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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

Part 2-6: Particular requirements for the basic safety and
essential performance of microwave therapy equipment

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of 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, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). 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. 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 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 IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) 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 certification bodies.

6) All users should ensure that they have the latest edition of this publication.

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

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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

International standard IEC 60601-2-6 has been prepared by subcommittee 62D:
Electromedical equipment, of IEC technical committee 62: Electrical equipment in medical
practice.

This second edition cancels and replaces the first edition of IEC 60601-2-6, published in
1984. This edition constitutes a technical revision and has been aligned to the third edition of
IEC 60601-1:2005+A1:2012.

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

FDIS Report on voting
62D/985/FDIS 62D/1008/RVD

Full information on the voting for the approval of this particular standard can be found in the
report on voting indicated in the above table. Documents
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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 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 standard, the term
“clause” means one of the seventeen 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 standard are preceded by the term “Clause” followed by the
clause number. References to subclauses within this particular standard are by number only.

In this standard, 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 standard conform to usage described in Annex H of the ISO/IEC
Directives, Part 2. For the purposes of this standard, the auxiliary verb:

“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.

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.

The committee has decided that the contents of this publication 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
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INTRODUCTION

The minimum safety requirements specified in this particular standard are considered to
provide for a practical degree of safety in the operation of microwave therapy equipment.

This particular standard amends and supplements IEC 60601-1 (third edition, 2005 and
amendment 1,2012): Medical electrical equipment — Part 1: General requirements for safety
and essential performance, hereinafter referred to as the general standard (see 201.1.4).

The requirements are followed by specifications for the relevant tests.

A "Particular guidance and rationale" section giving some explanatory notes, where
appropriate, about the more important requirements is included in Annex AA.

Clauses or subclauses for which there are explanatory notes in Annex AA are marked with an
asterisk (*).

It is considered that a knowledge of the reasons for these requirements will not only facilitate
the proper application of the standard but will, in due course, expedite any revision neces-
sitated by changes in clinical practice or as a result of developments in technology. However,
this annex does not form part of the requirements of this standard.

Documents
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MEDICAL ELECTRICAL EQUIPMENT -

Part 2-6: Particular requirements for the basic safety and
essential performance of microwave therapy equipment

2011 Scope, object and related standards

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

201.1.1 * Scope

Replacement:

This International Standard specifies requirements for the safety of MICROWAVE THERAPY
EQUIPMENT used in medical practice, as defined in 201.3.204.

201.1.2  Object

Replacement:

The object of this particular standard is to establish particular BASIC SAFETY and ESSENTIAL
PERFORMANCE requirements for MICROWAVE THERAPY EQUIPMENT as defined in 201.3.204.

201.1.3 Collateral standards

Addition:

This particular standard refers to those applicable collateral standards that are listed in
Clause 2 of the general standard.

IEC 60601-1-2 applies as modified in Clause 202. IEC 60601-1-3 does 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.

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”

T The | standard is IEC 60601-1:2005+A1:2012, Medical electrical j t - P 1.
general standard is : : , Medical electrical equipmen ar
requirements for basic safety and essential performance Doeijiﬁents
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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 IEC 60601-1-2 collateral
standard, 203.4 in this particular standard addresses the content of Clause 4 of the
IEC 60601-1-3 collateral standard, etc.). The changes to the text of the general standard are
specified by the use of the following words:

“Replacement” means that the clause or subclause of the general standard or applicable
collateral standard is replaced completely by the text of this particular standard.

“Addition” means that the text of this particular standard is additional to the requirements of
the general standard or applicable collateral standard.

“Amendment” means that the clause or subclause of the general standard or applicable
collateral standard is amended as indicated by the text of this particular standard.

Subclauses, figures or tables which are additional to those of the general standard are
numbered starting from 201.101. However due to the fact that definitions in the general
standard are numbered 3.1 through 3.139, additional definitions in this standard are
numbered beginning from 201.3.201. Additional annexes are lettered AA, BB, etc., and
additional items aa), bb), etc.

Subclauses, figures or tables which are additional to those of a collateral standard are
numbered starting from 20x, where “x” is the number of the collateral standard, e.g. 202 for
IEC 60601-1-2, 203 for IEC 60601-1-3, etc.

The term “this standard” is used to make reference to the general standard, any applicable
collateral standards and this particular standard taken together.

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

Clause 2 of the general standard applies.

201.3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60601-
1:2005+A1:20122, apply, except as follows:

Addition:

201.3.201
APPLICATOR
microwave radiator for local application of microwave energy to the PATIENT

Note 1 to entry: Some examples are dipoles, dipoles with reflectors, modified dipoles, dipole arrays, open
waveguides, and dielectric radiators.

