:2015, Medical electrical equipment — Part 1-11: General requirements*for basic safe
htial performance — Collateral standard: Requirements for medical elect¥ical equipment ar

lectrical systems used in the home healthcare environment

2-1:2013, Electroacoustics — Sound level meters — Part 1: Specifications

:2010, Acoustics — Determination of sound power levels:and sound energy levels of noise sourc|
nd pressure — Engineering methods for an essentially«ree field over a reflecting plane

:2001, Anaesthetic and respiratory equipment — Vocabulary

11996, Acoustics — Declaration and verification of noise emission values of machinery ar
it

-1:2015, Anaesthetic and respiratory equipment — Conical connectors — Part 1: Cones al

:2014, Anaesthetic and respiratory equipment — Breathing sets and connectors
:2014, Graphical symbals for use on equipment — Registered symbols

-1:2016, Medical-gas pipeline systems — Part 1: Pipeline systems for compressed medical gas
L/m

:2014Suction catheters for use in the respiratory tract

ISO 9000

vd
hs

Ly
hd

hd

d

:2015, Quality management systems — Fundamentals and vocabulary

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

5 There exists a consolidated edition 3.1(2013) including IEC 60601-1-6:2010 and its Amendment 1:2013.

6 There exists a consolidated edition 2.1(2012) including IEC 60601-1-8:2006 and its Amendment 1:2012,
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IS0 9360-2:2001, Anaesthetic and respiratory equipment — Heat and moisture exchangers (HMEs) for
humidifying respired gases in humans — Part 2: HMEs for use with tracheostomized patients having
minimum tidal volumes of 250 ml

IS0 15223-1:2016, Medical devices — Symbols to be used with medical device labels, labelling and
information to be supplied — Part 1: General requirements

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

LD L: 1.1 - '] ] ] L P Lo L I
ngmrvrD nredrIcal devices arra Juiadricc Urr tre ScicCLiorn oy sturtaurus

[§0 17510:2015, Medical devices — Sleep apnoea breathing therapy — Masks and application adcessories

190 17664:2017, Processing of health care products — Information to be provided by the medi¢al device
manufacturer for the processing of medical devices

IS0 18562-1:2017, Biocompatibility evaluation of breathing gas pathwaysdn_healthcare applidations —
Part 1: Evaluation and testing within a risk management process

190 23328-1:2003, Breathing system filters for anaesthetic and respiratory use — Part 1: Salt te§t method
tq assess filtration performance

[0 23328-2:2002, Breathing system filters for anaesthetie-and respiratory use — Part 2: Non{filtration
asgpects

190 80369-1:2010, Small-bore connectors for liquids and gases in healthcare applications 4 Part 1:
General requirements

190 80369-7:2016, Small-bore connectors for liquids and gases in healthcare applications + Part 7:
Connectors for intravascular or hypodermicapplications

190 80601-2-12:—7, Medical electrical equipment —Part 2-12: Particular requirements for bagic safety
and essential performance of critical care ventilators

IS0 80601-2-72:2015, Medical electrical equipment — Part 2-72: Particular requirements for bdsic safety
and essential performance of home healthcare environment ventilators for ventilator-dependent patients

IS0 80601-2-74:2017, Medical electrical equipment — Part 2-74: Particular requirements for basic safety
and essential pefformance of respiratory humidifying equipment

IEC 62366132015, Medical devices — Part 1: Application of usability engineering to medical devices

EN 15986:2011, Symbol for use in the labelling of medical devices — Requirements for labelling of
medical devices containing phthalates

201.3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 4135:2001, ISO 7396-1:2016,
ISO 8836:2014, ISO 9000:2015, ISO 9360-1:2000, ISO 16142-1:2016, ISO 17510:2015, ISO 17664:2017,
ISO 18562-1:2017, ISO 23328-2:2002, IEC 60601-1:2005+AMD1:2012, IEC 60601-1-2:2014,

7'To be published. Stage at time of publication ISO/DIS 80601-2-12:2017.
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1-1-6:2010+AMD1:2013, IEC 60601-1-8:2006+AMD1:2012, IEC60601-1-11:201

5,

IEC 62366-1:2015, ISO 80601-2-12:—, ISO 80601-2-72:2015, 1SO 80601-2-74:2017 and the following

apply.
ISO and I

EC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at http://www.electropedia.org/

S

AL

n

iy

RE

e

th

— ISO Online browsing platform: available at http://www.iso.org/obp

NOTE Af-alphabetizedindexof- defined-termsisfound-AnnexbPb-

201.3.201

HEALTHCARE PROFESSIONAL

term referring to an individual with relevant specialized training, knowledge and skills who provid
preventiye, curative, promotional or rehabilitative health care services in a systematic ‘'way to peopl
families ¢r communities

EXAMPLHE HEALTHCARE PROFESSIONAL OPERATOR.

Note 1 to pntry: The HEALTHCARE PROFESSIONAL OPERATOR is the supervising clinician, 6f)the HEALTHCARE PROFESSION
responsiblle for the treatment of a PATIENT on VENTILATORY SUPPORT EQUIPMENT.

[SOURCH: ISO 80601-2-12:—, definition 201.3.210, modified — added hote.]

201.3.2Q2

VENTILATIOR

VENTILATIOR FOR VENTILATOR-DEPENDENT PATIENT

ME EQUIPMENT intended to augment or provide ventilation of the lungs of a PATIENT who is dependent ¢
this vent]lation in the HOME HEALTHCARE ENVIRONMENT

Note 1 to pntry: For the purposes of this part of ISO 80601, dependent means needed for the majority of the d
(e.g. an average need of more than 16 h of ventilation per day).

Note 2 to pntry: A VENTILATOR FOR VENTILATOR-DEPENDENT PATIENT is typically used without continuous HEALTHCA
PROFESSIONAL supervision.

Note 3 to pntry: As this VENTILATOR.iS intended to be applied to PATIENTS who are VENTILATOR-DEPENDENT, t
VENTILATOR is considered to be @lifé-sustaining ME EQUIPMENT or ME SYSTEM.

[SOURCH: ISO 80601-2-72:2015, definition 201.3.217, modified — replaced 'supporting’ wi
'sustaining'.]

201.3.203

VENTILATIORYAIMPAIRMENT

RESPIRATIORY IMPAIRMENT

clinically significant respiratory dysfunction resulting in an abnormality of a sufficient degree to be
noticeable by the PATIENT

Note 1 to entry: PATIENTS with VENTILATORY IMPAIRMENT exhibit a minimal level of illness acuity, fragility, or
instability. Their dependence on the VENTILATORY SUPPORT EQUIPMENT to maintain adequate gas exchange is minimal.
Without such support as needed, these PATIENTS would likely experience some difficulty with activities that they
might normally pursue and this might interfere with daily living. Without ventilatory support as needed, these
PATIENTS are likely to experience short periods of abnormal lung gas exchange, which can result in them becoming
more sedentary.

EXAMPLE

PATIENTS with mild to moderate chronic obstructive pulmonary disease (COPD).
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http://www.electropedia.org/�
http://www.iso.org/obp�
https://standardsiso.com/api/?name=beb218dec4332ffaea621f29d9f2236a

ISO 80601-2-80:2018(E)

Note 2 to entry: VENTILATORY SUPPORT EQUIPMENT for VENTILATORY IMPAIRMENT is suitable for use where PHYSIOLOGICAL
ALARM CONDITION monitoring is usually not required because the absence or degradation of the ventilatory support

is not likely to cause injury to the PATIENT (i.e. VENTILATORY SUPPORT EQUIPMENT for VENTILATORY IMPAIRME
ESSENTIAL PERFORMANCE).

[SOURCE: ISO 80601-2-79:2018I1], definition 201.3.202]

201.3.204
VENTILATORY INSUFFICIENCY
RESPIRATORY INSUFFICIENCY.

NT has no

degradation in respiratory function severe enough to prohibit certain activities that the PATIH
nprmally pursue, and to interfere with daily living; occurring in association with measure
respiratory mechanics or gas exchange that are markedly abnormal

Npte 1 to entry: PATIENTS with VENTILATORY INSUFFICIENCY exhibit an illness acuity, fragility(or’instability |
and including a moderate to severe degradation in respiratory function. Their dependénce on the VH
SUPPORT EQUIPMENT to maintain adequate gas exchange can range from minimal to moderate dependenc
sych support, the most fragile of these PATIENTS would likely be prohibited from-cebtain activities that t
n¢rmally pursue and this would likely interfere with their daily living. The most’'fragile of these PATIE
likely experience injury with the loss of this artificial ventilation.

EXAMPLES PATIENTS with moderate to severe chronic obstructive_pulmonary disease (COPD), am
lageral sclerosis (ALS), severe bronchopulmonary dysplasia and musctlar dystrophy.

Npte 2 to entry: VENTILATORY SUPPORT EQUIPMENT for VENTILATORY INSUFFICIENCY is suitable for use wh
PHYSIOLOGICAL ALARM CONDITION monitoring is required to prevent the absence or degradation of the v
sypport, which in turn could cause the compromise of the(iealth of the PATIENT.

201.3.205

VENTILATORY SUPPORT EQUIPMENT

ME EQUIPMENT, suitable for domiciliary use without continuous professional supervision, int
anigment or provide ventilation of the lings of a PATIENT who is not VENTILATOR-DEPENDENT

Npte 1 to entry: VENTILATORY SUPPORT EQUIPMENT is a type of VENTILATOR, but is not a VENTILATOR FOR V}
DEPENDENT PATIENT.

Npte 2 to entry: A PATIENT suitable for VENTILATORY SUPPORT EQUIPMENT requires a narrow spectrum of
mfodalities and monitoriggfor appropriate management.
2001.4 General requirements

IEC 60601:1:2005+AMD1:2012, Clause 4, applies, except as follows:

201/4.3 ESSENTIAL PERFORMANCE

NT might
ments of

evel up to
NTILATORY
e. Without
hey might
NTS would

yotrophic

ere some

entilatory

ended to

NTILATOR-

entilation

Additional subclause:

201.4.3.101 * Additional requirements for ESSENTIAL PERFORMANCE

Additional ESSENTIAL PERFORMANCE requirements are found in the subclauses listed in Table 201

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):

aa) The VBS or its parts or ACCESSORIES that can come into contact with the PATIENT shall be s
the requirements for APPLIED PARTS according to this subclause.
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Additionql subclauses:

201.4.11.101 * Additional requirements for pressurized gas input
201.4.11.101.1 Overpressure requirement

a) If theg VENTILATORY SUPPORT EQUIPMENT is intended to be connected to a MEDICAL GAS PIPELINE SYSTHM
complying with ISO 7396-1, then it

1) shall operate and meet the requirements of this;part of ISO 80601 throughout its RATED range pf

2) shall not cause an unacceptable RISK underthe SINGLE FAULT CONDITION of 1 000 kPa.

b) If the
VENT]
COND

Check co
operating
FILE.

the vBs. Under this condition, the flowrate from the VENTILATORY SUPPORT EQUIPMENT is likely to be outsigle

Table 201.101— Distributed ESSENTIAL PERFORMANCE requirements

Requirement Subclause

Providing ventilation at the PATIENT-CONNECTION PORT within | a
the ALARM LIMITS set by the OPERATOR or

generation of an ALARM CONDITION

Low AIRWAY PRESSURE 201.12.4.101.2
High AIRWAY PRESSURE, if provided 201.12.4.101.3
Hypoventilation 201.12.4.104
INTERNAL ELECTRICAL POWER SOURCE nears depletion 201.11.8.101
Power supply failure 201.11.8.101
High leakage, if provided 201.12.4.105

a  Subclause 202.8.1.101 indicates methods of evaluating delivery of ventilation as;aeceptance
criteria following specific tests required by this document.

nput pressure, and

NOTE1 Internal pressure reguldtors can be needed to accommodate the SINGLE FAULT CONDITION fof
naximum input pressure, as well as the RATED range of input pressure.

NOTE 2 Under the SINGLE FAULT CONDITION of overpressure, it is desirable for gas to continue to flow to

bf its specification.

VENTILATORY SUPPORT EQUIPMENT has a maximum RATED input pressure in excess of 600 kPa, the
ILATORY SUPPORT EQUIPMENT shall not cause an unacceptable RISK under the SINGLE FAULT
ITION of twice the maximum RATED input pressure.

mpliakce by functional testing in NORMAL USE and under NORMAL CONDITION with the most adverke
) Settings, by functional testing in SINGLE FAULT CONDITION and inspection of the RISK MANAGEMENT

201.4.11.101.2 Compatibility requirement

If the VE

NTILATORY SUPPORT EQUIPMENT is intended to be connected to a MEDICAL GAS PIPELINE SYSTEM

complying with ISO 7396-1, then

a) the RATED range of input pressure shall cover the range specified in ISO 7396-1, and

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 gas input port, and
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2) the transient input flowrate shall not exceed 200 I/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 gas input port;

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 gas input port;

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

Check compliance by functional testing in NORMAL USE and under NORMAL CONDITION with the mos
operating settings and by inspection of the ACCOMPANYING DOCUMENTS.

EXAMPLE The highest driving gas consumption, the highest FRESH GAS_delivery, and, if provided, ti
RATED gas consumption at any gas power supply output can be the most adverse conditions.
201.5 General requirements for testing of ME EQUIPMENT

[HC 60601-1:2005+AMD1:2012, Clause 5, applies, except as follows:

ditional subclauses:

A
2p1.5.101 * Additional requirements for the general requirements for testing of
ME EQUIPMENT

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) except that industrial grade oxygen and air may be substituted for the equivalent medid
appropriate, unless otherwise stated.

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

only be
s for the
to avoid
entilator

t adverse

he highest

al gas, as

Hfree and

d to a gas

NPTE This subclause is only applicable to VENTILATORY SUPPORT EQUIPMENT intended to be connecte

RMAL 1ICE (A g NENICAT ~ACDIDDTINTD CUCTR gac

plhin-NG or-madical aeudindar)
Su Ty HNORMAEBSE( - 8- MEBIEAEEAS P EENES Y SHEM- o e atcat-gas-€yihaetry-
PPy =5 [S) J J

201.5.101.2 * Gas flowrate and leakage specifications

In this document, requirements for the flowrate, volume and leakage are expressed at STANDARD

TEMPERATURE AND PRESSURE, DRY (STPD), except for those associated with the VBS, which are exp
BODY TEMPERATURE AND PRESSURE, SATURATED (BTPS).

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

201.5.101.3 * VENTILATORY SUPPORT EQUIPMENT testing errors

ressed at

a) For the purposes of this document, declared tolerances shall include the measurement uncertainty.
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b) The MANUFACTURER shall disclose the measurement uncertainty of each disclosed tolerance in the
technical description.

Check compliance by inspection of the instructions for use and the technical description.

201.6 Classification of ME EQUIPMENT and ME SYSTEMS

IEC 6060

1-1:2005+AMD1:2012, Clause 6, applies, except as follows:

Additiong
201.6.1

VENTILAT

L L L
rSUuDciausc.

D1 * Additional requirements for classification of ME EQUIPMENT and ME SYSTEMS

ORY SUPPORT EQUIPMENT shall be TRANSIT-OPERABLE.

201.7 ME EQUIPMENT identification, marking and documents

[EC 6060
Additiond
201.7.2.4

a) ACCE{
1) fy
2)b

b) If ms
use.

NOTE

1-1:2005+AMD1:2012, Clause 7, applies, except as follows:
1l subclauses:
1.101 Additional requirements for ACCESSORIES

SORIES supplied separately shall:
Ifil the requirements of 201.7.2.13.101, 201.7.2.17.101and 201.7.2.101;

e marked with an indication of any limitations oradverse effects of the ACCESSORY on the BAS
SAFETY or ESSENTIAL PERFORMANCE of the VENTILATORY SUPPORT EQUIPMENT, if applicable.

irking the ACCESSORY is not practicable, this information may be placed in the instructions fi

[The MANUFACTURER of the ACCESSORY“can be the VENTILATORY SUPPORT EQUIPMENT MANUFACTURER or anoth

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

entities af

Check co
effects of]

201.7.2.

a) Anyr
as cd

e expected to ensure compliance with this requirement. Additional requirements are found in 201.102
mpliance by inspection and inspection of the RISK MANAGEMENT FILE for any limitations or adver
the ACCESSORY.

13.101 Additional requirements for physiological effects

atural rubber latex-containing components or ACCESSORIES in the GAS PATHWAYS shall be markg
ntaininglatex.

[C

pTr

er
se

fe

ed

b) Such

imarking shall be CLEARLY LEGIBLE.

c) Symbol 5.4.5 from ISO 15223-1:2016 (Table 201.D.2.101, symbol 4) may be used.

d) The instructions for use shall disclose any natural rubber latex-containing components.

Check compliance by inspection.

201.7.2.17.101 Additional requirements for protective packaging

a) The marking on packages shall be CLEARLY LEGIBLE and shall include:

1) a

10

description of the contents;
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2) an identification reference to the batch, type or serial number or symbols 5.1.5, 5.1.6 or 5.1.7

from ISO 15223-1:2016 (Table 201.D.2.101, symbol 1, symbol 2 or symbol 3);

3) for packages containing natural rubber latex, the word “LATEX”, or symbol 5.4.5 from

[SO 15223-1:2016 (Table 201.D.2.101, symbol 4).

b) For a specific MODEL OR TYPE REFERENCE, the indication of single use shall be consistent for the MODEL

OR TYPE REFERENCE.

L Li L H ey
C [CCN bUlIl[Jllulle UJ/ lllo[JCLLlUll.

ME EQUIPMENT parts

a] The marking of ME EQUIPMENT, parts or ACCESSORIES shall be CLEARLY LEGIBLE and shall in
following:

SUPPORT EQUIPMENT.

LEGIBLE and shall include the following:

1) an arrow indicating the direction of the flow for FLOW-DIRECTION-SENSITIVE COMPONENT
OPERATOR-removable without the use of a TOOL;

2) awarning not to obstruct the GAS INTAKE PORT:
EXAMPLE WARNING: Gas Intake - Do notiebstruct.

Check compliance by inspection.

201.7.4.2 Control devices

I§C 60601-1:2005+AMD1:2012, 7:42, applies, except as follows:
Amendment (add after the second dash):

PATIENT effort) and.the maximum (greatest PATIENT effort) settings are self-evident to the 0
bb) The marking;ifnumeric, shall:

1) usethe lowest number to represent the setting for the least PATIENT effort; and

2) \'not only be numeric.

