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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electro
Commission) form the specialized system for worldwide standardization. National bodies
members of ISO or IEC participate in the development of International Standards through

technical
that are
technical

committees established by the respective organization to deal with particular fields of technical activity.
[SO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the

work.

The procedures used to develop this document and those intended for its further rhainten
described in the ISO/IEC Directives, Part 1. In particular, the different approval critéria needsg
different types of document should be noted. This document was drafted in—accordance
edlitorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Aftention is drawn to the possibility that some of the elements of this decument may be the 3
patent rights. ISO and IEC shall not be held responsible for identifying any or all such pate
Dptails of any patent rights identified during the developmentCof the document will b
ritroduction and/or on the ISO list of patent declarations received' (see www.iso.org/patent
HC list of patent declarations received (see http://patents.iec.ch):

Any trade name used in this document is information givef for the convenience of users and
cgnstitute an endorsement.

For an explanation of the voluntary nature of:standards, the meaning of ISO specific teg
expressions related to conformity assessmentsas well as information about ISO's adheren
World Trade Organization (WTO) principlés in the Technical Barriers to Trade (T
www.iso.org/iso/foreword.html.

This document was prepared jointly'by Technical Committee ISO/TC 121, Anaesthetic and r¢
equipment, Subcommittee SC 3, Respiratory devices and related equipment used for patient
Technical Committee IEC/TC\62, Electrical equipment in medical practice, Subcommittg
Electromedical equipment, inycollaboration with the European Committee for Standardizati
Technical Committee CEN/TC 215, Respiratory and anaesthetic equipment, in accordance
Agreement on technical ¢ooperation between ISO and CEN (Vienna Agreement).

This second edition cancels and replaces the first edition (ISO 80601-2-67:2014), which
tgchnically revised.

The main‘changes compared to the previous edition are as follows:

—t clarified the accessibility of inlet and outlet connectors;

ance are
d for the
with the

ubject of
nt rights.
e in the
s) or the

does not

rms and
e to the
BT) see

spiratory
rare, and
e SC D,
bn (CEN)
with the

has been

— formatted to provide a unique identifier for each requirement; and
— harmonization with the ‘A2 project’ of the general standard.
Alist of all parts in the ISO and IEC 80601 series can be found on the ISO and IEC websites.

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

Long-term oxygen therapy has been demonstrated in randomized, controlled clinical trials to prolong
survival in patients with chronic respiratory disease and documented hypoxemia. Typical sources of
therapeutic long-term oxygen therapy include gaseous oxygen from cylinders or from liquid oxygen and
oxygen from an oxygen concentrator.

Most clinicians prescribe low flow oxygen therapy as continuous flow oxygen (CFO) delivery in 1/min.
CFO systems deliver the flow of oxygen without regard for the patient’s breathing rate or pattern.
Outside ¢f the Institutional care setting, the provision of CFO therapy 1s oiten a significant expense.and
can limitl the mobility of a patient to the immediate vicinity of a stationary or fixed oxygen delivery
system. To support mobility, patients use CFO from portable liquid or compressed oxygen systems with
a limited storage capacity that can limit a patient’s time and activities while away from a 'stationary

oxygen sppply.

Conserving equipment that delivers supplemental oxygen as a bolus conserves usage while allowing
satisfactory patient arterial oxygen saturation (Sa0:) to be maintained during daily activitigs.
Conserving equipment delivers supplemental oxygen unlike CFO in that the therapy gas flow is delivered
only dur|ng the inspiratory phase of the breathing cycle, when it is mostZlikely to reach the alvedli.
During bpth the expiratory and pause phase of the breathing cycle, the flow of supplemental oxygen [is
stopped,| minimizing waste. Because flow over time produces a volume, the bolus delivered by the
conservinlg equipment is typically represented as a volume of gas. Therapy using conserving equipmept
versus CFO results in lower operating costs and longer ambulatery times for patients using the same
CFO storage capacity.

Operatioh of conserving equipment from various manifacturers might differ in the dose delivery
mechani$m resulting in variations in oxygen therapy to:the patient. The use of CFO numerical markings
for dose pettings on conserving equipment might not-directly correlate with CFO settings and might lead
to misinterpretation of gas delivery rates and yeolumes for a particular patient. This might result jn
incorrectl patient setup and therapy delivery over all breathing rates and patterns versus CFO. Becauge
of the differences in delivery, settings, and.mdarkings versus CFO therapy, conserving equipment use has
requiremnjents for patient titration to deterrmine the proper setting(s) needed to provide adequate Sa()
levels fo1f the patient breathing patterns.

In this dqcument, the following print types are used:
— requlirements and definitions: roman type;

— test $pecifications and terms defined in Clause 3 of the general standard, in this particular documept
or aynoted: italictype; and

@

— informativé>material appearing outside of tables, such as notes, examples and references: in smaller tyy
Nornrative text of tables is also in a smaller type.

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

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

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

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

vi © 1S0 2020 - All rights reserved
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In this document, the conjunctive “or” is used as an “inclusive or” so a statement is true if any
combination of the conditions is true.

For the purposes of this document, the auxiliary verb:

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

this document;

mandatarv for conformancawith thic dacumant

"should” means that conformance with a requirement or a test is recommended but is not

th

THct oo e oy To T CoOTIT o o c vy et o ot o Tttt

"may” is used to describe a permission (e.g., permissible way to achieve conformang
requirement or test;

"can" is used to describe a possibility or capability; and

"must" is used to express an external constraint.

Annex C contains a guide to the marking and labelling requirements in(this document.
Ahnex D contains a summary of the symbols referenced in this dociment.

An asterisk (*) as the first character of a title or at the begifining of a paragraph or table title

at there is guidance or rationale related to that item in Annex AA.

e with a

indicates

©

ISO 2020 - All rights reserved
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Medical electrical equipment —

Part 2-67:
Particular requirements for basic safety and essential
performance of oxygen conserving equipment

E}
03

Cd
ey

T
m

01.1 *Scope, object and related standards

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

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

D1.1.1 Scope
C60601-1:2005+AMD1:2012, 1.1 is replaced by:

nis document is applicable to the basic safety and:essential performance of oxygen c
juipment, hereafter referred to as ME equipment, inocombination with its accessories int
nserve supplemental oxygen by delivering gas ifttermittently and synchronized with the
spiratory cycle, when used in the home healthcare environment. Oxygen conserving equi
pically used by a lay operator.

DTE 1 Conserving equipment can also be,\(sed in professional health care facilities.
nis document is also applicable to.con'serving equipment that is incorporated with other equip

KAMPLE Conserving equiprment combined with a pressure regulator(Z], an oxygen concentrator(’
ygen equipmentl4l.

his document is also applicable to those accessories intended by their manufacturer to be con
nserving equipment) where the characteristics of those accessories can affect the basic
sential performance of the conserving equipment.

nis document is intended to clarify the difference in operation of various conserving e
odels, _asvwell as between the operation of conserving equipment and continuous floy

equipment, by requiring standardized performance testing and labelling.

bnserving
ended to
patient's
pment is

ment.

or liquid

nected to

safety or

quipment
/ oxygen

T

H o £ 3 ] 1 1.1 rs 43 2| 3 L 43 H ] de3a3 1
115 UULCUIIITITIU 15 Ullly GP}JIILQUIC U dtllIvl UTVILTOS LC.B. lJllCulllClLl\.Clll_y Ul CTITCTLUl u.au_y PUVVCIC

not applicable to non-active devices (e.g. reservoir cannulas).

) and is

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

Hazards inherent in the intended physiological function of ME equipment or ME systems within the
scope of this document are not covered by specific requirements in this document except in IEC 60601-

1:

©

2005+AMD1:2012, 7.2.13 and 8.4.1.
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NOTE 2

201.1.2
IEC 6060

01-2-67:2020(E)

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

Object
1-1:2005, 1.2 is replaced by:

The object of this document is to establish particular basic safety and essential performance
requirements for conserving equipment [as defined in 201.3.201] and its accessories.

NOTE 1
essential g

NOTE 2
guidances

NOTE 3
of ISO 161

NOTE 4

requiremgd

201.1.3
IEC 6060
IEC 6060

202 and
collatera

201.1.4

Replacern
In the
requiren;
collatera

A require

For brev

Collateral standatds are referred to by their document number.

erformance of conserving equipment.

of the International Medical Devices Regulators Forum (IMDRF) as indicated in Annex BB.

42-1:2016 as indicated in Annex CC.
This document has been prepared to address the relevant generalysafety and performan

bnts of European regulation (EU) 2017/745(10 as indicated in Annex DD.

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

1-1-2+AMD1:2020 and IEC 60601-1-6+AMD1:2013+AMD2:2020 apply as modified in Claus

206 respectively. IEC 60601-1-3:2008+AMD%:2013 does not apply. All other publishg

standards in the IEC 60601-1 series apply as-published.
Particular standards

hent:

[EC 60601 series, particular standards define basic safety and essential performan
ents, and may modify, replace or delete requirements contained in the general standard aj
standards as appropriate for the particular ME equipment under consideration.

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

ty, IEC 60601-1+AMD1:2012+AMD2:— is referred to in this document as the general standar

The nu

4 . . DI T T | . 1 . iy : 1 7 . c
ACCESSOries 4aIc HICIUUced DECAUST dlCEesS50ries Ldll Idve a SIgHIIICAIIl HITPdCU O UIC DUSIC SUjety pr

This document has been prepared to address the relevant essential principlesi'll andlabélling(f2!

This document has been prepared to address the relevant essential principles of safety.and performanfe

bering of clauses and subclauses of this document corresponds to that of the general standar

fe

'S
ed

re
d

d

]

with thelpeefix “201” (eg. 201.1 in this document addresses the content of Clause 1 of the genen]

standard) or applicable collateral standard with the prefix “20x”, where x is the final digit(s) of the
collateral standard document number (e.g. 202.4 in this document addresses the content of Clause 4 of
the IEC 60601-1-2 collateral standard, 206.4 in this document addresses the content of Clause 4 of the
IEC 60601-1-6 collateral standard, etc.). The changes to the text of the general standard are specified by

the use o

f the following words:

"Replacement” means that the clause or subclause of the general standard or applicable collateral

standard

is replaced completely by the text of this document.

© IS0 2020 - All rights reserved
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"Addition" means that the text of this document is additional to the requirements of the general
standard or applicable collateral standard.

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

Subclauses, figures or tables which are additional to those of the general standard are numbered
starting from 201.101. However, due to the fact that definitions in the general standard are numbered
3.1 through 3.147, additional definitions in this document are numbered beginning from 201.3.201.

Add

analannavacaralattarad AA DD A4 and s d A ool ko c o) b oo

st
IH

T
st

W
g
m
st
d

C(

I§

141
O CroTIaT a e AC Sar CTCTeCT OO T Y, DD, C e ATt ataaTeroTar TeCTITSady);- 007, Tty

arting from 20x, where “x” is the number of the collateral standard, e.g. 202 for IEC 60601-1-]
C 60601-1-6, etc.

e term "this document” is used to make reference to the general standard;any applicable
andards and this particular document taken together.

here there is no corresponding clause or subclause in this document) the clause or subclay
bneral standard or applicable collateral standard, although possibly not relevant, applies
odification; where it is intended that any part of the general standard or applicable
andard, although possibly relevant, is not to be applied, a‘statement to that effect is give
bcument.

