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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 work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
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Introduction

Dental scaler handpieces and scaler tips have been used in dental treatment procedures for many years.

Astechnical development has resulted in improved scaler handpieces and tips, this revised International
Standard is necessary to ensure the level of safety and performance, both of the individual devices and
in combination, is at an appropriate level.
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ISO 18397:2016(E)

Dentistry — Powered scaler

1

Scope

This International Standard specifies requirements and test methods for air-powered and electrical-
powered scaler handpieces and scaler tips, including piezo, ferrostrictive and magnetostrictive type
ultrasonic scalers, operated as stand-alone items or connected to dental units, for use on patients. It

also

2
The

indigpensable for its application. For dated references, only the edition cited applies. I
referfences, the latest edition of the referenced document (including any-amendments) appl

ISO
ISO

vibrdtion — Part 1: General requirements

ISO

vibrdtion — Part 2: Practical guidance for measurement@t the workplace

ISO

ISO 9168, Dentistry — Hose connectors for air-driven dental handpieces

ISO 9687, Dental equipment — Graphical symbols for dental equipment

[SO 10993-1, Biological evaluation .of-medical devices — Part 1: Evaluation and testing |
manqggement process
ISO 14457, Dentistry — Handpieces and motors

ISO

be supplied — Part 1:General requirements

ISO

processing of resterilizable medical devices

ISO 415315 6raphical symbols for dental instruments

IEC
esse

Contains specifications on manufacturers’ instructions, marking and packaging.
Normative references

following documents, in whole or in part, are normatively referenced in,this documnj
1942, Dentistry — Vocabulary

3349-1, Mechanical vibration — Measurement and evaluatiofi 9f human exposure to hand
4349-2, Mechanical vibration — Measurement and evaluation of human exposure to hand

~

494-1, Dentistry — Dental units — Part 1: General requirements and test methods

15223-1, Medical devices — Symbols to be used with medical device labels, labelling and in|

| 7664, Sterilization of medical devices — Information to be provided by the manufact

ent and are
For undated
es.

Ltransmitted

Ltransmitted

vithin a risk

formation to

urer for the

0601-1, Medical electrical equipment — Part 1: General requirements for basid

safety and

ntial performance

IEC 60601-1-2, Medical electrical equipment — Part 1-2: General requirements for basic safety and essential
performance — Collateral Standard: Electromagnetic disturbances — Requirements and tests

IEC 61672-1, Electroacoustics — Sound level meters — Part 1: Specifications

IEC 62366-1, Medical devices — Part 1: Application of usability engineering to medical devices

IEC 80601-2-60:2012, Medical electrical equipment — Part 2-60: Particular requirements for basic safety

and

essential performance of dental equipment
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3 Terms

:2016(E)

and definitions

For the purposes of this document, the terms and definitions given in ISO 1942, ISO 14457 and the
following apply.

31
powered sc

aler

scaler powered by air or electrical energy

3.2

air-powered scaler

ALAXAQ nraccirizad o3 Bnaxrt

handpiece

3.3
electrical-g
handpiece p

3.4
operating 4
area of the

3.5
scaler hand
powered ha

3.6

scaler tip
fixed or in
handpiece a

Key

working
transmig
shank
working

Bow N R

L ozt o ocoill ot o ol o
\AAZ %Y IJ)’ yl coouriztu dirn, vvitil dIir U‘J\,lll(/ll.llls vV Ul l\llls lJuA C

owered scaler
owered by electrical energy, with an oscillating working part

rea of scaler tip
vorking part for use as described by the manufacturer

piece
hdheld handpiece used to operate an oscillating or reciprocating working part

nd consisting of a shank and a working part

1 2

VA

end
sion part

part

ferchangeable instrument used in an air-powered or in an electrical-powered s

caler

3.7

Figure 1 — Designation of parts for scaler tips

transmission part
tool designed to transmit energy from the shank to the working end

Note 1 to entry: See Figure 1.