201.7.2.101 Additional requirements for marking on the outside of MEEQUIPMENT or

lude the

1) any particular warnings or precautions relevant to the immediate epération of the VENTILATORY

b) If applicable, marking of OPERATOR-detachable ME EQUIPMENT ,parts or ACCESSORIES shall b¢ CLEARLY

b that are

aa) The marking of the trigger sensitivity control, if provided, shall be such that the minimym (least

PERATOR.
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201.7.4.3 * Units of measurement

IEC 6060

Amendm

1-1:2005+AMD1:2012, 7.4.3, applies, except as follows:

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

aa) All gas volume, flowrate and leakage specifications:

1) shall be expressed at STPD (STANDARD TEMPERATURE AND PRESSURE, DRY);

2) exc

ept those associated with the VBS which shall be expressed at BTPS (BODY

MURE AND PRESSURE SATURATEDR)
TEMPERATHREANDPRESSORE-SATURATED -

bb) The pnit of AIRWAY PRESSURE measurement shall be capable of being configured to be
expressed in hPa.

201.7.9.1 Additional general requirements

IEC 6060

Amendment (replace the first dash with):

— Nams
— 1

—

tow

201.7.9.
IEC 6060
Additiond
201.7.9.
a) Sepal
1) th
2) th
b) The
this

USAB

c) The

1-1:2005+AMD1:2012, 7.9.1, applies, except as follows:

or trade name and address of
he MANUFACTURER, and

where the MANUFACTURER does not have an address owithin the locale, an authorize¢d
representative within the locale,

hich the RESPONSIBLE ORGANIZATION can refer.

P Instructions for use

1-1:2005+AMD1:2012, 7.9.2, applies, exceptas follows:
il subclauses:

2.1.101 Additional general requiréments

ate instructions for use shall be provided for:

e LAY OPERATOR;

e HEALTHCARE PROFESSIONAL OPERATOR.
MANUFACTURER‘may choose in which instructions for use to place the information required by
document.unless otherwise indicated in this document based on RISK MANAGEMENT and

LITY conSiderations.

HEALTHCARE PROFESSIONAL OPERATOR instructions for use shall include the information containgd

in th

e TAY OPERATOR instructions for use.

Check compliance by inspection of the instructions for use, the RISK MANAGEMENT FILE and the USABILITY
ENGINEERING FILE.

201.7.9.2.1.102 Additional general requirements

The instructions for use shall:

a) if the VENTILATORY SUPPORT EQUIPMENT, its parts or ACCESSORIES are intended for single use,
information on characteristics and technical factors known to the MANUFACTURER that could pose a
RISK if the VENTILATORY SUPPORT EQUIPMENT, its parts or ACCESSORIES were reused.

12
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b) if the VENTILATORY SUPPORT EQUIPMENT, its parts or ACCESSORIES are intended for single use,

information regarding:
1) the intended duration of use; and

2) the consequences for the PATIENT if use is beyond the specified duration of use.

Check compliance by inspection.

201.7.9.2.2.101 * Additional requirements for warnings and safety notices

T

a

he instructions for use shall include the following.
A warning statement to the effect that “WARNING: Do not cover the ventilator or place’in 3
that affects proper operation”, including applicable examples.

EXAMPLE1  WARNING: Do not position next to a curtain that blocks the flow 6f cooling ai
causing the ventilator to overheat.

EXAMPLE 2  WARNING: Do not block the gas intake port or emergency.intake port, thereby i
with patient ventilation.

EXAMPLE3  WARNING: When using the ventilator in a carrying'case or in-use bag, only use
interfering with PATIENT ventilation.

* A warning statement to the effect that “WARNING:Do not add any attachments or acces
the ventilator that are not intended for use in¢ccombination with the ventilator, as stat
instructions for use of the ventilator or accéssory as the ventilator might not function
leading to the risk of degradation of health;ef'the patient.”

position

-, thereby

nterfering

h carrying

case or in-use bag that is listed in the instructions for use, téprevent the ventilator from overleating or

sories to
bd in the
correctly

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

A warning statement to_the effect that “WARNING: Do not use the ventilator at an altitu
[insert maximum RATED altitude] or outside a temperature of [insert RATED temperatur
Using the ventilater/outside of this temperature range or above this altitude can compra
ventilator performance which consequently can result in degradation of the health of the p

battery=powered wheelchair unless the connection is listed in the instructions for uj
ventilator or wheelchair as this can compromise the ventilator performance which cons
ean‘result in degradation of the health of the patient.”

* If the instructions for use include.,a’VBS configuration with a BSF exposed to the humidity from
nebulisation or humidification, a\warning statement to the effect that “WARNING: When using

acement

de above
e range].
mise the
htient.”

* A warnijng statement to the effect that “WARNING: Do not connect the ventilator to the baftery of a

e of the
equently

g)

h)

A warning statement to the effect that "WARNING: To reduce the likelihood of disconnection and to

prevent adverse ventilator performance use only accessories compatible with the v

entilator.

Compatibility is determined by reviewing the instructions for use of either the ventilator or the

accessories”.

dependent patient.”

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

Check compliance by inspection of the instructions for use.

©

ISO 2018 - All rights reserved

A warning statement to the effect that “WARNING: This ventilator is not suitable for a ventilator-

If applicable, a warning statement to the effect that “WARNING: The ventilation supplied to the
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201.7.9.2.8.101 * Additional requirements for start-up PROCEDURE

NOTE 1

For the purposes of this document, a start-up PROCEDURE is a pre-use functional test that is used for the

initial setup for a PATIENT to determine whether the VENTILATORY SUPPORT EQUIPMENT is ready for use.

a) The instructions for use for the LAY OPERATOR shall disclose a method by which:

1) the assembled breathing tubes and related ACCESSORIES and

2) the switchover to and operation from the INTERNAL ELECTRICAL POWER SUPPLY

can e functionally tested to determine if they are operating correctly.

NOTE 2  Additional requirements are also found in 201.15.102.

b) Thei

1) by which functions necessary for NORMAL USE can be tested to determine-ifithey are operating

2) which can determine whether or not the assembled breathing tubes and related ACCESSORIES afe

Check co
201.7.9.
201.7.9.
a) Thei

1) t

2) a

hstructions for use for the HEALTHCARE PROFESSIONAL OPERATOR shall disclose a testimethod:

correctly; and

buitable for use.

) These test methods, or portions thereof, may be“performed automatically by the
VENTILATORY SUPPORT EQUIPMENT or may require OPERATOR action.

i) These test methods should be as automated as.practicable.

mpliance by inspection of the instructions for use.
2.9.101 * Additional requirements for.operating instructions
2.9.101.1 LAY OPERATOR operating-instructions

hstructions for use intended for the LAY OPERATOR shall include:

e conditions under whieh“the VENTILATORY SUPPORT EQUIPMENT maintains the accuracy pf
controlled and displayed variables as disclosed in the instructions for use;

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

description' of a means to determine the operation time of the INTERNAL ELECTRICAL POWER
bOURCE,

b) The

nstructions for use intended for the LAY OPERATOR shall include:

1) a description of how to connect and test the connection of a DISTRIBUTED ALARM SYSTEM, if
provided.

Check compliance by inspection of the instructions for use.

201.7.9.2.9.101.2 * HEALTHCARE PROFESSIONAL OPERATOR operating instructions

a) The instructions for use intended for the 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:

14
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1) the working principle of each of the VENTILATORY SUPPORT EQUIPMENT’S ventilation modes,

2)
3)

4)

including waveforms;
the methods for controlling the cycling;
the parameter settings;

the range of parameter settings;

anv A1 of oot et g

=
~J

The instructions for use intended for the HEALTHCARE PROFESSIONAL OPERATOR shall incltade:

1) * a description of how at least the following ALARM CONDITIONS can be functiorally tested

2)

3)

These specifications may be presented in ranges.

2 linaa
Tty e ero- O pat o eee S et s ST

i) high AIRWAY PRESSURE, if provided;

ii) high leakage (circuit disconnect), if provided;

iii) hypoventilation;

the RATED range of the following characteristics of the’assembled OPERATOR-detachablé parts of
the VBS, over which the accuracies of set and monitdred volumes and pressures are majintained:

i) inspiratory GAS PATHWAY resistance;
ii) expiratory GAS PATHWAY resistance;
iii) compliance;

the intended range of DELIVERED VOLUME.

The accuracies of set™and monitored volumes may be presented as a function [of these
characteristics.

NOTE Complianee-and resistance can be nonlinear. These characteristics might need to be specified over a

range (e.g. at 151/min, 30 I/min, 60 1/min, maximum flowrate or the maximum pressure).

If applicable, instructions for use intended for the HEALTHCARE PROFESSIONAL OPERATOR shall dlisclose:

1)«the essential technical characteristics of each recommended BREATHING SYSTEM FILTER.

EXAMPLES Dead space and resistance

Check compliance by inspection of the instructions for use.
201.7.9.2.12 CLEANING, DISINFECTION, and STERILIZATION
IEC 60601-1:2005+AMD1:2012, 7.9.2.12, applies, except as follows:

Amendment: (add after NORMAL USE)

and SINGLE FAULT CONDITION

Amendment: (add after bulleted list)

© ISO 2018 - All rights reserved
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aa) The instructions for use shall identify any portions of the GAS PATHWAYS through the VENTILATORY
SUPPORT EQUIPMENT that can become contaminated with body fluids or by microbial material
conveyed by the expired breathing gases during both NORMAL CONDITION and SINGLE FAULT CONDITION.

Additional subclauses:

201.7.9.2.13.101 Additional requirements for maintenance

The instr

uctions for use shall disclose:

a) adescription of periodic safety inspections that should be performed by the OPERATOR;

b) the ¢
instn
Check co

201.7.9.
material

If applicq

a) anyr

EXAN

b) any adverse effect of any recommended ACCESSORY on the ESSENTIAL PERFORMANCE or BASIC SAFETY pf

the
Check co
any adve
201.7.9.
The tech

a) asun
that
oper|

b) the in
C) a pnd

deta
instn

d) a sun
VENT]

are and maintenance PROCEDURES for the INTERNAL ELECTRICAL POWER SOURCE, ineluding
uctions for recharging and, if applicable, replacement.
mpliance by inspection of the instructions for use.

2.14.101 * Additional requirements for ACCESSORIES, supplementary cequipment, used

ble, the instructions for use shall disclose

pstrictions on the positioning of components within the VENTILATOR BREATHING SYSTEM.

(PLE Where such components are FLOW-DIRECTION-SENSITIVE COMPONENTS.

ENTILATORY SUPPORT EQUIPMENT.
mpliance by inspection of the instructions for usé\and inspection of the RISK MANAGEMENT FILE fpr
rse effect of any recommended ACCESSORY.
8.1.101 * Additional general requirements
nical description shall disclose:

ymary description of the filtering or*smoothing techniques for measured or computed variables
are displayed or used for cantrol necessary for the OPERATOR to form a mental model of the
ation of the VENTILATORY SURRPORT EQUIPMENT;

terdependence of controel functions;

pumatic diagrami-of the VENTILATORY SUPPORT EQUIPMENT, including a diagram for OPERATOR-
Chable parts~of/the VENTILATOR BREATHING SYSTEM either supplied or recommended in the
uctions foriuse;

imary-description of the means of initiating and terminating the inspiratory phase while the
[LATORY SUPPORT EQUIPMENT is operating in each of its ventilatory modes; and

e) 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 compliance by inspection of the technical description.

201.7.9.3.101 Additional requirements for the technical description

a) The technical description shall include a description of a method for checking the proper
functioning of the ALARM SYSTEM for each of the ALARM CONDITIONS specified in this document, if not
performed automatically during the start-up PROCEDURE.

16
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b) The technical description shall disclose which checks are performed automatically.

Check compliance by inspection of the technical description.

201.8 Protection against electrical HAZARDS from ME EQUIPMENT

[EC 60601-1:2005+AMD1:2012, Clause 8, applies.

2

IH
A
2

a

C60601-1:2005+AMD1:2012, Clause 9, applies, except as follows:
ditional subclause:
01.9.4.3.101 Additional requirements for instability from unwanted laterallmovement

VENTILATORY SUPPORT EQUIPMENT shall include a means by which the VENTILATORY SUPPORT E
can be secured without the use of a TOOL to prevent unwanted movement during transpor
use.

The means shall secure the VENTILATORY SUPPORT EQUIPMENT*so as to withstand acceler
decelerations of 1,0 g longitudinal (forward, backward) and 1,0 g transverse (left, right) fg
5 sin each orientation.

EXAMPLES Means to restrain physically the VENTICATORY SUPPORT EQUIPMENT during trans
personal vehicle, in an ambulance or on a wheelchair;,

neck compliance by functional testing.
D1.9.4.4 Grips and other handling devices
mendment (replace list item b) with):

VENTILATORY SUPPORT EQUIPMENT shall be designed to include either:
1) a handle that does not.require more than one hand; and
2) a carrying case or in‘use bag.

heck compliance by cdrrying with one hand or by inspection of the carry case or in-use bag.
ditional subclauses:
D1.9.6.21:101 Additional requirements for audible acoustic energy

The,A-weighted sound pressure level emitted by the VENTILATORY SUPPORT EQUIPMENT
measured in accordance with [SO 4871:1996 and ISO 3744:2010 using engineering metho

01-9Protectivomragainst MECHANICAL HAZARDS Uf ME EQUIPMENT ammd ME SYSTEMS

DUIPMENT
while in

htions or
r at least

port in a

shall be
1 grade 2

and disclosed in the instructions for use

b) The A-weighted sound power level shall be calculated according to 8.1 of I1SO 3744:2010 and

disclosed in the instructions for use.

Check compliance with the following test:

c) Place the VENTILATORY SUPPORT EQUIPMENT on the sound-reflecting plane and attach the least favourable

©

VBS from those indicated in the instructions for use.

NOTE1  The least favourable VBS configuration can vary by mode, breath type and flow pattern, as applicable.

ISO 2018 - All rights reserved
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d) If a HUMIDIFIER is provided with or specified in the ACCOMPANYING DOCUMENTS of the VENTILATORY SUPPORT
EQUIPMENT, include the HUMIDIFIER in the test and fill to the least favourable level.

e) Configure the test lung with the compliance and resistance components whose values are indicated in
Table 201.102.

g)

h)

J)

k)

D

18

— Acoustically isolate the test lung by a suitable means so that any noise caused by the test lung does

not interfere with the sound measurement of the VENTILATORY SUPPORT EQUIPMENT.

DAL OO oI AN DAD T

—C

Seled
patte

NOTE

Using
speci
ara
1SO 3

Calculate the A-weighted sound pressure level averaged over the fneasurement surface according to

810

Calculate the A-weighted sound power level according to 8.6:0f 1SO 3744:2010.

Confi

during the test.

Take
char
ISO 3

Ensur

t the test case from Table 201.102 that is the least favourable mode, breath type anhd flow
rn.

2 The least favourable mode, breath type and flow pattern can vary by VBS configuration:

a microphone of the sound level meter, complying with the requirements-6f;type 1 instrumenits
fied in IEC 61672-1:2013, measure the sound pressure levels at 10 positiops-in a hemisphere with
lius from the geometric centre of the VENTILATORY SUPPORT EQUIPMENT as specified in 7.2 pf
744:2010.

f1SO 3744:2010.

'm that the A-weighted background level of extraneous noise is at least 6 dB below that measuré¢d

measurements using the frequency:weighting characteristic A and the time-weighting
ncteristic F on the sound level meter-in a free field over a reflecting plane as specified |n
744:2010. Average the values in gacéordance with 8.1 of ISO 3744:2010.

e that the measured sound pressure level is less than that disclosed in the instructions for use.
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Table 201.102 — Test conditions for acoustic tests

Adjustable parameter

Test condition

For VENTILATORY SUPPORT EQUIPMENT intended to
provide DELIVERED VOLUME

Vdel 2 300 ml Vdel <300 ml
DELIVERED VOLUME, Vge/@ 500 ml 150 ml
Ventiatory frequency, f TOTmim 20Tt
I:E ratio 1:2 1:2
AIRWAY PRESSURE during 5 hPa 5 hPa
expiratory phase
Resistance, RA1111112](13] 5hPa(l/s)-1+10 % 20 hPa(l/s)"1+ 10 %
Compliance, Cab 50 ml (hPa)-1+5% 20-ml (hPa) -1+ 5%

a V4el is measured by means of a pressure sensor on the test lung, where #/n="C X Pmax;
Vr  isthe volume delivered to the test lung;
C  isthe Isothermal Compliance of the test lung;
Pmax is the maximum pressure measured in the test lung.

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

ecificlenthalpy.

C60601-1:2005+AMD1:2012, Clause 10, applies.

C60601-1:2005+AMD1:2012, Clause 11, applies, except as follows:
D1.11.1.2.2* APPLIED PARTS not intended to supply heat to a PATIENT

mendment (add between.the existing paragraphs):

01.10 Protection against unwanted and'excessive radiation HAZARDS

01.11 Protection against excessive temperatures and other HAZARDS

ver the RATED flowtate range and at the maximum RATED operating temperature, the tempe
e gas delivered by 'the VENTILATORY SUPPORT EQUIPMENT at the PATIENT-CONNECTION PORT, both
without a HUMIDIFIER, shall not exceed an energy equivalent to 43 °C and 100 % relative hu

ecific enthalpy not to exceed 197 kj/m3 dry air) when averaged over 120 s.

hble 2013103 contains examples of combinations of temperature and relative humidity wit

rature of
with and
midity (a

h such a

©

Table 201.103 — Examples of permissible combinations of temperature and relative humidity

Temperature (°C) Relative humidity (%)
43 100
44 95
45 90
48 76
50 71

ISO 2018 - All rights reserved

19


https://standardsiso.com/api/?name=beb218dec4332ffaea621f29d9f2236a

ISO 80601-2-80:2018(E)

201.11.6.6 * CLEANING and DISINFECTION of ME EQUIPMENT or ME SYSTEM
Amendment (add additional requirement as new first paragraph):

aa) GAS PATHWAYS through the VENTILATOR and its ACCESSORIES that can become contaminated with body
fluids or by microbial material conveyed by the expired gases during NORMAL CONDITION or SINGLE
FAULT CONDITION shall be designed to allow

1) for CLEANING and DISINFECTION, or

2 Ol I ARIIAIC A QoI amrony
LLEAINTING dIIU OTENTLIZATIUIN.

NOTE Additional requirements are found in IEC60601-1:2005, 11.6.7+AMD1:2012 and
[EC 60601-1-11:2015, Clause 8.

bb) Dismantling or parts replacement may be performed.

Amendment (add additional requirement and replace the compliance test):
cc) VENTILATOR ENCLOSURES shall be designed to allow for surface CLEANING and DISINFECTION to reduce fo

acceptable levels the RISK of infection of OPERATORS, bystanders, or the PATIENT.
dd) Instructions for PROCESSING the VENTILATOR and its ACCESSORIES shall:

1) ¢omply with ISO 17664:2017; and

2) Dbedisclosed in the instructions for use.

NOTE 1 [ ISO 1415904 provides guidance for the design of ENCLOSURES.

