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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through 1SO technical
committees. Each member body interested in a subject for which a technical committee has been established has

the right to_be represented on that committee. International organizations, governmental and non-governmental, in
liaison with 1SO, also take part in the work. 1SO collaborates closely with the International Electretechnical

Commissi

Internationpl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part3.

The main
by the tech

requires approval by at least 75 % of the member bodies casting a vote.
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Al Standard.
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Introduction

This Technical Specification specifies requirements and test methods for powered polymerization activators. The
requirements are for activators having optic tips no more than 78,5 mm? in area or 10 mm in diameter. Optic tips
larger than 78,5 mm? or 10 mm in diameter are not covered by this Technical Specification.

This Teghnical Specification refers to IEC 60601-1:1988, the basic International Standard on safety jpf medical
electricgl equipment, wherever relevant, by stating the respective clause numbers of IEC 60601-1:1988.

This Teghnical Specification uses wavelength regions based on cut-off filters. Thus the 190 mm to 400|nm region
includeq not only the ultraviolet region but also the near blue wavelength region of around 380 nm to 490 nm. The
400 nm|to 515 nm region is taken as the blue region for powered polymerization actiVation. The region above
515 nm |reaches approximately 1 100 nm, which is the detection limit of the detector specified in thi§ Technical
Specificption.

© 1SO 1999 — All rights reserved \
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TECHNICAL SPECIFICATION

ISO/TS 10650:1999(E)

Dental equipment — Powered polymerization activators

1 Scppe

This Technical Specification gives requirements and test methods for polymerization activators) wit
tungsten-halogen lamps in the blue wavelength region intended for chairside use in polymerization of d¢
based materials. This Technical Specification is also applicable to rechargeable battery-powered poly
activatofs.

It does not cover powered polymerization activators used in laboratory fabrication of indirect restoration
dentureg or other oral dental appliances.

This Teghnical Specification takes priority over IEC 60601-1:1988 where specified in the individual clau
Technicpl Specification.

2 Nofmative references

The follpwing normative documents contain provisions whichs.through reference in this text, constitute pr
this Teghnical Specification. For dated references, subsegquent amendments to, or revisions of, an
publicatjons do not apply. However, parties to agreements based on this Technical Specification are enc
investigate the possibility of applying the most recent-editions of the normative documents indicated

undated| references, the latest edition of the normative document referred to applies. Members of IS
maintair registers of currently valid International Standards.

ISO 1942-4, Dental vocabulary — Part 4: 'Dental equipment.
IEC 60601-1:1988, Medical electricalequipment — Part 1: General requirements for safety.

IEC 60601-1-2:1993, Medical~electrical equipment — Part 1: General requirements for safety — 2.
Standard: Electromagnetic compatibility — Requirements and test.

3 Tefrms and definitions

For the [purpases™of this Technical Specification, the terms and definitions given in ISO 1942-4 and in
IEC 606001-1;1988 apply.

h powered
ental resin-
merization

b, Veneers,

ses of this

ovisions of
y of these
puraged to
below. For
D and IEC

Collateral

lause 2 of

4 Classification
Powered polymerization activators may be classified as follows:
Type 1: Polymerization activators powered with mains supply.

Type 2: Polymerization activators powered with rechargeable battery supply.

© ISO 1999 — All rights reserved


https://standardsiso.com/api/?name=59c001dffcbe764a9f3f6adb96100717

ISO/TS 10650:1999(E)

5 Requirements

5.1 Gen

eral

5.1.1 Design

The construction of powered polymerization activators shall provide for safe and reliable operation. If field-
repairable, the powered polymerization activator should be capable of being easily disassembled and reassembled
for maintenance and repair, using readily available tools or those supplied by the manufacturer.

