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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
electrotechnical standardization.

The preecedures—tsed—to—developth ment-and-these—ntendedfor-its—further-maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria‘needed for the
different types of ISO documents should be noted. This document was drafted in acéordapce with the
editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documént may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all su¢h“patent rights. Details of
any patent rights identified during the development of the document willbe in the Introdu¢tion and/or
on tHe ISO list of patent declarations received (see www.iso.org/patents);

Any trade name used in this document is information given for the'éonvenience of users gnd does not
consfitute an endorsement.

For an explanation of the voluntary nature of standards; the meaning of ISO specifi¢ terms and
exprgssions related to conformity assessment, as well ‘as’information about ISO's adhefence to the
World Trade Organization (WTO) principles in the Techinical Barriers to Trade (TBT) see wiww.iso.org/
iso/fpreword.html.

This|document was prepared by Technical Committee ISO/TC 106, Dentistry, Subcomrthittee SC 4,
Dentfil instruments, in collaboration with theEuropean Committee for Standardization (CEN) Technical
Committee CEN/TC 55, Dentistry, in accordance with the Agreement on technical cooperatjon between
ISO gnd CEN (Vienna Agreement).

Any feedback or questions on this document should be directed to the user’s national standpards body. A
complete listing of these bodies.€an be found at www.iso.org/members.html.
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Introduction
For many years, dental multifunction handpieces have been used in the field of dentistry to carry out
treatment in the oral cavity of the patient.

Multifunction handpieces are connected to dental units and provide the user with water, air and spray
for treatment purposes. Some multifunction handpieces provide also illumination of the situs.

Technological progress enables continual development of improved and new handpieces with simplified
handling and extended range of applications.

These handpieces are produced by the dental industry as high-quality medical devices under applichtion
of quality mpnagement methods.

This documgnt describes the applicable technical properties of products in order to maintain this/high
level of qualjity.

vi © IS0 2020 - All rights reserved
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Dentistry — Multifunction handpieces

1

Scope

This document specifies requirements, test methods, instructions for use and marking for multifunction
handpieces (colloquially called “syringes”) intended to be used in the oral cavity of the patient.

This
poly]

and

2
The

cons
unda

ISO
ISO

ISO 9

ISO

manqgement process

ISO

be supplied — Part 1: General requirements

document does not apply to dental handpieces and motors, 1ntraoral camg
merisation lamps, powered scalers, powder jet handpieces, prophy handpieces, sticti
aliva ejectors.

q

Normative references

following documents are referred to in the text in such a way that some or all of t
Fitutes requirements of this document. For dated references, only/the edition cited
ted references, the latest edition of the referenced document (including any amendme

1942, Dentistry — Vocabulary

1494-1, Dentistry — Stationary dental units and dental patient chairs — Part 1: General r
687, Dentistry — Graphical symbols for dental equipinent

10993-1, Biological evaluation of medical devices — Part 1: Evaluation and testing |

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

ras, dental
bn cannulas

heir content
applies. For
hts) applies.

pquirements

vithin a risk

formation to

dical device

resistance to

ind essential

basic safety

ISO 17664, Processing of health care’products — Information to be provided by the md
manyfacturer for the processing of\medical devices

ISO 21530, Dentistry — Materials used for dental equipment surfaces — Determination of
chenlical disinfectants

ISO 41531, Dentistry & Graphical symbols for dental instruments

IEC 60601-1, Medical electrical equipment — Part 1: General requirements for basic safety
perfdrmance

IEC §2366:1,; Medical devices — Part 1: Application of usability engineering to medical devices
IEC 80601-2-60, Medical electrical equipment — Part 2-60: Particular requirements for the
and essential performance of dental equipment

3

Terms and definitions

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

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

[SO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/

© IS0 2020 - All rights reserved


https://www.iso.org/obp/ui
http://www.electropedia.org/
https://standardsiso.com/api/?name=cc656d8d5fac5e9ef009f5ce250aa09c

ISO 22569

3.1

:2020(E)

multifunction handpiece
handpiece, which is supplied with air and water and transfers the water and air directly or as air water
mixture (spray) in cold and/or warm state into the oral cavity of the patient

Note 1 to entry: Multifunction handpieces may be additionally equipped with a light function.

