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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT —

Part 2-41: Particular requirements for the safety of surgical luminaires
and luminaires for diagnosis

1) The IEC (International Electrotechnical Commission) is a worldwide organization for s izai hprising
all pational electrotechnical committees (IEC National Committees). The objee S romote
international co-operation on all questions concerning standardization in the ele e ic figlds. To
this| end and in addition to other activities, the IEC publishes International . [ yration is
entjusted to technical committees; any IEC National Committee intere tbof : th may
parficipate in this preparatory work. International, governmental and ngh-go zati liaising

with the IEC also participate in this preparation. The |IEC coll 8 Se i ational
Orglanization for Standardization (ISO) in accordance with conditi y iR ben the
two|organizations.

2) The formal decisions or agreements of the IEC on technijgal mat € iple, an
international consensus of opinion on the relevant subjects : ntation
from all interested National Committees.

3) The documents produced have the form of rg he form
of s$tandards, technical specifications, te( lational

Committees in that sense.

4) In grder to promote international unificatio ation mittees undertake to apply IEC Interfational
Stapdards transparently to the maximum( extent possible i eir national and regional standards. Any
divgrgence between the IEC Standard and the ing national or regional standard shall be|clearly
indifated in the latter.

5) Theg IEC provides no marking produre to Qi ate itS apywroval and cannot be rendered responsible [for any
equipment declared to bpN e

6) Attgntion is drawn to thg possibt 8 oft e elements of this International Standard may be the[subject

of patent rights. i for identifying any or all such patent rights.
Internptional Staridérd has been prepared by subcommittee| 62D:
Electrpmedical egui f gfihical committee 62: Electrical equipment in mledical

practice.

The tgxt of this standgreéNs based on the following documents:

FDIS Report on voting
62D/344/FDIS 62D/352/RVD
Full intermation—on-the—veotingferthe—approval-ef-this—stanrdard—ecanbefounrd-inrthereport on

voting indicated in the above table.
This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

Annex AA is for information only.
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In this Particular Standard the following print types are used:

— requirements, compliance with which can be tested, and definitions: in roman type;

— notes, explanations, advice, introductions, general statements, exceptions and references: in smaller type;

— test specifications: in italic type;

— TERMS DEFINED IN CLAUSE 2 OF THE GENERAL STANDARD IEC 60601-1 OR THIS PARTICULAR

ST

ANDARD: SMALL CAPITALS.

The committee has decided that this publication remains valid until 2005.

At thig

* reg
e Wit
* req
e am

A Dbilin

o

date, in accordance with the committee’s decision, the publication c
onfirmed;
hdrawn;
laced by a revised edition, or
ended.
gual version of this standard may be issued at 3 d

o
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INTRODUCTION

This Particular Standard concerns the safety of SURGICAL LUMINAIRES and LUMINAIRES FOR

DIAGNOSIS.

It amends and supplements IEC 60601-1 (second edition 1988), hereinafter

referred to as the General Standard. The requirements of this Particular Standard take priority
over those of the General Standard, entitled “Medical electrical equipment — Part 1. General

requir

ements for safety.”

A “Guidance and rationale” for the requirements of this Particular Standard is included in

anne AA.

It is cpnsidered that a knowledge of the reasons for these requwemen ilitate
the proper application of the standard but will, vision
necespgitated by changes in clinical practice or as a result of de Io blogy.
Howeyer, this annex does not form part of the requirements of

An asterisk (*) inserted before a clause or subclause numg hatory
notes|are given in annex AA at the end of this ParticulasS
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MEDICAL ELECTRICAL EQUIPMENT —

Part 2-41: Particular requirements for the safety of surgical luminaires

and luminaires for diagnosis

SECTION ONE — GENERAL

The cladses-and-subelavses—of-this-sectioh-ofthe-General-Standard-apply-exceptastelows.
1 Sg¢ope and object

This glause of the General Standard applies except as follows:

*1.1 [Scope

Additipn:

This Rarticular Standard details the requirements to b& appli s and

LUMIN

This s

—  he|

— en

— lu

— lu

tandard does not apply to

NOsSIS as defined in 2. ENT.

adlights,

doscopes, laparoscopes and 1N ich are covered by IEC 60601-2-18,
inaires used in denti whi 1ISO 9680,
inaires for gen overed by IEC 60598-2-1 and IEC 60598-2-4,

— luminaires o are covered by IEC 60598-2-22.