IEC 60601

5.1.2 Co

Powered
cleaning al

Compliang
5.1.3 Op
Operating
Testing sh
5.1.4 Clsg
IEC 60601
515 EX

IEC 60601
5.2 Rad

52.1 Ra

The radiarn
10 000 W/
voltage wh
fully charg

522 Ra

£1:1988, clause 59 applies.

hnection

olymerization activators shall be capable of being disconnected and reconnected(from the su
nd disinfection.

e shall be checked by manual inspection.

brating controls
controls shall be designed and located to minimize accidental activation.

bll be carried out in accordance with 7.2.1.
aning and disinfection
£1:1988, 44.7 applies.

essive temperatures

£1:1988, clause 42 applies.
ance

liance in the 400 nm tp-515 nm (blue) wavelength region

ce in the 400 nmt9~515 nm region shall be no less than 3 000 W/m? (300 mW/cm?) and no m
m? (1 000 mW/cmz) at the operating voltage, 90 % of the operating voltage or 110 % of the o
en tested in ageordance with 7.2. For Type 2 polymerization activators, the requirement applies

bd powered, polymerization activator.

liance(in the 190 nm to 400 nm wavelength region

pply for

bre than
perating
bnly to a

The radia

4 . 2 2
ce in tne 190 nm 1o 400 nm redgion snall e no more tnamn L UUU vw/m  (1LUU mvv/cim ) at tne

perating

voltage, 90 % of the operating voltage or 110 % of the operating voltage when tested in accordance with 7.2. For
Type 2 polymerization activators, the requirement applies only to a fully charged powered polymerization activator.

5.2.3 Radiance in the wavelength region above 515 nm

The radiance in the wavelength region above 515 nm shall be no more than 500 W/m?® (50 mW/cm?) at the
operating voltage, 90 % of the operating voltage or 110 % of the operating voltage when tested in accordance with
7.2. For Type 2 polymerization activators, the requirement applies only to a fully charged powered polymerization

activator.
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5.3 Electrical requirements

5.3.1 Power input
IEC 60601-1:1988, clause 7 applies.
5.3.2 Single fault conditions

IEC 60601-1:1988, 3.6 and clause 56 apply.

5.3.3 Protection against electric shock hazards

IEC 60601-1:1988, clause 13 applies.

5.3.4 [Enclosures and protective covers

IEC 60601-1:1988, clause 16 applies.

5.3.5 leakage

IEC 606001-1:1988, 44.4 applies.

5.3.6 [Protective earthing

IEC 60601-1:1988, clause 58 applies.

5.3.7 Continuous leakage currents

IEC 60601-1:1988, clause 19 applies.

5.3.8 Dielectric strength

IEC 60601-1:1988, clause 20 applies.

5.3.9 Interruption of the power supply

IEC 60601-1:1988, clause 49.applies.

5.3.10 Abnormal operating and fault conditions

IEC 60601-1:1988, clause 52 applies.

5.3.11 Components and general assembly

IEC 60601-1:1988, clause 56 applies.

5.3.12 Mains parts, components and assembly

IEC 60601-1:1988, clause 57 applies.

5.3.13 Electromagnetic compatibility

IEC 60601-1-2:1993 applies.

© ISO 1999 — All rights reserved 3
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5.4 Instructions for use

Compliance with the requirements for instructions for use, technical description and marking shall be verified
visually (see clauses 8 and 9).

6 Sampling

At least one powered polymerization activator, with a light guide (optic tip) as specified by the manufacturer for each
model series, shall be evaluated for compliance with this Technical Specification.

7 Test

7.1 Gen

7.1.1 Ge
The seque

All tests d
sample of

IEC 60601

Unless oth

7.1.2 Atmospheric conditions

After the p
under the f

a) ambig
b) relativ
7.1.3 Oth
IEC 60601
714 Su

IEC 60601

Mmethods
eral

heral provisions for tests
hce of tests shall be in accordance with annex A.

pscribed in this Technical Specification are type tests. Type tests Shall be made on one repreg
he item being tested.

-1:1988, 4.1 and 4.2 apply.

erwise specified, do not repeat any of these tests.

owered polymerization activator being tested has been set up for normal use, tests shall be ca
ollowing conditions:

Nt temperature of (23 + 2) °C;

e humidity of (50 + 10) %.

er conditions

-1:1988, 4.6 d) applies.

pply and testvoltages, type of current, nature of supply, frequency

£1:1988,+4.7 applies.