3.8

working end

distal end of an oscillating instrument intended for direct use in the oral cavity of the patient

Note 1 to entry: See Figure 1.

2
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ISO 1839

working part
part of a fixed or interchangeable instrument connected to a scaler handpiece

Note 1 to entry: See Figure 1.

3.10
shan

k

part of an oscillating instrument connected to a scaler handpiece

Note 1 to entry: See Figure 1.

4 (lassification of scaler handpieces

7:2016(E)

Scaldr handpieces are classified according to the frequency of the scaler tips intoAwd typep as given in
Table 1.
Table 1 — Frequency of scaler tips
Type Energy supply Erequency
1 Air powered 4 000 Hz <frequency <40 000 Hz
2 Electrical powered 18 000.Hz < frequency < 60 000 Hz
5 Requirements and performance
5.1 | General
The ¢onstruction of handpieces shall be safe-and provide reliable operation. These requir¢ments shall
be cdmpliant with IEC 62366-1.
If fidld-repairable, the handpieces shall be capable of being easily disassembled and feassembled
for maintenance and repair utilizing either readily available tools or special tools supplied by the
mantifacturer.
Elecfrical requirements are‘only applicable to electrically powered handpieces and handpieces with
light|supply.
5.2 | Materials
Matgrials used\for parts of scaler handpieces or scaler tips that are likely to get in contact with the
practitioner-or“the patient shall be biocompatible.
Test for biocompatibility shall be in accordance with ISO 10993-1.
5.3 Drop test

Test for scaler handpieces without tips shall be in accordance with IEC 60601-1.

NOTE In IEC 60601-1:2005, 15.3.4.1, the test procedure is stated.

5.4

Noise level

A-weighted sound pressure level by the scaler handpieces shall not exceed 80 dB(A).

Test in accordance with 7Z.11.

© ISO
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5.5 Surfaces

Particular attention should be given to providing secure gripping surfaces for operator manipulation
under normal use conditions.

Test in accordance with IEC 62366-1.

In order to reduce glare, highly polished surfaces should be avoided.

5.6 Electrical power supply (if applicable)

The require

Test in accol

5.7 Ener;

The requirg
ISO 7494-1.

Test in accol

4 1 111 ks ol 1 41 £ 4 a| 1 1l 1 adla 1O
IITIILS SIIAIN DT SPTLHITU Uy LT HHI4ITUIdUTUTI T a1t SHAdIT CUTITPTY WILIT 1O

rdance with 7.3.

py for light source (if applicable)

ments of the light source shall be specified by the manufacturer and\shall comply

rdance with 7.3.

5.8 Air supply

Air-powere(
manufactur
(300 = 100)

NOTE N
to “normal” ¢

Test in accol

5.9 Supp

If applicablg
minimum of

Test in accol

5.10 Air al

Applicable g
pressure 50

Test in accol

| handpieces shall be operated by a pressurized.air supply in accordance with
br’s instructions. The necessary flow rate shall be*<66 Nl/min in a pressure ran
kPa [(3,0 £ 1,0) bar].

/min indicates normal litres per minute, the amount of air that flows through a pipe calculated
onditions [0 °Cand 1 atm or 1, 0132 5 bar (1 bar'=0, 1 MPa =0, 1 N/mm2 = 105 N/m2)].

‘dance with 7.4.

ly of cooling liquid

, the amount of cooling liquid delivered to the operating area of the scaler tip shall
20 ml/min and shall not exceed 50 ml/min at the pressure specified by the manufactu

rdance with 7.5.

nd water pressure

caler handpieces shall remain intact, i.e. shall not rupture or burst, when subjected
% abeve the manufacturer’s maximum recommended operating pressure.

‘dance with 7.6.

with

the
be of

back

be at
Irer.

to a

5.11 Temperature

5.11.1 Temperature rise of housing

[EC 80601-2

NOTE In

-60 applies.

IEC 80601-2-60:2012,201.11.1.1, the requirement is stated.