NOTE |Luminaires uséd inica ) vospjtals other than those defined in 2.101 to 2.105 are covered by
IEC 60598-2-25.

1.2 Object

Replace

The opject o artictiar Standard is to establish particular requirements for the salety of
SURGIAL LUMINATRES and LUMINAIRES FOR DIAGNOSIS.

1.3 [|Pafticular Standards

Addition:

This Particular Standard refers to IEC 60601-1 (1988): Medical electrical equipment — Part 1:
General requirements for safety, as amended by its amendment 1 (1991) and its
amendment 2 (1995).

For brevity, IEC 60601-1 is referred to in this Particular Standard either as the General
Standard or as the General Requirement(s).
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The numbering of sections, clauses and subclauses of this Particular Standard corresponds to
that of the General Standard. The changes to the text of the General standard are specified
by the use of the following words:

“Replacement” means that the clause or subclause of the General Standard is replaced
completely by the text of this Particular Standard.

“Addition” means that the text of this Particular Standard is additional to the requirements of
the General Standard.

“Amemndment” means that the clause or subclause of the General Standard is amended as

indicated by the text of this Particular Standard.

“Modification” means that the clause or subclause of the Generag ifled as

indicated by the text of this Particular Standard.

Subclauses or figures which are additional to those of the ha bered
starting from 101, additional annexes are lettered AA, BB . , bb),
etc.

The term “this Standard” is used to make d this
Particular Standard taken together.

Wher¢ there is no corresponding sectio i i i d, the
sectign, clause or subclause of the Gereral St 8 although possibly not relevant, applies
withoyt modification; where it is |nte ded , hough
possibly relevant, is not , S is gi i [ ticular
Standprd.

2 Terminolog<§\an

This dlause of the

Additipnal definitionss

2.101

MAJOR SUF :

Singlg [tx ina' X i ich i [ quate
CENTRAL ILL i brt the

treatnment and dilagnosjs, and to be used in operating rooms. See table 101

2.102
MINOR-SURGICAC TUNMINAIRE—{treatmenttuminaire)
Single luminaire in the PATIENT environment which provides an adequate CENTRAL ILLUMINANCE
to illuminate the body of the PATIENT locally. It is intended to be used in operating rooms for
diagnosis and treatment which can be interrupted without any hazard for the PATIENT in case
of failure of the light. See table 101

2.103

LUMINAIRE FOR DIAGNOSIS

Luminaire to illuminate the body of the PATIENT locally in order to support diagnosis or
treatment which could be interrupted without any hazard for the PATIENT in case of failure of
the light. It is not intended to be used in operating rooms. See table 101
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2.104

SURGICAL LUMINAIRE SYSTEM
Combination of several SURGICAL LUMINAIRES to illuminate the body of the PATIENT locally. It is
FAIL SAFE and provides an adequate CENTRAL ILLUMINANCE. It is intended to support the
treatment and diagnosis, and to be used in operating rooms. See table 101

(Example: A proved fail safe combination of two or more minor surgical luminaires is a
SURGICAL LUMINAIRE SYSTEM.)

2.105
SURGICAL LUMINAIRE
Generi i i inai Irgical
lumingire systems
Table 101 — Classification of surgical luminaires and Iuminaires(bo\diag@i
e NN
Requirements Clause o }icall minaires
Luminaires for ‘%\
diagnosis ] N ]
/Wr eatme Major and system
EQUIPNENT classification [14.2 a) 2) No requirement Clas with | Class I, or Class Il with
PA ? connector to PA ?

