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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of
standards bodies (ISO member bodies). The work of preparing International Standards is

national
normally

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

matters of electrotechnical standardization.

riternational Standards are drafted in accordance with the rules given in the”ISO/IEC D
art 2.

P

T

Standards adopted by the technical committees are circulated tothe member bodies fqg
P

casting a vote.

ISO/IEC 80601-2-69 was prepared by a joint working group of Technical Committee ISO
naesthetic and respiratory equipment, Subcommittee SC 3, Lung ventilators and

A
e
Subcommittee SC D, Electrical equipment.
This first edition of ISO 80601-2-69-¢ancels and replaces the first edition of ISO 8359:19
e
a

ignment with the third edition of TEC 60601-1 and IEC 60601-1-11.
The most significant chapges are the following modifications:

—| extending the sgope to include not only the OXYGEN CONCENTRATOR but also its ACCH
where the characteristics of those ACCESSORIES can affect the BASIC SAFETY and E
PERFORMANGE\of the OXYGEN CONCENTRATOR;

—| identification of ESSENTIAL PERFORMANCE for an OXYGEN CONCENTRATOR and its ACCESSOR
—| and the following additions:

- \(tests for oxygen delivery performance;

- new symbols;

altechnical committee has been established has the right to be represented on that cgmmittee.
International organizations, governmental and non-governmental, in liaison with 1SO, also take part
in the work. ISO collaborates closely with the International Electrotechnical Commission (IHC) on all

rectives,

ne main task of technical committees is to prepare International.Standards. Draft Intgrnational

r voting.

Lblication as an International Standard requires approval by atleast 75 % of the member bodies

Aftention is drawn to the possibility that some of the eletients of this document may be the¢ subject
of patent rights. ISO shall not be held responsible for identifying any or all such patent rightg.

TC 121,
related

quipment and Technical Committee |EC/TC 62, Electrical equipment in medical |practice,

96. This

jition of ISO 80601-2-69 constitutes a major technical revision of ISO 8359:1996 and indudes an

SSORIES,
SSENTIAL

ES;

— new requirement for a means to prevent the propagation of fire into the OXYGEN CONCENTRATOR

and its ACCESSORIES;
— tests for cleaning and disinfection PROCEDURES; and

— consideration of contamination of the breathing gas delivered to the PATIENT from
pathways.

In this standard, the following print types are used:

— Requirements and definitions: roman type.
— Test specifications: italic type.

© I1SO 2014 — All rights reserved
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— Informative material appearing outside of tables, such as notes, examples and references: in smaller type.
Normative text of tables is also in a smaller type.

— TERMS DEFINED IN CLAUSE 3 OF THE GENERAL STANDARD, IN THIS PARTICULAR STANDARD OR AS NOTED:

SMA

LL CAPITALS TYPE.

In referring to the structure of this standard, the term

"clause” means one of the seventeen numbered divisions within the table of contents, inclusive of
all subdivisions (e.g. Clause 7 includes subclauses 7.1, 7.2, etc.);

— “subclause” means a numbered subdivision of a clause (e.g. 201.7.1, 201.7.2 and 201.7.2.1 are

all s

Referer
clause

In this
combin

The ve
Directiv

— “shd
star

—  “shgq
mar

An ast
indicate

ubclauses of Clause 201.7).

ces to clauses within this standard are preceded by the term “Clause” followed~by
number. References to subclauses within this particular standard are by number only:

standard, the conjunctive “or” is used as an “inclusive or” so a statement) js true if 4
btion of the conditions is true.

bal forms used in this standard conform to usage described in Anhex H of the ISO/I
es, Part 2. For the purposes of this standard, the auxiliary verb:

dard;

uld” means that compliance with a requirement or_-a _test is recommended but is
datory for compliance with this standard;

- mar” is used to describe a permissible way to achieve*Compliance with a requirement or test.

s that there is guidance or rationale related to,that item in Annex A.

The at
manuf

ntion of Member Bodies and National“Committees is drawn to the fact that equipm
turers and testing organizations may-heed a transitional period following publication ¢

new, amended or revised ISO or IEC publication in which to make products in accordance with
new rgquirements and to equip thémselves for conducting new or revised tests. It is
recommendation of the committee that the content of this publication not be adopted for mandat

implem
designg

bntation nationally earlier<than 3 years from the date of publication for equipment ne
d and not earlier than 5 years from the date of publication for equipment already

productjon.

he

ny

=C

II” means that compliance with a requirement or a test is mandatory for compliance with this

not

risk (*) as the first character of a title or atcthe beginning of a paragraph or table fjtle

ent
f a
he
he
ory
iy

in

Vi
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Introduction

:2014(E)

Oxygen supplementation can be part of management of PATIENTS with chronic, acute—on-chronic
and acute respiratory disorders. The amount of supplemental oxygen depends on the individual
PATIENT’'S needs under various conditions. The managing healthcare team typically prescribes the

re
th

reg

t
Si
9
a

endpoint of treatment, for example a target value for oxygen saturation. The an
slipplemental oxygen can be controlled by the flowrate.

The goal of long term oxygen therapy is to keep the oxygen saturation above 90 %, in/PATIE

adjusted to maintain SpO, > 90 % as indicated by pulse oximetry.

Supplemental oxygen is supplied by various sources: MEDICAL GAS)»-PIPELINE SYSTEMS,
CONCENTRATORS, compressed gas cylinders, and liquid oxygen reservoirs. This standard cq¢
particular requirements for BASIC SAFETY and ESSENTIAL PERFORMANCE of OXYGEN CONCENT
OXYGEN CONCENTRATORS produce oxygen enriched air from-room air for delivery to a

fi\l{%er and concentrate oxygen molecules from the ambient.air, generating oxygen concentr

quire supplemental oxygen. The flowrate should be adjusted for rest, exertionf{@and sleep
e individual PATIENT'S needs under these various conditions. Ideally, the resting flg

quiring oxygen therapy. The most common OXYGEN CONCENTRATOR uses molecular sieve

pically 82 % to 96 %. The main component of this type of OXYGEN CONCENTRATOR is the n

ve, which adsorbs nitrogen from air to produce agproduct gas which is a mixture of typic
b % oxygen and 5 % of other gases. The periodic,;adsorbing and purging of nitrogen is rg
5 the pressure swing adsorption process.

hount of

ENTS that
to meet
wrate is

OXYGEN
bvers the
RATORS.
PATIENT
b beds to
ations of
nolecular
ally up to
ferred to
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INTERNATIONAL STANDARD ISO 80601-2-69

:2014(E)

Medical electrical equipment —

Part 2-69:
Particular requirements for basic safety and essential

P

T
03

03}
TH
tr
N

T
C

E}
E}

E}
Sy

E}

T

wlith other medical devices, ME,EQUIPMENT or ME SYSTEMS.

erformance of oxygen concentratorequipment

D1.1 Scope, object and related standards

C 60601-1:2005+Amendment 1:2012, Clause 1 applies, except as follows:
p1.1.1 Scope

C 60601-1:2005+Amendment 1:2012, 1.1 is replaced by:

his particular standard specifies requirements for the BASIG SAFETY and ESSENTIAL PERFORMA
{YGEN CONCENTRATOR in combination with its ACCESSORIES, hereafter referred to as ME E(
tended to increase the oxygen concentration of gas intended to be delivered to a single PATI
KYGEN CONCENTRATORS are typically intended for use in the HOME HEALTHCARE ENVIRONMENT,

ansportation as well as in commercial aircraft:

DTE 1  Such an 0OXYGEN CONCENTRATOR can also'be used in professional healthcare facilities.
NCENTRATOR. This particular standard is applicable to an OXYGEN CONCENTRATOR integrated int

KAMPLE1  An OXYGEN CONGENTRATOR with integrated oxygen CONSERVING EQUIPMENT [10] or humidifier
KAMPLE 2 An OXYGEN-CONCENTRATOR used with a flowmeter stand.

KAMPLE 3  Afi OXYGEN CONCENTRATOR as part of an anaesthetic system for use in areas with limited
pplies of electricity and anaesthetic gases. [3]

hiS-particular standard is also applicable to those ACCESSORIES intended by their MANUFACTU

his particular standard is applicable to a TRANSIT-OPERABLE and non-TRANSIT-OPERABLE

KAMPLE-4.Y An OXYGEN CONCENTRATOR with an integrated liquid reservoir or gas cylinder filling systen.

NCE of an
JUIPMENT,
ENT. Such
ncluding

RANSIT-OPERABLE use by a single PATIENT in various environments including any private and public

OXYGEN
b or used

[4].

logistical

RER to be

C

NNected to an OXYGEN CONCENTRATORK, WHEre the characteristics of thoSe ACCESSURIES can

BASIC SAFETY or ESSENTIAL PERFORMANCE of the OXYGEN CONCENTRATOR.

ffect the

This particular standard does not specify the requirements for 0OXYGEN CONCENTRATORS for use with a
MEDICAL GAS PIPELINE SYSTEM which are given in ISO 10083.

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.

©
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HAZARDS inherent in the intended physiological function of ME EQUIPMENT or ME SYSTEMS within the scope
of this standard are not covered by specific requirements in this standard except in 7.2.13 and 8.4.1 of
the general standard.

NOTE 2

See also 4.2 of the General Standard.

This International Standard is a particular standard in the IEC 60601-1 series of standards.

201.1.2 Object

IEC 606

The object of this International Standard is to establish particular BASIC SAFETY and- ESSENT

PERFORN

NOTE
needs to
of an OXY

201.1.3
IEC 606

This pa
1:2005-

IEC 606

201.1.4
IEC 606

In the I
the gen
under c

A requirement of a particular-standard takes priority over the general standard or the collatg

standar

For bre
general

The nuy
standar

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

IANCE requirements for an OXYGEN CONCENTRATOR [as defined in 201.3.203] and its AGCESSORIES
ACCESSORIES are included because the combination of the OXYGEN CONCENTRATOR 'and the ACCESSO

be adequately safe. ACCESSORIES can have a significant impact on the BASIC SAFETY Of-ESSENTIAL PERFORMA
GEN CONCENTRATOR.

8 Collateral standards
)1-1:2005+Amendment 1:2012, 1.3 applies with the following addition:

rticular standard refers to those applicable collateral standards that are listed in IEC 606
tAmendment 1:2012, Clause 2 of the general standard and 201.2 of this particular standard.

01-1-3:2008+Amendment 1:2013 does not apply

}  Particular standards
1-1:2005+Amendment 1:2012, 1.4 is repldced by:

EC 60601 series, particular standards may modify, replace or delete requirements contained

pnsideration, and may add ether BASIC SAFETY or ESSENTIAL PERFORMANCE requirements.

ds.

vity, IEC 6060191:2005+Amendment 1:2012 is referred to in this particular standard as
standard. Gollateral standards are referred to by their document number.

hberingof clauses and subclauses of this particular standard corresponds to those of the gene
d with the prefix “201” (e.g. 201.1 in this standard addresses the content of Clause 1 of

bral standard, including the collateral standards, as appropriate for the particular ME EQUIPME

[AL

IES
NCE

in
NT

ral

the

ral
the

general

standard) or applicable collateral standard with the prefix “2xx” where xx is the final digit

of

the collateral standard document number (e.g. 202.4 in this particular standard addresses the content
of Clause 4 of the IEC 60601-1-2 collateral standard, 208.4 in this particular standard addresses the
content of Clause 4 of the IEC 60601-1-8 collateral standard, etc.). The changes to the text of the general
standard are specified by the use of the following words:

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

standar

d is replaced completely by the text of this particular standard.