Test in accordance with 7.12.

© ISO 2016 - All rights reserved
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.2 Temperature, excessive

[EC 80601-2-60 applies.

NOTE In [EC 80601-2-60:2012, 201.11.2.2, the requirement is stated.

Test in accordance with 7.13.

5.12 Vibrations

ISO 5349-1 and ISO 5349-2 apply.

5.13

All s
with
in p
hand
steri

If th
shall

This
Sing]
7.14,

maniy

Test

5.14
IEC 4

NOTH

5.15
IEC 6

5.16

Oper]
for o

Resistance to reprocessing

raler handpieces, and tips and parts of scaler handpieces, recommended far réprod
stand 250 reprocessing cycles as defined in the manufacturer’s instruction$Swithout d

pieces and their parts shall include the recommended methods of ‘cleaning, disin
ization.

e manufacturer states a lower number of permitted reprocessing cycles, then this 1
be used in place of the 250 stated above.

requirement is not applicable for single use scaler handpieces.

e use handpieces or the disposable (non-reusable) parts of handpieces, tested in acco
shall be supplied sterile or be capable of withstafiding one sterilization cycle, as de
hfacturer’s instructions, without deteriorationin-appearance or performance.

n accordance with 7.14.

Leakage and/or ingress of water
0601-1 applies.

In [EC 60601:2005, 11,6, the requirement is stated.

Electromagnetic compatibility

0601-1-2 applies:

Operating-controls

ating.controls shall be designed and located to minimize accidental activation. Graph
perating controls and performance shall be in accordance with ISO 9687.

essing shall
eterioration

erformance or signs of corrosion both internally and externally. The,¥eprocessipg cycle for

fection and

iumber x1,5

rdance with
fined in the

cal symbols

By the use of operating controls, scaler handpieces and scaler tips shall be capable of changing power
(e.g. amplitude, frequency,) as specified by the manufacturer. The controls shall be provided at the
scaler handpiece itself or at the dental unit and or at the foot controller.

[EC 60601-1 applies.

NOTE In [EC 60601:2005, 15.1, the requirement is stated.

5.17 Usability

IEC 62366-1 applies.

© ISO
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5.18 Connection

5.18.1 General

Removable scaler handpieces shall be capable of being disconnected from hoses or from the device
if handpiece has a fixed connection to hose, and maintenance equipment when applicable, and
reconnected without any special tool.

IEC 62366-1 applies.

5.18.2 Connections for air-powered scaler handpieces

The dimensjons and tolerances of the hose connections for drive air, exhaust air, spray air, cooling water
and fibre-optic light, as appropriate, shall be in accordance with ISO 9168.

Test in accordance with 7.7.

The configufration of the hose connections for drive air, exhaust air, spray air, cooling water and flibre-
optic light, gs appropriate, shall be in accordance with ISO 9168.

Test in accordance with 7.2.

In case the quick connection is provided by the quick connection coupler,'the hose side connector ¢f the
coupler shall be in accordance with ISO 9168.

Test in accordance with 7.2.

5.18.3 Connector for electrical-powered scaler handpieces

The confighration of the hose connections shall\be in accordance with the manufacturer’s
instruction|for use.

Test in accoydance with 7.2.
5.19 Scalep tip performance

5.19.1 Scaler tip connection
The type of the connection between the scaler tips and the scaler handpiece is given by the manufactjurer.

Test in accordance with 722

5.19.2 Extraction force (for non-screw tips only)

When installed in‘accordance with the manufacturer’s instructions for use, the scaler tip, excluding the

working pa hstand without displacement, a minimum axial tension fo 0

Test in accordance with 7.8.1.

5.19.3 Holding torque (for screw-in-tips only)
The following requirement is only applicable for screw-in-tips.

When installed in accordance with the manufacturer’s instructions, the scaler tip shall withstand,
without rotation displacement, a minimum torque of 200 mN-m.

Test in accordance with 7.8.2.

