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Foreword

International Standard

ISO 10651-6 : 2004 Lung ventilators for medical use — Particular requirements for basic safety and essential
performance — Part 6: Home-care ventilatory support devices,

which was Prepared by ISO/TC 121 ‘Anaesthetic and respiratory equipment’ of the International Organization

for Stan%rﬁﬁation, has been adopted by Technical Committee CEN/TC 215 ‘Respiratory and anaesthetic

equipment’ #fle Secretariat of which is held by BSI, as a European Standard.

This Europ%andard has been prepared under a mandate given to CEN by the European Commission and

the Europea Trade Association and supports essential requirements of the relevant EU Directive.

This European@ndard shall be given the status of a national standard, either by publication of an identical

text or by endorse and conflicting national standards withdrawn, by January 2005 at the latest.
In accordance with N/CENELEC Internal Regulations, the national standards organizations of the follow-
ing countries are bo o implement this European Standard:

Austria, Belgium, Cypru Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary,
Iceland, Ireland, ltaly, a, Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland, Portugal,

Slovakia, Slovenia, Spain, %1, Switzerland, and the United Kingdom.
Endorsement notice

The text of the International Sta ISO 10651-6 : 2004 was approved by CEN as a European Standard
without any modification. /
*



Page 3

EN ISO 10651-6 : 2004

Contents Page
Foreword EesEeeeariesssereesssseEessssEeesssEEsessEEEESSSEEEEESSSSEARESeNSSsEESISsEEEeESssEEsisSEETesSEEsssssEEsesssssssessssssesssssees 2
LT oL+ (0T (e 6
1 ) Scope N 7
2 /‘Normative references...... etieressesseesessssesssressesssessssrssesssssssssssssssessssesssessssssesssessssesssessesssessess 7
3 erms and defiNitioNS ........ccocoiiiiiiiie e e e e e s nneenns 8
4 al requirements and general requirements for tests.........cccccceeeerirecceeccrccceneccscccnrncnens 9
5 ? Lo 1T o 9
6 Identjfication, marking and documents tessssmeeesssesssssessnnnneneanen 9
6.1 Markinépthe outside of equipment or equipment parts........cccccceieerecceeececrreessscerreeeren e 10
6.3 Marking @trols and instruments eeeressteresssseesssssseneisennransnnns 11
6.6 Identificatio ®ledical gas cylinders and connections..........ccccveciirciincnnnccninc e 11
6.101 Test method for)?bility ...................... 13
7 Power input .......... / 3 eeesessssssmeeersesesssssssesesssssssssssssssssessssssssseessesssssssssesesssssssssses 14
7.101 Pneumatic power...../ng Eereeasereessneissresssreesessessssressersesessesssssessesssssssssssssssssss 14
8 Basic safety categoriest........ e cccccrrrrer st nen s e e e s s s e s e e s e e e s s nnannen e e e e nnnnnees 14
9 Removable protective me Eeeeessssreessessssssssreesesssssssssseesssssssssssssesesssssssssss 14
10 Environmental conditions...,O ..................... 14
10.101 Pneumatic driving power supplié‘ eemerieessssesersssersssssssssssessesssssseesssssssssssssresssssssessssssessssssees 15
11 Not used O, 15
12 Not used .... /‘ eetmeseeseessseessessesseseessessesssssseessenessesssssensenseneensnen 15
13 General...... @ ........................... 15
14 Requirements related to classification.........im o 15
14.2 * Class Il Equipment............... N o ccccocceeiessssnnenesseeeessasnenansnmneeesnnnnneaneses 15
15 Limitation of voltage and/or energy................ % ............................................................... 15
16 Enclosures and protective covers..........cccccccuuceun... ;9 ........ teseecmereessssssssssesessesesssssssnees 15
17 Separation teressesnsnmennnseeeeenas 1 N 15
18 Protective earthing, functional earthing and potential eq@ﬁon ........................................ 15
19 Continuous leakage currents and patient auxiliary curren (x ........................................... 16
19.4%  TEStSomrrossommsseereeesssmsnesesssssssssssssessssssssssseen eeeeeeesmnsnene [0 ) P — 16
20 Dielectric strength O/ ........................ 16
21 Mechanical strength................ 6 ........................ 16
22 Moving parts ‘A‘ .......................... 16
23 Surfaces, corners and edges ...........cc........ & ................. 16
24 Stability in normal use A AS— 16
16

