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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 ISO
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 ISO_ also take part in the wark SO collaborates closely with the
International |[Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International|Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.

The main tagk of technical committees is to prepare International Standards. Draft International Stan@lards
adopted by fthe technical committees are circulated to the member bodies for voting. [Publication gs an
International [Standard requires approval by at least 75 % of the member bodies casting-a Vote.

Attention is qrawn to the possibility that some of the elements of this document may be the subject of gatent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 22374 Wwas prepared by Technical Committee ISO/TC 106, Dentistry, Subcommittee SC 4, Dental
instruments.
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INTERNATIONAL STANDARD ISO 22374:2005(E)

Dentistry — Dental handpieces — Electrical-powered scalers
and scaler tips

1 cope
This |nternational Standard specifies requirements and test methods for electrical-poweréed scalefs and scaler
tips, Including piezo, ferrostrictive and magnetostrictive type ultrasonic scalers, operated-as stang-alone items
or cohnected to dental units, for use on patients. It also contains specifications on nmanufacturers| instructions,
markjng and packaging.

2 ormative references
The following referenced documents are indispensable for the{@pplication of this document. For dated
refergnces, only the edition cited applies. For undated referénces, the latest edition of the¢ referenced
document (including any amendments) applies.

ISO 1942, Dentistry — Vocabulary

ISO T7494-1, Dentistry — Dental units — Part 1: General requirements and test methods

ISO 9687, Dental equipment — Graphical symbals

ISO 15223, Medical devices — Symbols.to.be used with medical device labels, labelling and infofmation to be
supplied

ISO 17664, Sterilization of medical devices — Information to be provided by the manufacfurer for the
procéssing of resterilizable medical devices

IEC §0601-1:1988, Medical €lectrical equipment — Part 1: General requirements for safety
IEC §1012, Filters for.the measurement of audible sound in the presence of ultrasound

IEC §1672-1, Electroacoustics — Sound level meters — Part 1: Specifications

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 1942 and the following apply.

31

electrical powered scaler

instrument with a oscillating scaler tip used in dental treatment consisting of a combination of a dental unit, a
handpiece, the tubing connecting the handpiece to the dental unit, and an interchangeable scaler tip

NOTE The system also includes a connection to a supply of cooling liquid.

© 1SO 2005 - All rights reserved 1
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3.2

scaler insert system
interchangeable instrument used in an electrical-powered scaler and consisting of a working part and a
transducer for dental scaling

3.3
scaler tip

fixed or interchangeable instrument used in an electrical-powered scaler and consisting of a shaft and a
working part for dental procedures

3.4

operating area-of-the-sealer-tip

area for use,

4 Requitements

41 Gene

The configur
accordance

4.2 Scale

421 Extra

When installéd in accordance with the manufacturer's instructions for use, the scaler tip, tested in accorg

with 6.3.1, sk

422 Torq
The following

When install
6.3.2, shall W

4.2.3 Inser

The force re
accordance

4.3 Perfo

as described by the manufacturer for different scaler tips

al design of handpiece connection

htion, dimensions and tolerances of hose connections, tested in acecordance with 6.2, shall
vith the manufacturer's instructions for use.

F tip

ction force

all withstand, without displacement, a minimuni’axial tension force of 20 N.

e (for screw-in-tips only)
requirement is only applicable for'secrew-in-tips.

bd in accordance with the manufacturer's instructions, the scaler tip, tested in accordance
ithstand, without rotation displacement, a minimum torque of 200 N-mm.

tion of the scaler tip

vith 6.3.3.

‘mance

4.31

Frequency

be in

ance

with

uired to insert¢and secure the scaler tip in the handpiece shall not exceed 30 N when tesfed in

When operated at the settings recommended by the manufacturer, the frequency of the scaler tip, tested in
accordance with 6.4, shall be between 18 000 Hz and 60 000 Hz.

4.3.2 Amplitude, unloaded scaler tip

When operated at the maximum power recommended by the manufacturer, the maximum unloaded peak to
peak excursion of the scaler tip, tested in accordance with 6.5, shall not exceed 200 pym.

