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INTERNATIONAL ELECTROTECHNICAL COMMISSION
___________

MEDICAL ELECTRICAL EQUIPMENT –

DOSIMETERS WITH IONIZATION CHAMBERS
AS USED IN RADIOTHERAPY

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of the IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, the IEC publishes International Standards. Their preparation is
entrusted to technical committees; any IEC National Committee interested in the subject dealt with may
participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. The IEC collaborates closely with the International Organization
for Standardization (ISO) in accordance with conditions determined by agreement between the two
organizations.

2) The formal decisions or agreements of the IEC on technical matters express, as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical committee has representation
from all interested National Committees.

3) The documents produced have the form of recommendations for international use and are published in the form
of standards, technical reports or guides and they are accepted by the National Committees in that sense.

4) In order to promote international unification, IEC National Committees undertake to apply IEC International
Standards transparently to the maximum extent possible in their national and regional standards. Any
divergence between the IEC Standard and the corresponding national or regional standard shall be clearly
indicated in the latter.

5) The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

6) Attention is drawn to the possibility that some of the elements of this International Standard may be the subject
of patent rights. The IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60731 has been prepared by subcommittee 62C: Equipment for
radiotherapy, nuclear medicine and radiation dosimetry of IEC technical committee 62:
Electrical equipment in medical practice.

This second edition cancels and replaces the first edition published in 1982 and its amend-
ment 1 (1987) and constitutes a technical revision.

The text of this standard is based on the following documents:

FDIS Report on voting

62C/170/FDIS 62C/197/RVD

Full information on the voting for the approval of this standard can be found in the report of
voting indicated in the above table.

Annex A forms an integral part of this standard.

Annexes B and C are for information only.
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INTRODUCTION

This International Standard is applicable to the performance of DOSIMETERS with IONIZATION
CHAMBERS as used in radiotherapy.

The effectiveness of treatment of PATIENTS receiving radiotherapy depends on the accuracy of
the dose of radiation received; an excessive dose can lead to excessive tissue damage, while
an insufficient dose will not provide the therapeutic benefit sought. The equipment covered by
this standard plays an essential part in achieving the required accuracy.

This standard is not concerned with the safety aspects of DOSIMETERS. The relevant IEC
standards covering safety depend upon the way in which the DOSIMETER is used:

– if it is used in physical contact with a PATIENT the particular requirements for safety
applying to DOSIMETERS with IONIZATION CHAMBERS as used in radiotherapy are contained in
IEC 60601-2-9. These requirements supplement the General requirements for safety of
MEDICAL ELECTRICAL EQUIPMENT given in IEC 60601-1 (1988), amendment 1 (1991) and
amendment 2 (1995);

– if it is not used in physical contact with a PATIENT, then the safety requirements
for DOSIMETERS with IONIZATION CHAMBERS as used in radiotherapy are contained in
IEC 61010-1 (1990).

DOSIMETERS which comply with this standard should nevertheless be used in accordance with
the relevant national or international dosimetry protocol (code of practice). In particular,
measurements should be made to determine the ion collection efficiency and polarity effect of
the CHAMBER under the exact conditions of use.
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MEDICAL ELECTRICAL EQUIPMENT –

DOSIMETERS WITH IONIZATION CHAMBERS
AS USED IN RADIOTHERAPY

1 Scope and object

1.1 Scope

1.1.1  This International Standard specifies the performance requirements of RADIOTHERAPY
DOSIMETERS, as defined in 3.1, intended for the measurement of ABSORBED DOSE TO WATER or
AIR KERMA (and their RATES) in photon or electron radiation fields as used in radiotherapy.

NOTE – Throughout this standard:

– if no material is specified, the term "ABSORBED DOSE" or "DOSE" means "ABSORBED DOSE TO WATER (in water)"
and the term "KERMA" means "AIR KERMA (in air)";

– when the quantity "AIR KERMA (in air)" in units "Gy" is used, the quantity "EXPOSURE" in units "C/kg" is also
allowable.

1.1.2  The dose-monitoring systems incorporated in radiotherapy treatment machines are not
covered by this standard, neither are the re-entrant ion chambers used for brachytherapy
source calibration.

1.1.3  This standard is applicable to the following types of DOSIMETER:

a) FIELD-CLASS DOSIMETERS normally used for

1) the measurement of KERMA or DOSE in a radiation beam, either in air or in a PHANTOM;

2) in vivo skin surface or intracavitary measurements of DOSE on PATIENTS.

b) REFERENCE-CLASS DOSIMETERS normally used for the calibration of FIELD-CLASS
DOSIMETERS.

NOTE – REFERENCE-CLASS DOSIMETERS may be used as FIELD-CLASS DOSIMETERS.

1.2 Object

1.2.1 The object of this standard is:

a) to establish requirements for a satisfactory level of performance for RADIOTHERAPY
DOSIMETERS;

b) to standardize methods for the determination of compliance with this level of
performance.

1.2.2 Two levels of performance are specified:

– a lower level of performance applying to FIELD-CLASS DOSIMETERS;

– a higher level of performance applying to REFERENCE-CLASS DOSIMETERS.
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2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this International Standard. At the time of publication, the editions
indicated were valid. All normative documents are subject to revision, and parties to
agreements based on this International Standard are encouraged to investigate the possibility
of applying the most recent editions of the normative documents indicated below. Members of
IEC and ISO maintain registers of currently valid International Standards.

IEC 60051, Direct acting indicating analogue electrical measuring instruments and their
accessories

IEC 60417: 1973, Graphical symbols for use on equipment – Index, survey and compilation of
the single sheets

IEC 60601-1: 1988, Medical electrical equipment – Part 1:  General requirements for safety

IEC 60601-2-9: 1987, Medical electrical equipment – Part 2: Particular requirements for the
safety, of dosimeters used in radiotherapy with electrically-connected radiation detectors

IEC 60788: 1984, Medical radiology – Terminology

IEC 61000-4-1: 1992, Electromagnetic compatibility (EMC) – Part 4: Testing and measurement
techniques – Section 1: Overview of immunity tests – Basic EMC Publication

IEC 61000-4-2: 1995, Electromagnetic compatibility (EMC) – Part 4: Testing and measurement
techniques – Section 2: Electrostatic discharge requirements – Basic EMC Publication

IEC 61000-4-3: 1995, Electromagnetic compatibility (EMC) – Part 4: Testing and measurement
techniques – Section 3: Radiated electromagnetic field requirements

IEC 61000-4-4: 1995, Electromagnetic compatibility (EMC) – Part 4: Testing and measurement
techniques – Section 4: Electrical fast transient /burst requirements – Basic EMC Publication

IEC 61000-4-5: 1995, Electromagnetic compatibility (EMC) – Part 4: Testing and measurement
techniques – Section 5: Surge immunity requirements

IEC 61000-4-6: 1996, Electromagnetic compatibility (EMC) – Part 4: Testing and measurement
techniques – Section 6: Conducted disturbances induced by radio frequency fields above
9 kHz

IEC 61000-4-11: 1994, Electromagnetic compatibility (EMC) – Part 4: Testing and
measurement techniques – Section 11: Voltage dips, short interruptions and voltage variation
immunity tests

IEC 61010-1: 1990, Safety requirements for electrical equipment for measurement control, and
laboratory use – Part 1: General requirements

IEC 61187: 1993, Electrical and electronic measuring equipment – Documentation

ISO, 1993, International Vocabulary of basic and general terms in metrology

ISO 3534-1: 1993, Statistics – Vocabulary and symbols – Part 1: Probability and general
statistical terms

ICRU 33: 1980, Radiation Quantities and Units
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