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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

Part 2-33: Particular requirements for the basic safety and essential
performance of magnetic resonance equipment for medical diagnosis

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp.’sing
all national electrotechnical committees (IEC National Committees). The object of IEC is to promnte inter. ational
co-operation on all questions concerning standardization in the electrical and electronic fields. To ti.’'s ehd and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Teci.ical Xeports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publicatior.’s)"). Their
preparation is entrusted to technical committees; any IEC National Committee interested in th » subject dealt with
may participate in this preparatory work. International, governmental and non-governmenta: ~rganizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Inter. ationa. Organization for
Standardization (ISO) in accordance with conditions determined by agreement betwc 2n th . twe organizations.

The formal decisions or agreements of IEC on technical matters express, as i 2@rly s pussible, an international
consensus of opinion on the relevant subjects since each technical commii. e his representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationai us=2 and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made tr.en. ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for th2 way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National C-mn.’ttees undertake to apply IEC Publications
transparently to the maximum extent possible in their natior.a. anu regional publications. Any divergence between
any IEC Publication and the corresponding national or reg nnal »ublication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certificatior hodl'ies.

All users should ensure that they have the laic=t ~dition of this publication.

No liability shall attach to IEC or its dire :itc's, .employees, servants or agents including individual experts and
members of its technical committees end . -C ational Committees for any personal injury, property damage or
other damage of any nature whatshev.r, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicetion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the No. rativ 2 references cited in this publication. Use of the referenced publications is
indispensable for the corr=ct ap . !ication of this publication.

Attention is drawn to t"ic ~hos_ibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not" e he 4 responsible for identifying any or all such patent rights.

IEC 60601-2-2C has becn prepared by subcommittee 62B: Diagnostic imaging equipment, of
IEC techriicai con.mittee 62: Electrical equipment in medical practice. It is an International
Standard.

Tiis‘cur h edition cancels and replaces the third edition published in 2010, Amendment 1:2013
and Ameridment 2:2015. This edition constitutes a technical revision.

12is edition includes the following significant technical changes with respect to the previous
edition:

a)

b)
c)
d)

aligned with IEC 60601-1:2005 and its two amendments IEC 60601-1:2005/AMD1:2012 and
IEC 60601-1:2005/AMD2:2020;

addition of safety requirements for the EMERGENCY FIELD SHUT DOWN UNIT;
clarification of acoustic protection measures for the PATIENT and MR WORKER;

addition of noise emission declaration for exposure inside the MR EXAMINATION ROOM, to
support occupational health assessment by the RESPONSIBLE ORGANIZATION;
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e) addition of compliance methods for thermal safety of RF coils;

f) addition of RF transmit definitions to match MR CONDITIONAL labelling requirements for
MEDICAL DEVICES;

g) clarification of requirements for MR CONDITIONAL labelling of ACCESSORIES;

h) alignment of static magnetic field limit for B; HAZARD area to limits in other MEDICAL DEVICE
standards (especially that for pacemakers, ISO 14117), the new limit value being 0,9 mT;

i) improved description of the magnetic field related plots in the Compatibility Technical
Specification Sheet (CTSS);

j) provision of compatibility sequences (in the CTSS) to test auxiliary equipment by the MP
manufacturer has become optional, and is expected to be eliminated in a future editicn;

k) a separate section with requirements for a site-planning document containing ~afetv
information;

[) requirements for the alerting function (PATIENT to OPERATOR);

m) introduction of MROC as mandatory functionality for 1,5 T and 3 T systems tc facilitate
scanning of PATIENTs with MEDICAL DEVICES labelled as MR CONDITIONA , unless such
scanning is explicitly contra-indicated by the MR MANUFACTURER;

n) RF coil symbols in Table 201.A.102 have become mandatory, a>d e preferred and
alternate signs have been swapped relative to the previous edit'ar, v:ith creferred now being
the sign with color;

0) determination of the B, stray field in 201.12.4.105.3.3 basec on calculations only.

The text of this International Standard is based on the follhwing duocuments:

Draft Renort ~n voting

62B/1277/FDIS 62B/1284/RVD

Full information on the voting for its approva' car be found in the report on voting indicated in
the above table.

The language used for the develupmoit ¢f this International Standard is English.

This document was drafted iri2ccordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Dire.tives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at http://www.iec.ch/menbe s :xperts/refdocs. The main document types developed by IEC
are described in greater ‘etail at www.iec.ch/standardsdev/publications.

In this document, the “siiowing print types are used:

— requircme ts «nd definitions: roman type;
— test spec:fications: italic type;

— inforn ative material appearing outside of tables, such as notes, examples and references: in smaller type.
Noi.2a ive text of tables is also in a smaller type;

TERMS DEFINED IN CLAUSE 3 OF IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 AND
‘”C 60601-1:2005/AMD2:2020, IN THIS DOCUMENT OR AS NOTED: SMALL CAPITALS.