6 © IS0 2016 - All rights reserved
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5.19.4 Insertion force (for non-screw-tips only)

The force required to insert and secure the scaler tip in the scaler handpiece shall not exceed 50 N.

Test in accordance with 7.8.3.

5.19.5 Tightening torque (for screw-in-tips only)

The torque required to insert and secure the scaler tip in the scaler handpiece shall not exceed 1 200 mN-m.

Test in accordance with 7.8.4.

5.19

With
flow

Test

5.19

6 Stall effort

the air-powered scaler handpiece operating at the manufacturer’s specifiedlair p
rate, the force applied to the scaler tip to stall vibration shall not exceed 10 Nx

n accordance with 7.8.5.

7 Power output, scaler tips

The manufacturer shall describe the output power of the scaler tips ih the instructions for

Test

5.19

Scale
by th

Test

5.20

Whe
be in|

Test

n accordance with 7.8.6.

8 Breakage resistance

r tips shall be resistant against breakage and withstand the loads applied within the i
e manufacturer.

n accordance with 7.8.7.

Frequency

h operated at the settings reGemmended by the manufacturer, the frequency of the sc
the frequency range as given in Table 1.

n accordance with 79:

5.21 Amplitude

Whe

perp
excu

h operated>with the maximum power recommended by the manufacturer, in
endicular to the plane of vibration (or to the vibration direction), the maximum p
Fsioniefithe working tip shall not exceed 200 pm.

ressure and

j1se.

ntended use

hler tip shall

a direction
eak to peak

If th

b ‘maximum peak to peak excursion of the working end exceeds 200 pm in any d

rection, the

manufacturer’s instruction shall include a corresponding warning.

Test in accordance with 7.10.

6 Sampling

At least one handpiece for each model series shall be evaluated for compliance with this
International Standard.
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7 Testing

7.1 General test conditions

All tests described in this International Standard are type tests.

7.2 Visual inspection

Visually inspect without magnification to determine compliance with the requirements.

7.3 Powersupply — Electrical

The test methods given in [EC 60601-1 and IEC 80601-2-60 apply.

7.4 Air supply

7.4.1 Apparatus

7.4.1.1 Flpwmeter, with an accuracy of 5 %, to measure the scaler handpiece supply air flowrate

7.4.1.2 Pressure gauges, with an accuracy of 5 %, to measure the air supply pressure at the inlet of
the scaler handpiece.

7.4.2 Profedure

Install the flowmeter at the scaler handpiece air connectorand measure the scaler handpiece air supply
flowrate while operating the scaler handpiece at the maximum recommended operating pressur¢. Air
flow measufements shall be corrected to standardflowrate.

7.5 Supply of cooling liquid
7.5.1 Apparatus
7.5.1.1 Vdlumetric measuring jar, with an accuracy of 5 %, to measure the cooling liquid.

7.5.1.2 Pressure gauge;with an accuracy of 5 %, to measure the liquid supply pressures tp the
handpiece inlet.

7.5.2 Progedure

jquid'supply pressure as recommended by the manufacturer and operate the handpiege for
i power—Observe-thedirection—o eHeutdtodetermine-if-itisproperty-directed to
the operating area of the scaler tip. Record the volume of liquid collected.

U ' Ul

7.6 Air and water pressure
7.6.1 Apparatus

7.6.1.1 Pressure gauge, capable of measuring the supply pressure to an accuracy of 5 % of the
expected value.

7.6.2 Procedure

Operate the handpiece at 50 % above the recommended operating pressure for a period of 10 min.

8 © IS0 2016 - All rights reserved
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Observe if the handpiece ruptures or bursts.

7.7 Measuring device for dimensions

Measuring device, such as a gauge or dial indicator with an accuracy of 0,01 mm for linear dimension
and +1 degree on angles. Measure and record the dimensions.