© I1SO 2005 — All rights reserved
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Amplitude, loaded scaler tip

When operated with the maximum power recommended by the manufacturer, in a direction perpendicular to
the plane of vibration (or to the vibration direction) and under a load of 1 N, the maximum amplitude of the

worki

4.4

ng tip, tested in accordance with 6.6, shall not exceed 200 um.

Supply of cooling liquid

When operated at the maximum power recommended by the manufacturer, the liquid cooling capability to the
operating area of the scaler tip, tested in accordance with 6.7, shall be less than 50 ml/min.

4.5

When operated at the maximum power recommended by the manufacturer, the A-weighted so

valus

4.6

Elect
250 4
appe
Singl

6.9,
mant

4.7

The
valus
whiclt

4.8

This

5

At legst one handpiece or insert (scaler tip type) for each model series shall be tested for complig

Interr

Noise level

generated, tested in accordance with 6.8, shall not exceed 70 dB.

Resistance to sterilization

rically powered scaler handpieces and scaler tips shall be capable”of withstanding a
france or performance.

e use handpieces or the disposable (non-reusable) parts of ‘@ther handpieces, tested in acg

Shall be supplied sterile or be capable of withstanding* one sterilization cycle, as de
facturer’s instructions, without deterioration in appearance or performance.

Energy for light source (if applicable)
oltage of the light source in the handpiece, tested in accordance with 6.10, shall not exce

is isolated from the supply main by assafety transformer or by a device with an equivalent s

Electrical power supply

shall be as specified by the manufacturer and complying with ISO 7494-1.

sampling

ational Standard.

ind pressure

minimum of

terilization cycles as defined in the manufacturer’'s instructions. for use without deferioration in

ordance with
fined in the

ed a nominal

of 25V a.c. or 60 V d.c. on the transfofmer or converter, between conductors in an earth-free circuit

pparation.

nce with this

6

Test methods

6.1

General

All tests described in this International Standard are type tests.

6.2

Visual inspection

Visual inspection shall be carried out at normal visual acuity without magnification.

©I1SO

2005 — All rights reserved
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6.3 Scaler tip

6.3.1

6.3.1.1

6.3.1.1.1

6.3.1.2

o

Extraction force

Apparatus

Force gauge, with an accuracy of =+ 0,5 N, to measure the extraction force.

Procedure

Install the
handpiece af
Adjust the fo
to extract the

O

6.3.2 Torq
6.3.2.1

6.3.2.1.1
+10 %.

6.3.2.2
Install the s
handpiece af

switch off. A
the required

6.3.3 Insern

6.3.3.1
6.3.3.1.1

6.3.3.2

Install the sd
instructions.

G:Ul tI}J ;II thc hal Id}JIU\JU ;II GUUUIdGI |\ vv;th thU IIIGIIUI‘GUtUICI‘D ;Ilotl u\.’t;UI 1o. Cpclat
the recommended liquid flow rate and maximum frequency for at least 1 min and then switg
Fce gauge to register the maximum force exerted. Apply the device and record the required
moving scaler tip.

e (for screw-in-tips only)

Apparatus

Torque watch or dynamometer, capable of measuring the torqué-in (N-mm) to an accura

Procedure

caler tip in the handpiece in accordance with the-manufacturer's instructions. Operat
the recommended maximum liquid flow rate and maximum frequency for at least 1 min and
Jjust the measuring device to register the maximum torque exerted. Apply the device and r
orque to unlock the scaler tip from the electrical-powered scaler.

tion of the scaler tip

Apparatus

Force gauge, with an accuracy of + 0,5 N, to measure the insertion force.

Procedure

aler tip in the_.handpiece under application of the device in accordance with the manufact
Record the required force to lock the scaler tip in the handpiece.

6.4 Frequency.

6.4.1

6.4.1.1

Apparatus

e the
h off.
force

cy of

b the
then
pcord

Lrer's

calibrated time base and operating with an accuracy of + 10 % of the measured value.