Fail sgfe 2.10.101 N Yes

Anaesthesia (intended Locatzed Local/genera
purposge)

Intendpd location Examination roon >perating room Operating rogm
Sterilgl handle (standard) Yes Yes

Centrdl illuminance (E.) Norequike 40 kIx < E; < 160 klx 40 kIx < E; < [L60 KklIx
Light fleld diamete No\ceqiirepfent Yes® Yes®

Light distribution regliirement Yes °© Yes °©

Shadopw dilution requirement Yes ¢ Yes ¢

Coloun temper&ture 3000K<T,<6700K |3000K<T;<6700K |3000K<T.%6700K
Colouf r 85 < R, <100 85 < R, <100 85 < R, < 100
Maximum value 50.102.3.1 Yes ° Yes ° Yes °

irradiance E.

2 PA
b Lic

Imeans_potential equalization conductor.
HT\EMNELD DIAMETER(d10) Where the illuminance reaches 10 % of CENTRAL ILLUMINANCE Ec.

c

Diameter dso where the illuminance reaches 50 % of CENTRAL ILLUMINANCE E..
Percentage of remaining illuminance when the beam is obstructed by one or two masks, with or without tube.
Information on the total irradiance E for the given CENTRAL ILLUMINANCE E.

2.106

CENTRAL ILLUMINANCE (E¢)
[lluminance at 1 m distance from the light emitting area of the EQUIPMENT in the LIGHT FIELD
CENTRE (LFC) without any obstruction of the light beam
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Diameter of a circle around the LIGHT FIELD CENTRE (point of CENTRAL ILLUMINANCE) where the

illuminance reaches 10 % of E;

2.108

LIGHT FIELD CENTRE (LFC)

Point of maximum illuminance in the light field (lighted area). It is the reference point for light
field size and distribution measurements

2.109

DEPTH
Worki
illumin

2.110
SHAD(
Ability
partia

2.1.1d
STERII
Devic
to the

2.1.5
APPLIF

Additi

NOTE
PART O

2.2.19
MEDIC

Repla

Electr
intend
makej
PATIEN

See fi

*2.4.3

OF ILLUMINATION

W DILUTION

1
E HANDLE

EQUIPMENT

Except if intended
the PATIENT.

ng distance around 1 m below the emitting surface of the EQ
ance reaches at least 20 % of CENTRAL ILLUMINANCE (E). (See fig

of the EQUIPMENT to minimize the impact of shadow
obstruction by the oPERATOR of the emitted light

P maintaining a sterile area in orgde

INAIRE Or LUMINAIRE FOR DIAGNOSIS has no

i¢h the

to the

ached

APPLIED

s and
which
m the

SAFETY¥

Modification:

Voltage is changed from 25 V a.c. to 30 V a.c.

*2.10.

101

Addition:

FAIL SAFE
Capability of an EQUIPMENT to provide a minimum illuminance and to be directed on the
operation area even in SINGLE FAULT CONDITION.
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4  General requirements for tests

This clause of the General Standard applies except as follows:

4.6 Other conditions

Addition:

f) In order to measure stabilized performances, the output values shall be measured after a
pre-ageing period, depending on the lamp technology, at RATED VOLTAGE under NORMAL

CJNDITIONS. This pre-ageing perioa 1s.
— | 3 h for halogen lamps;
— | 50 h for discharge lamps;

— | for other lamps, the pre-ageing period is determined when
does not exceed 1 % per 10 h.

4.11 [Sequence

Additipn:

The photometric tests and the tests for the qualit f inapce of the EQUIPMEN
B cla of Appendix C of the G

perfoimed after inspection of the mga
Standard).

5 (dlassification

This dlause of the GenerakStandard apyplie follows:

5.6 JAccording to.the

Modiflcation: Q

Deletg all but con

6 Identjfica

This dlauseg

6.1 Marking on tf i EQUIPMENT Or EQUIPMENT parts

Additipns

riation

T are
eneral

aa) RATED voltage and power consumption (6.1 g) and j) shall be marked on each lighthead.
If these values differ from power input and voltage at the MAINS TERMINAL DEVICE of the
EQUIPMENT, additional marking of voltage and power consumption is required near the MAINS

TERMINAL DEVICE.

