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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

Part 2-77: Particular requirements for the BASIC SAFETY and essential
performance of ROBOTICALLY ASSISTED SURGICAL EQUIPMENT

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp isiny
all national electrotechnical committees (IEC National Committees). The object of IEC.is .to |, romote
international co-operation on all questions concerning standardization in the electrical and ele  tron.> fie us. To
this end and in addition to other activities, IEC publishes International Standards, Technicai Joeci.cations,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter refe.:ed to as
"IEC Publication(s)"). Their preparation is entrusted to technical committees; any IEC I ational Committee
interested in the subject dealt with may participate in this preparatory work. Internatic. ~l. yovernmental and
non-governmental organizations liaising with the IEC also participate in this prepc-ation. |EC collaborates
closely with the International Organization for Standardization (ISO) in accordance with ~ondiions determined
by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as ne rly a; possible, an international
consensus of opinion on the relevant subjects since each technical committe. iias representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international u e and are accepted by IEC National
Committees in that sense. While all reasonable efforts are mare to ensure that the technical content of
IEC Publications is accurate, IEC cannot be held responsible for ‘ne \ ay in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Nation~ Co. mittees undertake to apply IEC Publications
transparently to the maximum extent possible in their naticnal and regional publications. Any divergence
between any IEC Publication and the corresponding nation.' <. regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of coni.>rmi.;. Independent certification bodies provide conformity
assessment services and, in some areas, access . IEC marks of conformity. IEC is not responsible for any
services carried out by independent certificatio. b adies.

All users should ensure that they have the lutest edition of this publication.

No liability shall attach to IEC or its dii ctors, employees, servants or agents including individual experts and
members of its technical committees and .EC National Committees for any personal injury, property damage or
other damage of any nature whaw~ever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the ~ublication, use of, or reliance upon, this IEC Publication or any other
IEC Publications.

Attention is drawn to the I arrmative references cited in this publication. Use of the referenced publications is
indispensable for the/cor. ~ct application of this publication.

Attention is drawn to “2'possibility that some of the elements of this IEC Publication may be the subject of
patent rights. I15C shall >t be held responsible for identifying any or all such patent rights.

Internationc! 3tandard [EC 80601-2-77 has been prepared by subcommittee 62D:
Electromedicc! equipment, of IEC technical committee 62: Electrical equipment in medical
practice  and ISO technical committee 299: Robotics.

“nis publization is published as a double logo standard.

The text of this International Standard is based on the following documents:

FDIS Report on voting
62D/1675/FDIS 62D/1689/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.
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This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

In this document, 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.

In referring to the structure of this document, the term
"clause" means one of the nineteen numbered divisions within the table of cuntents,
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 document are preceded by the term "Claust" followed by
the clause number. References to subclauses within this particular stenda;/d are by number
only.

In this document, the conjunctive "or" is used as an "inclusive (r" so a statement is true if any
combination of the conditions is true.

The verbal forms used in this document conform:to sazc described in Clause 7 of the
ISO/IEC Directives, Part 2. For the purposes of this dc-un.2nt, the auxiliary verb:

"shall" means that compliance with a requirer. enf or a test is mandatory for compliance
with this document;

— "should" means that compliance with.a raquiwvement or a test is recommended but is not
mandatory for compliance with this c¢acomont;

— "may" is used to describe a pern issible way to achieve compliance with a requirement or
test.

An asterisk (*) as the first cha.2c.er of a title or at the beginning of a paragraph or table title
indicates that there is guidsince or rationale related to that item in Annex AA.

A list of all parts of th~ IE™ 60601 and IEC 80601 International Standard, published under the
general title Medicea* ele trical equipment, can be found on the IEC website.

The committe: hos decided that the contents of this document will remain unchanged until the
stability da*e ii.dicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific uncument. At this date, the document will be

e rec>rfirmed,

< withdruwn,

<. replaced by a revised edition, or

> amended.
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NOTE The attention of users of this document is drawn to the fact that equipment manufacturers and testing
organizations may need a transitional period following publication of a new, amended or revised 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 committees that the content of this publication be adopted for
implementation nationally not earlier than 3 years from the date of publication.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct

understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

This part of IEC 80601 is written at a time when technical evolution of medical robots is in
rapid progress and the scientific foundation of safe use is still being expanded.

This document is the result of work that began in ISO/TC 184/SC 2/WG 7 in October 2006 on
personal care robots, to address an emerging type of medical robot that was used outside of
an industrial environment?. That group was working on a new standard, 1SO 13482[1]2, which
was published as an International Standard (IS) in 2014. While initially focused on non-
medical applications, WG 7 recognized that work was likely to be needed on medical devices
utilizing robotic technology. In October 2009, ISO/TC 184/SC 2 established a WG 7, Study
Group (SG) on Medical care robots, comprised of experts from Canada, France, Gern.any,
Japan, Korea, Romania, Switzerland, UK and USA.