Check conpliance by inspection of the RISK MANAGEMENT FILE. When compliance with this document coufd
be affected by the CLEANING or the DISINFECTION~Qf the VENTILATOR or its parts or ACCESSORIES, clean and
disinfect them 10 times 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 afe
maintaingd. Confirm that the MANUFACTURER has evaluated the effects of multiple PROCESS cycles and the
effectiveness of those cycles.

NOTE 2 | Additional information regarding the order of test is found in 211.10.1.1.

201.11.6.7 STERILIZATION.0f ME EQUIPMENT Or ME SYSTEM
Amendment (add note before compliance test):

NOTE Additional requirements are found in [EC 60601-1:2005+AMD1:2012, 11.6.6 and IEC 60601-1-11:201
Clause 8.

wu

201.11.7 -Biocompatiblity of ME EQUIPMENT and ME SYSTEMS

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

aa) The MANUFACTURERS of the VENTILATORY SUPPORT EQUIPMENT, the VBS, their parts and ACCESSORIES shall
address in the RISK MANAGEMENT PROCESS the RISKS associated with the BIOCOMPATIBILITY and
potential contamination of the gas stream arising from the GAS PATHWAYS.

bb) The GAS PATHWAYS shall be evaluated for BIOCOMPATIBILITY according to ISO 18562-1:2017.

cc) Special attention shall be given to substances which are endocrine disrupting, carcinogenic,
mutagenic or toxic to reproduction.
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dd) The VENTILATORY SUPPORT EQUIPMENT, the VBS, their parts or ACCESSORIES that contain phth

alates or

other substances, in a concentration that is above 0,1 % weight by weight, which are classified as
endocrine disrupting, carcinogenic, mutagenic or toxic to reproduction, shall be marked as

containing such substances:
1) on the device itself, or

2) on the packaging.

Tl Lal £
I'TIC DylllUUlD Ul.

[¢°]
[ 9

1) EN 15986:2011 (Table 201.D.2.101, symbol 5) may be used for phthalates;

2) IS0 7000-2725 (Table 201.D.2.101, symbol 6) may be used for other substances.

ff) If the INTENDED USE of the VENTILATORY SUPPORT EQUIPMENT, the VBS, their parts or AC
includes treatment of children or treatment of pregnant or nursing waomen, a specific jug
for the use of these shall be included in the RISK MANAGEMENT FILE.
gg) The instructions for use shall contain information:

1) on RESIDUAL RISKS for these PATIENT groups;

2) if applicable, on appropriate precautionary measures.

Check compliance by inspection of the instructions foryuse and inspection of the RISK MANAGEMEN
identification of the presence of substances which“are endocrine disrupting, carcinogenic, mut
tgxic to reproduction and justification for their use.

2D1.11.8 Interruption of the power supply/SUPPLY MAINS to ME EQUIPMENT

Adlditional subclauses:

201.11.8.101 Additional requirements for interruption of the power supply/SUPPLY MAIN,
ME EQUIPMENT ALARM CONDITION

201.11.8.101.1 ALARM-CONDITIONS
a] VENTILATORY SURPPORT EQUIPMENT shall be equipped with an INTERNAL ELECTRICAL POWER SOURC
b) VENTILATORY SUPPORT EQUIPMENT shall be equipped with an automatic switchover to the

ELECTRICAL POWER SOURCE when the SUPPLY MAINS falls outside the values necessary to
normal operation.

CESSORIES
tification

T FILE for
igenic or

S to

INTERNAL
maintain

TILATORY

c] A’ fully charged INTERNAL ELECTRICAL POWER SOURCE shall be capable of powering the VEN

SUPPORT EQUIPMENT for at least 2 h.

d) A means shall be provided for determining the state of this INTERNAL ELECTRICAL POWER SOURCE.

e) A means shall be provided to indicate that the VENTILATORY SUPPORT EQUIPMENT is powered
INTERNAL ELECTRICAL POWER SOURCE.

f) The VENTILATORY SUPPORT EQUIPMENT shall either:

1) be equipped with an ALARM SYSTEM that:

© ISO 2018 - All rights reserved

from the

21


https://standardsiso.com/api/?name=beb218dec4332ffaea621f29d9f2236a

ISO 80601-2-80:2018(E)

i) detects an ALARM CONDITION of at least a LOW PRIORITY to indicate the switchover to the
INTERNAL ELECTRICAL POWER SOURCE;

ii) detects an ALARM CONDITION of at least a LOW PRIORITY to indicate there is at least 15 min of
remaining power available in the INTERNAL ELECTRICAL POWER SOURCE;

iii) detects an ALARM CONDITION of at least a MEDIUM PRIORITY to indicate there is at least 5 min of
remaining power available in the INTERNAL ELECTRICAL POWER SOURCE;

A | .1 £ L 3 Lat £l 4 4 £ 4l 4 IR RAMNAF— R RIC AL _DAYATEN CATIn O
VJ lJl UVIUTS dl ITAOU J IIIIT UDULVVETIT UIT S5UdlI' U UL ULUICOU VWU TINTENINAL CLEGUGINUAL TUVVLEIN OUUIN JE

failure ALARM CONDITIONS;

2) o¢r be equipped with an INTELLIGENT ALARM SYSTEM, based on additional information, determings
that the impending INTERNAL ELECTRICAL POWER SOURCE failure ALARM CONDITION is suppressed pr
ts priority is changed.

NOTE The OPERATOR needs sufficient time “prior to the loss of all power” to take.action to ensure that
alterpative arrangements can be made to continue the function of the VENTILATORY SUPPORT EQUIPMENT.

g) The Instructions for use shall disclose:
1) the operational time of the VENTILATORY SUPPORT EQUIPMENT <when powered from each powegr

source under the following conditions a fully charged pewer source and the conditions pf

[able 201.102;

2) the behaviour of the VENTILATORY SUPPORT EQUIPMENTafter a switch-over to

) the INTERNAL ELECTRICAL POWER SOURCE, or

i) an alternative supply mains.

3) the behaviour of the VENTILATORY SUPPORT EQUIPMENT while the recharging of

) the INTERNAL ELECTRICAL POWER SOURCE, or

i) an alternative supply mains.

4) the minimum time.between complete loss of INTERNAL ELECTRICAL POWER SOURCE and

) the start/of‘the LOW PRIORITY impending INTERNAL ELECTRICAL POWER SOURCE failure ALARM
CONDITION, and

i) the-MEDIUM PRIORITY impending INTERNAL ELECTRICAL POWER SOURCE failure ALARM CONDITION.

Ch k oy oo Ty £ in ot on ol Foctin o o d S o ondy o Fm oty afy Py PP TP
eCcK co npmarce oy JuitCtroitat teSTr arra S POt U Gie TSt u CtroTts JOT st

201.11.8.101.2 Alternative power supply/SUPPLY MAINS

a) The VENTILATORY SUPPORT EQUIPMENT shall have a means of connection to an alternative SUPPLY MAINS.
EXAMPLE 1 A12Vd.c, 100 W connector for connection to an automotive vehicle power source.
EXAMPLE 2 A connection to alternative d.c. power source.

b) The instructions for use shall include:

1) adescription of the means of connection;
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2) the RATED voltage range;
3) the NOMINAL voltage range; and

4) the maximum current required.

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

201.12 Accuracy of controls and instruments and protection against hazardous

IH

A

ad

bl

outputs

2D1.12.1 Accuracy of controls and instruments

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

mendment (add after existing sentence):
1) The VENTILATORY SUPPORT EQUIPMENT may provide means to reduce the-wvisibility of its con
indicators either automatically or by the OPERATOR action.

p) If a means to reduce the visibility is provided, the VENTILATORY SUPPORT EQUIPME
automatically resume normal visibility during an ALARM CONDITION.

) The controls and indicators of VENTILATORY SUPPORT.EQUIPMENT shall be CLEARLY LEGIBLE U
conditions specified in IEC 60601-1:2005+AMD1:2012, 7.1.2, but with the light level exten|
the range of ‘100 Ix to 1 500 Ix’ to the range of ‘100 Ix to 10 000 Ix’.

heck compliance by functional testing and application of the tests of and IEC 60601-1:2005+AM
1.2.

ditional subclauses:

D1.12.1.101 Volume-controlled breath type

If a volume-controlled breath type is provided, then with a volume-controlled breath typd
and the VENTILATORY_SUPPORT EQUIPMENT operating in NORMAL CONDITION, the accuracy
maximum bias error~and maximum linearity error and as determined for the test sett
conditions specifiedin this document, shall be disclosed in the instructions for use.

EXAMPLE %(5+(10 % of the set volume)) ml.
This diselosure shall include at least:

1) ‘thre maximum error of the DELIVERED VOLUME in relation to the set value; and

trols and

NT shall

nder the
ded from

D1:2012,

selected
/, as the
ings and

2 the TaXiTuIT erTor of the PEEP 1T Tetation to the Setvalue.
All of the errors may be separately reported for the following ranges of intended DELIVERED
1) Ve 2300 ml; and

2) 300 ml = Vae = 50 ml.

d) The accuracy of the performance of the VENTILATORY SUPPORT EQUIPMENT shall either be:

©

1) determined for each VBS configuration indicated in the instructions for use; or
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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 DELIVERED VOLUME.

e) If worst-case VBS configurations are used, the rationale for their selection shall be documented in the
RISK MANAGEMENT FILE.

Check compliance by inspection of the RISK MANAGEMENT FILE for the rationale, if applicable, and with the

following

tests for DELIVERED VOLUME and end-expiratory pressure errors.

f] Setup

g) If app
the i

maxiymum water level prior to determining the VBS compliance.

h) Utiliz
VOLU!

NOTE

resis

i) Detern
flow

the 1
comj

NOTE

j) Comp
tolen

k) Deter
expif
1) Comp
toler]

m) Reped
n) Reped

o) IfaH
watd

b the VENTILATORY SUPPORT EQUIPMENT as shown in Figure 201.101.

licable, determine or input the VBS compliance required for compliance correction as indicated fn
hstructions for use and activate this correction. If a HUMIDIFIER is used, fill the HUMIDIFIER to the

P the test parameters and settings of the first applicable row (selected by-'intended DELIVERED
ME) of Table 201.104. Wait for steady-state conditions to be achieved.

2 Potentially, for some of these tests (i.e. those utilizing a vBS with @ large compliance and a high

D

ance) the end-expiratory flow will not reach zero.

mine the DELIVERED VOLUME, for example by integration of the-flow signal provided by a calibraté¢d
sensor located at the PATIENT-CONNECTION PORT or by the ptoduct of the test lung compliance and
heasured change of lung pressure compensated, if necessary, for temperature effects due to fdst
pression of the gas, if necessary.

2 Additional information on the construction of an isothermal test lung is found in referencel’5],

are the result with the volume setting for'the test. Confirm that the accuracy is within the
ance indicated in the instructions for use.

mine the PEEP as the average of/the AIRWAY PRESSURE measurements over the last 50 ms of the
atory phase.

are the result with the PEEP setting for the test. Confirm that the resulting difference is within the
ance indicated in the instructions for use.

it h) to 1) for 30 consecutive breaths.
it h) to m) fordeach applicable row (selected by intended DELIVERED VOLUME) of Table 201.104.

UMIDIFIER IS included in the VBS, repeat the DELIVERED VOLUME tests with the minimum HUMIDIFIER
r level without re-determining the VBS compliance.

p) Unless it can be demonstrated that the worst-case flow pattern (e.g. constant flow, decelerating flow)
has been selected for the tests, repeat g) to o) for each flow pattern available on the VENTILATORY
SUPPORT EQUIPMENT.

q) Ifthe

VENTILATORY SUPPORT EQUIPMENT permits operation without compliance correction, repeat g) to p)

without compliance correction.

24
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VENTILATORY SUPPORT EQUIPMENT under test (single or dual limb)

pressure sensor

flow sensor, with a 10 % to 90 % rise time of no gredter than 10 ms (applies for volume-controlled breath type

artificial leakage (applies for pressure-controlled.breath type only), see Table 201.105, note b

data acquisition system, with minimum sample-rate of 200 samples/s
temperature sensor

resistance in series with the test lung (Riung)

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

test lung

10

Figure 201.101—Typical test setup for volume- and pressure-control breath type acd

only)

uracy
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Table 201.104 — Volume-controlled breath TYPE TEST settings

Test lung parameters VENTILATORY SUPPORT EQUIPMENT settings
Test . Linear(111121(13] .
num- Compliance resistance Volume Ventilatory INSPIRATORY PEEP
ber (ml(hPa)-1) £ 10 (hPa(l/s)-1) (ml) frequency? TIME (hPa)
% +10 % (breaths/min) (s)

1 50 5 500 20 1 5
2 56 20 566 12 t 10
3 20 5 500 20 1 5
4 20 20 500 20 1 10
5 20 20 300 20 1 5
6 20 50 300 12 1 10
7 10 50 300 20 1 10
8 10 20 200 20 1 5

a In the| case that end-expiratory flow does not reach zero, reduce the ventilatory freqiency until it does for at leas]

50 ms.

201.12.1.102 Pressure-controlled breath type
a) If a pressure-controlled breath type is provided, then, with a pressure-controlled breath type

seledted and the VENTILATORY SUPPORT EQUIPMENT operating in NORMAL CONDITION, the accuracy fs
determined for the test settings and conditions specified in this document shall be disclosed in the
instructions for use, as the maximum bias error and‘maximum linearity error.
EXANIPLE #(3,0 + (5 % of the set pressure)) hPa

b) This disclosure shall include at least:

1) t

2)

3)

4)

1

1
1

1
1

1
1

e maximum error of the AIRWAY.PRESSURE (P,w) at the end of the inspiratory phase in relation fo
he set value;

he maximum error ofthe AIRWAY PRESSURE (Paw) at the end of the inspiratory phase in relatign
o the set value undenleak condition;

he maximumserror of the AIRWAY PRESSURE (Paw) at the end of the expiratory phase in relatign
o the set value; and

he maximum error of the AIRWAY PRESSURE (Paw) at the end of the expiratory phase in relatign
othe set value under leak condition.

c) All of the errors may be separately reported for the following ranges of intended DELIVERED VOLUME:

1) Vet 2 300 ml; and

2) 300 ml = Vg = 50 ml.

d) The accuracy of the performance of the VENTILATORY SUPPORT EQUIPMENT shall either be:

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

2) determined for the worst-case VBS configuration indicated in the instructions for use.
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NOTE 1
VOLUME range.

The worst-case VBS configuration can be different for each error or each NOMINAL DELIVERED

e) If worst-case VBS configurations are used, the rationale for their selection shall be documented in the
RISK MANAGEMENT FILE.

Check compliance by inspection of the RISK MANAGEMENT FILE for the rationale, if applicable, and with the
following tests for end-inspiratory and end-expiratory pressure errors:

f) Set up the VENTILATORY SUPPORT EQUIPMENT as shown in Figure 201.101.

gl If applicable, determine or input the VBS compliance required for compliance correction as imliicated in
the instructions for use and activate this correction. If a HUMIDIFIER is used, fill the HYMIDIFIER to the
maximum water level prior to determining the VBS compliance.
h) Utilize the test parameters and settings of the first applicable row (selected” by typical|intended
DELIVERED VOLUME) of Table 201.105. Wait until steady-state conditions are-achieved.
NOTE 2  Potentially, for some of these tests (i.e. those utilizing a vBs with'a large compliance gnd a high
resistance) the end-expiratory flow will not reach zero.
Table 201.105 — Pressure-controlled breath' TYPE TEST settings
Test lung parameters VENTILATORY SUPPORT EQUIPMENT settinigs
Intended
Test DELIVERED | Compliance Linearftiiziis) Lealb(age Ventilatory Inspirat- | Pressure
number VOLUME? R resistance ] frequency® S . PEEP
(ml) (mlq’g 2/)0 D% mpagysyy  LGIU/min) | (breaths/min °ry(ts‘)me p) (hPa)
+10% £10 % )

1 500 50 5 0 20 1 10 5

2 500 50 20 0 12 1 15 10

3 500 20 5 0 20 1 25 5

4 500 20 20 0 20 1 25 10

5 500 50 5 5000 20 1 25 5

6 500 50 20 10 000 12 1 25 10

7 300 20 20 0 20 1 15 5

8 300 20 50 0 12 1 25 10

9 300 10 50 0 20 1 30 5

10 300 20 20 3000 20 1 25 5

Iy 300 20 50 6000 12 1 25 10

12 200 10 20 0 20 1 25 10
a The volume in this column is intended to be used for the selection of the test conditions and parameters based on
the intended DELIVERED VOLUME of the VENTILATORY SUPPORT EQUIPMENT.
b For the purpose of this test, the vBs under test is set up with the artificial leakage (item 4 in Figure 201.101) at a
constant pressure of 20 hPa.
¢ In the case that end-expiratory flow does not reach zero, reduce the ventilatory frequency 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 PEEP.
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i) Determine the AIRWAY PRESSURE at the end of the inspiratory phase as the average over the preceding
50 ms.

j) 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.

k) Determine the PEEP as the average of the AIRWAY PRESSURE measurements over the last 50 ms of the
expiratory phase.

I C 4+ | e rilo £ BRRD. o) £ +L foat L £ oot £1 | i LL, i el oo £
Om Urc uric recouvuit wWillrt uric roir DCbblll‘ijl Lric tCOoL. bUll_Ill rmrorrvuce oric 1 Coulblll‘y Ml_IJCI Cricc 15 WILITITT U e

tolemance indicated in the instructions for use.
m) Repedat g) to 1) for 30 consecutive breaths.
n) Repeat g) to m) for each applicable row (selected by intended DELIVERED VOLUME) of Table,201.105.

o) If a HUMIDIFIER is included in the VBS, repeat the AIRWAY PRESSURE tests with the-minimum HUMIDIFIER
watdr level without re-determining the VBS compliance.

=)

)

p) Ifthe|VENTILATORY SUPPORT EQUIPMENT permits operation without compliance’ correction, repeat g) to
withput compliance correction.

q) Compare each result to the tolerance indicated in the instructions for use.

201.12.1.103 Other breath types
a) If other breath types are provided, then with each other breath type selected and the VENTILATORY
SUPPPRT EQUIPMENT operating in NORMAL CONDITION;*the performance and their pass-fail criteria, as
determined by the MANUFACTURER, shall be disclased in the instructions for use.

b) All of the pass-fail criteria may be separately reported for the following ranges of intende¢d
DELIVERED VOLUME:

1) Ve = 300 ml; and
2) 300 ml = Vge1 2 50 ml.
c) The pass-fail criteria of'the performance of the VENTILATORY SUPPORT EQUIPMENT shall either be
1) determined fer-each VBS configuration indicated in the instructions for use, or
2) determined for the worst-case VBS configuration indicated in the instructions for use.

