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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

Part 2-2: Particular requirements for the basic safety and essential
performance of high frequency surgical equipment and
high frequency surgical accessories

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization i \Q'prising
all national electrotechnical committees (IEC National Committees). The isto prgmote
international co-operation on all questions concerning standardization in the elec icahan ele onic. fields. To
this end and in addition to other activities, IEC publishes International é‘agﬁcl ications,
Technical Reports, Publicly Available Specifications (PAS) and Gmdhs (he afte efeh:g“ as “IEC
Publication(s)"}. Their preparation is entrusted to technical cammiﬂm‘:ﬁc atld‘hal ee interested
in the subject dealt with may participate in this preparatory wotk Io\al governmental and non-
governmental organizations liaising with the IEC also participate in_this._ re%&atlon 1EC collaborates closely
with the International Organization for Standardization (ISO)/ln ac?:o\rd &’Ith ‘v\o lons determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical ttqrs e&pfess as ear| Iy as/posslble an international
consensus of opinion on the relevant subjects since leac tec'hr){cal commi & has representation from all
interested IEC National Committees. /IPC\ / A

IEC Publications have the form of recom\m daﬁqn for |n“ternatlb aI use and are accepted by IEC National

Committees in that sense. While all reason e efforts.are ma\de to~ensure that the technical content of |IEC

Publications is accurate, IEC cannot be responsible for l\he way in which they are used or for any
\

misinterpretation by any end user.
In order to promote |nternﬁ?ﬂonal uniformity, I iona \\nrh/rtlees undertake to apply IEC Publications
transparently to the maximum-. extent pbs\s Ie ln\ thejr na al and regional publications. Any divergence
between any |IEC Publlcatloq an e correspo |ng na |cn r regional publication shall be clearly indicated in

the latter. \ \ s
IEC provides no marking \p/rbc\e;lure l'n\\;d\]cate ts approval and cannot be rendered responsible for any

equipment declared to be in con ty with an.JEC Publication.
All users shou Epéu at theNave th\e Ia}§t é‘ﬁlllon of this publication.

No liability shall at(%fh IE\C or lt§\d1 c\tokr;i' employees, servants or agents |nclud|ng individual experts and
members of its_ \t ees and HiC National Committees for any personal injury, property damage or
other damage fa ture l‘i‘QEé\ée/ whether direct or indirect, or for costs (including legal fees) and
expenses ‘};\uul\o he\w:k blication, use of, or reliance upon, this IEC Publication or any other IEC
Publicati . \ \\

Atte Qn |§ dra n ﬂithe Norm tﬁre references cited in this publication. Use of the referenced publications is
indi }Q fOI\ttk correc\t application of this publication.

Attention.is drawn f\o\thevpossmlllly 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.
e,

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

This fifth edition cancels and replaces the fourth edition published in 2006. This edition
constitutes a technical revision. Revisions in this edition include new language for
preconditioning accessories prior to insulation testing, refining the requirements for
electromagnetic compatibility testing and correcting some of the equations used in deriving
the thermal test for NEUTRAL ELECTRODES.
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The text of this particular standard is based on the following documents:

FDIS Report on voting

620/726/FDIS B2D/755/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.

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 ahdxre{e§ ces\in spwaller type.
Mormative text of tables is also in a smaller type. l"\

b
— TERMS DEFINED IN CLAUSE 3 OF THE GENERAL STANDARD, ﬁ\Hlé’\PﬁRﬂ\CU\L\AR &ANDARD OR AS

NOTED: SMALL CAPITALS. \

— ‘clause” means one of the seva{te m\éer d dmsm lthln the table of contents,
inclusive of all subdivisions (e.g. CTause i cludh\subqlaus 7.1, 7.2, etc);

In referring to the structure of this standard, the t;e—r

— ‘“subclause” means a numbered s VISIO (\,Iause (eg. 7.1, 7.2 and 7.2.1 are all
subclauses of Clause ?]

References to clauses \él\tmﬁ\t@/s sta are-.prege d by the term “Clause” followed by the
clause number. Refe nce“s\to subglqus WJthln th)s standard are by number only.

In this standar: e cgnjun e\u; \iids\\}s an "inclusive or" so a statement is true if any
combination o o\r‘tq\tlons is tr

The verbal formé “thls\sdandar conform to usage described in Annex H of the ISO/IEC
Directives, Part\? \%) yses-Of this standard, the auxiliary verb:

“shall” ané\L at \(\;orrku\a ce with a reguirement or a test is mandatory for compliance
wﬂh'Tth Tar(@rd \

= shom%fme‘ar}s\\ma\l compliance with a requirement or a test is recommended but is not
mandat y\or compliance with this standard:

- “may’is used\io%:lescnbe 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.
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The committee has decided that the contents of this particular standard will remain
unchanged until the maintenance result 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

The contents of the corrigendum of February 2014 have been included in I(his c

A
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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 high frequency surgical equipment.

This particular standard amends and supplements IEC 60601-1 (third edition, 2005); Medical
electrical equipment — Part 1. General requirements for basic 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.

frry notes, where
0
AA.

A "Particular guidance and rationale" section giving some expla
appropriate, about the more important requirements is included in ann

Clauses or subclauses for which there are explanatory notes in ma e h an
asterisk (*).
\ \ Y

It is considered that 2 knowledge of the reasons for these e |II & only facilitate

the proper application of the standard but will, in du ex dlt fevision neces-

sitated by changes in clinical practice or as a result fde;:lo in echnology However,
ndar

this annex does not form part of the req un'ements of hisls
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MEDICAL ELECTRICAL EQUIPMENT -
Part 2-2: Particular requirements for the basic safety and essential

performance of high frequency surgical equipment and
high frequency surgical accessories

201.1 Scope, object and related standards

£
Clause 1 of the general standard? applies, except as follows: N\ ~
(\.\\\.\.. \ \..\ 3
201.1.1  * Scope s N o
Replacement: \\ \\_\\\ N 7

Y v
/{\\ N 6
This International Standard applies to the BASIC SAF aﬁﬂ\Eséé\QT x;RMANCE of HF
SURGICAL EQUIPMENT as defined in 201.3.222. %

\

HF SURGICAL EQUIPMENT having a RATED OUTPUT/PWE@W% t excee |ng>50 W (for example for
micro-COAGULATION, or for use in dept’*skry o/ophtbalm gLs)\JIS exempt from certain of the
requirements of this particular stan&%\T se éxemptlon al‘e indicated in the relevant

requirements. S Tw /

/— b
o
201.1.2 Object l\ %
FON o~ %
Replacement: <,\\ \\ ( \\\ \__)
L4 ™ |

The object of this parti

PERFORMANCE/et}uwe \ents
\/ <\ ‘\

201.1.3 Collaieral ‘stah ards\,\\

N

Addition: \\ \\ il
This partlc\#l.:h‘ahdé‘d Fe@;s: to those applicable collateral standards that are listed in
Clausg@\a %neral tandard and Clause 2 of this particular standard.
\‘\ 2
IEC 60601 ‘1\2 and\l\EC 60601-1-8 apply as modified in Clauses 202 and 208 respectively.

IEC 60601-1-3, “lEC/60601 1-10 and IEC 60601-1-112) do not apply. All other published
collateral standards in the IEC 60601-1 series apply as published.

2011.4 Particular standards

Replacement:

In the IEC 60801 series, particular standards may modify, replace or delete requirements
contained in the general standard and collateral standards as appropriate for the particular

1 The general standard is |IEC 60601-1:2005, Medical electrical equipment — Part 1. General requirements for
basic safety and essential performance.

2) |EC 60801-1-11, Medical electrical equipment — Part 1-11: General requirements for basic safety and essential
performance - Collateral Standard: Requirements for medical electrical equipment and medical electrical
systems used in the home healthcare environment (in preparation).
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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 80601-1 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”
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 éolla eralstandard,
203.4 in this particular standard addresses the content of Clause 4 of 606&:\1\31 c\o{lateral

ie by\Kt&e of

standard, etc.). The changes to the text of the general standard a pe
the following words: /\ \ \

"Replacement” means that the clause or subclause of tQé\ge\c:):ai\ St\’ld\f\d o]

collateral standard is replaced completely by the text of this part a\r st\andardp

Fd

applicable

"Addition" means that the text of this particular Star'idart?l s ;hd\tlon‘al to/the requirements of

the general standard or applicable collateral standard %
B

"Amendment" means that the clau or\s\b%:fu f"r\he\genwal standard or applicable

collateral standard is amended as |nd of thi& pafztlcular standard.

Subclauses, figures or tables Which(efa‘dditio al:to );hose of the general standard are
numbered starting from 201.101. 4:@ eve due tonthe fact that definitions in the general
standard are numbereﬁ 3\’I\ lhroug 139.a QJtI nal definitions in this standard are
numbered beglnnlngNrorh\201*3 2.Q1 l\ional annexes are lettered AA, BB, etc., and
additional items aa} bb}\ \ S

eﬂ“\ \

starting from 2 is tkk umber of the collateral standard, eg. 202 for

s
Subclauses o N\:mh\are %jm \ar- to those of a collateral standard are numbered
IEC 60601-1- 2,20 or | 601- 1 8 etc

The term Uthis st Pand\a\rd' '

d to make reference to the general standard, any applicable
collater Ist\andards@nd this ;ﬁ

ticular standard taken together.

ok X
Where\ther;WMQWOndlng clause or subclause in this particular standard, the clause or
subclause b’f\the general standard or applicable collateral standard, although possibly not
relevant, applle‘s 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 79.

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

IEC 60601-1-2:2007, Medical electrical equipment — Part 1-2: General requirements for basic
safety and essential performance — Collateral standard: Electromagnetic compatibility —
Requirements and tests
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IEC 60601-1-8:2008, Medical electrical equipment — Part 1-8: General requirements for basic
safety and essential performance — Collateral standard: General requirements, tests and
guidance for alarm systems in medical electrical equipment and medical electrical systems

Addition:

IEC 61000-4-3:2008, Electromagnetic compatibility (EMC) - Part 4-3: Testing and
measurement techniques — Radiated, radio-frequency electromagnetic field immunity test

IEC 681000-4-6:2003, Electromagnetic compatibility (EMC) - Part4-6: Testing and
measurement techniques — Immunity to conducted disturbances, induced /y—xa\cim-frequency
fields

CISPR 11:2003, Industrial, scientific and medical (ISM) radio- \ue\e ip
Electromagnetic disturbance characteristics — Limits and merhods of ea me
N \ \

201.3 Terms and definitions /\ \ e
S NS \\

For the purposes of this document, the terms and/deflnthns\glﬁn rq TEC 60601-1:2005,

apply, except as follows:

/—\ \/ /
Replace NOTE 1 with the following: \ \)
NOTE 1 Where the terms “voltage” and * curre ! ar II'I h.gdoc‘um_enl/they mean the r.m.s. values of an
alternating, direct er composite voltage or curre erag r1 Hnless stated otherwise.

Addition:

\,/ . \\\ \ )
201.3.201

ACTIVE ACCESSORY
HF SURGICAL AC ES |ﬁt \E ulatlon by the OPERATOR to produce surgical
effects at the @ ite op the PAT l?\q erally comprising an ACTIVE HANDLE, the cord of
an ACTIVE ACCE TIVE &QNNE%:) and ACTIVE ELECTRODE

/\ /

201.3.202 .
= \ it

ACTIVE CON cmR !
part of an Acﬂwz )QC s RY\Intended for connection to an ACTIVE OUTPUT TERMINAL, which
ddltbha s for connection of a FINGERSWITCH to a SWITCH SENSOR

may |y \
201 32\4\\

ACTIVE ELECTRO\QQQ
part of an ACTIVE ESSORY extending from the ACTIVE HANDLE to the surgical site

201.3.204

ACTIVE ELECTRODE INSULATION

electrical insulation material affixed to part of an ACTIVE ELECTRODE intended to prevent
unintended injury to the OPERATOR or adjacent PATIENT tissue

201.3.205
ACTIVE HANDLE
part of an ACTIVE ACCESSORY intended to be held by the OPERATOR

201.3.206

ACTIVE OUTPUT TERMINAL

part of HF SURGICAL EQUIPMENT or ASSOCIATED EQUIPMENT intended for connection to an ACTIVE
ACCESSORY and for delivery of HF current thereto
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201.3.207

*ASSOCIATED EQUIPMENT

equipment other than HF SURGICAL EQUIPMENT that may be electrically connected to the
PATIENT circuit and not intended for independent use

201.3.208
*BIPOLAR
method of applying HF output current to a PATIENT via multiple-pole ACTIVE ELECTRODES

201.3.209

BIPOLAR ELEGCTRODE
assembly of two or more ACTIVE ELECTRODES on the same support, so cons’t’r@t‘e«q that, when
energized, the HF current flows mainly amongst these electrodes

201.3.210 /\

COAGULATION
use of HF current to elevate the temperature of tissue, e.g. to @uc‘e\bk té{ml
bleeding

NOTE COAGULATION may take the form of contact or non contact/ccmN;\\
201.3.211

CONTACT QUALITY MONITOR f\\\/ Q
N

te bindesired

cam ~\

circuit in HF SURGICAL EQUIPMENT o© ASS% TED 'EQUIPME ;}%ded for connection to a
MONITORING NE providing an alarm in the ev n\t\ at N;UTRMEL CTRODE (NE) contact with the
PATIENT becomes insufficient

NOTE A CONTACT QUALITY M?M’IQR is fuucnonél only\{\fgﬂ useﬁ\m a MONITORING NE.

N " /

201.3.212 o % l N P

CONTINUITY MONITOR X N

circuit in HF 8 CA EQD/P \NT or\&\SOCIA D EQUIPMENT intended for connection to an NE,

except MONITQZ% NE; provtdmg\an ﬁrm\/ the event of electrical discontinuity in the NE
S\

cable orits connec{t
\/\ 7
201.3.213 /\ \

*CREST FACTOR \ % %
dimensioniess value ‘equal to,the peak output voltage divided by the r.m.s. voltage as
measu the\\okut\of URGICAL EQUIPMENT in an open circuit condition

v

NOTE S;}é&l}mﬂrmatlomoﬁ/the correct way to make the measurements needed to calculate this value may be
found in Anne)ﬁﬂ&\

.
201.3.214 ¥
*CUTTING
resection or dissection of body tissue caused by the passage of HIGH FREQUENCY current of
high current density at the ACTIVE ELECTRODE(S)

201.3.215

*EARTH REFERENCED PATIENT CIRCUIT

PATIENT circuit which includes components, such as capacitors, installed to provide a low-
impedance path to earth for HF currents

201.3.216

FINGERSWITCH

device generally included with an ACTIVE ACCESSORY which, when manipulated by the
OPERATOR, enables HF output to be produced and, when released disables HF output
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NOTE Requirements for similar switches intended to perform functions other than activation of HF output are
under consideration.

201.3.217

*FULGURATION

form of COAGULATION using long (0,5 mm or more) electrical sparks to heat tissue surfaces
superficially, with no intentional mechanical contact between the ACTIVE ELECTRODE and the
tissue

201.3.218

*HIGH FREQUENCY

HF

frequencies generally greater than 200 kHz

201.3.219 / \
HF ISOLATED PATIENT GIRCUIT

PATIENT circuit where there are no components installed to proylﬁe\a o |m];@\da ce ath to
earth for HF currents % >

/\ \\ \ N
201.3.220 e \
ﬂ

HF PATIENT CIRCUIT
any electrical circuit which contains one or more PHTkENT(cs)N IIEETIO )

201.3.221 "\ /\ / 6

HF SURGICAL ACCESSORY \
ACCESSORY intended to conduct, supplemen on\tor H>\e\er applied to the PATIENT from
HF SURGICAL EQUIPMENT

\

NOTE HF SURGICAL ACCESSO include HF urglc.a\\br Ilcat e{trodes including cords and connectors for
attachment to HF SURGICAL EQUIPI\. NT, /S Wi SOCIAT;ED EQUIPMENT intended for connection to the HF
surgical PATIENT circuit. N, \\E K ‘I \\vd

\ /
201.3.222 [ \\ \ \ =
HF SURGICAL E RME
MEDICAL ELE (/‘\AL EQUI ENT\ m\t(dmg associated ACCESSORIES intended for the
performance ofEﬁ raho\rja uch’ as the CUTTING or COAGULATION of biological tissue

by means of ng;rlf QU‘ENC \(erén‘ts’ /
cool

\

NOTE HF su L QUI ENT is also known as surgical diathermy or electrosurgical equipment.

201.3. \

*HF S C\AL% H\Q

any of er PERHTOR selectable HF output characteristics intended to provide a

specific |ndiea{ed urgical effect at a connected ACTIVE ACCESSORY, such as CUTTING,
COAGULATION and-the like

NOTE Each available HF SURGICAL MODE may be provided with an oPFrRATOR-adjustable output control to set the
desired intensity or speed of the surgical effect.

201.3.224

*MAXIMUM OUTPUT VOLTAGE

for each available HF SURGICAL MODE, the magnitude of the maximum possible peak HF output
voltage appearing between PATIENT circuit connections

201.3.225
*MONITORING NE
NE intended for use with a CONTACT QUALITY MONITOR
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201.3.226

*MONOPOLAR

method of applying HF output current to a PATIENT via an ACTIVE ELECTRODE and returning via
a separately-connected NEUTRAL ELECTRODE or via the PATIENT'S body capacitance to earth

201.3.227

NEUTRAL ELECTRODE

NE

electrode of a relatively large area for connection to the body of the PATIENT, intended to
provide a return path for the HIGH FREQUENCY current with such a low current density in the
body tissue that physical effects such as unwanted burns are avoided

NOTE The NEUTRAL ELECTRODE is also known as plate, plate electrode, passive, return or d s/p;&\electrode

201.3.228
RATED ACCESSORY VOLTAGE

maximum peak HF output voltage which may be applied to a- MOQI H SURGICAL
ACCESSORY with respect to an NE connected to the PATIENT. For\a%s AR“HF ~SURGICAL
ACCESSORY, the maximum peak HF output voltage which ma’\be pll o alrs of opposite

polarity e
/\ \ \ b

\

201.3.229 .'

RATED LOAD

value of non-reactive load resistance~which, e\n\mn‘ﬁec&/g r@sults in the maximum HF
output power from each HF SURGICAL 10D & e \SURGllCAL PMENT

201.3.230 e
RATED QUTPUT POWER

for each HF SURGICAL M set at its \max (nu outpu ettlng the power in watts produced
when all ACTIVE OUTPUT: Eﬁ\w‘ﬁ(’s whlolc?m e gct ated simultaneously are connected to
their respective RATEELO s P

/
-"-\. e

A\ \ 9 \

201.3.231 % N
SWITCH SENSOQ % -
part of HF SURGI E\QU\‘P\MENMA%SQCI&TED EQUIPMENT which controls activation of HF output

in response to ope\ tion-of a.con é\c\f\e‘d FINGERSWITCH or footswitch

Bt
201.4 }q irements
¥
Claus/tl of ral s‘tandard applies, except as follows:

201.4.2 A Rl&\MA}AGEMENT PROCESS for ME EQUIPMENT or ME SYSTEMS

Addition:

MANUFACTURERS shall include, within their RISK ANALYSIS, the potential for their HF SURGICAL
EQUIPMENT and/or HF SURGICAL ACCESSORIES to be used in MONOPOLAR high current situations
and the impact this would have on the heating under the NEUTRAL ELECTRODE (for example,
see 201.7.9.2.2.101 f)).

201.4.3 * ESSENTIAL PERFORMANCE

Addition:

NOTE 101 Please refer to Annex AA.

201.4.7  SINGLE FAULT CONDITION for ME EQUIPMENT

Addition:
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Additional SINGLE FAULT CONDITIONS:
aa) failure in the CONTINUITY MONITOR or CONTACT QUALITY MONITOR which might cause a
unacceptable RISK (see 201.8.4.101);

bb) a defect in the output switching circuit resulting in an excessive low-frequency PATIENT
LEAKAGE CURRENT (see 201.8.10.4.101.1);

cc) any defect which results in the unwanted energization of the PATIENT circuit (see
201.12.4.2.101);

dd) any defect which results in a significant increase in output power relative to the output
setting (see 201.12.4.4.101).

201.4.11 Power input

Amendment:

The HF SURGICAL EQUIPMENT shall be operated in the output m
creates the greatest steady state current.

201.5 General requirements for testing of ME EQUIﬁM \ \B
\ R
Clause S of the general standard applies, except as follo \ 5
o PN
201.5.4 * Other conditions A (\"\ \ I/ /\) S
N i
™ \ \
= 1 g o
Addition: S \\ \. \\H_/
aa) Particular care shall be taken to nsure ac \racy \aqd safety during measurement of HF
output. See Annex AA for gmdané@ \ \ /

201.6  Classific th‘[l\ ohéE EQUW{S\T and\nﬁs SYSTEMS
Clause 6 of the(g.eneill sTaM\q a\p\\s \
<

e

201.7 ME EQ |me\m?ud§n{|f|{atuo)n marking and documents
/\\ .

Clause 7 of/L@\%nera taﬁd\ar ap15I|es except as follows:

2017, 2\ Q\thé& wa}séurces
NS

.

Amen dmept \ g
\
Subclause 7 2\2\ot>the general standard does not apply to ACTIVE OUTPUT TERMINALS.

201.7.2.10 APPLIED PARTS

Addition:

The relevant symbols required for marking DEFIBRILLATION-PROOF APPLIED PARTS shall be
attached to the front panel, but are not required on the APPLIED PARTS.

Connections on the HF SURGICAL EQUIPMENT and ASSOCIATED EQUIPMENT for the connection of
NE leads shall be marked with the following symbols:

=1

1EC  1132/06

Figure 201.101 — Symbol used with an EARTH REFERENCED PATIENT CIRCUIT
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F

IEC 1193/06

Figure 201.102 - Symbol used with a HF ISOLATED PATIENT CIRCUIT

201.7.4.2 * Control devices

Addition:

The output control shall have a scale and/or associated indicator showing the relative units of
HIGH FREQUENCY output. The indication shall not be marked in watts uqfésé‘ e indicated
power is delivered with an accuracy of £20 % over the total load resistag,ae‘\, range specified in
201.7.9.3.1. i \

The numeral "0" shall not be used unless no HF power in exces;sQf *IthW i

an ACTIVE ELECTRODE or BIPOLAR ELECTRODE in this position. \ \
.\ \ //

ik Y

NOTE The compliance test is the application of subclause 201.12.1.10 \ \ --\\ \
N "\_ 7
s = ; o \ L T

201.7.8.1 * Colours of indicator lights /_ S

\ i ,}'

’ e

Replace Table 2 in the general standard with thexfo{fowm /
/\ \ \
Table 201.101 - Coloﬁrg 01*3\‘: cator llghts and jhelr meaning
for HF SURGIGAL EQ 1EME|~\rr P
/_

Colour lt.‘ (™ \\Mea}ing
Red {\ \ Warmng\ lmmedl\a‘te respanse by the

\OPéﬂaTcR re l,yred for example, a fault in
thé\gﬁwgm cirguit

YLIIOW B \ “ouTTiING mode

,‘\ 3 - ~ rd
(/ Blué <’ ‘apﬁum’non mode
\ 4 !