"Addition" means that the text of this particular standard is additional to the requirements of the

general

standard or applicable collateral standard.

© 1SO 2014 — All rights reserved
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"Amendment" means that the clause or subclause of the general standard or applicable collateral
standard is amended as indicated by the text of this particular standard.

Subclauses or figures that are additional to those of the general standard are numbered starting from
201.101, additional annexes are lettered AA, BB, etc., and additional items aa), bb), etc.

Subclauses or figures that are additional to those of a collateral standard are numbered starting from
2xx, where “x” is the number of the collateral standard, e.g. 202 for IEC 60601-1-2, 203 for IEC 60601-1-
3, etc.

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

Where there is no corresponding clause or subclause in this particular standard, the’section, flause or
sybclause of the general standard or applicable collateral standard, although pe@ssibly not |relevant,
applies without modification; where it is intended that any part of the genefal standard or applicable
collateral standard, although possibly relevant, is not to be applied, a statement to that effect i§ given in
this particular standard.

201.2 Normative references

The following referenced documents are indispensable forthe’application of this document. The way in
which these referenced documents are cited in normative requirements determines the extent (in
whole or in part) to which they apply. For dated references, only the edition cited applies. Forl undated
references, the latest edition of the referenced documient (including any amendments) applies.

NPTE Informative references are listed in the Bibliography beginning on page 37.
IRC 60601-1:2005+Amendment 1:2012, Clause 2 applies, except as follows:
Replacement:

IEC 60601-1-2:2007, Medical électrical equipment — Part 1-2: General requirements for basic sqafety and
egsential performance - Collateral Standard: Electromagnetic compatibility - Requirements and tests

I§C 60601-1-6:2010, Medical electrical equipment - Part 1-6: General requirements for basic saféty and
egsential performance- Collateral standard: Usability
+Amendment 1:2013

IEC 60601-128:2006, Medical electrical equipment - Part 1-8: General requirements for basic safdty and
egsential-performance - Collateral Standard: General requirements, tests and guidance for alarm ystems
in medical electrical equipment and medical electrical systems
+Amendment 1:2012

IEC 60601-1-11:2010, Medical electrical equipment - Part 1-11: General requirements for basic safety
and essential performance - Collateral Standard: Requirements for medical electrical equipment and
medical electrical systems used in the home healthcare environment

Addition:

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

ISO 7000:2012, Graphical symbols for use on equipment -- Registered symbols

© 1SO 2014 - All rights reserved 3
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IS0 7010:2011, Graphical symbols -- Safety colours and safety signs -- Registered safety signs
+Amendment 1:2012
+Amendment 2:2012

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

IS0 15223-1:2012, Medical devices — Symbols to be used with medical device labels, labelling and
informafttomn to be Supplied — Part 1- General TequiTements

ISO/DIY 14644-1:2010, Cleanrooms and associated controlled environments -- Part 1: Classification oflair
cleanliness by particle concentration

ISO 17664:2004, Sterilization of medical devices -- Information to be provided by the manufacturer for the
processing of resterilizable medical devices

IS0 80369-1:2010, Small-bore connectors for liquids and gases in healthcaretapplications — Part 1:
Generallrequirements

ISO 80601-2-67:2014, Medical Electrical Equipment — Part 2-67: Particular requirements for bqsic
safety ahd essential performance of oxygen conserving equipment

IEC 60601-1:2005, Medical electrical equipment — Part 1: General requirements for basic safety and
essentidl performance
Amendinent 1:2012

IEC 623166:2007, Medical devices - Application of usability engineering to medical devices
+Amendment 1:2014

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

201.3 Terms and definitions

For the|purposes of this do¢ument, the terms and definitions given in I1SO 3744:2010, ISO 4135:20B1,
ISO 7396-1:2007, IEC 60601-1:2005+Amendment 1:2012, IEC 60601-1-2:2007,
IEC 606(01-1-6:2010+Amendment 1:2013, IEC 60601-1-8:2006+Amendment 1:20[12,
IEC 60601-1-11:2010,1EC 62366:2007+Amendment 1:2014 and the following apply.

NOTE An indeX of defined terms is found beginning on page 38.

Addition:

201.3.201
FLOW-DIRECTION-SENSITIVE COMPONENT

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

[ISO 4135:2001, definition 3.1.7, modified]

4 © 1SO 2014 — All rights reserved
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201.3.202
MAXIMUM LIMITED PRESSURE

PLIM max
highest pressure at the outlet of the OXYGEN CONCENTRATOR during NORMAL USE or under SINGLE FAULT
CONDITION

201.3.203
OXYGEN CONCENTRATOR

M
03

A

. EQUIPMENT, which by selective removal of constituents of ambient air, increases the concent
kygen in the output gas

D1.4 General requirements

C 60601-1:2005+Amendment 1:2012, Clause 4 applies, except as follows:

01.4.3 ESSENTIAL PERFORMANCE
C 60601-1:2005+Amendment 1:2012, 4.3 applies, except as follows:

lditional subclause:

01.4.3.101 * Additional requirements for ESSENTIAL PERFORMANCE

Table 201.101 — Distributed ESSENTIAL PERFORMANCE requirements

Requirement Subclause

Delivery of oxygen, in both NORMAL/CONDITION and SINGLE FAULT CONDITION, within 201.12.1.1012
the performance levels as indicated in the instructions for use or generation of 201.12.1.102
an ALARM CONDITION 201.12.1.103

power supply failure TECHNICAL ALARM CONDITION 201.11.8.101.1

INTERNAL ELECTRICAL POWER SOURCE nears depletion TECHNICAL ALARM 201.11.8.101.2
CONDITION

low{oxygen concentration TECHNICAL ALARM CONDITION 201.12.4.102

malfunction TECHNICAL ALARM CONDITION 201.13.2.101

Start-up period TECHNICAL ALARM CONDITION 201.12.4.4.101.2
d Subclause 202.6.2.1.10 indicates methods of evaluating delivered oxygen concentration as
acceptance criteria following specific tests required by this standard.

Hditional ESSENTIAL PERFORMANCE requirements arefeund in the subclauses listed in Table 201{

201.4.6 * ME EQUIPMENT or ME SYSTEM parts that contact the PATIENT

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

:2014(E)

ration of

101.

The gas pathways of an OXYGEN CONCENTRATOR or its parts or ACCESSORIES shall be subject to the
requirements for APPLIED PARTS according to this subclause. An OXYGEN CONCENTRATOR or its parts or
ACCESSORIES that can come into contact with the PATIENT shall be subject to the requirements for APPLIED
PARTS according to this subclause.

©
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201.5

General requirements for testing of ME EQUIPMENT

IEC 60601-1:2005+Amendment 1:2012, Clause 5 applies, except as follows:

Addition:

201.5.101 Additional requirements for general requirements for testing of ME EQUIPMENT

201.5.101.1 * ME EQUIPMENT testing errors

For the
uncerta

201.6

IEC 606

201.7
IEC 606

201.7.]
IEC 606

Replace
Replace
Additiof

201.7.1

ACCESSO
indicati
PERFORN
informd

Check c
effects g

201.7.1

purposes of this standard, tolerances declared in the ACCOMPANYING DOCUMENTS shall include
inty of the measurement used to determine the specification.

Classification of ME EQUIPMENT and ME SYSTEMS

1-1:2005+Amendment 1:2012, Clause 6 applies.

ME EQUIPMENT identification, marking and documents
)1-1:2005+Amendment 1:2012, Clause 7 applies, except as follows:
.2 * Legibility of markings
)1-1:2005+Amendment 1:2012, 7.1.2 applies, except as;follows:
ment (at the end of the second sentence of the second paragraph of the compliance check):
‘1 m’ with ‘1 m and for BODY-WORN ME EQUIPMENT 0,5 m’
al subclauses:

2.4.101 Additional requirements for ACCESSORIES

RIES supplied separately shall fulfil the requirements of 201.7.2.101 and shall be marked with|
bn of any limitations ¢ryadverse effects of the ACCESSORY on the BASIC SAFETY or ESSENT
IANCE of an OXYGEN CONCENTRATOR, if applicable. If marking the ACCESSORY is not practicable, t
tion may be placed in the instructions for use.

bmpliance by inspection and inspection of the RISK MANAGEMENT FILE for any limitations or adve
f the ACCESSORY.

2.13.101  Additional requirements for physiological effects

Any nat

the

an
AL
his

rse

wral rubber ]qfny-rnnfqining components inthe gas quhmmyc or ACCESSORIES shall be marke

as

containing latex. Such marking shall be CLEARLY LEGIBLE. Symbol 5.45 from ISO 15223-1:2012, (Table
201.D.1.101, symbol 3) may be used. The instructions for use shall also disclose any natural rubber

latex-co

ntaining components.

Check compliance by inspection.

201.7.2.17.101 Additional requirements for protective packaging

The indication of single use shall be consistent for a MODEL OR TYPE REFERENCE. The packaging for a MODEL
OR TYPE REFERENCE that is for single use shall be marked accordingly.

© 1SO 2014 — All rights reserved
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Packages shall be CLEARLY LEGIBLE and shall be marked as follows.

a) with a description of the contents.

b) with an identification reference to the batch, type or serial number or symbol 5.1.5 o

c)

5.1.7 from ISO 15223-1:2012 (Table 201.D.1.101, symbol 1 or symbol 2).

with, for packages containing natural rubber latex, the word "LATEX", or symbol 5
ISO 15223-1:2012 (Table 201.D.1.101, symbol 3).

Check compliance by inspection.

:2014(E)

r symbol

.35 from

2

fq

)i

01.7.2.101 Additional requirements for marking on the outside of ME EQuUIP
ME EQUIPMENT parts

he marking of ME EQUIPMENT, parts or ACCESSORIES shall be CLEARLY LEGIBLE and-shall inc
llowing

any particular storage and/or handling instructions.

CONCENTRATOR.

applicable, the marking of OPERATOR-accessible ME EQUIPMENT, parts or ACCESSORIES shall bg
GIBLE and shall include the following:

an arrow indicating the direction of the flow for FLOW-DIRECTION-SENSITIVE COMPONENTS
OPERATOR-removable without the use of a ToOL.

a warning against removal of the ACCESS COVER by unauthorized persons.

neck compliance by inspection.

D1.7.4.3 * Units of measurement
C 60601-1:2005+Amendment 1:2012,7-4.3 applies, except as follows:
mendment (add to the bottom as ahew row in Table 1):

hs volume and flowrate Speécifications for gas delivered to the PATIENT shall be expressed
mbient temperature and-pressure, dry).

DTE For the purposes of this standard, ATPD is local atmospheric pressure and temperature, dry.

