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Foreword

This document (EN I1SO 80601-2-61:2011) has been prepared by Technical Committee ISO/TC 121
"Anaesthetic and respiratory equipment” in collaboration with Technical Committee CEN/TC 215 “Respiratory
and anaesthetic equipment” the secretariat of which is held by BSI.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by October 2011, and conflicting national standards shall be withdrawn at
the latest by October 2011.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN ISO 9919:2009.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association, and supports essential requirements of EU Directive(s).

For relationship with EU Directive, see informative Annex ZA, which is an integral part of this document.

According to the CEN/GENELEC. Internal\Regulations, thernational /standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland,<France, yGermany;, Greec¢e, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland and the United Kingdom.

Endorsement notice

The text of 1ISO 80601-2-61:2011 has been approved by CEN as a EN ISO 80601-2-61:2011 without any
modification.
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Annex ZA
(informative)

Relationship between this European Standard and the Essential
Requirements of EU Directive 93/42/EEC

This European Standard has been prepared under a mandate given to CEN by the European Commission
and the European Free Trade Association to provide a means to conforming to Essential Requirements of the
New Approach Directive 93/42/EEC, Council Directive of 14 June 1993 on the approximation of the laws of
the Member States concerning medical devices” (Medical Device Directive).

Once this standard is cited in the Official Journal of the European Union under that Directive and has been
implemented as a national standard in at least one Member State, compliance with the clauses of this
standard given in Table ZA.1 confers, within the limits of the scope of this standard, a presumption of
conformity with the corresponding Essential Requirements of that Directive and associated EFTA regulations.

Table ZA.1 — Correspondence between this European Standard and Directive 93/42/EEC

Clayse(s)lsub-clause(s) Essential_requ_irements (ERs) Qualifying remarks/Notes
of this European standard of EU Directive 93/42/EEC
all 1,2,3
201.4 1,2,3,6
201.4.3 1,2
201.4.101 2,3
201.4.102 3,6
201.4.103 6,91
201.7 12.9,13
201.7.2.3 13.2,13.3j), 13.3 k)
201.7.2.9 2,9.1,13.1
201.7.2.13.101 13.3 k)
201.7.2.17.101 8.3, 13.1,13.2,13.3 b), 13.3 d), 13.3f), 13.5
201.7.2.101 9.1,12.4,13.2,13.3b), 13.3d), 13.3 ),
13.3f), 13.3k), 13.5
201.7.2.4.101 13.3¢), 13.31)
201.74.3 10.3
201.7.9.1 13.3.a)
201.7.9.2.1.101 6, 13.6
201.7.9.2.1.101 a), 201.7.9.2.1.101 b) 13.4
201.7.9.2.1.101 c) 11.4.1,13.6))
201.7.9.2.1.101 d) 13.6 b)
201.7.9.2.1.101 e) 13.6 b), 13.6 p)
201.7.9.2.1.101f) 13.4
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Table ZA.1 — (continued)

Clause(s)/sub-clause(s) of this Essential_requ_irements (ERs) of EU Qualifying remarks/Notes
European standard Directive 93/42/EEC

201.7.9.2.1.101 g) 13.6 ¢)

201.7.9.2.1.101 h) 13.6 h)

201.7.9.2.1.101i) 13.6q)

201.7.9.2.2.101 13.6 c), 13.6 d)

201.7.9.2.8.101 13.61)

201.7.9.2.9.101 b) 13.6 a)

201.7.9.2.9.101¢c), d) & e) 13.6 a), 13.6 b)

201.7.9.2.14.101 a) & b) 13.6 ¢)

201.7.9.2.14.101 c) 7.5

201.7.9.2.14.101 d) 13.6 g)

201.7.9.3.1.101 13.6d)

201.8 12.6,12.7.4

201.9 12.7.1

201.10 11.2.1,11.2.2

201.11 6, A1, 7.2,7.3, 7.5, 81,8.2{ 8.4, 8.6, 93/
12.7.5,12.8.2

201.11.6.5.101 7.6

201.11.8.101 4,122,123

201.12.1 6,:10.15:6a

201.12.4 : 6

201.12.4.101 9.1,10.1,10.2

201.12.4.102 10.1,10.2, 124

201.14 12.1,12.1 a)

201.15 12.7

201.15.3.5.101 4,5,9.2,12.71

201.101.1 2,3,4,5,6,6a),71,7.6, 83, 9.1, 9.2,
10.1, 11.1.1, 11.2.2, 12,5, 12.6, 12.7.1,
12.7.5

201.101.2 9.1, 13.1

201.102 10.2

202 9.2,11.3.1,12.5

208 2,6,9.1,10.2,12.2,12.3,12.4

WARNING — Other requirements and other EU Directives may be applicable to the products falling
within the scope of this standard.