6.4.2 Procedure

A non-contacting frequency measurement device, with an electronic frequency counter or a

Install the scaler tip in the handpiece in accordance with the manufacturer's instructions. Operate the scaler tip
at the recommended maximum liquid flow rate and maximum power for at least 1 min without any applied load.

Measure the

frequency of the scaler tip at the operating area.

© I1SO 2005 — All rights reserved
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6.5

6.5.1

6.5.1
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Amplitude, unloaded scaler tip

Apparatus

A A non-contacting optical or electrical length measurement device, with an

+ 10 % of the measured value.

6.5.2

Procedure

accuracy of

Install the scaler tip in the handpiece in accordance with the manufacturer's instructions. Operate the

hand

piece at the maximum power recommended by the manufacturer with or without coolin

g liquid and

witho
betw
scale

6.6

6.6.1

6.6.1
+10

6.6.1
NOTE

6.6.1
micrd

6.6.2
Presy
the g
See |

NOTH
in ord

Movs
regis

Meas

ut any applied load for 1 min. Measure the peak to peak distance of the scaler tip in¢h
ben 5 s and 10 s after using the scaler tip in all directions. Record the measured amplitude ¢
rtip.

Amplitude, loaded scaler tip

Apparatus
1 A non-contacting optical or electrical length measurement device, with an
% of the measured value.
2 Flat, smooth glass surface, 50 mm x 50 mm, 2 mm thick with the top surface colou
The colouring may be achieved with the use of a permanent marker pen.
3 Microscope, with a magnification of af\least x 100 and a calibrated eyepiec
meter.
Procedure
the handpiece laterally, i.e. vertically to the plane of vibration or vibration direction, with a I¢

oloured glass surface (registering plane). Only the end of the working tip may touch tk
Figure 1.

A deviation of the direction of maximum 10° (from 0° up to 10°) to the registering plane (glass to
er to simplify the measurement.

the tip on the coleured glass surface or move the glass top under the tip in a direction g
ering level and-perpendicular to the vibration direction so that the track of the tip is recorded

ure the amplitude of the track with and without power supply to the working tip.

e time range
f the moving

accuracy of

red.

b reticule or

ad of 1 N on
e glass top.

p) is permitted

arallel to the

©I1SO

2005 — All rights reserved
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Key

1 glass

a

b

Coloured
Moving d

6.7 Supp

6.7.1

\

6.7.1.1

6.7.1.2
handpiece in

rection.

Figure 1 — Amplitude of scaler tip with load

y of cooling liquid

Appdratus

Volumetric measuring jar, with an-accuracy of 5 %, to measure the cooling liquid.

Pressure gauge, with an aceuracy of 5 %, to measure the liquid supply pressures t
et.

6.7.2 Procedure

Adjust the lig
at maximum
area of the s

6.8 Noise

uid supply pressure as recommended by the manufacturer and operate the handpiece for
power. Obseryve-the direction of the liquid to determine if it is properly directed to the ope
caler tip. Recerd the volume of liquid collected.

level

b the

I min
ating

6.8.1 Appa
6.8.1.1
6.8.1.2

6.8.1.3

ratus

Non-rigid suspension system.

Filters, as specified in IEC 61012, for scaler handpieces used in ultrasound mode.

Sound level meter, meeting requirements for a type 1 instrument as specified in IEC 61672-1.

© I1SO 2005 — All rights reserved
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6.8.2 Test environment

The measurements shall be taken in a room with dimensions greater than 25 mx25mx2,5m, or in a
chamber with a free-field radius of at least 1 m. The background A-weighted noise level shall be less than
55 dB. There shall be no hard reflective surface within a 1 m envelope of the handpiece under test. Foam or
non-reflective material may be used to reduce reflections from hard surfaces.

6.8.3 Procedure

Suspend the handpiece in the centre of the chamber by means of a non-rigid suspension system. Operate the

unlo

Using the sound level meter, measure the maximum A-weighted sound pressure value levelhge
the sgaler at a distance of 0,45 m from the tip.

