
Medical electrical equipment —
Part 2-85: 
Particular requirements for the basic 
safety and essential performance of 
cerebral tissue oximeter equipment
Appareils électromédicaux —
Partie 2-85: Exigences particulières pour la sécurité de base et les 
performances essentielles des oxymètres pour tissu cérébral

© ISO 2021

INTERNATIONAL 
STANDARD

ISO
80601-2-85

First edition
2021-03

Reference number
ISO 80601-2-85:2021(E)

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ISO 80601-2-85:2021

https://standards.iteh.ai/catalog/standards/iso/0c6e9d2f-b16c-4b0e-8576-2f3be35472f2/iso-80601-2-85-2021



﻿

ISO 80601-2-85:2021(E)
﻿

ii� © ISO 2021 – All rights reserved

COPYRIGHT PROTECTED DOCUMENT

©  ISO 2021
All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may 
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting 
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address 
below or ISO’s member body in the country of the requester.

ISO copyright office
CP 401 • Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ISO 80601-2-85:2021

https://standards.iteh.ai/catalog/standards/iso/0c6e9d2f-b16c-4b0e-8576-2f3be35472f2/iso-80601-2-85-2021



ISO 80601-2-85:2021(E) 

© ISO 2021 – All rights reserved iii 
 

Contents Page 

 

Foreword ......................................................................................................................................................................... vi 

Introduction .................................................................................................................................................................. vii 

201.1  Scope, object and related standards .......................................................................................................... 1 
201.1.1  * Scope ............................................................................................................................................................... 1 
201.1.2  Object ................................................................................................................................................................. 2 
201.1.3  Collateral standards ..................................................................................................................................... 2 
201.1.4  Particular standards .................................................................................................................................... 3 

201.2  Normative references ..................................................................................................................................... 4 

201.3  Terms and definitions ..................................................................................................................................... 5 

201.4  General requirements .................................................................................................................................. 10 
201.4.3.101  * Additional requirements for essential performance ......................................................... 11 
201.4.102   Additional requirements for acceptance criteria .................................................................... 11 
201.4.103  Additional requirements for cerebral tissue oximeter equipment, parts and 

accessories ....................................................................................................................................................... 11 

201.5  General requirements for testing of ME equipment .......................................................................... 12 

201.6  Classification of ME equipment and ME systems ................................................................................. 12 

201.7  ME equipment identification, marking and documents ................................................................... 12 
201.7.1.101  Information to be supplied by the manufacturer .................................................................... 12 
201.7.2.3  Consult accompanying documents .................................................................................................... 12 
201.7.2.9.101  IP classification ............................................................................................................................... 12 
201.7.2.101  Additional requirements for marking on the outside of ME equipment parts ............ 13 
201.7.4.3  Units of measurement ........................................................................................................................... 13 
201.7.9.2  Instructions for use ................................................................................................................................ 13 
201.7.9.2.1.101  Additional general requirements......................................................................................... 13 
201.7.9.2.2.101  Additional requirements for warnings and safety notices ......................................... 15 
201.7.9.2.9.101  Additional requirements for operating instructions .................................................... 15 
201.7.9.2.14.101  Additional requirements for accessories, supplementary equipment, used 

material ............................................................................................................................................................ 15 
201.7.9.3.1.101  * Additional general requirements ...................................................................................... 16 

201.8  Protection against electrical hazards from ME equipment ............................................................. 16 
201.8.3.101  Additional requirements for classification of applied parts .............................................. 16 
201.8.5.5.1.101   Defibrillation protection ........................................................................................................ 16 
201.8.7.4.7.101   Additional requirements for measurement of the patient leakage current ........ 16 

201.9  Protection against mechanical hazards of ME equipment and ME systems ............................... 17 

201.10  Protection against unwanted and excessive radiation hazards ................................................ 17 
201.10.4  Lasers ........................................................................................................................................................... 17 

201.11  Protection against excessive temperatures and other hazards ................................................. 17 
201.11.1.2.2   Applied parts not intended to supply heat to a patient ...................................................... 17 
201.11.6.5.101  * Additional requirements for ingress of water or particulate matter into 

the ME equipment or ME system............................................................................................................... 18 
201.11.6.7  Sterilization of ME equipment or ME system ............................................................................... 18 
201.11.8.101   Additional requirements for interruption of the power supply/supply mains 

to ME equipment ............................................................................................................................................ 18 