~ VGreen ¥ _Ready for use

/\ y ot cdtg\ Hieaning other than that of red, yellow, blue or
\ \ green
201.7.8.2 <*/t\30IQw \9\f éo{ltr\ls

Addﬁt@ \

Where ope@ﬂng cqntrols output terminals, indicator lights, pedals (see 201.12.2) and
pushbuttons of FINGERSWITCHES (see 201.12. 2) are associated with a particular HF SURGICAL
MODE, they shall be identified by a consistent, unique colour not in conflict with Table 201.101.

&

Compliance is checked by inspection.

201.7.9.2.2 Warning and safety notices

Additional subclause:

201.7.9.2.2.101 * Additional information in instructions for use

a) Notes on the application of HF SURGICAL EQUIPMENT. These notes shall draw the attention
of the OPERATOR to certain precautions which are necessary in order to reduce the risk of
accidental burns. In particular, advice, when appropriate, shall be given on the following:

1) * The entire area of the NEUTRAL ELECTRODE should be reliably attached to a suitably
prepared and appropriate area of the PATIENT'S body as defined by the
MANUFACTURER.
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2) * The PATIENT should not come into contact with metal parts which are earthed or
which have an appreciable capacitance to earth (for example operating table
supports, etc.).

3) * Skin-to-skin contact (for example between the arms and body of the PATIENT)
should be avoided, for example by insertion of dry gauze.

4) * When HF SURGICAL EQUIPMENT and physiological monitoring equipment are used
simultaneously on the same PATIENT, any monitoring electrodes should be placed as
far as possible from the surgical electrodes. Needle monitoring electrodes are not
recommended.

In all cases, monitoring systems incorporating HIGH FREQUENCY current limiting
devices are recommended. e

5) * The PATIENT leads should be positioned in such a way that confapt WIth h\PATIENT

or other leads is avoided. \

Temporarily unused ACTIVE ELECTRODES should be stored |n40\9\ ion that \is?;}ated
from the PATIENT. Vv

B6) * For surgical procedures where the HF current com)d f\lhw thrénlgh\ art the body

having a relatively small cross sectional area, the e\oi\B\Pbu\R tecbnlques may be
desirable in order to avoid unwanted tissue da

7) The output power selected should be as low as. ﬁpoé‘s\mlé\for t\s |ntended purpose.
Certain devices or ACCESSORIES may pres\ent(a una epta{:ﬂe/ RISK at low power
settings. For example, with argon beam'c CQAQULale thevrisk of gas embolism rises
if there is insufficient HF power to pr Uee ‘é rapid q%er.mﬁable eschar on the target
tissue. Y \ N

8) * Apparent low output or failure-of the-H URISJCAL\QU/PMENT to function correctly at
the normal operating settings may [ndi ate” ~faulty application of the NEUTRAL
ELECTRODE or poor contact in its, connectio 4?1 this case, the application of the
NEUTRAL ELECTROD \E\and”lts‘co c‘ﬂona shohld be checked before selecting a higher
output power %, n&

G

9) The use of flam e anae heties 0LOX|d|2|ng gases such as nitrous oxide (Nz )
and oxygen 'shotld e\avo ifa urg|cal procedure is carried out in the region of
the 1h(grax\ r e hedd, unles th\ége/agents are sucked away.

Non- flar“h abtq agQ /Qu\d >be used for cleaning and disinfection wherever
N,

possub/e’\

Fla m\aple\a nts sedJef cleaning or disinfecting, or as solvents of adhesives,

I?gl h%w torevaporate before the application of HF surgery. There is a risk
of\pool\g\f ammable solutions under the PATIENT or in body depressions such as

/Thg qmb |cus a\nd in body cavities such as the vagina. Any fluid pooled in these

k- a}eéa\shaylskbe)nopped up before HF SURGICAL EQUIPMENT is used. Attention should
b \c\ahed \to the danger of ignition of endogenous gases. Some materials, for
example cc}t‘ton and gauze, when saturated with oxygen may be ignited by sparks
producedin NORMAL USE of the HF SURGICAL EQUIPMENT.

10) For PATIENTS with cardiac pacemakers or other active implants, a possible hazard
exists because interference with the action of the pacemaker may occur, or the
pacemaker may be damaged. In case of doubt, approved qualified advice should be
obtained.

11) For HF SURGICAL EQUIPMENT with an operating mode as described in 201.12.2 ¢), a
warning is required to the effect that the output from either ACTIVE ELECTRODE may
change during use.

b) A warning that interference produced by the operation of HF SURGICAL EQUIPMENT may
adversely influence the operation of other electronic equipment.

c) * For HF SURGICAL EQUIPMENT, the MAXIMUM OUTPUT VOLTAGE for each HF SURGICAL MODE
and instruction regarding the RATED ACCESSORY VOLTAGE as follows:
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1) For situations where the MAXIMUM OUTPUT VOLTAGE (U,,,) is less than or equal to
1 600 V, provide instruction that ASSOCIATED EQUIPMENT and ACTIVE ACCESSORIES
should be selected that have a RATED ACCESSORY VOLTAGE equal to or greater than the
MAXIMUM OUTPUT VOLTAGE.

2) For situations where the MAXIMUM OUTPUT VOLTAGE (U,,.,) is greater than 1600V,
calculate the variable y using the formula:

_ Umox —400[Volts]
600[Volts]

Take the smaller of variable y or the number 6. If the result is less than or equal to the
CREST FACTOR for that HF SURGICAL MODE, then provide instructio t ASSOCIATED
EQUIPMENT and ACTIVE ACCESSORIES should be selected that have a{ RATE ACCESSORY
VOLTAGE equal to or greater than the MAXIMUM OUTPUT VDLTAGE

3) For situations where the MAXIMUM OUTPUT VOLTAGE (Up4) IS , and
the CREST FACTOR is less than the variable y calculated ab Ve,\a\ ar sh | be
provided that any ASSOCIATED EQUIPMENT and ACTIVE obﬁss RIES \ﬁij:\mﬁ such

uahvol

mode or setting must be rated to withstand the comb\{atlon {Rf\a\ct age and
CREST FACTOR. /\ AN \

"~

Where the MAXIMUM OUTPUT VOLTAGE varies wj e\o\tﬁm\ settlng,vihat information
shall be presented diagrammatically as a func on of o] ut\s\thn

A warning that failure of the HF SURGICAL EQUIPJ(EN\)ouId result in arrunlntended increase
of output power. \ ~

20 7
* A statement of compatibility mttﬁgpe ifiC MONITORING, NE: J\“

RING NE fis_used with a CONTACT QUALITY
and th‘KPATIENT will not result in an auditory

A warning that, unless a compatlbq M
MONITOR, loss of safe contact between the

alarm. \ o

\
NOTE 1 This rcqmrcrnent/dbe\s ngt*.’a‘pplx Hr\e.uras})cn EéQlPMENT only incorporating BIPOLAR output.
NOTE 2 This requlremen oes\J’not apply\\HF SURGm“r‘AC EQUIPMENT intended for use without a NEUTRAL

ELECTRODE. (See 2011 f‘\N
Where the t pé@tu‘r{e ert E\UT\FML ELECTRODE during intended or foreseen use,
may exce@n@h its |IS\ ub 1a 1 1.2.2 of the general standard or 201.15.101.5

of this standard,. instructions \Krmngs and cautions for proper use of the NEUTRAL
ELECTRODE s be\p\ro ided./

*A warnlng\gdd(e he“risks sultlng from neuromuscular stimulation which can occur
especm(Uy\wmQ mo which produce electrical arcs between the ACTIVE ELECTRODE and
tissue.

I:I\F‘ UP\QI\AL UIPMENT that can be energized without continuous activation of a
SWITCH d\as p r subclause 201.8.10.4.101.2, warnings and/or cautions regarding

the rlsk&

201.7.9.2.14 hcc’essories, supplementary equipment, used material

Addition:

The instructions for use shall include:

a)

Information concerning the selection and use of HF SURGICAL ACCESSORIES In order to
avoid incompatibility and unsafe operation (see also 201.15.4.1.101 and 201.15.4.1.102).

Advice for the OPERATOR to avoid HF output settings where MAXIMUM OUTPUT VOLTAGE may
exceed RATED ACCESSORY VOLTAGE.

Advice concerning the compatibility between a MONITORING NE and a CONTACT QUALITY
MONITOR.

Advice for the OPERATOR regularly to inspect the ACCESSORIES. In particular, electrode
cables and HF ENERGIZED ENDOTHERAPY DEVICES (see IEC 60601-2-18) should be checked
(e.g. under magnification) for possible damage.
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e) * For ASSOCIATED EQUIPMENT and ACTIVE ACCESSORIES, including separately supplied parts
thereof, the RATED ACCESSORY VOLTAGE .

f) * On end use packaging for NEUTRAL ELECTRODES:
— If marked for single use, an expiration date.

— Information necessary to prevent burns at the NE site, e.g. limitation of output setting,
PATIENT preparation and/or activation duration.

— If intended for use only on small PATIENTS, a marking in kg indicating the maximum
PATIENT weight for which it is intended to be used. See 201.15.101.5

g) * On instructions for use for MONITORING NEUTRAL ELECTRODES!
— A statement of compatibility with specific CONTACT QUALITY MONITOR(Q/\
dhrmg\ intended or

h) HF SURGICAL ACCESSORIES where the temperature under the N
foreseen use, may result in the temperature exceeding the I/;Prr list x@ause
11.1.2.2 of the general standard or subclause 201.15.101.5 of this stan shall be
accompanied by instructions, warnings and cautions for/rhe\p{{)p r ‘use ak UTRAL

ELECTRODES. \
i) On instructions for use for HF SURGICAL ACCESSORIES in n or use onl \wnh specific HF
SURGICAL EQUIPMENT or HF waveforms or voltages, a dei'\ e\\s m nt\(o tt}an effect.

S
201.7.9.2.15 Environmental protection \

( \/
*\ \* \ / /
— Provide advice to the OPERATBR reba\' g the advksabﬂ)) of the use of smoke-plume

Addition:

extraction. %
201.7.9.3 Technical description ( [”‘\\\ /\
N e~ Wi NM
201.7.9.3.1 *General-’\' L T S P
\ N % 1
Addition: M & el
ARG RN

-  power outﬁ ta > MON POLAR outﬁuthr all HF SURGICAL MODES available, any variable
“blend” con g\set to the aximum position) including:

« diagra p(\iv\/é ut'put at full and half output control settings minimally
over 1hﬁf \[e5|s nce 100 Q to 2 000 Q, but extended as necessary to
mcl TE Lom

. dlagJams walpg ﬁower output versus the output control setting at a specified
r*es@\née in the ( ange as defined above;

- po% ou‘ﬁ:@t gata _~ BIPOLAR output (for all HF SURGICAL MODES as defined above)
includin

. dlagrams\sh‘gwm’ the power output at full and half output control settings minimally
over the range of load resistance 10 Q to 1 000 Q, but extended as necessary to
include the RATED LOAD;

-« diagrams showing the power output versus the output control setting at a specified
load resistance in the range as defined above;

— voltage output data — MONOPOLAR and BIPOLAR output (for all HF SURGICAL MODES
available). Maximum voltage data required by 201.7.9.2.2.101 c);

— where HF SURGICAL EQUIPMENT is specified for use without a NEUTRAL ELECTRODE, this shall
be stated,;

— where HF SURGICAL EQUIPMENT or ASSOCIATED EQUIPMENT is designed to have a single,
fixed output setting, then reference to “half output control settings” shall be ignored.
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201.8 Protection against electrical HAZARDsS from ME EQUIPMENT
Clause 8 of the general standard applies, except as follows:

201.8.3 Classification of APPLIED PARTS
Addition:

aa)The APPLIED PARTS of HF SURGICAL EQUIPMENT shall be TYPE BF or TYPE CF APPLIED
PARTS.

Additional subclause: 1:
~N ~
201.8.4.101 * NEUTRAL ELECTRODE monitoring circuit / \ )

HF SURGICAL EQUIPMENT having a RATED OUTPUT POWER of more/than S W shall b }owded
with a CONTINUITY MONITOR and/or a CONTACT QUALITY MONITOR é{ra ng o'as to.de-energize
the output and to give an audible alarm when a failure oft U'FRAL\\\E%E;:\TRODE circuit or its

connections occurs. The audible alarm shall meet the\ so unements of
201.12.4.2.101 and shall not be externally adJustabIe/

( '\ /'
NOTE This audible alarm and visible indicator light are nohqt%dgﬂ I;b 7 et the defln‘l(on of an ALARM SIGNAL in
IEC 80601-1-8. See also Clause 208 of this stapdard \.*

rd
The monitoring circuit shall be suppllg fro a owér\T\ﬁurQe |sac;%tvd from the MAINS PART and
from earth and having a voltage not excElen e limitation of monitoring current for a
CONTACT QUALITY MONITOR is defined in201. 8 ? 3 \\

N,

201.7.8.1). %4

N\ 7
Compliance of befﬂ\ NIT I \ch ed by operating the HF SURGICAL EQUIPMENT at
maximum output go'\[ro! sett tin eratmg mode into the circuit shown in Figure
201.103. The swjtch-is sed nd Qpen d ive times and the HF output shall be disabled and
the alarm shall so 1d éf\ea emng\gf’the switch.

\

Compfrancgqu CONTACT dygg]’MOMTOR is checked by switching on the mains of the HF

\
An additional visible \wrﬁmg zonﬂ a} red\\lndlcator light shall be provided (see
N \

SURGICAL EQUIP: T and tting its controls for MONOPOLAR operation, except that it shall not
be ac Th n\a\c patible MONITORING NE, selected according to the advice per
201.749.2 s connected to the NE connections of the CONTACT QUALITY MONITOR. The
NE is then p )s,;e ecording to marked instructions for use, with full contact on a human
subject or a-suitabl surrogate surface, and the CONTACT QUALITY MONITOR is set up according
to rnstructrons\fw e The HF SURGICAL EQUIPMENT is then activated in a MONOPOLAR HF
SURGICAL MODE. No alarm shall sound and HF output shall be present. With the HF SURGICAL
EQUIPMENT now activated, the contact area between the NE and the human subject or a
suitable surrogate surface is gradually reduced until a NE alarm occurs. The remaining contact
area (alarm area), A, shall be recorded for subsequent thermal rise testing per subclause
201.15.101.5, and no HF output shall be produced when activation is attempted.

This test shall be repeated along both axes using at least three samples of each compatible
MONITORING NE.
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/ HF SURGICAL EQUIPMENT
ACTIVE o
NE1 © i d
R 500 Q2
SWi1 500 Q
NE2 o 1
For single plates: R=0Q
For split plates: R as specified by the manuP{turer s
to keep the equipment active with-SW1
[ \\\/
/ \ \\

NOTE NEUTRAL ELECTRODES which ams\m‘n\\\it:\an tw\%rts ?E/Id be tested accordingly.
r

Figure 201.103 — Circuit s table(\fo\\ |ng\(:\9mpllance to 201.8.4.101
o

201.8.4.102 * Neuromusau[?rﬂl Iatlor\)

In order to mlnlmlzd \t{le ‘poss\iblkrty\ of eummu cular stimulation, a capacitance shall be
incorporated into thi C|Fc\u\t\so \?S:n it is effectively in series with the ACTIVE
ELECTRODE or ofieco &uctor BIPQ%‘\ ELECTRODE. This capacitance shall not exceed 5 nF
for MONOPOLA \gyﬂ clrcm\3 nF-for BIPOLAR PATIENT circuits. The d.c. resistance
between AcTIVE apd ECTRODE terminals, or between the terminals of a BIPOLAR

output circuit, S,b‘:‘ﬂk Q.

otbh Iess\than

Compf‘ran c e } specn'on of the circuit arrangement and by measurement
of fhe esrsta e twi Qp the output terminals.

201.8.5 \1.{ \QME\\ﬁQF PATIENT PROTECTION (MOPP)

e
Amendment: \/>

For HF SURGICAL EQUIPMENT and HF SURGICAL ACCESSORIES, the CREEPAGE DISTANCES and AIR
CLEARANCES of insulation between the HF APPLIED PARTS and the ENCLOSURE including SIGNAL
INPUT PARTS and SIGNAL OUTPUT PARTS, between the HF APPLIED PARTS and any intermediate
circuit and between different HF PATIENT CIRcUITS shall be at least 3 mm/kV or 4 mm,
whichever is the greater. The reference voltage shall be the maximum peak voltage. These
separations need not be subjected to the dielectric strength test of 201.8.8.3.

NOTE: These creepage distances and air clearances are intended to represent two means of protection.

This requirement does not apply for components when the adequacy of ratings can be
demonstrated, for example by component manufacturers’ ratings or by the dielectric strength
test of 201.8.8.3.
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201.8.5.2.3 * PATIENT leads

Amendment:

This requirement shall not apply to the ACTIVE CONNECTORS or to any NE connectors except as
detailed below.

For NEUTRAL ELECTRODE cables, the connector which is remote from the PATIENT shall be
constructed so that the connections can not contact conductive live parts of FIXED mains
socket outlets or MAINS CONNECTORS.

If able to be plugged into a FIXED mains socket-outlet or MAINS CONNECTOR,/ the S\al\d part shall
be protected from making contact with parts at mains voltage by insulati idi
CREEPAGE DISTANCE of at least 1,0 mm and a dielectric strength of 1 5

Compliance is checked by inspection and by applying the di Fagtn!c th
conductive connection of that part of the connector .fdenfmed ab&ve \

201.8.5.5 DEFIBRILLATION-PROOF APPLIED PARTS «\\ \ \\ P,

Amendment: \ Y
\ \//

N\
PATIENT circuits of HF SURGICAL EQUIPMENT shalk be coh’sm‘g e/\as APPLIED PARTS in the context

of this subclause. J\-/
%
\\ b S, g
Compliance is checked by the common-mode Feg;nfy, as described in subclause 8.5.5.1 and

Figure 9 of the general srandard usin a test-voltage of 2}\/ instead of 5 kV.

After this test, HF SURG!E fPME\T sﬂ\aH be) ;fe of meeting all the requirements and
tests of this stand f pgrf its ) mfended function as described in the
ACCOMPANYING DOCUI EN{;r it

201.8.6.1 * Appli

ty of \ets/
& {Ll\yo requwe\\ n

Addition: AN Sl S

Sgsi
Generally, \ch'}‘{VE ARTH CONDUCTOR shall not carry functional current. However, in HF

SURGICAL EQUIP PMENT hav |an a/R’ATED OUTPUT POWER hot exceeding 50 W and intended for use
witho EUTRAL ET.E RODE, the PROTECTIVE EARTH CONDUCTOR of the mains cord may be
used as-a M n path{or e functional HIGH FREQUENCY current.

201.8.7.1 "}n\\al)requirements

ftem b)

Addition:

— with the HF not energized, but in such a way that the low-frequency LEAKAGE CURRENTS
are not affected.

Amendment:

These investigations shall be carried out with the HF SURGICAL EQUIPMENT switched on but with
PATIENT circuits not activated.

201.8.7.3 * Allowable values

item b)
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Addition:

PATIENT AUXILIARY CURRENTS associated with CONTACT QUALITY MONITORS shall not exceed the
allowable values for TYPE BF APPLIED PARTS.

item e)
Amendment:

The 10 mA limit for LEAKAGE CURRENT does not apply to HF LEAKAGE CURRENTS tested from
ACTIVE and NEUTRAL ELECTRODES with PATIENT circuits activated (see 201 .87.{_3.’1‘0

Additional subclause:

X
201.8.7.3.101 Thermal effects of HF LEAKAGE CURRENTS /‘ <

\ \
In order to prevent unintended thermal burns, HF LEAKAGE RRE&e \
NEUTRAL ELECTRODES with HF PATIENT circuits activated s\al Eiep%pd\ing OQ their design,
comply with the following requirements. ﬂ\ \\ \\V

NOTE Independent requirements and conformance tests for H su GlGAngmb\xa\pd’ALLtbbokltb are under

consideration. /’
s 208 L Oy
*a) HIGH FREQUENCY LEAKAGE CURRENTS \ (
\ \ \
1) NEUTRAL ELECTRODE referenced to\;earth

The PATIENT circuit is isolated rom earth uf\%{/}EUTRAL ELECTRODE is referenced to
earth at HIGH FREQUENCIES by co nts xample a capacitor) satisfying the
requirements of @ TYRE F APPLIED PAR n tested as described below, the HF
LEAKAGE CURRENT flomﬁg from t EUTRAL“E{ECTRODE through a non-inductive 200 Q

resistor to earth's! x\
Compﬁ@\;s hecke i th mwm tests.

Test 1 \JHe st is per o d lo} each single output of the HF SURGICAL EQUIPMENT in
turn with th e.-' ro e C electrodes as shown in Figure 201.104. The cables
are spa : on an insulating surface 1 m above an earthed conductive
plane

The ou\t\ ] ith 200 (2 and the HF SURGICAL EQUIPMENT is operated at
/ma g in each operating mode. The HF LEAKAGE CURRENT flowing

% T%@@AL\ELECTRODE through a non-inductive resistor of 200 £2 to earth is

\\\‘v’>
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Key

@ SUPPLY MAINS . \\
® Table, madé of\lns\u ing \1\
@ HF SURGICAL UIPM

@ ,‘\CTIVE?L(E

@ RAL LE(\Z%;E

oa rs ance, 00

® Mea |.|r|n rési M
nt meter

©® E rthés{ duchﬂﬁp "
Figu

@ 4 Measurement of HF LEAKAGE CURRENT with NEUTRAL ELECTRODE
/\ \ “\referenced to earth and load between electrodes

Te2\Th \F\SJRG;‘CAL EQUIPMENT Is set up as for test 1, but the 200 {2 load resistor
is connected’ between the ACTIVE ELECTRODE and the PROTECTIVE EARTH TERMINAL of the
HF SURGICAL-EQUIPMENT as shown in Figure 201.105. The HF LEAKAGE CURRENT flowing
from the NEUTRAL ELECTRODE is measured.
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P s = = = : - - » \ 1196/06

X

m
/

s

y
SUPPLY MAINS

Table, made of insulating m terlal
HF SURGICA‘!,/E IPMENF—_
ACTIVE ELECTRODEN, |

ori cbnla th metal foil of the same size

- ©OO0POOOOO

L d resistarice
\ *
rd
co uct ve plane ™
Flgu re 20 I.II' t of HF LEAKAGE CURRENT with NEUTRAL ELECTRODE

re ce t rth and load from ACTIVE ELECTRODE to earth
2), rﬁE«.L

/
EC ROQE isolated from earth at HIGH FREQUENCY

rgyrt is isolated from earth at both high and low frequencies, and the
|so|a‘hqn sh | be such that the HF LEAKAGE CURRENT flowing, in turn, from each
electrode~through a 200 Q non-inductive resistor to earth does not exceed 150 mA
when tested as described below.