715 Pr

IEC 60601

T .
CUTTUTtIoTtn IU

-1:1988, 4.8 applies.

7.1.6 Conditioning

entative

ried out

The test arrangement and the powered polymerization activator shall be conditioned in an environment of
(23 + 2) °C for 4 h before testing.

7.1.7 Repairs and modifications

IEC 60601

-1:1988, 4.9 applies.

© 1SO 1999 — All rights reserved
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7.2 Radiance

7.2.1 Measurement of the optical cross-sectional area of the optic tip

7.2.11

7.2.11.1

Apparatus

an equivalent accuracy.

7.2.1.2

Procedure

Micrometer, reading in millimetres, with an accuracy to 0,02 mm, or any other measuring device with

Measur¢, with an accuracy of + 5 %, the diameter of the optic tip if it is circular in optical cross-sectioti’ M

major a

d minor axes of the optic tip if it is elliptical in optical cross-section.

Calculate the optical cross-sectional area (2).

7.2.2 |

7.2.2.1

7.2.21.1

Mleasurement of irradiation

Apparatus

Radiometer , calibrated?), used to measure the radiated power (ih watts).

The entrance aperture of the radiometer shall be larger than the<gross-section of the optic tip of th

polymer
not be ¢

The rad

zation activator, so that all radiant emission is measured hy:the radiometer. The edge of the optig
oser than 2 mm from the edge of the entrance aperture:

ometer shall have a flat response (uniform spectral sensitivity) within the wavelength region from

1 100 nin, independent of the angle of radiation incidengce:

72212

The folld

a) Filt
7.2

b) Filt
cur

c) Filt
cur

7.2.2.1.
activato

Filters
wing filters are required.

br (quartz) allowing transmission above 190 nm, having the same thickness as the filters in 7.2.2
2.1.2 c¢), with transmission ¢haracteristics producing a curve as shown in Figure 1;

br allowing transmissien, above 400 nm with transmission characteristics of Schott GG 400 p
e as shown in Figuré-2;

br allowing trarismission above 515 nm with transmission characteristics of Schott OG 515 p
e as shown_ in Figure 3.

B Variable power source , able to deliver the stated operating voltage for the powered poly
. It shall also enable the delivery of voltages 10 % above and 10 % below the stated operating vo

easure the

e powered
tip should

190 nm to

1.2 b) and

roducing a

roducing a

merization
tage.

7.2.2.1.
The volt

Vottmeter, tapabte of measurng vottages to + 1 Vfor the Tange of statedoperating vott
meter calibration shall be traceable to a primary standard.

7.2.2.1.5 Timer, with an accuracy of + 1 s.

e+ 10 %.

1) Molectron Power Meter PM 500D-2 and Molectron Detector PM-3 are the trade names of suitable products supplied by
Molectron Detector Inc. Portland, Oregon 97224, USA. This information is given for the convenience of users of this
International Standard and does not constitute an endorsement by ISO of the product named. Equivalent products may be
used if they can be shown to lead to the same results.

© ISO 1999 — All rights reserved
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94,099 — l l

85141 —

Transmittance, %

18,195 |—

67,263 |—

58,2 |—

Lo3pg L v v Lo b b [

Figure 1 — Transmission curve of quartz filter [742.2.1.2 a)]

90,82 |—

126p -

Transmittance, %

51,487 [—

36,3p5

18,162

700 80
Wavelength, nm

Figure 2 — Transmission curve of 400 nm filter [7.2.2.1.2 b)]

700 80
Wavelength, nm
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N
o
o 93,054
»
=
£ L,443
m
=
55,832
31.222
18,611
JLyI
200 300 400 500 600 700 B0O
Wavelength, nm
Figure 3 — Transmission curve of 515 nm filter }7.2.2.1.2 c)]
1 2 3
/ 1 // 7(
4
I v
Key
1 Powgred polymerization activator 2 Voltmeter 3 Variable power source
Figure 4 — Schematic diagram)of electrical connections to variable power source, voltmeter and powered
polymerization activators
/1
A
2
< |
Key
1 Optic tip
2 Filter .\\\
3 Detector of radiometer 3

Figure 5 — Schematic arrangement of apparatus for radiation measurement

© 1SO 1999 — All rights reserved 7
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7.2.2.2

72211

Procedure

General

— Type 1: Measure the radiance at stated operating voltage, 90 % of the stated operating voltage and 110 % of
the stated operating voltage.

