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National foreword
This British Standard has been prepared under the direction of the Health Care Standards Policy Committee and is
identical with 1SO 8359 : 1988 ‘Oxygen concentrators for medical use — Safety requirements’, prepared under the
direction of Technical Committee 121, Anaesthetic and respiratory equipment, and published by the International
Organization for Standardization (1SO). It supersedes BS 5724 : Section 2.23 : 1986, which is withdrawn.
The 1986 edition of this British Standard was based on a draft of 1SO 8359, some of the requirements of which were
amended in the course of it being finalized. The main changes from the 1986 edition of this standard are as follows:
{a) The requirements specified in 43.5, 50.5 and 50.7 have to be met with the mains voltage 10 % above and 15 %
below the rated supply voltage; previously the mains voltage had to be + 10 % of the rated supply voitage.
(b} The accuracy of the flow indicator (50.3) has to be within either 10 % or 0.5 L/min of the indicated flow,
whichever is the greater, whereas the previous requirement was for the lesser of the two.
(c) When the oxygen concentrator is operated continuously at its maximum flow {60.9), the mean of the flows
measured every half hour over an 8 h period has to be within either 10 % or 0.5 L/min of the maximum stated
by the manufacturer, whichever is the greater, whereas the previous requirement was for the lesser of the two.
{d) An auditory alarm is required to indicate if the supply mains have been interrupted.
(e} There is a requirement (see 6.8.3 a}} for the manufacturer to include in the technical description details of any
degradation of performance of the oxygen concentrator over an altitude range of between 0 m and 4000 m above
sea level. _
The layout used in this British Standard follows that used in other Sections of Part 2 of BS 5724, some of which
themselves are identical to or based on Parts of IEC 601.
Cross-references
International standard* Corrasponding British Standard
1SO 3744 : 1981 BS 4196 Sound power levels of noise sources
Part 4 : 1981 Engineering methods for determination of sound power levels for sources in
free-field conditions over a reflecting plane
{Identical)

IEC 601-1 : 1977 BS 5724 Medical electrical equipment
Part 1 : 1979 Specification for general safety requirements
{Technically equivalent)

IEC 651 : 1979 BS 5969 : 1981 Specification for sound level meters
{Identical)

The Technical Committee has reviewed the provisions of Amendment no. 1 to |[EC 601-1, to which reference is made in
the text, and has decided that they are acceptable for use in conjunction with this standard. .

Compliance with a British Standard does not of itself confer immunity from legal obligations.
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INTERNATIONAL STANDARD

1SO 8359 : 1988 (E)
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requirements

0 Introduction

Oxygen concentrators provide a safe source of oxygen-
enriched air for patients in need. They are devices which raise
the level of inspired oxygen by separating nitrogen from
ambient air.

Oxygen concentrators fall into the following two main classes
according to the means by which the gases are separated :

a) membrane oxygen concentrators in which oxygen
selectively permeates a membrane;

b) pressure swing adsorbers (PSA) in which air is exposed
at a certain pressure to molecular sieve material which selec-
tively retains nitrogen and other components until they are
subsequently released when the pressure is reduced.

Oxygen concentrators for medical use — Safety

Details of the arrangement of test apparatus for carrying out a
number of the tests to check compliance with certain re-
quirements are given in annex N.

A rationale for the most important requirements is given in
annex O. It is considered that a knowledge of the reasons for
the requirements will not only facilitate the proper application
of this International Standard, but will expedite any subsequent
revision. This annex does not form an integral part of the
standard.

Test methods other than those specified in this International
Standard, but of equal or greater accuracy, may be used to
verify compliance with the given requirements. However, in the
event of a dispute, the methods specified in this International
Standard are to be used as the reference methods.

Section one — General

1 Scope and field of application®

ISO 8359 is one of a series of International Standards based on
IEC Publication 601-1; in IEC Publication 601-1 (the “General
Standard’’), this type of International Standard is referred to as
a ""Particular Standard”. As stated in 1.3 of IEC Publication
601-1, the requirements of this International Standard take
precedence over those of IEC Publication 601-1.