NOFE'1 The worst-case VBS configuration can be different for each error or each NOMINAL DELIVERED
OLUME Tange.

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

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

Check compliance by inspection of the of the ACCOMPANYING DOCUMENTS, inspection of the RISK MANAGEMENT
FILE for the rationale, if applicable, and with the tests described in the technical description.
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201.12.2.101 USABILITY of ME EQUIPMENT

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

the setting is performed.

b) Any setting that affects the I:E ratio or INSPIRATORY TIME shall be displayed with the [:E ratio and

INSPIRATORY TIME while the setting is performed.

c) The VENTILATORY SUPPORT EQUIPMENT shall provide the RESPONSIBLE ORGANIZATION with a means to

allow, the HEAI THCADE DRAOLEESSIONAL APERATAR ta hava diract accacs ta tha vantilation cot
WA HEARE PR OISO NA O RAH DR e— e et adccesstoHe Ve pthaHoh——Set

tings and

c}

ALARM LIMITS (see 201.109).

The VENTILATORY SUPPORT EQUIPMENT shall provide the RESPONSIBLE ORGANIZATION por the HE
PROFESSIONAL OPERATOR with a means to restrict the LAY OPERATOR from adjusting the vé
settings and ALARM SETTINGS (see 201.109).

EXAMPLES Settings needing protection include ventilatory frequencyj(I*E ratio, INSPIRAT]
adjustable pressure limitation, high inspiratory pressure ALARM LIMIT, and mOde’breath type.

heck compliance by functional testing.

01.12.4 Protection against hazardous output
ldition:

D1.12.4.101 * Measurement of AIRWAY PRESSURE
01.12.4.101.1 General

The VENTILATORY SUPPORT EQUIPMENT shall*be equipped with MONITORING EQUIPMENT to ind
AIRWAY PRESSURE.

The site of actual measurement may be anywhere in the VENTILATOR BREATHING SYSTEM
indicated value shall be referericed to the PATIENT-CONNECTION PORT.

Under steady-state conditions, the indicated AIRWAY PRESSURE shall be accurate to within #
of the actual reading)hPa (cmH-0).

heck compliance by.fiinctional testing.

01.12.4.1012-Low AIRWAY PRESSURE ALARM CONDITION

ALARM CONDITION to indicate when the low AIRWAY PRESSURE ALARM LIMIT is reached.

ALTHCARE
entilation

ORY TIME,

icate the

but the

2+4%

The AIRWAY PRESSURE MONITORING EQUIPMENT shall be equipped with an ALARM SYSTEM that detects an

Laai] 1 " A P
TIIC TUW AIRVWAY FRESSURE ALARNM CUNDUITIUN

©

1) shall be at least a MEDIUM PRIORITY, unless

2) an INTELLIGENT ALARM SYSTEM, based on additional information, determines that
i) the low AIRWAY PRESSURE ALARM CONDITION is suppressed, or
ii) its priority is changed, or

3) may start at LOW PRIORITY, and
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4) if this state continues, escalate to MEDIUM PRIORITY.
c) The low AIRWAY PRESSURE ALARM SIGNAL may be inactivated with ALARM OFF.
d) ALARM OFF may be activated by the VENTILATORY SUPPORT EQUIPMENT.
e) 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.
f) If the AIRWAY PRESSURE ALARM LIMIT is adjustable by the VENTILATORY SUPPQRT EQUIPMENT, a summary

description of the algorithm that determines the ALARM LIMIT valueZshall be disclosed in the

instructions for use.

NOTE Depending on the type of ventilation mode being utilized, there-can be more than one active ALARM LIMI[T.

Check compliance by functional testing.
201.12.4.101.3 * High-pressure ALARM CONDITION and PROTECTION DEVICE
a) If th¢ MAXIMUM LIMITED PRESSURE is greater than 40 hPa (40 cmH,0), the VENTILATORY SUPPORT
EQUIPMENT shall be equipped with an ALARM SYSTEM that detects a high AIRWAY PRESSURE ALARM
CONDITION to indicate when the high AIRWAYPRESSURE ALARM LIMIT is reached.
b) The high AIRWAY PRESSURE ALARM CONDITION
1) shall be HIGH PRIORITY, unles$
2) an INTELLIGENT ALARM SYSTEM, based on additional information, determines that
)  the HIGH AIRWAY'PRESSURE ALARM CONDITION is suppressed, or
i) its priority is changed.

c) The high AIRWAY PRESSURE ALARM LIMIT may be

1) iIndependently adjustable,

2) connected to an adjustable pressure limitation, or
3) related to the set pressure of the VENTILATORY SUPPORT EQUIPMENT.

d) If the high AIRWAY PRESSURE ALARM LIMIT is independently adjustable, it shall not be possible to set the
ALARM LIMIT to a value less than that of the adjustable pressure limitation.

e) PATIENT-generated transient pressure increases should not cause the high AIRWAY PRESSURE ALARM
CONDITION.

EXAMPLE Transient pressure increase caused by the PATIENT coughing.
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f) The high AIRWAY PRESSURE ALARM CONDITION DELAY shall not exceed 200 ms and the VENTILATOR shall

1) act to attempt to cause the pressure to start to decline within that duration, and

2) act to prevent the pressure from continuing to rise.

g) Whenever the AIRWAY PRESSURE ALARM CONDITION occurs, the VENTILATOR shall, within no more than

two breath cycles or 15 s, whichever is less, reduce the AIRWAY PRESSURE to either:

1) ot ocnhario e ncciinn A
+J

HOSpRertepresstre ot
2) the set PEEP level.
h) During SINGLE FAULT CONDITION, the AIRWAY PRESSURE may be reduced below the set;PEEP leve

Check compliance by functional testing.

201.12.4.102 Measurement of expired volume

[f| VENTILATORY SUPPORT EQUIPMENT is equipped with MONITORING EQUIPMENT for indicating th¢
expired through the PATIENT-CONNECTION PORT, the accuracy shall be disclosed in the instruction|

201.12.4.103 * MAXIMUM LIMITED PRESSURE PROTECTION DEVICE

a)] A PROTECTION DEVICE shall be provided to prevent the AIRWAY PRESSURE from exceeding the
LIMITED PRESSURE under both NORMAL CONDITION and.SINGLE FAULT CONDITION.

b) The MAXIMUM LIMITED PRESSURE shall not exceed'90 hPa (90 cmH-0).

Check compliance by functional testing.

201.12.4.104 Hypoventilation ALARM CONDITION

a] The VENTILATORY SUPPORT EQUIRMENT shall be equipped with MONITORING EQUIPMENT with
SYSTEM that detects an ALARM CONDITION to indicate hypoventilation.

b) The ALARM SYSTEM shall be equipped with an ALARM OFF for the ALARM CONDITION that
hypoventilation.

NPTE  The hypeoventilation ALARM CONDITION can be determined, inter alia, by the measureme
vdriations of AIRWAY PRESSURE, or expired volume, but possibly needs additional detection m
hypoventilatiOp~ALARM CONDITION can also be determined by an INTELLIGENT ALARM SYSTEM utilizing on
v3riables.

Check-compliance by functional testing.

b volume
s for use.

MAXIMUM

hin ALARM

indicates

nt of the
bans. The
b or more

201.12.4.105 * High leakage ALARM CONDITION

a) The VENTILATORY SUPPORT EQUIPMENT may be equipped with an ALARM SYSTEM that detects a TECHNICAL
ALARM CONDITION to indicate when conditions in the VBS reach the ALARM LIMIT for high leakage.

b) If provided, the high leakage TECHNICAL ALARM CONDITION shall be at least MEDIUM PRIORITY, unless an
INTELLIGENT ALARM SYSTEM, based on additional information, determines that the high leakage

TECHNICAL ALARM CONDITION is suppressed or its priority is changed.

Check compliance by by inspection.
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201.12.4.106 * COz rebreathing

a) VENT

ILATORY SUPPORT EQUIPMENT shall be designed so that rebreathing of carbon dioxide is

minimised to an acceptable level as specified by 5.3 of ISO 17510:2015.

NOTE The design of the VENTILATORY SUPPORT EQUIPMENT can be such that this requirement is satisfied without
a designated MASK or ACCESSORY.

b) The non-rebreathing performance of the VENTILATORY SUPPORT EQUIPMENT shall either be

1) d
2)d
NOT

c) Ifwo
RISK

d) Use of VENTILATORY SUPPORT EQUIPMENT with a designated MASK or ACCESSORY-that complies with 5.3
[SO 17510:2015 may be used to comply with this requirement.

1) It such a case, the ACCOMPANYING DOCUMENTS shall include

Check coinpliance by:

e) inspe

f] wher

MANAGEMENT FILE and\application of limits given in 5.3 of 1SO 17510:2015 and the tests of Annex F pf
1SO 17510:2015, <using the VENTILATORY SUPPORT EQUIPMENT as the flow source and replacing the

brea

of Figure F.4-0f1SO 17510:2015 are replaced by a direct connection.

AdditionqlGubclause:

201.12.

btermined for each VBS configuration indicated in the instructions for use, or
etermined for the worst-case VBS configurations indicated in the instructions for use.
E 1 The worst-case VBS configuration can be different for each error or NOMINAL DELIVERED VOLUME.

"st-case VBS configurations are used, the rationale for their selection shall be'documented in the
MANAGEMENT FILE.

of

) a warning to the effect that “Warning: Failure to_use a mask or accessory that minimizes
rebreathing of carbon dioxide or permits spontaheous breathing can cause asphyxiation”,
and

i) the list of designated MASKS or ACCESSORIES) or

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

EXAMPLE The address of the list on a website.

Ction of the instruction for.use, or

b the VENTILATORY.SUPPORT EQUIPMENT provides the means of compliance, inspection of the RISK

thing tube-by the VBS for the test. Where a MASK is not used, the MASK and simulated PATIENT hedad

101 * Protection against accidental adjustments

a) Means of protection against accidental adjustment of controls that can create a HAZARDOUS SITUATION
shall be provided, including at least the following.

1) Switching on the VENTILATORY SUPPORT EQUIPMENT and starting the ventilation shall require two
different actions.

2) It shall be possible to set all VENTILATORY SUPPORT EQUIPMENT parameters prior to starting
ventilation.
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3) Turning off the ventilation shall require at least a sequence of two very deliberate actions.

4) Turning the VENTILATORY SUPPORT EQUIPMENT off shall require two different actions.

5) Setting the MAXIMUM WORKING PRESSURE greater than 40 hPa shall require at least a sequence of

two very deliberate actions.

b) These means may be accomplished by

aorcaftuazara or o ool Afbh At s
€-01-56rcwatre-oFa-cohoiato-o01r006+t;o6f

2) two or more dedicated confirmation actions.
c] The USABILITY of these means of protection shall be evaluated in the USABILITY ENGINEERING P}

NOTE The requirements for the USABILITY ENGINEERING PROCESS are found in IEC-60601-1:2005+AN
12.2 and IEC 60601-1-6:2010+AMD1:2013.

Check compliance by functional testing and inspection of USABILITY ENGINEERING FILE.

2/01.13 HAZARDOUS SITUATIONS and fault conditions for ME EQUIPMENT

IEC 60601-1:2005+AMD1:2012, Clause 13, applies, exceptas follows:

ditional subclauses:

ENTILATORY SUPPORT EQUIPMENT shall be so conistructed that the following SINGLE FAULT COND

A
201.13.2.101 * Additional specific SINGLE FAULT.CONDITIONS
\Y%
npt cause an unacceptable RISK:

a] misconnection of a VBS control conne¢tion, monitoring connection or ACCESSORY connection;
EXAMPLE Misconnection of expiratory valve control tubing to a gas sampling port.

b) adisruption of the gas delivery to the VENTILATORY SUPPORT EQUIPMENT; and

c)] failure to install, removal of or failure of an OPERATOR-detachable BREATHING SYSTEM FILTER.

Check compliance by fiinctional testing and inspection of RISK MANAGEMENT FILE.
201.13.2.102/*Independence of ventilation control function and related RISK CONTROL m

a] A SINGKEFAULT CONDITION shall not cause the simultaneous failure of:

1) the ventilation-control function; and

ROCESS.

1D1:2012,

TIONS do

easures

2) the corresponding PROTECTION DEVICE.
b) A SINGLE FAULT CONDITION shall not cause failure in such a way that a failure of:

1) the ventilation-control function and the corresponding MONITORING EQUIPMENT is not
or

2) the ventilation-control function and the corresponding ALARM SYSTEM is not detected.

Check compliance by inspection and functional testing.

© ISO 2018 - All rights reserved
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201.14

IEC 6060

201.15

IEC 6060

01-2-80:2018(E)

PROGRAMMABLE ELECTRICAL MEDICAL SYSTEMS (PEMS)

1-1:2005+AMD1:2012, Clause 14, applies.

Construction of ME EQUIPMENT

1-1:2005+AMD1:2012, Clause 15, applies, except as follows:

201.15.101 Mode of operation

VENTILAT

Check compliance by inspection.

201.15.
a) The ¥
func
use:
1) th
2)
3)
4) 1
b) This {
1) sk
2) m

EXAN
ALARN

NOT]

c) The
thes

d) The

$witchover to and operation from the INTERNAL ELECTRICAL ROWER SUPPLY;

ORY SUPPORT EQUIPMENT shall be suitable for continuous operation.

102 Pre-use check
ENTILATORY SUPPORT EQUIPMENT shall be provided with means that allow the following to be

fionally tested by the LAY OPERATOR to determine if they are operating eorrectly and ready for

e assembled breathing tubes and related ACCESSORIES;

1]l ALARM SIGNALS, including the ALARM SIGNALS from a DISTRIBUTED ALARM SYSTEM;
f provided, high leakage (circuit disconnect) ALARM-CONDITION.

est method

jall be performed automatically by the VENTILATORY SUPPORT EQUIPMENT, but

ay require OPERATOR action.

PLE Combination of the power-on self-test routines and OPERATOR actions that functionally check the
1 SIGNALS.

. Additional requirements are also found in 201.7.9.2.8.101.

MODEL OR TYPECREFERENCE of any required ACCESSORIES or test equipment needed to perform
e tests shall bé disclosed in the instructions for use for the LAY OPERATOR.

instructions for use for the LAY OPERATOR shall disclose the PROCEDURE by which tests are

perfi

rmed

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

201.16

IEC 6060

ME SYSTEMS

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

Additional subclause:

201.16.1.101 Additional general requirements for ME SYSTEMS

ACCESSORIES connected to the vBS shall be considered to

a) bepa

34
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b) form an ME SYSTEM with the VENTILATORY SUPPORT EQUIPMENT.

Check compliance by application of the relevant tests of this document and IEC 60601-1:2005+AMD1:2012.

201.17 Electromagnetic compatibility of ME EQUIPMENT and ME SYSTEMS

IEC 60601-1:2005+AMD1:2012, Clause 17, applies.

Additional clauses:

2001.101 Gas connections
201.101.1 VBS connectors

201.101.1.1 * General

a] A conical VBS connector shall be either a 11,5 mm, 15 mm or a 22 fnr connector comply
ISO 5356-1:2015 or not engage with those connectors.

b) A non-conical connector shall not engage with a conical connector complying with ISO 535
unless it complies with the engagement, disengagement and leakage requirements of that s

c] The VBS, its parts or ACCESSORIES shall not be equipped with connectors that permit a FU
CONNECTION with a connector complying with ISO 80369-7:2016.

Check compliance by application of the tests of 1SQ 5356-1:2015 and functional testing.
201.101.1.2 Other named ports

201.101.1.2.1 General

OPERATOR-detachable connectors uséd within the vBs for:

a] control functions;
b) monitoring functions; and
c)] other ACCESSORY.-fuhctions;

shall be non-intérchangeable.

Check compliance by functional testing.

201101.1.2.2 PATIENT-CONNECTION PORT

ing with

6-1:2015
tandard.

NCTIONAL

The PATIENT-CONNECTION PORT shall be one of the following:

a) afemale 15 mm conical connector complying with ISO 5356-1:2015, or
b) acoaxial 15 mm/22 mm conical connector complying with ISO 5356-1:2015.

Check compliance by application of the tests of SO 5356-1:2015.

201.101.1.2.3 * MANUAL VENTILATION PORT

The VENTILATORY SUPPORT EQUIPMENT shall not be equipped with a MANUAL VENTILATION PORT.

Check compliance by inspection.
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201.101.1.2.4 ACCESSORY port

If provided, each ACCESSORY port shall:

a) comp

ly with ISO 80369-1:2010;

NOTE 1 Itis expected that the RESP-125 connector of ISO 80369-2[16] will meet this criterion.

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

c) bepr

NOTE

gaseq

Check compliance by inspection and application of the tests of 1ISO 80369-1:2010.

201.101

If a port §
a) notb

b) bepr

c) bepr

Check commpliance by inspection and application of the tests of IS0 5356-1:2015.

201.101

a) An o
with

NOT}

b) VENT
PERF

Check compliance by functional testing and application of the tests of 1SO 80369-1:2010.

201.101

Any OPEF
cannotb

Check cq

pvided with a means to secure closure alter removal oI the ACCESSORY.

2 This port connects to the GAS PATHWAY and is generally used for measuring pressure, sampling [of
or for introduction of therapeutic aerosols.

1.2.5 Monitoring probe port

s provided for introduction of a monitoring probe, it shall:

e compatible with connectors specified in ISO 5356-1:2015;
pvided with a means to secure the probe in position; and

pvided with a means to secure closure after removal ofthe probe.

1.2.6 Oxygen inlet port

kygen inlet connector of the VENTILATQRY SUPPORT EQUIPMENT, which is OPERATOR-detachable
put the use of a TOOL, shall comply with ISO 80369-1:2010.

It is expected that the RESP-6000 connector of ISO 80369-2[16] will meet this criterion.

LATORY SUPPORT EQUIPMENT-With this inlet connector shall maintain BASIC SAFETY and ESSENTIAL
DRMANCE with oxygen supply systems up to 600 kPa, in NORMAL CONDITION.

1.2.7 Flow-direction-sensitive components

t

—

L ATOR-detachable FLOW-DIRECTION-SENSITIVE COMPONENT of the VBS shall be so designed that
e fitted'in'such a way that it presents an unacceptable RISK to the PATIENT.

mpliance by inspection of OPERATOR-detachable FLOW-DIRECTION-SENSITIVE COMPONENTS and

o oy

inspectio

f i o DICIZAZAN AT R N bl
I Uj U NION VIAINAULIVILIN T T'ITLIG.

201.102 Requirements for the vBS and ACCESSORIES

201.102.1 * General

All VENTILATOR BREATHING SYSTEMS, their parts and ACCESSORIES shall comply with the requirements of this
document, whether they are produced by the MANUFACTURER of the VENTILATORY SUPPORT EQUIPMENT or
by another entity (“third-party manufacturer” or healthcare provider).