Note 2 to entry: Also used terms are multi-way syringe or multifunction syringe. A colloquial used term is

“syringe”.

3.2
cannula

forward, de

4 C(Classit

4.1 Shap

Multifunctiq
as follows:

— angled handpieces;

— straight

curved

4.2 Numl

The number
a numerical

EXAMPLE 1
EXAMPLE 2

In addition,

fachable part of the multifunction handpiece (3.1)

ication

1%

n handpieces are classified according to their geometry (as showfivin Figure 1 to Figy

handpieces;

handpieces.

per of functions

of transferable fluids such as air, waterzand spray as well as fluid heating is indicated
designation:

3-function handpiece: water, air,@nd'spray.
6-function handpiece: water, air, spray, warm water, warm air, and warm spray.

the lighting equipment {s also indicated if applicable.

-
2

!

re 3)

with

Figure 1 — Angled multifunction handpiece
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Figure 2 — Straight multifunction handpiece

Figure 3 — Curved multifunction handpiece

4.3 | Single use or@eusable cannula
Cannula are clas$ified by their capability to be reused as follows:
— gingle-usecannula;

— TreuSable cannula.

5 Requirements

5.1 General
The safe and reliable operation of multifunction handpieces shall be ensured by their design.

To meet this requirement, the handpiece shall be in accordance with the requirements specified in 5.2
to 5.22.

Multifunction handpieces should be suitable for continuous operation. IEC 60601-1:2005/AMD1:2012,
6.6 applies.

All pressure values given in the requirements are flow pressure values.

© IS0 2020 - All rights reserved 3
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5.2 Handling

5.2.1 Rotation of cannula

The cannula of the multifunction handpiece used to control the discharged media shall be rotatable
through 360°.

Test in accordance with 7.4.

5.2.2 Pull-off force of cannula

The pull-off]
(30 £ 20) N.

This requirg
ISO 7494-1,

Test in accol

5.3 Main

If the multif
shall be easy
special toolJ

[EC 62366-1

5.4 Mate

Materials sh
the manufad

Material tes

5.5 Mech
[EC 60601-1
[EC 60601-1
[EC 60601-1
[EC 60601-1
[EC 60601-1

force for removing the cannula and the grip sleeve of the multifunction handpiece sh:

bment only applies to handpieces intended for the use with dental units which .confor
hnd does not apply for handpieces with a lock system (e.g. push button or screw).

rdance with 7.4.

fenance

unction handpieces are field-repairable according to the miahufacturer's indications,
 to disassemble and reassemble for maintenance and repair/Either commonly used to
supplied by the manufacturer shall be used for this purpose.

shall be followed.

rials

turer.

ts for biocompatibility shall be in"accordance with ISO 10993-1.

anical strength

2005/AMD1:2012, 15-3.1 general shall apply.

2005/AMD1:20}2;.15.3.2 push test shall apply.

2005/AMDX2012, 15.3.3 impact test shall apply.

2005/AMD1:2012, 15.3.4.1 drop test, hand-held ME equipment shall apply.
2005fAMD1:2012, 15.3.6 mould stress relief test, if applicable, shall apply.

11 be

m to

they
Is or

all meet all requirements of this document. Choice of materials shall be at the discretion of

5.6 Surfaces

Particular attention shall be given to provide secure gripping surfaces for operator manipulation under
normal conditions of use.

Test following the process described in IEC 62366-1.

To reduce gl

are, polished surfaces should be avoided.

5.7 Air supply

Multifunction handpieces shall be operated by an air supply as indicated by the manufacturer.