Compliance is checked by the following test.

The HF SURGICAL EQUIPMENT is set up as shown in Figure 201.106, the output being
unloaded and loaded at the RATED LOAD.

Any metal ENCLOSURES of CLASS Il HF SURGICAL EQUIPMENT and INTERNALLY POWERED HF
SURGICAL EQUIPMENT shall be connected to earth. HF SURGICAL EQUIPMENT having an
insulating ENCLOSURE shall be positioned on earthed metal having an area at least
equal to that of the base of the HF SURGICAL EQUIPMENT, during this test. The HF
LEAKAGE CURRENT is measured from each electrode in turn while the HF SURGICAL
EQUIPMENT is operated at maximum output setting in each HF SURGICAL MODE.

NOTE The above requirements do not apply for HF SURGICAL EQUIPMENT having @ RATED OUTPUT POWER
not exceeding 50 W and intended for use without a NEUTRAL ELECTRODE.
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5 (@
\_\ \‘\.
—)
A
L
7 '\_\. i
r (8 (@
.
// im

=

SUPPLY MAINS
Table, made of insulating material
HF SURGICAL EQUIPMENT
ACTIVE EL:Q{R(;bE AN

r o) o
NEUTRAL ELE ROD\E\metalllc in.contact w‘l etal foil of the same size
Measur| nh\re )s ce, 26\1\1 —~—

t meter N\
{Q ond uctl@plah& \ \‘ 4
\.
e'a§ur ent of HE/L'EAKAGE CURRENT with NEUTRAL ELECTRODE isolated
from earth at HIGH FREQUENCY

CEOOEOEO 3

et
) BIP ’N égtu N\,
ATlEhﬁ\%;lr ts (ﬁfically designed for BIPOLAR application shall be isolated from

rth\an KE erAPPLIED PARTS at both high and low frequencies.

Th‘e CURRENT flowing from either pole of the BIPOLAR output to earth and to
the NE Ej_ECTRODE via a 200 Q non-inductive resistor in each line shall not exceed
the value h’l’ch produces a power in a 200 Q non-inductive resistor equal to 1 % of the
maximum BIPOLAR RATED OUTPUT POWER, with all output controls set to maximum.

Compliance is checked by the following test.

The HF SURGICAL EQUIPMENT is set up as shown in Figure 201.107. The test is
conducted using one side of the BIPOLAR output and using BIPOLAR and (if applicable)
NEUTRAL ELECTRODE leads supplied or recommended by the manufacturer. The test is
conducted with the output first being unloaded and then repeated with the output
loaded at the RATED LOAD. The squared current value multiplied by 200 @ shall not
exceed the requirement above. The test is then repeated for the other side of the
BIPOLAR output.

Any metal ENCLOSURES of CLASS Il HF SURGICAL EQUIPMENT and INTERNALLY POWERED HF
SURGICAL EQUIPMENT shall be connected to earth. HF SURGICAL EQUIPMENT having an
insulating ENCLOSURE shall be positioned on earthed metal having an area at least
equal to that of the base of the HF SURGICAL EQUIPMENT.

IEC 1197406
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During all measurements of HF LEAKAGE CURRENTS, the POWER SUPPLY CORD of the HF
SURGICAL EQUIPMENT shall be folded up to form a bundle having a length not exceeding

40 cm.

NOTE The above requirements 1), 2) and 3) apply to HF SURGICAL EQUIPMENT with both TYPE BF and TYPE CF
APPLIED PARTS. Requirements for HF ENCLCSURE LEAKAGE CURRENTS are under consideration.

A

B % S
oﬁnsulaﬁng\Q erial
E\:{uha

cT RO\QE,

/@\ Reu \ger
E ) Eaﬁgt;d{m, ctive plane

@
\\.\}ctiv ed BI/POLAFE ELECTRODE

@ Lead resistance as required with HF power measuring device

IEC 1198406

NT
m?ﬁmc or in contact with metal foil of the same size

Figure 201.107 — Measurement of HF LEAKAGE CURRENT from a BIPOLAR ELECTRODE

*b) HIGH FREQUENCY LEAKAGE CURRENTS measured directly at the HF SURGICAL EQUIPMENT

terminals

The preceding item a) may alternatively be fulfilled with a limit of 100 mA for 1) and 2) and
with unchanged limits corresponding to 1 % of the BIPOLAR RATED OUTPUT POWER into
200 Q and not to exceed 100 mA for 3) when the HF LEAKAGE CURRENT is measured

directly at the HF SURGICAL EQUIPMENT terminals.

Compliance is checked by measurement similar to the tests described in 201.8.7.3.101 a),
but without the electrode cables, and using leads as short as practicable for connecting
the load resistor, the measuring resistor and the current measuring instrument to the HF

SURGICAL EQUIPMENT terminals.

c) Cross-coupling between different HF PATIENT CIRCUITS
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When any other PATIENT circuit is activated at its highest output settings and at all available
operation modes, then:

1) A non-activated MONOPOLAR PATIENT circuit shall produce no more than 150 mA HIGH
FREQUENCY current into a 200 Q load to earth and, in turn, to the NEUTRAL ELECTRODE.

2) A non-activated BIPOLAR PATIENT circuit shall produce no more than 50 mA into a 200 Q
load connected across the two terminals or — with short circuited terminals — into a
200 Q load to earth and into a 200 € |load to the NEUTRAL ELECTRODE (both currents
added, see Figure 201.107).

Compliance is checked by measurements using the test arrangements specified in

subcfause 201.8.7.3.101 b) and the HF SURGICAL EQUIPMENT is set’_“p\as shown in
Figure 201.106 (for MONOPOLAR) or Figure 201.107 (for BIPOLAR PAIQ::NT car}wts)

201.8.8.3 Dielectric strength

Amendment:

The requirements and tests for HF SURGICAL ACCESORIE

201.15.101.4. /

/ N
Additional test conditions: ,\\. ( /

aa)lf, during dielectric strength testing \so}id |n§/ula\~:jn f9r’m|ng MEANS OF PATIENT
PROTECTION, a breakdown or-flashov ocGUrs th\rough the atmosphere at the AIR
CLEARANCE spemfled in 8.9 of 1hé\qen a tan rd and 201.8.5.1.2 of this standard, an
insulating barrier may be placéd to p \.rent thlibreakdown so that the protective
insulation can be tested.

bb)If, during dlelecj;ric\strength\t ti g\of] sc{‘}msulatlon forming MEANS OF PATIENT
PROTECTION, a br\eakdb n or flashover occurs at the CREEPAGE DISTANCE specified in

8.9 of the ge n ard'\and 0*..8@2 of this standard, then the test shall be
carried out o] ts\vghic provide MEANS OF PATIENT PROTECTION, such as

transfor{ém% Iays toqou r$~or CREEPAGE DISTANCES on printed circuit boards.
b ]

N\ >

\ '\J’\

cc stY_ufsulauon

Additional subclalsés:

X
201.8.8.3. 101 Ty

ACTIVE AC Ess \R&r of ACTIVE ACCESSORIES shall be sufficiently insulated to
mitiga ni tende mal“burn risk to the PATIENT and OPERATOR under conditions of
NORMAL\\USE \

Compliance Q*ahgcl; d as follows:
o

Test samples, other than those marked for single use, shall have undergone the sterilization
methods and number of cycles as outlined in the instructions for use. See 7.9.2.12 in the
general standard.

The insulated parts of all ACTIVE ACCESSORIES, other than ACTIVE HANDLES and ACTIVE
CONNECTORS, shall be preconditioned by immersion in 0,9 % saline for 12 h. Operative
conductors which may have been exposed in preparation for testing, as well as the insulation
of the cords of ACTIVE ACCESSORIES within 100 mm of the ends, shall be protected from
contact with saline. Upon completion of this preconditioning, excess saline shall be removed
from surfaces and cavities by shaking and/or wiping with a dry cloth.

Immediately following saline preconditioning, applicable electrical testing shail be conducted
in the following order:

—  HF leakage (201.8.8.3.102);
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— HF dielectric strength (201.8.8.3.103);
— mains frequency dielectric strength (201.8.8.3.104).

201.8.8.3.102 * ACTIVE ACCESSORY HF leakage
a) Measured HF LEAKAGE CURRENT
The insulation applied to cords for ACTIVE ACCESSORIES intended for MONOPOLAR application

shall limit HF LEAKAGE CURRENT /joakage Passing through the external surface of the insulation
to less than

lieakage [MA] =9,0x10-6 xd X L X figgy X Upeax Where PR

{

A\
d = sgmallest outer dimension of the insulation in mm, Gl
fiest = HF test voltage frequency in kHz, {\ \
L = length of sample insulation through which HF LEAKAGE c;tjﬁ\RE@\Eés\seKQ/@, and
Upeak= Peak HF test voltage. 25 % % 4

. o O \\
The corresponding limit for cords intended for BIPOLAR/’\-ppl@aﬂo\nm \\\\/’
p \ ,

feakage IMA] = 18x1075 x dX L Xfiot XUpea 3 t 1 N

| \\/._/Q N

g
Compliance is checked as follows: &\ \
LY

™~
The full length of the sample fnsu:‘atioﬁcggt t
more than 30 cm of length, shall be immersed_ in
soaked porous cloth. All aa(aﬁ\.;:e" ek conductors s be connected together to one pole of
an HF voltage source having an approximately sinysoidal waveform and a frequency fiest OF
300 kHz to 1 MHz. opposite p of-the HF vditage source is connected to a conductive
electrode immersed in ( i th or t O?I'W/rapped around the midsection of the saline-
soaked cloth. EAKAGE C \an> monitored by means of a suitable instrument
connected in s ?E the

ENT Tieakage !
voltage source output. The HF test voltage U,e,y is monitored
between the HF vo oles

ce out
O\

The HF test vo 395\ is
ACCESSORY/ VOLT/ ENor

eak
00
exceed the\ pea}’ﬁe\ limit. /

o N \P ,
b) Measur F age capacitance
) S\id\'{\ '%\Elk\q/ P
The precedlhg\i';em a) may alternatively be fulfiled by limiting measured HF leakage
[G tdé

capacitance fo intended for MONOPOLAR application to no more than

_an{:ed until the peak voltage equals the lesser of RATED
eak- 1€ measured HF LEAKAGE CURRENT lioaxage Shall not

Cleakage [pFJ =2xdxL

and for cords intended for BIPOLAR application to no more than

Cleakage [pFJ =4xdxL

where:

d = smallest outer dimension of the insulation, in mm, and
L = length of sample insulation immersed in saline bath, in cm.

The measured HF leakage capacitance shall not exceed the specified relevant limit.
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Compliance is checked as follows:

The full length of the sample insulation except that within 1 cm of exposed conductors, but no
more than 30 cm of length, shall be immersed in a 0,9 % saline bath. All operative inner
conductors shall be connected together to one measuring terminal of a capacitance-
measuring instrument having a sensing frequency of 100 kHz to 1 MHz. The opposite
measuring terminal of the capacitance measuring instrument is connected to a conductive
electrode immersed in the saline bath. HF leakage capacitance is the capacitance indicated by
the capacitance measuring instrument when operated according the instrument
manufacturer’'s recommended practices.

NOTE Hr leakage limits and tests for all parts of ACTIVE ACCESSORIES are under consideratioﬁﬁ“\\

|
\

201.8.8.3.103 * ACTIVE ACCESSORY HF dielectric strength

/A\ \ \
The insulation applied to ACTIVE ACCESSORIES shall be capable of Vﬁ{hs\t ing \Qa e of
120 % of the RATED ACCESSORY VOLTAGE.
Compliance is checked as follows: \

\/

The tests shall be performed at a test voltage related %\t{le\%TED CCESSORY VOLTAGE
specified by the manufacturer of the HF SURGICAL A CE{{SQRY in fhe inastructions for use (see
201.7.9.2.14 e), as detailed in the fO”OW.‘ngl: ,meth s. \Eor he cords of ACTIVE
ACCESSORIES and ACTIVE ELECTRO a peytio of \ b@anon which has been
preconditioned in saline is wound with.a x}mum a( five\ urh‘s’o are conductive wire having
a diameter of 0,4 mm + 10 % at a pitch of at\least 3 mm without' deforming the surface of the
sample. If necessary to prevent inadvertent a ; ch\éfge. the CREEPAGE DISTANCE between
this wire and operative conductive par‘is of TIVENEL .CTR‘(;DES may be increased to 10 mm by
application of insulation e\/SJ,(ch added /\qt.fon shall have a thickness no greater than 1 mm
and shall cover no mor than\2xm TH?E\}.E TRPDE INSULATION. One pole of the HF test
voltage source shaHIpe tonnected to e c ductive test wire, and the opposite pole
shall be connected s C\ﬂta@;s;‘y(—\aﬂ% m&conductcrs in the sample being tested.

ACTIVE HANDLQDQG@?EF w> {h aqy\de\ta able cords and detachable ACTIVE ELECTRODES
which are speci g/é\s compatible, sﬂah‘pe wrapped in a porous cloth soaked in 0,9 % saline.
This cloth shall r the entire e:(tenb( surface of the handle and extend at least 150 mm on
to the surface {Q the vord and 5. mm oen to the ACTIVE ELECTRODE INSULATION. If necessary, the
CREEPAGE E/& CE Qe eeﬁxther/?w and exposed operative conductive parts of the ACTIVE
ELECTROD }\bé .fnsur'a d a?s>descnbed above. The midsection of the saline-soaked cloth is
wrappe;d\wr mera\f%f nnected to one pole of the HF test voltage source. All operative
inner <cond ‘toré\hq the ampf‘es being tested, including the operative tip(s) of the ACTIVE
ELECTRO\EJEH%%};' b@ enpected simultaneously to the opposite pole.

The peak HF festof?age is monitored between the HF voltage source output poles. The output
of the HF test voltage source is then increased until the peak voltage equals 120 % of the
peak voltage according to the RATED ACCESSORY VOLTAGE and maintained for 30 s in such a
manner that it stresses the insulation of the test sample. No breakdown of the insulation
material shall occur and the same insulation shall subsequently be tested at mains frequency
according to 201.8.8.3.104.

NOTE Elue corona is normal and is not considered a breakdown of insulation.

Those parts of the test samples which are not insulated in NORMAL USE shall be adequately
protected against contact with the saline solution during preconditioning, and this protection
shall be left in place during the tests.

Tests:

Apply an approximately sinusoidal voltage at a frequency of 400 kHz + 100 kHz with a
continuous waveform, or alternately with a modulated waveform (modulation frequency higher
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than 10 kHz) with the peak test voltage equal to 120 % of the peak voltage according to the
RATED ACCESSORY VOLTAGE specified by the manufacturer of the HF SURGICAL ACCESSORY and
with a test CREST FACTOR (cfi.qt) Which is defined as follows:

For RATED ACCESSORY VOLTAGES less than or equal 1 600 V:
Cligst £2
For RATED ACCESSORY VOLTAGES greater 1 600 V and less than or equal to 4 000 V:

Uace —400[Volts]

Cliagt = #10 % where
fost 600 [Volts] : o
U,.c = RATED ACCESSORY VOLTAGE in volts \
\ \
For RATED ACCESSORY VOLTAGES greater 4 000 V: (/\\ Y

Clest = 6 +10 % /\\\ \_

\

specific approval shall withstand 120 %-of the ak outp t e of such HF SURGICAL MODE

or output setting. They shall be tested under the saf d described above but with

the actual crest factor of such HF SURGIGAL M@DE.or o t setting (see 201.7.9.2.2.101 ¢) 3)).
P

201.8.8.3.104 * ACTIVE ACCESSORY mains freq\ué’rQy\d\e}:tnc strength

\
ACTIVE ACCESSORIES intended to be used with HFrsuR\Glgh ‘@ES Qr oquut settings requiring
it

The insulation applied t§ an\.Q IVE SSOR:Q |nglé%ldlng those portions of insulation having
3, shal|*withstand a d.c. or mains frequency peak

EsEsséRY VOLTAGE specified by the manufacturer

been tested at HF acr.;ordl 01.8.8.
voltage of 1 000 V g e\a{er th@ th%\RKE
of the HF SURG§ AGQES O

>

Compliance is t

KfQJKW\S\\J\

The test voltag n&' shall preduce a d.c. or mains frequency signal. The test duration shall
be 30 s for AGTIVE HANDLES and ACTIVE CONNECTORS. The test duration for the cords of ACTIVE
ACCESSORQM‘ 5 ﬁNQ Although corona discharge may occur, no breakdown of the
insulation. Gx flashover shall occur. Immediately after this dielectric strength test, any
incorporated. %ﬂi TCH shall be operated 10 times. An ohmmeter shall be used to test

wherher\the\sWNch\f méchamsm operates as intended to ensure that, when connected to HF
SURGICL EQUIHIQUT%}?@ HF output will be de-energized when the FINGERSWITCH is released.

The insulated parts of ACTIVE CONNECTORS more than 10 mm CREEPAGE DISTANCE from
exposed operative conductors shall be wrapped with a porous cloth soaked in 0,9 % saline.
The midsection of the cloth is then wrapped with metal foil. The test voltage is applied
between the foil and all of the operative ACTIVE CONNECTOR contacts.

The entire length of the insulation of cords of ACTIVE ACCESSORIES, including that portion
previously tested at HF according to 201.8.8.3.103, but exclusive of the sections within
100 mm of the ends, shall be immersed in a bath of 0,9 % saline. The test voltage is applied
between a conductive electrode immersed in the saline bath and all of the conductors in the
cord simultaneously.

ACTIVE HANDLES complete with detachable electrodes are prepared for testing and connected
to the test voltage source using the same techniques as described in 201.8.8.3.103. The
saline-soaked cloth and foil applied for that test may be left in place for this test provided care
is taken to ensure that the cloth remains thoroughly wetted.
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201.8.9.1.5 ME EQUIPMENT RATED for high altitudes

Amendment:

This requirement does not apply for the separation between HF PATIENT CIRCUITS and the
ENCLOSURE including SIGNAL INPUT PARTS and SIGNAL OUTPUT PARTS and between different HF
PATIENT CIRCUITS.

For HF SURGICAL EQUIPMENT and ASSOCIATED EQUIPMENT, requirements for separation between
HF PATIENT CIRCUITS and the ENCLOSURE including SIGNAL INPUT PARTS and SIGNAL OUTPUT
PARTS and between different HF PATIENT CIRCUITS are specified by 201.8.5.1.2.

7
opgr;ei\control
[ %

201.8.10.4 Cord-connected HAND-HELD parts and cord-connected fi

devices 2N <
By Ny
201.8.10.4.1 Limitation of operating voltages /\ \. \ )
Subclause 8.10.4.1 of the general standard does not apply 201\81Q4
LS %
201.8.10.4.2 * Connection cords o \Q‘ A\ W
B \ % ) v
~ N\
Replacement: / \ 3
| ,\k () / 4 v
gl

Anchorages of cords of ACTIVE ACCES ‘bﬂﬁs}ia T\b@\demgneqTP ﬂmlze the risk to PATIENTS

and OPERATORS arising from damageio ¢ ctors\or insula or) caused by cable flexure or
excessive tension.

,

oﬁowmg test:

Compliance shall be checked by mspe@ﬁ\ am{w
AN —_
N \\ }

The anchorages on ACTIOE HANQLES and\Q\TNE CONNECTORS are tested one at a time.

The ACTIVE HANDLE %ﬁ \GONA}E\}GR u\mjer rest is FIXED in an apparatus similar to that
shown in ng{}? 08, s6 that when the oscillating member of the apparatus is at the
middle of its tri the ord'\ where it leaves the part under test, is vertical and
passes through f e axi ax?%‘c; at e cord is passed through an aperture 300 mm from
the axis of osci and\a Jghf e uaf to the cord and connector of the ACTIVE ACCESSORY
is affixed to IOW\(ms rture for the purpose of applying tension to the cord. The
maximum :an’re{céxof\the b\e ghou,"d not be more than 2 times the diameter of the cord.

/
Wher an \M\Xf\%@e of\she ACTIVE HANDLE or ACTIVE CONNECTOR under test is fitted with two
or more “card sb,a’f," be tested together, with the total weight affixed to the anchorage
being the stm.of thé>we;ght5 required to be applied to each cord individually.

The oscillating member is rotated through an angle of 90 ° (45 ° on each side of the vertical).

The number of cycles applied to cable anchorages of ACTIVE HANDLES shall be 10 000 (200 for
ACTIVE ACCESSORIES marked for single use only) at the rate of approximately 30 cycles per
minute. The number of cycles applied to anchorages of cables of ACTIVE CONNECTORS shall be
5 000 (100 for ACTIVE ACCESSORIES marked for single use only) at the rate of approximately 30
cycles per minute.

After the test, the cord shall not have worked loose nor shall it show any damage. For multi-
conductor cables there shall be no short circuits between individual conductors. The
tensioning weight shall be increased to 1 kg and individual conductors checked for continuity
using a d.c., current not in excess of 1 A.
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- Handle or connector

Axis of oscillation - f

\\ \\\
Figure 201.108 - Tesi apparat s for an\c\a % éf cords of ACTIVE ACCESSORY

St 5

Additional subclauses: \ Al

e

J\V !
201.8.10.4.101 *szc §E§S\R5\
g

201.8.10.4.101: ﬁeral \\‘
Except where pfo ded\\r in sj\bcra’use 201.8.10.4.101.2, HF SURGICAL EQUIPMENT and
applicable ASSO CI T Eh.LJlP haII be provided with a SWITCH SENSOR requiring
contlnuous(zrst\ in‘erde oenerglze the ACTIVE OUTPUT TERMINALS.