The work of ISO/TC 184/SC 2/WG 7 SG cumulated in a proposal to form a (oinu. Woiking
Group (JWG 9) with IEC/TC 62/SC 62A focusing on MEDICAL ELECTRICAL EQUIF.'EN1 using
robotic technology. This JWG began developing a technical report (IEC TR 6C501-4-i:2017[2])
dealing with degree of autonomy. While developing this document, a particula: standard was
proposed for robotic equipment used in surgical applications. This led \n the creation of a
Joint Working Group 35 in April 2015 within IEC/TC 62/SC 62D “*o ¢ 2ve.op particular
requirements of safety of MEDICAL ELECTRICAL EQUIPMENT and NMEPiC L __ECTRICAL SYSTEMS
that utilize robotic technology. The work would include medical obcis for SURGERY. This
proposal was approved, resulting in the formation of Joint Working Grcup (JWG 35).

During IEC/TC 62/SC 62D discussion, there was a strong opinicn that some types of MEDICAL
ELECTRICAL EQUIPMENT could be a medical robot, but no. all MEDICAL ELECTRICAL EQUIPMENT
were medical robots. According to this opinion, v'VG 35 discussed and agreed that the
majority of existing MEDICAL ELECTRICAL EQUIPMINT,. including those used for surgical
PROCEDURES, were not considered medical robots, so 't would be better to capture this type of
ME EQUIPMENT through a different definition — RUbOTICALLY ASSISTED SURGICAL EQUIPMENT
(RASE).

JWG 9 defined medical robots ~s “ME EQUIPMENT with a degree of autonomy
(IEC TR 60601-4-1:2017). JWG 235 fownid-that some RASE have zero autonomy. Therefore, by
definition, RASE could not be equivalext'to a medical robot. Regulatory agencies objected to
employ the term robot as definel in IEC TR 60601-4-1 and felt that it implied that the RASE
were performing the surgical FPri2CEDURE rather than the surgeon. The consensus in JWG 35
was that the RASE only as’isis the surgeon. The surgeon maintains some level of control or
supervision of the RASE

The minimum safe v ri:quirements specified in this particular standard for ROBOTICALLY
ASSISTED SURGICAL EQ.'IPMENT are presumed to establish that the RESIDUAL RISKS have been
reduced to acceptable levels unless there is OBJECTIVE EVIDENCE to the contrary.

The reouiremunts are followed by particular specifications for the relevant tests.

1 1SO TC 184/SC 2 was reorganized as ISO TC 299 in 2016.

2 Numbers in square brackets refer to the Bibliography.
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MEDICAL ELECTRICAL EQUIPMENT -

Part 2-77: Particular requirements for the BASIC SAFETY and essential
performance of ROBOTICALLY ASSISTED SURGICAL EQUIPMENT

201.1 Scope, object and related standards
Clause 1 of the general standard3 applies, except as follows:

201.1.1 Scope

Replacement:

This part of IEC 80601 applies to the BASIC SAFETY and ESSENTIAL- PEXFORMANCE of
ROBOTICALLY ASSISTED SURGICAL EQUIPMENT (RASE) and ROBOTICALLY 'ASSI> ED SURGICAL
SYSTEMS (RASS), hereafter referred to as ME EQUIPMENT and ME SYSTE.1S i.getner with their
INTERACTION CONDITIONS and INTERFACE CONDITIONS. If a clause<ar subciause is specifically
intended to be applicable to ME EQUIPMENT only, or to ME SYSTEMS 0. 'y, 11e title and content of
that clause or subclause will say so. If that is not the case, the clause or subclause applies
both to ME EQUIPMENT and to ME SYSTEMS, as relevant.

If RASE or RASS, or its ACCESSORIES fall within scope of a..otter particular standard, then the
particular standard applies in addition to this standarc

EXAMPLES I[EC 60601-2-2[3] for HF SURGICAL EQUIPMENT: | :C 60601-2-18[4] for ENDOSCOPIC EQUIPMENT;
IEC 60601-2-22[5] for laser equipment; IEC 60601-2-37[6] iur ultrasound equipment; IEC 60601-2-46[7] for
operating tables, etc.

201.1.2 Object

Replacement:

The object of this particular ~tar.dard is to establish particular BASIC SAFETY and ESSENTIAL
PERFORMANCE requirements 1of KuBOTICALLY ASSISTED SURGICAL EQUIPMENT and ROBOTICALLY
ASSISTED SURGICAL SYSTEML

201.1.3 * Collater:il s.andards

Addition:

This particu'ar standard refers to those applicable collateral standards that are listed in
Clause 2 of the general standard and Clause 201.2 of this particular standard.

'FC 3060 -1-2:2014 and IEC 60601-1-6:2010 and IEC 60601-1-6:2010/AMD1:2013 apply as
mudified =~ in  Clauses 202 and 206 respectively. IEC 60601-1-3:2008 and
1=C 60601-1-3:2008/AMD1:2013[8], IEC 60601-1-9:2007 and
IEC 60601-1-9:2007/AMD1:2013[9], and IEC 60601-1-11:2015[10] do not apply.

3 The general standard is IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012, Medical electrical equipment —
Part 1: General requirements for basic safety and essential performance.
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