6.1.101 NOMINAL power of an EQUIPMENT

The NOMINAL power in watts of the lamp(s). When the indication of the power of a lamp is not
sufficient, the number of lamps and their type shall be marked too. EQUIPMENT using tungsten

filament lamps shall be marked with the NOMINAL power.
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6.1.102 POWER SUPPLY CORD without connector

MOBILE EQUIPMENT with a fixed flexible POWER SUPPLY CORD with no MAINS PLUG attached for
connection to the suPPLY MAINS shall have a clearly visible label to show the correct method of

connection to a MAINS PLUG.

6.2.101 Marking of light sources

Identification and characteristics of lamps (power, voltage) shall be marked near the

lampholder and on the lamps.

6.8.2 | Instructions for use
a)
Additipn:

Instrugtions for use shall contain information on:

— cleaning and decontamination of the EQUIPMENT,
— safety aspects of optical filters (purpose and warninpg
— CENTRAL ILLUMINANCE,

- L

GHT FIELD DIAMETER,
— DEPTH OF ILLUMINATION (see 50.102.

— SHADOW DILUTION (see 50.102.1, noyfor LUMNAIR
— cofrelated colour tempe

— tofal irradiance,
— cleaning, disinfecti¢
— handling of the la

— how the USER sh
hygiene and di

d) cle
Additip

This gubclause applies to the STERILE HANDLE.

SECTION TWO — ENVIRONMENTAL CONDITIONS

The clauses and subclauses of this section of General Standard apply.

le for
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SECTION THREE — PROTECTION AGAINST ELECTRIC SHOCK HAZARDS

The clauses and subclauses of this section of the General Standard apply except as follows:

14 Requirements related to classification

This clause of the General Standard applies except as follows:

14.2 a) 2)

Additipn:

SURGIICAL LUMINAIRES of CLASS |l need a connector to a POTENTIAL EQ OR.

NOTE | SURGICAL LUMINAIRES are set up in operating theatres in which an equipote
betweep exposed conductive parts.

placed

*16 [ENCLOSURES and PROTECTIVE COVERS

This dlause of the General Standard applies except as fgttg
Modification:

Replace

25V a.c. by 30 V a.c.

SECTION FO

auses and@

The c DWS:

22 M
This ¢
Additi

*22.1(

Attachmentiand detachment of the STERILE HANDLE: see rationale (annex AA).

The maximum attachment and detachment force of the STERILE HANDLE shall not exceed 10 N.
The maximum attachment and detachment torque shall not exceed 1 Nm.
The force for unintended detachment shall exceed 100 N.

The torque for unintended detachment shall exceed 5 Nm or require three or more 360°
rotations of the STERILE HANDLE.

Compliance is checked by test (see figure 102).

At the end of the test no damage shall be detected on the shaft (or carrier) of the STERILE
HANDLE or on the STERILE HANDLE itself.
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24 Stability in  NORMAL USE
This clause of the General Standard applies except as follows:
24.1 to 24.3 These clauses of the General Standard apply only to MOBILE EQUIPMENT.

24.101
Addition:

Ease of motion and stability

The njechanical parts of the EQUIPMENT shall be designed to have ver) during
handling.

The EQUIPMENT shall be stable when not being moved.

Complliance is checked as follows:

The manipulation of the lighthead is tested along three pe . axes as descriped in
figure ] of the gripping area

defingd by the manufacturer.
The maximum force for vertical positiomn,

Articujation of the lighthead in the rema

Compliance is checked m 2 at-a time, the other axes of rotation|being
locked.

25 Expelled p@

This glause of the Gen applies except as follows:

25.1

Additip

The ERQUIPME be S0 designed that, in case of lamp burst, all flinders and broken parts
are kgpt inside-the JIPMENT in all possible positions of the lighthead in the INTENDED UBE.

Compliance is checked by a test in accordance with IEC 60598-2-9.