The s EN hall be Supplled from a power source isolated from the MAINS PART and
from e th |n “a.voltage not exceeding 12 V, if a CONDUCTIVE CONNECTION to the APPLIED
PART eXis an n %éeding 24 V a.c. or 34 V d.c. in other cases.

NOTE This reqwrem t applies to voltages appearing within SWITCH SENSORS. Common-mode HF voltages
should be disregarded.

Under SINGLE FAULT CONDITION the sSwWITCH SENSOR shall not cause low-frequency PATIENT
LEAKAGE CURRENT(S) exceeding the allowable limits (see 201.8.7.3).

Compliance is checked by inspection, functional check, and by measurement of voltage and
LEAKAGE CURRENT(S).

Where the SWITCH SENSOR is provided with input terminals intended for connection to external
electrical switch contacts, it shall not be possible to activate any output of the HF SURGICAL
EQUIPMENT when the input terminals are bridged by a resistance equal to or greater than

1000 Q.

Compliance is checked by a functional test.
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Each sWITCH SENSOR shall activate only its intended single ACTIVE OUTPUT TERMINAL and shall
control no more than one HF SURGICAL MODE at any one time.

NOTE For the purpose of this requirement the two arms of a rocker style switch are considered to be two
individual switches.

201.8.10.4.101.2 Non-continuous activation
Non-continuous activation mode of the SWITCH SENSOR is accepted only if

a) the output of the HF SURGICAL EQUIPMENT is automatically stopped in accordance with the
specific application of the equipment;

b) a visible indicator is provided to indicate to the OPERATOR that the HF 80@ EQUIPMENT
is set to such a specific application mode, and \

¢) a means of manual output deactivation is provided. /\

Compliance is checked by inspection of ACCOMPANYING DOCUME Igs\an d\{ungf.f

~._ \//

201.8.10.4.101.3 Impedance sensing activation

A SWITCH SENSOR which is intended to activate HF outp\t n fes onse the impedance
appearing between BIPOLAR ACTIVE OUTPUT TERMIN La is a}ep\ed/ only for BIPOLAR

COAGULATION. \
Where such an impedance-sensing %*I SOR% pro\/\de a’n alternative or in addition
to a contact-closure sensing SWITCH SE S\ON N

HE\Qutput to be energized solely as a
s, and

a) it shall not be possible under any CoPdltIO\Fk
Y

result of interruption e}nd restoration of the® S\

b) impedance-sensing actl\\}atldn shéll\b@ ;\rrableq gﬁly in response to a specific OPERATOR
selection, and [\\ L3 N ,I

c) that selection sh I b\e.ms“bjy\ln\ﬂ\céted to.the OPERATOR.

Impedance s ?/ug ITCH\SENSORS' \EH/ not be permitted for MONOPOLAR HF output
activation. The re énts\éf\ h\ a(b lause do not apply to SWITCH SENSORS which are
capable only o omatically ter ing HF output according to the purpose of specific
apphcaﬂon mo se 20 8 10.4.1f 101.2 a))

Compfranca is chez\.l\(‘ed\by spectron of ACCOMPANYING DOCUMENTS and functional test.

201.8 ?&4 10%;\4 \ ~F /dtswnches

Fooiswnches sha\l com ply with the following requirement (see also 201.11.6.5 and 201.12.2).

The force required to actuate the switch shall be not less than 10 N, applied over an area of
625 mm?2 anywhere on the operating surface of the footswitch.

Compliance is checked by measurement of the actuating force.

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

201.11.1.1 * Maximum temperature during NORMAL USE

Addition

Duty cycle: HF SURGICAL EQUIPMENT, set up to deliver its RATED OUTPUT POWER into a resistive
load using the electrode cable, is operated for 1 h with a DUTY CYCLE as specified by the

manufacturer but with operating times of at least 10 s alternating with a resting time of not
[

more than 30 s. [
{ D
{ %
201.11.1.2.1 APPLIED PARTS intended to supply heat to a PATIENT "\ \_ \
\\ \\ \\‘- s
Addition: S )
( \\\ \\ \\.
NN /

ACTIVE ELECTRODES are considered to be APPLIED PARTS inténdied\to supply h 5t ¥ a PATIENT
as part of their intended clinical effect (CUTTING and COAGU@WJQN ,\E\KisbLo‘su\re, f temperatures
and clinical effects is not required. M e Wy e

-

[ R o
201.11.1.2.2 APPLIED PARTS not intended to s‘up‘p y/b&.?’i 153 m\LEW
ra ") | )
Addition: N, &% \ J\/
b \\_ 2

NEUTRAL ELECTRODES are considered to be APRLI P\A‘R'\I'S not intended to supply heat to a
PATIENT. [ P b

’ \ % \ 4
AW -2 N 4
201.11.6.3 * Spillage.on ME{EQUIPME\NT\aIid—}JIE}IS%TEM
h Y N | iad
Replacement: [ . Sl

L VN NN

The ENCLOSU@f t)be HF\_SURGICA EQUIPMENT and ASSOCIATED EQUIPMENT shall be
constructed so that li lid spillage, ih. NORMAL USE does not wet electrical insulation or other

LS

components wl'azk\\\éwhe ‘_wémed, JE}B‘\Iﬂkely to affect adversely the safety of the HF SURGICAL

EQUIPMENT and‘ass CIATE QUIPMENT.
" \ \- -
, \/.\“\\ h ;
Compliance is ch ke by the following test.
AN N

&X}Qe\xﬁa\gf Wwater /s poured steadily onto the middle of the top surface of the HF
SURGICAL EQUIPMENT and ASSOCIATED EQUIPMENT over a period of 15 s. HF SURGICAL EQUIPMENT
QUIPMENT intended to be built into a wall or cabinet is tested mounted as
recommended, th€ water being poured onto the wall above the control panel. After this
treatment, the HF SURGICAL EQUIPMENT and ASSOCIATED EQUIPMENT shall withstand the
dielectric strength test specified in 201.8.8.3, and inspection shall show that water which may
have entered the ENCLOSURE cannot adversely affect the safety of the HF SURGICAL EQUIPMENT
and ASSOCIATED EQUIPMENT. In particular, there shall be no trace of water on the insulation for
which CREEPAGE DISTANCES are specified in 8.9.1 of the general standard.

201.11.6.5 Ingress of water or particulate matter into ME EQUIPMENT and ME SYSTEMS
Addition:

a) * The electrical switching parts of footswitches for HF SURGICAL EQUIPMENT and ASSOCIATED
EQUIPMENT intended for use in operating rooms shall be protected against the effects of
ingress of liquids that might cause inadvertent energization of the APPLIED PART.

Compliance is checked by the following test.
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The footswitch shall be completely immersed in 0,9 % saline to a depth of 150 mm for a
period of 30 min. While immersed, it shall be connected to a SWITCH SENSOR
corresponding to its NORMAL USE and actuated 50 times. The SWITCH SENSOR shall register
deactivation upon each release.

b) * The electrical parts of FINGERSWITCHES shall be protected against the effects of ingress
of liquids that might cause inadvertent energization of the APPLIED PART (see also
201.8.8.3.103).

Compliance is checked by the following test.

The a.c. impedance of each of the swifching terminals of the ACTIVE CONNECTOR shall be
measured using a frequency of at least 1 kHz and a voltage of less fha(; 12 V\The ACTIVE
HANDLE is supported horizontally at least 50 mm above any susfa ?79@ switch

activating parts uppermost. One litre of 0,9 % saline solution 8, pour adity from
above over the ACTIVE HANDLE over a period of 15 s so as to w fhe of the
ACTIVE HANDLE. The liquid is allowed to drain away freefy//' e\a,c\.-._\f‘ of the
switching terminals shall remain greater than 2 000 Q. \_\ \\\\ \,_

. 9
Immediately after, each FINGERSWITCH is operated and re‘ie\\qs%@ ﬂ}nes The a.c.
impedance of the switching terminals shall exceeo% OOO\Q{KQm 0,5.s after each release.

.\
/

201.11.6.7 * Sterilization of ME EQUIPMENT anrdwhlg a%ntj

Addition: K\\ &

Unless marked for single use only, f(C‘hVE SSORIES and aII detachable parts thereof,
except ACTIVE CONNECTORS detachable frormc\o ?use of tools, shall comply with the
d according to this subclause of the

requirements of this partieular standa aﬂer bﬁlng\st
general standard. Qu\lj ‘\
201.11.8 Interruptlg\qpt\ pow\&\up T‘StIT-‘PLY MAINS to ME EQUIPMENT

Addition: (\ <

When HF SURg(IrBAL QOIRM T |s shufcﬁed off and on again or when the SUPPLY MAINS is
interrupted and'\re-

a@
- the/\tput ower a\:given setting of the output control shall not increase by more
)h@n 0 %, ahd /
“thg W\R rGQLht;JDE shall not be changed except to a stand-by mode in which no
oufpu\ uced.

Compliance is c?i&c’zed by measurement of the power, averaged over a period of 1 s, and
observation of the operating mode

a) with repeated operation of the mains switch of the HF SURGICAL EQUIPMENT,

b) with interruption and re-establishment of the SUPPLY MAINS, the switch in the HF
SURGICAL EQUIPMENT being left in the "ON" position.

20112 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

Additional subclauses:
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201.12.1.101 Accuracy of output control setting

For output powers in excess of 10 % of the RATED OUTPUT POWER, the actual power as a
function of the load resistance and output control setting shall not deviate from that shown in
the diagrams specified in 201.7.9.3.1 by more than + 20 %.

Compliance is checked by performing the test of 201.12.1.102 but using appropriate values of
load resistance.

201.12.1.102 Monotonicity of output control setting

The output power shall not increase with the decrease of the output coﬁt?o
201.7.9.3.1, Figure 201.109 and Figure 201.110).

sefting (see

Compliance is checked by the following test:

a) * MONOPOLAR outputs

of five particular values of the load resistance, includi 2, 0 £2 500 0
1000 2 2000 2 and at the RATED LWVE\ CBESS0 and NEUTRAL
ELECTRODES supplied with HF SURGICAL EQUIPMENT “ar 3-m lengths of insulated
conductors shall be used for connection of{ lo d]resrs &G g

The output power as a function of the output control | f's‘%e ured at-a minimum
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IEC 1199/06

SUPPLY MAINS
Table, made hnsulatlng materia
HF SURGICAY EO\D MENT \

Key

©

®

®

@ \g
©®

@

— MONOPOLAR output

b) * B,'Po

a function of the output control setting is measured at a minimum

/of\ﬂ p@rﬂ aM of the load resistance, including 10 £2, 50 (2 200 £ 500 £,

\,{2 ng at € RATED LOAD. The BIPOLAR cord supplied with the HF SURGICAL

T r\a\;:‘ m length of two conductor insulated cord RATED 600 V or greater
shah‘ used\for the connection of the load resistors.

MANUFACTURERs shall provide specific instructions on how fto set up these
measurements on alternate forms of BIPOLAR ELECTRODES.
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SUPPLY MAINS
Table, made of |nsulat/Amatena\

HF SURGICAL EQUlPMEP&T (\:ﬁ\\
Eaﬂgéd Bo\ndqcf v?p\? e \\_) \x
A\ctwa\tﬁd BIPdLnR ELEC E ", v

LO n=.=3| ance q§equne w“lltLE,power measuring device

Fl,gi}x %01 110> o

asu< g\yf output power — BIPOLAR output
201.12.1.103 * A cur cSr fMAxN

S BCIOISIOF:

91’}TPUT VOLTAGE

\

For each HF SURGIC&L ODEavai Le/in HF SURGICAL EQUIPMENT, the MAXIMUM QUTPUT VOLTAGE
applied to Wé\AQTWE‘QU uT TQRMINALS shall not exceed that specified in 201.7.9.3.1.

Com,qﬁa f§ c ked use of an oscilloscope. See also 201.5.4 aa). Measurements shall
be takemat th uf\se ing and load condition which yields the highest peak output voltage
for each HF‘ URGI L MODE.

G
201.12.2 Usabiﬁ{y

Addition:

a) Where a double footswitch assembly is used to select CUTTING and COAGULATION output
modes, the arrangement shall be such that, when viewed by the OPERATOR, the left pedal
activates CUTTING and the right pedal activates COAGULATION.

Compliance is checked by inspection.

b) * In an ACTIVE HANDLE which incorporates separate FINGERSWITCHES for selectively
activating CUTTING and COAGULATION HF SURGICAL MODES, that which activates CUTTING
shall be nearer to the ACTIVE ELECTRODE than is the other.

Compliance is checked by inspection.

c) It shall not be possible to energize simultaneously more than one ACTIVE OUTPUT TERMINAL,
unless:
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1) each ACTIVE OUTPUT TERMINAL has independent sets of controls for selection of HF
SURGICAL MODE, HF output setting and independent SWITCH SENSORSs,

or

2) two MONOPOLAR ACTIVE OUTPUT TERMINALS have independent SWITCH SENSORS and
share a common FULGURATION output.

Compliance is checked by inspection and functional check.

d) * During simultaneous activation the audible tone shall be different from the tone produced
during single output activation. See also 201.12.4.2.101. Under no circumstances shall
any PATIENT circuit become energized by more than is defined in 201.8.7.3.101 c), unless
the output for that PATIENT circuit is activated by the OPERATOR. o~

/

Compliance is checked by inspection and functional check. 1\

e) * ACTIVE OUTPUT TERMINALS on HF SURGICAL EQUIPMENT and ASSC ED E:.deMEN\T shall
differ in configuration sufficiently such that MONOPOLAR ACTIVE/»QC ESS NEBTRAL
ELECTRODES and BIPOLAR ACTIVE ACCESSORIES cannot be |mpro,p\er}x h\

/

NOTE See Annex AA. \ ~\ 3 \/
] ) . . (/\\ N \
Compliance is checked by inspection. \\\ 5 \
f) * ACTIVE CONNECTORS having more than one pIEI/SF-'Il\rl\a\AQ>}XEE} ﬁhvs/pacmg “Flying
leads” are prohibited. \
Compliance is checked by inspection. =N \/ \ \/

g) * Where more than one HF SURGMA\QWD e emergljdbbvy/a single SWITCH SENSOR,
an indication shall be provided to.sho hICh \QF Sl&QGICALJMODE is selected before an
output is energized. T

Compliance is checked by mspecﬁﬁn ar(rd fun a,‘ re§t
e

201.12.42 * Indlcatlph f paramgm< P@Je%ant tb\ Safety

Addition: [\ \\ ~ S ,.a'

L RN
If the total o t/p\u( power i HF.SURGICAL MODE, including simultaneous activation of
independent o t’s vaHng\ cee s 400 W a\reraged over any period of 1 s when each

of the outputs |s d al; TED LOAD, then special consideration of potential
HAZARDS shall l;é\ngre ed ANAGEMENT FILE, especially with regard to NEUTRAL
ELECTRODES

Complian cefs ch ed\by ﬁsurement

Addrt:onaisu au e ,'
\ )

201.12.4.2.101 Output indicator

HF SURGICAL EQUIPMENT shall be provided with a device which gives an audible signal when
any output circuit is energized by the operation of a SWITCH SENSOR or as a result of a SINGLE
FAULT CONDITION. The sound output shall have its major energy content in the band of
frequencies between 100 Hz and 3 kHz. The sound source shall be capable of producing a
sound level of at least 65 dBA at a distance of 1 m from the HF SURGICAL EQUIPMENT according
to the one direction specified by the manufacturer. An accessible sound level control may be
provided, but shall not reduce the sound level below 40 dBA. For simultaneous activation see
also 201.12.2 d).

In order that the OPERATOR may distinguish between the audible alarm called for in
201.8.4.101 and the signal specified above, either the former shall be pulsed or two different
frequencies shall be employed.

NOTE This audible signal is not intended to meet the definition of aALARM siGnAL in |IEC 60601-1-B. See also
Clause 208 of this standard.
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Compliance is checked by functional check and measurement of the sound level.

201.12.4.3 Accidental selection of excessive output values

Additional subclause:

201.12.4.3.101 * Qutput reduction means

Except as provided for in 201.7.9.2.2.101 a) item 7 and 201.7.9.3.1, for each HF SURGICAL
MODE, HF SURGICAL EQUIPMENT shall incorporate means to enable the output power to be
reduced to not more than 5 % of the RATED OUTPUT POWER or 10 W, whichever is smaller (see
also 201.12.1.102).

T
201.12.4.4 Incorrect output /\\ \\ \

Additional subclauses. (/\
\

201.12.4.4.101 * Maximum allowed output power )1 SINGI:\RQ\‘ CaND\'HQNS

MONOPOLAR HF SURGICAL EQUIPMENT having a RATED wu\‘r PXER greate{r than 50 W and all
BIPOLAR outputs of HF EQUIPMENT shall be prowd&i n/é{arm nd/or interlock system to
indicate and/or prevent a significant in¢rease in the éutput pwr Pa ive to the output setting.

LE AULT‘“co/anTltJNs shall be calculated
de_\

~
The maximum allowed output power Under
separately for each PATIENT CIRCUIT an[é ope_yatio
\\ /’
The maximum allowed 041tp\ut\ ? erin INGLE F}ULT E.‘QN DITIONS is defined according to Table
201.102: % N S N

" \ r !
N i '\ ~
Tab/le\zo‘IJ Of—\@aﬁm\Qm\ltp\m powers in SINGLE FAULT CONDITIONS
A 4

Setting (range in% ot @\t U'IR!JT PBwER} > Maximum allowed output power in SINGLE FAULT
Eu\ CONDITIONS
5
Les\\‘na\n 1o S g 20 % of RATED OUTPUT POWER
\10 40 25\ - Setting x 2
. G}Q\ater than\@S é@d JNQ’?SD Setting + 25 % of RATED QUTPUT POWER
. Gr\eaf{r thén@ an&»up to 100 Setting + 30 % of RATED QUTPUT POWER
- < =
S
=

0
Compliance is chécked by examination of the technical documentation and testing by
simulation of appropriate SINGLE FAULT CONDITIONS.

201.12.4.4.102 * Qutput power during simultaneous activation
For HF SURGICAL EQUIPMENT providing simultaneous activation of more than one PATIENT circuit
(see 201.12.2), the PATIENT circuits shall not deliver an output power that exceeds the range

of deviation defined in 201.12.1.101 by more than 20 % when they are simultaneously
activated under any available combination of HF SURGICAL MODES.

Any single activated PATIENT circuit shall comply with 201.12.1.101.
Compliance is checked by the following tests (see Figure 201.111).

For HF SURGICAL EQUIPMENT as defined in 201.12.2 ¢);
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The output under test is activated at 20 % of its RATED OUTPUT POWER and the HF current
reading of this output noted. Any other output is then activated at maximum power and the
current of the output under test shall not increase by more than 10 %.

The output under test is activated at 50 % and at 100 % output settings and the current
values noted. These values shall not increase by more than 10 % when the other output is

activated additionally.

These tests are repeated with all possible combinations of outputs which may be activated
together at any one time.

SURGICAL EC{"IRKE:IT . i
N —
CMe orfor NEUTR

y \e RODE
1N {ATED LQAD tha K:N > pltput
R

ATED LOA fort e output
:Uﬂ% I‘,\hi‘ tive output
o1 NOROLA ctlv/e’output
/\\02\\\; oPODAR active output

,a/c{we output

‘EQ\%?ZQH 1N — Method of testing feedback from one active output
% / to another in simultaneous activation

201.13 HAZAR\Dgus SITUATIONS and fault conditions
Clause 13 of the general standard applies, except as follows:
201.13.2.13 Overload

Additional subclause:

201.13.2.13.101 * Protection against the effects of short-circuiting of the electrodes

HF SURGICAL EQUIPMENT shall be capable of withstanding, without damage, the effects of short-
circuiting or open-circuiting the output when energized at maximum output setting.

Compliance is checked by the following test.
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Connect the conductors described in 201.12.1.102, items a) and b), to the PATIENT circuit
connections and, for each HF SURGICAL MODE, set the output control to the maximum position.
The output is then switched on, and the remote ends of the activated pair of conductors are
short-circuited for a period of 5 s and then open-circuited for a period of 15 s. The output is
then switched off for a period of 1 min. The above cycle is repeated for a total of 10 times.

After this test the HF SURGICAL EQUIPMENT shall comply with all the requirements of this
particular standard.

201.14 PROGRAMMABLE ELECTRICAL MEDICAL SYSTEMS (PEMS)

Clause 14 of the general standard applies.

201.15 Construction of ME EQUIPMENT
/\ \

Clause 15 of the general standard applies, except as follows

\
201.15.4.1 Construction of connectors \ =g \
" / \
Additional subclauses: ". ( ) \\ \//
X \/ / /\ \\
201.15.4.1.101 ¥ Compatlbllll<w h tlyrfa\p?fty Agm\(E_;ELE\/TRODEs
The manufacturer of an ACTIVE ACCESSE) \a deYacha\Bia Az‘)n\fE ELECTRODE shall provide

upon request the dimensions and as’sﬁ?:lated\tql ances for the mating part of any ACTIVE
ELECTRODE which is intended to be attachee‘fo the\Q IV _ACCESSORY.

Compliance is checked 5){ rnSpeicnhf\ﬁK\CegMﬁE@M YING DOCUMENTS.

The manufactur oflan Aé‘ﬂy ACC\,ESéeRY
in the ACCOMQA JNG Docu tﬁe\Acql

compatible.
< x \,\
Compliance is che db rqustratmg conformance with all relevant requirements of this

particular standard. \

201.15 .\1?192‘\\,‘ A_Q

e
N ) \
The méanadﬁre\h\_o‘f\g/detachable ACTIVE ELECTRODE shall specify in its ACCOMPANYING
Docu MENTS\H:IQ\ACTISE ACCESSORIES with which it is intended to be used.

e

|th a detachable ACTIVE ELECTRODE shall specify
ELECTRODES with which it is intended to be

\

ion of detachable ACTIVE ELECTRODES

The detachable ACTIVE ELECTRODE shall fit securely into the specified ACTIVE ACCESSORIES.
Compliance shall be checked by inspection and by the following test:

The detachable ACTIVE ELECTRODE is inserted ten times into a specified ACTIVE ACCESSORY.
Afterwards, the ACTIVE ELECTRODE shall not detach when subjected to a pull equivalent to ten
times the weight of the ACTIVE ELECTRODE up to a maximum of 10 N for one minute along the
axis of insertion.

When a detachable ACTIVE ELECTRODE is inserted into a specified ACTIVE ACCESSORY, the
combination shall conform to all other applicable requirements of this particular standard.