SIST EN ISO 80601-2-61:2011

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 80601-2-61:2011
https/standards.iteh.ai/catalog/standards/sist/1a167005-9922-451e-8b01-
953 1ae434fsist-en-is0-80601-2-61-2011



INTERNATIONAL ISO
STANDARD 80601-2-61

First edition
2011-04-01

Medical electrical equipment —

Part 2-61:

Particular requirements for basic safety
and essential performance of pulse
oximeter equipment

Appareils electromédicaux —

Partie 2-61: Exigences particulieres pour la sécurité de base
et'les pérformarices essentielles pour les oxymeétres de pouls

Reference number
ISO 80601-2-61:2011(E)

©1S0 2011




ISO 80601-2-61:2011(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2011

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 either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 ¢ CH-1211 Geneva 20

Tel. +4122749 01 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © IS0 2011 — All rights reserved




ISO 80601-2-61:2011(E)

Contents Page
o] =T o Vi
L X0 11 T T o viii
201.1 Scope, object and related standards.............cccccriiiiicciisimrrri e 1
201.1.1 BT o o T 1
201.1.2 [0 ] ¢ 1= o SRS 1
201.1.3 Collateral Standards ... e n e e e e nnnns 2
2011.4 Particular standards ... 2
201.2 NOrmative referENCEeS. ... ... it ms s m e e e e e s mme e e e s e s s ammn e e e e e e s e nnmnn e e e s 3
201.3 Terms and defiNitioNs ... s e e 4
201.4 General reQUITEMENTS .......cuiiiiiiiiiiiiecciiir s is s s ssene e s s rs s s s s sssme s e e e s e s s s s sssms e e e e s ea s s annne e e e e sessssnmnneeeeesansssnnnnnnnens 8
2014.3 ESSENTIAL PERFORMANCE .....ceceueterassssrersassssersssssnessassssersssssmessasssseesssssnsesssssnsesssssnnesssssnnenssssnnensssssnnens 8
201.4. 101 * Additional requirements for ESSENTIAL PERFORMANCE .........ccoeeeerersssssssssmneesersssssssssnnsnssssenas 8
201.4. 102 Additional requirements for acceptance criteria ........cccccoeeccecmrriiiinscc s 9
201.4.103 Additional requirements for PULSE OXIMETER EQUIPMENT, parts and ACCESSORIES ............... 9
201.5 General requirements for testing Of ME EQUIPMENT.......c.vcuqseormrassarpreassneesssssnsesssssssessassssssssssssessasssnsssases 9
201.6 Classification of ME EQUIPMENT @Nd ME SYSTEMS......ccuuusurrrmmssssermmsissssmsssssssmsssssssssssssssssssssssssssnsssssssnnsns 10
201.7 ME EQUIPMENT identification, marking and'documents ... .......cccciriimmiinnmr s 10
201.7.2.3 Consult ACCOMPANYING DOCUMENTS ......ceereesssrersssssserssssssersssssssssssssssssssssnsesssssnsesssssnsesssssnnsnssssnnenes 10
201.7. 2.9 IP classification........... i i da 5 R06Ek b dadirh 43 dunnreressasssssmnnsessssassssssmnsesssessasssssmmsnsssassssnmnnsnses 10
201.7.2.101  Additional requirements for.marking.on the outside of ME;EQUIPMENT or ME