Only the structural integrity of the enclosure shall be checked at the end of the test.
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SECTION FIVE — PROTECTION AGAINST HAZARDS FROM UNWANTED

OR EXCESSIVE RADIATION

The clauses and subclauses of this section of the General Standard apply except as follows:

34 Ultraviolet radiation

Replacement:

The UV-irradiance for wavelengths below 400 nm shall not exceed 10 W/m2,

Compliance is checked by inspection or measurement. Measurement
conditions in accordance with 50.102.1.2.

The c

Sk

The clauses and subclauses of this seg

42 EXxcessive tempera

This dlause of the Gen

Guards Q

42.5

Additi

When N ithout a tool for lamp changing, then touchable hot su
shall e ¢ ithg warning/Sign for “hot surface” in accordance with [IEC 60417.
44 spillage, feakage, humidity, ingress of liquids, cleaning,

S

This glause of the General Standard applies except as follows:

out in

ES

PWS:

rfaces

44.6 Ingress of liquids

Addition:

Even though most EQUIPMENT is not designed to withstand water ingress, the manufacturer shall
indicate the acceptable cleaning procedure in the ACCOMPANYING DOCUMENTS. (See 6.8.2 a)).
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44.7 Cleaning, sterilization and disinfection

Addition:

This subclause also applies to reusable STERILE HANDLES.

49 Interruption of power supply

This clause of the General Standard applies except as follows:

*49.2 101 In the event of interruption of the SUPPLY MAINS, MAJOR SURGI
SURGIAL LUMINAIRE SYSTEMS shall:

— automatically changeover to additional power supply for safety
mains power supply,

interruption,

— giye a visual indication to the OPERATOR that
sefvices is functioning,

— restore the initial illuminance within 40 s.

Complliance is tested by interruption okthe

PERATING DATA
ARDOUS OUTPUT

AL _LUMINAIRH

The ¢ S i peéneral Standard apply except as foll

50 A

This ¢

Additi

50.10

The fq i ents specify the characteristics of illumination and the related te

the E give the frame of standardized measurements so that consisten

compTrabIe data are available to USERS.

s and

of the

to not
e the

safety

DWS:

sts for
t and

The EQUIPMENT, in the region of the operating field, shall satisfy the following conditions as

described in 50.102.1 and 50.102.3:

— give lighting with a radially tapered distribution and with attenuation of the cast shadow,

— light the bottom of deep cavities while keeping a lighting level high enough to avoid eye

fatigue,

— give lighting directed adequately to give the necessary stereoscopic vision, quickly and

without ambiguity,

— emit a minimum energy in the operating field (risk of drying-out of tissues in the operative

cavity),
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— not emit excessive energy unnecessarily uncomfortable for the OPERATOR,

— have an optical spectrum which renders all colours faithfully and which is characterized by

colour temperature and the colour rendering index (see 50.102.2.1).

In order to have the lighting level appropriate to the nature of tissues and the type of cavity to
be observed, while taking the characteristics of the OPERATOR’s sight into consideration, any

EQUIPMENT may include a device to adjust brightness.

50.102 Characteristics of illumination

50.102.1 llluminance

50.10p.1.1 General requirements

Visual differentiation of very closely graded tissues is particularly deli

levels| of illumination, especially between 600 nm and 700 nm wheke t

Moreqver, in this spectral interval, human eye sensitivity is red

The EQUIPMENT shall offer a good lighted surface homode e|t Ui grvation on
surfage or at the bottom of a deep and narrow cavj for examp
OPERATOR’S head or shoulders.

a) CENTRAL ILLUMINANCE

Without any obstruction of the light heam RAL ILLUMINANCE of SUHR
LUMINAIRES shall reach the minimum value ofN40 shall not exceed 160 000
each sgingle lighthead.

No minimum value is req

b) LIGHT FIELD DIAMETER

The minimum di jllurpinance reaches 50 % of the CENTRAL ILLUMI
shall e at least >

No value is requifed Yo

C) SHADOW D{LUTION

In the| p1

the light bes the\leve| Of the remaining CENTRAL ILLUMINANCE Of SURGICAL LUMINAIRE
be mdasured with and\without a tube simulating a cavity.

No measurement is required for LUMINAIRES FOR DIAGNOSIS.