Additional subclauses:
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201.15.101 * NEUTRAL ELECTRODES
201.15.101.1 General requirements for NEUTRAL ELECTRODES
Except for any PATIENT circuit intended only for connection to a BIPOLAR ELECTRODE, HF

SURGICAL EQUIPMENT having a RATED OUTPUT POWER Iin excess of 50 W shall be provided with a
NEUTRAL ELECTRODE.

Compliance is checked by inspection.

201.15.101.2 * NE cord attachment

The NEUTRAL ELECTRODE shall be reliably connected to the cord. Except L%Oa Mo\NlTORmG NE,
any current used for monitoring the electrical continuity of the elect d(excor and its
connections shall pass through a section of the electrode.

Compliance is checked by the following test. /\/ \\\\ ! \

An electrical continuity test is conducted using a current oﬂqr !eh ut no more than 5 A

from a d.c. or mains frequency current source with a;g .-'ta e nbt céedmg 6 V. The
resistance shall be 1 (2 or less.

201.15.101.3 * NE cord connector, r}p\condu |ve>parts o,ﬁ ATIE-NJ

Any contacts of the electrical connec?m’ of'an*NE cokd for‘@\ achn‘l\ént to a detachable NE shall
be designed so that their conductive paJts annot bome into€ontact with the body of the
PATIENT in the event of inadvertent disgbnnectio

—~

Compliance is checked quwe\‘mﬂowmgﬁ t{s!\\ )
{

The NE cord is detac\s@ m the NE-an ssing t standard test finger shown in Figure 6 of
the general standard| it i Tf\d at c\ntb-cs with conductive parts of the cable connector is
not possible.

e /\<
201.15.101.4 * cordlMlaﬂeﬁ\\

The insulation Oicc»\s “shall*be édequate to prevent a burn injury to the PATIENT and the

OPERATOR
NS

Compflian }S\c}kc{(ed by application of the following tests in the order shown:
e S
\
- HF fea\fiégg tes ccordmg to 201.8.8.3.102 a) with a test voltage [Upe,] of 400 Vieyy
HF LEAKA GE\GQR NT shall not exceed

ieakage [MA] = 1,8 x 1078 x d X L X figgt X Upeak

or alternatively the HF leakage capacitance test according to 201.8.8.3.102 b). The HF
leakage capacitance shall not exceed

Cleakage [PF1 =4 x d x L

where:

d = smallest outer dimension of the insulation, in mm, and

L = length of sample insulation immersed in saline bath, in cm;

— HF dielectric strength test according to 201.8.8.3.103 with an HF test voitage of 500 Vjgay.
No breakdown of the insulation shall cccur;

— mains frequency dielectric strength test according to 201.8.8.3.104 with a test voltage of
2 100 Vpeq. No breakdown of the insulation shall occur.
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201.15.101.5 * NE thermal performance

An NE shall not subject a PATIENT to a risk of thermal injury at the NE application site under
conditions of NORMAL USE and when applied in accordance with instructions for use.

Compliance is checked by the following test.

For an NE with the PATIENT weight range marked as follows, the maximum temperature rise of
any 1 cm square area under and extending 1 cm beyond the NE contact site on a PATIENT shall
not exceed 6 C immediately after a 60 s application of the specified test current, lios4.

gy
Table 201.103 - Test currents by weight range [ H\“\
AN
PATIENT weight range Firs Q\ Q \‘-\._\ \
mA /\ \ \.\ \‘\\. 3
<5kg 350 ™\ ; X W
5 kg to 15 kg 500 =\ 3
> 15 kg or unspecified . <\?0'(.)\\ \ \\“\ \/\

e M

For all MONITORING NE the contact area shall be A, the % area, és evaluated in the
compliance test for subclause 201.8.4.101. N NG /’f /\

\'\ \ I { b

s
&

For all other NE the contact area shEﬂ be\{
instructions for use.

.

o~

area:\\c:f the NE when applied according to the
9 7

=%
For NEs intended for use on small PArl'%(ENT%,E ese sfﬁf}ay be performed on adult subjects.
The test surface to which the NE-under\testhis a‘PpHed>s all be the skin of human subjects, or
electrically and thermal y\eqbw'a!ent éa& gate média or test devices. These tests shall be
repeated using a mipimunn. of om\dﬁere\ ~samples of the NE under test on each human
subject or surrogate|m iax\Wher}?\a urrogate medium or test device is used, at least 10

e \,
different samples of the NE shall‘be testet
p}é Q/ ?E \ﬁ\d\\/’/

N g
The NE and test a}e\tanpePatur% \of surrogate media or test devices shall be 23 £ 2 °C,
and a reference b erature scan ofithe test surface shall be recorded immediately prior to
application p\f e NE ) e Lsﬁn‘ace. The NE shall be applied to the test surface in
accordancg with_suppliedinstructions for use, except that contact area shall be A, The NE
shall rest an the test‘su (:/e/ for 30 min in a stable temperature environment before the
application. of the. test éa{rrent, If a thermally equivalent surrogate medium or test device is

used tﬁ'&{gs\t\rﬁ\aj?\c\om\mghce once thermal equilibrium is achieved.

e

The test current, }gs,, applied to the electrode under test shall have an approximately
sinusoidal HF waveform, and must be attained within 5 s of the beginning of the test and
maintained between 100 % and 110 % of lios for 60 s + 1 s.

A second temperature scan of the test surface shall be completed within 15 s following
cessation of the test current. Upon comparison with the reference scan, the temperature rise
of any 1 cm square area shall not exceed 6 °C.

The temperature scanning apparatus shall have an accuracy of better than 0,5 °C and a
spatial resolution of at Jeast one sample per square cm over the entire NE contact area plus
the area extending 1 cm beyond the edge of that area. Spatial correlation between the
reference and second temperature scans shall be within = 1,0 cm.

Where human subjects are employed, they shall comprise a pool of at least five males and
five females having a variety of skin tissue morphologies, i.e. thin, average and thick layers of
subcutaneous body fat.
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Any surrogate medium or test device shall bear documented evidence that it is expected to
yield temperature rise results no smaller than those from this test protocol as applied to at
least 20 human subjects.

201.15.101.6 * NE contact impedance

The impedance of the electrical contact between the surface of the NE application site and the
NE cord connection shall be low enocugh to prevent a risk of PATIENT burn due to chmic heating
during passage of HF surgical current.

For conductive NE, contact impedance shall not exceed 50 Q, and for capacitive NEs, contact
capacitance shall be no less than 4 nF over the frequency range of 200 ng-”f"?S\M\Hz.

A

NOTE For purposes of this standard, unless otherwise specified by the manufacturer, conduc tn? esents a
contact impedance with a phase angle of less than 45° at 200 kHz, and a capaCItlvg/IGE\ 00 ase angle of
45° or greater.

Compliance is checked by the following test using at least 10 random \e_s the/NE under

test. /\\

The NE under test is placed in full and firm contact”on a\f@bme alli pfé{é A true r.m.s.
responding a.c. voltmeter having an input Jmpeda ce g atér than_ 2 and accuracy of
better than 5 % over the 200 kHz — 5 MHz rang g@» d b rweWthe plate and the NE
cord conductors in order to measure voltage U es a{.-‘y sinusoidal test current, liggp
of approximately 200 mA and frequency. f, : e\ 200 kHz — 5 MHz js passed
between the NE cord and the plate “and “mo itoréi y\use q a suitable true r.m.s. a.c.
ammeter. B

Hz, 2 MHz and 5 MHz. For each fioq.

Ugest @nd lyoe are recorded at f = 200 gz 5\0\0\\

contact impedance Z, fafoﬁvgutaﬁﬁs

and contact ca,ty(\ \e\C\&s \sﬁmad/as

\

L inep
CG@_Q test ) \:)
. ”%{es! fest. ./
& NK % \
N RS

N

™ 8
i
. ¥

where
\\\
liest IS the r.m.s. HFtest current in A;
Usest Is the r.m.s. HF test voltage in V;
fiest IS the HF test voltage frequency in kHz.

201.15.101.7 * NE adhesion
For NEs, except MONITORING NEs and NEs marked for use with PATIENTS weighing less than
15 kg, if the instructions for use indicate that the NE is adhesively attached to the PATIENT, the

peel strength of the adhesive shall be adequate to ensure a safe degree of contact under
expected conditions of use.

Compliance is checked by the following tests.
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For NEs intended for use on small PATIENTS, these tests may be performed on adult subjects.
Surrogate test surfaces that are shown to be equivalent to human subjects may be used.

a) Pull test

At least two samples of the NE under test are applied to convenient locations on at least 10
male and 10 female human subjects, according to instructions for use. After application, NES
are allowed to remain undisturbed for 5 min to 10 min. For NEs intended for use on adult
PATIENTS, the attached NE cord is subjected for 10 min to a 10 N force directed along each of
two orthogonal axes in a plane parallel to the skin surface at the NE cord connection point.
One of the axes shall consist of the minor dimension of the NE at that point. No more than 5 %
of the NE adhesive area shall separate from the skin surface in at least 90 % of the tests.

£

b) Conformability test

NEs under test are applied to at least &6 male and 5 female human s@” S on\;} oximately
cylindrical sites (e.g., extremities) having circumferences from )§§~ es the njth of
the major axis of the NE, with the major axis of the NE encircling the.si o&an 10 %
of the adhesive area of the NE shall have separated { skm\‘guﬁ‘ace 1 h after
application. /]\

\
NOTE The conformability test is not required where this kind of appli’eatlo‘n S|te sgoumer indicated in the
instructions for use. r ( N

7 \ o
c¢) Fluid tolerance test

The NEs are placed on at least 54 \ 5 Kema.-‘ subjecrs The appropriate
connector is connected to the NE if the NE is ug\rend for a reusable cable. One litre
of 0,9 % saline is poured for 5sto 15 ma efg% 300 mm directly over the NE. No more
than 10 % of the adhesive area of th E'JSKH ebgarated from the skin surface within
15 min after the saline is p({ured e\
“‘\ ., %
201.15.101.8 *NE s elf hfe \a _,I
NEs marked fo sng\e \é shall\qo Iy |th the requirements of 201.15.101.5 through
201.15.101.7 @ {llratlc{n d e sbeh ified by the NE MANUFACTURER. Test samples may be
produced by a \& ge\of Es according to their instructions for use, or by
accelerated agin ft\& S, throug a.cycle which has been shown to be at least as severe
as equivalent r%)mmgn d Qto\rage gondition aging.

testing devices within 30 days of the expiration date or the
completed.

Comp.-‘ranc{;h\aﬂ\sze eritied
date w;)eg aqce[\\eré?e grr%x'

201.16 Mgs\f

Clause 16 of the general standard applies.

201.17 Electromagnetic compatibility of ME EQUIPMENT and ME SYSTEMS

Clause 17 of the general standard applies.

202 * Electromagnetic compatibility — Requirements and tests

IEC 60601-1-2:2007 applies except as follows:
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202.6.1 EMISSIONS
202.6.1.1.1 Requirements

Addition:

aa) These requirements and tests do not apply to HF SURGICAL EQUIPMENT when the HF output
is energized.

bb) HF SURGICAL EQUIPMENT shall comply with the requirements of CISPR 11 group 1, when it
is switched on and in an idle state with the HF output not energized. The MANUFACTURER
shall declare whether the HF SURGICAL EQUIPMENT is Class A or CIassJ,B'%‘eqordlng to its
intended use.

202.6.2 IMMUNITY
202.6.2.1.10 Compliance criteria

Addition:

\\\\ \\“\

\/
The following shall be DEGRADATION of performﬁ@ak\d es n\{t affect ESSENTIAL
PERFORMANCE or BASIC SAFETY:

S

V
— the interruption of HF power outpu,t*qr res nto\s\t’anz /rﬁode\when clearly indicated on

the operation panel of HF SURGICAL EN \ J
— achange in the delivered output wed\Ln 261 1 101.

Compliance shall be considered to b a;#\(he Wm‘s of I[EC 60601-1-2 are met with
the above changes. P o -

'\,

208 General reqL \e\nts @‘ijhﬁ\g_ﬂjance for alarm systems in medical

electric and.medical electrical systems

IEC 60601-1 8@6&”&&[) ept a@lows
%\& 5

Amendment:
nd the e:sl ‘indicator warning light described in 201.8.4.101 shall not be

/\

The audibll alammign

con5|g+ér d\é‘*n ALARM SIGNAL as defined in this collateral standard.
\x N, .

The audlble*s_lgnal described in 201.12.4.2.101 shall not be considered an ALARM SIGNAL as
defined in this ?:‘ell\a}éral standard.

/

Annexes

The annexes of the general standard apply.
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Annex AA
(informative)

Particular guidance and rationale

AA.1 General guidance

This annex provides a concise rationale for the important requirements of this particular
standard and is intended for those who are familiar with the subject of the standard but who
have not participated in its development. An understanding of the r i;ons for the main
requirements is considered to be essential for the proper applical/a fihe tandard.
Furthermore, as clinical practice and technology change, it is believ ale % the
present requirements will facilitate any revision of the standard néc 5|ta d y these
developments. / S \ \\

F

NOTE Testing of these devices for compliance or operation when the HF'is ned on ay cause tes equipment to
operate outside of its normal operation due to the HF electric field exposﬁrﬁ Sur |0n and checks of the

\\\\

test instrumentation should be taken into account. This situati Iso o u |t medical support
instrumentation near the device. /OH_MBV\ \
{ i
PN
AA.2 Rationale for partlcular clapses a sup\c USé\i) >

\

an\d subbﬁugﬁi\/n this particular standard,
in the body of the document.

The following are rationales for spe%
with clause and subclause numbers p | tol*ho

Subclause 201.1.1 —Scape e \ \ \

The scope does not c\ude\ eqmprnent f teryf |e for medical treatment with electrically
heated metal rods ops\ ition provides, to the extent feasible, separate
requirements _and_ te§ts fc:% }U\AQA EQUIPMENT and HF SURGICAL ACCESSORIES,
independent t manufactu ASSOCIATED EQUIPMENT is included in the definition of
ACCESSORIES. \As\ \j\ P

Definition 201 /}7 IATED EQUIPMENT

Examples b{ ASS&é}eTE\D I%u}ﬁMENT are argon beam adaptors, accessory leakage monitors,
NEUTRQaEbgG‘TREJD orhact monitors, and the like. The text “not intended for |ndependent
use n\s t s,a’re used only in conjunction with HF SURGICAL EQUIPMENT. See Figure

\)

Definition 201.3. 208 — BIPOLAR

This term is intended to apply equally to equipment and ACCESSORIES and thus is distinct
from, and could possibly supplant, that of the existing subclause 201.3.209 (BIPOLAR
ELECTRODE).

Definition 201.3.213 — CREST FACTOR

The measurement of CREST FACTOR is mathematically simple but difficult to carry out in a
reliable manner. The r.m.s. voltage is particularly difficult to measure. The definition states
that the measurements should be made in an open circuit condition. This means that the
normal loads seen on the output of HF SURGICAL EQUIPMENT are not present. The load
presented by the high voltage probe used to measure these voltages (10 MQ to 100 MQ
typical) is considered to be essentially an open circuit. The following is a suggested method
for these measurements that has shown a reasonable accuracy.
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Figure AA.1 — Example of various parts of an HF surgical system
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The measurements should be made from the output to the NE for MONOPOLAR outputs and
across the two output poles for BIPOLAR outputs using a 1 000x or 100x high voltage probe
connected to a high quality digital storage oscilloscope (DSO) with automatic measurement
capabilities.

First the exact period of the signal is then measured. For continuous sinusoidal waveforms
(cf = 1,4) that is the reciprocal of the fundamental frequency of the waveform. For non-
continuous waveforms, the time period of the bursts is measured. For example, a
COAGULATION waveform may have a fundamental frequency of 400 kHz with a burst repetition
rate of 20 kHz. It is the precise measurement of the 20 kHz burst repetition rate that is
needed. Once this time period is measured, the time base of the DSO should be modified to
make the entire screen hold between 5 and 10 exact periods. For example-if the burst
repetition rate is exactly 20 kHz, the period will be 50 pus. By setting the base O‘f\the DSO
to 50 us per division, you should get exactly 10 waveform bursts on the\

ree

5
The waveform is then captured and stored. Measure and record the. MA%IM‘UM UTPUT O{TAGE
(the absolute value of the largest peak). The r.m.s. voltage }s then- Qalaula d he most
reliable method is to set the DSO to calculate the r.m.s. ofthe éntqu scheen, e the time
base was adjusted to capture an exact multiple of wavefor thE\Qelcl\ |on Sj r.m.s. voltage

should be accurate. \\ ol

An alternate way of measuring the r.m.s. voltage-m :bé 1 c\u&lﬁe output of the high
voltage probe into a thermal sensing }m\r m.$:Vo tef‘tr‘(a this RA“GED for the CREST FACTOR
of the waveform being measured.

h™
The CREST FACTOR can now be Galculafeﬁf‘

Definition 201.3.214 - CU"I'\TING e \
/ f: ™~ R
5l R,

T\CUTTIﬂG involves microscopic cellular ablation
sfrick between the ACTIVE ELECTRODE and the

It is generally bellave\‘lmat ‘i—IFrsurgl

resulting from short ele a\spa\f\lfs eln

tissue. / &N N
\ / \ L %
Definition 201.3. 24\5 EA RERER C)':’D PATIENT CIRCUIT

For purposes of ths artl ar\siandard the impedance of this path, at the lowest HF
operating ffeqﬁe{io\y less See Flgure AA.3.

Deﬂn{onms\gﬂ = F GURATION

FULGURATION ganeraljy requires HF peak output voltages of at least 2 kV in order to ignite and
sustain the Iong\spérks This mode is also known as spray or non-contact COAGULATION and
may be enhanced by incorporation of a stream of inert gas such as argon.

Definition 201.3.218 — HIGH FREQUENCY

Frequencies above 200 kHz should be used for MONOPOLAR applications in order to avoid the
unwanted stimulation of nerves and muscles which would result from the use of low frequency
current. Lower frequencies may be used for BIPOLAR techniques if the RISK ANALYSIS shows the
possibility of neuromuscular stimulation has been mitigated to an acceptable level.

Normally, frequencies above 5 MHz are not used in order to minimize the problems
associated with HIGH FREQUENCY LEAKAGE CURRENTS. However, higher frequencies may be
used in the case of BIPOLAR techniques. It is generally recognized that 10 mA is the lower
threshold of thermal effects on tissue.
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Definition 201.3.223 - HF SURGICAL MODE

The term HF SURGICAL MODE should be clearly distinct from “mode of operation” as used in
subclauses 6.6 and 7.2.11 of the general standard in reference to operational duty cycle.

Definition 201.3.224 — MAXIMUM OUTPUT VOLTAGE

This parameter is intended for comparison by the OPERATOR to RATED ACCESSORY VOLTAGE to
ensure safety.

Definition 201.3.225 — MONITORING NE
/_h"“\

A CONTACT QUALITY MONITOR is functional only when used with a MONITOR MG NE. A\dONITORING

NE is also known as a split or divided plate since the conductive area js spllt ini tWO‘QI’ more
parts. \\ N
e % N ,/)
Definition 201.3.226 — MONOPOLAR /\/ \\\\ %
% s

\§
This definition is intended to apply equally to equipment anﬂ/}é&Es\sdlgiE
from that of the existing subclause 201.3.203 (ACTIVE EbEeIROExE) T

s and thus is distinct

~
. //
S

/ -

Subclause 201.4.2 — RISK MANAGEMENT PROCESS fot’ ME[EQUImE.NT or\lw;zSYSTEMS

In MONOPOLAR surgery, the three ele \eqts tpat\ar useé %s\a sys‘ﬁem are the HF SURGICAL
ACCESSORY, the HF generator and the N TRQL EL CTRO\DE “MANUFACTURERS of any one or
more of these elements need to consider“the. possible use their products during non-
traditional, high current situations se sittations might include, but are not limited to:
tissue lesioning, tissue ablation, tlssu{fz orizati nd\yocedures where conductive fluid is
introduced into the surgical site for d ste sm\ or conduct the HF current. In high current
situations, there is a rlqlé t [‘reatmg L\de\_)NEUTBAL ELECTRODE may be high enough to

L g

cause HARM to the PAIIEN\F .

Subclause 20 <:: 4 ES%WE\RQO\RMAN\&@
é%r\% n%i th clads;es within this standard, it was decided that they all
2%

After a careful

deal with BASIC fined/in general standard. Manufacturers have the ability to
identify functlo %GI EQU\PMENT which are considered ESSENTIAL PERFORMANCE in
accordance \the NA NT PROCESS.

Su bclauge 01 .50 4\\— (\){her conditions

Instrumeu}ss \Qa easure HF currents, including HF voltmeter/current sensor combinations,
should register true r.m.s. with a total verified accuracy of 5 % of reading or better from
10 kHz to at least 5/\t|mes the fundamental frequency of the HF SURGICAL MODE being tested.
HF output instruments should register to specified accuracy within 3 s of application of the
measured variable. Transient readings of less than 1 s duration may be ignored.

Resistors used for HF testing should be RATED at no less than 50 % of the expected power
dissipation expected for a given test, and should present a resistive component of impedance
within 3 % of the specified value and no more than 8,5 degrees of impedance phase from
10 kHz to 5 times the fundamental frequency for the HF SURGICAL MODE being tested.

Instruments used for measuring HF voltages should be RATED a no less than 150 % of the
expected peak voltage and should have verified accuracy of 5 % of reading or better from
10 kHz to 5 times the fundamental frequency of the signal being measured.

For each HF SURGICAL MODE, the term “fundamental frequency” means the frequency of the
highest amplitude spectral line of the measured HF output voltage when operated at maximum
power setting into an open circuit.
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A primary objective of the revision of this particular standard is to isolate HF ACCESSORY
requirements and tests from any specific HF SURGICAL EQUIPMENT. Further, this standard
should clearly specify instrumentation for required tests to ensure repeatability of results,
particularly for test agencies which may not be conversant with accepted HF test methods.
Due to the brevity of power application and the greater availability of lower-power resistors
which satisfy the low reactance requirement, resistors RATED as low as 50 % of expected
power are suitable, but no lower.