01.2 Normative references
e following documents are referred to in the'text in such a way that some or all of thei
nstitutes requirements of this document: For dated references, only the edition cited apj

ndated references, the latest edition of thie referenced document (including any amendments)

C60601-1:2005+AMD1:2012+AMD2:2020, Clause 2 applies, except as follows:

eplacement:

0 15223-1:—1, Medieal-devices — Symbols to be used with medical device labels, labe
formation to be supplied — Part 1: General requirements

Idition:
0 32:1977) Gas cylinders for medical use — Marking for identification of content

0 5359:2014+Amd.1:2017, Low-pressure hose assemblies for use with medical gases

Stibclauses, figures or tables which are additional to those of a collateral standard.@ane” numbered

P, 206 for

rollateral

se of the

without
rollateral
n in this

" content
blies. For
applies.

lling and

ISO 7000, Graphical symbols for use on equipment — Registered symbols

IS0 7396-1:2016, Medical gas pipeline systems — Part 1: Pipeline systems for compressed medical gases
and vacuum

IS0 9000:2015, Quality management systems — Fundamentals and vocabulary

1

©

Under preparation. Stage at the time of publication: ISO/DIS 15223-1:2020.
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ISO 10524-1:2018, Pressure regulators for use with medical gases — Part 1: Pressure regulators and
pressure regulators with flow-metering devices

IS0 10524-3:2019, Pressure regulators for use with medical gases — Part3: Pressure regulators
integrated with cylinder valves (VIPRs)

ISO 14937:20009, Sterilization of health care products — General requirements for characterization of a
sterilizing agent and the development, validation and routine control of a sterilization process for medical

devices

ISO 1614112-1:2016, Medical devices — Recognized essential principles of safety and performance

medical
non-1VD

ISO 1766
manufac

ISO 1856
Part 1: E\

ISO 1922

ISO 8036
General 1

ISO 8060
and esser

IEC 6060
requirem

IEC 6236

EN 1354

201.3

For the p
ISO 1614
2-74:201
IEC 6060
IEC 6060

evices — Part 1: General essential principles and additional specific essential principleS for ¢
medical devices and guidance on the selection of standards

4:2017, Processing of health care products — Information to be provided by the medical devi
urer for the processing of medical devices

2-1:2017, Biocompatibility evaluation of breathing gas pathways in healthcare applications

valuation and testing within a risk management process

3:2019, Lung ventilators and related equipment — Vocabulary and semantics

9-1:2018, Small-bore connectors for liquids and gases jn~\healthcare applications — Part
equirements

1-2-74:2017, Medical electrical equipment — Part 2474: Particular requirements for basic safe
tial performance of respiratory humidifying equipinent

1-1:2005+AMD1:2012+AMD2:2020, Medical electrical equipment — Part 1: Genern
ents for basic safety and essential performance

6-1:2015, Medical devices — Part-1:Application of usability engineering to medical devices

1-2:2002+AMD1:20009, Respiratory therapy equipment — Part 2: Tubing and connectors

Terms and definitions

urposes of this-document, the terms and definitions given in ISO 7396-1:2016, ISO 9000:201
2-1:2016, ISO17664:2017,1SO 18562-1:2017,1S0 19223:2019, ISO 80369-1:2018, ISO 8060
7, IEC 60601-1:2005+AMD1:2012+AMD?2:2020, IEC 60601-1-2:201
1-1-6:2010+AMD1:2013+AMD2:2020, IEC 60601-1-8:2006+AMD1:2012+AMD2:202
1-1-11:2015, [EC 62366-1:2015 and the following apply.

of
11

re

Ly

al

ISO and I

Pl o 4 : 1 : h R I | £, : . 1 1 4 PR | £-11 : 1
LU TG LCTTHIITIUIUgIL AT UdldDdSTS TUT USTIIT SUAITUATIUIZ4tIUIT dl UIC TOHU WIS dAUUTTS5TS.

— SO Online browsing platform: available at https://www.iso.org/obp

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

NOTE

Addition:

An alphabetized index of defined terms is found in Annex EE.

© IS0 2020 - All rights reserved
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201.3.201
conserving equipment

ME equipment intended to conserve supplemental oxygen by delivering gas intermittently and

synchronized with the patient's inspiratory cycle

Note 1 to entry: Conserving equipment can be electrically or pneumatically powered.

201.3.202

c . S —

cqnserving equipment suitable for use with patients where monitoring of oxygen delivery
cqnserving equipment is indicated

201.3.203
flow-direction-sensitive component

component or accessory through which gas flow is in one direction only) for proper functi
patient safety

[JOURCE: ISO 4135:—211, 3.1.4.13, modified—changed ‘must be’ t8.‘i5’.]

201.4 General requirements

IHC 60601-1:2005+AMD1:2012, Clause 4 applies, exceptas follows:

2p1.4.3 Essential performance
[HC 60601-1:2005+AMD1:2012, 4.3 applies, except as follows:

Adlditional subclause:

2D1.4.3.101 * Additional-requirements for essential performance

Aflditional essential performance requirements are found in the subclauses listed in Table 201.]

y via the

oning or

01.

2 Under preparation. Stage at the time of publication: ISO/DIS 4135:2020.
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Table 201.101 — Distributed essential performance requirements

Requirement

Subclause

For conserving equipment with monitoring function, the delivered
oxygen dose, in both normal condition and single fault condition,
within the accuracy as indicated in the instructions for use

or generation of an alarm condition

201.12.1.1012

201124101

201.4.6
Amendm
aa) Consg

subije
stan

201.4.131.101

absence ofthe inspiratorvtrigger alarm condition
r J o0

gas supply failure alarm condition

For other than conserving equipment with monitoring function, the
delivered oxygen dose, in normal condition, within the accuracy
indicated in the instructions for use

or an indication of abnormal operation

201.12.4.102

201.12.1.1012

criteria following specific tests required by this document.

2 Subclause 202.8.1.101 indicates methods of evaluating delivered oxygen as acceptance

ent (add at end of 4.6 prior to the conformance check):

lard).

201.4.11.101.1 Overpressure requirement

a) Consg

1)
1

2)
b) Consé

ISO 8
the n

NOTE 1

bressure; and

Jaximumni‘rated input pressure.

input pres

sare as well as the rated range of input pressure.

* ME equipment or ME system parts that contact the patient

rving equipment or its parts or accessories that can come into contact with the patient shall |
bct to the requirements for applied parts according to this subclause (i.e., 4.6 of the geneq

* Additional requirements for pressurized gas input
rving equipment with an operator-detachable oxygen inlet connector as specified in 201.101.1:
shall operate and meet the-tequirements of this document throughout its rated range of inp

shall not cause an unaeceptable risk under the single fault condition of 1 000 kPa.

rving equipmént with an operator-detachable oxygen inlet connector that conforms wi
0369-1:2018;.5.8 shall not cause an unacceptable risk under the single fault condition of twi

Internal pressure regulators can be required to accommodate the single fault condition of maximum

pe

th
Ce

NOTE 2

Under this condition, the flowrate from the conserving equipment is likely to be outside of its specification.

Under the single fault condition of overpressure, it is desirable for gas to continue to flow to the patient.

Check conformance by functional testing in normal use and under normal condition with the most adverse
operating settings, by functional testing in single fault condition and inspection of the risk management

file.

© IS0 2020 - All rights reserved
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201.4.11.101.2 Compatibility requirement

If conserving equipment is intended to be connected to a medical gas pipeline system conforming with

ISO 7396-1:2016, then:

a) the rated range of input pressure shall cover the range specified in ISO 7396-1:2016; and

b) under normal condition,

1) the maximum 10 s average input flow required by the conserving equipment shall not exceed

60 1/ /mminat anraccrn AF2QN 1bDa snnaciivend At tha gac 1t ot A d

O T ot o preosur C- o= O U1 o oot CO ottt g S i p ot poTe,aricr

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

or:

3) the accompanying documents shall disclose:

i) the maximum 10 s average input flow required by the conserving;equipment at a pr
280 kPa, measured at the gas input port;

ii) the maximum transient input flow averaged for 3 s requined-by the conserving equip
pressure of 280 kPa, measured at the gas input port; and

iii) a warning to the effect that “Warning: This conserving equipment is a high flow d¢
should only be connected to a pipeline installation designed using a diversity fa
allows for the indicated high flow at a specified'number of terminal outlets, in ordef
exceeding the pipeline design flow, thereby minimising the risk that the ¢
equipment interferes with the operationef adjacent equipment.”

Check conformance by functional testing in notimal use and under normal condition with the mos
operating settings and by inspection of the accompanying documents.

EXAMPLE Highest driving gas consumption, highest gas delivery and, if provided, the highest
cqnsumption at any gas power supply output.

Afldition:

2D1.4.101 * ME equipment incorporated in other equipment

Conserving equipment that is incorporated with other equipment shall conform with:

a] this doeument; and

b) therapplicable requirements from the standard for the other equipment.

essure of

iment at a

rvice and
ctor that
to avoid
bnserving

t adverse

rated gas

Cheek r'nnfnrmnnr‘p hy review nf the relevant test rppnr'ffnr the npplir‘nhlp requirements

from the

standard for the other equipment.

201.5 General requirements for testing of ME equipment
IEC 60601-1:2005+AMD1:2012+AMD2:2020, Clause 5 applies, except as follows:

Addition:
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201.5.101 Additional requirements for general requirements for testing of

ME equipment

201.5.101.1 Conserving equipment test conditions

a) Fort

esting, conserving equipment shall be connected to a gas supply as specified for normal use,

except that industrial grade oxygen may be substituted for the equivalent medical gas, as
appropriate, unless otherwise stated.

b) Whenrusingasubstitute-gas,care-showld-betakentoensure that——MMM

201.5.1

e test gas has the minimum oxygen concentration;
e maximum water content; and

e maximum oil content specified for normal use.

D1.2 * Gas flowrate specifications

In this

equipment and for gas delivered to the patient are expressed as if tested” under STPD (standard
temperature and pressure, dry) conditions.

NOTE Fofr the purposes of this document, STPD is 101,3 kPa at an operatingtemperature of 20 °C, dry.

Correct

201.5.1
a) For f{
inclu

b) The
techr]

Check conformance by inspectioncofithe instructions for use and the technical description.

201.6

IEC 6060

201.7

cument, requirements for the flowrate and volume for the gas supplied to the conserving

1] test measurements to STPD, as appropriate.

D1.3 * Conserving equipment testing errors

he purposes of this document, tolerances-declared in the accompanying documents shall
He the uncertainty of the measurementused to determine the specification.

manufacturer shall disclose the measurement uncertainty of each disclosed tolerance in the
ical description.

Classification‘of ME equipment and ME systems

1-1:2005+AMDY:2012+AMD2:2020, Clause 6 applies.

* ME equipment identification, marking and documents

IEC 6060

11:2005+AMD1:2012+AMD?2:2020, Clause 7 applies, except as follows:

201.7.1.2 * Legibility of markings

IEC 6060

1-1:2005+AMD1:2012+AMD2:2020, 7.1.2 applies, except as follows:

Amendment (at the end of the second sentence of the second paragraph of the conformance check):

Replace

1 m’ with ‘1 m and for body-worn ME equipment 0,4 m’
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201.7.2.2 Identification
IEC 60601-1:2005+AMD1:2012, 7.2.2 applies, except as follows:

Amendment (replace the fourth bullet of the first paragraph):

— the date of manufacture or use-by date.

Additional subclauses:

2p1.7.2.4.101 Additional requirements for accessories
a] Accessories supplied separately shall:

1) fulfil the requirements of 201.7.2.101; and

2) be marked with an indication of any limitations or adverse effects of the“dccessory on
safety or essential performance of the conserving equipment, if applicable:

b] If marking the accessory is not practicable, this information may be ‘placed in the instrug
use.
NPTE The manufacturer of the accessory can be the conserving eqiiipment manufacturer or anot

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

Check conformance by inspection of the accessory and.inspection of the risk management fil
limitations or adverse effects of the accessory.

2p1.7.2.13.101 Additional requirements for physiological effects

a] Any natural rubber latex-containing'components in the gas pathways or accessories shall b
as containing latex.

b] Such marking shall be clearly legible.

c) Symbol ISO 7000-2725 etsymbol 5.4.5 from ISO 15223-1:—, (Table 201.D.1.101, symbol 4
used.