D1.7.5 Safety signs

C 60601-1:2005+Amendment 1:2012, 7.5 applies, except as follows:

A

MENT or

lude the

any particular warnings and/or precautions relevant to the immedjate operation of the OXYGEN

P CLEARLY

that are

at ATPD

mendment (add before the compliance test):

The following safety signs shall be CLEARLY LEGIBLE from the intended position of the OPERATOR and shall
include the following markings:

a)

b)

©

Smoking”.

Open Flame”.

ISO 2014 — All rights reserved

safety sign 1ISO 7010-P002 (Table 201.D.2.101, safety sign 1) or a warning to the effect of “No

safety sign ISO 7010-P003 (Table 201.D.2.101, safety sign 2) or a warning to the effect of “No
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201.7.9.1 Additional general

IEC 606

01-1:2005+Amendment 1:2012, 7.9.1 applies, except as follows:

Amendment (replace the first dash with):

— Name or trade name and address of

the MANUFACTURER; and

where the MANUFACTURER does not have an address within the locale, an authori

ed

representative within the locale,

tow

hich the RESPONSIBLE ORGANIZATION can refer;

201.7.9.2 Instructions for use

IEC 606

)1-1:2005+Amendment 1:2012, 7.9.2 applies, except as follows:

Additiongal subclauses:

201.7.9.2.1.101 Additional general requirements

The instructions for use shall include the following:

a) a slatement of the time required from switching on the JOXYGEN CONCENTRATOR until it can
relied upon to deliver the set flowrate and concentration*of oxygen;

b) a statement that the air intake as well as the exhaust of the OXYGEN CONCENTRATOR should
locgted in a well-ventilated area;

c) ast

atement advising the OPERATOR of actions,to take when the OXYGEN CONCENTRATOR indica

an abnormal condition;

d) ast

e) ifth
kno
the

f) ast

htement that the OXYGEN CONCENTRATOR should be located so as to avoid pollutants or fum

E OXYGEN CONCENTRATOR, its parts or ACCESSORIES are intended for single use, information
vn characteristics and technical factors known to the MANUFACTURER that could pose a RIS
OXYGEN CONCENTRATOR, itsiparts or ACCESSORIES would be reused;

htement to the effect that the oxygen delivery settings of the oxygen concentrator should periodic

reagsessed for the effectiveness of the therapy.

NOTIE In some countriesi\the supervising clinician has the responsibility to periodically reassess the oxygen deli

setti

ngs.

If applidable, the instructions for use shall disclose the following:

g) atl
pre

Check c

rred lecation.

pmpliance by inspection.

ast onextype of humidifier which is suitable for use with the OXYGEN CONCENTRATOR and|i

be
be
tes
BS;
on
K if
ally

ery

201.7.9.2.2.101 Additional requirements for warnings and safety notices

The instructions for use shall include:

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

b) a warning statement to the effect that “WARNING: To ensure receiving the therapeutic amount of
oxygen delivery according to your medical condition [insert model and brand] must

© 1SO 2014 — All rights reserved
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— be used only after one or more settings have been individually determined or prescribed for you
at your specific activity levels.

— be used with the specific combination of parts and accessories that are in line with the
specification of the concentrator manufacturer and that were used while your settings were
determined.”

a warning statement to the effect that “WARNING: Use only water-based lotions or salves that are
oxygen-compatible before and during oxygen therapy. Never use petroleum or oil-based lotions or salves
to avoid the risk of fire and burns”.

a_warning statement to the effect that “WARNING: Do not lubricate fittings, connections. tubing, or other

f)

C

neck compliance by inspection of the instructions for use.

D1.7.9.2,5.101 Additional requirements for ME EQUIPMENT description

ne instructions for use shall include

accessories of the oxygen concentrator to avoid the risk of fire and burns.”

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

a warning statement to the effect that “WARNING: Use of this device at an_altitude aboye [insert
maximum RATED altitude] or outside a temperature of [insert RATED temperature range] or g relative
humidity above [insert maximum RATED relative humidity] is expected to adversely affect the floyrate and
the percentage of oxygen and consequently 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 or mask on bed coverings or chair cushions, if the oxygen concé¢ntrator is
turned on, but not in use; the oxygen will make the materials flammable. Turn the oxygen concehtrator off
when not in use to prevent oxygen enrichment.”

a warning statement to the effect that “WARNING: If you feel discomfort or are experiencing g medical
emergency while undergoing oxygen therapy, seek medical assistance immediately to avoid harm.”

a warning statement to the effect that “WARNING: Getiatric, paediatric or any other patient unable to
communicate discomfort can require additional monitoring and or a distributed alarm system to cpnvey the
information about the discomfort and or the medicaldrgency to the responsible care giver to avoid harm.”

a warning statement to the effect that “WARNING: Smoking during oxygen therapy is dangerqus and is
likely to result in facial burns or death. Do.'not allow smoking within the same room where the oxygen
concentrator or any oxygen carrying accessories are located.

If you intend to smoke, you must alwdys turn the oxygen concentrator off, remove the carjnula and
leave the room where either the cannula or mask or the oxygen concentrator is located. If finable to
leave the room, you must wait-10 minutes after you have turned the oxygen concentrator ¢ff before
smoking.”

a warning statement to-the effect that “WARNING: Open flames during oxygen therapy are dangerous
and is likely to result.in-fire or death. Do not allow open flames within 2 m of the oxygen concentrator or
any oxygen carrying-accessories.”

oy 4 4 4lo £L d tlo ot L1 alals FYH I 4 lo olat + ol £ lo. F'H - d' 'd II
a-Statementio e enect tnatine oxXygenaeivery-setmgnastooeaetermmeador-eacnpatentiriaiviaually

with 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
effectiveness of the therapy.

EXAMPLE The proper placement and positioning of the prongs of the nasal cannula in the nose is critical
to the amount of oxygen delivered to the respiratory system of the patient.

a diagram for the connection of OPERATOR-detachable parts either supplied or recommended.

the RATED range of both the oxygen delivery flowrate and the concentration of oxygen as a function of
flowrate:

© 1SO 2014 - All rights reserved 9
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at STPD (standard temperature and pressure dry) conditions; and

NOTE For the purposes of this standard, STPD is 101,3 kPa at an operating temperature of 20 °C, dry.

over the RATED ranges of ambient temperature, humidity and atmospheric pressure.

201.7.9.2.8.101 * Additional requirements for start-up PROCEDURE

NOTE

For the purposes of this standard, a start-up PROCEDURE is a pre-use functional test that is used to
determine whether the 0XYGEN CONCENTRATOR is ready for use.

The instructions for use shall include:

a) detdils how the OPERATOR can check for proper operation of the OXYGEN CONCENTRATOR inclddin
qualitative test for system gas leakage and gas flowrate at the application ACCESSORY.

EXAMPLE 1 Connect the nasal cannula to the gas outlet connector of the oxygen concentrater or, if used
the pubble humidifier outlet connector per the manufacturer’s instructions. With the oxygen concentra
turnfed on adjust the flowmeter to the desired flowrate. Gas should be flowing freely te the nasal cannula. )

shoy
prot

EXA
bubl

b) how|
OXY

EXA|
ALAR

c) adi
MAN

Check c

201.7.9

The ins
IP class

If applid
capacity

Check c

201.7.9

1d be able to hear or feel the flow of gas to the prongs of the nasal cannula. Wayé your hand in front of
gs. If you do not feel the gas flowing, check the cannula connections for leaks.

MPLE 2 Place the end of the nasal cannula under the surface of a half -full cup of water and look for
bles.

to functionally check the ALARM SIGNALS. Portions of this testymay be automatically performed by
5EN CONCENTRATOR Of may require OPERATOR action.

MPLE  Combination of the power-on self-test routines ‘and OPERATOR action that functionally check
M SIGNALS.

agram for the set-up of OPERATOR-detachable parts either supplied or recommended by
UFACTURER.

pmpliance by inspection.

.2.9.101 Additional requirements for operating instructions

[ructions for use of an OXYGEN CONCENTRATOR shall include an explanation of the meaning of
fication marked on the ENCLOSURE.

able, the instructions for use shall include the PROCEDURE necessary to determine the remain|
r or operation tittie' of the INTERNAL ELECTRICAL POWER SOURCE.

bmpliance hy inspection.

212 Cleaning, disinfection, and sterilization

Jj a

, to
tor
fou
the

the

the

the

he

the

ing

IEC 60601-1:2005+Amendment 1:2012, 7.9.2.12 applies, except as follows:

Amendment: (add after NORMAL USE)

and SINGLE FAULT CONDITION

Amendment: (add after bulleted list)

10
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The instructions for use shall identify the portions of the gas pathways through the OXYGEN
CONCENTRATOR that can become contaminated with body fluids or expired gases during both NORMAL
CONDITION and SINGLE FAULT CONDITION.

201.7.9.2.13.101 Additional requirements for maintenance

The instructions for use shall include

a)

the intervals at which cleaning PROCEDURES need to be performed and the items required

for such

C
rd

W
th

C

cleaning.

a statement to the effect that no lubricants other than those recommended by the manufagcturer
used.

if applicable, the INTERNAL ELECTRICAL POWER SOURCE care and maintenance PROCEDURES,
instructions for recharging or replacement.

01.7.9.2.14.101 Additional requirements for ACCESSORIES, supplementary equipme
material

applicable, the instructions for use shall disclose

any restrictions on the OPERATOR-accessible components on,the’OXYGEN CONCENTRATOR and
set-up of the application ACCESSORIES.

EXAMPLE 1 Where such components are FLOW-DIRECTION<SENSITIVE COMPONENTS.

any adverse effect of any recommended ACCESSORY on the ESSENTIAL PERFORMANCE Or BASIC
the OXYGEN CONCENTRATOR.

EXAMPLE 2 Use of a paediatric cannula on anadult PATIENT.

heck compliance by inspection and inspection of the RISK MANAGEMENT FILE for any adverse effé
commended ACCESSORY.

D1.7.9.2.16.101 * Additional requirements for reference to the technical description
(here the technical description is supplied as a separate document from the instructions for
formation availablesin-the technical description.

neck compliance by inspection.

D1.7.9.3.101 Additional requirements for the technical description

ne-technical description shall include

are to be

including

nt, used

within the

SAFETY of

ct of any

use, then

e instructions for use“shall, wherever appropriate, provide a cross-reference to the additional

a) a description of the principles of operation of the OXYGEN CONCENTRATOR.

b)

c)

a pneumatic diagram of the OXYGEN CONCENTRATOR, including a diagram for the connection of OPERATOR-

detachable parts either supplied or recommended in the instructions for use.

a description of a method for SERVICE PERSONNEL to check the function of the ALARM SYSTEM for each of
the ALARM CONDITIONS specified in this standard, if not performed automatically during start-up. The

technical description shall disclose which checks are performed automatically.

Check compliance by inspection of the technical description.

