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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

1) The International Electrotechnical Commission (IEC) is a worldwide organization for s ization comprising
all national electrotechnical committees (IEC National Committees). The obj is to promote
international co-operation on all questions concerning standardization in the elecifi electronic fields. To
this end and in addition to other activities, IEC publishes International Standarg Wi ecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides e d “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any € nittee interested
in the subject dealt with may participate in this preparatory work. i 3
governmental organizations liaising with the IEC also part|C|pate in ki . E aborates closely
with the International Organization for Standardization (ISO) i d al
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matte S possible, an international

consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

patent rights. IE€ shall yot be held responsible for identifying any or all such patent rights.

This consolidated version of the official IEC Standard and its amendments has been
prepared for user convenience.

IEC 60601-2-33 edition 3.2 contains the third edition (2010-03) [documents 62B/777/
FDIS and 62B/782/RVD], its amendment 1 (2013-04) [documents 62B/884/CDV and
62B/904/RVC] and its amendment 2 (2015-06) [documents 62B/977/FDIS and 62B/987/
RVD].

In this Redline version, a vertical line in the margin shows where the technical content
is modified by amendments 1 and 2. Additions and deletions are displayed in red, with
deletions being struck through. A separate Final version with all changes accepted is
available in this publication.
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International standard |EC 60601-2-33 has been prepared by IEC subcommittee 62B:
Diagnostic imaging equipment, of IEC technical committee 62: Electrical equipment in medical
practice.

This edition of IEC 60601-2-33 is based on the second amendment to Edition 2. It has also
been adapted to the third edition of IEC 60601-1 (2005), with technical modifications being
introduced where appropriate.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

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 §
Normative text of tables is also in a smaller type.

— TERMS DEFINED IN CLAUSE 3 OF THE GENERAL STANDARD, IN T
NOTED: SMALL CAPITALS.

In referring to the structure of this standard, the term

subclauses of Clause 7).

References to clauses withi
clause number. Referenc

pliance with a requirement or a test is recommended but is not
ce with this standard;

- “may” is used
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.

A list of all parts of the IEC 60601 series, published under the general title: Medical electrical
equipment, can be found on the IEC website.
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The committee has decided that the contents of the base publication and its amendments will
remain unchanged until the stability date indicated on the IEC web site under
"http://webstore.iec.ch"” in the data related to the specific publication. At this date, the
publication will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

n indicates
correct
sing a

IMPORTANT - The 'colour inside' logo on the cover page of this puplica
that it contains colours which are considered to be us
understanding of its contents. Users should therefore print<}'\

colour printer.

O
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* INTRODUCTION

This particular standard is written at a moment in which the technical evolution of
MR EQUIPMENT is in rapid progress and the scientific foundation of its safe use is still
expanding.

This International Standard addresses technical aspects of the medical diagnostic MR SYSTEM
and the MR EQUIPMENT therein related to the safety of PATIENTS examined with this system, the
safety of the MR WORKER involved with its operation and the safety of the MR WORKER involved
with the development, manufacturing, installation, and servicing of the MR SYSTEM. Where
limits of electromagnetic fields (EMF) exposure of PATIENTS and MR WORKERS are stated, these
limits do not imply that such levels of exposure can be assumed to be acceptable for workers

includes adequate training of staff, rules of access to the MR
decisions that are related to safety, definition of medica ili ahd specific
requirements for personnel following from that responsibi " PATNENT is in or near
the MR SYSTEM.

Examples of such organizational aspects are:

The introducethEMF “exposure limits required in this standard for an MR WORKER will never
exceed those allowed for PATIENTS All exposure limits allowed for a PATIENT and for an MR
WORKER are expected to protect them against negative health effects and unacceptable RISKS.

For the exposure to static magnetic fields, subjective short-term physiological and sensory
effects are expected. These influence the well being of the MR WORKER marginally and only
during or shortly after exposure.

For the exposure to GRADIENT OUTPUT and RF transmit fields, normally no short-term
physiological and sensory effects are expected for MR WORKERS.

In addition no experimental or theoretical basis for cumulative biological effects in humans,
resulting from exposure at the allowed levels has been generally accepted.

The requirements for acoustic noise exposure are different for PATIENTS and MR WORKERS.
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INTRODUCTION TO AMENDMENT 1

This amendment has been published to adapt IEC 60601-2-33:2010 to the technical
corrections introduced by Amendment 1 (2012) to IEC 60601-1:2005.

INTRODUCTION TO AMENDMENT 2

This Amendment 2 has been developed to increase the FIRST LEVEL CONTROLLED OPERATING
MODE limit for the static field from 4 T to 8 T taking into account FDA, ICNIRP and other peer
reviewed scientific literature. In addition, a non-compulsory option, FIXED PARAMETER
OPTION:BASIC (FPO:B), is introduced to limit RF and gradient field outputs ak and RMS) for
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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 the general standard 1) applies, except as follows:

201.1.1 Scope

Replacement:

This International Standard applies to the BASIC SAFETY .and
MR EQUIPMENT and MR SYSTEMS, hereafter referred to also & E

If a clause or subclause is specificall
ME SYSTEMS only, the title and conten will say so. If that is not the
case, the clause or subclause applies bo E to ME SYSTEMS, as relevant.

The standard does not formulate S LERFOR CErequiremen elated—to specific
requirements for MR EQUIP, i ERVENTIONAL MR EXAMINATIONS.

201.1.2 Object

Replacement: Q

201.1.3 aterakstandards

Addition:

This particular 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.

IEC 60601-1-2:2007 2014 applies as modified in Clause 202. IEC 60601-1-3, IEC 60601-1-10,
IEC 60601-1-11 and IEC 60601-1-12 do not apply. All other published collateral standards in
the IEC 60601-1 series apply as published.

201.1.4 Particular standards

Replacement:

) The general standard is IEC 60601-1:2005+A1:2012, Medical electrical equipment — Part 1: General
requirements for basic safety and essential performance
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In the IEC 60601 series, particular standards may modify, replace or delete requirements
contained in the general standard and collateral standards as appropriate for the particular
ME EQUIPMENT under consideration, and may add other BASIC SAFETY and ESSENTIAL
PERFORMANCE requirements.

A requirement of a particular standard takes priority over the general standard.

For brevity, IEC 60601-1 is referred to in this particular standard as the general standard.
Collateral standards are referred to by their document number.

The numbering of clauses and subclauses of this particular standard corresponds to that of
the general standard with the prefix “201” (e.g. 201.1 in this standard addresses the content
of Clause 1 of the general standard) or applicable collateral standard with the prefix “20x”

"Amendment" means that the clause o
collateral standard is amended as indiq

numbered begi
additional items

e“x” is the number of the collateral standard, e.g. 202 for
1-1-3, etc.

Where there is no corresponding clause or subclause in this particular standard, the clause or
subclause of the general standard or applicable collateral standard, although possibly not
relevant, applies without modification; where it is intended that any part of the general
standard or applicable collateral standard, although possibly relevant, is not to be applied, a
statement to that effect is given in this particular standard.

201.2 Normative references

NOTE Informative references are listed in the bibliography beginning on page 119.

Clause 2 of the general standard applies except as follows:

Replacement:
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