The scope and object given in clause 1 of IEC Publication 601-1
applies except that 1.1 shall be replaced by the following:

This International Standard specifies safety requirements
for oxygen concentrators, as defined in 3.8 (in this inter-
national Standard). This International Standard does not
apply to oxygen concentrators intended to supply gas to
several patients via a piped medical gas installation or to
those intended for use in the presence of flammable
anaesthetic and/or cleaning agents.

The scope of this International Standard is not restricted to
membrane oxygen concentrators and pressure swing adsorbers

1) See also annex O {in this International Standard).

{see clause 0) as alternative methods of concentrating oxygen
may become available and it is not intended that this Inter-
national Standard should restrict future developments,

2 References

ISO 3744, Acoustics — Determination of sound power levels of
noise sources — Engineering method for free-field conditions
over a reflecting plane.

IEC Publication 601-1, Safety of medical electrical equip-
ment — Part 1: General requirements, 2}

IEC Publication 651, Sound level meters.

3 Definitions

For the purposes of this International Standard, the definitions
given in clause 2 of IEC Publication 601-1 apply except that the
definition given in 2.1.5 shall be replaced by the following:

applied part: The oxygen concentrator outlet.

2) Cross-references to specific clauses, sub-clauses, etc. in IEC Publication 601-1 apply to the first edition published in 1977 and Amendment No. 1

to |EC Publication 601-1 published in 1984,
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For the purposes of this International Standard, the following
additional definitions also apply:

4

3.1 administration accessories: All accessories for
conducting the product gas from the oxygen concentrator
outlet to the patient, e.g. tubing, humidifier, breathing
system, mask or nasal cannulae, but excluding any fixed
tubing extensions.

3.2 oxygen concentrator outlet: The port of the
oxygen concentrator from which the product gas flows.

3.3 flow adjuster: A device which controls the flow of
the product gas.

3.4 flow indicator: A device which shows the volume of
gas passing through the oxygen congcentrator in a unit of
time.

3.5 operator control: A control to enable the user,
without the need for tools, to cause the oxygen concen-
trator to perform its intended function.

3.6 outlet pressure: The gauge pressure at the oxygen
concentrator outlet under the test flow conditions,

3.7 oxygen analyser: A device which measures and
quantitatively indicates the concentration of oxygen present
in a gaseous mixture.

L]

3.8 oxygen concentrator: A device which by separating
out nitrogen from ambient air provides oxygen-enriched air.

3.9 product gas: The output from the oxygen concen-
trator consisting of respirable oxygen-enriched air.

General requirements and general

requirements for tests

The requirements given in clauses 3 alrswd 4 of IEC Publication
601-1 apply.

5

Classification

The classification given in clause 5 of IEC Publication 601-1
applies except for the following deletions:

1}

— in 5.1, delete “CLASS Ill EQUIPMENT";

— in 6.5, delete “ANAESTHETIC PROOF EQUIPMENT"
and “ANAESTHETIC PROOF CATEGORY G EQUIPMENT";

— in 5.6, delete all except for “CONTINUOUS
OPERATION",

LY

See also annex O {in this International Standard).

Identification, markings and documents

The requirements given in clause 6 of IEC Publication 601-1
apply except for the following additions and modifications:

— The following additional general requirement also
applies:

All markings pertaining to the operation of the oxygen
concentrator shall be legible to an operator having visual
acuity, corrected if necessary, of at least 1 seated or
standing 1 m from the oxygen concentrator at an
illuminance of 215 Ix. )

NOTE — All markings should have a luminance contrast of at
least 50 % when compared with the surrounding background
material.

— In B.1e) add the following:

The oxygen concentrator shall be marked with its
country of origin.

— Delete 6.1r).

— In 6.1, add the following additional items:

y) The marking on the outside shali also include the
following :

1) A warning against removal of the covers by un-
authorized persons.

2) A warning “NO SMOKING OR NAKED
FLAMES".

3) The nominal concentration of oxygen in the pro-
duct gas expressed as a percentage of oxygen by
volume (V/V) at a flow of 2 [/min.