EQUIPMENT parts.............q oY 0y R 10
201.7.2.4.101 Additional requirements fOr ACCESSORIES......cccccurriiccsssmnmererrisssssssssessessssssssssnsssssssssssssssnnsnns 1
201.7.2.13.101 Additional requirements for physiological effects...........ccceriicmrrrriccminr e 1
201.7.2.17.101 Additional requirements for protective packaging.........cccccueevemrrrrsserrsssseersssscerssssmeenas 1
{0 T B 1 11 o 4 =T L= U - 12
201.7.9.1 Additional general reqQUIreMEeNts.........ccccceeeiiicciiseeireriissssssssereesssssssssssmsssesssssssssssmssssssessassssnnnsnes 12
201.7.9.2.1.101 Additional general reqUIremMeNts...........ccccceerriiirrccssemrrerr s s ssssesre s essssssssmssessessssssssnnenes 12
201.7.9.2.2.101 Additional requirements for warnings and safety notices ...........cccccnniicmriniiicinniciennn, 13
201.7.9.2.8.101 Additional requirements for start-up PROCEDURE.........cccccceminssmrmmnssmnnnnssssssssssssssssssnsenas 13
201.7.9.2.9.101 Additional requirements for operating instructions ............cccccniiiiinniiccieeee, 13
201.7.9.2.14.101 Additional requirements for ACCESSORIES, supplementary equipment, used

0 T= L =Y T 14
201.7.9.3.1.101 * Additional general reQUIrements ...........cccvriimmmminniin s —————— 14
201.8 Protection against electrical HAZARDS from ME EQUIPMENT .......cuccurissusmsssmsssssssssssnsssnssssssssssnsssssnssssnnssss 15
201.8.3.101 Additional requirements for classification of APPLIED PARTS.......cccccrrriinccsnceennsensssssnnnnenns 15
201.9 Protection against mechanical HAZARDS of ME EQUIPMENT and ME SYSTEMS .......cucoeussurssssssssasssssnsasas 15
201.10 Protection against unwanted and excessive radiation HAZARDS .........cccccccemrnsimmninnsmennsssmsnssssmeenas 15
201.11 Protection against excessive temperatures and other HAZARDS ..........ccccccmmrriiissccsssceeenssnsssssssssnenns 15
201.11.6.5.101 * Additional requirements for ingress of water or particulate matter into

ME EQUIPMENT OF ME SYSTEM ...cettiiisterisssnserisssnsesssssnsesssssnsesssssnsesssssnsesssssanessssssnsnssssanessssssnensssssnsnsssssnnnns 16
201.11.8.101 Additional requirements for interruption of the power supply/SUPPLY MAINS to

ME EQUIPMENT ..cetiiiieaererssssseessssssesssssssesssssssessasasssssasasssssssssnsssasssssenessssnesssssnnenesssnnesesssnsnessssnnesssssnnssssnnens 16
201.11.8.101.1 Supply failure TECHNICAL ALARM CONDITION .......ccourrrrssmerssssmersssssnsssssssnsnsssssnnnsssssnnesssssnnens 16
201.11. 8.101.2 Settings and data storage following short interruptions or automatic switchover-.....16
201.11. 8.101.3 Operation following long iNterruptions ...........cccevrimmrinni i ———————— 17
201.12 ACCURACY of controls and instruments and protection against hazardous outputs..................... 17

© SO 2011 — Al rights reserved iii



ISO 80601-2-61:2011(E)