Check compliance by the tests of this standard.
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201.102.2 Labelling

a) The ACCOMPANYING DOCUMENT provided with each VBS, its parts or ACCESSORIES, compliant with
201.102.1, shall include at least one MODEL OR TYPE REFERENCE of compatible VENTILATORY SUPPORT

EQUIPMENT.

b) Statements shall be included in the ACCOMPANYING DOCUMENT of each VENTILATOR BREATHING SYSTEM, its

parts or ACCESSORIES to the effect that:

H-ventiator—breathing—systems,—their—parts—and—aceessories—are—validated—foruse—with specific
ventilators,

2) incompatible parts can result in degraded performance, and

3) the responsible organization is accountable for the compatibility of the ventilator and [all of the

parts and accessories used to connect to the patient before use.

Check compliance by inspection of the ACCOMPANYING DOCUMENT.

2P1.102.3 Breathing sets

a] Breathing sets, other than heated breathing sets, intended ‘for use in the VBS shall con
[SO 5367:2014.

b) Heated breathing sets shall comply with ISO 80601-2:74:2017, 201.102.3.2.

Check compliance by application of the tests of 1ISO-5367:2014 or ISO 80601-2-74:2017, as approp
201.102.4 * Humidification

201.102.4.1 HUMIDIFIER
Any HUMIDIFIER, including heated breathing sets, either incorporated into the VENTILATORY

190 80601-2-74:2017.
Check compliance by applicdtion of the tests of 1SO 80601-2-74:2017.

201.102.4.2 HEAT AND MOISTURE EXCHANGER (HME)

Apy HME, either‘incorporated into the VBS or recommended for use with the VBS, shall con
IS0 9360-1:2000 or ISO 9360-2:2001.

Check compliance by application of the tests of ISO 9360-1:2000 or I1SO 9360-2:2001.

2P1.102.5 BREATHING SYSTEM FILTERS (BSF)

ply with

riate.

SUPPORT

EQUIPMENT or recommended for use with the VENTILATORY SUPPORT EQUIPMENT, shall comlply with

ply with

Any BSF, either incorporated into the VENTILATORY SUPPORT EQUIPMENT or recommended for use

with the

VENTILATORY SUPPORT EQUIPMENT, shall comply with the relevant requirements of ISO 23328-1:2003 and

SO 23328-2:2002.
Check compliance by application of the tests of 1SO 23328-1:2003 and ISO 23328-2:2002.

201.103 * Spontaneous breathing during loss of power supply

a) A PROTECTION DEVICE shall be provided to allow spontaneous breathing when normal ventilation is
compromised as a result of the electrical or pneumatic supply power being outside the values

necessary for normal operation.
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ROTECTION DEVICE may be provided by a MASK or ACCESSORY.

c) Under these conditions, the inspiratory and expiratory pressure drop measured at the PATIENT-
CONNECTION PORT with all recommended ACCESSORIES in place shall not exceed 6,0 hPa (6,0 cmH;0) at
a flowrate of:

1) 301/min for VENTILATORY SUPPORT EQUIPMENT intended to provide a

DELIVERED VOLUME,

V4e1 = 300 ml;
2) 15t minr—for—VENTHATORY—SHPPORTEQHPMENT—intended—to—provide—a—PEHVERED—VOEHY
Vel < 300 ml;
NOTE  [This requirement is intended to allow the PATIENT to breathe spontaneously under cempromis
conditions.
Check compliance by functional testing and measurement of flowrate, pressure, and. resistance at t
PATIENT-QONNECTION PORT with that combination of ACCESSORIES indicated in the instrictions for use whi
produces|the greatest pressure drop.
201.104 * Training

In the application of the requirements of IEC 62366-1:2015, 5.6, 57:1'b), 5.7.3 d) and 5.8 training shz

be consid

NOTE

Check co

201.10

a) The Y
oper]

ered necessary for both the LAY OPERATOR and the designee of the RESPONSIBLE ORGANIZATION.

Requirements for training are found in IEC 62366-1:2015i5.8.

mpliance by inspection of the ACCOMPANYING DOCUMENT and the USABILITY ENGINEERING FILE.

5 * Indication of duration of operation

ENTILATORY SUPPORT EQUIPMENT shall have means to indicate visually the cumulative hours
ation of the VENTILATORY SUPPORT.EQUIPMENT, either

1) ayitomatically, or

2) b
b) The
1) 1

2) 1

/ OPERATOR action.
UENTILATORY SUPPORT EQUIPMENT should also have means to indicate visually
he time sirice'the last preventive maintenance, or

he time until the next recommended preventive maintenance.

Check compliance hy inspection

bd

e
Ch

111

pf

201.10

6 FUNCTIONAL CONNECTION

201.106.1 General

BASIC SAFETY and ESSENTIAL PERFORMANCE shall be maintained

if connections to the FUNCTIONAL

CONNECTION of VENTILATORY SUPPORT EQUIPMENT are disrupted or if the equipment connected to those

parts fail

S.

Check compliance by functional testing.
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201.106.2 * Connection to an electronic health record

VENTILATORY SUPPORT EQUIPMENT should be equipped with a FUNCTIONAL CONNECTION that permits data
transmission from the VENTILATORY SUPPORT EQUIPMENT to e.g. an electronic health record.

201.106.3 * Connection to a DISTRIBUTED ALARM SYSTEM

VENTILATORY SUPPORT EQUIPMENT should be equipped with a FUNCTIONAL CONNECTION that permits
connection to a DISTRIBUTED ALARM SYSTEM.

2

re

c}

a

2/01.107 Display loops

2P1.107.1 Pressure-volume loops

Check compliance by inspection

2D1.107.2 Flow-volumeloops

1.106.4 Connection for remote control

VENTILATORY SUPPORT EQUIPMENT may be equipped with a FUNCTIONAL CONNECTION for cennection for

mote control of the VENTILATORY SUPPORT EQUIPMENT.

VENTILATORY SUPPORT EQUIPMENT is provided with the display of pressure-volume loops:

the graph shall use:
1) DELIVERED VOLUME on the vertical axis;
2) AIRWAY PRESSURE on the horizontal axis;
positive values shall be on the top and the right of the display;
increases in DELIVERED VOLUME shall be-positive values;

the volume shall be reset to the ofigin at the beginning of each breath.

If VENTILATORY SUPPORT EQUIPMENT is provided with the display of flow-volume loops:
1) the graphishall use:
i)"flowrate on the vertical axis;

ii) DELIVERED 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 DELIVERED VOLUME shall be positive
values;

4) the volume shall be reset to the origin at the beginning of each breath.

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 compliance by inspection.
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201.108 POWER SUPPLY CORDS

Any DETACHABLE POWER SUPPLY CORD or detachable d.c. power cord of an electrically powered
VENTILATORY SUPPORT EQUIPMENT shall be protected against accidental disconnection from the
VENTILATORY SUPPORT EQUIPMENT under a force of 30 N.

Check compliance by inspection and, for VENTILATORY SUPPORT EQUIPMENT when provided with an APPLIANCE
COUPLER or detachable d.c. power cord, by the following test.

a) Subject the DETACHABLE POWER SUPPLY CORD for 1 min to an axial pull of force of 30 N.

b) Durin
deta
SUPP.

201.10

Means of
descripti

EXAMPLE

EXAMPLE

lg the test, the MAINS CONNECTOR becoming disconnected from the APPLIANCE INLET or b
chable d.c. power cord becoming disconnected from the d.c. input connector of the VENTILATO
DRT EQUIPMENT is considered a failure.

O VENTILATORY SUPPORT EQUIPMENT security

restricting access to changing or to the storage of changes shall be described in the technig
pn [see 201.12.2.101 d) and 208.6.12.101 ¢)].

1  Access controlled by a TOOL.

separate from the instructions for use.

EXAMPLE

NOTE 1
the passw

EXAMPLE
EXAMPLE

NOTE 2

OPERATOR].

Check co

202 El

IEC 6060
202.4.3.

3 Access controlled by individual OPERATOR password.

For a password to be considered secure, the owner-of the password needs to be capable of changi}
ord.

4  Access controlled by voice recognition.
5  Access controlled by fingerprints:

Multiple means of restriction can be needed (e.g. one for the RESPONSIBLE ORGANIZATION and one for ea

mpliance by inspectiof of the technical description.

ectromagnétic disturbances — Requirements and tests

1-1-2:2014 applies except as follows:

Il *«Compliance criteria

2 Access controlled by RESPONSIBLE ORGANIZATION password)and a technical description that |i

e
RY

al

g

Cth

Amendm

brit{replace the second dash of 4.3.1 with):

— the VENTILATORY SUPPORT EQUIPMENT operated using the conditions and test configuration of
201.12.1.101 or 201.12.1.102.

202.5.2.2.1 Requirements applicable to all ME EQUIPMENT and ME SYSTEMS

Amendment (add note to list element b)):

NOTE

The requirements of this document are not considered deviations or allowances.

Additional subclause:

202.8.1.101 * Additional general requirements
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a) The VENTILATORY SUPPORT EQUIPMENT shall be tested according to the requirements for the HOME
HEALTHCARE ENVIRONMENT.

b) The following degradations, if associated with BASIC SAFETY or ESSENTIAL PERFORMANCE, shall not be
allowed:

1) component failures;

2)

changes in programmable parameters or settings;

3)

4)

5)

6)

7)

2006 Usability

IEC 60601-1:6:2010+AMD1:2013 applies except as follows:
For VENTILATORY SUPPORT EQUIPMENT, the following shall be considered PRIMARY OPERATING FUNCT

a)] @bserving monitored ventilation parameters from the intended OPERATOR'S position;

reset to default settings;

change of operating mode;

EXAMPLES Change of breath type, ventilation mode, ventilatory frequency, I:E ratio.
initiation of an unintended operation;

for volume-controlled breath types, during the testing, the errorof:

i) the DELIVERED VOLUME of individual breaths greater shall not deviate by more than

ii) the DELIVERED VOLUME averaged over a one-minute interval shall not deviate by 1y
25 %;

for pressure-controlled breath types, during, the testing, the error at the PATIENT-CO
PORT shall not deviate by more than twice.the AIRWAY PRESSURE accuracy limit disclos
instructions for use for

i) static pressure, or

ii) dynamic pressure.

35 %;

ore than

INNECTION
ed in the

c] The VENTILATORY SUPPORT ‘EQUIPMENT may exhibit temporary degradation of performance (e.g.
deviation from the perfoymance indicated in the instructions for use during IMMUNITY tes{
does not adversely affect BASIC SAFETY or ESSENTIAL PERFORMANCE.

ing) that

ONS:

EXAMPLE 1 Airway pressure.

b) configuring the VBS including connection of the detachable parts of the VBS to the VENTILATORY
SUPPORT EQUIPMENT;

EXAMPLES 2

HUMIDIFIER, nebulizer, water-trap, tubing, BREATHING SYSTEM FILTER, MONITORING EQUIPMENT.

c) connecting or disconnecting the PATIENT-CONNECTION PORT of the VBS to the PATIENT-interface;

d) PROCESSING the VBS components;
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e) starting the VENTILATORY SUPPORT EQUIPMENT from power off including performing the start-up
PROCEDURE;

f) turning off the VENTILATORY SUPPORT EQUIPMENT;

g) carrying the VENTILATORY SUPPORT EQUIPMENT with one hand

1) either directly, or

2)

v caof o coreing caca o1 oo bog.

h) attadhing and disconnecting the VENTILATORY SUPPORT EQUIPMENT to prevent unwanted moVement
during transport while in use.

The follo

i) performing a basic pre-use functional check of the VENTILATORY SUPPORT EQUIPMENT including the
ALARM SYSTEM;

j) setting and inadvertent change of settings of the OPERATOR-adjustable contrels:

1)

2) [Inactivating ALARM SIGNALS;

3)

4)

k) switg

1) connécting and disconnecting the DISTRIBUTED ALARM SYSTEM,;

m) testinlg power sources;

n) starti

0) activating standby.

The follo

NOTE
even thou|

setting ALARM LIMITS;

switching between different ventilation modes and breath types; and

setting ventilation control parameters;

Py ooCOT T Car Ty itrg castoT I oSt oag,;

wing functions, if available, also shall be considered PRIMARY OPERATING FUNCTIONS}

EXAMPLES 3 Ventilatory frequency, PEEP, pressure support, INSPIRATORY TIME or I:E ratio

hing between power sources;

Ing ventilation fromrstandby; and

Wwing actions associated with ventilation also shall be considered PRIMARY OPERATING FUNCTIONS$:

For the-purposes of this document the following functions are considered PRIMARY OPERATING FUNCTIONS
oh-they are not performed on the VENTILATORY SUPPORT EQUIPMENT’S OPERATOR-EQUIPMENT INTERFACE.

p) humidifying/conditioning gases delivered through the vBs; and

q) positioning the PATIENT and the VENTILATORY SUPPORT EQUIPMENT on a wheelchair.
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208 General requirements, tests and guidance for alarm systems in medical
electrical equipment and medical electrical systems

IEC 60601-1-8:2006+AMD1:2012 applies except as follows:

Replacement:

208.6.5.4.2 Selection of DEFAULT ALARM PRESET

aa) Whenever the VENTILATORY SUPPORT EQUIPMENT

1) is in HEALTHCARE PROFESSIONAL OPERATOR-mode,

2) the HEALTHCARE PROFESSIONAL OPERATOR indicates to the VENTILATORY SUPPORT EQUIPMENT,
preferably through a function, that a different PATIENT has been connected-te)the VENTILATORY
SUPPORT EQUIPMENT, then:

3) the default VENTILATORY SUPPORT EQUIPMENT settings, including the DEFAULT ALARM PRESET, shall
be automatically selected, or

4) means shall be provided for the HEALTHCARE PROFESSIONAL OPERATOR to select the VENTILATORY
SUPPORT EQUIPMENT settings, including the ALARM SETTINGS.

bb) Whenever the VENTILATORY SUPPORT EQUIPMENT:
1) isin LAY OPERATOR mode,
2) the OPERATOR switches the VENTILATORY SUPPORT EQUIPMENT on, then:

3) the VENTILATORY SUPPORT EQUIPMENT:shall assume the retained VENTILATORY SUPPORT EQUIPMENT
settings from previous use, or

4) means shall be provided fof the OPERATOR to select VENTILATORY SUPPORT EQUIPMENT preset,
including the ALARM SETTINGS.

c¢) Means shall be provided-to'ensure that the VENTILATORY SUPPORT EQUIPMENT settings are retained.

neck compliance by funictional testing and inspection.

ditional subclauses:

ptwithstanding the requirements of IEC 60601-1-8:2006+AMD1:2012, the VENTILATORY| SUPPORT

C
A
208.6.12.101*Additional requirements for ALARM SYSTEM logging
N
EQUIPMENT:shall:

a)] bevequipped with an ALARM SYSTEM log for all ALARM CONDITIONS and all ALARM SIGNAL ingctivation

<tates with a r‘apar‘ify ofatleast 1 000 events;

b) not lose the contents of the ALARM SYSTEM log during a loss of power for less than 365 d unless
deleted by RESPONSIBLE ORGANIZATION action;

c) not permit the LAY OPERATOR to erase the contents of the ALARM SYSTEM log (see 201.109);
d) thislog shall also include at least the following events:
1) initial state of the VENTILATORY SUPPORT EQUIPMENT;

2) change of ventilation settings;
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3) change of ALARM SETTINGS;

4) power supply source change;
5) access mode;

6) result of the last pre-use check;

e) the log may consist of multiple individual logs.

Check compliance by inspection and functional testing.

211 Requirements for medical electrical equipment and medical electrical
systems used in the home healthcare environment

[EC 606(0/1-1-11:2015 applies except as follows:

211.7.4.F Additional requirements for CLEANING, DISINFECTION and STERILIZAFION
Amendment (add after ‘INTENDED USE, ’in the first paragraph):

in either NORMAL CONDITION or SINGLE FAULT CONDITION,

Additiondl subclause:

211.10.1.1 General requirements for mechanical strength

Amendment (add before the first paragraph):

aa) The tests of Clause 10 of IEC 60601-1-11:2015 and,15:3 of IEC 60601-1:2005+AMD1:2012 shall be
performed on the same test VENTILATORY SUPPORT*EQUIPMENT after the tests of 201.11.6.6 of this
docyment are performed.

bb) If mpre than one PROCEDURE is specified\in the instructions for use, each PROCEDURE shall be $o
testgd. A separate VENTILATORY SUPPORT EQUIPMENT may be used for each specified PROCEDURE.

[EC 606()1-1:2005+AMD1:2012, annexes, apply, except as follows:
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Guide to marking and labelling requirements for ME EQUIPMENT and

ME SYSTEMS

CH0601T-1-2005FAMD 172012, Annex C, appHes, eXcept as follows:
ldition:
D1.C.1 Marking on the outside of ME EQUIPMENT, ME SYSTEMS or their parts
Hditional requirements for marking on the outside of VENTILATORY SUPPORT EQUIPMENT, its parts and
[CESSORIES are found in Table 201.C.101.
Table 201.C.101 — Marking on the outside of VENTILATORY SUPPORT-EQUIPMENT, its par{s or
ACCESSORIES
Description of marking Subclause
Any particular warnings or precautions relevant to the immediate 201.7.2.101a) 1)
operation of the VENTILATORY SUPPORT EQUIPMENT
Arrow indicating the direction of the flow for FLOW-DIRECTION-SENSITIVE 201.7.2.101b) 1)
COMPONENTS, if applicable
Containing natural rubber late, if applicable 201.7.2.13.101 a)
For ACCESSORIES supplied separately, indicatiotvof 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 of 201.7.2.13.101, 201.7.2.4.101a) 1
201.7.2.17.101 and 201.7.2.101
For each vBs, part and ACCESSORY, contains phthalates or other substances, 201.11.7dd) 1)
if applicable
For packaging of each\vBS, part and ACCESSORY, contains phthalates, if 201.11.7 dd) 2)
applicable
For packaging;centaining natural rubber latex, if applicable 201.7.2.17.101 a) 3)
For packaging, description of the contents 201.7.2.17.101a) 1)
For packaging, identification reference to the batch, type or serial number 201.7.2.17.101 a) 2)
Trigger sensitivity control lowest number to represent the setting for the 201.7.4.2bb) 1)
Teast PATIENT effort, if applicable
Trigger sensitivity control minimum and maximum settings self-evident, if 201.7.4.2 aa)
applicable
Trigger sensitivity control not only numeric, if applicable 201.7.4.2 bb) 2)
Warning not to obstruct the GAS INTAKE PORT, if applicable 201.7.2.101 b) 2)
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201.C.2 ACCOMPANYING DOCUMENTS, general

Additional requirements for general information to be included in the ACCOMPANYING DOCUMENTS of
VENTILATORY SUPPORT EQUIPMENT or its parts are found in Table 201.C.102.