Check conformance-by inspection.

2p1.7.2.147:101 Additional requirements for protective packaging

a] Packages shall have clearly legible markings of

are expected to verify conformance with this requirement. Additienal requirements are found in 201.103.

The instructions for-tse shall also disclose any natural rubber latex-containing componentsg.

the basic

tions for

her entity
e entities

e for any

b marked

) may be

Ha
G

A docorintiny A+ A~ bt
duUucCocTr llJ\,lUll Ul UIIC CUIIUCTILO,.

2) an identification reference to the batch, type or serial number.

i) Symbol ISO 7000-2492 or symbol 5.1.5, from ISO 15223-1:— (Table 201.D.1.101, symbol 1,)

may be used for batch.

ii) Symbol ISO 7000-2493 or symbol 5.1.6 from ISO 15223-1:— (Table 201.D.1.101, symbol 2)

may be used for type.

iii) Symbol ISO 7000-2498 or symbol 5.1.7 from ISO 15223-1:— (Table 201.D.1.101, symbol 3)

may be used for serial number.
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b)

d)

Check co

201.7.2

a)
b)

d)

10

3) if
i)

containing natural rubber latex,

the word "LATEX", or

ii) the symbol ISO 7000-2725 or symbol 5.4.5 from ISO 15223-1:— (Table 201.D.1.101,

For a

symbol 4).

specific model or type reference, the indication of single use shall be consistent for the model or

type reference.

Protective packaging shall maintain the integrity and cleanliness of the contents

For d

1) th
b

2) th

The 1
The 1

2) a
e

If ap

markings of the following:

1) fq
i)

ii]

E)

N

1) aIy particular storage, handling and operating instructions;

ccessories intended to be sterilised prior to use:

e protective packaging shall be suitable, taking account of the method of sterilisatipnrindicated
 the manufacturer; and

e protective packaging shall minimise the risk of microbial contamination.

iformance by inspection.

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

harking of ME equipment, parts and accessories shall belearly legible.

harking of ME equipment, parts and accessories shall include the following:

y particular warnings and precautions relevant to the immediate operation of the conserving
uipment.

plicable, operator-accessible ME equipment, parts and accessories shall have clearly legible

r gas-specific inputs,

the gas name ‘ot chemical symbol for oxygen in accordance with
1SO 5359:2014+Amd!1:2017;

gas-specific eglour coding for oxygen in accordance with ISO 32:1977, if colour coding |[is
used;

KAMPLE For flow controls, flexible hoses, gas cylinders.

DTE"_ ‘In some countries, other colour coding is used.

2) an arrow indicating the direction of the flow for flow-direction-sensitive components that are
operator-removable without the use of a tool.

Notwithstanding requirements b) and c), if the size of ME equipment, parts or accessory, or the
nature of its enclosure, does not allow affixation of these markings, the remaining markings shall be
included in the instructions for use.

The marking of the oxygen delivery control:

1) shall only be numeric when labelled in units of volume; and

2) shall be such that the minimum and the maximum settings are self-evident to the operator.
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Check conformance by inspection.

2

01.7.4.3 * Units of measurement

[EC 60601-1:2005+AMD1:2012, 7.4.3 applies, except as follows:

A

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

Gas volume and flow specifications for the gas supplied to the conserving equipment shall be expressed

a

N

— name or trade name and address of

IHC 60601-1:2005+AMD1:2012, 7.9.1 applies, except as follows:

aa) For conserving equipment with monitoring function, the instructions for use shall disclosg

IHC 60601-1:2005+AMD1:2012+AMD2:2020, 7.9.2 applies, except as follows:

STPD(stamdard temperature and pressure, aryy-

DTE  For the purposes of this document, STPD is 101,3 kPa at an operating temperature of 20 2C, dry.

01.7.9.1 Additional general requirements

mendment (replace the first dash with):

— the manufacturer; and

representative within the locale,

to which the responsible organization can refer;

conserving equipment is suitable for*use with patients where monitoring of oxygen deliver
conserving equipment is indicated:

01.7.9.2 Instructions for use

— where the manufacturer does not have anaddress within the locale, an aythorized

that the
y via the

Agditional subclauses:

2P1.7.9.2.1:101 Additional general requirements

The instructions for use shall disclose:

a] Gasummary of the use specification (see IEC 62366-1:2015);

b) if the conserving equipment, its parts or accessories are indicated for single use, and information on
known characteristics and technical factors known to the manufacturer that could pose a risk if the
conserving equipment, its parts or accessories would be reused;

c) a description of the principles of operation of the conserving equipment, including the principles of
oxygen dosage, timing, triggering and the settings thereof;

d) if a manual control of the sensitivity is provided, instructions as to how to adjust the control for
optimal breath detection;

e) a pneumatic diagram of the conserving equipment, including a diagram for operator-detachable
parts either supplied or recommended in the instructions for use;
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f) astatement to the effect that the responsible organization:

1) should ensure the compatibility of the oxygen conserving equipment and all of the parts and
accessories used to connect to the patient before use;

2) should ensure that the oxygen delivery settings were determined and recorded for the patient
individually together with the configuration of the equipment to be used, including accessories;
and

3) should periodically reassess the setting(s) of the therapy for effectiveness.

Check co

201.7.9

The instructions for use shall include the following.

a) A wdrning statement to the effect that “WARNING: There is a risk of fire assgciated with oxygéen

equi

b) A we
and

c) Awd
oxyg

1) bg
at
2) bq
S
d

d) A w3
migh

iformance by inspection of the instructions for use.

2.2.101 Additional requirements for warnings and safety notices

bment and therapy. Do not use near sparks or open flames.”

rning statement to the effect that “WARNING: Smoking during oxygen therapy is dangeroiis
s likely to result in serious injury or death of the patient and othets from fire.”

rning statement to the effect that “WARNING: To ensurejreceiving the therapeutic amount pf
en delivery according to your medical condition [insertimodel and brand] must

e used only after one or more settings have been.individually determined or prescribed for ygu
your specific activity levels;

p used with the specific combination of\parts and accessories that are in line with the
ecification of the oxygen conserver marnufacturer and that were used while your settings wete
btermined.”

rning statement to the effect that “WARNING: The settings of this [insert model and brand]
t not correspond with continuous flow oxygen.”

e) A warning statement to the éffect that “WARNING: The settings of other models or brands of oxygen
therapy equipment do not correspond with the settings of this [insert model and brand].”

f) A wdrning statement to the effect that “WARNING: Use only water-based lotions or salves that afe
oxygen-compatible-during setup or use during oxygen therapy. Never use petroleum-based or ojl-
basef lotions,er\Salves to avoid the risk of fire and burns.”

g A

conrjections, tubing, or other accessories of the oxygen conserver to avoid the risk of fire and

rning~statement to the effect that “WARNING: Do not lubricate replaceable fitting

n

burns*

h) A warning statement to the effect that “WARNING: Use only spare parts recommended by the
manufacturer to ensure proper function and to avoid the risk of fire and burns.”

i) A warning statement to the effect that “WARNING: Wind or strong draughts can adversely affect
accurate delivery of oxygen therapy.”

EXAMPLE 1 Using this equipment beside an open window or in front of a fan can affect the accuracy of
delivery of oxygen.

12
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EXAMPLE 2 Using this equipment in the back seat of an open convertible car can affect the accuracy of
delivery of oxygen.

A warning statement to the effect that “WARNING: Use of this device at an altitude above [insert
maximum rated altitude] or outside a temperature of [insert rated temperature range] is expected
to adversely affect the quality of the therapy.”

A warning statement to the effect that “WARNING: Oxygen makes it easier for a fire to start and
spread. Do not leave the nasal cannula on bed coverings or chair cushions, if the oxygen conserver

D

The instructions for use shall include:

a

Check conformance by inspection of the-instructions for use.

201.7.9.2.5.101 Additional requirements for ME equipment description

is turned-on - but not in use:- the avvoen will make the materials maore flammable Turn t oxygen
T Y J O

conserver off when not in use.”

A warning statement to the effect that “WARNING: If you feel discomfort or are experjencing a
medical emergency, seek medical assistance immediately to avoid harm.”

A warning statement to the effect that “WARNING: Geriatric, paediatric or.any other patient unable
to communicate discomfort can require additional monitoring to avoid-harm.”

A warning statement to the effect that “WARNING: Smoking during oxygen therapy is dangerous
and is likely to result in facial burns or death. Do not allow smoking or open flames within the same
room as the oxygen conserver or any oxygen-carrying accessories. If you smoke, you must always
turn the oxygen conserver off, remove the cannula and leave the room where either the cannula or
the oxygen conserver is located. If unable to leave the,xeom, you must wait 10 minutes |after the
flow of oxygen has been stopped.”

A statement to the effect that the accessories. §et-up used to deliver oxygen to the patient shall
include a means to reduce the propagation of fire for the safety of the patient.

NOTE This can be achieved by incorporating a means to stop the flow of gas from the gonserving
equipment in the presence of fire.

a statement te_the effect that the oxygen delivery setting has to be determined for each patient
individuallytwith the configuration of the equipment to be used, including accessories;

a statement to the effect that the proper placement and positioning of the patient interface is
critical to the consistent operation of this equipment;

EXAMPLE 1 The proper placement and positioning of the nasal cannula in the nose is criti¢al to the

consistent operation of this equipment.
the rated range of delivered oxygen setting;
the rated range of set rate;

information on the effects of failure of the conserving equipment, including any flow delivered to the
patient;

a statement to the effect that some respiratory efforts of the patient might not trigger the
conserving equipment;
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g) the necessary application accessories and their specifications;

EXAMPLE 2 Only for use with a nasal cannula suitable for use with a flowrate between 51/min to 10 1/min
and less than 1,5 m in length.

h) an indication as to whether the conserving equipment is intended for use with a tracheotomised
patient.

Check conformance by inspection of the instructions for use.

201.7.9
For the
determin

a) The
conse

b) For ¢
how

c) Porti
oper{

EXAM
alarm

Check co

201.7.9
The instn

a) asummary of the use specification (see IEC 62366-1:2015); and

b) if apy
the in

Check copformance by inspection of the instructions for use.

201.7.9
IEC 6060

Amendm

2.8.101 Additional requirements for start-up procedure
purposes of this document, a start-up procedure is a pre-use functional test thatiis dsed to
e whether or not the conserving equipment is ready for use.
nstructions for use shall disclose how the operator can check for proper.operation of the
rving equipment.

pnserving equipment with monitoring function, the instructions for us¢-shall in addition discloge
1l of the alarm signals can be functionally tested to determine if theyare operating correctly.

pns of this test may be automatically performed by the conserving equipment or may requife
tor action.

PLE Combination of the power-on self-test routines and operator actions that functionally checks the
signals.

iformance by inspection of the instructions for use:

2.9.101 Additional requirementsfor operating instructions

uctions for use of an oxygen-conserving equipment shall include:

licable, the instructions forjuse shall include the procedure necessary to determine the state pf
ternal electrical power seurce.

2.12 Cleaning, disinfection and sterilization
1-1:2005¥AMD1:2012, 7.9.2.12 applies, except as follows:

brit:y(add after normal use)

and single fault condition

Amendment: (add after bulleted list)

aa) The instructions for use shall identify the portions of the gas pathways through the conserving

equipment that can become contaminated with body fluids or expired gases during both:

1) normal condition; and

2) single fault condition.

14
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Additional subclauses:

201.7.9.2.13.101Additional requirements for maintenance

The instructions for use shall disclose:

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

b) if applicable, the internal electrical power source care and maintenance procedures, including

mstructionsfor racharainag ar ranlacamant

TSt e T oo To T T e S TS O T T S pPraCeTeTTe:

Check conformance by inspection of the instructions for use.