In referring to the structure of this document, the term

— "clause" means one of the eighteen 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 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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In this document, 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 document conform to usage described in Clause 7 of the ISO/IEC
Directives, Part 2. For the purposes of this document, the auxiliary verb:

"shall" means that compliance with a requirement or a test is mandatory for compliance with
this document;

— "should" means that compliance with a requirement or a test is recommended but is not
mandatory for compliance with this document;

— "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 tahle itle
indicates that there is guidance or rationale related to that item in Annex AA.

A list of all parts of the IEC 60601 and IEC 80601 series, published under the general title:
Medical electrical equipment, can be found on the IEC website.

The committee has decided that the contents of this document will remai.> urichanged until the
stability date indicated on the IEC website under webstore.iec.ch/7,2r=n.=nu in the data related
to the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The "colour inside"” logc .o u.e cover page of this document indicates that it
contains colours which are consicer:d w be useful for the correct understanding of its
contents. Users should therefore or. ¢ tkis document using a colour printer.
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* INTRODUCTION

This International Standard addresses technical aspects of medical diagnostic MR EQUIPMENT
and MR SYSTEMS, necessary to ensure the safety of PATIENTs, and to address electromagnetic
field (EMF) exposure concerns for MR WORKERs involved with the operation, development,
manufacturing, installation, and servicing of MR EQUIPMENT and MR SYSTEMS. Annex AA provides
rationales for requirements and limit values including references to peer-reviewed publications
used to establish the content of this document.

Exposure limits for PATIENTs and for MR WORKERS are selected to protect them from transient
adverse health effects and from unacceptable RISK. In addition, scientific consensus today is
that no experimental or theoretical basis exists to expect long-term adverse health effec's in
humans from (repeated) EMF exposures.

Organizational aspects related to safety of operating the MR EQUIPMENT are th>.tatk o/ the
RESPONSIBLE ORGANIZATION. This task includes, but is not limited to:

— qualification of staff for decisions that are related to safety;

— adequate training of staff;

— definition of medical responsibility; including

e rules for screening the PATIENT for contraindications or for ¢on.itions that can affect
acceptable exposure;

e rules for ROUTINE MONITORING, and for MEDICAL SUPERVIS. )N of the PATIENT during the MR
EXAMINATION;

e rules for access to and oversight of the MR EN\'RC.IMENT, and for hearing protection;

— demarcating, maintaining and controlling ac.ess 0 the B; HAZARD AREA and the MR
ENVIRONMENT, including

e screening of any person entering this environment;
e confirming that no materials or eauipii« nt entering this environment pose a HAZARD.
— emergency procedures for (rapid} re.noval of the PATIENT who is in the By HAZARD AREA;

— emergency procedures related (0 a potential QUENCH of a superconductive magnet, when
applicable;

— rules to minimize and tc lir.iit the exposure of MR workers to EMF;
— establishing and enc iring adequate preventive maintenance;
— evaluation and iripic mentation of local regulations.

This fourth edition “aligns with [IEC 60601-1:2005, |EC 60601-1:2005/AMD1:2012 and
IEC 60601-1:“00./AMD2:2020 and the associated updates of the collateral standards.
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MEDICAL ELECTRICAL EQUIPMENT -

Part 2-33: Particular requirements for the basic safety and essential
performance of magnetic resonance equipment for medical diagnosis

201.1 Scope, object and related standards

Clause 1 of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and
IEC 60601-1:2005/AMD2:2020 applies, except as follows:

201.1.1 Scope

Replacement:

This document applies to the BASIC SAFETY and ESSENTIAL PERFORMANCE of MAGNETIC
RESONANCE (MR) EQUIPMENT and MAGNETIC RESONANCE (MR) SYSTEMS.

NOTE Where ME EQUIPMENT and ME SYSTEMS are used in the clause headings, this '~.*0 be understood to indicate
MR EQUIPMENT and MR SYSTEMS.

This document does not cover the application of MR EQUIPMCNT eyond the INTENDED USE.

If a clause or subclause is specifically intended to bo apnlicable to MR EQUIPMENT only, or to
MR SYSTEMS only, the title and content of that claus<c or ~ubclause will say so. If that is not the
case, the clause or subclause applies both to MR EQUIF MENT and to MR SYSTEMS, as relevant.

This document does not formulate additicnal «specific requirements for MR EQUIPMENT or
MR SYSTEMS used in INTERVENTIONAL MR EXAn*!. IATIONS.

201.1.2 Object

Replacement:

The object of this documeni s t establish particular BASIC SAFETY and ESSENTIAL PERFORMANCE
requirements for MR EQU.2MENT to provide protection for the PATIENT and the MR WORKER.

NOTE This document prc-rines that the MR WORKERSs are screened, trained and instructed in their duties.
201.1.3 Zollcteral standards
Addition:

Thic. docement refers to those applicable collateral standards that are listed in Clause 2 of
icC 60604-1:2005, IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005/AMD2:2020 and
“lause 201.2 of this document.

IEC 60601-1-2:2014 and IEC 60601-1-2:2014/AMD1:2020 applies as modified in Clause 202.
IEC 60601-1-3 [1], IEC 60601-1-9 [2], IEC 60601-1-10 [3], IEC 60601-1-11 [4] and
IEC 60601-1-12 [5] do not apply. All other published collateral standards in the IEC 60601-1
series apply as published.
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