25 Expelled parts (p ........



Page 4
EN ISO 10651-6 : 2004

26 Vibration and NOISE......iiiciiciecriticirrseeeeeer e sssnesesesssesens s s s e r s s s s s s ssas e sasssansansnssseasnassssaasasnannas 16
27 Pneumatic and hydrauliC POWET ..........eeieiiiiiiiieeetreccseet e s s s ses s s s s s e s e snannnnnas 16
28 SUSPENAEA MASSES ...ceoerrireeeriiieririssseetirasse st st arrs s s stsssnt e s s s s s e s s assassssassassnassasssannsassssansennanress 17
29 SFAATALION ..cceieieieieieriereieerrieeeetereeeeerereeseseseneseesannananestaerarareaaaeessereaseseeseenmeresaessesasasassssssssnnnsnannnnnannnns 17
30 Alpha, beta, gamma, neutron radiation and other particle radiation..........cccccevvecmrririccrrcnnnaces 17
31 i = \VZ=3 Lo [ 7= 4 Lo o [ 17
32 Lig@diation (INCIUAING IASEIS) ....ceiiieiiimirineirnrierssn s e s an s sen s san s e sns s n s e s anseansans 17
33 Infra-re =Y o] 17
34 Ultra-vQg L 1 14 ') 3 17
35 Acoustic%gy (including URFaSONICS) .....ceererirmrrimrirnrsesrss s ss s s ses e es s s ensans 17

36 Electromagn 0T 0T 1L e 1 1 17

37 Locations and

38 Marking, accompa AOCUMENES......eeeccrieiiirrrsssssrsrsssenssnensnnssssssssssnssnmsnsnssnsnannsnnssnsnnnnnnnsnnnn 18
39 Common requireme category AP and category APG equipment...........ccccevvimemmeernnnnnns 18
40 Requirements and test e?gategory AP equipment, parts and components thereof........... 18
41 Requirements and tests fonﬁ%gory APG equipment, parts and components thereof........ 18
42 EXCeSSIVe teMPEratures....... .. et e s se s n s s m s e st e s e se s mn e nenan 18
43 Fire prevention........ccccccevcennnenecs) @ ............................................................................................ 18
43.2 Oxygen enriched atmOSPREres ....... g Nueeeiiiiiiiinie st e ase s s e sannee 18
43.101 Compatibility with pressurized oxygel)f! .................................................................................. 19
44 Overflow, spillage, leakage, humidity, i of liquids, cleaning, sterilization,

disinfection and compatibility .....................Lus=... M eceieesaassissssseesssscseessssassesasenteesesensstessaranaenasnrass 19
44.3 Spillage /.® ..................................................................... 19
44.7 Cleaning, sterilization and disinfection ...........c.c. s rrieririinic e 19
44.8 Compatibility with substances used with the eql%ant .......................................................... 19
45 Pressure vessels and parts subject to pressure..... B . 19
46 HUMAN @ITOrS.....ciicceeerrcneerinseneisineesressssess e ssas s s s s e s nnans @ .................................................. 20
47 Electrostatic chargeso ............................................. 20
48 Biocompatibility ®/\ ......................................... 20
49 Interruption of the power SUPPIY ......ccccervemrrinimrin e @ ..................................... 20
49.101* Internal electrical power source...........curimeicccrsiessiscsesesesseeeees / ................................ 20
49.102 Spontaneous breathing during power failure.........ccccceecciiciccccrinnnen. ®
49.103 Accidental operation of the on/off-switCh.......ccccveecmircicciiicccmricre e T,
50 Accuracy of operating data...........cceeeemirisminccriris s
51 Protection against hazardous output ...........cccrieiricrrnrsrnrcrn s

51.101 Maximum ventilator breathing system pressure limitation

51.102 Measurement of QirWay PreSSUIe........ciccuiiiemrersmrierssssrsserssnssssrssssessassssessasassssssssssnseasagfosss
51.103 * High-inspiratory pressure alarm condition .........ccccceerecrinseinieminccesmnsse e
51.104 EXPIiratory Monitoring ......cccciiiiimiinscstirise et ss e s n s s e s as s ss s e e s e s se s snns s n e s snmnsnas s nes