201.C.3

Addition
SUPPORT §

46

Table 201.C.102 — ACCOMPANYING DOCUMENTS, general

Description of requirement

Subclause

For each vBS and ACCESSORY, the MODEL or TYPE REFERENCE of at least one

201.102.2 a)

compatible VENTILATORY SIIPPORT EQUIPMENT

For
brea
speq

pach VBS, part and ACCESSORY, a statement to the effect that ventilator
thing systems, their parts and accessories are validated for use with
ific ventilators

201.102.2b) 1)

For
inco

pach VBS, part and ACCESSORY, a statement to the effect that
mpatible parts can result in degraded performance

201.102.2b)2)

For

resp
vent
pati

pach VBS, its parts or accessories, a statement to the effect that the
onsible organization is accountable for the compatibility of the
ilator and all of the parts and accessories used to connect to the
ent before use

201.402.2 b) 3)

List

or the information to locate the list, if required

of designated MASKS or ACCESSORIES required to control rebreathing

201.12.4.106 d) 1) ii)

Maximum time-weighted average input flow for each gas, if applicable 201.4.11.101.2 3) i)
Maximum transient input flow for each gas, if applicable 201.4.11.101.2 3)ii)
Nanje or trade name and address of the MANUFACTURER andwhere the 201.7.9.1
MANPFACTURER does not have an address within the locale an authorized

repilesentative

Units of measure for AIRWAY PRESSURE capable of being configured in hPa 201.7.4.3 bb)
Units of measure for volumes, flows and leakages expressed as STPD or 201.7.4.3 aa)

BTPS

as appropriate

VEN
app

ILATORY SUPPORT EQUIPMENT is a high' flow device warning, if
icable

201.4.11.101.2 3) iii)

Wari
that
brea

ning statement to the effect-that failure to use a mask or accessory
minimizes rebreathing of carbon dioxide or permits spontaneous
thing can cause asphyxiation, if applicable

201.12.4.106 d) 1) i)

ACCOMPANYING.DOCUMENTS, instructions for use

QUIPMENTOT its parts are found in Table 201.C.103.

Table 201.C.103 — Instructions for use

Description of requirement

hl requirements for information to be included in the instructions for use of VENTILATO

Subclause

Accuracy of expired volume MONITORING EQUIPMENT, if so equipped

201.12.4.102

Alternative SUPPLY MAINS, maximum current required

201.11.8.101.2 b) 4)

Alternative SUPPLY MAINS, means of connection

201.11.8.101.2 b) 1)

Alternative SUPPLY MAINS, NOMINAL voltage range

201.11.8.101.2 b) 3)

Alternative SUPPLY MAINS, RATED voltage range

201.11.8.101.2 b) 2)

Y
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Description of requirement

Subclause

Any adverse effect of any recommended ACCESSORY on the BASIC SAFETY
or ESSENTIAL PERFORMANCE of the VENTILATORY SUPPORT EQUIPMENT, if
applicable

201.7.9.2.14.101 b)

Any natural rubber latex-containing components, if applicable

201.7.2.13.101 d)

A-weighted sound power level emitted by the VENTILATORY SUPPORT
EQUIPMENT

201.9.6.2.1.101 b)

A I, R | | 1 1 LW apas N ) 41
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EQUIPMENT

Behaviour of the VENTILATORY SUPPORT EQUIPMENT after a switchover to
the INTERNAL ELECTRICAL POWER SOURCE or alternative SUPPLY MAINS

201.11.8.1011g) 2)

Behaviour of the VENTILATORY SUPPORT EQUIPMENT while the INTERNAL
ELECTRICAL POWER SOURCE or external reserve electrical power source is
recharging

201.118101.1 g) 3)

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)

Disclosure of 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 markingthe ACCESSORY is
not practicable, the requirements of 201.7.2.13,101, 201.7.2.17.101
and 201.7.2.4.101

201.7.2.4.101 b)

For each VBS, part and ACCESSORY containing phthalates or other
substances, information on RESIDUAL RISKS for children or treatment of
pregnant or nursing women

201.11.7 dd) 1)2)

For each vBs, part and ACCESSORY‘eontaining phthalates or other
substances, on appropriate precautionary measures, if applicable

201.11.7 dd) 1)2)

For the HEALTHCARE PROFESSIONAL OPERATOR instructions for use, the
information contained in instructions for use for LAY OPERATOR

201.7.9.2.1.101 ¢)

For the HEALTHCARE/PROFESSIONAL OPERATOR instructions, a description
of how the listéd’ ALARM CONDITIONS can be tested

201.7.9.29.101.2b) 1

For the HEALTHCARE PROFESSIONAL OPERATOR instructions, an explanation
of the/meaning of the IP classification marked on the ME EQUIPMENT

201.7.9.2.8.101b) 2)

Forthe HEALTHCARE PROFESSIONAL OPERATOR instructions, any limitation
of parameter settings

201.7.9.29.101.2a) 5

For the HEALTHCARE PROFESSIONAL OPERATOR Instructions, method by
which all functions and settings necessary for NORMAL USE can be
functionally tested to determine if they are operating correctly

201.7.9.2.6.101bJ 1)

For the HEALTHCARE PROFESSIONAL OPERATOR instructions, method which
can determine whether or not the assembled breathing tubes and
related ACCESSORIES are suitable for use

201.7.9.2.8.101b) 1)

For the HEALTHCARE PROFESSIONAL OPERATOR instructions, 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, the intended
range of delivered volume

201.7.9.2.9.101.2 b) 3)
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Description of requirement

Subclause

For the HEALTHCARE PROFESSIONAL OPERATOR instructions, the methods
for controlling the cycling

201.7.9.2.9.101.2 a) 2)

For the HEALTHCARE PROFESSIONAL OPERATOR instructions, the parameter
settings

201.7.9.2.9.101.2 a) 3)

For the HEALTHCARE PROFESSIONAL OPERATOR instructions, the range of
parameter settings

201.7.9.2.9.101.2 a) 4)

For gheHEAETHEARE-PROFESSIONATOPERATORHIStrtretions; the RATED
range of compliance of the assembled OPERATOR-detachable parts of
the y¥BS, over which the accuracies of set and monitored volumes and
pregsures are maintained

For fhe HEALTHCARE PROFESSIONAL OPERATOR instructions, the RATED
range of inspiratory and expiratory GAS PATHWAY resistances of the
assgmbled OPERATOR-detachable parts of the VBS, over which the
accyracies of set and monitored volumes and pressures are
maiptained

201.7.9.2.9.101.2 b) 2)i) and
ii)

For the HEALTHCARE PROFESSIONAL OPERATOR instructions, the working
priniciple of each of the VENTILATORY SUPPORT EQUIPMENT’S ventilation
modes including waveforms

201.7.9.2.9.101.2 a) 1)

For fthe LAY OPERATOR instructions, a description of a means to
detdrmine the operation time of the INTERNAL ELECTRICAL POWER SOURCE,
if prpvided

201.7.9.2.9.101.1 a) 2)

For the LAY OPERATOR instructions, a description of how to.connect a
DISTRIBUTED ALARM SYSTEM

201.7.9.2.9.101.1b) 1)

For the LAY OPERATOR instructions, an explanation of the meaning of
the ]P classification

201.7.9.2.9.101.1a) 1)

For the LAY OPERATOR instructions, conditions.\inder which the
VENTILATORY SUPPORT EQUIPMENT maintains'the’accuracy of controlled
and [displayed variables

201.7.9.2.9.101.1a) 1)

For the LAY OPERATOR instructions, method by which the assembled
bredthing tubes and related ACGESSORIES can be functionally tested to
detdrmine if they are operating-eorrectly

201.7.9.2.8.101 a) 1)

For the LAY OPERATOR instructions, method by which the switchover to
and [operation from the INTERNAL ELECTRICAL POWER SUPPLY can be
fundtionally tested-to.determine if they are operating correctly

201.7.9.2.8.101 a) 2)

For the LAY OPERATOR instructions, the MODEL OR TYPE REFERENCE needed
to perform the'pre-use check can be performed

201.15.102 ¢)

For the’tAY OPERATOR instructions, the PROCEDURE by which pre-use
chegkcan be performed

201.15.102 d)

For VENTILATORY SUPPORT EQUIPMENT, its parts or ACCESSORIES intended
for single -use, information on known characteristics and technical
factors known to the MANUFACTURER that could pose a RisK if the
VENTILATORY SUPPORT EQUIPMENT, its parts or ACCESSORIES would be
reused

201.7.9.2.1.102 a)

For VENTILATORY SUPPORT EQUIPMENT, its parts or ACCESSORIES intended
for single use, the consequences for the PATIENT if use is beyond the
specified duration of use

201.7.9.2.1.102 b) 2)

For VENTILATORY SUPPORT EQUIPMENT, its parts or ACCESSORIES intended
for single-use, intended duration of use

201.7.9.2.1.102 b) 1)
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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 for a pressure-controlled breath in
NORMAL CONDITION

201.12.1.102 b) 3)

Maximum error of the AIRWAY PRESSURE at the end of the expiratory
phase in relation to the set value under leak for a pressure-controlled
breath in NORMAL CONDITION under leak condition

201.12.1.102 b) 4)

Maximum error of the AIRWAY PRESSURE at the end of the inspiratory

201.12.1.102 b) 1)

phase in relation to the set value for a pressure-controlled breath in
NORMAL CONDITION

Maximum error of the AIRWAY PRESSURE at the end of the inspiratory
phase in relation to the set value under leak for a pressure-controlled
breath in NORMAL CONDITION under leak condition

201.12.1.102b) 2)

Maximum error of the DELIVERED VOLUME in relation to the set value for
a volume-controlled breath in NORMAL CONDITION

201.12.1.101 b) 1)

Maximum error of the PEEP in relation to the set value for a volume-
controlled breath in NORMAL CONDITION

201.12.1.101 b) 2)

Minimum time between complete loss of INTERNAL ELECTRICAL PQWER
SOURCE and the start of the Low PRIORITY impending INTERNAL ELEGTRICAL
POWER SOURCE failure ALARM CONDITION

201.11.8.101.1 g) 4) i]

Minimum time between complete loss of INTERNAL ELEETRICAL POWER
SOURCE and the MEDIUM PRIORITY impending INTERNAL ELECTRICAL POWER
SOURCE failure ALARM CONDITION

201.11.8.101.1 g) 4) i

Operational time of the power source when fullyscharged

201.11.8.101.1 g) 1)

Performance and pass-fail criteria for other breath types in NORMAL
CONDITION

201.12.1.103 a)

Processing or reprocessing PROCESS instructions for the VENTILATORY
SUPPORT EQUIPMENT and its ACCESSORIES

201.11.6.6 dd) 2)

Separate instructions for usé-for HEALTHCARE PROFESSIONAL OPERATOR

201.7.9.2.1.101 a) 2)

Separate instructions for-use for LAY OPERATOR

201.7.9.2.1.101a) 1)

Summary description of the VENTILATORY SUPPORT EQUIPMENT algorithm
for determiningthe' AIRWAY PRESSURE ALARM LIMIT, if provided

201.12.4.101.2 f)

Warning stdtement to the effect that do not add any attachments or
accessories to the ventilator that are not intended for use in
combination with the ventilator, as stated in the instructions for use of
thewentilator or accessory may not function correctly leading to the
risk'of degradation of health of the patient

201.7.9.2.2.101b)

Warning statement to the effect that do not connect the ventilator to

201.79.2.2.101 €)

the battery of a wheelchair battery-powered wheelchair unless the
connection is listed in the instructions for use of the ventilator or
wheelchair as this can affect the ventilator performance which
consequently can result in degradation of health of the patient

Warning statement to the effect that do not cover the ventilator or
place in a position that affects proper operation”, including applicable
examples

201.7.9.2.2.101a)
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Description of requirement

Subclause

Warning statement to the effect that do not use the ventilator at an
altitude above [insert maximum RATED altitude] or outside a
temperature of [insert RATED temperature range]. Using the ventilator
outside of this temperature range or above this altitude can affect the
ventilator performance which consequently can result in degradation
of health of the patient

201.7.9.2.2.101 d)

Warning statement to the effect that the ventilation supplied to the

201.7.9.2.2.101 h)

pati
pne

ontcan he qr‘uorcn]y affacted k}r tha g')c added l‘\y the use of o

matic nebuliser, if applicable

Wari
ave

ning statement to the effect that this ventilator is not suitable for
htilator-dependent patient

201.7.9.2.2.101 g)

War
disc
only
detd
vent

ning statement to the effect that to reduce the likelihood of
bnnection and to prevent adverse ventilator performance, use
accessories compatible with the ventilator. Compatibility is
rmined by reviewing the instructions for use of either the
ilator or the accessories

201.7.9.2.2.101f)

War
hum
repl

ning statement to the effect that when using nebulisation or
idification, the breathing system filter will require more frequent
hcement to prevent increased resistance or blockage, if applicable

201.7.9.2.2.101 ¢)

Whi
EQUI

during both NORMAL CONDITION and SINGLE FAULT CONDITION

ch 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)

201.C4

Addition
SUPPORT K

ACCOMPANYING DOCUMENTS, technical description

QUIPMENT or its parts are found in Table 201.C.104.

Table 201.C.104— Technical description

hl requirements for information to be isncluded in the technical description of VENTILATO

Description of requirement

Subclause

Des
ALAHR
star

fription of a method for checking the function of ALARM SYSTEM for
M CONDITIONS of this document, if not performed automatically at

-up

201.7.9.3.101 a)

Disg

losure of the interdepéndence of control functions

201.7.9.3.1.101 b)

Disd

losure of the unceytainty for each disclosed tolerance

201.5.101.3 b)

List
star

ng of which>ALARM CONDITIONs that are checked automatically at
[-up

201.7.9.3.101 b)

Mealns of restricting access

201.109

Pne

matic diagram of the VENTILATORY SUPPORT EQUIPMENT, including a

201.79.3.1.101 c)

diagram for OPERATOR-detachable parts of the VENTILATOR BREATHING
SYSTEM either supplied or recommended in the instructions for use

Statement to the effect that the responsible organization needs to
ensure the compatibility of the ventilator and all of the parts and
accessories intended to be used to connect to the patient prior to use

201.7.9.3.1.101 e)

50
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Description of requirement

Subclause

Summary description of the filtering or smoothing techniques for all
measured or computed variables that are displayed or used for control

201.7.9.3.1.101 a)

Summary description of the means of initiating and terminating the
inspiratory phase while the ventilator is operating in each of its
ventilatory modes

201.7.9.3.1.101 d)

Summary description of the test method and PROCEDURE to test other
breath modes, if provided

201.12.1.103 )
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Annex D

(informative)

Symbols on marking

IEC 60601-1:2005+AMD1:2012, Annex D, applies, except as follows:

Addition:
Table 201.D.2.101 — Additional symbols on marking
No Symbol Reference Title and description
1 IEC/TR 60878:2015[17] Batch code
ISO 7000-2492 To identify the MANUFACTURER'S batch or
Symbol 5.1.5 lot c.ode, fo}I; exampleon a medlclzil '
150 15223-1:2016 device or the cortesponding packaging.
L 0 I ' The code shallbe'placed adjacent to the
symbol.
2 IEC/TR 60878:2015[17] Catalogue number
ISO 7000-2493 To identify the MANUFACTURER’S
Symbol 5.1.6 catallogile nqmber, }flor example ona
150 15223-1:201%6 medical device or the corresponding
R E F ' packaging. The catalogue number shall
be placed adjacent to the symbol.
3 IEC/TR 60878:2015[17] Serial number
ISO 7000-2498 To identify the MANUFACTURER’S serial
Symbol 5.1.7 nurr.lber, ff)r exampl? ona meleal
1SO 15223-1:2016 device or its packaging. The serial
S N ' number shall be placed adjacent to the
symbol.
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No

Symbol

Reference

Title and description

IEC/TR 60878:2015[17]
ISO 7000-2725

Symbol 5.4.5
1SO 15223-1:2016

Contains or presence of [natural rubber
latex]

On medical devices: to indicate that the
equipment contains the identified
product or substance.

NOTE Replace “XXX” with the symbol
or other identification of the substance

i

18

that 1s contained or present, wheretl
LATEX is used for natural rubber latfex

IEC/TR 60878:2015017]
ISO 7000-2725
EN 15986:2011

Contains or presence of [xxx]

On medical devices: to indicate that[the
equipment contains theridentified
product or substance.

NOTE ReplaceyXXX” with the symhol
or other iderntification of the substance
that is gontained or present, where PHT
is used\for phthalate.

L

IEC/TR 60878:2015017]
ISO 7000-2725

Contains or presence of [xxx]

On medical devices: to indicate thatthe
equipment contains the identified
product or substance.

NOTE Replace “XXX” with the symbol
or other identification of the substance
that is contained or present, where PHT
is used for phthalate.

ditional Annexes:
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Annex AA
(informative)

Particular guidance and rationale

AA 1 Ct\“n“nl gmidance
. CIIcrarguaraaricc

are familiar with the subject of this document but who have not participated in its develepment. An
understanding of the rationales underlying these requirements is considered to be essential for thdir
proper dpplication. Furthermore, as clinical practice and technology change, it is_believed that|a
rationalg will facilitate any revision of this document necessitated by those developments.

This AnnEx provides a rationale for some requirements of this document and is intended for thdse who

AA.2 Rationale for particular clauses and subclauses

The follgwing are rationales for specific clauses and subclause in this, document, with clause and
subclausg numbers parallel to those in the body of the document.¢The numbering is, therefore, npt
consecutjve.

Subclause 201.1.1 — Scope

There are key contextual differences between a home VENTIEATORY SUPPORT EQUIPMENT and a VENTILATQR
intended| for VENTILATOR-DEPENDENT PATIENTS. One difference is the stability of the PATIENT. Another [is
the balahce between ventilation and other important lifestyle functions, such as eating, speaking,
psychosqcial aspects and general physical activity. When choosing and configuring modes, circuits, and
ALARM CONDITIONS, the supervising clinician and.,PATIENT need to balance the knowledge and certainty pf
ventilatign against the PATIENT’S autonomy and lifestyle.

ISO 806(1-2-80 compliant VENTILATORS atrej)used by PATIENTS who require minimal to moderate level pf
support fo provide adequate gas exchange. Without such support, the most fragile of these PATIENTS
would liKely be prohibited from certain activities that they might normally pursue, and this would likelly
interfere| with daily living. The magst fragile of these PATIENTS would likely experience injury with the
loss of thiis artificial ventilation:

Additional information is,eontained in ISO 21954118],
Subclause 201.4.3.101+— Additional requirements for ESSENTIAL PERFORMANCE

ESSENTIAL PERFORMANCE as “ventilation within the ALARM LIMITS set by the OPERATOR or generation of an
ALARM CANDITION*is inclusive of those breaths that the PATIENT modifies outside of the ventilatory
parametgrs.Set by the OPERATOR, but still within the ALARM LIMITS, which are considered safe by the
OPERATOR. 1D is expected that the OPERATOR sets appropriate ALARM LIMITS, which thereby define tﬂ:e
ESSENTIAL PERFORMANCE for a particular PATIENT.