© IS0 2020 - All rights reserved
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This requirement applies for handpieces intended for the use with dental units which conform to
ISO 7494-1: multifunction handpieces shall be able to transfer an air quantity (flow rate) of no less than
10 N1/min®) with a pressure at the discretion of the manufacturer to the treatment area.

Test in accordance with 7.5.

5.8 Water supply
Multifunction handpieces shall be operated by a water supply as indicated by the manufacturer.

Multifunction handpieces shall be able to transfer a water quantity (flow rate) of at least (50) ml/min
with@apressure atthe discretion of the AUt acturer to the treatimernt ared.

Test |n accordance with 7.6.

5.9 | Water outlet
The water shall be discharged in a focused jet in direction of the cannula without any dripging.

Test |n accordance with Z.2.

5.1Q Air outlet
The air discharged from the multifunction handpiece shall bedry.

Test |n accordance with 7.10.

5.11 Spray outlet

The gpray jet shall be discharged in an atomized condition with an angle of no more than 60% to a central
axis hormal to the plane of the spray outlet of the cannula.

Test jn accordance with 7.3.

5.12 Tightness

Duripg normal use, the housing of the multifunction handpiece shall not show any signs of water
leakage.

Test [n accordance with 7.7.

5.13 Air andwater pressure

Multjfunction handpieces shall remain functional and safe, i.e. they shall not rupture or purst, when
subjected* to a pressure 50 % higher than the maximal operating pressure recommelllded by the
mantfaeturer

Test in accordance with 7Z.8.

5.14 Electrical power supply
These requirements apply only to electrically powered multifunction handpieces.

Multifunction handpieces are connected to the dental unit and are therefore not intended for the direct
connection to the mains supply.

1) NIl/min indicates normal litres per minute, the amount of air that flows through a pipe calculated back to
“normal” conditions [0 °C and 1 atm or 1,013 25 bar (1 bar = 0,1 MPa = 0,1 N/mm? = 105 N/m?)].

© IS0 2020 - All rights reserved 5
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Multifunction handpieces with a fluid heating and/or lighting function shall be powered by an electrical

power suppl

The power s

y as indicated by the manufacturer.

upply shall be in accordance with ISO 7494-1, IEC 60601-1, and IEC 80601-2-60.

Multifunction handpieces shall be classified and marked according to IEC 60601-1 and IEC 80601-2-60.

5.15 Temperature

5.15.1 Water temperature

Multifunctid
to<43°C.

Test in accol

5.15.2 Air
Multifunctig

Test in accol

5.15.3 Spray temperature

Multifunctiq
to <43 °C.

Test in accol

5.15.4 Temperature rise of the housing

[EC 60601-1

5.15.5 Tenpperature, excessive

[EC 60601-1

5.16 Back

Multifunctid
from the del

Test in accol

n handpieces with a water heating device shall limit the water discharge temper

rdance with 7.9.1.

temperature

rdance with 7.9.2.

n handpieces with a heating device for spray shalldimit the spray discharge temper;

rdance with 7.9.3.

and [EC 80601-2-60 shall apply.

and IEC 80601-2-60 shall:apply.

[low prevention

n handpieces;shall prevent backflow of liquids into the supply lines for procedural y
ntal unit.

rdanceswith 7.11.

n handpieces with an air heating device shall limit the air discharge temperature to < 4

hiture

3°C.

iture

vater

5.17 Repr

hcessing

Any reusable parts shall be suitable for reprocessing using the agents and methods recommended by
the manufacturer.

The manufacturer shall provide information on the reprocessing for the multifunction handpiece in
accordance with ISO 17664.

5.18 Resis

tance to reprocessing

Multifunction handpieces and parts thereof shall withstand 250 reprocessing cycles as specified by the
manufacturer without deterioration in performance and without deterioration of surfaces or labelling.
All requirements in this document shall be met after the necessary reprocessing cycles have been

completed.