S high

iis low.

a flat
le the

RGICAL
Ix for

NANCE

ucting
5 shall

d) DEPTH OF ILLUMINATION (see figure 115)

Length measured along the optical axis where the illuminance reaches at least 20 % of

CENTRAL ILLUMINANCE.

No measurement is required for LUMINAIRES FOR DIAGNOSIS.
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The ACCOMPANYING DOCUMENTS shall indicate the values of:

CENTRAL ILLUMINANCE E,

LIGHT FIELD DIAMETER dy,

diameter dso where the illuminance reaches 50 % of CENTRAL ILLUMINANCE,
remaining illuminance when the beam is obstructed by one mask,
remaining illuminance when the beam is obstructed by two masks,

remaining illuminance at the bottom of a standardized tube (inside),

— remairing-Heminance—at-the bettom—ofa—standardizedtube—whenthebeamis—ebstucted
bylone mask,

— remaining illuminance at the bottom of a standardized tube ructed
by|two masks.

All values of remaining illuminance are relative values to ithout

obstryction by masks or tube.

50.10R.1.2 General conditions for tests

The tests shall be performed at stabilized RATED voftagé of the

EQUIPMENT in a thermally stable situation. The at dance

with 4{5.

All photometric and radiometric measure 9 Se i u£ in a

plane|l m below the lowest point of th ptical

axis of the EQUIPMENT directed vertically d

The measurements shall be cat ght is

below|1 %.

In the|case of S@ ith several independent lightheads, all megasure-

mentq shall be carfig al lighthead.

If the light field inaneé are adjustable, they shall be set in such a way that the

maxinpum illymi d, if not indicated otherwise.

The efr uinange meter, according to CIE 69:1987, shall not exceed the following

valueq

fli I %

u 1%

rr 1%

f3: 1%

f5I 0,5 %

fg: 10 %

The diameter of the sensitive area of the photometer head of the illuminance meter shall be
not more than 20 mm.
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Irradiance measurements shall be carried out using a radiometer having a sensitive area of
diameter not more than 30 mm. Its spectral sensitivity shall be constant in the wavelength
region from 300 nm to 2 500 nm.

Spectral measurements shall be carried out using a calibrated spectral radiometer having a
sensitive area with a diameter of not more than 30 mm.

50.102.1.3 Test to be performed

a)

b)

d)

e)

f)

9)

h)

CENTRAL ILLUMINANCE

Maximum illuminance measured in the light field centre (Ifc) (see figure

LIGHT FIELD DIAMETER d1q

Avlerage of the values for d;p measured along four cross-sectio HT| FIELD

CENTRE (LFC) (see figure 106).
Diameter dsg

AVerage of the values for dso where the illuminance reag > ILLUMINANCE,
measured along four cross-sections through the LIGHT (see figure|106).

Ré@maining illuminance with one mask

lll{minance measured at the LIGHT FIELD CENIR igure~xt07) when the bgam is
obstructed by one mask. It is given a :

Ré@maining illuminance with two m

Average of four illuminance measureme i A€ LIGHT FIELD CENTRE (LFC), with
the pair of masks in four successive positio apart, without any motion of both the
EQUIPMENT under test apnd the photome ¢ e illuminance test (see figurgs 108
and 109).

The average is give AL ILLUMINANCE.

Ré@maining illumin

A [tube Wlth ter afd a\height ag” defined in figure 110 is positioned around the
deftector of the I i t the LIGHT FIELD CENTRE (LFC). Its internal surface shall
bel matt black cQs ag™to avoid stray reflections. An example of its irfternal
surface is shédwn\n™

Rgmaining ilt
Remadimi
Remaining iluminance is given as a percentage of CENTRAL ILLUMINANCE.
Remaining illuminance with tube and two masks

Sdme-conditions as item f), with the addition of two masks (see figure 113).

Average of four measurements performed at the LIGHT FIELD CENTRE (LFC), with the pair of
masks in four successive positions 45° apart, as shown in figure 114, without any motion
of the EQUIPMENT under test and the photometer head of the illuminance test.

