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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -
Part 2-1: Particular requirements for the basic safety

and essential performance of electron accelerators
in the range 1 MeV to 50 MeV

FOREWORD

this end and in addltlon to other activities, IEC publishes International
Technical Reports, Publicly Available Specifications (PAS) and Gujdes

governmental organizations liaising with the IEC also partlmpate i
with the International Organization for Standardization (ISO
agreement between the two organizations.

IEC Publications have the form of recom and are accepted by IEC National
Committees in that sense. While all reasonable effqrts \ t re that the technical content of IEC
Publications is accurate, IEC cannot be ) the way in which they are used or for any
misinterpretation by any end user.

In order to promote internatiopal uniformit

the latter.

IEC itself does nof _provide
assessment serw i
services carried out by i

No liability shall gttac s_di ors, employees, servants or agents including individual experts and
members of itg_technical co i EC National Committees for any personal injury, property damage or
other damage ofa 3 , whether direct or indirect, or for costs (including legal fees) and
expenses ansing Ou ation, use of, or reliance upon, this IEC Publication or any other IEC

AttentionN ¥ to ative references cited in this publication. Use of the referenced publications is
indispensabte_forthe sorreef application of this publication.

Attention is draw possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shalil not be held responsible for identifying any or all such patent rights.

This Consolidated version of IEC 60601-2-1 bears the edition number 3.1. It consists of
the third edition (2009-10) [documents 62C/474/FDIS and 62C/480/RVD] and its
amendment 1 (2014-07) [documents 62C/532/CDV and 62C/562/RVC]. The technical
content is identical to the base edition and its amendment.

In this Redline version, a vertical line in the margin shows where the technical content
is modified by amendment 1. 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.

This publication has been prepared for user convenience.
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International Standard IEC 60601-2-1 has been prepared by IEC subcommittee 62C:
Equipment for radiotherapy, nuclear medicine and radiation dosimetry, of IEC technical
committee 62: Electrical equipment in medical practice.

This third edition addresses the following issues not covered in previous editions:

— alignment with the new relevant collateral standards;

— new technologies in radiotherapy, including:
e stereotactic radiosurgery (SRS) and stereotactic radiotherapy (SRT);
e intensity modulated radiotherapy (IMRT);

electronic imaging devices (e.g. EPID);

moving beam radiotherapy (dynamic therapy).

This publication has been drafted in accordance with the ISO/IEC D ki rt

In this standard, the following print types are used:

— Requirements and definitions: roman type.

— Test specifications: italic type.

— TERMS DEFINED IN CLAUSE 3 OF TH
NOTED: SMALL CAPITALS.

— ‘“subclause”
subclauses

References to cl
clause number.

The verbal form
Directives, Part 2.

“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.

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 amendment will
remain unchanged until the stability date indicated on the I|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.

IMPORTANT - The “colour inside” logo on the cover page of this pyblication indicates
that it contains colours which are considered to be useful for the ect understanding
of its contents. Users should therefore print this publication usi coloux printer.

s\/

©
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INTRODUCTION

The use of ELECTRON ACCELERATORS for RADIOTHERAPY purposes may expose PATIENTS to
danger if the ME EQUIPMENT fails to deliver the required dose to the PATIENT, or if the ME
EQUIPMENT design does not satisfy standards of electrical and mechanical safety. The ME
EQUIPMENT may also cause danger to persons in the vicinity if the ME EQUIPMENT itself fails to
contain the RADIATION adequately and/or if there are inadequacies in the design of the
TREATMENT ROOM.

This particular standard establishes requirements to be complied with by MANUFACTURERS in
the design and construction of ELECTRON ACCELERATORS for use in RADIOTHERAPY; it does not
attempt to define their optimum performance requirements. Its purpose js_to identify those
features of design that are regarded, at the present time, as essential for the safe operation of

which it can be presumed that a fault condition exists and where a heroperates
to prevent continued operation of the ME EQUIPMENT.

from SITE TESTS should be incorporated
TEST report, by those who test the ME

the need to align this
IEC 60601-1:2002
IEC 60976 and IE
methods and repofi

| 8 g uniform methods for conducting such tests. The latter
is not a sta suggests performance values, measured per the methods
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MEDICAL ELECTRICAL EQUIPMENT -
Part 2-1: Particular requirements for the basic safety

and essential performance of electron accelerators
in the range 1 MeV to 50 MeV

201.1 Scope, object and related standards

Clause 1 of the general standard?) applies, except as follows:

201.1.1 Scope

Replacement:

This International Standard applies to the BASIC SAFETS
ELECTRON ACCELERATORS, hereafter referred to as E
50 MeV, used for treatment of PATIENTS.