The distributed ESSENTIAL PERFORMANCE criteria captured within Table 201.101 have been identified by
the committees as the minimum clinical performance necessary to reduce the possibility of exposing
the PATIENT to unacceptable RISK. Compliance criteria for some of the clauses within IEC 60601-1,
[SO80601-2-12 and the other applicable collateral standards includes “maintain ESSENTIAL
PERFORMANCE”. The committees have recognized the difficulty in confirming that all aspects of ESSENTIAL
PERFORMANCE are maintained when completing longer duration testing.

Footnote a to Table 201.101 indicates methods of evaluating delivery of ventilation as acceptance
criteria following specific tests required by this document. It is intended to provide criteria which can
be used to easily verify that ESSENTIAL PERFORMANCE has been maintained. Although the degradations
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detailed within 202.8.1.101 are associated with IMMUNITY testing, the same criteria are intended to be
used when the compliance criteria from any other clause or subclause requires confirmation that
ESSENTIAL PERFORMANCE is or has been maintained.

Those aspects of ESSENTIAL PERFORMANCE that cannot be reasonably linked to the compliance criteria
within 202.8.1.101 need to be confirmed via other means. But, one need only confirm that the specific
requirements indicated in 202.8.1.101 are maintained after testing that are likely to have an impact on
specific clinical performance.

Subclause 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 comejinto direct
cgntact 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 ng¢ed to be
irfvestigated regarding BIOCOMPATIBILITY and compatibility with substances that might'pass infto or out
of the PATIENT via the GAS PATHWAYS. Also of concern are electrical HAZARDS shauld any cirfuitry be
incorporated into the VBS. By ensuring that those items are subject to the requirements fof APPLIED
PARTS, these issues are addressed by the requirements already in the generalstandard.

Subclause 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 presgures can
only be maintained if the VENTILATORY SUPPORT EQUIPMENT in N@RMAL CONDITION does not attempit to draw
more flow from the gas source than the gas source is désigned to supply. It is also expefrted that
VENTILATORY SUPPORT EQUIPMENT should be designed to prevent an unacceptable RISK 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 terminal outlets at a[pressure
that is within an internationally agreed-upow pressure range of 280 kPa to 600 kPa undef NORMAL
CONDITION. It is expected that VENTILATQRY SUPPORT EQUIPMENT should operate to their |declared
specification at any supply pressure within this range.

I the case of a pressure regulatorfailure, the gas supply pressure could rise to the pressure regulator’s
supply pressure, which can be“cylinder (tank) pressure. To safeguard against this of similar
eyentualities, gas-specific medical gas supply systems are required to be provided with a means to limit
their output pressure to not more than 1 000 kPa. All gas-powered ME EQUIPMENT should be designed so
ag not to present an unaceeptable RISK if its supply pressure rises up to this value. There is a specific
rgquirement that VENTILATORY SUPPORT EQUIPMENT should continue operation with agceptable
performance suchrthat PATIENTS can continue to be ventilated until such time as normal operation can
be restored or thatalternative arrangements can be made.

VENTILATORS \With maximum RATED input pressures exceeding 600 kPa are required to fulfil these
cgnditions.at up to twice their maximum RATED input pressure.

Undet, the SINGLE FAULT CONDITION that the supply pressure of any one gas drops below 280 kka, 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 also, in the case
of two pressurized gas supplies, automatically switch to use the other gas source (oxygen or air) to
supply the VENTILATOR. This requirement is stated in 201.13.2.101.

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 devices while supplying steady-state
flowrates up to 60 1/min at a single outlet connected directly to the pipeline; account is taken of the
pressure drop in the pipeline supplying the outlet and the pressure drop, at 601/min, across the
terminal unit and the hose assembly connecting the device to the pipeline.
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The MEDICAL GAS PIPELINE SYSTEM is also required to be capable of supplying sufficient gas that this
flowrate 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 601/min to the
required proportion of terminal outlets. However, if the flowrate demand from many adjacent
VENTILATORS exceeds 60 1/min, there is an increased possibility that the VENTILATORY SUPPORT EQUIPMENT
input préssure could fall below 280 KPa, mainly because of the increased pressure drop across the
terminal|unit and input hose assembly (also because of the flow-drop characteristic in the case’pf
pressure|regulators supplying a single terminal outlet).

In additi¢n 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
pressurep and the diameter of piping that is employed in order to minimize the pressure drop, su¢h
transient demands can generally be accommodated from the gas contained locally;within the pipe work
of the MEDICAL GAS PIPELINE SYSTEM. There can be temporary pressure drops of the input pressure at the
inlet of the VENTILATORY SUPPORT EQUIPMENT to below 280 kPa due to transiént flowrates in excess pf
200 1/mip (over 3 s) but most of these drops will be within the supply hese assemblies specified by the
MANUFACTURER. MANUFACTURERS need to evaluate their own designs to‘establish whether any consequent
transienf pressure drop adversely affects the performance of their VENTILATORY SUPPORT EQUIPMENT
when uspd with recommended supply hose configurations and ‘when connected to alternative gas-
specific terminal outlets such as those fitted to cylinder presstire regulators conforming to ISO 10524-1.

VENTILATPORS that can draw greater average or transient:flowrates during INTENDED USE are permitted,
but their| ACCOMPANYING DOCUMENTS are required to diselose those flowrates and warn of the need for|a
different|diversity factor.

The averjage 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 concern because the conditions specified fpr
the test ¢lo not allow a direct comparison between the two values. The subcommittee responsible for
pipeline |standards, ISO/TC 121/SC 6, in~consultation with ISO/TC 121/SC1 and ISO/TC 121/SC3,
agreed t¢ the 60 1/min average flowrate value, and also the 200 1/min for up to 3 s transient flowratgs,
during the preparation of the first_edition of the current series of standards for MEDICAL GAS PIPELINE
SYSTEMS gnd were aware of the-need to satisfy that specification when finalizing the MEDICAL GAS PIPELINE
SYSTEM tgst requirements.

MANUFACTURERS should bé-aware that other medical gas supply system standards permit the fitting pf
gas-specific terminal<©utlets to supply systems such as pendant supply units. Such subsystems restrict
the flow that can be drawn from their terminal outlets.

Subclause 201.5.101 — Additional requirements for general requirements for testing of
ME EQUIPMENT

After dueconsideration, the committees decided that where this document specifies adjoiming Tanges
for variables as the basis for testing and the declaration of performance, the end values of both ranges
should be 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 DELIVERED VOLUME of 300 ml to 1000 ml
and another 100 ml to 300 ml, with each VENTILATORY SUPPORT EQUIPMENT only being required to be
tested for the conditions specified for 2300 ml or <300 ml respectively.

Subclause 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
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standard temperatures are used. Whereas 0 °C is used as standard temperature in physics, either 20 °C
or 21,2 °C (70 °F) is often used in engineering. In ventilation, the gas in the lungs has a temperature
identical to body temperature (~ 37 °C) irrespective of the temperature of the gas delivered by
VENTILATORY SUPPORT EQUIPMENT. The volume of a given amount of gas increases by about 13,5 % from
0°Cto 37 °Corby 5,8 % from 20 °C to 37 °C.

Gas delivery systems supplying pressurised 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.

gas in the lungs is always saturated with water vapour regardless of the humidity of the.gas ¢lelivered
from the VENTILATORY SUPPORT EQUIPMENT. With a standard temperature of 0 °C, 11 of gas refefenced to
STPD (STANDARD TEMPERATURE PRESSURE DRY) can expand the lungs by 1,81 at a pressure of 70 kPa. In
order to have the values comparable among different VENTILATORY SUPPORT EQUIPMENT, it is essential that
tHe information for all VENTILATORY SUPPORT EQUIPMENT is referenced to the-$ame standard cqnditions.
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.

Ir] VENTILATORY SUPPORT EQUIPMENT a variety of flow transducers.dre used. Whereas a hedted-wire
amemometer measures the rate of mass flow of the gas independént of pressure, a pneumotagchograph
measures the flow of gas at the actual pressure. Therefore theqecessary corrections depend o1} the type
of flow transducer. When a pressure correction is required,this can be adequately estimated.

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 humidify can be
anything up to 100 %. When an HME is usedfor humidification, the output of the flow-transducer
depends on whether it is located distal or.proximal to the HME. With a blower-based VENTILATORY
SYPPORT 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
cgnversion of the measured flow sigdal to BTPS reference conditions. However, these errors afe only in
the range of several percent. However, it remains the responsibility of the MANUFACTURER to verify that
the accuracy requirements of 201:12.4.101 and 201.12.4.102 are met.

Subclause 201.5.101.3 — VENTILATORY SUPPORT EQUIPMENT testing errors

When testing VENTILATORY SUPPORT EQUIPMENT performance several of the test parameters cpnnot be
measured without a'Significant degree of measurement uncertainty due to limitations of the [accuracy
that can be achieved, particularly when measuring volumes by the integration of rapidly ichanging
flowrates.

Because of the relative significance of these uncertainties, it is important that MANUFACTURERS fllow for
them when declaring parameter accuracy.

Similarly, it is important for a third-party tester to recognise the significance of the uncertainty in their
owT reasurenrents wirerr testing to-this document:

In practice, this means that, for example, if a MANUFACTURER determines that a parameter has an
intended tolerance of +10 %, but the measurement uncertainty is +3 % then test acceptance criteria is
+7 %. If a third party is testing to this document, they also need to include measurement uncertainty in
their testing. If they subsequently obtain an error of the measured value for that parameter of +15 %,
with a measurement uncertainty of +5 %, then the third-party tester could neither accept nor refute the
MANUFACTURER'’S claim.

Furthermore, the MANUFACTURER is required to disclose the measurement uncertainty for each declared
value in order to provide both information to the RESPONSIBLE ORGANIZATION and guidance for a third-
party tester as to the needed measurement accuracy when testing to this document.
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Subclause 201.6.101 — Additional requirements for classification of ME EQUIPMENT and ME

SYSTEMS

PATIENTS
easily be

who suffer from VENTILATORY IMPAIRMENT or VENTILATORY INSUFFICIENCY get short of breath more
cause the work to breathe is increased. Even with supplemental oxygen usage, the feeling of

shortness of breath and the fatigue caused by the increased work to breathe is likely to lead to a more
sedentary lifestyle. A sedentary lifestyle causes a PATIENT’S body to lose oxygen usage efficiency and this

leads to

increasing shortness of breath with mobility (movement of skeletal muscles). This

phenomenon is likely to cause a PATIENT who suffers from VENTILATORY IMPAIRMENT or VENTILATORY

INSUFFICI

NCY to get progressively weaker and less able to be mobile and participate in the activities of

daily livi
functiond

Initially,
the PATIH
facility d

However
reduce
impaired

This waj
PATIENTS
[inspirat
walk (sh

When ve
disease {
using VEN
enable P
STATIONA|

the bedside and beside a chair or other resting place should be adequate in this application.

When thq

that ventfilatory support is needed during waking and moving hours in order to facilitate mobility and

functiond
the VENT

moving gbout and participating i ADL.

In concly
ADL imp
independ
VENTILAT
IMPAIRME
OPERABLH

ng (ADL). This also means that the PATIENT is likely to get progressively more dependent-on
1 assistance from outside help.

the application of ventilatory support to reduce the work to breathe was limited to times wh¢n
NT with VENTILATORY IMPAIRMENT or VENTILATORY INSUFFICIENCY was admitted to A healthcate
e to an exacerbation or decompensation (cold, flu, or other contributing factor).

we have known for decades that providing PATIENTS with ventilatory support at home can
the work to breathe and ventilatory fatigue and therefore impreve the ventilatory
/insufficient PATIENT’S ability to move about, exercise and participate(ih ADL.

demonstrated in a 1994 study that examined exercise tolerafice and breathlessness fn
with severe Chronic Obstructive Pulmonary Disease (COPD). The study found that “IPS
bry pressure support] improved median walking distance by 62 % compared with the contrpl
m circuit). There was no change in walking distance with.either CPAP or oxygen at 2 1/min”[1pl.

ntilation challenges and the retention of CO; first present in mild to moderate COPD (or other
tates), the PATIENT can gain adequate relief from fatigue related to the work of breathing by
[TILATORY SUPPORT EQUIPMENT during the night arid*while taking breaks during the day. This can
ATIENT with VENTILATORY-IMPAIRMENT to continue to move about and participate in ADIL.
RY VENTILATORY SUPPORT EQUIPMENT (not TRANSIT-OPERABLE) that provides ventilatory support pt

e ventilation challenge reaches a mote'significant level, such as in severe COPD, it is more likely

1l independence in ADL. For this VENTILATORY INSUFFICIENCY PATIENT profile, it is important that
LATORY SUPPORT EQUIPMENT-\be TRANSIT-OPERABLE so that it can accompany the PATIENT while

sion, there is no deubt that exercise and maintaining an active social life with participation |n
roves not only life“expectancy but also life satisfaction. The ability to move and maintajn
ence that is more functional can also cut down on the need for a home health attendant.|A
DR that is only STATIONARY while in use can be adequate for use by a PATIENT with VENTILATORY
NT but the 'PATIENT with VENTILATORY INSUFFICIENCY needs ventilatory support from TRANSIT-

particip

VENTIILATORY SUPPORT EQUIPMENT that facilitates mobility, including doctor visits, and
iomin ADL.

Subclause261:

42 IL . £ .
.0 — UL U HITITASUI CIIITIIU

Additional information is found in rationale for 201.5.101.2.

Subclause 201.7.9.2.2.101 — Additional requirements for warnings and safety notices

b)

The OPERATOR should be aware that only the parts or ACCESSORIES listed in the instructions for use have

been VAL
RISK.

58

IDATED by the MANUFACTURER. The use of non-VALIDATED parts can represent an unacceptable
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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.;

— the connection of parts to the VBS that are not listed in the instructions for use may 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.

‘J

The functionality of BREATHING SYSTEM FILTERS is affected by a number of aspects of structube, properties
and local environment.

At the most basic, a BSF is designed to be a filter that removes particles suspended in gas, ile. a “dry
agrosol”. The particles primarily targeted in the VBS are bacteria or virus particles (although other
particles would be subject to retention). The filtering material (“medium”)ds-¢omposed of a matrix of
sglid material with open passageways to allow gas flow. The passageways in such gas filters are
rglatively large compared to the bacteria and virus particles that @ase to be removed. The spatial
arrangement of the solid part of the filter medium versus the opefirspaces in the medium bfings the
particles in proximity to the surfaces of the medium, where physical forces (electrostatic attragtion and
Van der Waals forces) attract and bind the particles within ¢he matrix, removing them from the gas
flow.

In the practical situation of anaesthesia or respiratory.€are therapy, environmental factors related to
the PATIENT, or the therapy can alter the performance.of the BSF from that which would ocqur in the
simple flow of air with suspended microorganismsthiough the BSF.

he major factor is the presence, phase, and amount of moisture present in the gas flowing though the
F.

0
BY
When there is low humidity in the gas (gaseous phase moisture) the gaseous water molecules generally
pass though the filter medium without'effect. If there is a sufficiently high relative humidity, some BSFs
can adsorb or absorb part of this Humidity.

If|{the moisture exists as a liquidhaerosol, the water droplets can also be retained by the filter.

The properties of a filteymedium that govern the degree to which this interaction with walter takes
place is its relative affinity for water. A medium which readily attracts water is termed “hydrophilic”
and a medium which-neépels water is termed “hydrophobic”. These properties are, in fact, not|discrete,
but exist on a comtinuous scale. Nevertheless, in common parlance filters are grouped irfjto being
(rlelatively) hydrephilic or hydrophobic.

Apother example of liquid phase water can be termed “bulk water”. An example of this is the |collected
condensate that occurs in the expiratory limb of the VBS. Depending on the management of tHe circuit,
and the(positioning of the BSF, this bulk water can actually completely cover and occlude the filter. If a
sufficient pressure is applied, the liquid water can be forced though the pores of the filter medjum. This
requires relatively low pressure for a hydrophilic filter and relatively high pressure for a hydrophobic
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
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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.

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. gross amounts of medications
intended to be nebulised for administration though the VBS).

The effegt of such substances can be an increase in flow resistance of varying degree up to complefe
occlusion at the VENTILATORY SUPPORT EQUIPMENT or physiologic pressures. In the case of nebulis¢d
medicatipns, the type of nebuliser, and its operating parameters are variables that affect the likelihoad
or magnitude of significantly increased BSF flow resistance during a prescribed medicatiom-regimen. |t
should be mentioned that accidental introduction of gross amounts of medication from)the nebuliser
reservoill during OPERATOR or PATIENT manipulation of the VBS has been implicated as 'a.source of acufe
BSF blockiage.

The cause of increased flow resistance in a BSF can be gross blockage of the medium passages, or tie
effects of surfactant properties of the substances introduced into the BSF upenthe hydrophobicity of the
filter medium. It should be noted that medications indicated for nebulisation can contain surfactapt
materialg that are not identified in the medications’ labelling with respect to their presence or their
quantity,| and these can change without notice for a given medication. The effect of these substances
upon floy resistance differs among individual models and brands<f BsFs.

The OPERATOR needs to be aware that the effects of such substances can be manifested as increases [n
the amount of positive AIRWAY PRESSURE required for a VENTILATORY SUPPORT EQUIPMENT-provided breath,
or as an|increase in expiratory flow resistance, resulting in a step-wise increase in intrapulmonary
pressure|that, if not detected, can lead to pneumothorax.

Awareness of the possibility, albeit infrequent. or rare, of such significant increases in BSF flow
resistande, and inclusion in a trouble-shooting scheme for this and other causes of impaired ventilatign
can redufe or eliminate adverse events occurring secondary to BSF flow occlusion.

Direct PATIENT monitoring, and usage of the appropriate settings for, and prompt attention fo,
VENTILATPRY SUPPORT EQUIPMENT ALARM GONDITIONS are essential to provide maximum PATIENT safety.