The average is given as a percentage of CENTRAL ILLUMINANCE.
DEPTH OF ILLUMINATION

The EQUIPMENT is set at 1 m for measuring CENTRAL ILLUMINANCE. From this position, the
photometer head is moved above and below along a vertical line passing through the
LIGHT FIELD CENTRE, until the illuminance reaches 20 % of the previous CENTRAL
ILLUMINANCE. The distance between the upper and lower measurements gives the DEPTH
OF ILLUMINATION (see figure 115).
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*50.102.2 Spectral characteristics
50.102.2.1 General requirements

The emission spectrum of the EQUIPMENT associated with a high illuminance level shall
be appropriate for tissue differentiation. For this purpose, the colour rendering index R,
(see CIE 13.3:1995) shall be between 85 and 100.

The colour temperature of the radiation emitted shall be between 3 000 K and 6 700 K when
the EQUIPMENT is set to produce a maximum illuminance in order to render exactly the slight

colour-differences-of the nlr_\nrah\ln field

Compliance is checked by testing.

50.10p.2.2 Tests to be performed
Tests| are carried out in accordance with the requireme E 11995 and
CIE 15.2:1986.

The ¢
ISO/C
the fo

86 or
ined by

A X 5

nTmoow
I

The te nt.

At a di
not ex

. shall

This requirement applies for both LUMINAIRES FOR DIAGNOSIS and SURGICAL LUMINAIRES.

For SURGICAL LUMINAIRES, the ratio of irradiance E. and illuminance E. shall not exceed
6 mW/mz2[Xx.

If it is possible, in the case of SURGICAL LUMINAIRE SYSTEMS, to exceed an irradiance of
1 000 W/m2 by overlapping the light fields of several lightheads, information shall be given in
the instructions for use that there is a risk of too much heat in the operating field.

For all SURGICAL LUMINAIRES, the manufacturer shall provide the related information in the
ACCOMPANYING DOCUMENTS.

Compliance is checked by measurement of irradiance and illuminance according to
50.102.1.2.1.
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50.102.3.2 Tests to be performed
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The total irradiance E. is measured in a plane 1 m below the lowest point of the light emitting
surface of the EQUIPMENT, at the LIGHT FIELD CENTRE (LFC).

50.102.4 Safety characteristics

a) Lamp changing shall require a TooL if it necessitates optical filter removal.

b)

*C)

d)

e)

Compliance is checked by inspection.

Erndurarnce

ThHe luminous flux emitted by the EQUIPMENT shall not vary by mg during
single operation. The colour temperature and colour rendering ind e and
comply with 50.102.2.

Tgsts shall be performed at the RATED voltage of the EQUIPME -1h
rest cycle, over a 10 day period.

Compliance is checked by measurement and comparipg colour
temperature and colour rendering index before and afte

Lamp failure

The failure of a lamp shall be identifiable by MENT.
Cqompliance is checked by inspecton &

When a lamp fails, MAJOR SURGICA : SURG shall
restore the illumination in less thapi'5 s. The d CENTRAL ILLUMINANCE shall not be
legs than 50 % of the previous CENTRAL d shall not be less than 40 00 Ix.
Campliance is check

Maintenance of the| EQUIPMENT

Dyring maintenance ent of a lamp, parts ensuring the safety [of the
EQUIPMENT i ' be removed. Otherwise, the EQUIPMENT shall be
equipped with 4 gafety ting power from being turned on. In addition, safety
information on hall be marked on the EQUIPMENT.

Camplianceg is\che etion and functional test.

Stabili

Dyrifg_the\operating life of the lamp, the colour temperature and colour rendering|index
shall be » omply with 50.102.2. The luminous flux emitted by the EQUIPMENT
shill not.\/a ore than 20 %. Otherwise, the manufacturer shall give information
ablout thé maintehance period in the ACCOMPANYING DOCUMENTS and there shall| be a
delvice'to inform the OPERATOR that maintenance is due.