2P1.7.9.2.14.101Additional requirements for accessories, supplementary’equipment,
used material

The instructions for use shall disclose:

a] the intended source of oxygen.

EXAMPLE Transportable liquid oxygen equipment, gaseous oxygensupply or oxygen concentrator.

b) Ifapplicable, the instructions for use shall disclose:

1) any restrictions on the positioning of components\within the conserving equipment;
EXAMPLE  Where such components are flow-direction-sensitive components.

2) any adverse effect of any recommended accessory on the essential performance or basiq safety of
the conserving equipment.

EXAMPLE  Use of a paediatric cannula on an adult patient.

Check conformance by inspection of the instructions for use and by inspection of the risk management file
fdr any adverse effect of any recommended accessory.

(@)

201.7.9.3.1 General
IHC 60601-1:2005+AMD1:2012+AMD?2:2020, 7.9.3.1 applies, except as follows:

Amendment: (add as an additional list element)

aa) for caonserving equipment with monitoring function, a description of a method for che¢king the
funetion of the alarm system for each of the alarm conditions specified in this documept, if not
performed automatically during start-up and which checks are performed automatically.

Check conformance by inspection of the technical description.

201.8 Protection against electrical hazards from ME equipment

[EC 60601-1:2005+AMD1:2012+AMD2:2020, Clause 8 applies.

201.9 Protection against mechanical hazards of ME equipment and ME systems

[EC 60601-1:2005+AMD1:2012+AMD2:2020, Clause 9 applies.
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Protection against unwanted and excessive radiation hazards

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

201.11

Protection against excessive temperatures and other hazards

[EC 60601-1:2005+AMD1:2012+AMD2:2020, Clause 11 applies, except as follows:

Addition

, Clll’)f"n]l(‘ﬂ'

201.11.

a) The
outle
conn

EXAMPLE
b) This
c) This

Check copformance by inspection and the following test.

d) For d
equip

approximately 2 m length connected to the outlet coniector. Drape the tubing over the enclosure.

e) Wait
f] Ignit
g) Obse
h) Confi

equip
burn

Additionql subclause:

201.11.

The encld
with the

2.101  * Additional requirements for fire prevention

pperator-accessible conserving equipment outlet connector and any administration accessofy
t connector shall include a means to prevent the propagation of fire back threugh the outlet
pctor.

An integral humidifier or a humidifier mounted on the conserving equipmeént enclosure.

means shall not be detachable by the operator without the use of a\tool.

means also may stop the flow of gas.

onserving equipment capable of delivering oxygen ‘in’a continuous mode, set the conserving
ment to the maximum continuous flowrate of normal use, with accessory connection tubing pf

for the steady-state condition to be achieved,
b the accessory connection tubing or cannula at the end opposite to the outlet connector.
've the fire propagating along thecconnecting tubing to towards the conserving equipment.

'm that the fire is not propagating back through the outlet connector into the conserving
ment or accessory and thdt the fire extinguishes at this point. Confirm that the enclosure does npt
for more than 30 s (see 201.11.3.101).

8.101 _*Additional requirements for fire enclosures of ME equipment

sure of-conserving equipment capable of delivering oxygen in a continuous mode shall conform
requirements for fixed ME equipment or stationary ME equipment in IEC 60601-1:2005, 11.3 b)

3).

Check conformance by application of the tests of IEC 60601-1:2005, 11.3 b) 3).

201.11.6.6 * Cleaning and disinfection of ME equipment or ME system

Amendment (replace the conformance check with the following):

aa) Gas pathways through the conserving equipment and its accessories not intended for single use that
can become contaminated with body fluids or expired gases during normal condition or single fault
condition shall be designed to allow dismantling:

16
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1) for cleaning and disinfection; or
2) cleaning and sterilization.

NOTE Additional requirements are found in IEC 60601-1:2005+AMD1:2012, 11.6.7.

bb) Conserving equipment enclosures shall be designed to allow for surface cleaning and disinfection to

reduce to acceptable levels the risk of cross infection of the next patient.

cc) Instructions for processing the conserving equipment and its accessories shall:

1) conform with [SO 17664:2017 and ISO 14937:2009, as appropriate; and

2) shall be disclosed in the instructions for use.

NPTE ISO 14159031 provides guidance for the design of enclosures.

Check conformity by inspection of the risk management file. When conformity with this documen
afffected by the cleaning or the disinfecting of the conserving equipment or its\parts or accesson]
and disinfect them for the number of cycles determined by the expected service life in accordancé
methods indicated in the instructions for use, including any cooling or drying period. Confirm ¢

sdfety and essential performance are maintained after these procedures. Confirm that the man
hqs evaluated the effects of multiple process cycles and the effectivefess of those cycles.

2P1.11.6.7 Sterilization of ME equipment or ME system

Amendment (add note before conformance test):

NPTE Additional requirements are found also in<JEC 60601-1:2005+AMD1:2012, 11.6.6 and IEC
11:2015, Clause 8.

201.11.7  Biocompatibility of ME equipment and ME systems

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

aa) The manufacturer of conserving equipment, its parts and accessories shall address in

the gas stream arising.from gas pathways.
bb) The gas pathways-shall be evaluated for biocompatibility according to ISO 18562-1:2017.

cq) Special attention shall be given to substances that are endocrine disrupting, carcinogenic,
or toxic toreproduction.

dd) The'gas pathways of a conserving equipment, its parts and accessories that contain phth
other substances, in a concentration that is above 0,1 % weight by weight, which are cla

could be
ies, clean
with the
hat basic
ufacturer

60601-1-

the risk

management process the risks associated with the biocompatibility and potential contamination of

Jutagenic

alates or
ssified as

arked as

andocrina dicrunting carcinoganic —mutaganic or tovice tao raoanroduction chall ha m
< T <5 TOXTC—TO— T POt CtroT— oo — o €11

uuuuuuuuuuuuuu pting—carcinogenic—mutagenic—ot
containing such substances:

1) on the device itself; or

2) on the packaging.

ee) The symbol of ISO 7000-3723 or symbol 5.4.10 of I1SO 15223-1:— (Table 201.D.2.101, symbol 6)

may be used for such hazardous substances.

ff) A specific justification for the use of these substances shall be included in the risk managem

© IS0 2020 - All rights reserved
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gg) The instructions for use of a conserving equipment, its parts or accessories that contain endocrine
disrupting, carcinogenic, mutagenic or toxic to reproduction or that could result in sensitisation or
an allergic reaction by the patient or operator shall contain information:

1) on residual risks; and
2) if applicable, on appropriate precautionary measures.

Check conformance by confirming conformity to 1SO 18562-1:2017, inspection of the instructions for use
and inspection of the risk management file for identification of the presence of substances that are
endocrin@ diSTUpting, carcinogenic, mutagenic or toxIc to reproduction and justification jor their use.

201.12( Accuracy of controls and instruments and protection against hazardous
outputs

[EC 60601-1:2005+AMD1:2012+AMD2:2020, Clause 12 applies, except as follows:

201.12.1  Accuracy of controls and instruments

Amendment (add after existing sentence):

aa) The ¢ontrols of a conserving equipment shall be clearly legible~iinder the conditions specified [n
201.9.1.2 of this document.

Check comformance by application of the tests of 201.7.1.2.

Additionql subclauses:

201.12.1.101  * Verification of oxygen delivery

a) With|the conserving equipment operating'in normal condition, the delivered oxygen volume pgr
breath as determined under the test.conditions specified in Table 201.102 shall be disclosed in|a
tabulpr representation in the instructions for use.

EXAMPLE #* (1 ml/breath +10 % ofthe set initial value/breath).
b) Additionally, the deviatien of delivered oxygen volume per breath shall be disclosed in the
instryictions for use.
c) This fleviation shallmot exceed +15 %.

d) The [instructions for use shall disclose the maximum deviation of the delivered oxygen pat
20 brjeaths/min over the rated range of environmental operating conditions.

e) The verification of oxygen delivery of the conserving equipment shall either be:

1) determined for each conserving equipment configuration indicated in the instructions for use; or
2) determined for the worst-case configurations indicated in the instructions for use.

f) If a worst-case configuration is used, the rationale for its selection shall be documented in the risk
management file.

g) Pneumatic inspiratory trigger sensitivity under the test conditions specified in this document shall
be disclosed in the technical description.
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h) If provided, non-pneumatic inspiratory trigger sensitivity and test methods shall be disclosed in the

technical description.

i) Additional sensitivity specifications and test methods may be disclosed in the technical description.

Check conformance by inspection of the technical description and of the risk management file for the
rationale, if applicable, and with the following tests:

J)

Delivered oxygen setting

1) _Cof 2o 21 o @It 201 101 e b o wichlo
147 UL 10T Ot

Ao caxn Il PVSTRELEY o P A IPNE L7 DLDST R o fratos
1 OCTUpUIrCCUTISCrviTiy CYUuTpTITeT USSTTowiIrtrrigurc =z VICIT CTTC VvVUur ta CTCSTI'ICTUT U]

2) Utilize the test parameters of the first row of Table 201.102. Wait for steady-state condit
achieved.

NOTE Some conserving equipment, particularly at higher set rates and whefi\connected to
concentrator, can take more than 15 min to achieve steady-state conditions.

3) Determine the delivered oxygen through integration of the flow signal\provided by the flq
from the start of the inspiration until the end of the delivered oxygen capture time as ing
Table 201.102.

4) Repeat 3) for 30 breaths and average the 30 measurements

5) Determine the deviation of the delivered oxygen from.that indicated in the instructions for
6) Repeat 2)to 5) for each row of Table 201.102.

7) Repeat 2) to 6) for each volume delivery setting’of the conserving equipment.

Inspiratory trigger sensitivity

The sensitivity of the conserving equipment triggering is evaluated by creating a
subatmospheric pressure on the cannula of -0,5 cmH;0 per second.

1) Measure the minimum presstre achieved immediately before the onset of gas flow.
2) Confirm that the triggerypressure is less than the value indicated in the technical descriptid

3) Repeat 1) and 2) for\10 breaths and average the 10 measurements.

en.

ons to be

an oxygen

w sensor
licated in

use.

ramping

n.
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@

()
O

Key
consetving equipment under test
accesjory connection tubing, if specified separately

accesgory cannula

optional dual lumen connection for cannula trigger

varialple restrictor

O 00 9 O U1 » W N -

triggelr source as specified by the manufacturer
10 exhaust port

flow densor, with a 10 % to 90 % rise time of no greater than 10 ms

lumen

pressfire sensor, with a 10 % to 90 % rise time of no greater than 10 ms

data dcquisition system, with a minimum sample rate of 200 samples/s

If testing ajdual lumen cannula, connect the pressure sensor (4):ta’the sensing lumen (7).

Figure 201.101 — Verification.of oxygen delivery, typical test setup

Table 201.102 — Verification of oxygen delivery test parameters

Set-rate Inspiratory Delivered
min-1 time oxygen
s capture
time?
S
15 1,33 0,80
20 1,00 0,60
25 0,80 0,48
30 0,67 0,40
35 0,57 0,34
40 0,50 0,30
2 The delivered oxygen capture time begins at the
start of inspiration and ends at the indicated time.

20
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201.12.4 Protection against hazardous output

Additional subclauses:

201.12.4.101 Absence of the inspiratory trigger alarm condition

a) Conserving equipment with monitoring function shall be equipped with an alarm system that detects

b\

an alarm condition to indicate the absence of the inspiratory trigger for not more than 60 s.

The absence of the inspiratory trigger alarm condition shall be at least low priority with a

auditory

C

a

C

9

heck conformance by functional testing.

01.12.4.102 Gas supply failure alarm condition

heck conformance by functional testing.