Once a B}F is recognized to be a(squrce of impaired ventilation, simply removing the occluded BSF and
replacing it with another BSF p€turns ventilation to a normal state.

e)

Wheelchair batteriesyyeven though they mostly convey the appearance that they supply standayd
voltages for auxiliary battery-powered equipment, often provide neither the appropriate connector npr
an adequate voltage range to safely supply the VENTILATORY SUPPORT EQUIPMENT for normal operation.
Depending onithe battery load condition required for the movement of the wheelchair, the voltages
supplied| at. the auxiliary connector often show major voltage drops and simultaneous currept
limltatlo 15, It ib 1caouuab}_y fUl CDCCab}C that thCDC vdal iatiuuo al'tT Uftcll Uutbldc thC CAtCl llcll S‘U‘PPL‘I’ erIAI 'S
ratings of the VENTILATORY SUPPORT EQUIPMENT. These might adversely affect the performance of the
VENTILATORY SUPPORT EQUIPMENT or in the extreme these voltage fluctuations might lead to a stoppage of
ventilation. In addition, these SUPPLY MAINS variations can also adversely affect the electromagnetic
compatibility of the VENTILATORY SUPPORT EQUIPMENT.

The OPERATOR needs to be aware that only wheelchairs listed in the instructions for use have been
VALIDATED by the MANUFACTURER. The use of non-VALIDATED wheelchairs can represent an unacceptable
RISK for the PATIENT.
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Subclause 201.7.9.2.8.101 — Additional requirements for start-up PROCEDURE

In some designs, adequate checking of the ALARM SYSTEM can be performed with a combination of
OPERATOR-action and the power-on self-test routines that verify the integrity of the software and the
integrity of the computer controlling the VENTILATORY SUPPORT EQUIPMENT, as well as the measuring
sensors and the ALARM SIGNAL generation.

Subclause 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 eeclusjon FALSE
PQSITIVE ALARM CONDITION can be caused by the use of high-resistance components in the vBs. These
characteristics of the VBS need to be inclusive of any inhalation and exhalation particle/bacteria filters,
HUMIDIFIER, nebuliser, water collection vessels and connectors needed for operation.

Subclause 201.7.9.2.9.101.2 — HEALTHCARE PROFESSIONAL OPERATOR operating instructions
1
S¢e rationale for 201.7.9.2.9.101.1 d).

Subclause 201.7.9.2.14.101 — Additional requirements* for ACCESSORIES, supplementary
equipment, used material

The use of antistatic or electrically conductive materials inthe VBS is not considered as contriputing to
any higher degree of safety. On the contrary, the use afisuch material increases the RISK of plectrical
shock to the PATIENT.

Subclause 201.7.9.3.1.101 — Additional generalrequirements

The MANUFACTURER is expected to express -the description of the VENTILATORY SUPPORT EQUIPMENT in
géneral 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 etf.). Some
items (e.g. pressures) that one wouldfind in the instructions for use of a life-sustaining VENTILATOR are
placed in the technical description for home use VENTILATORY SUPPORT EQUIPMENT as that information is
npt expected to be meaningful to the LAY OPERATOR, but is necessary for the HEALTHCARE PROFESSIONAL
OPERATOR.

Subclause 201.11.1.2.2 “=JAPPLIED PARTS not intended to supply heat to a PATIENT

The objective of thiS-péquirement is to protect the PATIENT from skin burns due to contact|with the
external surface ofthe 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 tract(20l. Fully saturated gas at
45 °C can-be inspired for up to 1 h without damaging the mucosa of the respiratory tractl!]. 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(22.

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 0,978 6 m3/kg of dry air and an
enthalpy content of 197 kJ/m3 of dry air. Assuming the volume breathed by the PATIENT is the same,
whatever gas mixture is used, then the safe enthalpy limit is 197 kJ/m3 of dry gas. This enthalpy per
unit volume gives a more relevant measure of the energy delivered to the PATIENT.
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Studies to measure the relative importance of exposure time and temperature in causing cutaneous
burns determined that surface temperatures of at least 44 °C and 6 h exposure were required to cause
irreversible damage to epidermal cells23l. This is confirmed by studies conducted by the U.S. Navy
Medical Research and Development CommandI?!], which concluded that fully saturated gas at 45 °C can
be inspired for up to 1 h without damaging the mucosa of the respiratory tract.

Gas at body temperature and fully saturated (37 °C and 100 % RH) does not transfer thermal energy to
or from the PATIENT with a normal body temperature of 37 °C. Dry gas at body temperature (37 °C and
0 % RH) draws heat away through evaporation. Gas at 41 °C and fully saturated has the capacity to
deliver less than 130 k] /kg of dry gas breathed by the PATIENT

Subclause 201.11.6.6 — CLEANING and DISINFECTION of ME EQUIPMENT or ME SYSTEM

The ESSENTIAL PRINCIPLES of ISO 16142-1 require that medical devices are "not [to] compromise the
clinical cpndition or the safety of PATIENTS, or the safety and health of users or, where applicable, other
persons, |provided that any RISKS which may be associated with their use constitute aCcéptable RISKS
when weighed against benefits to the PATIENT and are compatible with a high level*of protection pf
health and safety."

This means that VENTILATORY SUPPORT EQUIPMENT, their ACCESSORIES and parts should not be used if there
is an ungcceptable RISK of the PATIENT, OPERATOR or other person being infected as a result of contact
with the VENTILATORY SUPPORT EQUIPMENT, ACCESSORY or part.

Thereforg after long-term use in the home, VENTILATORY SUPPORT EQUIPMENT, their ACCESSORIES and parf
if transferred to a new PATIENT, require an appropriate level of DISINFECTION, depending on their use, bt
rarely need to be sterile.

g

Recommegndations for hygienic PROCESSING of VENTILATORY SUPPORT EQUIPMENT, their ACCESSORIES and
parts are based on the general hygiene requirements for;the PROCESSING of medical devices and need fo
take intp consideration the special requirements.and needs of PATIENT care in the clinidal
environmentl!6l. The requirements for hygienic PROCESSING of this document are intended to:

— make the RESPONSIBLE ORGANIZATION for PROGESSING the VENTILATORY SUPPORT EQUIPMENT aware of hojw
to implement these tasks in a responsiblesmanner through appropriate delegation;

— help all parties involved in the PROCESSING of VENTILATORY SUPPORT EQUIPMENT, their ACCESSORIES and
part$ to comply with the MANUFACTURER’S instructions.

The CLEANING and DISINFECTION PROCEDURES of the MANUFACTURER are also intended to provide practical
support fo all those involved‘in/ PATIENT care in the clinical environment with regard to implementing
the hygigne measures required for the PATIENT’S safety.

It should be noted thatWENTILATORY SUPPORT EQUIPMENT, as all other medical devices that have be¢n
contaminated with human pathogenic microorganisms, are a potential source of infection for humars.
Any VENTILATORY.SUPPORT EQUIPMENT that has already been used on another PATIENT is potentially
contaminatedwith contagious pathogenic microorganisms until proven otherwise. Appropriate
handling|and ‘PROCESSING PROCEDURES are essential to protect the next person handling the equipment
the nextPATEN i i - e —VED A 4 PMED hai
usable ACCESSORIES and parts that have been used are required to undergo a PROCESSING PROCESS,
following the MANUFACTURER'’S instructions, prior to reuse by another PATIENT.

)

The following basic considerations need to be addressed by the MANUFACTURER when specifying the
PROCESSING instructions of VENTILATORY SUPPORT EQUIPMENT, its ACCESSORIES or parts:

— protecting the PATIENT, the OPERATOR and the RESPONSIBLE ORGANIZATION (including personnel
involved in performing the PROCESSING PROCESS);

— the limits of the PROCEDURES used for PROCESSING (such as the number of PROCESSING cycles);
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— the necessity to guarantee the proven standardised PROCEDURES to a consistently high and verifiable

quality, based on an established quality management system.

The recommended PROCESSING PROCESS should be determined by:

— the potential degree and type of contamination of the VENTILATORY SUPPORT EQUIPMENT, ACCESSORIES

or parts;

— the RISK of infecting another PATIENT resulting from their reuse and the type of application of the

0

W

— documented PROCESSING PROCEDURE’S effectiveness has been VERIFIED ghrough appropriate

— reliability of the documented PROCESSING PROCEDURES has “béen VERIFIED in practice

y the following factors:

VENTILATORY SUPPORT EQUIPMENT.

methods by the MANUFACTURER;
appropriate quality assurance measures by the RESPONSIBLE ORGANIZATION carrying
PROCESSING PROCEDURES.

(hen selecting and evaluating the PROCESSING PROCEDURES; the MANUFACTURER should consider:

- the amount and type of pathogenic microorganisms expected to contaminate the VEN
SUPPORT EQUIPMENT, ACCESSORIES or parts;

- the RISK for the pathogenic microorganisms to be transmitted to the PATIENT, OPERATOR
persons;

L the microorganism's resistance-te‘the recommended PROCESSING PROCEDURES.

e RISKS posed by a reprocessed VENTILATORY SUPPORT EQUIPMENT, ACCESSORIES or parts are de

undesired effects, which can result from:
— the previous use;
— the previous PROCESSING PROCESSES;

—stransportation and storage;

Special consideration of the possible RISK associated with the contamination of gas-cdnducting
components due to the PATIENT’S re-breathing under SINGLE FAULT CONDITION should be consider

bd.

h the basis of the above, a verified and VALIDATED documented PROCESSING PROGEDURE negds to be
specified in such detail so that the outcome is reproducible. An acceptable RESIDUAL RISK
HAZARD of infection for the next PATIENT can be assumed if the:

from the

scientific

through
out the

TILATORY

or other

fermined

the RISKS from cnhcpqnnnf uses, such as the Fn”nmring-

©

— 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;

— changes in the condition of the material (such as accelerated wear and tear, embrittlement and

changed surface conditions, connectors and adhesive joints);
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c) the RISK of transmission of any pathogenic microorganisms

When considering the suitability of the PROCESSING PROCESS and the feasibility of the PROCESSING

PROC

ESS for the VENTILATORY SUPPORT EQUIPMENT, ACCESSORIES or parts, the MANUFACTURER should

consider the following points:

— the RISKS involved in the PROCESSING PROCESS;

— the cost effectiveness of the PROCESSING PROCESS;

— 1

— 1

— 1

— 1

The MAN

their suitability and repeatability with the VENTILATORYCSUPPORT EQUIPMENT, ACCESSORIES or parfs,

dependiry

The RESP|
SUPPORT
specified|

The MAN
are not

parametq
CLEANING

To ensuf
regular by

The MAN
bacterici
ACCESSOR
microorg
PATIENT,

he practicability of the PROCESSING PROCESS;

he availability of the CLEANING equipment and the CLEANING agents specified in the RROCESSING
PROCESS;

he efficiency of the PROCESSING PROCESS;
he reproducibility of the PROCESSING PROCESS;
uality management requirements of the PROCESSING PROCESS;

he environmental impact of the PROCESSING PROCESS and<the disposal of the VENTILATORY
SUPPORT EQUIPMENT, ACCESSORIES or parts.

DFACTURER should verify all CLEANING agents and PROCESSING PROCEDURES used with regard to

g on the type of use.

ONSIBLE ORGANIZATION should verify that mafiial CLEANING and DISINFECTION of the VENTILATORY
EQUIPMENT, ACCESSORIES or parts are always carried out in accordance with the PROCEDURES
in the ACCOMPANYING DOCUMENT.

UFACTURER should specify VALIDATEDautomated CLEANING and DISINFECTION PROCEDURES. If the¢y
followed, the effectiveness of thie CLEANING and DISINFECTION cannot be guaranteed. Su¢h
brs could include the volume of water used, water pressure, temperature, pH, dosage pf
agents and disinfectants, and residence time.

e the reproducibility of automated PROCESSING PROCEDURES, tests should be carried out on|a
asis.

UFACTURER should ensure that the specified DISINFECTION PROCEDURES are VERIFIED to ke
lal, fungicidal and virucidal so that the cleaned and disinfected VENTILATORY SUPPORT EQUIPMENT,
ES or parfs do not pose an unacceptable RISK of infection by reproductive pathogenlic
anismS:when any of these elements, collectively or individually, comes in contact with the nekt
DPERATOR or person.

Effective

DCINER PET £, 15 d £ .r\}l

LPIAN no eyyine that +1 inckrnctian r 4+ icinfactant acn 3 Iz xari
DISTNTCCTTON TequIir CS—triat it st attroTs—T0T e arsrettarnt,— CSpterarry —vwi

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) needs to be carried out. If necessary, safety-relevant
functional testing can be carried out directly before use of the VENTILATORY SUPPORT EQUIPMENT.

The extent and type of the tests depends on the VENTILATORY SUPPORT EQUIPMENT, ACCESSORY or part and
these need to be defined in the ACCOMPANYING DOCUMENT.
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Subclause 201.11.8.101 — Additional requirements for interruption of the power supply/SUPPLY
MAINS to ME EQUIPMENT

Two hours was chosen as the minimum acceptable time necessary to ensure that alternative
arrangements could be made to continue the function. Climatic, traffic and other conditions require at
least this period before restoration of power or arrangement for other supplies.

Subclause 201.12.4.101 — Measurement of AIRWAY PRESSURE

The site in the VBS at which pressure is sensed varies from VENTILATORY SUPPORT EQUIPMENT to
VENTILATORY SUPPORT EQUIPMENT. Generally, the MANUFACTURER chooses one of two strategies:

— measuring the AIRWAY PRESSURE by direct sampling at the PATIENT-CONNECTION PORT;

— indirectly estimating the pressure at the PATIENT-CONNECTION PORT by measuring-thé prefsures at
two locations in the VENTILATORY SUPPORT EQUIPMENT: on the inspiratory side ofithe vBS (at the “to
PATIENT” port) and on the expiratory side of the VBS (at the “from PATIENT” port), and, after
mathematical manipulation, averaging the two values.

Subclause 201.12.4.103 — MAXIMUM LIMITED PRESSURE PROTECTION DEVICE

The value chosen for the MAXIMUM LIMITED PRESSURE[241[25] is a compromise between the need|to avoid
barotrauma and the need to provide an adequate range of pressure to meet the desire of OPERATORS
specifically to supply high insufflation pressures for paediatric/BATIENTS.

Subclause 201.12.4.105 — High leakage ALARM CONDITION

The high leakage TECHNICAL ALARM CONDITION is permitteéd-to be used as a surrogate for expired volume
monitoring and its associated ALARM CONDITIONS. The  MANUFACTURER needs to ensure that [the high
leakage TECHNICAL ALARM CONDITION is robust and thereby proven to provide a reasonably safe
alternative. It is suggested that a combination'of flowrate, time, and pressure monitoring along with
pattern recognition be utilized to determine that high leakage has occurred.
S

nibclause 201.12.4.106 — CO; rebreathing

MaAsKS and other PATIENT interfaces:intended for use with VENTILATORY SUPPORT EQUIPMENT w]thout an
agtive exhalation valve incorporate’an EXHAUST PORT. The function of the EXHAUST PORT is to pllow 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
rgduced 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 CO2 REBREATHING will
be¢ a function 6f'séveral variables, such as the following:

— the type of the breathing attachment — face MASK, nasal MASK, or full face MASK;

—t the size and location of the EXHAUST PORTS;

— 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 maximum recommended time-weighted average for inspired CO; in industry is 1 %. An inspired
CO; fraction of 1 % would add 1 013,25 Pa (7,6 torr) to the test model in ISO 17510:2015, Annex F, and
would result in the test end-tidal CO, value of 1013,25Pa (7,6 torr)+ 5066,25Pa (38torr) or
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6 079,5 Pa (45,6 torr). This represents a 20 % increase in the CO; level. Based on this, the committees
chose a 20 % increase in the CO; level NORMAL CONDITION limit. Similarly, the 60 % increase in the CO;
level SINGLE FAULT CONDITION limit represents a time-weighted average for an inspired CO; of 3 %.

Subclause 201.12.101 — Protection against accidental adjustments

Unacceptable RISKS to the PATIENT can occur as a result of accidental adjustments of operating controls
or turning off VENTILATORY SUPPORT EQUIPMENT. To control this RISK, the OPERATOR-EQUIPMENT INTERFACE
should be designed to prevent accidental adjustments. The USABILITY ENGINEERING PROCESS is used to
ensure that these RISKS are reduced to acceptable levels. Example methods could include mechanical
RISK CON : . ’ _ NN
pads; capacitive finger switches; and microprocessor-oriented “soft” RISK CONTROLS or a spe€ific
sequenceg of key or switch operations.

Subclause 201.13.2.101 — Additional specific SINGLE FAULT CONDITIONS

Operatiop of VENTILATORY SUPPORT EQUIPMENT without an OPERATOR-detachable BREATHING/'SYSTEM FILTER
in place |is considered reasonably foreseeable when considering those parts of the 'VBS that might
become |contaminated with body fluids or microbial material conveyed by the’ expired gases. (If
VENTILATPRY SUPPORT EQUIPMENT can operate without the BREATHING SYSTEM FILTER,‘then one must assune
that it has been operated without the BREATHING SYSTEM FILTER and therefore-those parts of the VBS haye
been contaminated.

Subclause 201.13.2.102 — Independence of ventilation control function and related RISK CONTRQL
measures

This reqiirement prevents the use of a monitoring device to control an actuator that would lead to 4n
undetectpd malfunction of the actuator in case of monitoring failure.

Subclause 201.101.1.1 — General

Non-staridard VBS connectors can represent an unacéeptable RISK as attempts are made to fit a VBS fo
VENTILATPRY SUPPORT EQUIPMENT in an emergency, Non-standard VBS connectors can cause leaks if used
with sim]lar but not compatible connectors.

The use of Luer taper or Luer-lock connecters complying with ISO 80369-7 are not permitted for use |n
connection to the GAS PATHWAYS of a VBS as‘there are several case reports of accidental connection with
intravengus fluids and parenteral and‘enteral feeding solutions causing serious morbidity and mortality
due to aspiration of these foreign substances into the lungs.

Subclause 201.101.1.2.3 — MANUAL VENTILATION PORT

Although provision for the-manual ventilation of the PATIENT in cases of emergency is strongly
encouraged, the commiftees decided that this should be by means of a connection into the detachable
part of the VENTILATOR BREATHING SYSTEM or at the PATIENT-CONNECTION PORT. It was decided that the uge
of a connection porfion the VENTILATORY SUPPORT EQUIPMENT could lead to misuse or confusion, with o
compensating advantage.

Subclause201.102.1 — General

It is the responsibility of the MANUFACTURERS of a VENTILATOR BREATHING SYSTEM, its parts or ACCESSORIES
to verify that their product complies with the requirements of this document by testing their product, in
combination with the other items for which compatibility is claimed, to the requirements of this
document.

Subclause 201.102.4 — Humidification

Water management refers to the complete PROCESS by which moisture, in the form of water vapour, is
added to the breathing gas delivered to the PATIENT'S lungs and the PROCESS by which humidified
breathing gas is conducted back to the VENTILATORY SUPPORT EQUIPMENT'S expiratory subsystem and
exhausted to the room. Intrinsic to this PROCESS is the necessity to remove bulk water due to
condensation of moisture attributable to temperature changes in the VBS. Even if breathing gas reaches
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