©

ISO 2014 — All rights reserved
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201.8

Protection against electrical HAZARDS from ME EQUIPMENT

IEC 60601-1:2005+Amendment 1:2012, Clause 8 applies, except as follows:

201.9

Protection against mechanical HAZARDS of ME EQUIPMENT and ME SYSTEMS

IEC 60601-1:2005+Amendment 1:2012, Clause 9 applies, except as follows:

Additional subclauses:

201.9.6.2.1.101 Additional requirements for audible acoustic energy

The A-i
with thd

eighted SOUND PRESSURE LEVEL emitted by the OXYGEN CONCENTRATOR when tested in-accorda
method in this subclause shall be disclosed in the instructions for use:

for an OXYGEN CONCENTRATOR with a continuous flow mode, at a flowrate setting of 3 I/min or

imum flowrate setting if this is less than 3 I/min as well as for the maximum flowrate settin
setting is greater or equal than 4 I/min; and

AN OXYGEN CONCENTRATOR with integrated oxygen CONSERVING-EQUIPMENT, the maxim
and flow rate setting of NORMAL USE.

IND POWER LEVEL and the tested flowrate also shall be disclosed.inthe instructions for use.
bmpliance with the following test:

AN OXYGEN CONCENTRATOR with a continuous flow mede, place the OXYGEN CONCENTRATOR 0On
nd-reflecting plane and attach 10 m £ 1 m of oxygen tubing.

ch the standard resistance (as indicated in_Figure 201.101) to the PATIENT-end of the oxyd
ng. Set the OXYGEN CONCENTRATOR to a flowrate of approximately 3 I/min or the maximum flowr
ng if this is less than 3 L/min.

ustically isolate the oxygen tubing and the gas leaving the standard resistance by a suita
ns out of the testing area so that.the noise caused by the oxygen tubing and the gas fi
S not interfere with the sound measurement of the OXYGEN CONCENTRATOR.

g a microphone of the soundevel meter complying with the requirements of type 1 instrume
bified in IEC 61672-1:2002,\measure the SOUND PRESSURE LEVELS at 10 positions in a hemisphere v
tius from the geometric centre of the OXYGEN CONCENTRATOR as specified in 7.2.3 and 8.1.1 of
1:2010.

bulate the A-weighted SOUND PRESSURE LEVEL averaged over the measurement surfg
prding to 8.2.2.0f1SO 3744:2010.

fy that the>A-weighted background level of extraneous noise, including any INFORMAT
ALS, is at least 6 dB below that measured during the test.

ulate'the SOUND POWER LEVEL according to 8.2.5 of ISO 3744:2010.
fy-that the tested flowrate is disclosed in the instructions for use and verify that the measu

nce

he
g if

the

en
ate

ble
ow

nts
vith
SO

ice

ON

red

ND PRESSURE LEVEL and the SOUND POWER LEVEL 00O NoOt exceed those disclosedin

instructions for use.

Repeat c) to h) at the maximum flowrate setting if this setting is greater than or equal to 4 I/min.

max
this
- for
deni
The sou
Check c
a) For
sou
b) Attg
tubi
sett
c) Aco
mea
doe
d) Usin
spe
ara
374
e) Cal
acc
f) Ver
SIGA
g) Calq
h) Ver
SO
i)
J)

12

he

For an OXYGEN CONCENTRATOR with integrated oxygen CONSERVING EQUIPMENT, repeat a) through h) in a
conserving mode using the test setup of Figure 201.101 of ISO 80601-2-67:2014, connecting the standard
resistance to the exhaust port. Simulate a breathing frequency of 20 breaths/min at the maximum demand
flowrate of NORMAL USE.

© 1SO 2014 — All rights reserved
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40 mm

NOTE The internal diameter is 2 mm.

Figure 201.101 - Standard resistance

2p1.10 Protection against unwanted and excessive-radiation HAZARDS

IFC 60601-1:2005+Amendment 1:2012, Clause 10 applies.

2p1.11 Protection against excessive temperatures and other HAZARDS
IRC 60601-1:2005+Amendment 1:2012, Clause 11.applies, except as follows:

2p1.11.1 Maximum temperature during NORMAL USE

Amendment (add note after 3rd dash):

NPTE For the purposes of this.standard, the gas discharged from the exhaust port shall be treated
the ENCLOSURE.

201.11.1.2.2 APPLJIED.PARTS not intended to supply heat to a PATIENT

Amendment (add betweéen the existing paragraphs):

F the maximum-flowrate, the temperature of the delivered gas of an 0XYGEN CONCENTRATOR sh
armer than6°C above the ambient temperature.

s >

Additional subclause:

:2014(E)

as part of

b1l not be

201.11.2.101 * Additional requirements for fire prevention

The OPERATOR-accessible OXYGEN CONCENTRATOR outlet connector and any administration ACCESSORY
outlet connector shall include a means to prevent the propagation of fire back through the outlet
connector. This means shall not be detachable by the OPERATOR without the use of a TOOL. This means

also may stop the flow of gas.

EXAMPLES An integral humidifier or a humidifier used with the 0XYGEN CONCENTRATOR is such an ACCESSORY.

Check compliance by inspection and the following test.

© 1SO 2014 - All rights reserved
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a) For an OXYGEN CONCENTRATOR capable of delivering oxygen in a continuous mode, set the
OXYGEN CONCENTRATOR to the maximum continuous flowrate of NORMAL USE, with ACCESSORY
connection tubing of approximately 2 m length connected to the outlet connector. For an OXYGEN
CONCENTRATOR not capable of delivering oxygen in a continuous mode, go to step e).

b) Wait for steady-state conditions to be achieved.

¢) lIgnite the ACCESSORY connection tubing or cannula at the end opposite to the outlet connector.

erve the fire propagating along the connecting tubing towards the OXYGEN CONCENTRATOR.

e) Verify that the fire is not propagating back through the outlet connector into the OXYGEN

OCMTRATOR aor AccoEScnny and that tha fira Aviinarichno af fhic naint
CENATORO oG 11 1

d) Obs
CON
f)  For

OXY]
con
OXY]

g) Con
freq

h) Per

201.11

Amendh

The MA
MANAGE
pathwa
reprody

An OXy
carcino
device i
OXYGEN
or nurs
MANAGE
groups

Check c

201.11

Amendr

Gas pat

body flliids, dr-expired gases during NORMAL CONDITION or SINGLE FAULT CONDITION shall be designed

allow fd

LEEaA~A~] =y pey LLEA 2 7 B A >d C=CAtTTgoOToTTC O at o DUt

an OXYGEN CONCENTRATOR equipped with integrated oxygen CONSERVING EQUIPMENT, set
GEN CONCENTRATOR to the maximum demand flowrate setting of NORMAL USE, with AGEESS(
hection tubing of approximately 2 m length connected to the outlet connector.cA .Separ
GEN CONCENTRATOR may be used for this step.

nect a breath simulator at the end opposite to the outlet connector. Simulate‘breathing 4
uency of 20 breath/min.

form steps b) to e).

.6.4 Leakage

nent (add after existing text):

NUFACTURER of the OXYGEN CONCENTRATOR, its parts and ACGESSORIES shall address in the R
MENT PROCESS the RISKS associated with the leaching ot leaking of substances into the

y. Special attention shall be given to substances which'are carcinogenic, mutagenic or toxic
ction.

FEN CONCENTRATOR, its parts or ACCESSORIES-that contain phthalates which are classified
penic, mutagenic or toxic to reproductionyshall be marked that it contains phthalates on
tself or on the packaging. The symbols of\EN 15986:2011 may be used. If the intended use of

CONCENTRATOR, its parts or ACCESSORIES.includes treatment of children or treatment of pregn
ng women, a specific justificationfor the use of these phthalates shall be included in the R

hnd, if applicable, on appropriaté precautionary measures.

bmpliance by inspection ofithe RISK MANAGEMENT FILE.

.6.6 * Cleaning’and disinfection of ME EQUIPMENT or ME SYSTEM

hent (add additional requirement as new first paragraph):
hways through the OXYGEN CONCENTRATOR and its ACCESSORIES that can become contaminated w

rccleaning and disinfection or cleaning and sterilization (additional requirements are found

MENT FILE. The instructions for use’shall contain information on RESIDUAL RISKS for these PATIE

the
RY
ate

t a

ISK
bas
to

as
the
an
hnt
ISK
NT

ith
to
in

FIRCc rnrrn1 1.9

11.6.7

OO0 A | £ 1.9N1 79 N £1s 1 A
HNLEGWGUOUUUIT L. AUV OTALICTHUILIITIHU L.AU L4 . UISIHAITUITG TIdy DT USTU.

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

OXYGEN CONCENTRATOR 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.

Instructions for processing and reprocessing the OXYGEN CONCENTRATOR and its ACCESSORIES shall comply
with ISO 17664:2004 and ISO 14937:2009 and shall be disclosed in the instructions for use.

NOTE

14

ISO 14159 provides guidance for the design of ENCLOSURES.

© 1SO 2014 — All rights reserved
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Check compliance by inspection of the RISK MANAGEMENT FILE. When compliance with this standard could be
affected by the cleaning or the disinfecting of the OXYGEN CONCENTRATOR or its parts or ACCESSORIES, clean
and disinfect them 10 times in accordance with the methods indicated in the instruction for use, including
any cooling or drying period. After these PROCEDURES, ensure that BASIC SAFETY and ESSENTIAL PERFORMANCE
are maintained. Verify that the MANUFACTURER has evaluated the effects of multiple PROCESS cycles and the
effectiveness of those cycles.

201.11.6.7 Sterilization of ME EQUIPMENT or ME SYSTEM

A L el J = L £ L - =)
TIETUITeTIit (uuu rutt UCjurc CUTMpPITUTICT LSt /.

NPTE Additional requirements are also found in IEC 60601-1:2005+Amendment 1:2012, 11.6.6.

Additional subclauses:

201.11.8.101 Additional requirements for interruption of the power
supply/SUPPLY MAINS to ME EQUIPMENT

201.11.8.101.1 TECHNICAL ALARM CONDITION for power supply failure

Ap OXYGEN CONCENTRATOR shall be equipped with an ALARM SYSTEM«that includes a power supplly failure
TECHNICAL ALARM CONDITION to indicate when the power supply’ falls below the value necg¢ssary to
maintain normal operation. The power supply failure TECHNIGAL ALARM CONDITION shall be at least Low
PRIORITY with an auditory ALARM SIGNAL.

If| the normal operation of the OXYGEN CONCENTRATQR is maintained by the switchover to an [INTERNAL
EJECTRICAL POWER SOURCE, the power supply failut€ *TECHNICAL ALARM CONDITION shall not be activated.
Any such switchover to an INTERNAL ELECTRICAE POWER SOURCE shall be indicated by an INFPRMATION
SIGNAL or a LOW PRIORITY TECHNICAL ALARM CONPITION.

Check compliance with the following test:

al Cause the power supply/SUPPLY MAINS to drop below the RATED value until either the supply faillire ALARM
CONDITION occurs or normal.operation is maintained by a switchover to an INTERNAL ELECTRICAL POWER
SOURCE.

b) Verify that the specified"TECHNICAL ALARM CONDITION occurs at or prior to loss of normal operatign, unless
normal operation js.maintained by a switchover to an INTERNAL ELECTRICAL POWER SOURCE.