01.12.4.103 Outlet pressure

neck conformance with the following test.

alarm signal.

Conserving equipment with monitoring function shall be equipped with ahyalarm system thz
an alarm condition to indicate when the supply of respirable gas is Gelow the value nece
normal operation.

The gas supply failure alarm condition shall be at least low pridrity with an auditory alarm s

The maximum limited pressure in normal condition and single fault condition shall be disclos
instructions for use.

Set up the conserving equipment _as indicated in Figure 201.101 with the variable restrictor of

Set the conserving equipment to the maximum demand flowrate setting of normal use and s
triggering set rate of 20 breath/min.

Close the variable restrictor to stop flow.
Wait 1 min.
Repeat c)-to e) after creating each relevant single fault condition.

Confirm that the outlet pressure does not exceed the value indicated in the instructions for u
éntire period of the test.

1t detects
ssary for

ignal.

ed in the

en.

mulate a

se for the

201.13 Hazardous situations and fault conditions

[EC 60601-1:2005+AMD1:2012+AMD2:2020, Clause 13 applies.

201.14 Programmable electrical medical systems (PEMS)

[EC 60601-1:2005+AMD1:2012+AMD2:2020, Clause 14 applies.
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201.15 Construction of ME equipment

IEC 60601-1:2005+AMD1:2012+AMD2:2020, Clause 15 applies, except as follows:

Additional subclause:

201.15.101 Mode of operation

Conserving equipment shall be suitable for continuous operation.

Check conformance by inspection.

201.16( ME systems

[EC 60601-1:2005+AMD1:2012+AMD2:2020, Clause 16 applies, except as follows:

Additiondl subclause:

201.16.1.101 Additional general requirements for ME systems

Accessories connected to the conserving equipment shall be consideréd to form an ME system with the
conserving equipment.

Check comformance by application of the relevant tests of IEC 60601-1:2005+AMD1:2012.

201.17| Electromagnetic compatibility of ME equipment and ME systems

[EC 606(011-1:2005+AMD1:2012+AMD2:2020, Clause 17 applies.

Additionql subclauses:

201.10l Gas connections

201.101.1 Oxygen inlet’connector

An oxygén inlet connectar/of the conserving equipment not intended for connection to a medical gpis
pipeline gystem, for which the connection is operator-detachable without the use of a tool shall conform
with:

a) ISO 80369+1:2018; or

NOT It is expected that the R2 connector of ISO 80369-216] will meet this criterion.

b) female 9/16-18 UNF-2A-RH fitting.
Check conformance by inspection and application of the tests of 1SO 80369-1:2018.

201.101.2 Connection to the medical gas pipeline system

If an operator-detachable hose assembly is provided for connection between the conserving equipment
and the medical gas pipeline system, it shall conform with ISO 5359:2014+Amd.1:2017.

Check conformance by application of the tests of ISO 5359:2014+Amd.1:2017.
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201.101.3 Outlet connector

a) An outlet connector of the conserving equipment shall conform with:

1) the nipple of EN 13544-2:2002+AMD1:2009, Figure 1, with a maximum internal bore diameter

of 2,95 mm; or

2) amale 9/16-18 UNF-2A-RH fitting.

b) The nipple of EN 13544-2+AMD1:2009 may be connected to the male 9/16-18 UNF-2A-RH fitting

without the use of a tool.

c] The outlet connector shall be marked with:

1) the rated range of gas pressure; and
2) the rated range of gas flowrate.

d) The outlet connector may be marked with:

1) atextstring; or
2) symbol ISO 7000-0795 (see Table 201.D.1.101, symbol 5).

Check conformance by inspection.

201.102 Requirements for parts and accessories

01.102.1 * General

2

The parts and accessories of conserving .equiipment shall conform with the requirement
dpcument, whether they are produced by the manufacturer of the conserving equipment or by
entity (“third-party manufacturer” or healthcare provider).

Check conformance by the tests of this document.

201.102.2 Labelling

a] The accompanying(document of an accessory shall disclose:
1) the rated range of oxygen flows; and

EXAMPLE-The maximum oxygen flow for which the nasal cannula is specified.

2) therated maximum pressure;

forwhich the accessory is specified for use.

5 of this
F another

b) Statements shall be included in the accompanying document of each conserving equipment,
accessory to the effect that:

part and

1) oxygen conserving equipment, its parts and accessories are specified for use at specific flows;

2) incompatible parts or accessories can result in degraded performance;

3) the responsible organization is accountable for ensuring the compatibility of the oxygen
conserving equipment and all of the parts or accessories used to connect to the patient before

use; and

© IS0 2020 - All rights reserved
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4) a

warning statement to the effect that “WARNING: Use only water-based lotions or salves that

are oxygen-compatible during setup or use during oxygen therapy. Never use petroleum-based
or oil-based lotions or salves to avoid the risk of fire and burns.”;

5) a warning statement to the effect that “WARNING: There is a risk of fire associated with oxygen
therapy. Do not use near sparks or open flames.”;

6) a warning statement to the effect that “WARNING: Smoking during oxygen therapy is dangerous
and is likely to result in serious injury or death of the patient and others from fire.”

Check copformance by inspection of the accompanying document.

201.102.3 * Fire propagation risk reduction means

a) The ppplied part that delivers gas to the patient from conserving equipment or the-conservigg
equigment itself shall be equipped with a means to stop the flow of gas towards the patient if the
applipd part becomes ignited.

b) The means of protection or detection should be located as close to the patient’as practicable to stop
the flow of oxygen as quickly as possible.

EXANIPLE The means to stop the flow of gas towards the pdtient located at the junctign
betwpen the nasal cannula and the oxygen supply tubing.

c) The means may be accomplished by having the conserving eqtlipment stop the flow of gas when the
applipd part becomes ignited.

NOTH1 This means is intended to prevent the propagation of fire towards the ME equipment from the
appligd part.
NOTH2 Additional fire prevention requirements are‘found in 201.11.2.101.

Check copformance by inspection and the following test.

d) Conngct the applied part under test, including the means to stop the flow of gas towards the patient to
oxygen tubing of approximately.2im'in length that is connected to the outlet of a valve, which can stop
the flow of gas.

e) Connpct the inlet of the valve with oxygen tubing of approximately 2 m length to the outlet connectpr
of an oxygen source-with a pressure of 600 kPa to 700 kPa or the conserving equipment, fs
appropriate.

NOTE| The oxygen'source can be the conserving equipment.

f] Set the okygen source to deliver a continuous flowrate of 10 I/min # 1 l/min or at the maximum flaw
settingof the conserving equipment through the accessory.

g) Ignite the applied part under test at the patient end.

h) Observe the fire propagating along the applied part towards the oxygen source and confirm that the
flow of oxygen is stopped, and that the fire is not propagated towards the oxygen source and that the
fire extinguishes.

i) Repeat d) to h) at 0,51/min # 0,1 I/min or for a conserving equipment source, repeat at both the
minimum and maximum flowrate settings.

Jj) Repeatd) to i) for each applied part listed in the instructions for use.
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201.103 Oxygen pressure regulators

Oxygen pressure regulators integral with the conserving equipment shall conform with
ISO 10524-1:2018 or ISO 10524-3:2019, as appropriate.

Check conformance by inspection and application of the tests of ISO 10524-1:2018 or I1SO 10524-3:2019.

202 Electromagnetic disturbances - Requirements and tests

IH

A

A

C60601-1-2:2014+AMD1:2020 applies except as follows:

D2.4.3.1 * Configurations

mendment (replace the second dash of 4.3.1 with):

of Table 201.102.

02.5.2.2.1 Requirements applicable to all ME equipment and ME systems

mendment (add note to list element b) ):

DTE The requirements of this document are not considetred deviations or allowances.

iditional subclause:

p2.8.1.101 * Additional generalrequirements

The conserving equipment shalkbe tested according to the requirements for the home h
environment.

The following degradations, if associated with basic safety and essential performance, shz
allowed:

1) component fdilures;
2) changes\in programmable parameters or settings;
3) réset to default settings;

4). * change of operating mode;

L the conserving equipment delivering oxygen through a cannula using the conditions and parameters

ealthcare

11l not be

©

EXAMPLE Switchover to continuous flow.

5) initiation of an unintended operation; and

6) deviation of the delivered oxygen dose, greater than 15 %, averaged over a one-minute

interval.
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206 Usability
[EC 60601-1-6:2010+AMD1:2013+AMD2:2020 applies except as follows:

a) For conserving equipment, the following shall be considered primary operating functions:
1) setting the delivered oxygen control;

2) configuring the conserving equipment, including connection of the detachable parts to the
conserving equipment;

3) starting the conserving equipment from power off; and
4) tyrning off the conserving equipment.
b) The fpllowing functions, if available, also shall be considered primary operating functions:
1) syitchover to continuous flow;
2) sdtting the operator-adjustable controls:
i)| setting alarm limits;
ii] inactivating alarm signals.

c) The following action associated with oxygen delivery also shall.bé considered a primary operating
functfon even though it is not performed on the conserving equipment:

1) positioning the cannula on the patient.

Annexes of the IEC 60601-1:2005+AMD1:2012+AMD®232020 apply, except as follows:
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Annex C
(informative)

Guide to marking and labelling requirements

for ME equipment and ME systems
20t €1 Marking on the outstde of ME equipment, ME systems or thetrparts |
Amendment:

Aflditional requirements for marking on the outside of conserving equipment, its-parts and agcessories
affe found in Table 201.C.101.

Table 201.C.101 — Marking on the outside of conserving equipment, its parts|or

accessories
Description of marking Subclauge

Any particular storage and/or handling instructions 201.7.2.10 a)
Any particular warnings and/or precautions relevant to the:immediate operation of 201.7.2.10L b)
the equipment

Containing natural rubber latex, if applicable 201.7.2.13101
For accessories supplied separately, the requirements of 201.7.2.101 201.7.2.4.101
For each conserving equipment, part and accessory, an arrow indicating the direction 201.7.2.101 d)

of the flow for flow-direction-sensitive compenents, if applicable

For each conserving equipment, part and accessory, contains phthalates or other 201.11.7 dq) 1)
substances, which are classified as‘endocrine disrupting, carcinogenic, mutagenic or
toxic to reproduction, if applicable

For gas delivery control, non-humeric marking with self-evident minimum and 201.7.2.1p1
maximum

For packaging, a description of the contents 201.7.2.17.101 a)
For packaging,an identification reference to the batch, type or serial number 201.7.2.17.101 b)
For packaging, contains phthalates or other substances, which are classified as 201.11.7 dq) 2)
endocrine disrupting, carcinogenic, mutagenic or toxic to reproduction, if applicable

For,packaging, contains natural rubber latex, if applicable 201.7.2.17.101 ¢)
Gas name or chemical symbol for any gas-specific inputs, if applicable 201.7.2.10[1 c)
Gas-specific colour coding for any gas-specific inputs, if applicable 201.7.2.101 c)
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201.C.2 Accompanying documents, general

Amendment:

Additional requirements for general information to be included in the accompanying documents of
conserving equipment or its parts are found in Table 201.C.102.