201.12.1  ACCURACY of controls and inStruments ...........cccccccmriiiiiccsimemrns s rr e ssssne e snmnes 17
201.12.1.101 * SpO, accuracy of pulse oximeter equipment ... 17
{0 B e 7 e 0 T T Y= 23 T 1T o R 17
201.12.1.101.2 Determination of SpO, ACCURACY ......cciimiiiiimiiniiinnsnsnssssnn s ssss s ssssssssnas 18
P4 0 T W 700 e 1 0 R T 1 = o o | = o 1 (oY o PN 18
201.12. 1.101.2.2  * Data @nalySiS ....ciiceceerecerrrriiiisiisssmerreeresssssssssene e s esssssssssmsns e s essassssssmsesessessnsssssnnennesessasssanns 18
201.12.1.101.2.3 Characteristics of the clinical study population..............cccovvmmiiiiinccccsrrr e 19
201.12.1.102 Accuracy under conditions of MoOtion ..........ccccccviiiiniin e ——— 19
201.12.1.103 AccURACY under conditions of low perfusion .........c.ccccciriimiinni 19
201.12. 1.104 PUISE rate ACCURACY .......ceiirisisnrerssssseersssssserssssssessasssssssssssnsesssssnnesssssnnesssssnnenssssnensssssnenssssnnnes 19
201.12.4 Protection against hazardous ouUtpuUL..........cccccciiminri i ————— 19
201.12. 4.101  * DATA UPDATE PERIOD..ccsssuueersssssrersssssserssssssersssssmessssssnmssssssnsesssssnsesssssnnesssssnnesssssanesssssansnsssssnnes 19
201.12. 4102 * Signal iNAA@QUACY .....cceeeriirismrriinissrriissre s s n s an s s amn e e annas 20
201.13 HAZARDOUS SITUATIONS and fault conditions ... s e e mnnes 20
201.13.101 Detection of PULSE OXIMETER PROBE faults and PROBE CABLE EXTENDER faults................... 20
201.14 PROGRAMMABLE ELECTRICAL MEDICAL SYSTEMS (PEMS)....ccceesssureresssmersssssmersssssmmrsssssmensssssnsesssssnsesssssnnees 20
201.15 Construction Of ME EQUIPMENT.......cccuuuaurerimsasreriasssnersssssnesssssnssssssmsssasssnsesssssnnesssssnsesssssnnssssssnnssssssnnees 21
201.15. 3.5.101 * Additional requirements for rough handling ..........ccccceriiiriccinrir s 21
201.15. 3.5.101.1  * Shock and VIbration............cccccciiiiiiiicccieeirrrr e s e s s e s snnn e e e e e e s nmmnns 21
201.15. 3.5.101.2 * Shock and vibration for professional transport ..............cccoommiiiriicrccicscre s 22
201.15. 101 1V FoTo L=N o3 o o YT - 1 ') o 23
207116 IVIE SYSTEMS.....ueiiiiceerersssssrerssssseesssssssessssassessasssssesasssssssssssnsesasssnnesssssnsenesssnnensssssnsnessssnsnsssssnsessssnenssssnnnnes 23
201.17 Electromagnetic compatibility of ME EQUIPMENT,.ahd ME SYSTEMS ../ Ll i e 23
201.101 * PULSE OXIMETER PROBES and PROBE CABLE EXTENDERS ....x.ceeesessiyeesssssersssssnnnsssssnnnsssssnnesssssnnesssssnnens 23
201.101.1 General........cccccevvvveennene AKIASA AL QAN AR A BL ) ., 23
201.101. 2 1= o =Y |3V R 24
201.102 Saturation pulse INFORMATION SIGNAL iiriciisieresarsssssrssssasesisssasaiesasnnaseessssasssssnnesesssssasssssnnssesssssssssannns 24
201.103 SIGNAL INPUT/OUTPUT PART.........J 053 b aed {3 ictare 1 18ers NG Jrr Don 6 { s G Jrermmeernssmmeersssameersssameersssnnnersssannes 24
201.103. 1 (€71 4 =T - S 24
201.103. 2 Connection to electronic health record...........cccccmiiii e e 24
201.103. 3 Connection to a distributed alarm system..........cccccmiiiiicccirrr e 25
201.103. 4 Connection for remote CoNtrol............. i ———— 25
202 Medical electrical equipment — Part 1-2: General requirements for safety — Collateral
standard: Electromagnetic compatibility — Requirements and tests ..........cccooocmrriiiiiccicccnnnnnnn. 25
202.6.2.1.1 IMMUNITY TEST LEVELS ...uuuveesssssseesssssseesssssssessasassessassssessassnsessassnsessasssssssssssssessssssnesssssnnenssssnsensas 25
202.6.2.1.7 PATIENT SIMUIAtioN ...t n e s s s s s s s s s s s s s s s s s s s snnnsnsnsnsnsnnnnnen 25
202.6.2.1.10 ¥ REQUIFEMENTES.....cceiiiiieiiiiiss s s an e e n e e nn e 26
202.6.2.3 * Radiated RF electromagnetic fields.........cccceooommiireciemnnsccererceeree e e 26