6.9

Subjgct the test pieces to 250 sterilization cycles using the parameters defined by the manufa

instri

After

Submit the sterilized items to the test procedures for the stequirements 4.2, 4.3, 4.4, 4.5
requifements shall be met.

6.10| Energy for light supply (if applicable)

6.10.

The

IEC

6.10.

Test the patient leakage current and the patient auxiliary current with the complete light system:

IEC

aded handpiece at the maximum recommended power supply.

Resistance to sterilization

yctions for use.

I Power supply
handpiece shall be designed to operate from the supply mains as described by the manufact

§0601-1:1988, 19.1 c) applies.

P Continuous leakage currents and patient auxiliary currents

fter the handpiece has been brought up to normal operating temperature in accorda
quirements Of/EC 60601-1:1988, Clause 7;

after the\moisture preconditioning treatment as described in IEC 60601-1:1988, 4.10. C
easUrements with equipment located outside the humidity cabinet commencing 1 h after th
as been taken out of this cabinet, and place

herated from

cturer in the

the final sterilization cycle, inspect the sterilized items, by visuallinspection, in accordance with 6.2.
Therg shall be no visible signs of deterioration.

and 4.7. All

rer.

hce with the

arry out the
e equipment
n or equal to

60601-1:1988, 19.4 applies.

© 1SO 2005 - All rights reserved
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6.10.3 Dielectric strength and creepage distances and air clearances

Apply a test voltage of 500V to the insulation parts of the complete handpiece system as described in
IEC 60601-1:1988, 20.2 but without testing B-d for 1 min and according to IEC 60601-1:1988, Table V:

a)

b)

Initially appl
maintain for

IEC 60601-1

7

Each electrig
maintenance

Instructions fi

a)
b)
c)
d)

e)

f)

immediately after warming up to operating temperature and switching off the equipment;

immediately after the moisture preconditioning treatment (as described in IEC 60601-1:1988, 4.10) with
the equipment de-energized during the test and kept in the humidity cabinet, and after the first required
sterilization procedure with the equipment de-energized (see IEC 60601-1:1988, 44.7).

4.0 ry £l £ .11 1
T S TUUIC TUIir vala

Instrug¢tions for use, maintenance and service

name ar
model o
coupling
recomm

nominal
minutes

stateme
by what

recomm
reproceg

for ster
recomm

ry £l laalf tla H A | 1+ 4l + ++ Hpp | £
MTUTTTTIOTC UTai T T1anm uTrc PresUTNToTU vuTtiaye Ui T TaioT T OUVeT a PJTTTuu Ul

min.

1988, 20.4 and 57.10 d) apply.

al-powered scaler system shall be accompanied by documents caontaining instructions for
. lubrication, safety and servicing.

pr use shall include at least the following information:

d/or trade mark and address of manufacturer or distributor;

type reference (e.g. piezo or ferrostrictive or magnetostrictive; frequency range);
identification (connection to the handpiece as.fecommended by the manufacturer);
ended electrical power supply as given by\the manufacturer;

consumption of liquid or other soltutions as recommended by the manufacturer in millilitre
(ml/min) at a given power;

nt as to whether the tool fof changing the handpiece and scaler tip is sterilizable (if required
methods;

ended and validated decontamination procedures as specified in ISO 17664;
sing instructiohs+(cleaning, disinfecting, sterilizing) if applicable, as specified in ISO 17664;

lizable ~handpieces and single-use handpieces supplied in a non-sterile condition
ended-sterilizing instructions, if applicable, as specified in ISO 17664;

, and

use,

S per

) and

the

stateme

pt as to whether the handpiece is field-repairable;

recommended light-supply, if applicable;

accesso

ries and working tools, if applicable;

statement of regular maintenance required to keep the handpiece in good working order, and a statement
of the frequency required for this maintenance;

any other instructions for safe and effective use (e.g. power setting limitations, liquid flow limitations)
depending upon the specific model or type of tip or handpiece.

© I1SO 2005 — All rights reserved


https://standardsiso.com/api/?name=3e896af9e032c1bb9a8fbb9b20507d1d