Table 201.C.102 — Accompanying documents, general

Description of requirement Subclause

Declpred tolerances including the measurement uncertainty of the 201.5.101.3
meagurement used to determine the specification

For @ccessories, range of oxygen flows for which they are rated 201.102:2

For ¢ach conserving equipment, part and accessory, a statement to the effect 201.102.2 b)
thatfincompatible parts or accessories can result in degraded performance

For ¢ach conserving equipment, part and accessory, a statement to the effect 201.102.2 a)
thatjoxygen conserving equipment, its parts and accessories are specified for
use at specific flows

For ¢ach conserving equipment, part and accessory, a statement to the effect 201.102.2 ¢)
thatlthe responsible organization is accountable for ensuring the
compatibility of the oxygen conserving equipment and all of the parts or
accepsories used to connect to the patient before use

For ¢ach conserving equipment, part and accessory, a warning/statement 201.102.2 d)
regafding use of lotions and salves

For ¢ach conserving equipment, part and accessory, awarning statement 201.102.2 €)
regafding the risk of fire

For ¢ach conserving equipment, part and accessory, a warning statement 201.102.2 1)
regafding the risk of smoking

Max|mum time-weighted average input flow, if applicable 201.4.11.101.2 3) i)
Maxjmum transient input flow, ifapplicable 201.4.11.101.2 3) ii)
Nane or trade name and address of the manufacturer, and where the 201.7.9.1
manpfacturer does not have.an address within the locale, an authorized

representative

Unitk of measurementfor volumes, flows and leakages 201.7.4.3
Warhing that the\conserving equipment is a high flow device, if applicable 201.4.11.101.2 3) iii)
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201.C.3 Accompanying documents, instructions for use

Amendment:

Additional requirements for information to be included in the instructions for use of conserving
equipment or its parts are found in Table 201.C.103.

Table 201.C.103 — Instructions for use

Description of requirement

Subclause

Any adverse effect of any recommended accessory on the basic safety or
essential performance of the conserving equipment, if applicable

201.7.9.2:14.101 ¢)

Any natural rubber latex containing components, if applicable

201.7.2.13.101

Delivered oxygen volume per breath for each setting in normal condition, 201.12.1.101
tabular representation
Deviation of the delivered oxygen volume per breath 201.12.1.101

Explanation of the meaning of the IP classification marked on the equipment

201.7.9.2.9.101L

For accessories supplied separately where marking the accessory is$not
practicable, the requirements of 201.7.2.4.101

201.7.2.4.101 by)

For conserving equipment, its parts or accessories intended for single use,
information on known characteristics and technical fagtors known to the
manufacturer that could pose a risk if the conserving equipment, its parts or
accessories would be reused

201.7.9.2.1.101(a)

For conserving equipment, pneumatic diagramyincluding a diagram for
operator-detachable parts

201.7.9.2.1.101|d)

For conserving equipment with monitoring function, method by which all of the
alarm signals can be functionally tested to determine if they are operating
correctly

201.7.9.2.8.101L

For each conserving equipment, its parts and accessories that contain
phthalates or other substaneces, which are classified as endocrine disrupting,
carcinogenic, mutagenic or toxic to reproduction, information on residual risks
for treatment of children or that of pregnant or nursing women and, if
applicable, on appropriate precautionary measures

201.11.7 gg)

Identificationefportions of the gas pathways through the conserving
equipment thdat can become contaminated with body fluids or expired gases
during-beth normal condition and single fault condition

201.7.9.2.12

Information on the effects of failure, including effect on flow

201.7.9.2.5.101(e)

Inspiratory trigger sensitivity, pneumatic

201.12.1.101

Instructions for processing the conserving equipment and its accessories

201.11.6.6 cc)

Intended source of oxygen

201.7.9.2.14.101 a)

Internal electrical power source care and maintenance, if applicable

201.7.9.2.13.101 b)

Manual control of the sensitivity for optimal breath detection instructions, if
provided

201.7.9.2.1.101 ¢)
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30

Description of requirement

Subclause

Maximum deviation of the delivered oxygen volume per breath at 20
breaths/min over the rated range of environmental operating conditions

201.12.1.101

Method by which the operator can check for proper operation of the
equipment

201.7.9.2.8.101

Necessary application accessories and their specifications

201.7.9.2.5.101 g)

Periodic visual safety inspections

201.7.9.2.13.101 a)

Prinfiples of operation of the conserving equipment, including the principles of

oxygden dosage, timing, triggering and the settings

201.7.9.2.1.101 b)

Procedure to determine the state of the internal electrical power source, if
appljcable

201.7.9.2.9.101

Rated range of breathing frequency

201.7.9,.2:5.101 d)

Rated range of oxygen delivery setting

201¢79.2.5.101 ¢)

Restfictions on the placing of components within the conserving equipment, if
appljcable

201.7.9.2.14.101 b)

Stat¢ment to the effect that some respiratory efforts of the patient might not
trigger the conserving equipment

201.7.9.2.5.101 f)

Stat¢ment to the effect that the oxygen delivery setting has to be determined
for gach patient individually with the configuration of the equipment to be
used, including accessories

201.7.9.2.5.101 a)

Stat¢ment to the effect that the proper placement and positioning of the
pati¢nt interface is critical to the consistent operation of'this equipment

201.7.9.2.5.101 b)

Stat¢ment to the effect that the responsible organization should ensure that
the gxygen delivery settings were determined andyrecorded for the patient
indiyidually together with the configuration of the equipment to be used,
inclyding accessories

201.7.9.2.1.101 e)

Stat¢ment to the effect that the responsible organization should periodically
reaspess the setting(s) of the therapy.for effectiveness

201.7.9.2.1.101 ¢€)

Tragheotomised patient, an indication as to whether the conserving equipment

is infended for use with

201.7.9.2.5.101 h)

Warhing statement regarding strong draughts

201.7.9.2.2.1011)

Warhing statementyegarding the correspondence between models of oxygen
congervers

201.7.9.2.2.101 e)

Warhing statement regarding the correspondence to continuous oxygen flow

201.7.9.2.2.101 d)

Warhing'statement regarding the effect of changing the spare parts

201.7.9.2.2.101 h)

: 1 1 1c . .
Wal HITE SUALCIIICTIU TS dTUIITE LIE TIECU TOT €XU'd ITTOIILOTTITE

Warning statement regarding the risk of lubricating

201.7.9.2.2.101 g)

Warning statement regarding the risk of fire

201.7.9.2.2.101 a)

Warning statement regarding the risk of smoking

201.7.9.2.2.101 b)

Warning statement regarding the risk of smoking in the same room

201.7.9.2.2.101 n)
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Description of requirement Subclause
Warning statement regarding use as prescribed, settings, activity levels and 201.7.9.2.2.101 ¢)
accessories
Warning statement regarding use of lotions and salves 201.7.9.2.2.101f)
Warning statement regarding use outside the rated altitude or temperature 201.7.9.2.2.101j)
Warning statement regarding when to turn off the oxygen conserver 201.7.9.2.2.101 k)

201.C.4 Accompanying documents, technical description
Amendment:

Aflditional requirements for information to be included in the technical description of a c¢nserving
equipment or its parts are found in Table 201.C.104.

Table 201.C.104 — Technical description

Description of requirement Subclauge

For conserving equipment with monitoring function, description‘of a method for 201.7.9.3.101
checking the function of the alarm system for each of the alarm conditions specified
in this document and indicating which checks are perfotmed automatically

Inspiratory trigger sensitivity, non-pneumatic, if provided 201.12.1.101

Inspiratory trigger sensitivity test method, non-pheumatic, if provided 201.12.1.101
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Annex D
(informative)

Symbols on marking

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

Addition;,
Table 201.D.1.101 — Additional symbols on marking
No Symbol Reference Title
1SO 7000-2492 Batch code
Symbol 5.1.5 To identify the manufacturer's batéhor lot code, for
1 Lo T 1SO 15223-1:— example on a medical device or’the corresponding
packaging. The code shall heplaced adjacent to the
IEC 60878:20150] symbol.
1SO 7000-2493 Catalogue number
Symbol 5.1.6 To identify themanufacturer’s catalogue number, for
2 H E F 1SO 15223-1:— example ond medical device or the corresponding
packaging The catalogue number shall be placed
IEC 60878:20150) adjacent\to the symbol.
1SO 7000-2498 Seriallnumber
Symbol 5.1.7 To identify the manufacturer’s serial number, for
3 SN 1SO 15223-1:— example on a medical device or its packaging. The
serial number shall be placed adjacent to the symbol.
IEC 60878:2015[%
r = Contains or presence of [natural rubber latex]
ISO 700072725 On medical devices: to indicate that the equipment
Syshibol 5.4.5 contains the identified product or substance.
4 [SO 15223-1:— Replace "XXX" with the symbol or other
identification of the substance that is contained or
: [9]
IEC 60878:2015 present, where LATEX is used for natural rubber
L. = latex.
Output; exit
I ISO 7000-0795 To identify an exit, for example of a hydraulic pump.
p Y pump
3 .%
I IEC 60878:2015[91 For electrical (signal) output, use symbol IEC 60417-
5035.
r 1 Contains hazardous substances
e ——
' 150 7000-3723 Indicates a medical device that contains substances
6 : Symbol 5.4.10 that can be carcinogenic, mutagenic, reprotoxic
1SO 15223-1:— (CMR), or substances with endocrine disrupting
' properties.
L _
Additional Annexes:
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Annex AA
(informative)

Particular guidance and rationale

AA.1 General guidance

This annex provides a rationale for some requirements of this document and is intended for-those who
are familiar with the subject of this document but who have not participated in its deyelopment. An
understanding of the rationales underlying these requirements is considered to be essential|for their
proper application. Furthermore, as clinical practice and technology change, itgis believed that a
rdtionale will facilitate any revision of this document necessitated by those developments.

AA.2 Rationale for particular clauses and subclauses

Subclause 201.1.1 — Scope

The aim of oxygen therapy is to obtain the desired SaO; in a patient. Conserving equipment is infended to
obtain the desired SaO; while optimizing the usage from the 'oxygen supply. A previous staﬂxdard for

cqnserving equipment did not include standardized perfarmance testing and labelling which made
cogmparing the performance of conserving equipment, difficultsl. This document is intended to reduce
this ambiguity between conserving equipment models by requiring both standardized performance
tgsting and disclosure.

There are several variables that make this“difficult. Breathing frequency affects the actual dose
d¢livered with continuous flow oxygen _because a faster breathing rate generally reduces irspiratory
time, which in turn reduces the volume of the dose of oxygen. Some conserving equipment mimics this
phenomenon in varying degrees. Other conserving equipment delivers the same volume dose re¢gardless
of rate. Although a standardization.of dose can be accomplished at one breathing frequency, the relative
dose can differ at other frequeficies.

Okygen conserving equipment frequently is incorporated into or with other devices. ([When a
manufacturer produces such a combination device, they need to be aware that there can be gtandards
fgr the other device,as well. In this circumstance, the combined product is expected to be gvaluated
a¢cording to bothrstandards.

EXAMPLE Evaluating a combined pressure regulator-conserving equipment to both this document and
[S0O 105241

Subclause 201.4.3.101 — Additional requirements for essential performance

The committee considered that the accuracy of set oxygen delivery (i.e. the delivered oxygen per
breath) is a key component of the essential performance of a conserving equipment.

Subclause 201.4.6 — ME equipment or ME system parts that contact the patient

Since the conserving equipment and its accessories are likely to be draped over or around the patient,
they are likely to come into direct contact with the patient during normal use. Additionally, the gas
pathways conduct fluids into or out of the patient. As such, the gas pathways of the conserving equipment
and its accessories need to be investigated regarding biocompatibility and compatibility with substances
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that might pass into the patient via the gas pathways. Also of concern are electrical hazards should any
electrical components be incorporated into the accessories. By ensuring that the gas pathways are
subject to the requirements for applied parts, these issues are addressed by the requirements already in
the general standard.

Subclause 201.4.11.101 — Additional requirements for pressurized gas input

Conserving equipment designed to be connected to a pressurised gas supply is required to continue to
operate reliably throughout the rated range of supply pressures; and these pressures can only be
maintaingdif the conserving equipment i normal condition does Mot attempt To draw more flow from
the gas spurce than the gas source is designed to supply. Conserving equipment should be desigrnied’to
prevent gn unacceptable risk under possible single fault conditions of the pressurised gas supply:

Pressurijed medical gas supplies, including medical gas pipeline systems and cylinder pressure
regulators conforming to current relevant standards, supply gas-specific terminal outlets/at a pressufe
that is wjthin an internationally agreed pressure range of 280 kPa to 600 kPa undet normal conditign.
Conserving equipment should operate to its declared specification with any supplypressure within thfis
range.