© IS0 2020 - All rights reserved
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If the manufacturer states a lower number of permitted reprocessing cycles, then this shall be used in
place of the 250 cycles stated above.

Test

in accordance with ISO 21530 and 7.12.

5.19 Operating controls

Operating controls of multifunction handpieces (e.g. for fluid type selection or fluid regulation) shall be
designed and positioned such as to minimize hazard.

The air control should be marked “A” and the water control should be marked “W”. When colour coding

is us¢ed; themarking apptied shoutd be biue foraiTand greem for watert:
IEC 40601-1:2005/AMD1:2012, 15.1 shall apply.

Testing shall be carried out in accordance with [EC 60601-1.

5.2( Usability

Usabjility evaluation and testing shall be carried out following IEC 62366-1.

5.21 Connection and supply

This

[SO 4494-1.

Multjfunction handpieces should be suitable for b€ing disconnected from and reconn
instrjument hose of a dental unit which conform to ISO 7494-1 without the use of any specig

Test

5.22 Test report

Atestreportshall be prepared to report the results of all applicable testing and inspection r¢
specified in this document.

The

requirement applies for handpieces intended for the tse with dental units which

n accordance with 7.2.

test report shall at leastlinclude the following aspects:
the standard used.(including its year of publication);
the method uséd)(if the standard includes several);

tthe resulf(s); including a reference to the clause which explains how the results were c3

conform to

pected to an
] tool.

Pquirements

1lculated;

Ipresent, any deviations from the procedure;

present, any unusual features observed;

the date of the test.

An example for a test report template is given in Annex A.

6

Sampling

At least one representative handpiece for each model series shall be evaluated for compliance with this
document.

© IS0 2020 - All rights reserved
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7 Measurement and test methods

7.1 General test conditions

All tests des

cribed in this document are type tests.

7.2 Visual inspection

Conduct visual inspection at normal visual acuity without magnification.

7.3 Spray

rangie

7.3.1 Equipment

7.3.1.1 (g

mera

Take an imajge of the spray jet emitted from the multifunction handpiece.

7.3.1.2 Py

Measure thd

7.3.2 Pro

Operate thej
with the car

A backgroul
capture by

Use the capf]
the directio

If the spreag
maximum W
of the spray

The measur]

7.4 Hand
Rotate the c

Pull the can

otractor

maximum angle of the spray jet.

cedure

spray function of the multifunctional handpie¢e*and capture the trajectory of the 5
hera.

nd and illumination may be positioned so-that the outline of the spray is better visib
he camera.

ured image to measure the sprayangle at a distance of (3 £ 0,5) cm away from the out
h of the flow with the protractor:

ling angle of the spray is netuniform, i.e. not emitted like a regular cone, the spray an
ridth shall be captured ahdmeasured. If the spray angle is influenced by the actuating
button the highest value for the spray angle shall be captured for measurement.

ed spray angle shall'be equal or below the value given in 5.11.
ling

annulasthrough 360° in relation to the handpiece.

pray

e for

let in

rle at
path

hula and the gripping sleeve off the multifunction handpiece while using suitable meas?ring

: L - h 1 Y 1 h | £ . 1
Instruments (& 8- SPrITg Ualallce), aIra recora tire 1orces requiIrea.

7.5 Air supply

7.5.1 Equipment

7.5.1.1 Flowmeter with a maximum permissible error of 5 % for measuring the air supply flow rate
(air quantity).

7.5.1.2 Pressure gauge with a maximum permissible error of 5 % for measuring the air supply
pressure at the inlet of the multifunction handpiece.

© IS0 2020 - All rights reserved
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7.5.2 Procedure
Install the pressure gauge directly (i.e. not through the air hose) at the air connector of the multifunction
handpiece and measure the air supply flow rate while operating the multifunction handpiece with air

button fully pressed at the pressure given in 5.7. Correct air flow measurements to normal litres (N1/
min, standard flow rate).