208 Medical electrical equipment — Part 1-8: General requirements for safety — Collateral
Standard: General requirements, tests and guidance for alarm systems in medical

electrical equipment and medical electrical Systems..........ccccviiiiiiiiiiiirsc s 26
208.6.1.2.101 * Additional requirements for ALARM CONDITION PHiOFitY ......cccccceeimmmmrmrsiissssssmneensesssssssssnnnns 26
208.6.5.4.101 * Additional requirements for DEFAULT ALARM PRESET .....cceerriusssssssseesersssssssssnsnsessssssssssnnnes 27
208.6.8.5.101 Additional requirements for ALARM SIGNAL inactivation states, indication and

= [ o =1 27
Annex C (informative) Guide to marking and labelling requirements for ME EQUIPMENT and

IME SYSTEMS ....uuueeeisssnrerssssnsesssssasessssssessassanessssssnesssssaneessssanesssssansessssansessssansessssansesssssnnesssssnnessssssnssssnnnnns 28
Annex D (informative) Symbols On Marking.........ccccrirreecrmrrrsssmerrsssnerssssne s s sme e s s sme e s s s s e e s s s ssmsesssssmnesssssnnees 32
Annex AA (informative) Particular guidance and rationale............cccureeeeriinccernrscser e 34

iv © SO 2011 — Al rights reserved



ISO 80601-2-61:2011(E)

Annex BB (informative) Skin temperature at the PULSE OXIMETER PROBE .......cccuissmresisssmsssssssssssssssnsssssssnnenas 41
Annex CC (informative) Determination of ACCURACY ......cccciiimmiinimminiens s s s sane s 45
Annex DD (informative) Calibration standards ............ccccciiiiimiinni e ———_—— 53
Annex EE (informative) Guideline for evaluating and documenting SpO, ACCURACY in human

£ 1] o 1= o 54
Annex FF (informative) Simulators, calibrators and FUNCTIONAL TESTERS for PULSE OXIMETER

LT 61
Annex GG (informative) Concepts of ME EQUIPMENT reSponse time........cccoccccrirismmnincssn e e 70
Annex HH (informative) Reference to the essential principles of safety and performance of

medical devices in accordance with ISO/TR 16142 ..........ccccceiiiriminnnm s 74
571 o e T [ =T o 1 1Y/ S 76
Alphabetized index of defined terms used in this standard ...........coccccoriiiiin e 81

© 1SO 2011 — All rights reserved \"



ISO 80601-2-61:2011(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an

International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

ISO 80601-2-61 was prepared by a Joint Working Group of Technical Committee ISO/TC 121, Anaesthetic
and respiratory equipment, Subcommittee SC 3, Lung ventilators and related equipment and Technical
Committee |IEC/TC 62, Electrical’ .equipmeéntAim, medical »practice;» Subcommittee SC D, Electromedical
equipment.

This first edition of ISO 80601-2-61 cancels and replaces the second edition of ISO 9919:2005, which has
been revised to harmonize it with the third edition of IEC 60601-1:2005.

In this standard, the following print types are'used.
— Requirements and definitions: roman type.
— Test specifications: italic type.

— 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: SMALL
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. 7.1, 7.2 and 7.2.1 are all subclauses of
Clause 7).

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

In this standard, the conjunctive “or” is used as an “inclusive or” so a statement is true if any combination of
the conditions is true.

The verbal forms used in this standard conform to usage described in Annex H of the ISO/IEC Directives,
Part 2. For the purposes of this standard, the auxiliary verb:
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— “shall” means that compliance with a requirement or a test is mandatory for compliance with this
standard;

— “should” means that compliance with a requirement or a test is recommended but is not mandatory for
compliance with this standard;

— “may” is used to describe a permissible way to achieve compliance with a requirement or test.

An asterisk (*) as the first character of a title or at the beginning of a paragraph or table title indicates that
there is guidance or rationale related to that item in Annex AA.

The attention of Member Bodies and National Committees is drawn to the fact that equipment manufacturers
and testing organizations may need a transitional period following publication of a new, amended or revised
ISO or IEC publication in which to make products in accordance with the new requirements and to equip
themselves for conducting new or revised tests. It is the recommendation of the committee that the content of
this publication be adopted for implementation nationally not earlier than 3 years from the date of publication

for equipment newly designed and not earlier than 5 years from the date of publication for equipment already
in production.
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