2 A1:2012 To be published Documents
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201.3.202
* CONTACT APPLICATOR
APPLICATOR that contacts the PATIENT and is thus an APPLIED PART

201.3.203

MATCHED LOAD

complex load which, when connected, results in the maximum power being delivered from the
MICROWAVE THERAPY EQUIPMENT into the load

201.3.204

MICROWAVE THERAPY EQUIPMENT

MEDICAL ELECTRICAL EQUIPMENT for the treatment of the PATIENT by means of a propagated
electromagnetic field in the frequency range of more than 300 MHz but not exceeding 30 GHz

201.3.205
* NON-CONTACT APPLICATOR
an APPLICATOR that does not contact or touch the PATIENT

201.3.206

PHANTOM

device which receives the radiated microwave energy and is intended to simulate the PATIENT
for test purposes

201.3.207
* RATED OUTPUT POWER
value of the maximum high-frequency power which can be fed into a MATCHED LOAD

201.3.208
* UNWANTED RADIATION
microwave radiation which is not incident on or in the PATIENT for treatment purposes

201.4 General requirements
Clause 4 of the general standard applies, except as follows:

201.4.3 ESSENTIAL PERFORMANCE

Addition:

201.4.3.101 * Additional ESSENTIAL PERFORMANCE requirements

Additional ESSENTIAL PERFORMANCE requirements are found in the subclauses listed in
Table 201.101.

Table 201.101 — Additional ESSENTIAL PERFORMANCE requirements

Requirement Subclause

Free from the display of incorrect numerical values associated with the therapy to be performed. 201.12.1

201.5 General requirements for testing of ME EQUIPMENT

Clause 5 of the general standard applies.

Documents
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201.6 Classification of ME EQUIPMENT and ME SYSTEMS

Clause 6 of the general standard applies.

201.7 ME EQUIPMENT identification, marking and documents
Clause 7 of the general standard applies, except as follows:

201.7.2 Marking on the outside of ME EQUIPMENT or ME EQUIPMENT parts
Additional subclause:

201.7.2.101 Output

MICROWAVE THERAPY EQUIPMENT shall be marked with the following information:

e RATED OUTPUT POWER in watts;
e MATCHED LOAD in ohms;
e operating frequency in megahertz or gigahertz;

e symbol number 5140 (non-ionizing electromagnetic radiation) of IEC 60878.

Compliance is checked by inspection.
201.7.3 * Marking on the inside of ME EQUIPMENT or ME EQUIPMENT parts
Additional subclauses:

201.7.3.101
Symbol number 5140 (non-ionizing electromagnetic radiation) of IEC 60878 shall be applied

to any internal ACCESS COVER if the removal of that cover might cause the ME EQUIPMENT to fail
the requirement of 201.10.3.102.

Compliance is checked by the test of 201.10.3.102 with any internal ACCESS COVER removed if
it is not marked with the above symbol and also with any external ACCESS COVER not bearing
this symbol removed.

201.7.3.102
Symbols number 2 (general warning sign) and number 10 (follow operating instructions) of
Table D.2 in Annex D of the general standard shall be displayed on or near components or on

panels giving access to components if adjustment or replacement of these components might
cause the ME EQUIPMENT to fail to comply with IEC 60601-1-2 and Clause 202.

Compliance is checked by inspection.
201.7.4.2 * Control devices
Addition:

The output control shall have a scale and/or associated indicator representing the microwave
energy output. The numeral "0" shall not be used unless any microwave energy delivered in
this position is less than 10 mW. If the output scale or indicator represents watts of output

power, it shall be so marked.
Documents
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Compliance is checked by inspection.
201.7.9.2 Instructions for use
Additional subclause:

201.7.9.2.101 Additional instructions for use
The instructions for use shall include the following information where applicable:
a) A warning that MICROWAVE THERAPY EQUIPMENT should not be used in the presence of

flammable anesthetics.

b) A description of the expected effect on the target tissue (e.g. diffuse gentle heating,
localized gentle heating, localized intense heating for the purpose of tissue destruction,
etc.)

c) A description of the area of intended tissue effect with relation to the APPLICATOR.

d) The correct procedures for positioning the APPLICATOR for a particular treatment while
minimizing the irradiation of other parts of the body.

e) Advice that the output power should be switched off when the APPLICATOR is being
positioned for treatment.

f) Advice on the potential HAZARDS of having conductive objects or materials near to the
PATIENT:

— Microwave energy should not be applied to persons wearing metallic jewellery or
clothing containing metallic material (for example metallic buttons, clips or thread).

— Parts of the body of the PATIENT containing metallic implants (for example a medullary
nail) should not be treated unless specialized medical advice is obtained.

— Hearing aids should be removed.