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ISO 80601-2-85:2021

https://standards.iteh.ai/catalog/standards/iso/0c6e9d2f-b16c-4b0e-8576-2f3be35472f2/iso-80601-2-85-2021



ISO 80601-2-85:2021(E) 

iv © ISO 2021 – All rights reserved 
 

201.11.8.101.1  Technical alarm condition for power supply failure ...................................................... 18 
201.11.8.101.2  Settings and data storage following short interruptions or automatic 

switchover ...................................................................................................................................................... 19 
201.11.8.101.3  Operation following long interruptions ............................................................................. 19 

201.12  Accuracy of controls and instruments and protection against hazardous outputs............ 19 
201.12.1.101  * StO2 accuracy of cerebral tissue oximeter equipment ..................................................... 19 
201.12.1.101.1  * Specification .............................................................................................................................. 19 
201.12.1.101.2  * Data collection for determination of StO2 accuracy .................................................... 21 
201.12.1.101.3  * Data analysis for determination of StO2 accuracy ........................................................ 22 
201.12.1.101.4  Characteristics of the study used for determination of StO2 accuracy .................... 23 
201.12.4  Protection against hazardous output .............................................................................................. 23 
201.12.4.101   * Data update period ..................................................................................................................... 23 
201.12.4.102   * Signal inadequacy ...................................................................................................................... 23 

201.13  Hazardous situations and fault conditions for ME equipment .................................................... 24 
201.13.101  Detection of probe faults and probe cable extender faults .................................................. 24 

201.14  Programmable electrical medical systems (PEMS) .......................................................................... 24 

201.15  Construction of ME equipment ............................................................................................................... 24 
201.15.3.5.101  * Additional requirements for rough handling ................................................................ 25 
201.15.3.5.101.1  * Shock and vibration (robustness) .................................................................................. 25 
201.15.3.5.101.2  * Shock and vibration for a transit-operable cerebral tissue oximeter 

during operation .......................................................................................................................................... 26 
201.15.101  Mode of operation.............................................................................................................................. 27 

201.16  ME systems..................................................................................................................................................... 27 

201.17  Electromagnetic compatibility of ME equipment and ME systems............................................. 27 

201.101  * Cerebral tissue oximeter probes and probe cable extenders ................................................... 27 
201.101.1  General ..................................................................................................................................................... 27 
201.101.2  Labelling .................................................................................................................................................. 28 

201.102  Functional connection ............................................................................................................................. 28 
201.102.1  General ..................................................................................................................................................... 28 
201.102.2  * Connection to an electronic health record or integrated clinical environment .......... 28 
201.102.3  Connection to a distributed alarm system ................................................................................... 28 

202  Electromagnetic disturbances — Requirements and tests ................................................................ 29 
202.4.3.1  Configurations ......................................................................................................................................... 29 
202.5.2.2.1  Requirements applicable to all ME equipment and ME systems ........................................ 29 
202.8.1.101  Additional general requirements ............................................................................................... 29 
202.8.2  Patient physiological simulation .......................................................................................................... 29 

206 Usability ........................................................................................................................................................... 30 

208 General requirements, tests and guidance for alarm systems in medical electrical 
equipment and medical electrical systems......................................................................................... 30 

208.6.1.2.101  * Additional requirements for alarm condition priority ................................................. 30 
208.6.5.4.101  * Additional requirements for default alarm preset ......................................................... 31 
208.6.8.5.101  Additional requirements for alarm signal inactivation states, indication and 

access ................................................................................................................................................................ 31 

211 Requirements for medical electrical equipment and medical electrical systems used 
in the home healthcare environment ................................................................................................... 31 

212 Requirements for medical electrical equipment and medical electrical systems used 
in the emergency medical services environment ............................................................................. 31 

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ISO 80601-2-85:2021

https://standards.iteh.ai/catalog/standards/iso/0c6e9d2f-b16c-4b0e-8576-2f3be35472f2/iso-80601-2-85-2021



ISO 80601-2-85:2021(E) 

© ISO 2021 – All rights reserved v 
 

Annex C (informative)  Guide to marking and labelling requirements  for ME equipment and 
ME systems ....................................................................................................................................................... 32 

Annex D (informative)  Symbols on marking...................................................................................................... 36 