¢) If normal opération is maintained by a switchover to an INTERNAL ELECTRICAL POWER SOURCE, Verify that
the switchover is indicated by an INFORMATION SIGNAL Or & LOW PRIORITY TECHNICAL ALARM CONDIT|ON.

201.11.8.101.2 INTERNAL ELECTRICAL POWER SOURCE
If|thre, OXYGEN CONCENTRATOR has an INTERNAL ELECTRICAL POWER SOURCE, the OXYGEN CONCENTRATOR shall be

. A eaeirle £ .4 'y 4l T iy L3 4 R DS I A 1
equippeawitna meansoraeter itmig tire rematimmgcapacicy oropetratoitme proviaea oy tlS power

source. This indication may be qualitative.

NOTE1 SeelEC 60601-1, 3.45, for an explanation of INTERNAL ELECTRICAL POWER SOURCES.

An OXYGEN CONCENTRATOR with an INTERNAL ELECTRICAL POWER SOURCE shall be equipped with an ALARM
SYSTEM that includes a LOW PRIORITY TECHNICAL ALARM CONDITION to indicate when the INTERNAL ELECTRICAL
POWER SOURCE nears depletion, prior to the loss of all power. As the INTERNAL ELECTRICAL POWER SOURCE
depletes, with sufficient time or capacity to permit the OPERATOR to take appropriate action, the
depleted INTERNAL ELECTRICAL POWER SOURCE TECHNICAL ALARM CONDITION shall be escalated to include an
auditory ALARM SIGNAL. The instructions for use shall disclose this time or capacity.
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Any switchover to or from the INTERNAL ELECTRICAL POWER SOURCE as well as the charging of the INTERNAL
ELECTRICAL POWER SOURCE shall not change normal operation of a TRANSIT-OPERABLE OXYGEN CONCENTRATOR
unless accompanied by an INFORMATION SIGNAL or LOW PRIORITY TECHNICAL ALARM CONDITION to indicate
that a change in operating mode has occurred.

NOTE 2

For the purposes of this standard, changing normal operation includes:
—changes in programmable parameters or settings;

—reset to default settings; and

—initiation of an unintended operation.

The ins
disclose
LIFE of t

Check c

the operational time of the power source when fully charged at the end of the EXPECTED-SERV
he INTERNAL ELECTRICAL POWER SOURCE.

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

fructions for use for an OXYGEN CONCENTRATOR with an INTERNAL ELECTRICAL POWER SOURCE slllall

ICE

be

hat
be
b of

the

201.12 Accuracy of controls and instruments and protection against hazardous outputs

IEC 60601-1:2005+Amendment 1:2012, Clause 12 applies, except as follows:

201.12.1 Accuracy of controls and instruments

Amendment (add after existing sentence):

The controls and indicators of an OXYGEN CONCENTRATOR shall be marked with their function and

CLEARLY|LEGIBLE under the conditions specified in the general standard, 7.1.2.

Check compliance by application of the tests of IEC)60601-1:2005+Amendment 1:2012, 7.1.2.

Additional subclauses:

201.12.1.101 Accuracy of continuous flowrate

In the cpntinuous flow mode, ah @XYGEN CONCENTRATOR shall be equipped with a flowrate indicator t

indicatds the total flowrate(of delivered gas. The indicator shall be marked in 1/min and shall

accurate to * 10 % of the indicated flowrate or = 200 ml/min, whichever is greater, at a backpressursg

0 kPa and 7 kPa.

Check compliance-with the following test.

a) Set|up the>OXYGEN CONCENTRATOR as indicated in Figure 201.102 and, if applicable, set into
continaous flow mode.

b) With the variable restrictor completely open, set the flowrate on the OXYGEN CONCENTRATOR so that the
flowrate indicator is approximately 20 % of the maximum RATED flowrate or for an OXYGEN CONCENTRATOR
that uses a fixed orifice to regulate flow, choose the orifice closest to 20 % of the maximum RATED
flowrate.

c¢) Operate the OXYGEN CONCENTRATOR for 15 min or until the low oxygen concentration or start-up period
TECHNICAL ALARM CONDITION is no longer true, whichever is greater, and measure the flowrate of the
delivered gas.

d) Verify that delivered flowrate is within £ 10 % of the indicated flowrate or + 200 ml/min, whichever is
greater.

16
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Set the variable restrictor so that the pressure monitor indicates 7 kPa + 1 kPa.

Verify that delivered flowrate is within + 10 % of the indicated flowrate or + 200 ml/min, whichever is
greater.

Repeat c) to f) with the flowrate on the OXYGEN CONCENTRATOR set to approximately 100 % of the
maximum RATED flowrate and set to approximately 50 % of the maximum RATED flowrate or for an OXYGEN

CONCENTRATOR that uses a fixed orifice to regulate flow, test each orifice separately.

2014.12.1.102 Acc“l:acag of tl:iggnrnd flowrate

Ah OXYGEN CONCENTRATOR with integrated CONSERVING EQUIPMENT shall comply with 201.12
190 80601-2-67:2014.

Check compliance by application of the tests of 201.12.1.101 of 1SO 80601-2-67:2014.

201.12.1.103 * Accuracy of concentration

The minimum concentration of oxygen in the delivered gas when the OXYGEN CONCENTRATOR is
at the maximum RATED flowrate shall not be less than the minimum\volume fraction specifi
instructions for use.

The instructions for use shall disclose the oxygen concentration as a function of flowrate over {
rgnge in tabular form including the minimum, the maximuwmand each integer settings in betwe
equivalent discrete flowrate settings.

NPTE Subclause 5.4 a) of the general standard réquires that ME EQUIPMENT be tested under
fayourable working conditions as specified in the instructions for use.

Check compliance with the following test.

al For an OXYGEN CONCENTRATOR with. a continuous flow mode, set up the OXYGEN CONCENT]
indicated in Figure 201.102. Disable or bypass the humidifier, if present.

b) With the variable restrictor,. completely open, set the flowrate on the OXYGEN CONCENT
approximately the maximum.RATED flowrate.

c) Operate the OXYGEN-GONCENTRATOR until it stabilizes.
d] Measure the oXygen concentration.
e] Connect a_standard resistance of Figure 201.101 to the outlet (8).

f)l Repeatc) and d) with the input voltage set to 85 % of the minimum RATED mains voltage and 11
maximum RATED mains voltage.

1.101 of

operated
ed in the

he RATED
en or the

the least

RATOR as

RATOR to

) % of the

! : M- o , - , :

temperatures.

h) Repeat c) and d) at the minimum and maximum RATED operating atmospheric pressures.

operating

[) At a NOMINAL operating atmospheric pressure, repeat c¢) and wait 6 h at the minimum RATED relative

humidity. Repeat d).

j) Repeat c) and wait 6 h at maximum RATED relative humidity and maximum RATED temperature. Repeat d).

k) Verify that each measured oxygen concentration in the delivered gas was not less than the
value indicated in the instructions for use.

© 1SO 2014 - All rights reserved

minimum

17


https://standardsiso.com/api/?name=7ae719d9a5a0d85a5e17fbab0659d82f

ISO 80601-2-69:2014(E)

) At NOMINAL conditions, set the flowrate to approximately 1 I/min or the lowest discrete flowrate setting.
m) Repeat c) and d).

n) Repeat |) setting the flowrate at approximately each integer I/min in the RATED flowrate range or at each
discrete flowrate setting.

o) \Verify that each measured oxygen concentration in the delivered gas was not less than the minimum
value indicated in the instructions for use.

p) Forlan OXYGEN CONCENTRATOR with integrated oxygen CONSERVING EQUIPMENT, repeat b) through, o) in
the |conserving mode using the test setup of Figure 201.101 of ISO 80601-2-67:2014, connecting'|the
stanidard resistance to the exhaust port.

q) Verify that each measured oxygen concentration in the delivered gas was not less than(thie minimum
value indicated in the instructions for use.

Key

OXYGEN\CONCENTRATOR under test
AGEESSORY connection tubing, approximately 2 m in length of inner diameter 6 mm + 1 min
thermometer

pressure manitor

variable flow restrictor
flowmeter
oxygen monitor

0N O Ul iYW N

outlet

Figure 201.102 — Oxygen delivery performance, typical test setup
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201.12.1.104 Outlet pressure

:2014(E)

The MAXIMUM LIMITED PRESSURE in NORMAL CONDITION and SINGLE FAULT CONDITION shall be disclosed in the

instructions for use.
Check compliance with the following test.
a) Set up the OXYGEN CONCENTRATOR as indicated in Figure 201.102.

b) For an OXYGEN CONCENTRATOR with a continuous flow mode, with the variable restrictor ¢

ompletely

Open, Set the flowrate on ihe OXYGEN CONCENTRATOR to approximately the maximum RATED 1low
c) Operate the OXYGEN CONCENTRATOR until it stabilizes as indicated in the instructions for use.

d] Close the variable restrictor to stop flow.

el Wait 1 min.

f)] Repeat c) to e) after creating each relevant SINGLE FAULT CONDITION.

g) Verify that the outlet pressure does not exceed the value indicated jni-the instructions for use for
period of the test.

h) For an OXYGEN CONCENTRATOR with integrated oxygen CONSERVING EQUIPMENT, with the variablg
completely open, set the OXYGEN CONCENTRATOR to the maximum demand flow rate setting of NG
and simulate a triggering frequency of 20 breath/min.

i)| Repeat b) to g).

201.12.4 Protection against hazardous @utput

Adlditional subclauses:

201.12.4.4.101 Additional requirements for incorrect output

201.12.4.4.101.1 Flowratecontrol

Ah OXYGEN CONCENTRATOR shall be equipped with a means to adjust the flowrate of the delivered
Check compliance py~inspection.

201.12.4.4:101.2 Indication of start-up period

A OXYGENCONCENTRATOR shall be equipped with an ALARM SYSTEM that includes a LOW PRIORITY 1T
ALARM_GONDITION to indicate when the oxygen concentration in the delivered gas has not reg

hte.

the entire

restrictor
RMAL USE

gas.

ECHNICAL
ched the

minitnum RATED concentration during the start-up period. This ALARM CONDITION need not be ag

tivated if

the start-up period is less 120 s.
Check compliance by functional testing.

201.12.4.102 Low oxygen concentration ALARM CONDITION

An OXYGEN CONCENTRATOR shall be equipped with an ALARM SYSTEM that detects a low oxygen
concentration TECHNICAL ALARM CONDITION to indicate when the oxygen concentration in the delivered

gas is less than expected. The low oxygen concentration TECHNICAL ALARM CONDITION shall activa

te before

the concentration drops below 82 % volume fraction. The low oxygen concentration TECHNICAL ALARM

© 1SO 2014 - All rights reserved
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CONDITION shall be at least LOW PRIORITY with an auditory ALARM SIGNAL. The low oxygen concentration
TECHNICAL ALARM CONDITION shall not stop the flow of output gas. The low oxygen concentration
TECHNICAL ALARM CONDITION need not be activated during the start-up period.

Check compliance by inspection.

201.12

.4.103 Delivered gas filter

The OXYGEN CONCENTRATOR shall be equipped with a means to filter particles greater than 1,0 um to ISO

Class 5
shall be

Check compliance by inspection and the following test.

a) San
1:2(

b) Verify that the gas meets ISO Class 5 levels.