Subclause 201.7.4.2 — Control devices

As the power delivered to the load depends on the load resistance, a graduation in relative
units is considered to be adequate. However, if an output indication displays"the\actual power
output in watts, it must do so over the total range of load resistance, otherwise the power
delivered to the PATIENT may differ from that indicated and hence cr ate an\una\g}:\table

p
RISK. If the numeral "0" is displayed, the OPERATOR will expect zer0<zﬁ) t at\thi position of
the control. \\ 7

A ;
4

£
Subclause 201.7.8.1 — Colours of indicator lights \‘-\ \‘\\\\
ST \\\

: = . . N
The standardization of the colours of indicator lights is ga@eq_as‘&‘sa%ty\{/ ure.
5 \

/ o \
For many years the yellow indicator light has be/en lused ?0 s‘b»%! tﬁat/ﬁ'le CUTTING mode is
selected or in use on HF SURGICAL EQUIRMENT. Diuri Q\S'G(ger,{i'; a "blend" mode is used mainly
for CUTTING with varying amounts of cOA ULA{[’SN added.| Askt[& 1ain function of "blend" is to
m
T

cut, it is considered that a yellow light™i proante\Qen "blend" is in use.
i -

i
Subclause 201.7.8.2 — Colours of controls

avoid confusion. \ . )
N b /

= =

by
{ N
/.\ \‘ \ \'\_1 //
The same colour coding as‘x:gprébﬁiﬁ‘ k{in ic tor Ii;ghts should be used in other places to
\\ '*..* s
P % % -
Subclause 201,7.0.2.2.1013) BN N
b

B \\ \\//

N ,
The advice conc rpn'ﬁ'g\a 'danee\gf\ur\w)énted burns is based on experience. In particular:

ELECTROBE a5, clb\se ot ating field as possible. In general, minimising the distance
‘eraﬂri ield and the NEUTRAL ELECTRODE reduces the load resistance and,
at t

\ =
1) In past editions “of thi{a;a’(a%cljﬁpd this section included advice to place the NEUTRAL
he op

he’site of the ACTIVE ELECTRODE, the power output required from HF
s R\GIC)\L.\ QUIPMENT ind also the HF voltage across the PATIENT. However, if the direct
path “between thé-ACTIVE ELECTRODE and the NEUTRAL ELECTRODE includes small cross
sectiona \a‘reas‘ﬁf tissue, the current density could cause undesired heating and tissue
damage. Therefore the OPERATOR should rely on the instructions for use provided by the
MANUFACTURER of the NEUTRAL ELECTRODE for specific placement instructions.

2) Small area contacts with objects having a low impedance to earth at HIGH FREQUENCIES
may result in high current densities and hence unwanted burns.

3) There may be some HF voltage difference between these parts of the PATIENT's body which
may cause an unwanted current to flow.

4) The current flowing to the leads of the monitoring equipment may cause burns at the site
of the monitoring electrodes.

5) The capacitance between the electrode cable and the PATIENT may result in some local
high current densities.

6) In certain cases, BIPOLAR technique can avoid unwanted tissue damage, especially where
bony structures having a relatively high resistance or parts of the body having a relatively
small cross section are involved.

8) In this case, the application of the NEUTRAL ELECTRODE and its connections should be
checked before selecting a higher output power.
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Not all advice is necessary, if only a BIPOLAR output or a RATED OUTPUT POWER not exceeding
50 W without NEUTRAL ELECTRODE is available.

Subclause 201.7.9.2.2.101 c)

IEC 60601-2-18:1996 contains requirements prescribing that MANUFACTURERS of HF energized
endotherapy devices shall specify them as suitable for a certain maximum allowed HF peak
output voltage which shall be defined in the ACCOMPANYING DOCUMENTS for such ACCESSORIES.

However |IEC 60601-2-18-A1 (2000) requires a "RATED recurring peak voltage" together with
the "mode(s) of intended use". The experts of Maintenance Team 17 felt tmmormation
on one hand is insufficient, as the modes of intended use like "spray COAGULATION" are not
clearly technically defined and may vary much between different bra S\\an,d. models of HF
SURGICAL EQUIPMENT. On the other hand, it was considered as im rq ticable give such
rather complex information to the user of the equipment. o O

Py

~ \
B N
Therefore it was considered as more practicable to provide‘the u dnly ith”"a RATED
ACCESSORY VOLTAGE and a MAXIMUM OUTPUT VOLTAGE for any output setting in, ordér to enable
the user to judge whether any HF SURGICAL ACCESSORY OF A 1A }B\I\EQU' MENT can be

safely used with any certain output setting of the genP? or>, ~

At HIGH FREQUENCY the stability of |nsulat|onf1\sl\af c‘led\ b dleléétrlc heating so the
relationship between the MAXIMUM ou1<§v0LTA§E and thé oh\f'r FAGTOR is important.

Further, it was considered that with all>current kno n b\rauds/and models of generators in
modes and settings producing higher pﬂ’t\put voltages, ‘t~he CREST FACTOR is always increased
along with the voltage. Therefore a gehera} lati twe}n output voltage and CREST FACTOR

was developed as shown/m\Flgure AA ‘2 % LY
\ \\ ;o \ \\ /
\\ . [ ; = Nv/
S N CREST F TOR VS, Pea)\( voltage
\ \ ; S
& WO R
~\ \ g /

\\' [ \.// //

0 1000 2000 3000 4 000 5000

Up ¥ IEC 120506

Figure AA.2 — CREST FACTOR vs. peak voltage

A safe situation exists whenever a RATED ACCESSORY VOLTAGE is matched to an output voltage
of an HF SURGICAL EQUIPMENT having a CREST FACTOR which falls on or above the line in the
diagram. The RATED ACCESSORY VOLTAGE must not be less than the MAXIMUM OUTPUT VOLTAGE,
since the HF SURGICAL ACCESSORY or ASSOCIATED EQUIPMENT must fulfil the requirements of
201.8.8.3.103 which takes into account the CREST FACTOR.

Provision is made for the case in which a generator at a certain setting has a MAXIMUM OUTPUT
VOLTAGE with a corresponding CREST FACTOR which falls below the line. In this case, to ensure
safety, the RATED ACCESSORY VOLTAGE must be high enough to ensure that there is no
insulation breakdown of the HF SURGICAL ACCESSORY or ASSOCIATED EQUIPMENT when used with
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that particular HF SURGICAL EQUIPMENT in that particular HF SURGICAL MODE at that particular
output setting. This precaution is necessary in order to take into account the dielectric heating
produced by lower CREST FACTOR waveforms. The safe value of RATED ACCESSORY VOLTAGE
must be found by testing the HF SURGICAL ACCESSORY or ASSOCIATED EQUIPMENT with the HF
SURGICAL EQUIPMENT,

Subclause 201.7.9.2.2.101 )

The OPERATOR must know which MONITORING NEs are safe and functional with the cam. Many
OPERATORs mistakenly believe that with the advent of cam, intraoperative surveillance of NE
contact is no longer necessary.

Subclause 201.7.9.2.2.101 g) \ ( s

Although the required measures in 201.8.4.102 are intended to. r&{u

stimulation significantly, it cannot be completely eliminated especiatly when electri

produced. Therefore a warning is necessary to make the s y}w\are\tha in/sensitive

structures neuromuscular stimulation can still occur Iead g\ es\on&ary\rlsk “like injury

caused by muscle contractions. See also the rationale for 204 8 2 A N ,\
/

Subclause 201.7.9.2.2.101 h) {
,—\'\ ( / N \J

b
\
For systems of HF surgical devlceS/ﬂ‘sgd 9,ritier )shese/ %‘qitiagé there is an increased
concern for NEUTRAL ELECTRODE burné\ NN ' )
\ \ . 8 \\\‘H /'

.
Subclause 201.7.9.2.14 - Accessorler& supplé tary eqmpment used material

Some OPERATORS belle,\/e\mco fret:tLy\T:ﬂat\cQ 1r|n3|c to either the CONTACT QUALITY
MONITOR OF MONITORING mpor at all OPERATORS understand all of the

physical requirements sary t hle\@ eqm f ctlonallty
D

Subclause 204’@2&4(&] ,‘\\ \ \\/
R e

N

This information oul
EQUIPMENT orlt(\ut\pt

Su bclausé 201 ‘L 2 4 f

\
The OPE\RATDQ\m \lgno swhich cam(s) are operative with a given NE.
N

engbl \-tﬁ‘e.\ P'ERATOR to judge the suitability of an HF SURGICAL
I-l&or ayartlcular ACCESSORY with regard to its isolation quality.

Subclause 20\1\.2%;*.1 4 q)

A statement of compatibility may take different forms as long as it can be understood by the
OPERATOR (e.g. an impedance based cam system where the alarm sounds based on the
following conditions ...., a cam system found in the following list of equipment ..., a cam
system from the following MANUFACTURERS ..., as well as other forms).

Subclause 201.7.9.3.1 — General

Some specialized HF SURGICAL EQUIPMENT do not provide OPERATOR adjustable output
settings.

These diagrams should enable the OPERATOR to judge the suitability of an HF SURGICAL
EQUIPMENT for a particular purpose. If the HF SURGICAL EQUIPMENT has discreet blend
selections (e.g. blend 1, blend 2, etc), then a diagram would be created for each discreet
mode. If the HF SURGICAL EQUIPMENT has a variable blend control where the setting may be
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continuously adjusted, then the control should be set to the blend setting that provides the
greatest hemostasis.

Subclause 201.8.4.101 — NEUTRAL ELECTRODE monitoring circuit

Undetected interruption of the NEUTRAL ELECTRODE cable in HF SURGICAL EQUIPMENT or
insufficient electrical contact between the NEUTRAL ELECTRODE and the PATIENT may lead to
severe burns. Therefore, as a minimum requirement, monitoring of a failure of the NEUTRAL
ELECTRODE circuit or its connections is required for such HF SURGICAL EQUIPMENT having a
RATED OUTPUT POWER in excess of 50 W.

The revised subclause title is intended to distinguish over the various otm itor circuits
which may be present in HF SURGICAL EQUIPMENT, such as output powg ul} dete tion, and

the like. /\

A CONTACT QUALITY MONITOR should be shown to function eff,e’chve wk\en\ use m any
MONITORING NE listed as compatible. When combined with new:. requiren e nts )| thermal
performance, the risk of NE site burns is effectively mlé\ Bscau%e Qf the technical
variations and proprietary nature of existing cam scheme |mpo§go\\\ef a flilly ACCESSORY
independent requirement is judged impractical. S

Full contact means that the NE has been appli d\gcc}d)hg,{o\we |%tfuct|ons for use such
that the conductive portion within the. NE UzZs c\lo’se to/the human subject (or suitable
surrogate surface) as possible without any.v \s or gpacéi J\-/
The literature listed as items [1] 1hroupf] 4]® in the\blbi@graphy is recommended as a guide
in evaluating suitable surrogate surfaogs It '\\ \ 2

/ 5.3 N &
Subclause 201.8.4.102 NeU(fmusc |\e|( Stl]‘ngj Iathon

N

Due to the rectifyi ng e\hec’ I\Srcs\ bét\wee the ACTIVE ELECTRODE and tissue, d.c. and low
frequency co 0 , may e ne o‘mu ular stimulation. This undesirable stimulation is
effectively red y\the Ds\e o‘F an \qp ropriate value of series capacitance and shunt
resistance. \j\

EK‘S'GEJP/ATIENT PROTECTION (MOPP)

&\
Su bclause}{n\q 5‘*{

These dth\hd Leq‘&Lrement 4are considered to be adequate because the "voltages stressing
the insulatioy e of \HIGH FREQUENCY and therefore, if insulation fails between the HF
APPLIEDW’ARTS‘and th VNC‘,LOSURE the RISK is much lower than at lower frequencies.

‘\,

Subclause 201.8:5.2.3 — PATIENT leads

This subclause of the general standard is designed to prevent a connection between the
PATIENT and either ground or a hazardous voltage. This subclause assumes that a connection
may occur at any time, and that the contact with the PATIENT is either continuous or
unsupervised.

The situation with HF SURGICAL ACCESSORIES is quite different, because this kind of equipment
is intended to be used only under the control of a doctor or trained medical staff. Possible
hazardous situations, which may occur by insertion of connectors of NEUTRAL ELECTRODES into
mains connectors, such as mains outlets or sockets of detachable power supply cords, are
covered by this subclause of the particular standard.

3) Figures in square brackets refer to the Bibliography.
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Unlike electrocardiographic monitoring electrodes which can be expected to be applied by
OPERATORS untrained in electrical HAZARDS, HF SURGICAL EQUIPMENT and ACCESSORIES are
accessible only to OPERATORS highly qualified and trained in restricted access locations.

ACTIVE and BIPOLAR ELECTRODES are applied only under the direct control of a surgeon who
may be expected to interrupt contact with the PATIENT at the slightest sign of an unexpected
PATIENT'S response.

Subclause 201.8.6.1 — Applicability of requirements

LECTRODE this

For low powered MONOPOLAR HF SURGICAL EQUIPMENT used without a NEUTR

Subclause 201.8.7.1 — General requirements

The requirements for LEAKAGE CURRENT specified in the genefﬁl
provide protection against the risk of electric shock.

N\
& \
In this particular standard some requirements for HF L EWRRENT\we\aLsd given in order
to reduce the risk of unwanted burns. \ e

This subclause of the general standard is con qerh@‘dfélth lf KAEE\CURRENTS which lead to
ed by HF SURGICAL EQUIPMENT.

electric shock, not with therapeutic cgf”re ts such as*are produ

Appropriate tests for HF LEAKAGE CU f}\ GlCAL EQUIPMENT with multiple PATIENT
circuits are given in 201.8.7.3.101 c) c coup weer'rdlfferent HF PATIENT CIRCUITS.
Subclause 201.8.7.3 - Allowable vaIC /

4
4 \‘\ r"/ \) \‘
Monitoring currents wﬂ'uch\flow\echUS|v‘e§‘\b{atween‘\t«ﬁe parts of a split NEUTRAL ELECTRODE are
considered not to n é‘d\llr’?ﬁiatlonf'\ecor {0 _TYPE CF APFLIED PARTS, independent of the
degree of protectionl again We\ect\r Shoc (TYPE BF or CF APPLIED PARTS) because these
currents can bg ected nev rtn flo acFQ§§the heart.

Subclause 201}<\3 1 a E(hk féffects of HF LEAKAGE CURRENTS
HF SURGICA 4 MENT‘d{\_L-*,l ed Tor use without a NEUTRAL ELECTRODE had to be exempted
since, in UR ICA IPMENT, a differentiation between functional and HF LEAKAGE

CURRENT-IS mpqgsible her ore, the measurement of functional and HF LEAKAGE CURRENT is
mean ng\eés\\ \\\

R T P
As distinct fr&m the }LEAKAGE CURRENT measurements of the general standard, a measuring
resistance of 20 is specified here to simulate the load impedances prevailing in actual
situations so as to give the maximum leakage power. The values specified result in a power of
2 W, which is considered to be a reasonable limit. Test 2 of the earth referenced case is
specified to verify that the impedance to earth at HIGH FREQUENCY is sufficiently low.

An earthed conductive plane under the insulating table and bundling the power supply cord
rather than coiling it, improve the reproducibility of the measurement considerably.

Customer; Bradley Hyde- No. of User(s): 1 - Company: Latham and Watkins
Order No.: W3-2023-008299 - IMPORTANT: This file is copyright of IEC, Geneva, Switzerland. All rights reserved.
This file is subject to a licence agreement. Enquiries to Email: sales@iec.ch - Tel.: +41 2291902 11

SERENDIA-00084206
Ex. 2077-058

CX-2848.58



60601-2-2 © |IEC:2009 -57 -

= . R
% '\\ \\\\
Key . \ \\..
(D Connector for ACTIVE ELECTRODE / = A \“\\ \ \\\\/’
@ Connector for NEUTRAL ELECTRODE / ~ \\\ “>
@ Monitor : ( / B

C,=C, notto exceed 25n

{
-~ l\ \: \\
C, not to exceed 5 nF /\ (\" B\/ l\/ /\) >
N

Xop and X, at operating freque:nc)lr gach

hexces
ot to'gxceed-20 &/

2Z, at 50 Hz not to exceed 1 .Q \ ~\
Figure AA.3 - Example Qf PATIENT ck?{l\:\ T /ELECTRODE referenced to earth at
ti

< que ies
Subclause 201.8.7. SC\M Ja{a\} ' \ /"’
Experience in\te >Bnﬂo R I\GAL EQUIPMENT has shown that these limits are
reasonable and ‘thﬁ’t alistiqf_ RISK MANAGEMENT FILE may be reviewed for adequate
explanation of ziue{lcgte €ans o héaeﬂrement and/or risk mitigation.

\ \ x,_,/
Su bclausE/ZEM.\' 7.3.101.b) ~HIGH FREQUENCY LEAKAGE CURRENTS measured directly at the
HF SURGICAL EQUIP. N\'\term\gals

A test\ot ‘rh\ 0}0{1 ’HF SURGICAL EQUIPMENT at HIGH FREQUENCY is easily achieved by
placing Io\d\{es,lst cE‘ and measuring devices directly on the output terminals. In this case
a limit of 100~mA Js specified because the contribution from the leads is not included.
However, in ordef to ensure that all complex impedances resulting from leads and
ACCESSORIES (for example ACTIVE ELECTRODES with FINGERSWITCHES) are considered, the test
in 201.8.7.3.101 a) is also included.

Subclause 201.8.8.3.101 — ACTIVE ACCESSORY insulation

HF SURGICAL EQUIPMENT is capable of producing high voltages which will appear on the
insulated conductive parts of HF SURGICAL ACCESSORIES. The insulation on these ACCESSORIES
must withstand this voltage stress and limit the HF LEAKAGE CURRENT density appearing on
exposed surfaces in order to mitigate the risk of unintended burns to the PATIENT and the
OPERATOR. This insulation is subjected to considerable stress in practical use, and therefore
the requirements contain a safety margin. The insulation applied to any part of an ACTIVE
ACCESSORY must maintain adequate dielectric strength after extended exposure to conductive
fluids and, except for accessories intended for single use, repeated sterilization.
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NOTE This subclause has been completely redrafted to cover only dielectric strength of the various parts of
ACTIVE ACCESSCRY insulation, independent from any particular HF SURGICAL EQUIPMENT. The revised requirements
and compliance tests have drawn upon the current editions of ANSI/AAMI HF18 and IEC 60601-2-18 with a goal of
harmonization.

Requirements for NEs are now compiled under 201.15.101.
Subclause 201.8.8.3.102 — ACTIVE ACCESSORY HF leakage

The HF leakage requirements are based on ANSI/AAMI HF18:2001, subclause 4.2.5.2. The
rationale for these requirements is excerpted below. In order to use common Sl units, the text
and formulas for both the normative language and the rationale have been gn\nged from the
original. (

The 1 MHz maximum operating frequency and the RATED CCE SBRY LTAGE
constitute a reasonable margin between the test limits na‘
present-day cables while maintaining a considerable maT |n\Qe\f een th limits
and that which would produce current densities of 100 mA/c K \/
~ \\ \\

All of the selected values in combination permit \:J)g\lfai nkcur]'»ent density of
11,46 mA/cm2, which is nearly an order of/m’ggﬁﬁude\ below\thefecognized burn
threshold of 100 mA/cm? for 10 s. Thereforg, while it may be\arg d that the levels of
one or more of the factors may be hIghé&a)d r ext me chinical conditions, the
safety margin built into the reqt{reme(ki |sg Q(i tm e su icient.

The cables of NEUTRAL ELECTRODES SRaI}Qwed\%wlce/the leakage of the cables of
ACTIVE ACCESSORIES because the voltage vels, deve]oped between the conductors of
such cables and the PATIENT's skin_ are erally much lower. BIPOLAR accessories
are allowed twice the Ieakag\e of \MONO! E’Kn\ les because the voltage of use is
generally much<r POLAR mode.

The following allowalht}e§(fé\e be cotporated’in this particular standard to permit use of
ordinary HF SU(G{CALiEQU nerate test voltages:

\ A
The allowable teé t \n%? \1\0 MONOPOLAR ACCESSORIES should exceed the Paschen
minimum of abo n orde permit corona development, but need not exceed the

k
typical CcUT outpu \& ge%\\h& 1/000 Vpeak Nor should the peak test voltage exceed the

RATED AC C(SS%

NS
Theseﬁ’llo\ nc aacom\ﬁodated in harmonization with ANSI/AAMI HF 18 by adjusting the
RFf%lw\conj,ormamce limit as follows:

HF LEAKAGE'CUR
Ké\\\g\ Ei
o X
\\\\ )

R f leakage

[MA] = 9,0 x 1078 x d X L X figst X Upeak
For BIPOLAR cords and NE cords, the HF LEAKAGE CURRENT is doubled:
leakage [MA]= 1,8 X 107 x d X L X figgy X Upeak

The risk of HF LEAKAGE CURRENT passing through ACTIVE ELECTRODE INSULATION and the
insulation of NE cords is deemed at least as serious as that of cords of ACTIVE ACCESSORIES,
and therefore those parts are included in these requirements.

Alternate HF LEAKAGE test:

The equivalent capacitance of the ANSI/AAMI HF18 HF LEAKAGE test path is derived as
follows:
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Given
leakage [A]=X:+i:[]5]h
and
Kisiiige 2= 1
(2nxfrest [HzxCIF)
then

lieakage [MAIX1072 = Ujogy [V X frest [kHZ X 10% x2xClpl

thus (/\&

CIPFJ "'Ieakage [mA]X}O@;;\ : ) (AA.1)
\\\ i
[2“: x Utest [V] x{éit[; ] \ ~

The r.m.s. value of a sinusoidal test Itabxevalueted 3\6)\/

.3

NN

4

/ — h
\\\ ( \\3 % \>
The constants used fwi F \“bakag re: :‘
o SR
= 800 [V]; k \\
\ \\//
frest = 1000 [kHz % \/\ W

’lleakagc =3,6d L

The Ilmltln cap cor\t‘.I)ing to Equation AA.1 is thus:

C[pF m] L [em]

for all bu1 BIPOI:AR f; TIVE ACCESSORIES and NE cords. These are allowed twice the LEAKAGE
CURRENT which y|é1'ds

C [pF] = 4,052 x d [mm] x L [cm].

For purposes of this standard, these results are rounded down to 2 x d x L and 4 x d x L [in
pF] respectively.

The technical equivalence of the foregoing alternate capacitance-based test method to the
precedent HF LEAKAGE CURRENT method has been validated by Keller [5] and Kénig [6].

Subclause 201.8.8.3.103 — ACTIVE ACCESSORY HF dielectric strength

As the dielectric stress is at HIGH FREQUENCY in practice, additional testing at HIGH FREQUENCY
is required. A saline test electrode reasonably simulates the wet PATIENT and OPERATOR tissue
in or near the surgical site. The use of a thin wire wrapped over insulation has been shown to

Customer; Bradley Hyde- No. of User(s): 1 - Company: Latham and Watkins
Order No.: W3-2023-008299 - IMPORTANT: This file is copyright of IEC, Geneva, Switzerland. All rights reserved.
This file is subject to a licence agreement. Enquiries to Email: sales@iec.ch - Tel.: +41 2291902 11

SERENDIA-00084209

Ex. 2077-061

CX-2848.61



- 60— 60601-2-2 © |[EC:2009

induce corona discharge damage which can be detected by the subsequent mains frequency
dielectric strength test. Each test was independently selected to exert worst case stress on
the insulation being challenged. The measurement of V., and the CREST FACTOR should
occur simultaneously with the test of the ACCESSORY to ensure that their values do not change
due to loading by the accessory. During these tests, measuring the CREST FACTOR in a loaded
state is acceptable.