Annex AA (informative)  Particular guidance and rationale ........................................................................ 37 

Annex BB (informative)  Skin temperature at the cerebral tissue oximeter probe ............................... 48 

Annex CC (informative)  Determination of accuracy ....................................................................................... 50 

Annex DD (informative)  Characteristics of a tissue haemoglobin phantom for the verification 
of the accuracy of cerebral tissue oximeter equipment .................................................................... 56 

Annex EE (informative)  Guideline for evaluating and documenting StO2 accuracy in human 
subjects ............................................................................................................................................................. 66 

Annex FF (informative)  Functional testers for cerebral tissue oximeter equipment ............................ 72 

Annex GG (informative)  Concepts of ME equipment response time .......................................................... 75 

Annex HH (normative)  Data interface requirements ..................................................................................... 80 

Annex II (informative)  Comparison of methods of performance evaluation ......................................... 84 

Annex JJ (informative)  Reference to the IMDRF essential principles and labelling guidances ........ 89 

Annex KK (informative)  Reference to the essential principles .................................................................... 92 

Annex LL (informative)  Reference to the general safety and performance requirements ............... 95 

Annex MM (informative)  Terminology — alphabetized index of defined terms .................................. 98 

Bibliography .............................................................................................................................................................. 102 
 

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ISO 80601-2-85:2021

https://standards.iteh.ai/catalog/standards/iso/0c6e9d2f-b16c-4b0e-8576-2f3be35472f2/iso-80601-2-85-2021



ISO 80601-2-85:2021(E) 

vi © ISO 2021 – All rights reserved 
 

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.  

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives). 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www.iso.org/patents). 

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.  

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to the 
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see 
www.iso.org/iso/foreword.html.  

This document was prepared jointly by Technical Committee ISO/TC 121, Anaesthetic and respiratory 
equipment, Subcommittee SC 3, Respiratory devices and related equipment used for patient care, and 
Technical Committee IEC/TC 62, Electrical equipment in medical practice, Subcommittee 62D, 
Electromedical equipment, in collaboration with the European Committee for Standardization (CEN) 
Technical Committee CEN/TC 215, Respiratory and anaesthetic equipment, in accordance with the 
Agreement on technical cooperation between ISO and CEN (Vienna Agreement). 

A list of all parts in the ISO and IEC 80601 series can be found on the ISO and IEC websites. 

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www.iso.org/members.html. 
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Introduction 

The estimation of blood oxygen saturation in the brain tissue by cerebral tissue oximetry equipment is 
increasingly used in many areas of medicine. This document covers basic safety and essential 
performance requirements achievable within the limits of existing technology. 

Annex AA contains a rationale for some of the requirements. It is included to provide additional insight 
into the reasoning of the committees that led to a requirement and into the hazards that the 
requirement addresses. 

Annex BB is a literature review and provides recommendations relevant to determining the maximum 
safe temperature of the interface between a cerebral tissue oximeter probe and a patient's tissue. 

Annex CC discusses both the formulae used to evaluate the StO2 accuracy of cerebral tissue oximeter 
equipment measurements, and the names that are assigned to those formulae. 

Annex DD presents guidance on using in-vitro methods (phantoms) for verification of StO2 accuracy of 
cerebral tissue oximeter equipment. 

Annex EE presents a guideline for an in-vivo (human subjects) controlled desaturation study for the 
verification of StO2 accuracy of cerebral tissue oximeter equipment. 

Annex FF is a description of functional testers for use with cerebral tissue oximeter equipment. 

Annex GG describes concepts of cerebral tissue oximeter equipment response time. 

Annex HH describes data interface requirements. 

Annex II is a comparison between human desaturations (in-vivo) and tissue haemoglobin phantom 
desaturations (in-vitro) for assessing StO2 accuracy. 

In this document, the following print types are used: 

— requirements and definitions: roman type; 

— Instructions, test specifications and terms defined in Clause 3 of the general standard, in this document 
or as noted: 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. 

In referring to the structure of this document, the term 

—  “clause” means one of the numbered divisions within the table of contents, inclusive of all 
subdivisions (e.g. Clause 201.7 includes subclauses 201.7.1, 201.7.2) and 

—  “subclause” means a numbered subdivision of a clause (e.g. 201.7.1, 7.2 and 201.7.2.1 are all 
subclauses of Clause 201.7). 

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