201.13

IEC 60601-1:2005+Amendment 1:2012, Clause 13 applies, except asfollows:

Additiot

201.13

An 0XY
CONDITI
where 4

— overheating;

- com
— Obst
—  OXyg
— preg
Check c

201.14

IEC 606

placed downstream of the oxygen concentrating means of the 0XYGEN CONCENTRATOR.

10, Annex A, for a single sampling site.

HAZARDOUS SITUATIONS and fault conditions

al subclauses:

2.101 Additional specific SINGLE FAULT CONDITIONS
GEN CONCENTRATOR shall be equipped with@an ALARM SYSTEM that detects TECHNICAL ALA

pplicable, shall be included:

pressor failure;

ruction of gas pathways;

jen generation means failure; and
sure failure.

pmpliance by inspéction and functional testing.

PROGRAMMABLE ELECTRICAL MEDICAL SYSTEMS (PEMS)

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

201.15

Construction of ME EQUIPMENT

IEC 60601-1:2005+Amendment 1:2012, Clause 15 applies.

201.16

ME SYSTEMS

IEC 60601-1:2005+Amendment 1:2012, Clause 16 applies, except as follows:

Additional subclause:

20

evels, as specified in ISO/DIS 14644-1:2010, Table 1, from entering the delivered gas. Thefilter

ple the gas delivered from the OXYGEN CONCENTRATOR using the method of 1SO/DIS 14644-

RM

N(S) to indicate the malfunction of the-OXYGEN CONCENTRATOR. The following individual faullts,
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201.16.1.101 Additional general requirements for ME SYSTEMS

ACCESSORIES connected to the OXYGEN CONCENTRATOR shall be considered to form an ME SYSTEM with the
OXYGEN CONCENTRATOR.

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

201.17 Electromagnetic compatibility of ME EQUIPMENT and ME SYSTEMS

IFC6060T-12005FAmemdmemnt 12012, Clause 17 uppties;, except us fottows:
Adlditional subclause:

201.17.101 Additional requirements for electromagnetic compatibility of
ME EQUIPMENT and ME SYSTEMS

NPTE An OXYGEN CONCENTRATOR and its ACCESSORIES are not considered LIFE-SUPPORTING ME EQU[PMENT OR
ME SYSTEMS.

New clauses:

201.101 Outlet connector

An outlet connector of the OXYGEN CONCENTRATOR that’'is OPERATOR-detachable without the use pf a TOOL
shall comply with ISO 80369-1:2010.

NPTE It is expected that the RESP-6000 (R23} connector of ISO 80369-2 will meet this criterion.

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

2Dp1.102 Requirements for.parts and ACCESSORIES

201.102.1 * General

Ah OXYGEN CONCENTRATOR, its parts and ACCESSORIES shall comply with the requirements of this particular
standard, whether<they are produced by the MANUFACTURER of the OXYGEN CONCENTRATOR or by another
entity (“third-party manufacturer” or healthcare provider).

Check compliance by the tests of this standard.

201102.2 Labelling

The range of oxygen flows and maximum pressure for which the ACCESSORIES are specified for use shall
be disclosed in the ACCOMPANYING DOCUMENTS.

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

Statements shall be included in the ACCOMPANYING DOCUMENT of each OXYGEN CONCENTRATOR part and
ACCESSORY to the effect that:

a) an oxygen concentrator, its parts and accessories are specified for use at specific flows;
b) incompatible parts or accessories can result in degraded performance;
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c) the responsible organization is accountable for ensuring the compatibility of the oxygen concentrator and
all of the parts or accessories used to connect to the patient before use; and

d) a warning statement to the effect that “WARNING: Use only water-based lotions or salves that are
oxygen-compatible prior to and during oxygen therapy. Never use petroleum or oil-based lotions or salves
to avoid the risk of fire and burns.”

Check compliance by inspection of the ACCOMPANYING DOCUMENT.

201.102.3 * Fire RISK reduction in ACCESSORIES

becomg

EXAMPL
cannula

NOTE 1
PART.

NOTE 2
Check c

a) Con
in th
con

Con
ofa

b) Set
PAR

c) Igni

d) Ob{
the
isn
this

201.10

201.10

BASIC SAFETY and{ESSENTIAL PERFORMANCE shall be maintained:

a) ifcd

s ignited. The means of protection should be located as close to the PATIENT as practicable.

E The means to stop the flow of gas towards the PATIENT located at the junction between the ng
hnd the oxygen supply tubing.

This means is intended to prevent the propagation of fire towards the ME EQUIPMENT from the APPI

Additional fire prevention requirements are found in 201.11.2.101.
pmpliance by inspection and the following test.

nect the APPLIED PART under test, including the means toistop the flow of gas towards the PATI
e case that the APPLIED PART becomes ignited, to oxygemtubing of approximately 2 m length whic
nected to the outlet of a valve which can stop the flow,of gas.

hect the inlet of the valve with oxygen tubing of approximately 2 m length to the outlet conned
n oxygen source with a pressure of 600 kPa to 700 kPa.

the oxygen source to deliver a continuous flowrate of 10 I/min £ 1 I/min through the APPL
r.

fe the APPLIED PART under test at thepatient end.

erve the fire propagating along-the APPLIED PART towards the oxygen source and verify t
flow of oxygen is stopped when the fire reaches the means to stop the flow, and that the

bt propagating through the~means towards the oxygen source and that the fire extinguishes
point.

3 Signal input/output part

8.1 General

nnéctions to the SIGNAL INPUT/OUTPUT PARTS of an OXYGEN CONCENTRATOR are disrupted;

ith
ART

isal

IED

ENT
h is

tor

ED

hat
fire
at

b) whe

n-any wire in the SIGNAL INPUT/QUTPUT PART IS nppnpd or shorted to any other wire in

he

SIGNAL INPUT/OUTPUT PART; Or

c) ifth

e equipment connected to the SIGNAL INPUT/OUTPUT PART fails.

Check compliance by functional testing.

201.103.2 * Connection to a distributed alarm system

An OXYGEN CONCENTRATOR should be equipped with a SIGNAL INPUT/OUTPUT PART that permits connection
to a DISTRIBUTED ALARM SYSTEM.

22
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201.103.3 * Connection for remote control

An OXYGEN CONCENTRATOR may be equipped with a SIGNAL INPUT/OUTPUT PART for connection for
control of the 0OXYGEN CONCENTRATOR.

201.104 *Indication of duration of operation

external

An OXYGEN CONCENTRATOR shall have means to indicate, either automatically or by OPERATOR action, the
cumulative time of operation of the OXYGEN CONCENTRATOR. The OXYGEN CONCENTRATOR should also have

nyearns to imdicate the tinre since the tast orumtit the rext preventive aimtemance- These mreans may be

rgstricted to SERVICE PERSONNEL.

Check compliance by inspection.

2Pp1.105 Integrated conserving equipment

Apn  OXYGEN CONCENTRATOR with integrated CONSERVING EQUIRMENT shall comply with

IS0 80601-2-67:2014.

Check compliance by application of the tests of ISO 80601-2-67:2014;

202 Medical electrical equipment - Part 1-2: Generalrequirements for basic safety and
essential performance - Collateral standard: Electromagnetic compatibility -
Requirements and tests

IRC 60601-1-2:2007 applies except as follows:

202.6.2.1.10 * Compliance criteria

IBC 60601-1-2:2007, 6.2.1.10 is replaced'by:

Under the test conditions specified in 6.2 of IEC 60601-1-2:2007, an OXYGEN CONCENTRATOR shall

maintain BASIC SAFETY and ESSENTIAL PERFORMANCE while using the setup of Figure 201.102 |with the

flowrate set to approximately 50 % of the maximum RATED flowrate. The following DEGRADATIONS, if
agsociated with BASIC SAFEEY and ESSENTIAL PERFORMANCE, shall not be allowed:

—| component failures;

—| changes in-programmable parameters or settings;

—| reset to default settings;

—| change*of operating mode;

—| initiation of an unintended operation;

— r\hnngn of the oxygen concentration greater than 10 % volume fraction :\\/prngnd over a ghe-minute

interval; and

— change of the flowrate greater than 10 % averaged over a one-minute interval.

206 Medical electrical equipment - Part 1-6: General requirements for basic safety and
essential performance - Collateral Standard: Usability

IEC 60601-1-6:2010+Amendment 1:2013 applies except as follows:

For an OXYGEN CONCENTRATOR, the following shall be considered PRIMARY OPERATING FUNCTIONS:
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a) configuring the OXYGEN CONCENTRATOR, including connection of the detachable parts to the OXYGEN

CON
b) sett

CENTRATOR;
ing the flowrate control;

c) starting the OXYGEN CONCENTRATOR from power off; and

d) turning off the OXYGEN CONCENTRATOR.

The following functions, if available, shall also be considered PRIMARY OPERATING FUNCTIONS:

e) performing the start-up PROCEDURE;

f) setting up the humidifier specified or recommended for use with the OXYGEN CONCENTRATOR;

g) detdrmining the remaining capacity or operation time provided by the INTERNAL ELECTRICAL\POV
SOURCE;

h) settihng up connections to the DISTRIBUTED ALARM SYSTEM as well as disconnecting the DISTRIBUTED ALA

SYSTEM;
i) cleahing or replacing the air intake filter, and

j) sett

208

IEC 606

211

IEC 606

211.4.2
Amend

NOTE
the envil
to comp

ng the OPERATOR-adjustable controls;
setting ALARM LIMITS,

inactivating ALARM SIGNALS, and
reactivating ALARM SIGNALS.

Medical electrical equipment - Part 1-8: Generalrequirements for basic safety and
essential performance - Collateral Standard:*General requirements, tests and guidance
for alarm systems in medical electrical equipment and medical electrical systems

)1-1-8:2006+Amendment 1:2012 applies.

Medical electrical equipment £ Bart 1-11: General requirements for basic safety and
essential performance - Collateral Standard: Requirements for medical electrical
equipment and medical electrical systems used in the home healthcare environment

)1-1-11:2010 applies except as follows:

2 Environmental operating conditions
nent (add thé note prior to element a) of the compliance test):

During:the test normal operation of the 0XYGEN CONCENTRATOR will deplete the ambient oxygen ing

brisate and monitoring of the oxygen concentration inside the chamber is recommended.