In the case of a pressure regulator failure the gas supply pressure could riseto the pressure regulator’s
supply pressure, which can be cylinder (tank) pressure. To safeguard against this or similar
eventuallties, gas-specific medical gas pipeline systems are required to be provided with a means to linjit
their output pressure to not more than 1 000 kPa. All gas-powered/ME equipment should be designed $o
as to notpresent an unacceptable risk if its supply pressure rises\up to this value.

Conserving equipment with maximum rated input pressures.exceeding 600 kPa is required to fulfil thege
conditiors at up to twice its maximum rated input pressure.

To ensurje that the minimum pressure of 280 kPa“¢an be maintained in practice, medical gas pipeline
systems qupplying compressed medical gases_through gas-specific terminal outlets are designed so that
they can[maintain this pressure at the input ©f gas-powered devices while supplying steady-state flows
up to 60 |/min at a single outlet connected directly to the pipeline; account is taken of the pressure drgp
in the pipeline supplying the outlet and the pressure drop, at 60 1/min, across the terminal unit and the
low-prespure hose assembly conneeting the device to the pipeline.

The medjcal gas pipeline systemis also required to be capable of supplying sufficient gas that this flo|
can be drawn from a predetermined number of adjacent terminal units simultaneously. The actup
number will have been determined during the design and installation of the medical gas pipeline systej
by the application efa diversity factor (a factor agreed between the supplier and responsifjle
organization to be dppropriate for each section of the installation). Recommended diversity factors atre
formulatpd to ensure that the medical gas pipeline system is capable of supplying an average flow
60 1/min|to the-required proportion of terminal outlets. However, if the simultaneous flow demand
from mahy-adjacent conserving equipment exceeds 60 1/min there is an increased possibility that the
conserving—egtipiren syoae pte tbre—cotra—ta PETOW A 5 A e€ € € ea

cl VO ool O Cl cl n

In addition to steady-state flows of 60 1/min, the switching of the internal pneumatic system and the
operation of a patient demand system can result in a conserving equipment requiring transient input
flows far in excess of 601/min. Because of the compressibility of gas at pipeline pressures and the
diameter of piping that is employed in order to minimise pressure drop, such transient demands can
generally be accommodated from the gas stored locally within the piping of the medical gas pipeline
system. There can be temporary pressure drops of the input pressure at the inlet of the conserving
equipment, to below 280 kPa, due to transient flows in excess of 200 1/min (over 3 s) but most of these
drops will be within the supply hose assemblies specified by the manufacturer. Manufacturers need to
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evaluate their own designs to establish whether any consequent transient pressure drop affects the
performance of their conserving equipment when used with recommended supply hose configurations

and when connected to alternative gas-specific terminal outlets such as those fitted to cylinder
regulators conforming to ISO 10524-1.

Conserving equipment that can draw greater average or transient flows during normal
permitted, but the accompanying documents are required to disclose those flows and warn of
of a different diversity factor.

eline systems. In itself, this should be of no concern because the specific conditions specifig
tgst do not allow a direct comparison between the two values. The committee responsible oy
standards, ISO TC 121/SC 6, in consultation with ISO TC 121/SC1 & ISO TC 121/SE 3,"agres
60 1/min average flow value, and also the 200 1/min for up to 3 s transient flows, during the pr¢
of the first edition of the current series of standards for medical gas pipeline systems (1SO 7396
and were aware of the need to satisfy that specification when finalizing the medical gas pipeli
tgst requirements.

Manufacturers should be aware that other medical gas supply system standards permit the
gas-specific terminal outlets to spur systems such as pendant supplyunits. Such subsystems re
flpw that can be drawn from their terminal outlets.

Subclause 201.5.101.2 — Gas flowrate specifications

The delivery of oxygen is commonly expressed in volumetric measures, not corrected to STPD
most oxygen delivery equipment does not adjustywith environmental conditions to maintain
mass delivery, although there is usually an effect of barometric pressure and temperatur
delivery. This effect varies depending on the design of the equipment.

EXAMPLE Liquid or compressed gas systems commonly meter flow from a reservoir at 1,3
pfessure through a critical orifice. Changing barometric pressure will cause variance in the quantity
d¢livered proportional to the absolute'inlet pressure, the result being neither constant volume nor cons
In| contrast, oxygen concentrators often meter flow through a needle valve based on patient’s reading of

proximates a constant volume)with changing conditions.

It]is desired to have a 'standardized measure for delivered oxygen volume. What is intended i
expressed volume-be“that volume which would be expected if the equipment were operat
standard conditiows. If actual test conditions differ from standard conditions, then a correctid
bé¢ applied bdsed on the known operational characteristics of that equipment (i.e. its sens
tgmperature ‘and pressure). This is different from simply correcting the measured volume to
conditions:

pressure
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3 Withdrawn.
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Subclause 201.5.101.3 — Conserving equipment testing errors

When testing conserving equipment performance several of the test parameters cannot be measured
without a significant degree of measurement uncertainty due to limitations of the accuracy that can be
achieved, particularly when measuring volumes by the integration of rapidly changing flows. Because of
the relative significance of these uncertainties, it is important that manufacturers allow for
measurement uncertainty when declaring parameter deviation.

Similarly, it is important for a third-party tester to recognise the significance of the uncertainty in their
OWn me emen ALNen Q l: O . ClLO en [} ales ice . M eal ape 0 2 annle i a
manufacturer determines that a parameter has a tolerance of +7 % but the measurement uncertajnty|is
n a parameter tolerance of +10 % is declared. If a third-party tester subsequently obtains an
error of the measured value for that parameter of +15 %, with a measurement uncertainty of 5 %, then
the thirdfparty tester has to accept the manufacturer’s claim.

Subclauge 201.7 — ME equipment identification, marking and documents

It is an established understanding that for ME equipment used in healthcare facilities, the instructions
for use are intended for the professional clinical operator of the ME equipment.as well as the responsibile
organization. It is expected that these individuals are trained medical professionals.

It is only| recently, with the introduction of IEC 60601-1-11, that due{consideration has been given fo
who is the operator and the responsible organization where ME@quipment is intended for use in the
home heqlthcare environment. In that International Standard, the.concept of lay operator is introduced.
The lay gperator is the non-professional healthcare person who is operating the ME equipment withjn
the homd healthcare environment. This person can be the carer for the patient within the home or can be
the patiept. Where the ME equipment is prescribed by a medical professional, it is their responsibility to
ensure that a suitable lay operator has been appropriately trained and has a copy of the instructions fpr
use. Whdre ME equipment is acquired by the patient or by a non-medical entity, it is assumed that the
patient iy the lay operator.

In the light of these considerations, the requirements for the instructions for use specified in thifis
document have been written from the perspective that they need to be suitable not only for|a
professidnal clinical operator but alse-for a lay operator, whether that individual is a nominated carer ¢r
the patieft.

Subclause 201.7.1.2 — Legibility of markings

In order fo change thesettings of conserving equipment, the operator needs to be within an arm’s length
of the control. Conserving equipment is typically body-worn or hand-held equipment that is at a normal
reading distance'when operated.

Subclause-201.7.4.3 — Units of measurement

Additional information is found in rationale for 201.5.101.2.

Subclause 201.7.9.3.1.101 — Additional general requirements

The manufacturer is expected to express the description of the conserving equipment in general terms
so the reader can understand the important behaviour of the conserving equipment, e.g. mean values
and their time specifications, number of breaths and delays.
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Subclause 201.11.2.101 — Additional requirements for fire prevention

Many patients who are on supplemental oxygen were and still are smokers. It is reasonably foreseeable
that patients who are on supplemental oxygen will continue to smoke. In fact, it is known that they
often do continue to smoke despite the warnings in the instructions for use.

As aresult, it is necessary to reduce the risk associated with this dangerous behaviour:

— by preventing the propagation of fire back through the outlet connector into the conserving
equipment; and

— by providing a means to stop the flow of gas towards the patient in the case that the applied part
becomes ignited.

Although these risk control methods are not expected to prevent the patient(from being seriously
byurned by this dangerous behaviour, they are intended to reduce the risk” of the morg¢ serious
propagation of fire from causing harm to others.

Subclause 201.11.3.101 — Additional requirements for fire enclosures of ME equipment

In] the event of ignition from an external source, for instance the nasal canula, the committees decided to
impose the FV-1 flammability rating for the enclosure to ensuve that any fire extinguishes quickly. The
flammability requirement for the fire enclosures in the general standard is metal or FV-1 or better. The
FV-1 vertical flame test requirement for a single specimen.in IEC 60695-11-10:2013I8! is for the flame to
extinguish within 30 s. The test method is in I[EC 60695:11-10:2013, Clause 9.

Subclause 201.11.6.6 — Cleaning and disinfection of ME equipment or ME system

The essential principles of I1SO 16142-1 require that medical devices are not to be operated or used if
tHeir condition could compromise the health and safety of the patient on whom they are being used or
tHe employees or third parties interacting with them.

This means that conserving equipment, their accessories and parts cannot be used if there is a[potential
risk of the patient, operator or other person being infected as a result of contact with the cpnserving
equipment, accessory or part

Therefore, conserving-equipment, their accessories and parts require an appropriate level of diginfection,
depending on theityse, but rarely need to be sterile.

Recommendations for hygienic processing of conserving equipment, their accessories and parts are based
onh the general hygiene requirements for the processing of medical devices and need to take into
consideration the special requirements and needs of patient care in the clinical environment. The
rgquirements for hygienic processing of this document are intended to:

— make the responsible organization for processing the conserving equipment aware of how to
implement these tasks in a responsible manner through appropriate delegation; and

— help all parties involved in the processing of conserving equipment, their accessories and parts to
conform with the manufacturer’s instructions.

The cleaning and disinfection procedures of the manufacturer are also intended to provide practical

support to all those involved in patient care in the clinical environment with regard to implementing the
hygiene measures required for the patient’s safety.
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be noted that conserving equipment, as all other medical devices that have been contaminated

with human pathogenic microorganisms, are a potential source of infection for humans. Any conserving
equipment that has already been used on another patient is potentially contaminated with contagious
pathogenic microorganisms until proven otherwise. Appropriate handling and processing procedures
are essential to protect the next person handling the device or the next patient on whom the device is
used. Hence conserving equipment, their reusable accessories and parts that have been used are required
to undergo a processing procedure, following the manufacturer’s instructions, prior to reuse by another

patient.
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g instructions of a conserving equipment, its accessories or parts:

cting the patient, the operator and the responsible organization (including personnel irivolved
Fforming the processing);

mits of the procedures used for processing (such as the number of processingcycles); and

Ly, based on an established quality management system.
mmended processing should be determined by:

otential degree and type of contamination of the conserving equipment, accessories or parts;
sk of infecting another patient resulting from théir reuse and the type of application of the
rving equipment.

fonsideration of the possible risk associated with the contamination of gas-conducting
nts due to the patient’s re-breathing under single fault condition should be considered.

asis of the above, a verified and\walidated documented processing procedure needs to be
in such detail so that the outcome is reproducible. An acceptable residual risk from the hazapd
bn for the next patient can be'assumed if the:

mented processing procedure’s effectiveness has been verified through appropriate scientific
ods by the manufacturer; and

eliability of the,“documented processing procedures has been verified in practice through
ppriate quality-assurance measures by the responsible organization carrying out the processing

dures.

ecting and evaluating the processing procedures, the manufacturer should consider:

— the amount and type of pathogenic microorganisms expected to contaminate the conserving
equipment, accessories or parts;

— the risk for the pathogenic microorganisms to be transmitted to the patient, operator or other
persons; and

— the microorganism's resistance to the recommended processing procedures.
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The risks posed by a reprocessed conserving equipment, accessories or parts are determined by the
following factors:

a) undesired effects, which can result from the following:
— the previous use;

— the previous processing; and

— transnortation and storage:
T 57

b] the risks from subsequent uses, such as the following:
— residues from the previous use (such as secretions, other body fluids, and dfugs);

— residues from the previous processing such as cleaning agents,-.disinfectants and other
substances, including their reaction products;

— changes of physical, chemical or functional properties of the dévice; and

— changes in the condition of the material (such as accelerated wear and tear, embrittlement and
changed surface conditions, connectors and adhesive joints);

c) the risk of transmission of any pathogenic microorganisms.