These requirements and tests harmonize to the extent possible with IEC 60601-2-18.
Subclause 201.8.8.3.104 — ACTIVE ACCESSORY mains frequency dielectric strength

It is known that HF test voltages greater than 120 % of that available | from\Hf SURGICAL
EQUIPMENT are difficult to achieve. Step-up transformers tend to dlstort EHF orm and
the capacitance of the dielectric being tested can load the HF test vo t‘a SOK In order to
stress insulation with an acceptably high margin, a d.c. or mains frequency test | req ired.
This test follows the HF dielectric strength test in order toxdetet cor na\m uced
weaknesses. { \

,
\,

Elevated temperatures produced by dielectric stress can l‘r& e in \earnal tructure of HF
ACTIVE ACCESSORIES. Any incorporated FINGERSWITCH stould-function re w\w/and not activate

its output inadvertently following all of the dielectric sﬂgth tests. \ B

NOTE The metal foil used in the comphancet}s\hould & h}QI co{duq‘il\vj

Subclause 201.8.10.4.2 - Connectlch'l co\ts\ '\

The requirements of these two su?clau,ses? ern(ed “from IEC 60601-2-4) are specified
because ACTIVE ACCESSORIES and the cables.are® s\ubgleef to considerable stress in use and
typical failure modes ca p‘resen’( é‘ azard ‘to staff ahd;‘or PATIENTS. Once a cable fatigues in
use, it is common that ‘H\ overhe nd elthé{: ignite itself or ignite nearby materials,

endangering staff a (:L\ NTS. re\éjqulrements will establish a reference level for

durability of such cal:kes \/\\

Subclause 201: /D %x SE §0Rs
/\
The output switch %{g quired-to be/of a momentary type in order to prevent unintentional
ut

energizatio f reqﬂlrement for isolated extra-low voltage takes into account
the sever I"IVH:D mentahconditions under which these footswitches, FINGERSWITCHES and
their cables, are d.\ The réquirement against the effects of entry of liquids is already
defmﬁ ‘sq\\c@us\e 201\11 6.5 of this particular standard.
\ \,

It is conmder‘e&i that, ,using one FINGERSWITCH for selecting a multiple function, for example
CUTTING or COAEUJATlON could result in confusion and a potential hazard if a surgeon
unfamiliar with the system were to use it. One example of this is light pressure on the switch
may give COAGULATION, heavier pressure may give CUTTING.

This subclause assumes the equipment is turned on.
Subclause 201.11.1.1 — Maximum temperature during NORMAL USE

The operating conditions specified here are deemed to be the most severe conditions likely to
occur in practical use.

Subclause 201.11.6.3 — Spillage on ME EQUIPMENT and ME SYSTEMS

The test quantity of one litre represents a liquid filled bottle (for example an infusion solution),
the presence of which in an operating room is considered to be likely.
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Subclause 201.11.6.5 a) — Ingress of water or particulate matter into ME EQUIPMENT and
ME SYSTEMS

A footswitch may be exposed to a considerable amount of water or other liquids during certain
operations, and also when it is cleaned (for example by total immersion), consequently
watertightness is required.

Revisions of the immersion test to replace inspection with functional and dielectric strength
testing are under consideration. No current IEC 60529 tests are deemed appropriate for the
expected operating room environment.

Subclause 201.11.6.5 b) ({

i
ITdH\Eé to prevent
st is.independent

A certain degree of water protection has to be required for FIN,G‘ER
inadvertent activation of an output by the ingress of conductive fluids) This
of specific HF SURGICAL EQUIPMENT. An a.c. impedance mgééupe eht 1 kHz Vavoids
measurement errors due to polarization effects in saline whmh may\\%rlislge witching
contacts, and the voltage is consistent with subclause 2051;8\‘]\ Q1 he\lmpe’dance limit
was chosen as twice the maximum threshold stipulated b ‘1&

Subclause 201.11.6.7 — Sterilization of ME EQUIPMIqNT 1!115! M\Qs ,>

N
Applicable to all ACCESSORY specific re’d‘ulre \I'he $pe ifi q\pﬁts are expected to enter
the sterile surgical field during use a thts II be re-st rllls ffer each use. There are no
requirements or tests which can ratlonal pted from-this.fequirement.

ACTIVE ACCESSORIES marked for sing e uf\qr\q\mta,me for re-sterilisation and thus are
exempted from this requlpéﬁfllent_ —

Subclause 201.12.1.102 a). N ~ \\

\ \\ B
In the load re@cewa ge ofmall} re\g ng in practical use, lowering the output setting

should never re }u incr Q ht\utpyt power.
\ W
o 8

Dz\b otoyimty of output control setting — BIPOLAR outputs

k.=

/\\1

Subclause 201\2
The RISK Mﬂ\AG\EME\N?\FIL

measu \\ \

Su bclaus\e\201*12\4\08 Accuracy of MAXIMUM OUTPUT VOLTAGE

g

The maximum pea‘f( output voltage may appear at output settings other than maximum and
with applied loads other than open circuit.

% be reviewed for adequate explanation of alternate means of

Subclause 201.12.2 b)

The standardization of the position of activating controls is required to reduce human errors.
Controls for functions other than CUTTING and COAGULATION activation may also appear on the
ACTIVE HANDLE.

Subclause 201.12.2 d)

Within this subclause, the term simultaneous activation refers to either situation described in
201.12.2 ¢).
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In clinical use, the problems of co-ordination of the simultaneous use of more than one ACTIVE
QUTPUT TERMINAL are considered to create unacceptable HAZARDS if only one output switch
and set of controls are incorporated.

Subclause 201.12.2 e) and f)

Specifically places the burden for avoidance of incorrect connections on the equipment. Flying
leads do not adequately discourage improper connections. Misconnection of a single pin
ACCESSORY presents no conceivable HAZARD.

Examples of BIPOLAR ACTIVE CONNECTOR configurations which conform to this-requirement are
~

f

under consideration. {

\
(%
Subclause 201.12.2 g) <.\ \ \
N\ ol
moﬁ') is an
¥

y
e

The pre-indication of the output and/or function (for example Qpﬁﬁnq\'qr\&op.
essential safety feature where they are energized by the same output s“w}t\\ch\.\\
S !

e W
Subclause 201.12.4.2 — Indication of parameters rtal;vmt\\tb@afe \.\\\/
N,

Within this subclause, the term simultaneous acn:f%tioﬁ _Ebfers ‘t%thé\mfuation described in
201.12.2 ¢) 1). x Wl NN

//\ SN P ( \_) /
Subclause 201.12.4.3.101 —Output}eQJAiQ\ meﬁn\;s % J\/

o

.

In the load resistance range normally preraﬂing\in aét\ig:al use, lowering the output setting
should never result in an increase in ompu \Eo\n(er, \\ 7

4 \\\ b ‘\\\\ h v //
Subclause 201 .12.4.|4\.1 0\\; hﬂximm allowed oﬁi’put power in SINGLE FAULT CONDITIONS

S \ A b T

Sone BR e
Although not required-for MONORPOLAR. HIE\QUR,GICAL EQUIPMENT having a RATED OUTPUT POWER
not exceeding 50 W, ‘compliance with“this“subclause is recommended. This requirement is
intended to appl t(\a/a'n@nw‘qu;p\s of HF SURGICAL EQUIPMENT.

20N
Subclause 201:12.4.4:

02'\~\9Ettpyt/power during simultaneous activation

\//\\ \\ k's
Independent outpu ﬁgst liver their intended output power to prevent a hazard. This is
espe 'all}w% one.output is set at a level substantially lower than another, but both can
ed sin

be activ u‘rtiners'ly,

Where multipTe\ouLpats share the power of a single mode (e.g. simultaneous COAGULATION), a
hazard could exist if a single output delivers more power than the intended power or if the
sum total of the power delivered in all of the simultaneously activated outputs exceeds the
intended power.

.

Subclause 201.13.2.13.101 — Protection against the effects of short-circuiting of the
electrodes

Some ACCESSORIES, for example resectoscopes or BIPOLAR ELECTRODES, may short-circuit the
output in NORMAL USE and the output circuit is frequently energized while open circuited. It is
considered practical to design HF SURGICAL EQUIPMENT which will not be damaged by repeated
short circuiting and by the open circuiting of the output for short periods of time. The revised
text is intended to eliminate a question of which BIPOLAR output terminal is the NEUTRAL
ELECTRODE and whether this requirement applies to BIPOLAR outputs.
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Subclause 201.15.4.1.101 and 201.15.4.1.102

The requirements of these subclauses relate to the compatibility of detachable parts of ACTIVE
ACCESSORIES. This issue becomes important for third party accessories and can cause
operational difficulties in clinical practice, leading to delayed or interrupted procedures.

Many ACTIVE HANDLES provide for the use of any of a variety of specialized, OPERATOR
selected, detachable ACTIVE ELECTRODES. There is no standardization of electrode interface
amongst the ACTIVE HANDLES of different manufacture. It is known that, although it may appear
to the OPERATOR that an ACTIVE ELECTRODE from one manufacturer may fit the ACTIVE HANDLE
from another, PATIENT injuries have resulted from incompatibilities such as: P

e inadequate SEPARATION between the conductive parts of the A {f\}é I-!AQDL - ACTIVE
ELECTRODE interface and PATIENT tissue; NS \ \

e arcing across a gap between the intended electrical matin p(arts e ult|n ‘n\ Iting
and/or ignition of insulation, < \\\ % g\
Fd
 inadequate mechanical retention force, resulting in the A/Q'N\E\QLEQ\T\ODI;WN may have
become quite hot, falling into a PATIENT body cavity. e \\\ S \\
% \\ - T e o
Subclause 201.15.101 — NEUTRAL ELECTRODES r// \ \\

that an arrangement where the neutral~end of‘the output'circuitis referenced to earth is
satisfactory. The return of the HF current the \PATIE T is adcompllshed capacitively, for
example to the earthed metal frame of th tal’ ‘chair~~Cehsequently this HF SURGICAL
EQUIPMENT is exempted from the requirement for\KNEuﬁmL ELECTRODE.

e

\ R \ //"
Subclause 201.15.101. NE carwattb\hment) \

( O
For low-powered HF SURGICAL EQUIPMEJ\#\fOf exan\ \]e’fox déhtal\ﬁﬁ; experience has shown

‘\‘v

I
The electrical connwf\qqﬂo th NE CORD o\me part of an NE, except for a MONITORING NE,
which is in contact with t ENT\shbuId formed such that the NE CONTINUITY MONITOR is
capable of de cnn.g a y |nt on tﬁat onnection. MONITORING NES are exempted, since
ted %ear as a loss of contact area with the PATIENT.

such an interru pib
The test methe/\s\s abl det cting connections which may fuse open during NORMAL
USE, howew th\at u d to exceed 1 A.

i
Su bcl \2\01 a\‘?m\a — NE cord connector, no conductive parts on PATIENT

In the cas‘éw%‘eta hth of the NE cord from the NE, it should not be possible for monitoring
current from NE CONTINUITY MONITOR Or @ CONTACT QUALITY MONITOR to pass through the
PATIENT, thus produting a false indication of proper NE attachment.

Subclause 201.15.101.4 — NE cord insulation

Although the voltage difference between the NE application site on the PATIENT and the NE
cord conductors may be small, a significant voltage gradient may develop along the PATIENT's
body proximal to the surgical site, especially during application of high HF surgical current.
Thus, there is a risk of a burn should the NE cord come in contact with a more proximal part of
the PATIENT. Application of the HF LEAKAGE CURRENT requirements of 201.8.8.3.102 mitigates
this risk. Since lower voltages are expected to be present, the higher LEAKAGE CURRENT limit is
deemed appropriate.

Dielectric breakdown of NE cord insulation presents a similar risk to both the PATIENT and the
OPERATOR, and thus the HF and mains frequency dielectric strength requirements are deemed
necessary. The test voltage magnitudes are unchanged from the prior editions of this
particular standard.
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The cables of NEUTRAL ELECTRODES are allowed twice the leakage of the cables of ACTIVE
ACCESSORIES, because the voltage levels developed between the conductors of such cables
and the PATIENT's skin are generally much lower.

The alternative measured HF leakage capacitance test method may prove simpler to
implement than the precedent HF LEAKAGE CURRENT method. See subclause 201.8.8.3,102 for
rationale.

Subclause 201.15.101.5 — NE thermal performance

The literature listed as items [1] through [4] in the bibliography are recomm,ended as a guide
in evaluating suitable surrogate surfaces. (
\{

This requirement was adopted from ANSI/AAMI HF18:2001, subcla t,LonaIe
for that requirement is also adopted, with minor lexical and subclau e ref nc c ge\s for
this particular standard, as follows:

The purpose of the NEUTRAL ELECTRODE (NE) in MONOPOLQR os rocedures is to
reliably conduct the required HF surgical current with mi a‘l\ﬂ§\e I pg?ature.

Measurements with heated metallic blocks [Mont (& I-{ehrlqu ; 1‘94@{"| 0]) and with small
circular electrodes carrying HF surgical current’ ;FC&’ etal.,~1983 [12]) show that the
maximum safe skin temperature for s -ter nd 1o ng- ﬁérm\e}pos te is 45 °C. Furthermore,
reference to CENELEC Guide 29 [1 2%1‘; al‘qd int rpoTétldg between 48 °C and 43 °C
for 8 h or more, gives a maximum allo face te pe re of 45 °C for 100 min. Normal
resting skin temperature varies betwe‘éh abou 29 “€C and 33 °C, depending on room
temperature and humidity. Therefore, NEs—that te\ mperature increases approaching
12 °C cannot be conswl;m\d safe. Six deg.ree ce \r e represents a conservative safety
factor of two and a max um\al lowabl a}tur@ e for an acceptable NE. No acceptable
NE should exceed a 6\"\0 mpéﬂature &e\ hen sub‘}écted to the required current and duration
test. I

\/\
It is recogniz th t tHe use<%@ an\subj,e/cts for qualifying NEs to the requirements of this
particular stand trouble o} or prohibited in many laboratories. However, the
specified confor @ e\g.t ased p n a large volume of empirical data from human tests,
using 10 i n‘f\r red \imaging nstruments collected and validated by numerous
manufactur éﬁ:gﬂ \lq\ou S Sii ce 1980. Although the use of media and apparatus which
yield eqm ults i itted, documentation of that equivalency must be in place.
Therej&u ca 8 eI rlcal and thermal properties of NE application sites on a variety

of human %\are the reference standards against which the accuracy of surrogate media
and othe alt&*nat\&emperature rise test apparatus are qualified.

Because NE sﬂe“‘bu%s may be confined to very small areas, the qualification measurement
must have an adequate spatial sampling frequency to ensure that unacceptable NEs will
always be detected. The requirement for one sample per square centimetre is a minimum.
Current technology provides for many more samples per square centimetre. However,
because noise in the thermal detector can cause individual pixels to appear superheated, a
statistical averaging technigue should be used to determine the temperature rise within any
single square centimetre area. The initial temperature of NEs applied to human skin must be
the same in all tests so that all results will be comparable.

At the end of the 60 s application of HF current, the NE is removed from the test surface prior
to measuring the final temperature.

HF surgical currents are normally delivered in repetitive short bursts of varying amplitude and
duration. Maximum currents and duration of activation depend on the individual technique
used and on the type of surgical procedure. The conformance test current is intended to
simulate the worst case single activation, with a considerable safety factor. Two sources of
information were used to estimate the likely current and duration maxima:
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e A 1973 article in Health Devices presented data in terms of the average currents,
voltages, impedances, and minute duty cycles over all procedures studied (ECRI, 1973).

e The unpublished data of Milligan and associates were presented in terms of the maximum,
minimum, and average currents and durations for each procedure studied.

These data can be used to estimate population variations. In both studies, it was found that
the highest currents and longest durations were found in transurethral (TUR) procedures. For
TUR procedures, the ECRI study showed an average CUTTING current of 680 mA and 480 mA
for COAGULATION, with duty cycles of 15 % average and 45 % maximum. Milligan studied a
smaller sample of 25 TUR procedures performed by 13 surgeons using five electrosurgical
units at eight hospitals.

2T

The reported data for all TUR procedures are summarized in the followifig table\fteans and

standard deviations o are calculated over the 25 cases. These data ide Qs ul e |mates
of the means and variance in measured currents and durations. \ \
Table AA.1 — Summary of measured current and durations fo\ZKUB P ures
\\\\\ -
\M\é}m\ ™\ 'étandard deviation
. . \
Length of surgery (hcurs) :’ 1/ \ 0.%& ‘\\ \ s 0,49
Number of activations (per hour) A/ 25\ 105
= Y By T .

CUTTING current "4 (\‘\ ( |\. \) N

Maximum current (mA) \\‘ \, ‘-\\407 / 297

= - T \\\

Average current (mA) /_ s \._\ \ 297 200

Maximum duration (s) l\ £ ) 38 53

Average duration (s) & W ) \> 2,1 0,7

ag a $ N o et 4 ' ¥
COAGULATION current 1\ N b
= - = 4

Maximum current (mA)[ \\/' \ 339 130

Average curreq{\(;n> {\ <> \ N 258 88

Maximum duratiot (s)”\\‘ A \\ \ 57 7.6

Average duratloy@]l - ; 2,0 0,7

The total M\@ﬂ\’he NE application site is given by:

<E\£\@ Rﬂ\x t’where
Eis en;r\gypd?ssipated [joules];
! is the NE current [amperes];
t is the duration of current flow [seconds];
R is the real part of the impedance at the NE site [Q ].

The impedance, R, is not generally definable, since its value depends on the NE design and
the anatomical structure of the tissue to which it is applied. A "heating factor” ® may be
defined to describe the “stress” placed on an NE as:

© =2 xt (A2s).
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This heating factor has the significance of energy dissipated per Q of impedance. NEs should
be able to handle © values representative of surgical procedures. A current of 700 mA applied
for 60 s yields © = 30 A2s. This value is far in excess of the maximum likely current and
duration for a TUR procedure. The maximum likely @ value can be found by multiplying the
square of the largest likely current, i.e. 0,68A from ECRI (1973) [7] data (average) plus one
standard deviation, i.e., 0,2A from the Milligan data by the maximum likely duration, i.e., 5,0 s
(average) plus one standard deviation, i.e., 7,6 s from the Milligan data, to get

©=9,8 A%
Thus, 30 A2s is a conservative test criterion.
/““\
A similarly conservative test criterion can be derived for NEs marked fo IP'%IF b T' . Since
TUR procedures are not performed on infants, a reasonable appro;ﬂn is to'us th urrent
and duration data available for general surgical procedures. These d té,\epo Pgarce

(1981), are given in the following table: P \ \

Table AA.2 — Summary of measured currgxﬁb@@ deura\tionx\ \/

for general surgical procedur gs O\ ;
e T

\'\x/

r' ) Méan =5 \  Standard deviation
Length of surgery (hours) =X I‘\ /) / ‘}\?6 ™ 0,84
Number of activations (per hour) \// /\ l> |J \§ '|‘-/ 84
CUTTING current ""‘\ \ ; ;’
Maximum current (mA) R \ 340 101
Average current (mA) l\‘ o \\ /\ 281 147
Maximum duration (s) Fa W = Yo ) Sl 11
Average duration (s) s \\\ N - \ £ 22 1,8
COAGULATION current ]l AR '\_ Wy
Maximum current éé})\ > > \\ \\\ h-” 7 267 157
Average current (m\A}/ x__\\___\ .\\ \> 198 114
Maximum duration (sh\\ R 11 75
Average duration (é’y\ \ \\‘_ 'x_.//. 6,5 52

\

Usin é\Qéf\a fgt\;gene\ﬂ I surgery and multiplying the square of the maximum likely current
plus on sta d’a\Qat|0n by the maximum likely duration plus one standard deviation yields

o= 36\?%25 )
Thus,

@ =15 A%s

is a conservative test criterion and is readily obtained using a current of 500 mA applied for
60 s.

The safety margins inherent in these @ values are intended to maintain a reasonable margin
of safety even in the event of unintended partial loss of contact area between the NE and the
PATIENT's skin. Where NEs other than MONITORING NEs are used, advice to the OPERATOR
according to 201.7.9.2.2.101 d) is relied upon to prevent a hazardous loss of contact area.
However, where CONTACT QUALITY MONITORS and MONITORING NEs are in use, the OPERATOR
expects to be relieved of the burden of NE contact surveillance, relying fully upon the
CONTACT QUALITY MONITOR to alert the OPERATOR to area loss before it becomes hazardous.
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Therefore, MONITORING NEs are tested with the same area loss which will cause the CONTACT
QUALITY MONITOR to sound an alarm.

References are found in the bibliography items [7] through [12].

The test currents by weight range in Table 201.3 were derived as follows. NEUTRAL
ELECTRODES for adults, when tested with the 700 mA current based on the HF18 standard,
result in a heating factor of 30 AZs.

NEUTRAL ELECTRODES for children (PATIENT weight 5 kg to 15 kg) have active contact areas
that are approximately one half of adult sized NEUTRAL ELECTRODES. When te,sted with the 500
mA current based on the HF18 standard, results in a heating factor of 1@A s, Which is one

half of the maximum allowed adult value. N ~
T
NEUTRAL ELECTRODES for newborns (PATIENT weight less than 5 kg} vé\@ ive or}tf{ct areas

f

that are approximately one half as those for children and thus heati torthat is
one half of that used for children was chosen. This results in a ﬁ atlng actor of %s which
implies the test current of 350 mA. Although there is no statis lcaﬁ\datwa to" prove the selection
of this test current, surgical power settings for these smaIIéPé\ S\m IWa very low so it
is felt the 350 mA test current for 60 s results in a reasoﬁg\ sa{ety n N

|’
Subclause 201.15.101.6 — NE contact |mpedan9e\ \// / \\

This requirement was adopted from NS\I}HQ 18 Qubp[éuse 4.2.3.2. The 200 kHz
phase angle criterion for dlstlngmshlng Qt__iy,é NEs was developed, lacking

a clear published definition, a priori or |s

The rationale from ANSI/AAMI PF~1B\2001 clau )’(4 2.3.2 is also adopted, with minor
lexical and subclause re‘feren&e changes\(or a@cular standard, as follows:

|\\ \\u\.‘_

L% N\
The contact |mpeda cenmi s\t be \iow\eno g\fhat the NEUTRAL ELECTRODE represents the
preferred curr nt. \_pathway. n\ the\ca‘se_ of HF SURGICAL EQUIPMENT having an EARTH
REFERENCED P IIENT cuIT, ill ni‘lnlmfze the possibility of alternate return current paths
other than via thé M/\\é\ value m‘ 75°Q i ’judged an acceptable maximum contact impedance
for conductwe<ﬂ€s\wh n easureﬁ"according to ANSI/AAMI HF18:2001 using human
subjects. However,‘that standard imposes a 50 Q limit when a metal plate is used in lieu of a
human subjéet; 1~bls\red ction compensates for the impedance contribution of the deeper
Subcutanet\s tlé‘sL}q Wblcu\%:gbmes part of the measured NE contact impedance.