ER

RM

ide

onmental chamber if the gas output leaves the environmental chamber. An external air source is requifed

Annexes of the general standard apply, except as follows.
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Annex C
(informative)

ISO 80601-2-69:2014(E)

Guide to marking and labelling requirements for ME EQUIPMENT and

ME SYSTEMS

A
ay

D1.C.1 Marking on the outside of ME EQUIPMENT, ME SYSTEMS or their parts

e found in Table 201.C.101.

ditional requirements for marking on the outside of OXYGEN CONCENTRATOR, its parts and AC

Table 201.C.101 — Marking on the outside of a OXYGEN CONCENTRATOR,.itS parts or ACCES

CESSORIES

SORIES

Description of marking

Subclause

Al

y particular storage and/or handling instructions

201.7.2.101 a)

Al
eq

ly particular warnings and/or precautions relevant to the immediate operation of the
uipment

201.7.2.101 b)

Cgntaining natural rubber latex, if applicable 201.7.2.13.101
Cgntaining phthalates, if applicable 201.11.6.4
Fdr ACCESSORIES supplied separately, an indication of any limitations or adverse effects on the 201.7.2.4.101
BASIC SAFETY Or ESSENTIAL PERFORMANCE of the OXYGEN CONCENTRATOR,'if applicable

Fdr ACCESSORIES supplied separately, the requirements of 201.7.2.101 201.7.2.4.101
Fdr an OXYGEN CONCENTRATOR with a continuous flow™mode, a flowrate indicator marked in 201.12.1.101
1/min

Fd

r each OXYGEN CONCENTRATOR, part and ACCESSORY, an arrow indicating the direction of the flow

201.7.2.101 ¢)

fof FLOW-DIRECTION-SENSITIVE COMPONENTS, if applicable

Fdr packaging, a description of the conterits 201.7.2.17.101 a
Fdr packaging, an identificationreference to the batch, type or serial number 201.7.2.17.101b
Far packaging, containing natural rubber latex, if applicable 201.7.2.17.101 ]
Far packaging, containing phthalates, if applicable 201.11.6.4
Function of controls\and indicators 201.12.1
Whrning againsttemoval of the cover by unauthorized persons 201.7.2.101d)
Whrning te-the effect that “No Open Flame” 201.7.5b)
Wharning to the effect that “No Smoking” 201.7.5a)

201.C.2 ACCOMPANYING DOCUMENTS, general

Additional requirements for general information to be included in the ACCOMPANYING DOCUMENTS of an
OXYGEN CONCENTRATOR or its parts are found in Table 201.C.102.

Table 201.C.102 — ACCOMPANYING DOCUMENTS, general

Description of requirement

Subclause

©

ISO 2014 — All rights reserved

25


https://standardsiso.com/api/?name=7ae719d9a5a0d85a5e17fbab0659d82f

ISO 80601-2-69:2014(E)

Declared tolerances including the measurement uncertainty of the measurement used to 201.5.101.2
determine the specification

For each OXYGEN CONCENTRATOR, part and ACCESSORY, a statement to the effect that an oxygen 201.102.2 a)
concentrator, its parts and accessories are specified for use at specific flows

For each 0XYGEN CONCENTRATOR, part and ACCESSORY, a statement to the effect that incompatible 201.102.2b)
parts or accessories can result in degraded performance

For each OXYGEN CONCENTRATOR, part and ACCESSORY, a statement to the effect that the 201.102.2 ¢)
responsible organization is accountable for ensuring the compatibility of the oxygen

concentrator and all of the parts or accessories used to connect to the patient before use

For each PXYGEN CONCENTRATOR, part and ACCESSORY, warning statement regarding use of lotions 201.102.2d)
and salvep

Name or frade name and address of the MANUFACTURER, and where the MANUFACTURER does not 201.7.9.X
have an afddress within the locale, an authorized representative

Range of pxygen flows for which ACCESSORIES are RATED 201102.2
Units of nieasure for volumes, flows and leakages 201.7.4.3

201.C.3 ACCOMPANYING DOCUMENTS, instructions for use

Additiohal requirements for information to be included in thé_jnstructions for use of an 0XY

CONCENTRATOR or its parts are found in Table 201.C.103.

Table 201.C.103 — Instructions for use (1 of 3)

Description of requirement

Subclause

Any adverse effect of any recommended ACCESSORY on the BASIG'SAFETY or ESSENTIAL PERFORMANCE
or of the XYGEN CONCENTRATOR, if applicable

201.7.9.2.14.101 b)

Any natuyal rubber latex-containing components, if-applicable

201.7.2.13.101

At least ohe type of humidifier which is suitable forise with the 0XYGEN CONCENTRATOR

201.7.9.2.1.101 g)

Delivered oxygen concentration as a functién-of flowrate in tabular form

201.12.1.103

Diagram for the connection of OPERAT@R-detachable parts either supplied or recommended in
the instryctions for use

201.7.9.2.5.101 ¢)

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

201.7.9.2.9.101

For ACCEYSORIES supplied.Separately where marking the ACCESSORY is not practicable, the
requirements of 201.7,2.4101

201.7.2.4.101

For an 0XYGEN CONGENTRATOR, its parts and ACCESSORIES intended for single use, information on
known cHaracteristics and technical factors known to the MANUFACTURER that could pose a RISK
if the OXYGEN GONCENTRATOR, its parts or ACCESSORIES would be reused

201.7.9.2.1.101 1)

2011164

tEN

For an OXYGEN CONCENTRATOR, its parts or ACCESSORIES that contain phthalates information on
RESIDUAL RISKS for treatment of children or that of pregnant or nursing women and, if
applicable, on appropriate precautionary measures

For an OXYGEN CONCENTRATOR with an INTERNAL ELECTRICAL POWER SOURCE, the remaining time or
capacity of the power source when the depleted ALARM CONDITION is escalated

201.11.8.101.2

Table 201.C.103 — (2 of 3)

Description of requirement

Subclause

26
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For an OXYGEN CONCENTRATOR with an INTERNAL ELECTRICAL POWER SOURCE, the end of EXPECTED
SERVICE LIFE operational time of the power source when fully charged

201.11.8.101.2

Identification of portions of the gas pathways through the OXYGEN CONCENTRATOR that can
become contaminated with body fluids or expired gases during both NORMAL CONDITION and
SINGLE FAULT CONDITION

201.7.9.2.12

INTERNAL ELECTRICAL POWER SOURCE care and maintenance, if applicable

201.7.9.2.13.101 d)

Intervals at which cleaning PROCEDURES need to be performed and the items required for such

201.7.9.2.13.101 b)

cleaning
Inftructions for processing and reprocessing the OXYGEN CONCENTRATOR and 1tS ACCESSORIES Z0T.1T.6.6
MRAXIMUM LIMITED PRESSURE 201.12.1:104

ethod by which all of the ALARM SIGNALS can be functionally tested to determine if they are
erating correctly

201.79,2.8101 b

ethod by which the 0PERATOR can check for proper operation of the equipment

201.7.9.2.8.101 a

nimum volume fraction of delivered oxygen at the maximum RATED flowrate

201.12.1.103

P4

riodic visual safety inspections

201.7.9.2.13.101 4)

Py

eferred location of any humidifier

201.79.2.1.101a

PH

OCEDURE to determine the state of the INTERNAL ELECTRICAL POWER SOURCE, if applicable

201.7.9.2.9.101

R/

TED range of oxygen delivery flowrate and concentration of oxygen as a fun¢tion of flowrate

201.7.9.2.5.101d

Reéstrictions on the positioning of components within the 0XYGEN CONCENTRATOR, if applicable 201.7.9.2.14.101 4)
SQUND POWER LEVEL 201.9.6.2.1.101
SQUND PRESSURE LEVEL and tested flowrate 201.9.6.2.1.101

St
al

htement advising the OPERATOR of actions to take when the\0XYGEN CONCENTRATOR indicates an
normal condition

201.7.9.2.1.101 d

St
rej

htement of the time required from switching omythe 0XYGEN CONCENTRATOR until it can be
lied upon to deliver the set flowrate and concentration of oxygen

201.79.2.1.101b

St
lo

htement that the air intake as well as thé\exhaust of the 0XYGEN CONCENTRATOR should be
rated in a well-ventilated area

201.7.9.2.1.101 c

St

htement that the 0XYGEN CONCENTRATOR should be located so as to avoid pollutants or fumes

201.7.9.2.1.101 e

St
m

htement to the effect that(ne~lubricants are other than those recommended by the
hnufacturer should to be used

201.7.9.2.13.101 q)

St

htement to the effect that’the oxygen delivery setting has to be determined for each patient
fividually with the-configuration of the equipment to be used, including accessories

201.7.9.25.101a

htement to the'effect that the proper placement and positioning of the patient interface is
tical to the-eonisistent operation of this equipment

201.7.9.2.5.101 b

arning statement regarding the need for extra monitoring

201.7.9.2.2.101 j]

arning statement regarding the risk of lubricating

201.7.9.2.2.101e

Table 201.C.103 — (3 of 3)

Description of requirement

Subclause

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 k)

Warning statement regarding the effect of changing the spare parts

201.7.9.2.2.101 1)

Warning statement regarding the risk of fire

201.7.9.2.2.101 a)
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Warning statement regarding use as prescribed, both settings and ACCESSORIES

201.7.9.2.2.101 ¢)

Warning statement regarding use outside the RATED altitude, temperature or relative humidity

201.7.9.2.2.101 g)

Warning statement regarding use of lotions and salves

201.7.9.2.2.101 d)

Warning statement regarding when to turn off the 0XYGEN CONCENTRATOR

201.7.9.2.2.101 h)

Warning statement regarding when to seek medical assistance

201.7.9.2.2.101 )

Cross reference to the additional information available in the technical description, if the

technical

description is separable

201.7.9.2.16.101

201.C4

Additio
CONCENT

ACCOMPANYING DOCUMENTS, technical description

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

Table 201.C.104 — Technical description

nal requirements for information to be included in the technical description, of an OXYGEN

Description of requirement

Subclause

Descriptipn of a method for SERVICE PERSONNEL to check the function of the ALARM_SYSTEM for 201.7.9.3.101 ¢)
each of the ALARM CONDITIONS specified in this standard, if not performed automatically during

start-up

Descriptipn of the principle of operation of the 0XYGEN CONCENTRATOR 201.7.9.3.101 a)
Disclose which ALARM sySTEM functional checks are performed automatically 201.7.9.3.101 ¢)
Pneumatic diagram of the OXYGEN CONCENTRATOR including a diagram”of OPERATOR-detachable 201.7.9.3.101 b)
parts eithler supplied or recommended in the instructions for use

RESPONSIBLE ORGANIZATION should ensure the compatibility of.the 0XYGEN CONCENTRATOR and all of 201.7.9.3.101 d)
the parts jused to connect to the PATIENT before use

RESPONSIBILE ORGANIZATION should ensure that the oxygen delivery settings were determined for 201.7.9.3.101d)
the PATIENT individually with the configuration of the equipment to be used, including

ACCESSORIES

RESPONSIBLE ORGANIZATION should periodically reassess the setting(s) of the therapy for 201.7.9.3.101d)
effectiverjess
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Annex D
(informative)

Symbols on marking

Annex D of the general standard applies, except as follows:

Addition:
Table 201.D.1.101 — Additional symbols on marking
No. Symbol Reference Title
1 [SO-7000-2492 Bateh.code
Symbol 5.1.5
LOT 1SO 15223-1:2012
2 [SO-7000-2498 Serial number
Symbol 5.1,7
SN 1SO 15223-1:2012
3 ISO ' 7000-2725 Presence of, contain§,
Symbol 5.4.5 natural rubber latex
ISO 15223-1:2012
EIN 15986:2011 provides additional information for phthalate symbols.