51.105 Respiration rate alarm condition............ccccceiiinc e 22




Page 5
EN ISO 10651-6 : 2004

52 Abnormal operation and fault conditions ..........ccccciriiieiniiinnic 23
53 ENVIronmMental teSS ......coocecrierrmceciistiinsetnecses e sns s e s s s s as snn s s s s n s s sann e a s n s s n s e nnnnnans 23
54 (=T T - 23
54.3 Protection against inadvertent adjustments...........ccmereir e 23
59A =g Ve Lo XT3 Ty Lo e 1= P 23
56 /‘Components and general asSembly ......cceiivirinisnisiii e 23
56.3 &onnections Bt C L= | PO 23
56.101 oir bags and breathing tubes ... e 25
57 Vparts, components and layout .........cccveceiiccniiiin s 25
57.3* Pow@pply COTUS.....curmneeeermseeesasesessesassstesesssasssssssasasssssasssesassssasasasssssassssnesesssnsssnssssssssnsssasanes 25
58 Protec@earthing — Terminals and conNNECtioNS........cccccciercemrcrsscnrssserie s neesnes 25
59 Constructiop’fand layout ..........ccccieiceomiriiiirictteccn s s s s s s s n e s s e a s e e mnnen 26
101 F b 1 T3 5] T DS 26
102 Appendices o (0T s T L 26
Annex AA (informative) Rati QGE‘ .............................................................................................................. 27
Annex BB (informative) Referen{;s the Essential Principles ...t neeneennaes 31
(23T o110 Yo =T o] 13V 32



Page 6
EN ISO 10651-6 : 2004

Introduction

This part of ISO 10651 specifies requirements for ventilatory support devices mainly for home-care use but
which could be used elsewhere (in healthcare facilities or other locations) for patients not dependent on
ventilatory Support, i.e. where the ventilator is not considered to be life-supporting equipment. These
ventilato%e frequently used in locations where driving power is not reliable. These ventilators often are
supervised on-healthcare personnel with varying levels of training.
*

This part of IS@GM is a Particular Standard based on IEC 60601-1:1988, including Amendments 1 (1991)
and 2 (1995), eafter referred to as the General Standard. The General Standard is the basic standard for
the safety of all m electrical equipment used by or under the supervision of qualified personnel in the
general medical ar%‘ent environment; it also contains certain requirements for reliable operation to ensure
safety.

associated Collateral Standards and Particular Standards. The Collateral
for specific technologies and/or hazards and apply to all applicable equipment,

radiation protection in diagnostic X-ray equipment, software, etc. The
ific equipment types, such as medical electron accelerators, high frequency

The General Standar
Standards include require
such as medical systems,
Particular Standards apply to Sp
surgical equipment, hospital beds/ ‘etc.
NOTE Definitions of Collateral Standérdeand Particular Standards can be found in IEC 60601-1:1988, 1.5 and A.2,
respectively. ( .

To facilitate the use of this part of ISO 10®lhe following drafting conventions have been applied.

This part of ISO 10651 uses the same main e titles and numbering as the General Standard, for ease of
cross-referencing of the requirements. The changes. to the text of the General Standard, as supplemented by
the Collateral Standards, are specified by the us e following words.
“Replacement” means that the indicated claus subclause of the General Standard is replaced
completely by the text of this Particular Standard. ﬁ
*
— “Addition” means that the relevant text of this Particu(a@andard is a new element (e.g. subclause, list
item, note, table, figure) additional to the General Stand

— “Amendment’ means that an existing element of the Gensral Standard is partially modified by deletion
and/or addition as indicated by the text of this Particular Stam@

To avoid confusion with any amendments to the General Standard a particular numbering has been
employed for elements added by this part of ISO 10651: clauses, Subtlauses, tables and figures are
numbered starting from 101; additional list items are lettered aa), bb @ and additional annexes are

lettered AA, BB, etc. /g

In this part of ISO 10651, the following print types are used: @/

— requirements, compliance with which can be verified, and definitions: roman type;

— notes and examples: smaller roman type; Olé

— description of type of document change, and test methods: italic type;

— terms defined in the General Standard IEC 60601-1:1988, Clause 2 and terms defined i isvpart of
1ISO 10651: bold type. f

Throughout this part of ISO 10651, text for which a rationale is provided in Annex AA is indicated@n
asterisk (*).