When considering the suitability of the processing and the feasibility of the processing for the cpnserving
equipment, accessories or parts, the manufacturershould consider the following points:

— the risks involved in the processing;
— the cost effectiveness of the processing;
—t the practicability of the processing;

— the availability of the cleaning equipment and the cleaning agents specified in the processing;

~

— the efficiency of thé processing;
—t the reproducibility of the processing;
— quality management requirements of the processing; and

— thetenvironmental impact of the processing and the disposal of the conserving equipment, a¢cessories
orparts.

The manufacturer should verify all cleaning agents and processing procedures used with regard to their
suitability and repeatability with the conserving equipment, accessories or parts, depending on the type
of use.

The responsible organization should verify that manual cleaning and disinfection of the conserving
equipment, accessories or parts are always carried out in accordance with the procedures specified in the

accompanying document.

The manufacturer should specify validated automated cleaning and disinfection procedures. If they are
not followed, the effectiveness of the cleaning and disinfection cannot be guaranteed. Such parameters
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could include the volume of water used, water pressure, temperature, pH, dosage of cleaning agents and
disinfectants and residence time.

To ensure the reproducibility of automated processing procedures, tests should be carried out on a
regular basis.

The manufacturer should ensure that the specified disinfection procedures are verified to be bactericidal,
fungicidal and virucidal. This ensures that cleaned and disinfected conserving equipment, accessories or
its parts do not pose an unacceptable risk of infection by reproductive pathogenic microorganism. This
is imporiant-when-eq ) . : L i Lo .

the next patient, operator or other person.

6 6 0 DarEs—€6 rel-or-dividuat—eorme ontactwith

Effective| disinfection requires that the instructions for the disinfectant, especially withiregard to
concentrption and residence time, are followed.

Following any processing procedure, a safety and functional testing of the conserving equipment (s
specified| by the manufacturer’s instructions) needs to be carried out. If necessary, safety-relevant
functiongl testing can be carried out directly before use of the conserving equipment.

The extent and type of the tests depend on the conserving equipment, accessary or part and these ne¢d
to be defined in the accompanying document.

Subclauge 201.12.1.101 — Verification of oxygen delivery

The gendral standard requires manufacturers to declare accuracies and to address the associated risfs
in the risk management process. One of the associated risks-is1ack of consistency between manufacturers
in their [declarations of dose and accuracy, both in terms of the reference settings used and tlile
conditions of testing. Consistency in these situations¢can only be achieved by means of internationally
agreed-upon standards and these requirements have been formulated in order to fulfil this objective.

The test [settings and conditions, and for certain parameters minimum requirements, specified in thiis
subclausg have been selected by the conimittee as those necessary to demonstrate adequate essential
performdnce of conserving equipment, The test procedures have been written as type tests (additionfal
informatjon is found in 3.135 and:‘Clause 5 of the general standard), with the expectation thpat
manufacturers will design their gwr'test programmes to ensure that their declared accuracy tolerances
for the sdttings and conditiong-specified will encompass any results obtained by a type test performed jn
accordarice with the test proeedures specified in this subclause.

Current |abelling varies widely from one conserving equipment model to another. Some conserving
equipment deliver a>fixed dose volume regardless of respiratory rate, some a fixed minute volune
(variablg dose velume over respiratory rate), and some are a combination thereof. Conserving
equipment models can have as much as 100 % different volume delivery under similar breathing
conditions.

This test is based on the assumption that gas delivered in the early portion of inhalation reaches the
alveoli and gas delivered later in inhalation will only fill anatomical dead space. To determine the
“useful” oxygen delivery, the committee determined that 60 % of inhalation time would be considered
to be the time that oxygen delivery reaches the alveoli. The numbers in the table for the oxygen dose
capture window reflect that percentage, assuming an I:E ratio of 1:2.

Oxygen delivery throughout all of inhalation is not all useful. The last portion of inhaled volume goes to

filling dead space, not into the functional units of the lungsi*4l. This phenomenon is exacerbated in
obstructive disease because tidal volume is limited (so the dead space volume is a greater portion of the
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inhaled volume). Also, the inspiratory flow tends to be higher early in inhalation and so a greater
portion of the late inspiratory time is spent filling dead space.

Although the exact portion of functional inspiratory time (during which oxygen delivery will reach the
lungs) is variable, it is clear that it is less than 100 %. Reference [15] and [16] suggest 50 % while
Reference [13] shows correlation in a bench study to 0,6 seconds or 60 % of a 1 s inhalation time.

The exact amount of useful oxygen derived from a longer pulse will vary from patient to patient. What is
important is to recognize that not all of the inspiratory time is useful. Longer times will favour
corserving-eqiiprent-with-tongertowerHowrate-delvery—Shortertimestavour-—conserving-equipment

ith very fast, high flowrate delivery. The 60 % portion chosen for this document is a comprenjise.

All of this variability supports the decision of the committee to not permit the marking’of the oxygen
delivery control to be only numeric in 201.7.2.101. An only numeric marking could\imply a cdrrelation
td a specific numerical dose or flowrate to some prescribers.

Subclause 201.102.1 — General

It] is the responsibility of the manufacturer of conserving equipment_accessories to verify that their
product conforms with the requirements of this document.

Subclause 201.102.3 — Fire propagation risk reduction in\accessories

Refer to the rationale for subclause 201.11.2.101.

Subclause 202.4.3.1 — Configurations

It|is not the intent of the committee to requitethat the immunity tests be performed multiple times (e.g.
aff several breathing frequencies and delivered oxygen doses), but that the manufacturdr should
dé¢termine which breathing set rate and oxygen dose represents the worst case for a given immpnity test
and use those conditions.
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Annex BB

(informative)

Reference to the IMDREF essential principles and labelling guidances

This document has been prepared to support the essential principles and labelling requirements of
conserving equipment, its accessories or parts as a medical device according to the International Medical

Device
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hnce with this document provides one means of demonstrating conformance with the \specif

principles of IMDRF/GRRP WG/N47: 201811l and labelling principles IMDRF/GRH
2019012, Other means are possible. Table BB.1 maps the clauses and subclauses of th
t with the essential principles of IMDRF/GRRP WG/ N47:2018. Table BB.2-maps the claus
auses of this document with the labelling principles of IMDRF/GRRP WG/N52:2019.

When an essential principle does not appear in Table BB.1, it means that it is not addressed by th

le BB.1 — Correspondence between this document and the essential principles

y

ic
P
is
pS

is

Eskential principle of

Corresponding clause(s)/

Qualifying remarks/Notes

IMDRF //GRRP WG/N47: 2018[11] sub-clause(s) of this document

5.1.1 All The part relating to manufacturinglfis
not addressed

5.1.3 201.4,201.4.3.10% The part relating to manufacturing|is
not addressed

5.1.3a) 201.4,201(4.3.101

5.1.3b) 201.4.3:101, 201.7,201.12.4

5.1.4 2017

5.1.5a) 201.12.1, 206

5.1.5b) 206

5.1.6 All

5.17 201.4,201.15

5.19 201.4

5.3.1a) 201.7.2.13.101, 201.11.7 Only the requirements related to
toxicity are covered.

5.3.1b) 201.11.6.6,201.11.7 Covered for normal use including
cleaning, disinfection and
sterilization.

53.1¢€) 201.11.6.6 bb) Covered for normal use including
cleaning and disinfection.

53.1f1) 201.11.7,201.12.1.101 Covered for biocompatibility and
accuracy.

5.3.2 201.11.6.6,201.11.7
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Essential principle of
IMDRF/GRRP WG/N47: 2018[11]

Corresponding clause(s)/
sub-clause(s) of this document

Qualifying remarks/Notes

533 201.11.7 Only the requirements related to
design are addressed.
5.3.5 201.11.6.6
5.3.5a) 201.11.6.6
5.3.5Db) 201.11.6.6,201.11.6.7
5B.5¢) 201.11.7
5.4.1 201.11.6.6
5p.1 201.7.2.4.101, 201.7.2.13.101, Covered with respect to us¢ with the
201.7.9.2.14.101, 201.16.1.101, listed accessories, latex-containing
201.101, 201.102.1 components; integrated cofserving
equipmens, connecting accdssories
and gperator-detachable
components and positioning of the
patient-interface.
5p.2 a) 2019
5p.2b) 201.12.1,201.12.4, 206
5p.2¢) 202 Covered with respect to mggnetic
fields, external electrical and
electromagnetic effects ang
electrostatic discharge.
5.5.2h) 202 Covered with respect to
electromagnetic disturbanges.
5p.3 201.11,,201.11.2.101, 201.11.3.101
5p.5 20177.2.4.101,201.7.2.13.101,
201.7.9.2.14.101, 201.16.1.101,
201.101, 201.102.1
5.p.7 201.12.1.101
5.p.6 201.12.101
5p.1 201.9,201.11
5.p.4 201.101
5p.5 201.11
5F.1 201.13
5/V6 202
5.7.6 202
5.7.7 201.8,201.13
5.8.1 201.14
5.8.2 201.14
5.9.1a) 201.12.1.101
59.1¢) 201.7.1.2
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Essential principle of
IMDRF/GRRP WG/N47: 2018(11]

Corresponding clause(s)/
sub-clause(s) of this document

Qualifying remarks/Notes

5.10 201.7,201.7.2.4.101, 201.7.2.101,
201.7.9.2,201.7.9.2.2.101,
201.7.9.2.5.101, 201.7.9.2.14.101,
201.7.9.3.1,201.102.2
5.12.1 201.12.1, 206
5.12.2 201.12.1, 206
5.12.3 201.7.9.2.8.101
6.1.1 201.11.7 This requirement is covered|with
respect to the gas pathways:
6.1.2 201.11.6.6,201.11.7
6.1.3 201.11.7 Only the requirenients related to
design are addressed, excluding
nanomaterials.
6.4.1 201.12.1.101
6.4.2 201.12.4.101, 201.12.4.102,
201.12.4.103,201.13
NOTE 2 | When a labelling principle does not appear in Table BB.Z, it means that it is not addressed by tHis
document.

Table BB.2 — Correspondence between this'document and the labelling principles

Labelling principles of
IMDRF /|GRRP WG/N52: 2019(12]

Corresponding clause(s)/
sub-clause(s) of this document

Qualifying remarks/Notes

5.1.1 201.7, 206

5.1.4 201.7.2.13.101, 201.7.2.17.101,
201.7.2.101

5.1.5 201.7,201.7.9.2.1.101,
201.7.9.2.2.101

5.2.1 201.7.2.101

5.2.2 201.7.2.17.101, 201.7.2.101

5.2.3 201.7.2.17.101

5.2.5 201.7.2.17.101

5.2.9 201.7,201.7.9.1

5.2.10 201.7.9.1

5.2.11 201.7.9.1

5.2.12 201.7.2.13.101, 201.7.2.17.101,
201.7.2.101

5.2.13 201.7.2.17.101

5.2.14 201.7.2.17.101
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