Comptrance s thecked by Tspection.
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SECTION NINE — ABNORMAL OPERATION AND FAULT CONDITIONS;
ENVIRONMENTAL TESTS

The clauses and subclauses of this section of the General Standard apply except as follows:

52 A

This ¢

bnormal operation and fault conditions
lause of the General Standard applies except as follows:

n

Additigr-

52.1.1

FAIL 9
HAZAR

01

AFE EQUIPMENT shall be so designed that even in SINGLE FA
D exists and main functions (illumination, manoeuvrability) are\prese

During SINGLE FAULT CONDITION and after 5 s of any interruptjo QMIPMENT

provid

The c

55 H

This ¢

55.1
Repla

Tests

56

This ¢

56.10

e CENTRAL ILLUMINANCE of not less than 40 000 Ix.

Materials

cement: Q

a) Pn

AFETY

[ shall

DWS:

ptection against electric shock

Modification:

The General Standard applies with the modification of clause 16 in this Particular Standard.

57 MAINS PARTS, components and layout

This ¢

lause of the General Standard applies except as follows:
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57.1 Isolation from the SUPPLY MAINS
Addition:

In the case of several SUPPLY MAINS, the EQUIPMENT shall have means to isolate its circuits
electrically from the several SUPPLY MAINS, on all poles simultaneously.

59 Construction and layout

This clause of the General Standard applies except as follows:

59.1d) Materials

Additipn:

Wiring shall be made of copper or an alloy containing at lea aterial

having similar characteristics.
CondJctive parts shall not be affected by corrosion.

Compliance is checked by inspection and, if nec

&



https://iecnorm.com/api/?name=a93d4f95f0cf2193b0f50917424d9bfa

- 24 - 60601-2-41 © IEC:2000(E)

N

® Lamp
:l ‘ I: Transformer

direct current to |
DC/AC  alternative current .
Switch
converter e

| IEC 127/2000

Figure 101 — Example of power supplies for  SURGICAL LUMINAIRES
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10
N

STERILE HANDLE i Attachment force

[
QJIPMy
b) @M

STERILE HANDLE PD

a)

ent force

STERILE HANDLE

c) \(\\

Unintended detachment force

Z%

EQUIPMENT

>
@chment and detachment torque

1 Nm for voluntary attachment and detaghment
5 Nm for unintended detachment

IEC 128/2000

Figure 102 — S TERILE HANDLE attachment and detachment tests
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Lighthead

a)

-
&

dl \t
=d .

>«

dr2
Gripping area

b)
Applicatign\point >
h 4
Q Betqil oNSTERILE HANDLE
% IEC 129/2000

<

re 103 — Test for ease of motion
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Relative light illuminance ( % )

Ec2100 %

50 %

(g

%

N

0%

r oNight patch

Rs o

t 0% of E;

Om light patch at 10 % of E;

d50 =

0,5 x le

Figure 104 — Light distribution

IEC 130/2000



https://iecnorm.com/api/?name=a93d4f95f0cf2193b0f50917424d9bfa

- 28 —

@m

60601-2-41 © IEC:2000(E)

LIGHT FIELD CENTRE (LFC)

1 000

dme

an —

Photometer @

Figure 105 — C ENTRAL ILLUMINAN

Cross-sectio

E P'3

Measuring point
LIGHT FIELD C

IEC 1/2000

nsions in mil,

ENT

imetres

RE

IEC 1]

32/2000

Figure 106 — Measurements of LIGHT FIELD DIAMETER and diameter

at 50 % of CENTRAL ILLUMINANCE
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EQUIPMENT
A
210
Mask ZQ‘
o
S
. L S |
Photometertread ©

1332000

sions in millimetres

!
1000

600

ask

\/\/ - !

: matt black circular disk of 210 mm diameter

IEC 134/2000

Dimensions in millimetres

Eigure 108 — llluminance measurementwith two masks
=)
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IEC 185/2000

Figure 109 — llluminance measurement with four different positions of the two masks
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N

IEC 136/2000
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Dimensions in millimetres

Figure 110 — Tub
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s
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0,2

yond

50

IEC 137/2000

Dimensions in millimetres

Figure 111 — Detail of the inner surface of the tube (example)
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