— PATIENTS with implanted electronic devices and/or electrodes should be excluded from
treatment with microwaves and from areas where the ME EQUIPMENT is operated.

g) A warning to be careful when handling APPLICATORS, since rough handling may change the
directional characteristics of the APPLICATOR.

h) Information on the type and size of APPLICATOR recommended for treating various parts of
the body and the maximum power allowable for a particular APPLICATOR.

i) During use of NON-CONTACT APPLICATORS:

— advice that PATIENTS with reduced thermal sensitivity in the proposed area of treatment
should normally not be treated with NON-CONTACT APPLICATORS of microwave therapy;

— advice that PATIENTS who are unable to provide real time feedback regarding the
treatment should normally not be treated with NON-CONTACT APPLICATORS of microwave
therapy;

— advice that a NON-CONTACT APPLICATOR should not be directed towards the eyes or
testes;

— advice that the PATIENT should be provided with microwave protection goggles, where
appropriate;

— a warning statement that persons not receiving treatment should remain more than 1,5
meters from a NON-CONTACT APPLICATOR during the production of microwave energy;

— a description of the potential dangers to OPERATORS.

201.7.9.3 Technical description
201.7.9.3.1 General

Addition to the first paragraph: Documents
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— instructions on how to test the output power of the MICROWAVE THERAPY EQUIPMENT;
— where the MICROWAVE THERAPY EQUIPMENT has an output power control:

e a diagram showing the power output versus the output control setting at the MATCHED
LOAD;

— information on the precautions to be observed when the warning symbols mentioned in
201.7.3.101 and/or 201.7.3.102 are displayed.

201.8 Protection against electrical HAZARDS from ME EQUIPMENT
Clause 8 of the general standard applies, except as follows:

201.8.7.1 * General requirements
Addition to item b):

— with the microwave output not energized but in such a way that the LEAKAGE CURRENTS and
PATIENT AUXILIARY CURRENTS are not affected.

201.9 Protection against MECHANICAL HAZARDS of ME EQUIPMENT and
ME SYSTEMS

Clause 9 of the general standard applies.

201.10 Protection against unwanted and excessive radiation HAZARDS
Clause 10 of the general standard applies, except as follows:

201.10.1 X-radiation

This subclause clause of the general standard is not applicable

201.10.2 Alpha, beta, gamma, neutron radiation and other particle radiation

This clause of the general standard is not applicable.

201.10.3 Microwave radiation

Addition:
201.10.3.101 * UNWANTED RADIATION

UNWANTED RADIATION shall not exceed 10 mW/cm? at a distance of 1 m from the front of a
NON-CONTACT APPLICATOR and 0,25 m from the rear of a NON-CONTACT APPLICATOR when tested
as described below.

Compliance is checked by the following test:

Adjust the output to the maximum output power specified for each NON-CONTACT APPLICATOR.
Measure the power density of the UNWANTED RADIATION after placing the NON-CONTACT
APPLICATOR at the maximum distance the MANUFACTURER recommends from a suitable
PHANTOM. If a suitable PHANTOM is not specified by the MANUFACTURER, the phantom shall
consist of a cylindrical container 0,20 m diameter x 0,60 m long made of low-loss material, for
example acrylic, filled with a solution of 9 g NaCl per litre of water.
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201.10.3.102 * Leakage of microwave radiation

The leakage of microwave radiation from the ME EQUIPMENT ENCLOSURE, cables or
waveguides, and cable/waveguide connectors shall not exceed 10 mW/cm® when measured
as described below.

Compliance is checked by the following test:

Connect the MICROWAVE THERAPY EQUIPMENT to a matched load and operate it at the rated
output power. Using a calibrated field probe, measure the microwave power density at
various points along the external surfaces of the EQUIPMENT, connectors, and
cables/waveguides.

NOTE Annex AA contains a guide to assist the reader in making repeatable measurements.

201.10.3.103 Limitation of microwave power

The RATED OUTPUT POWER of MICROWAVE THERAPY EQUIPMENT having a single output channel or
multiple output channels that can only be operated one channel at a time shall not exceed
250 W. The rated output power of microwave therapy equipment having multiple output
channels which can be operated simultaneously shall not exceed 125 W per channel.

Compliance is checked by inspection of the markings specified in 201.7.2.101.

201.11 Protection against excessive temperatures and other HAZARDS
Clause 11 of the general standard applies, except as follows:

201.11.1.2.1 APPLIED PARTS intended to supply heat to a PATIENT

Addition:

CONTACT APPLICATORS are APPLIED PARTS intended to supply heat to a PATIENT as part of the
intended clinical effect. Disclosure of temperatures is not required.

201.11.4 * ME EQUIPMENT and ME SYSTEMS intended for use with flammable anesthetics
Replacement:

MICROWAVE THERAPY EQUIPMENT shall not be CATEGORY AP or CATEGORY APG ME EQUIPMENT and
thus shall not be used in the presence of flammable anesthetics.

201.12 Accuracy of controls and instruments and protection against
hazardous outputs

Clause 12 of the general standard applies, except as follows:

201.12.1 Accuracy of controls and instruments
Addition:

Any incorporated indication of the output power may be in absolute units or in relative units.
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