Requirements for ventilators intended for anaesthetic applications are given in ISO 8835-5.
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1 Scope

IEC 60601-1:1988, Clause 1 applies, except as follows.

ve ryssupport devices, intended mainly for use in home care but which could be used elsewhere (e.g. in
healt facilities) for appropriate patients for whom the use of a home-care ventilator complying with
ISO 106532 is not required.

A%ment:
T W ISO 10651 specifies the basic safety and essential performance requirements for home-care

The requir&s of this part of ISO 10651 which replace or modify the requirements of IEC 60601-1:1988

and its Amen ts 1 (1991) and 2 (1995) are intended to take precedence over the corresponding general
requirements. O
2 Normative re ces

The following referencet@cuments are indispensable for the application of this document. For dated
references, only the editi ited applies. For undated references, the latest edition of the referenced
document (including any am nts) applies.

*
ISO 32, Gas cylinders for medica@— Marking for identification of content
ISO 4135, Anaesthetic and respiratory gquipment — Vocabulary

ISO 5356-1, Anaesthetic and respiratory e ment — Conical connectors — Part 1: Cones and sockets

ISO 5356-2, Anaesthetic and respiratory ment — Conical connectors — Part 2: Screw-threaded
weight-bearing connectors

ISO 5359, Low-pressure hose assemblies for use Wyr;vedical gases
1ISO 5362, Anaesthetic reservoir bags

ISO 5367, Breathing tubes intended for use with anaesthetic aratus and ventilators

ISO 7396-1, Medical gas pipeline systems — Part 1: Pipelir‘%ompressed medical gases and vacuum
ISO 14937, Sterilization of health care products — General req@ents for characterization of a sterilizing

agent and the development, validation and routine control of a ster@ion process for medical devices, and
Technical Corrigendum 1:2003

ISO 15001, Anaesthetic and respiratory equipment — Compatibility with Qy

g

2

S
0
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1ISO 15223:2000, Medical devices — Symbols to be used with medical device labels, labelling and information
to be supplied

IEC 60079-4, Electrical apparatus for explosive gas atmospheres — Part 4: Method of test for ignition
temperature

1988, Medical electrical equipment — Part1: General requirements for safety, and
Amendment 1)991 and Amendment 2:1995

IEC 60601-1- @1 Medical electrical equipment — Part 1-2: General requirements for safety — Collateral
standard: Elect etic compatibility — Requirements and tests

IEC 60601-1-6, M electrical equipment — Part 1-6: General requirements for safety — Collateral
standard: Usability (a nt Commmittee draft)

IEC 60601-1-8:2003, Me algelectrical equipment — Part 1-8: General requirements for safety — Collateral
standard: Alarm system uirements, tests and guidelines — General requirements and guidelines for
alarm systems in medical elecific equzpment and medical electrical systems

3 Terms and definitions O/(

For the purposes of this document, the)ef s and definitions given in ISO 4135, IEC 60601-1:1988 and the
following apply: &

341
airway pressure
pressure at the patient connection port

3.2
* applied part

part of the equipment which in normal use ’

— necessarily comes into physical contact with the patlen%eqmpment to perform its function, or
— can be brought into contact with the patient, or
— needs to be touched by the patient, or 0

— all parts of the ventilator intended to be connected to the ventilatof@athmg system.

NOTE Adapted from IEC 60601-1/A2:1995, 2.1.5

33 @/(
clearly legible @
capable of being read by the operator or other relevant person with normal vision

54 g

home care ventilator for ventilator-dependent patient ¢
ventilator, suitable for domiciliary use without continuous professional supervision, inten eZto augment or
provide ventilation of the lungs of a patient who is dependent on this ventilation

NOTE As this ventilator is intended to be applied to patients who are dependent on this ventilation,@ﬁered

to be life-supporting equipment.