4) The statement “USE NO OiL OR GREASE".

z) The flow indicator shall be marked to indicate the
output.

— Replace 6.7a) by the following 1);

If visual indicators are used on the oxygen concentrator,
with the exception of alphanumeric displays, their
colouring shal! conform to the following requirements:

1) Continuous red shall be used to indicate to the
operator that the oxygen concentrator or a portion of
it has failed.

2) Flashing red shall be used to denote an emerg-
ency condition requiring an immediate response by
the operator.

3) Yellow shall be used to denote a condition in
which there is need for caution or re-check, or in
which an unexpected delay is experienced.
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4) Green shall be used to indicate that the oxygen — In 6.8.3a), add the following1):
concentrator is ready for use or in normal operation.
The technical description shall also include the following

5) Blue shall be used only as an advisory indicator. information :

The function of all lights and displays shall be marked. ]

1) A table or graph showing values of oxygen con-
centration as a function of flow at specified operator
settings at an outlet pressure of nominal zero.

Compliance shall be checked by functional test and
" inspection. -

— In 6.8.2a), add the following: . 2) The maximum recommended flow, expressed in

The instructions for use shall also include the following litres per minute.

information : - .
3} The flows, expressed in litres per minute, at a

specified control setting at outlet pressures of
nominal zero and 7 kPa.

1) The intended use of the oxygen concentrator
{e.g. in respiratory care, at home or in hospital).

2) At least one type of humidifier which is suitable

for use with the oxygen concentrator. 1 4) The maximum outlet pressure when the oxygen

concentrator is operated according to the method

3) The statement “USE OF CERTAIN given in 50.14 {in this International Standard).
HUMIDIFIERS NOT SPECIFIED FOR USE WITH _
THIS OXYGEN CONCENTRATOR MAY IMPAIR 5} The maximum A-weighted sound pressure level,

THE PERFORMANCE"". in decibels (dB}, when the oxygen concentrator is
operated under the test conditions specified in

4) The preferred location of any humidifier in the clause 26.2 (in this International Standard).

administration accessories.

. L If -relief i i i
5) A statement that in certain circumstances oxygen 6) a pressure-relief mechanism is provided, the

therapy can be hazardous and that seeking medical

R X . ; echanism operates.
advice before using the machine is advisable. m m op

6) A statement of the time taken to reach a stated 7) The nominal concentration of oxygen in the pro-
performance after the oxygen concentrator has been

switched on.

7) A statement that the air intake of the oxygen
concentrator should be located in a well ventilated
space so as to avoid airborne pollutants or fumes.

duct gas expressed as a percentage of oxygen by
volume {V/ V) at a flow of 2 |/min.

8) A statement of the concentration of oxygen in
the product gas expressed as a percentage of oxygen

by volume (V/V) at the maximum recommended

8} -Intervals at which cleaning procedures need to be flow.
performed and the items required for such cleaning.
9) Details of any degradation of performance when
the oxygen concentrator is used over an altitude
range of between 0 m and 4 000 m above sea level.

9) A statement that no lubricants are to be used
other than those recommended by the manufacturer.

— In 6.8.2d}, add the following :

. . . . — In 6.8.3d)}, add the following:
The instructions for use shall also include the following .

|
\
range of pressures, in kilopascals, at which the
information :

The technical description shall additionally include the

1) A specification for at least one complete set of following information :

|
administration accessories which is suitable for use . . . |
with the oxygen concentrator and, except for The ambient .te_mperature range in which the oxygen |
administration accessories intended for single use, concentrator is intended to be used.

recommendations for their cleaning, sterilization and

disinfection. 1!

2) The statement "“THE USE OF SOME
ADMINISTRATION ACCESSORIES NOT SPE-
CIFIED FOR USE WITH THIS OXYGEN CONCEN- The requirements given in clause 7 of IEC Publication 601-1
TRATOR MAY IMPAIR THE PERFORMANCE". apply.

7 Power input

) 1) See also annex O (in this International Standard).
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