7.8 Scaler tips

7.8.1 Extraction force (for non-screw-tips only)

7.8.1.1 Apparatus
7.8.1.1.1 Force gauge, with an accuracy of 0,5 N, to measure the extraction forge:

7.8.1.2 Procedure

Instqll the scaler tip in the handpiece in accordance with the manufacturer’s instructions.|Operate the
handpiece at the recommended liquid flow rate and maximum frequency amplitude for aff least 1 min
and then switch off. Adjust the force gauge to register the maximum force exerted. Apply the device and
record the required force to extract the moving scaler tip.

7.8.2 Holding torque (for screw-in-tips only)
7.8.2.1 Apparatus

7.8.2.1.1 Torque watch or dynamometer;' capable of measuring the torque in (miNm) to an
accuracy of 10 %.

7.8.2.2 Procedure

Instqll the scaler tip in the handpi€ece in accordance with the manufacturer’s instructions.|Operate the
scaldr handpiece at the recomimended maximum liquid flow rate and maximum frequency amplitude for
atlegst 1 min and then switch-off. Adjust the measuring device to register the maximum torfjue exerted.
Apply the device and record the required torque to unlock the scaler tip from the scaler handpiece.

7.8.3 Insertionfoyce (for non-screw-tips only)
7.8.3.1 Apparatus

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

7.8.3.2 Procedure

Install the scaler tip in the scaler handpiece under application of the device in accordance with the
manufacturer’s instructions. Record the required force to lock the scaler tip in the handpiece.

7.8.4 Tightening torque (for screw-in-tips only)
7.8.4.1 Apparatus

7.8.4.1.1 Torque watch or dynamometer, capable of measuring the torque in (mNm) to an
accuracy of 10 %.

© IS0 2016 - All rights reserved 9
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7.8.4.2 Procedure

Install the scaler tip in the scaler handpiece under application of the device in accordance with the
manufacturer’s instructions. Record the required torque to lock the scaler tip in the handpiece.

7.8.5 Stal

1 effort

7.8.5.1 Apparatus

7.8.5.1.1 Force gauge, with an accuracy of 0,5 N.

7.8.5.2 Py

Install the s
handpiece W
and stall thé
Record the 1

7.8.6 Pow

ocedure

caler tip in the handpiece in accordance with the manufacturer’s instructions.’ Operat]
hith the recommended air flowrate, air pressure and frequency for at least ¥’ min unlog
e scaler tip through a force so that the movement of the end of the scaleftip becomes
equired force to stop the scaler tip in the handpiece.

rer output, scaler tips

7.8.6.1 A

7.8.6.1.1

paratus

pring force gauge, with an accuracy of 0,5 N, to measure the Fu force for calculate

friction coefficient.

7.8.6.1.2
+10 % of thd

7.8.6.1.3
top surface

NOTE

7.8.6.1.4
micrometer.

7.8.6.2 Py

For the detg
with the m
without coo

on-contacting optical or electrical length~measurement device, with an accura
e measured value.

Ilat, smooth glass surface, e.g. with-the dimension of 50 mm x 50 mm, 2 mm thick wit]

roloured.

The colouring may be achieved with the use of a permanent marker pen.

ocedure

rmination,0f the friction coefficients, install the scaler tip in the handpiece in accord
hinufacturer’s instructions. Operate the scaler tip at the recommended maximum p
ingdiquid.

e the
aded

Zero.
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Microscope, with a magnification of at least 100-x and a calibrated eyepiece reticulle or

ance
pwer

Press the s

baldr hn in the hanr]nlnr‘n ]afnra"y ie varhr‘a”y to the p]ann of vibration or vihr

tion

direction, with a load of 1 N on the glass surface (registering plane). Only the end of the working part
may touch the glass top.

Measure the necessary force F|, to move the working end on the glass surface and calculate x = F,/1 N.

For measuring the peak to peak excursion install the scaler tip in the handpiece in accordance with
the manufacturer’s instructions. Operate the scaler tip at the recommended maximum power with and
without cooling liquid.

