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PREFACE 

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee 

HE-003, Medical Electrical Equipment to supersede AS 3200.2.200—1992, Approval and test 

specification—Medical electrical equipment Part 2.200: Particular requirements for safety—Oxygen 

concentrators for individual patient use. 

This Particular Standard has been reproduced from, and is identical to, ISO 8359:1996, Oxygen 

concentrators for medical use—Safety requirements, and supplements the corresponding Clauses of 

IEC 60601-1:1988, Medical electrical equipment, Part 1: General requirements for safety which has 

been adopted as AS/NZS 3200.1.0:1998, Medical electrical equipment, Part 1.0: General 

requirements for safety—Parent Standard and is hereinafter referred to as the General Standard. The 

requirements of a Particular Standard take priority, where appropriate, over those of the General 

Standard. 

The General Standard details electrical safety requirements for the design and manufacture of medical 

electrical equipment which makes physical or electrical contact with the patient. A Particular Standard 

details additional safety requirements for a medical device, or related group of medical devices. A 

Collateral Standard details additional safety requirements for a range of devices within the scope of 

the General Standard which may not be related but share common problems. 

It is recommended that, to interpret a Particular Standard or a Collateral Standard, a copy of the 

General Standard should be readily available. 

As this publication has been reproduced from an international Standard, the following modifications 

apply: 

(a) Its number does not appear on each page and its identity is shown on the cover and title page. 

(b) The words ‘this Australian/New Zealand Standard’ should replace the words ‘this International 

Standard’ wherever they appear. 

(c) The substitution of a full point (.) for a comma (,) when it appears as a decimal marker. 

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the application of 

the annex or appendix to which they apply. A ‘normative’ annex or appendix is an integral part of a 

Standard, whereas an ‘informative’ one is for information and guidance. 

The references to international Standards should be replaced by references to the following Australian 

and Australian/New Zealand Standards: 

Reference to International Standard or  

other publication 

 Australian/New Zealand Standard 

IEC   AS/NZS  

60601 Medical electrical equipment  3200 Medical electrical equipment 

60601-1 Part 1: General requirements for 

safety 

 3200.1.0 Part 1.0:  General requirements for 

safety—Parent Standard 

60601-1-2 Part 1-2: General requirements for 

safety, Collateral standard: 

Electromagnetic compatibility—

Requirements and tests 

 3200.1.2 Part 1.2: General requirements for 

safety, Collateral Standard: 

Electromagnetic compatibility—

Requirements and tests 

IEC   AS  

60651 Sound level meters  1259 

1259.1 

Acoustics—Sound level meters 

Part 1:  Non-integrating 
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ISO     

3744 Acoustics—Determination of sound 

power levels of noise sources using 

sound pressure—Engineering 

method in an essentially free field 

over a reflecting plane 

 —  

9703 Anaesthesia and respiratory care 

alarm signals 

 —  

9703-1 Part 1:  Visual alarm signals  —  

9703-2 Part 2:  Auditory alarm signals  —  

 



 

 

iv

CONTENTS 

IS0 8359: 1996(E) 

Contents 
Page 

Section 1 General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*...................................... 1 

1 .I Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

1.2 Normative references . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

1.3 Definitions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

I .4 General requirements ................................ ............................. 2 

I.5 General requirements for tests O . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

1.6 Classification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

1.7 Identification, marking and documents . . ..*............................. 2 

1.8 Power input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

Section 2 Safety requirements . . . ..D...............................‘.............. 6 

2.1 Basic safety categories ~....................................~.................... 6 

2.2 Removable protective means ....................................... ......... 6 

2.3 Environmental conditions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

Section 3 Protection against electric shock hazards . . . . . . . . . . . . . . . . 7 

3.1 General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

3.2 Requirements related to classification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

3.3 Limitation of voltage and/or energy ........................... ............ 7 

3.4 Enclosures and protective covers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

3.5 Separation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

3.6 Protective earthing, functional earthing and potential 
equalization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

3.7 Continuous leakage currents and patient auxiliary currents . . 7 

3.8 Dielectric strength . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*............................ 7 

Section 4 Protection against mechanical hazards . . . . ..*............. 8 

4.1 Mechanical strength . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 

0 IS0 1996 
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced 
or utilized in any form or by any means, electronic or mechanical, including photocopying and 
microfilm, without permission in writing from the publisher. 

International Organization for Standardization 
Case Postale 56 l CH-1211 Geneve 20 l Switzerland 

Printed in Switzerland 



 

 

v

 

0 IS0 IS0 8359: 1996(E) 

4.2 Moving parts ............................................................ .............. 8 

4.3 Surfaces, corners and edges .... ..................................... ........ 8 

4.4 Stability in normal use ............................ .............. .............. .... 8 

4.5 Expelled parts ....... ............................ ...................................... 8 

4.6 Vibration and noise ....................................... .......................... 8 

4.7 Pneumatic and hydraulic power ............................................. 8 

4.8 Suspended masses ............................................ .................... 8 

Section 5 Protection against hazards from unwanted or excessive 
radiation ................. ..~..................” ................................. 9 

5.1 X-Radiation ....... ............................... ................... ..................... 9 

5.2 Alpha, beta, gamma, neutron radiation and other particle 
radiation ..... ................................. .................................... ........ 9 