— intended for RADIOTHERAPY in huma S ice, including those in which the
selection and DISPLAY of operating an be controlled automatically by

e NOMINAL ENERGY
. maximun@ z DSE RATES\between 0,001 Gy x s=1 and 1 Gy x s=1 at 1 m from
the RADIATIO

e for NORM- 5, operated under the authority of appropriately licensed or QUALIFIED
PERSONS by 9PERATORS having the required skills for a particular medical application,
for particular specified clinical purposes, e.g. STATIONARY RADIOTHERAPY or MOVING
BEAM RADIOTHERAPY,

e maintained in accordance with the recommendations given in the INSTRUCTIONS FOR
USE,

e subject to regular quality assurance performance and calibration checks by a
QUALIFIED PERSON.

NOTE 1 In this particular standard, all references to installation refer to installation in the RESPONSIBLE
ORGANIZATION’S premises.

NOTE 2 In this particular standard, all references to ABSORBED DOSE refer to ABSORBED DOSE in water.

) The general standard is IEC 60601-1:2005, Medical electrical equipment — Part 1: General requirements for
basic safety and essential performance.
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IEC 61271 gives guidance on the designation of ME EQUIPMENT movements; the marking of
scales, their zero positions and the direction of movement with increasing value (see
201.7.4.101).

IEC 60676 specifies methods of testing and disclosure of functional performance of medical
ELECTRON ACCELERATORS. The standard is intended to facilitate comparisons of accelerator-
based ME EQUIPMENTs of different manufacture. IEC 60676 contains no safety requirements,
and is therefore not required for compliance with this particular standard. It should also be
noted (as stated in the Introduction to IEC 60976:2007) that tests specified in IEC 60976 are
not necessarily appropriate for ensuring that any individual medical ELECTRON ACCELERATOR
conforms to the declared functional performance during the course of its working lifetime.

idelines for functional
It shall not be

NOTE 3 IEC/TR 60977, Medical electrical equipment — Medical electron accelerators —
performance characteristics, is a related technical report that provides performance guidelines
construed as a standard.

201.1.2 Object

Replacement:
The object of this particular standard is to establish parti B A and ESSENTIAL
PERFORMANCE requirements for ELECTRON ACCELERATQRS i ra to 50 MeV and to

201.1.3 CoIIatt@st
Addition:

Collateral standa ¢ he date of publication of this standard shall only apply
subject to furt » o.this standard.

IEC 60601-1-6 apply“as modified in Clauses 206. IEC 60601-1-3, IEC 60601-1-8 and 60601-
1-102 do not apply. All other published collateral standards in the IEC 60601-1 series apply as
published.

201.1.4 Particular standards

Replacement:

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.

2 |EC 60601-1-10, Medical electrical equipment — Part 1-10: General requirements for basic safety and essential
performance — Collateral Standard: Requirements for the development of physiologic closed-loop controllers
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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 sections, 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” where x is the final digit(s) of the collateral standard document number (e.g. 202.4 in
this particular standard addresses the content of Clause 4 of the 60601-1-2 collateral
standard, 203.4 in this particular standard addresses the content of Clause 4 of the 60601-1-3
collateral standard, etc.). The changes to the text of the general standard are specified by the
use of the following words:

Subclauses, figures or tables whic
numbered starting from 201.101. Ho
standard are numbered 3.1 through
numbered beginning from 201.3.201
additional items aa), bb), ets,

the general standard are
hat definitions in the general
definitions in this standard are
es are lettered AA, BB, etc., and

Where there\is no e ponding clause or subclause in this particular standard, the clause or
subclause general\ stadard or applicable collateral standard, although possibly not
i modification; where it is intended that any part of the general
standard or appl ateral standard, although possibly relevant, is not to be applied, a
statement to thateffect is given in this particular standard.

201.2 Normative references

Clause 2 of the general standard applies, except as follows:

NOTE Informative references are listed in the bibliography on page 60.

Addition:

IEC/TR 60788:2004, Medical electrical equipment — Glossary of defined terms (available in
English only)

IEC 61217:1996, Radiotherapy equipment — Coordinates, movements and scales
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