7.6 Water supply

7.6.1 Equipment

7.6.1.1 Volume measuring vessel, with a maximum permissible error of 5 % forymgasuring the
coolipng water volume.

7.6.1.2 Pressure gauge, with a maximum permissible error of 5 % for measuring the water supply
presgure at the inlet of the multifunction handpiece.

7.6.2 Procedure

For measuring the water flow rate, adjust the water supply pressure at the inlet of the multifunction
handpiece to the pressure given in 5.8 and operate the handpiege with water button fully| pressed for
1 min. Record the volume of the water collected.

7.7 | Tightness

Remgve the cannula from the multifunction handpiece and seal the water outlet opening.|Operate the
water control for at least 10 s. There shall be nowater leakage.

7.8 | Air and water pressure
7.8.1 Equipment

7.8.1.1 Pressure gauge, suitable for measuring the supply pressure with a maximum |permissible
erroff of 5 % of the expected value.

7.8.2 Procedure

Operfate the multifunction handpiece at a pressure 50 % higher than the recommended operating
pressure for 10\min.

Observe the-multifunction handpiece for any signs of rupture or burst.

7.9 ~Temperature

7.9.1 Water temperature

Connect the multifunction handpiece, which is equipped with a water heating device, to the supply
as indicated by the manufacturer. Measure the water discharge temperature at a distance of 10 mm
from the discharge nozzle of the cannula at an ambient temperature of (23 + 2) °C using a suitable
temperature measurement device with a sensor in the water jet and record the measurement result.

7.9.2 Air temperature

Connect the multifunction handpiece, which is equipped with an air heating device, to the supply as
indicated by the manufacturer. Measure the air discharge temperature at a distance of 10 mm from the

© IS0 2020 - All rights reserved 9
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discharge nozzle of the cannula at an ambient temperature of (23 * 2) °C using a suitable temperature
measurement device with a sensor in the air jet and record the measurement result.

7.9.3 Spray temperature

Connect the

multifunction handpiece, which is equipped with an air and/or a water heating device, to

the supply as indicated by the manufacturer. Measure the spray discharge temperature at a distance of
10 mm from the discharge nozzle of the cannula at an ambient temperature of (23 + 2) °C using a suitable
temperature measurement device with a sensor in the spray jet and record the measurement result.

7.10 Airo

1itlet

Connect the
Conduct the

Operate the
least twice
40 mm over
three times

7.11 Back

Connect the
length of tr4
into a wate
plunger (sesd

by the vacuym created.

multifunction handpiece to the supply as indicated by the manufacturer.
following test and, if applicable, repeat with fluid heating device.

water control at least twice to its maximum and release. Then, operaté€|the air control at
0 its maximum and release. Hold the discharge nozzle of the cannula at atheight of 20 mym to
a mirror and push the air control button to its maximum while rotating the nozzle at[least
through 180°. Record as a failure if visible signs of moisture arepresent.

[low prevention

water inlet of the multifunction handpiece to a 10 mldisposable syringe using a suitable
insparent hose of (100 + 2) mm. Dip the tip of the stch prepared multifunction handpiece
[-filled graduated beaker with a volume greater¢han 250 ml and draw up the syfinge
Figure 4). There shall be no visible signs of water in the drawn disposable syringe cqused

10
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A
¢
Sl =
& 7 s
Key
1  1nultifunction handpiece
2 Water inlet
3 hose
4  disposable syringe
5 gdraduated beaker
6  handpiece tip

Figure 4 — Apparatus for backflow prevention test

7.12 Resistance to reprocessing

Carry out 250 reprocessing cygles according to the reprocessing instructions given by the manufacturer
in the instructions for use.

If thg manufacturer reeommends a maximum of less than 250 in the instructions, this maxjmum figure
shallfbe used.