X
Slnceﬁe a\n&z\ogg pacitive NEs varies as the inverse of the frequency, it is appropriate
to descnb\e\ heir impedance characteristics in terms of capacitance. A value of 4 nF was
specified as ‘rhe Lﬁlnlmum acceptable capacitance because it is consistent with the
characteristics of the majority of capacitive NEs which have been commercially available for
many years and found to be clinically acceptable.

The test current of 200 mA represents the low limit of average currents from the two studies
cited above. Tissue-NE impedance generally increases as the current decreases, making the
lower limit preferable. The frequency range of 200 kHz to 5 MHz is believed to encompass the
range over which MONOPOLAR HF SURGICAL EQUIPMENT develops significant energy levels.

The dimensions of the metallic test plate should be at least as large as the NEUTRAL
ELECTRODE.

Capacitive NEs are permitted a higher impedance because they do not dissipate heat.
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Subclause 201.15.101.7 — NE adhesion
This requirement was adopted from ANSI/AAMI HF18:2001, subclause 4.2.3.3.

After application, NEs, except MONITORING NEs, should remain in place when subjected to
stresses that may occur during customary use as a result of the site chosen for placement,
inadvertent pulling, or accidental contact with preparatory solutions or physiologic fluids.
MONITORING NEs are exempt from this requirement because contact area loss due to adhesive
failure is expected to cause a CONTACT QUALITY MONITCR alarm, thus preventing a hazard to
the PATIENT.

Subclause 201.15.101.8 — NE shelf life

The adhesives and conductive gels used on single use NEs may d({(}l
when stored according to the instructions for use. Therefore, it is neces
these devices conform after storage until the marked explratlon d/te\

Clause 202 \\ \
b ! /

HF surgery is a very long established modality Wlth own |nTerfere ce inherent during
activation. Since the clinical benefits of HF SJJR CAy/‘éQulp NT \outwelgh the risks of
interference and since HF SURGICAL EQU[PMEN r short periods only, this
type of equipment is exempt from th< ts’of IEC 60601 :1 subclause 6.1.1.1 when

it is activated. \ \h g
HF SURGICAL EQUIPMENT performs its (Aldug an Bcg@mﬂow functions through the use of
radio frequency energy, and HF EMISSION frequent] dch above the CISPR 11 limits is
present. The power Ieve{e nd harman cc}ntgﬁﬁ of the output of the HF SURGICAL EQUIPMENT
are necessary to enable the|HF sU GICAL EQLﬂ ENT to carry out its clinical function
effectively. Jf N \ 5 o
R T e 9

The EMISSION@BQI eperfd \n .the rr\én;mem and length of the active and neutral cords,
on the opera\ng !%Q (sparklng or,not) and on many other application conditions.
Furthermore, m dla‘gnoé \burfg anaesthetic and infusion EQUIPMENT have APPLIED
PARTS or PATlEfG‘\ unts\whl are directly connected to the PATIENT. For such equipment,
particular Et/g rangements si ting direct connection to the PATIENT circuits of a HF
SURGICAL EQUIPME T\qre ecessary for testing EMC IMMUNITY (see 202.6.2.101 and Figures
201.10 l%‘li\()\aqd 01 11 of |IEC 60601-2-34%). This was considered the best way to

assure el etic compatibility between HF SURGICAL EQUIPMENT and some other medical
devlces smlty”

For a standardlZeg source of electromagnetic interference to be used for such tests, the
following conditions have been determined in IEC 60601-2-34:

"The HF SURGICAL EQUIPMENT shall comply with IEC 60601-2-2, shall have a minimum cut
mode of 300 W, a minimum COAGULATION mode of 100 W and a working frequency of 450 kHz
+ 100 kHz."

However, during stand-by operation, the HF SURGICAL EQUIPMENT may be energized for long
periods and compliance with the EMC requirements is considered necessary.

During the immunity tests of IEC 61000-4-3 and |IEC 61000-4-6, the manufacturer will need to
specify how compliance to the standard is checked. This includes precautions needed to

4) Third edition, in preparation: I[EC 60601-2-34, Medical efectrical equipment — Part 2-34: Particular requirements
for the basic safety and essential performance of invasive blood pressure monitoring equipment
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ensure the duty cycle of the generator is not exceeded as well as how perturbations in the
output power are detected.

Additional information on the electromagnetic EMISSIONS created by HF SURGICAL EQUIPMENT
may be found in Annex BB.
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Annex BB
(informative)

ELECTROMAGNETIC DISTURBANCES created by HF SURGICAL EQUIPMENT

BB.1 Overview

Medical devices used in surgery are exposed to many sources of ELECTROMAGNETIC
DISTURBANCE (EMD). The most prevalent source is from the HF SURGICAL EQUIPMENT that is
used to cut and coagulate tissue. Although there are standards for many t);.paa\of EMD, there
is little information available regarding the ELECTROMAGNETIC DISTURBAJ\{CE created by HF

SURGICAL EQUIPMENT. N ~ \

\ :
N \
The purpose of this annex is to provide medical device manufacture 'th\'{lfo‘rx%z' E}bout
IE

the specific types and levels of EMMISIONS generated by HF/S’U‘RQI\Q\L ‘EQUIPMENT also
includes tests which manufacturers may wish to use in det mining\\\i\f\t\[:eNyéigns are

resistant to these type of ELECTROMAGNETIC DISTURBANCE. - i L O \

S N R X
//"\\ “\\ ) \_\ '\///
BB.2 Terms and definitions ¥ “\\\
[ i

P l\ y N
For the purposes of this annex, the de 'nitions/q'f téq;h’rs)a{ppéﬁring\& small capitals are those
from this particular standard and the  standards \Iistfad in'\claﬁisé )"LB of the general standard,

lus the following terms and definitions:. /
P g e \\ .
NOTE Definitions for ELECTROMAGNETIC DISTUéBAN?F\and% ONs\mkay be found in IEC 60601-1-2.
\ b~ /
R % N R
BB.2.1 N, \\ ) A

E-FIELD o D \f * = N
electric field presemf'\--in the far field a\s\md_liclag_;' by the magnetic field from HF SURGICAL
EQUIPMENT L \‘-\/'\\ \\
&N
/
"

d <'-
\ ! <‘\_,- \\ *
\ N/ 0
ced b xtbe ow %urrent from the HF SURGICAL EQUIPMENT
\\ \ 6N —

BB.2.2
H-FIELD
magnetic field

ot
ind
o
/\\ e T .
BB.3 Technical information
~ % N W
e
BB.3.‘i“~\(\5e a?\iﬁfq\r\lp\atim about HF SURGICAL EQUIPMENT

.

During surge\ry\:;)energy may be used for CUTTING tissue or to provide hemostasis
(COAGULATION). This energy is generated by the HF SURGICAL EQUIPMENT and delivered to the
surgical site using various sterile ACCESSORIES. The frequency of the HF energy is typically
between 200 kHz and 1 MHz. These frequencies are high enough that human tissue cannot
respond to them, and thus no nerve or muscle stimulation occurs. All of the surgical effect is
due to the current density of the HF energy.

The HF energy may be delivered to the surgical site in one of two ways. The first method is
called MONOPOLAR or unipolar. This means that the surgical effect occurs at a single pole
which is under the surgeon’s control. The energy is generated in the HF SURGICAL EQUIPMENT,
is carried through a cord to an ACCESSORY held by the surgeon, through the PATIENT, is
collected by a large surface area PATIENT return electrode (NEUTRAL ELECTRODE) and is carried
back to the HF SURGICAL EQUIPMENT. It is the current density at the tip of the ACCESSORY ACTIVE
ELECTRODE(s) that causes the localized surgical effect. After entering the PATIENT'S body, the
current disperses, limiting the area of the surgical effect. The large surface area of the
NEUTRAL ELECTRODE is designed to keep the current density low to prevent heating or other
tissue effects. The PATIENT return electrode is the second pole in the circuit. The most
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common MONOPOLAR ACCESSORY is the HF surgical pencil, so named because it resembles a
thick pencil held by the surgeon.

The second method of energy delivery is called BIPOLAR. The surgical ACCESSORY used by the
surgeon has two electrodes, each with a small surface area. The HF energy passes from the
HF surgical unit to one electrode, through the tissue, to the other electrode and back to the HF
surgical unit. The area of the electrodes and the tissue between them is small and so the
current density is high. Thus, the surgical effect occurs only in the tissue grasped between the
electrodes. A NEUTRAL ELECTRODE is not required. The most common BIPOLAR ACCESSORY is HF
surgical forceps.

Most HF SURGICAL EQUIPMENT allows the user to control the output pow means of
controlling the depth and speed of the surgical effect. The output volt and rent may

vary depending on the HF SURGICAL MODE, the power setting and the | pre%the HF

SURGICAL EQUIPMENT. \
The surgical effect of CUTTING is generally achieved using a sme\wa\ek(th v agé» between
200 V and 1 200 V. The current density at the tip of 1he (?\da ses heating of the
on
enr

contents of cells immediately adjacent to the electrode. The ce nts tuhq to steam and
the cell wall ruptures. The electrode moves through thﬁ’steqﬁNay vbi:y $mall arcs pass
from the electrode tip to the tissue. A pure sine wa\a;e cuts w \tﬂe or no hemostasis. If the
sine wave is interrupted, various levels of hemostams\nza &tge\ggh‘reygﬁ in addition to the
CUTTING action. The lower the duty cycle the gré'ter:,t em{nst is. However, lowering the
duty cycle also requires that the pealgzv'&lt\age b/éqncbease/d to ar:mevé the same output power.
Power levels used in the cut mode rahg\bm en 1\;] W at:|d 300 W

The surgical effect of COAGULATION mﬁy be ac usin ale} several different methods. A pure
sine wave which is below 200 V will \not cututiss yhll desiccate and coagulate tissue.
This waveform does npt p\rodueeaarl:s h%use r contact COAGULATION in both the
MONOPOLAR and BIPOLAR mbqés W th\swg@/e% needs to coagulate bleeding tissue
without touching it, a\hlgh\volf%xg \pt\ed sinusoidal waveform is generally used. This
waveform may use be e\eQ 15200V and 4 600 V. Power levels used for the
MONOPOLAR CO,AGULA‘NON e range Tr\om 0 W to 120 W. Power levels for the BIPOLAR
COAGULATION fmod ,g\e frofn 1 W to wo

The worst case Slongﬁsed by HF SURGICAL EQUIPMENT ocour during activation of the
COAGULATION mb\de \at mam ower setting while arcing to tissue or metal.
\
/\\ N

BB.3.2 Types o‘f\q‘M slo 5 eated by HF SURGICAL EQUIPMENT

BB.3.2:1 Radu

During surge\y\a\herapeutlc current flows from the HF surgical unit through the ACCESSORY
cable, through the PATIENT, through an ACCESSORY cable again, and back to the unit. This
circuit may take on different forms, sizes and arrangements. The current flowing creates both
a radiated E-FIELD and an H-FIELD. These fields may couple to the ACCESSORY, or POWER
SUPPLY CORD used by other equipment. The worst case scenario for E-FIELD coupling is to
have the HF SURGICAL ACCESSORY cables in close proximity and parallel with other ACCESSORY
cables. E-FIELD coupling is also made worse during clinical situations where arcs occur. The
worst case scenario for H-FIELD coupling is to have the HF surgical circuit spread out in a large
circle and other ACCESSORY cables attached to the PATIENT who is within that circle. E-FIELD
coupling typically generates worst case EMMISSIONS that are higher in frequency (tens to
hundreds of megahertz) than H-FIELD coupling (tens to hundreds of kilohertz).

BB.3.2.2 Conducted through the mains POWER SUPPLY CORD

Electromagnetic noise conducted through the mains POWER SUPPLY CORD increases during
activation of the HF SURGICAL EQUIPMENT through a combination of internal coupling to the HF
output and high voltage power supplies that are only active during HF output generation.
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BB.3.2.3 Conducted through the PATIENT

The therapeutic current that is applied to the PATIENT to achieve CUTTING and COAGULATION
impresses a voltage on the PATIENT that may be coupled into other equipment. This coupling
may be direct or capacitive. Direct coupling occurs into the inputs of devices that are
measuring PATIENT voltages (e.g. ECG, EEG, EMG, evoked potential monitors). Capacitive
coupling occurs when equipment cables or sensors are in close contact with the PATIENT (e.g.
pulse oximeter probes, invasive blood pressure transducers, temperature probes, camera
systems). A combination of these methods is possible. The value of the voltage impressed on
the PATIENT is highly dependant on the HF SURGICAL MODE used. BIPOLAR modes utilize peak-
to-peak voltages ranging from tens to a few hundred of volts and generate little or no
sparking. CUTTING modes utilize peak to peak voltages from several hundred to a few
thousand volts and generate very small sparks. COAGULATION modes utl ze peak to peak
voltages from a few thousand up to fourteen thousand volts with large ﬁ%ﬁs trequ tly being

desired. Generally only a fraction of the HF voltage is coupled into ether eqylprqen but for
devices that measure in the millivolt or microvolt range, that can be é\p

/\\ \\)

BB.3.3 Measurement techniques 0

For the purpose of this annex, the measurements were 1aKen \L}ng xahtrlg}es intended to
create the worst case values that may be experleye’d'by\MEDIC%L AL EQUIPMENT
during surgery.

( N e

il l\ g,)f M B \/
The measurements reported below Wpre tak Hmu1¢’}f5’l6 IiméS\using,all of the output modes
available and using the maximum 1p ers the u |ts\wbrMapable of. Four different

the RATED LOAD of the HF SURGICAL EQUIPMEN Ioad\whlbh ﬁroduces the maximum output
power), sparking to metal, and spar ng to as —soa{ed sponge to simulate sparking to

clinical situations were simulated. These SR@K:Z\A@E en circuit activation, activation at
1
tissue.

All of these measure en W\'Q repea;’te\ ultlple ftimes using HF SURGICAL EQUIPMENT from a
variety of ma\nufac‘fu?-I e resﬁmk %ré used to create the worst case values of

BB.3.4.4. k‘/\

BB.3.3.1 El@

<
@ents >
A non-conductive e ove a Qround plane was used to support the ACCESSORY cables
from the HF SUR IC uip er test. The measurement techniques found in CISPR 11

\ N R

N

were used /Thes isi ustrated in Flgure BB.1. The measurements were recorded as peak
or quas pe\ak val thﬁt e} “between 30 MHz and 1 GHz.
\ . \ \\ \
\\ \ e
\\ )

e
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G

1EC 1206106

Key
O ACTIVE ACCESSCRY

ere recorded as peak or quasi-peak values that occur between 10 kHz
and 30 MHz.
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IEC 1207706

Key
G.) ACTIVE ACCESSORY

A non-gondyg above a ground plane was used to support the ACCESSORY cables

from PMENT under test. The set up is illustrated in Figure BB.3.
The measure ere recorded as peak or quasi-peak values that occur between 150 kHz
and 30 MHz.
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Key
G) ACTIVE ACCESSORY

@ Load

@) neor sallpe soaked sponge
@ Footswﬂch \\ %

@ HF SORGICA EQJI M

&) Non co}dych\}e\table‘*\ \ it

%;SSL }{liie) \

|gu Bwnducted EMISSIONS test setup

G K
The gre\atest\!alm typically below 50 MHz, with lower energy at higher frequencies.
Arcing incre }sgth energy at all frequencies, with arcing to metal being the worst case
clinical situati

BB.3.4.2 H-FIELD EMISSIONS

The greatest values were typically at the fundamental frequency of the HF SURGICAL
EQUIPMENT, with additional peaks at multiples of the fundamental frequency. Arcing increases
the energy at all frequencies, with arcing to metal being the worst case clinical situation.

BB.3.4.3 Mains conducted EMISSIONS

The greatest values were typically at the fundamental frequency of the HF SURGICAL
EQUIPMENT with additional peaks at multiples of the fundamental frequency. Arcing increases
the energy at all frequencies, with arcing to metal being the worst case clinical situation.
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BB.3.4.4 Maximum EMISSION levels of HF SURGICAL EQUIPMENT

The greatest level of EMISSIONS was generated by spark gap units. This type of HF SURGICAL
EQUIPMENT is no longer sold but still found in many hospitals. This type of unit creates the
worst case EMD environment due to a very high output voltage and the use of a spark gap to
create COAGULATION waveforms. The use of a spark gap tends to generate much higher levels
of EMISSIONS at higher frequencies. The worst case EMMISSION values are shown in Table BB.1
and Table BB.2. The E-FIELD measurements were from a distance of 10 m.

Table BB.1 - Worst case emissions of spark gap type HF SURGICAL EQUIPMENT

EMMISSICN type No arcing Arcing to saline rA“rEfn&to metal
E-FIELD 92 dBuV/m (40 mV/m) 80 dBuV/m (10 m\/m) /Qﬁmft‘dB;.l_Wm\(Sﬁ m\/m)
H-FIELD 96,47dBUA/M 99,47 dBpA/m y NN\ 96147 uA?m\

(67 mA/m) (94 mA/m) v \ \‘\ (6}11\5‘;%»{ ’,")

Mains conducted 117 dBpV (708 mV)

Not measured < :\ \ th\qeas:_ured

— ,
/ N R \
—-x\\“ N \\\ \ \\ /\

My "
Table BB.2 - Worst case emissions of non-sparlf’ga(p.\(mbd‘ehl HF SURGICAL EQUIPMENT
e

EMMISSION type No arcing ( Amlhg‘fofsalph\e ‘\ Arcing to metal
E-FIELD 78 dBuV/m (SmW}'il) ( ?% d§1lV:m (7 m\wr{ﬂ ] 83 dBuV/m (14 mV/m)
H-FIELD 61,47 dBuA/m ;\ \\_ 6311{ dBuAim / 52,47 dBuA/m

(1,1 mA/m) l-" 2 (\ 5 n‘iAfm) (1,3 mA/m)
Mains conducted 974 Bp.V (71 mV)\ { \ th mgaéured 100 dBuV (100 mV)

P
o

BB.4 Suggested th\.‘tg. \ £ \\

/\\ 7 \ \\ /
BB.4.1 { _ -\ \\ v
ahc}Q d crfbeg\‘cme ad hoc tests that have been used by equipment
de rmi if~their products can withstand the EmISSIONS produced by HF
setests are meant to serve as guides only and may be modified
t is»situated with respect to the HF SURGICAL EQUIPMENT. The tests

The following i
manufacturers

SURGICAL EQIJLP
based on Row ﬂ're e\qm m

below e des ned to.sim late the two types of equipment being situated in close proximity
{both‘@u LOSURES and the cables). Just as in IEC 60601-1-2, the equipment manufacturer
should ne what\the'xa ceptable response to this test should be prior to conducting it.

BB.4.2 \ >

Set up the equipment that is to be tested. Wrap the cord of a MONOPOLAR HF SURGICAL
ACCESSORY around the equipment so that at least two full loops of the cord are present as
shown in Figure BB.4.
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'/:.3\'
oty
(2)

IEC 1209006

Key
@HF SURGICAL EQUIPMENT
@Unit under test

@Metal plate

Figure BB.4 — Unit ad hggﬁ\\\\\\ 7

f t\e QDSURGICAL EQUIPMENT
L ACCESSORY, activate the
the ACCESSORY to the metal
EQUIPMEN e Is tting which will create the

/
=

Attach one end of a cord to the NEUTRAL ELECTRODE/ coqﬁécto?’\
and the other end to a metal plate. Using the Mo E AR‘

HF SURGICAL EQUIPMENT in each pos';tfile out
plate. For each mode, adjust the HF'SUR
highest peak output voltage.

~

b
ﬁﬁh the greatest possible spread of

This test generates hlgh E FIELDS aﬁd\ h H}E

frequencies. x\
\\ \ ( rd

o

BB.4.3 )* ,—\ \

Repeat the 1 4 Q\ﬁ\n the AR HF SURGICAL ACCESSORY short circuited to
(touching) th Iate he HF S L EQUIPMENT should be adjusted to obtain the
maximum outpu D for.eac

This test gener tes he highest out ,ut currents and thus the greatest H-FIELDS. It also creates
high E-FIE t me al output frequency.

BB. 4/

N
Repeat t t@éts ‘of 13‘542 and BB.4.3 with the cord of the MONOPOLAR HF SURGICAL
ACCESSORY w ped}around the mains power cord of the unit under test as shown in Figure
BB.5.

This test simulates the noise that can be coupled into the equipment through the mains power
cord.
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Key
@HF SURGICAL EQUIPMENT
@) Unit under test

@ Metal plate /\

@Malns power cord of unit under te{t

/
Figure BB<'.\POW f cbl\d
.;\
BB.4.5
\\ \

ling can also occur between those
Vo test for this possibility, repeat the
LAR HF SURGICAL ACCESSORY wrapped
own in Figure BB.6.

If the equipment has cords that enter the sterilefje
cords and the MONOPOLAR HF SURGICAL(JJ: ES\BQ

tests of BB.4.2 and BB. 3‘ ith th
around the ACCESSORY cbgd vﬁ‘\tﬁe unitunder test a

%
?\C\L DRt (3)
- - -
AN
N\ N /
Sect NS
\/) IEC 25800
Key

@HF SURGICAL EQUIPMENT

(2) unit under test

@Metal plate

@ACCI:SSGRY cord of unit under test

Figure BB.6 — ACCESSORY cord ad hoc test

BB.4.6

Tests to determine the impact of EMISSIONS that are conducted through the PATIENT may vary
widely based on how well coupled the equipment is to the PATIENT. The reader is urged to
consult the particular standard(s) for their type of equipment for additional information. Many
of these particular standards have already included this type of test.
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