— Type 2 : Measure the radiance at full charge.

Connect the powered polymerization activator to the variable voltage source. Connect the voltmeter across the

outlets of

erization

activator, g
72222

Place the
so that all

a) Adjust

vvvvvvvv

s shown in Figure 4.

Measurements using quartz filter

uartz filter on the detector. Place the optic tip of the powered polymerization activatoron the quartz filter

he radiant emission will be captured by the detector, as shown in Figure 5.

the variable voltage source to set the input voltage to the powered polymerization activator at th

operating voltage.

Set th
simult
of 40

Turn ¢

b) Setth

Set th
simult
of 40

Turn ¢
c) Setth
Set th
simult
of 40
Turn ¢

Conduct th

7.2.2.2.3

e powered polymerization activator to irradiate for 40 s. Turn on the gowered polymerization activ
hneously start the timer. Record the radiometer reading at (20 £1) S as (A). Run the activator fg
b (in sequence if necessary).

ff the irradiation and allow the cooling system to continue funning. Wait (20 + 1) s.

P input voltage to the powered polymerization activatorfat 90 % of the stated operating voltage.

e powered polymerization activator to irradiate for*40 s. Turn on the powered polymerization activ
hneously start the timer. Record the radiometer reading at (20 + 1) s as (B). Run the activator fqg
b (in sequence if necessary).

ff the irradiation and allow the cooling‘system to continue running. Wait (20 £ 1) s.

P input voltage to the powered polymerization activator at 110 % of the stated operating voltage.

e powered polymerization-activator to irradiate for 40 s. Turn on the powered polymerization activ
hneously start the timer. Record the radiometer reading at (20 + 1) s as (C). Run the activator fg
b (in sequence if necessary).

ff the irradiation-and allow the cooling system to continue running. Wait (20 £ 1) s.

e measurement procedures five times.

Measurement using 400 nm filter

Replace th

e stated

ator and
r a total

ator and
r a total

ator and
r a total

e quartz filter on the detector with the filter that allows transmission above 400 nm.

Place the optic tip of the powered polymerization activator on the filter so that all the radiant emission will be
captured by the detector.

a) Set the input voltage to the powered polymerization activator at the stated operating voltage.

Set the powered polymerization activator to irradiate for 40 s. Turn on the powered polymerization activator and
simultaneously start the timer. Record the radiometer reading at (20 + 1) s as (D). Run the activator for a total
of 40 s (in sequence if necessary).

Turn off the irradiation and allow the cooling system to continue running. Wait (20 + 1) s.

© 1SO 1999 — All rights reserved
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the input voltage to the powered polymerization activator at 90 % of the stated operating voltage.

Set the powered polymerization activator to irradiate for 40 s. Turn on the powered polymerization activator and
simultaneously start the timer. Record the radiometer reading at (20 + 1) s as (E). Run the activator for a total

of 4

0 s (in sequence if necessary).

Turn off the irradiation and allow the cooling system to continue running. Wait (20 + 1) s.

c) Setthe input voltage to the powered polymerization activator at 110 % of the stated operating voltage.

Set

simpultaneously start the timer. Record the radiometer reading at (20 + 1) s as (F). Run the activato

of 4

Turp off the irradiation and allow the cooling system to continue running. Wait (20 + 1) s,

Conduc

7.2.2.2.4 Measurements using 515 nm filter

Replaceg

Place th

a) Set
Set
sim
of 4
Tur

b) Set
Set
sim
of 4
Tur

c) Set
Set

sim
40

+lo &l I + + e + + H ot £ V. ¥al I +lo &l ] H +1
U1 PpUWTTTU PUITYTTICTIZAQtulT avtvatur tu Tmrauiatc TUr S5U o. TuUlTr Ut uic JuvwcTTU PJUTyTTICTIZAatulT Ay

0 s (in sequence if necessary).