Inspect the surfaces in accordance with 7.2 for signs of rust or any surface defects t¢ assess the
corrgsion resistance.

All r¢quirements of this document shall be met subsequent for this test.

For accelerated testing, it is permissible to carry out the required sub steps of reprocessing in a block-
by-block manner. For example, blocks of 10 times thermal disinfection followed by blocks of 10 times
sterilization until the 250 reprocessing cycles are reached.

8 Instructions for use, maintenance and servicing

Each multifunction handpiece shall be supplied with instructions for use and information on
maintenance, care, safety and servicing.
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This information may be made available in electronic form or in print. If the information is provided
only in electronic form, the manufacturer shall indicate this by means of a pictogram and describe
where it is available.

NOTE The availability of this information is subject to national regulations.
Instructions shall include at least the following information applicable to each type:
a) name and/or trademark and address of manufacturer or distributor;

b) model or type designation;

c) scope of application of the multifunction handpieces and, 1f applicable, thelr accessories,
d) identifi¢ation of the coupling (connection) for the multifunction handpiece connector;
e) recommnjended operating pressures for air and water;

f) quantities of air in litres per minute (I/min) and water in millilitres per minute’ (ml/min) gt the
specified operating pressures;

g) recommended spray supply, operating pressure and operating air flow rate; if applicable;

h) statemgnt as to whether the tool for changing the handpiece and working parts can be reprocgssed
(if requlred) and by which procedures;

i) reprocessing instructions (cleaning, disinfection, sterilization), if applicable, as specifigd in
ISO 176p4;

j) statemgnt as to whether the handpiece is field-repairablé;

k) informdtion indicating how the user is to check the safety and reliability, including the che¢king
frequenicies;

1) recommended care instructions;
m) accessofies and working tools, if applicable;

n) any otHer instructions for safeland effective use (e.g. power setting limitations, liquid |flow
limitatipns) subject to the specific model;

o) informdtion on environmerntally friendly disposal.

9 Technjcal description

Additionally, the following information shall be provided by the manufacturer:

a) list ofs;l)are parts intended for general use;

b) repair instructions, if applicable.

10 Marking

10.1 General

If graphical symbols are applicable for product marking, they should be in accordance with ISO 9687,
[SO 15223-1 and/or ISO 21531.

12 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=cc656d8d5fac5e9ef009f5ce250aa09c

ISO 22569:2020(E)

10.2 Multifunction handpieces

Multifunction handpieces shall be marked with at least the following:
a) manufacturer's name or trademark;

b) serial or lot number;

c) model or type designation.

Working parts or their packaging shall be marked with a production code.

11 Labelling

Graphical symbols used for labelling shall be in accordance with ISO 9687, IS0 152
ISO 41531.

The packaging of multifunction handpieces and working parts shall be labelled’as follows:
a) anufacturer's name or trademark;
b) gerial or lot number;
c) ]nodel or type designation (e.g. catalogue number);
o

d) r single-use devices, the symbol for “Do not re-use”.

12 Packaging

P3-1 and/or

Multjfunction handpieces shall be packaged for\transportation at the discretion of the manufacturer in

such|a way that no damage can occur underthe anticipated transport conditions.

Single-use handpieces or disposable (nen‘reusable) parts of handpieces shall be packaged
individually by the manufacturer in order to maintain cleanliness.

or wrapped

© IS0 2020 - All rights reserved
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Annex A
(informative)

Example of a test report

Testreport no.:

Product:

Name and 3

ddress of the applicant/client:

Name and 3

ddress of the manufacturer:

Name and 3

ddress of the factory:

Brand (if ay

y):

Model/Typ¢ ref.:

Rating and principal characteristics:

A sample of

standard:

the product was tested and found

to be in conformity with the international

ISO 22569:2020

Additional

nformation (if necessary):

Information about modifications:

This test report is issued by:

Address:

Date:

Test by: (najme + signature)

Approved by: (name + signature)

14
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