5.3 Microwave radiation ..................................... .......................... 9 

5.4 Light radiation (including visual radiation and lasers) ............. 9 

5.5 Infrared radiation ................................ ............... ..................... 9 

5.6 Ultraviolet radiation ........................... ...................................... 9 

5.7 Acoustical energy (including ultrasonics) 

5.8 Electromagnetic compatibility . . . . . . . . . . . . . . . 

Section 6 Protection against hazards of expli 
used rooms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 

osions in medically 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 

6.1 Locations and basic requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IO 

6.2 Marking, accompanying documents . . . . . . . . . . . . . . D . . . . . . . . . . . . . . . . . . . . . 10 

6.3 Common requirements for category AP and category APG 
equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IO 

6.4 Requirements and tests for category AP equipment, parts and 
components thereof . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IO 

6.5 Requirements and tests for category APG equipment, parts and 
components thereof . . . . . . . . . . . . . . . ..I........................................... IO 

Section 7 Protection against excessive temperatures and other 
safety hazards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 

7.1 Excessive temperatures ...... ................................................. 11 

7.2 Fire prevention . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 

7.3 Overflow, spillage, leakage, humidity, ingress of liquids, cleaning, 
sterilization and disinfection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 

7.4 Pressure vessels and parts subject to pressure . . . . . . . . . . . . . . . . . . 12 



 

 

vi

 

IS0 8359:1996(E) 0 IS0 

7.5 Human errors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 

7.6 Electrostatic charges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 

7.7 Materials in applied parts in contact with the body of the 
patient . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 

7.8 Interruption of the power supply . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 

Section 8 Accuracy of operating data and protection against 
hazardous output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 

8.1 Accuracy of operating data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 

8.2 Protection against hazardous output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 

Section 9 Abnormal operation and fault conditions; environmental 
tests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..‘......... 16 

9.1 Abnormal operation and fault conditions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 

9.2 Environmental tests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 

Section 10 Constructional requirements . . . . . ..m............*............. 17 

10.1 General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I7 

10.2 Enclosures and covers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I7 

10.3 Components and general assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 

10.4 Mains parts, components and layout . . . . . . . . . . . . . . . . . . ..“............ 17 

10.5 Protective earthing - Terminals and connections . . . . . . . . . . . 17 

10.6 Construction and layout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 

Section 11 Additional clauses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 

11 .l Auditory indicators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*........................ 18 

11.2 Indication of loss of mains power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 

Annexes 

N Test apparatus ................................................................................ 20 

P Rationale statement.. ...................................................................... 21 

Q Bibliography .................................................................................... 24 

iv 



 

 

vii

INTRODUCTION 

 

IS0 8359: 1996(E) 0 IS0 

Introduction 

Oxygen concentrators provide a safe source of oxygen-enriched air for 
patients in need. These devices raise the level of inspired oxygen by sep- 
arating nitrogen or oxygen from ambient air. 

Oxygen concentrators fall into two main classes according to the means 
whereby gas separation is effected, namely: 

a) oxygen concentrators in which oxygen selectively permeates or 
transports through a membrane or lattice, 

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

Details of the arrangement of test apparatus for carrying out a number of 
the tests to check compliance with certain requirements are given in an- 
nex N. 

A rationale for the most important requirements is given in annex P. 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. 

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. 
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Oxygen concentrators for medical use - Safety 
requirements 

Section I: General 

1.1 Scope 

NOTE 1 See the rationale in annex P. 

IS0 8359 is one of a series of International Standards based on IEC 601-I. In IEC 601-I (the “General 
Standard”), this type of International Standard is referred to as a “Particular Standard”. As stated in 1.3 of 
IEC 601-I :1988, the requirements of this International Standard take precedence over those of IEC 601-I. 

The scope and object given in clause 1 of IEC 601-I :I 988 apply, except that 1.1 shall be replaced by the following: 

This International Standard specifies safety requirements for continuous-flow oxygen concentrators, as defined 
in 1.3.8 (in this International Standard). This International Standard does not apply to oxygen concentrators in- 
tended 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 
absorbers (see Introduction), as alternative methods of concentrating oxygen may become available and it is not 
intended that this International Standard should restrict future developments. 

1.2 Normative references 

The following standards contain provisions which, through reference in this text, constitute provisions of this 
International Standard. At the time of publication, the editions indicated were valid. All standards are subject to 
revision, and parties to agreements based on this International Standard are encouraged to investigate the possi- 
bility of applying the most recent editions of the standards indicated below. Members of IEC and IS0 maintain 
registers of currently valid International Standards. 

I SO 3744: 1994, Acoustics - Determination of sound power levels of noise sources using sound pressure - En- 
gineering method in an essentially free field over a reflecting plane. 

IS0 9703-I :I 992, Anaesthesia and respiratory care alarm signals - Part 1: Visual alarm signals. 

IS0 9703-2: 1994, Anaesthesia and respiratory care alarm signals - Part 2: Auditory alarm signals. 

I EC 601-I : 1988, Medica/ electrica/ equipment - Part 1: General requirements for safety. 

I EC 601-I -2: 1993, Medical electrica/ equipment - Part 1: General requirements for safety. 2. Collateral standard: 
Electromagnetic compatibility requirements and tests. 

www.standards.com.au Copyright ISO www.isostandards.com.au
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