Table 201.D.2.101 — Additional safety signs

No. Safety sign Reference Title
1 [SO 7010:2011 No smoking
@ Safety sign P002
2 [SO 7010:2011 No open flame: Fire, open
ignition source and
>afety sign FOUS smoking prohibited

Additional Annexes:
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AA1

Annex AA
(informative)

Particular guidance and rationale

Generalocuidance
[ =]

This A
are farﬂlﬁiar with the subject of this document but who have not participated in its development.

underst]
proper

rationale will facilitate any revision of this document necessitated by those developments.

AA.2

The nu
documse

Rationale for particular clauses and subclauses

nt. The numbering is, therefore, not consecutive.

Subclause 201.4.3.101 - Additional requirements for ESSENTIAL PERFORMANCE

The sup
PERFORN
OXYGEN
its insti
OXYGEN
alternat
loss of §

[ANCE. PATIENTS are prescribed oxygen doses as'‘needed. Excessive oxygen can be harmful.

uctions for use or generate a TECHNICAL AGARM CONDITION that indicates otherwise since
CONCENTRATOR is not normally single failure functional. PATIENTS are expected to have

UPPLY MAINS for OXYGEN CONCENTRATOR operation.

Subclayse 201.4.6 - ME EQUIPMENT-OF ME SYSTEM parts that contact the PATIENT

Since th
they ar
pathwa
CONCENT
with su
HAZARDS

e likely to come into.direct contact with the PATIENT during NORMAL USE. Additionally, the
ys conduct fluids\into or out of the PATIENT. As such, the gas pathways of the 0OXY

bstances that might pass into the PATIENT via the gas pathways. Also of concern are electr
should any circuitry be incorporated into the ACCESSORIES. By ensuring that the gas pathw

are subject tosthe requirements for APPLIED PARTS, these issues are addressed by the requireme

already

in the(general standard.

RATOR and itsAGCESSORIES need to be investigated regarding biocompatibility and compatibili

ex provides rationale for some requirements of this document and is intended for those who

An

anding of the rationales underlying these requirements is considered to be essential for their
application. Furthermore, as clinical practice and technology change, it is (bélieved thaf a

mbering of the following rationales corresponds to the numbering of the clauses in this

plemental oxygen provided by an OXYGEN CONCENTRATOR to PATIENTS that require it is ESSENT|IAL

An

CONCENTRATOR is expected to provide an oxygen dose within the performance levels indicated in

an
an

ive or backup means to receive supplemental oxygen in case of 0XYGEN CONCENTRATOR failurg or

e OXYGEN CONCENTRATOR.ahd its ACCESSORIES are likely to be draped over or around the PATIENT,

bas
LEN

g

cal

hy'S
nts

Subclause 201.5.101.1 - ME EQUIPMENT testing errors

When testing an OXYGEN CONCENTRATOR 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 accuracy.

Similarly, it is important for third-party testers to recognise the significance of the uncertainty in their
own measurements when testing to this standard. In practice, this means that, for example, if a
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MANUFACTURER determines that a parameter has a tolerance of * 7% but that the measurement
uncertainty is *3% then 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 third-party tester has to accept the MANUFACTURER'’S claim.

The test equipment used to verify ESSENTIAL PERFORMANCE of an OXYGEN CONCENTRATOR should be at least
10 times the accuracy of the MANUFACTURER’S stated tolerance.

Subclause 201.7.1.2 - Legibility of markings

I order to change the settings of a BODY-WORN OXYGEN CONCENTRATOR, the OPERATOR wilkheed to be
wjithin an arm’s length of the means of setting at a normal reading distance when operated:

Subclause 201.7.4.3 - Units of measurement

Qpantities of gas are frequently expressed as the volume that the gas;oécupies at starnjdardized
cgnditions. Generally one atmosphere (101,3 kPa) is used as standard:pressure. However, several
standard temperatures are used. Whereas 0 °C is used as standard temperature in physics, either 20 °C
of 21,2 °C (70 °F) is often used in engineering. In ventilation, the . gas in the lungs has a temperature
identical to body temperature (~ 37 °C) irrespective of the temperature of the gas deliverpd by an
OXYGEN CONCENTRATOR. The volume of a given amount of gas/increases by about 13,5 % from 0 °C to
37 °C or by 5,8 % from 20 °C to 37 °C.

Gas delivery systems supplying pressurised gas¢to* medical equipment, including ar] OXYGEN
CONCENTRATOR, follow engineering conventions and, specify gas quantities and flowrates |at STPD
(§tandard Temperature and Pressure, Dry) conditiehs. This practice is followed in this standqrd for all
requirements concerning gas input.

Hpwever, an OXYGEN CONCENTRATOR complying with this standard is likely to be providing gps to the
PATIENT relative to a local atmospheric_pressure between 70 kPa and 110 kPa and is likely|to use a
variable or calibrated orifice to set\the flowrate. Because such orifices function by referenge to the
ambient pressure, ATPD is the appropriate set of reference conditions to use.

Subclause 201.7.9.2.8.101.-'Additional requirements for start-up PROCEDURE

In some designs, adequate checking of the ALARM SYSTEM can be performed with a combihation of
OPERATOR-action and.the power-on self-test routines that VERIFIES the integrity of the software and the
integrity of the processor controlling the 0XYGEN CONCENTRATOR, as well the measuring sensorp and the
ALARM SIGNAL.géneration.

Subclause 201.7.9.2.16.101 - Additional requirements for reference to the technical des¢ription

Ir{structions for use are often kept as simple as possible so that the OPERATOR can easily find and follow
important information. Therefore more technical information, such as required by this subclause, is
better placed in the technical description. However, without adequate cross-referencing, an OPERATOR
facing a problem might not be aware that additional information is readily available in a separate
document.

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 do
continue to smoke despite the warnings in the instructions for use.
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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 OXYGEN

CON

CENTRATOR; 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
burned by this dangerous behaviour, they are intended to reduce the RISK of the more serious
propagation of fire from causing HARM to others.

Subclauyse 201.11.6.6 - Cleaning and disinfection of ME EQUIPMENT or ME SYSTEM

The ess

their condition could compromise the health and safety of the PATIENT on whom they are’being used

the emp]

This md
RISK of
CONCENT

Therefgre an OXYGEN CONCENTRATOR, its ACCESSORIES and parts{require an appropriate level

disinfea

Recomn
based o
into cojf

The requirements for hygienic reprocessing in this staindard are intended to:

— mak
imp
— help

parts to comply with the MANUFACTURER'’S instructions.

The cle
support
the hyg

It should be noted thaty,’an OXYGEN CONCENTRATOR, as all other medical devices that have bg

contam]
Any 0xY
with ¢
reproce
PATIENT

ential principles of ISO 16142 require that medical devices are not to be operated’or use
loyees or third parties interacting with them.

ans that an OXYGEN CONCENTRATOR, its ACCESSORIES and parts cannot be used if there is a poten
the PATIENT, OPERATOR or other person being infected as a result 6f)contact with the 0xy
RATOR, ACCESSORY or part.

tion, depending on their use, but rarely need to be sterile,

hendations for hygienic reprocessing of an 0XYGEN GONCENTRATOR, its ACCESSORIES and parts
h the general hygiene requirements for the reprocessing of medical devices and the need to t:
)sideration the special requirements and needs“of PATIENT care in the clinical environment.

e the RESPONSIBLE ORGANIZATION for reprocessing the OXYGEN CONCENTRATOR aware of how
ement these tasks in a responsibles-manner through appropriate delegation; and

all parties involved in the reprogcessing of an OXYGEN CONCENTRATOR, its ACCESSORIES &

hining and disinfection PROCEDURES of the MANUFACTURER are also intended to provide practi
to all those involved inPATIENT care in the clinical environment with regard to implement
ene measures required for the PATIENT’S safety.

nated with hiiman pathogenic microorganisms, is a potential source of infection for humg
GEN CONCENTRATOR that has already been used on another PATIENT is potentially contamina
ntagiou$. pathogenic microorganisms until proven otherwise. Appropriate handling 4

on whom the device is used. Hence an OXYGEN CONCENTRATOR, its re-usable ACCESSORIES and p3

1 if
or

tial
CEN

of

are
ke

[9]

to
nd

cal
ing

pen
ns.
ted
nd

ssing-PROCEDURES are essential to protect the next person handling the device or the nkext

rts

that ha

re-bheen used are rnr}nirnd to nndprgn a rnprnr‘pccing PROCESS, fnl]nvuing the MANUEACTURE

R’S

instructions, prior to reuse by another PATIENT.

The following basic considerations need to be addressed by the MANUFACTURER when specifying the

reproce

ssing instructions of an OXYGEN CONCENTRATOR, its ACCESSORIES or parts:

— protecting the PATIENT, the OPERATOR and the RESPONSIBLE ORGANIZATION (including personnel

invo
— the

Ived in performing the reprocessing PROCESS);
limits of the PROCEDURES used for reprocessing (such as the number of reprocessing cycles); and

— the necessity to guarantee the proven standardised PROCEDURES in a consistently high and verifiable

qual
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The recommended reprocessing PROCESS should be determined by:

— the potential degree and type of contamination of the OXYGEN CONCENTRATOR, ACCESSORIES or parts; and

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

Special consideration of the possible RISK associated with the contamination of gas-conducting
components due to the PATIENT’S rebreathing under SINGLE FAULT CONDITION should be considered.

On_the basis of the above, a VERIFIED and VALIDATED documented reprocessing PROCEDURE needs to be
specified in such details that the outcome is reproducible. An acceptable RESIDUAL RISK from the HAZARD
of infection for the next PATIENT can be assumed if:

—| the documented reprocessing PROCEDURE’S effectiveness has been VERIFIED (thtough appropriate
scientific methods by the MANUFACTURER; and

—| the reliability of the documented reprocessing PROCEDURES has been VERIRIED in practicg through
appropriate quality assurance measures by the RESPONSIBLE ORGARZATION carrying| out the
reprocessing PROCEDURES.

When selecting and evaluating the reprocessing PROCEDURES, the MANUFACTURER should consider:
—| the amount and type of pathogenic microorganisms expected to eontaminate the OXYGEN CONCHNTRATOR,
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 reprocessing PROCEDURES.

The RISKS posed by a reprocessed 0XYGEN CONCENTRATOR, ACCESSORIES or parts are determindd by the
fqllowing factors:

a) undesired effects, which can result from:

— the previous use,

— the previous reprocessing PROCESSES, and

— transportation and stofage;

b) the Risks from subsequént uses, such as the following:

— residues from the previous use (such as secretions, other body fluids, and drugs),

— residues from/the previous reprocessing PROCESSES such as cleaning agents, disinfectants and
other substances, including their reaction products,

— change€s of physical, chemical or functional properties of the device, and

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

c) cthe Risk of transmission of any pathogenic microorganisms.

When considering the suitability of the reprocessing PROCESS and the feasibility of the reprocessing
PROCESS for the OXYGEN CONCENTRATOR, ACCESSORIES or parts, the MANUFACTURER should consider the
following points:

— the RISKs involved in the reprocessing PROCESS;
— the cost effectiveness of the reprocessing PROCESS;
— the practicability of the reprocessing PROCESS;

— the availability of the cleaning equipment and the cleaning agents specified in the reprocessing
PROCESS;
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