the measurement procedures five times.

the filter that allows transmission above 400 nm with the filter that allows’transmission above 511

the input voltage to the powered polymerization activator-at the stated operating voltage.
the powered polymerization activator to irradiate for 40 s. Turn on the powered polymerization ag
ultaneously start the timer. Record the radiometerireading at (20 + 1) s as (G). Run the activato
0 s (in sequence if necessary).

h off the irradiation and allow the cooling system to continue running. Wait (20 £ 1) s.

the input voltage to the powered polymerization activator at 90 % of the stated operating voltage.
the powered polymerization. activator to irradiate for 40 s. Turn on the powered polymerization ag
ultaneously start the timer:'Record the radiometer reading at (20 + 1) s as (H). Run the activato

0 s (in sequence if necessary).

h off the irradiation and allow the cooling system to continue running. Wait (20 + 1) s.

the powered polymerization activator to irradiate for 40 s. Turn on the powered polymerization ag

5 (in Sequence if necessary).

Turn off the irradiation and allow the cooling system to continue running. Wait (20 + 1) s.

Conduct the measurement procedures five times.

7.2.3 Treatment of results

7.23.1

Calculation of radiance at the stated operating voltage

the input voltage to the powered polymerization activator at 110 % of the stated operating voltage.

tivator and
for a total

nm.

e optic tip of the powered polymerization activator on the filtef so that all the radiant emisgion will be
captured by the detector.

tivator and
for a total

tivator and
for a total

tivator and

ultaneously start the timer. Record the radiometer reading at (20 + 1) s as (I). Run the activator for a total of

a) Calculate the radiance in the 190 nm to 400 nm wavelength region per unit cross-sectional area as

[(A)

— (D))/(2) for each measurement.

© ISO 1999 — All rights reserved
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b) Calculate the radiance in the 400 nm to 515 nm (blue) wavelength region per unit cross-sectional area as

(D) -
c)
7.2.3.2
a)

[(B) -
b) Calcu

[(B) -
c) Calcu
7.2.3.3
a) Calcu

[(©) -
b) Calcu

[(F) -
c) Calcu
8
8.1 Inst
811 IE
supplied w
8.1.2 Pd
information:
a) name
b) mode
c) rated
d) mode
e) recom
f)  model
9)
h)
i)
)
10

(G))/(2) for each measurement.

Calculate the radiance above 515 nm per unit cross-sectional area as (G)/(2) for each measurement.

Calculation of radiance at 90 % of the stated operating voltage

Calculate the radiance in the 190 nm to 400 nm wavelength region per unit cross-sectional area as

(B))/(2) for each measurement.

afe the radiance in the 400 nm to 5I5 nm (blue) wavelengih region per unit cross-sectional
H)]/(Z2) for each measurement.

ate the radiance above 515 nm per unit cross-sectional area as (H)/(Z) for each measurement.

Calculation of radiance at 110 % of the stated operating voltage

ate the radiance in the 190 nm to 400 nm wavelength region per uhit~cross-sectional
F))/(2) for each measurement.

ate the radiance in the 400 nm to 515 nm (blue) wavelength region per unit cross-sectional
N1/(2) for each measurement.

ate the radiance above 515 nm per unit cross-sectional area‘as (1)/(2) for each measurement.

Information to be supplied by the manufacturer

uctions for use

C 60601-1:1988, 6.8.2 a) and d) apply. In addition, each powered polymerization activator
th instructions for use detailing operation, operator maintenance, safety and servicing.

wered polymerization activators: shall be accompanied by documents containing the f

and/or trademark andaddress of manufacturer or distributor;
number;

blectrical characteristics (voltage, frequency, fuse values);

of intermittent operation;

mended mode of operation, classification, environmental conditions;

area as

area as

area as

shall be

ollowing

number of replacement bulbs;

wattage of the replacement bulbs;

instructions for bulb replacement;

method to check the performance of the powered polymerization activators;

precautions on blue wavelength, ultraviolet and thermal radiation;

© 1SO 1999 — All rights reserved


https://standardsiso.com/api/?name=59c001dffcbe764a9f3f6adb96100717