Press the handpiece laterally, i.e. vertically to the plane of vibration or vibration direction, with a load
of 1 N on the glass surface (registering plane). Only the end of the working part may touch the glass top.
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Move the tip on the glass surface or move the glass top under the tip in a direction parallel to the
registering level and perpendicular to the vibration direction so that the track of the tip is recorded in
the moving direction for at least 40 mm.

Measure the amplitude of the track with and without power supply to the working tip and calculate the
delivery power of the working tip as follows (see Figure 2).

NOTE The purpose of tracing without power supply is to obtain the tip width ds.

dlass slide

working part of scaler tip
ds tip width

frack width

Moving direction.

q

caler tip movement.
Figure 2 — Power output of scaler tips

Calcylate the power output; P, by using the following formulae:

ds
Bt)=F-u-— 1
(t)=F-pu i (1)
where
F ~ is applied vertical load, in Newton;

i is the friction coefficient;
s isthe distance;
t isthe time.

with s(t) = s, sin ot (2)
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= P(t)=F-pu-s, o-cosot (3)

where
so = (dp-ds)/2
ds is the tip width;
dp isthe track width;

w is theascillation frpqnpnr‘v

P(t) = K, - coswt (4)

with P =F-pu-s,-@ (5)
PO

= Pt § ©)

V2

With F = conpstant, u = constant

withw +2n- f (7)

P (t) ~sl-f 8
A calculation example for the power output is given in Annex A.

7.8.7 Brepkage resistance

Apply a forde of 1 N on the scaler tip, perpendicular to the sample under a 10° angle with the sufface
(sample to e defined, glass, metal or machinable ceramic). Move the tip in a direction parallel tp the
registered level and perpendicular tothe vibration direction, for a certain period of time (1 min){ The
tips should ot break (see Figure 2)(

7.9 Frequency

7.9.1 Apparatus

A non-contacting freqliency measurement device with an electronic frequency counter or a calibrated
time base and operating with an accuracy of £10 % of the measured value.

7.9.2 Procedure

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 and record the
frequency during all procedure.

7.10 Amplitude
7.10.1 Apparatus

7.10.1.1 A non-contacting optical length measurement device, with an accuracy of 10 % of the
measured value.
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7.10.1.2 Flat, smooth glass surface, e.g. with the dimension of 50 mm x 50 mm, 2 mm thick with the

top s

urface coloured.

NOTE The colouring may be achieved with the use of a permanent marker pen.

7.10.1.3 Microscope, with a magnification of at least x100 and a calibrated eyepiece reticule or
micrometer.

7.10.2 Procedure

Insta
hand
and y
rang
the iy

Pres
of 1
glas{

NOTH

noving scaler tip.

b the handpiece laterally, i.e. vertically to the plane of vibration or vibration direction
N on the coloured glass surface (registering plane). Only the end of the working tip m

top (see Figure 3).

1 A deviation of the direction of maximum 10° (from 0° up to 10%)to the registering plane

permiitted in order to simplify the measurement.

NOTH

Move
ther

Meas

Key

2 Alternate test methods can be used to measure amplitude at manufacturers discretion.

the tip on the coloured glass surface or move the glass top under the tip in a directio
pgistering level and perpendicular to the vibrationidirection so that the track of the tip

ure the amplitude of the track with power sypply to the working tip.

a

i [ Lo—= v

> |

1l the scaler tip in the handpiece in accordance with the manufacturer’s instructions. Operate the
piece at the maximum power recommended by the manufacturer with or withoutcgoling liquid

vithout any applied load for 1 min. Measure the peak to peak distance of the scaler tii in the time

e between 5 s and 10 s in the direction of greatest amplitude. Record the measuted pedk to peak of

with a load
hy touch the

(glass top) is

in parallel to
is recorded.

1 glaoo

a  Coloured.

b Moving direction.

Figure 3 — Amplitude and peak to peak of scaler under load

7.11 Noise level

7.11.1 Apparatus

7.11.1.1 Precision sound level meter, type 1 instrument as specified in IEC 61672-1.
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