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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.
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Introduction

This document was developed with consideration of ISO 7494-1:2018 to be applicable to mobile dental
units and dental patient chairs by

— limiting the scope to mobile dental units and dental patient chairs,

— providing instability and rough handling requirements in 5.2.1.4 and 5.2.1.5,

— providing a requirement for locking in position in 5.2.1.6,

— providing a requirement for dimension in 5.2.1.7, and

— providing a requirement for impact to 5.2.1.8.

© IS0 2022 - All rights reserved v
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Dentistry — Mobile dental units and dental patient
chairs —

Part 1:
General requirements

1
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Operator's stools, stationary dental equipment, other types of mabile dental equipment, por

equi
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IECJGO601—1:2005+AMD1:2012+AMD2:2020, Medical electrical equipment — Part 1: General r

Scope

document specifies the requirements and test methods for mobile dental units and de
s that is intended to be used within a permanent healthcare facility regardless of whet
bt electrically powered.

document also specifies the requirements for the instructions for use, for the technical

pment and operating lights are not in the scope of this document.
Normative references
titutes requirements of this document. Forsdated references, only the edition cited

1942, Dentistry — Vocabulary

1073, Dentistry — Information system on the location of dental equipment in the working
health care provider

b467-2, Dentistry — Mobile)dental units and dental patient chairs — Part 2: Air, water,
ewater systems

7494-1:2018, Dentistry — Stationary dental units and dental patient chairs — Part
rements

23402-1:2020, Dentistry — Portable dental equipment for use in non-permanent]
‘onment—)Part 1: General requirements

sic safety and essential performance

ntal patient
her they are

Hescription,

table dental

following documents are referred to in the text in such a way that some or all of their content

hpplies. For

ited references, the latest edition of the referenced document (including any amendments) applies.

area of the

suction and

1: General

healthcare

pquirements

[EC 80601-2-60:2019, Medical electrical equipment — Part 2-60: Particular requirements for the basic
safety and essential performance of dental equipment

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 1942, ISO 4073, ISO 7494-1,
ISO 23402-1, [EC 60601-1, IEC 80601-2-60 and the following apply.

[SO and [EC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/
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3.1

mobile dental unit
mobile dental equipment (3.3) designed to provide utilities and amenities for dental treatment, such
as compressed air, water or other liquids, suction, electricity, hand- or foot-activated controllers, work
surfaces, tray supports, cuspidor, and gasses

3.2

mobile dental patient chair
mobile dental equipment (3.3) designed to support and position the patient for treatment and therefore
provided with a range of movements

3.3
mobile den

tal equipment

transportalbple dental equipment intended to be moved from one location to another while supporte

its own whe

els or equivalent means

Note 1 to enflry: Mobile dental units and dental patient chairs are categorized into this group.

Note 2 to en
moving the 1

4 C(Classi
ISO 7494-1:

Test in acco|

5 Requi
5.1 Gene

5.1.1 Bas

The requirg
patient cha

[ry: The meaning of transport defined in the IEC 60601-1:2005+AMD1:2012+AMD2:2020, 9.4.
hobile dental units and dental patient chairs from room to room during normal use.

fication

2018, Clause 4 shall apply.

rdance with 7.1.2.

rements

ral requirements

ic safety and essential performance

ments specified in ISO 7494+1:2018, 5.1.1 shall apply by replacing: dental unit and dg
r with mobile dental unit.and mobile dental patient chair, IEC 60601-1:2005 + AMD1:]

with [EC 60

01-1:2005 + AMD1:2012+AMD2:2020, and IEC 80601-2-60:2012 with IEC 80601-2-60:73

Test in accofrdance with 7.1.2.

5.1.2 Controls and indicators

The requirg¢ments-including the NOTE specified in ISO 7494-1:2018, 5.1.2 shall apply by repla
[EC 60601-1:2005+ AMD1:2012 with IEC 60601-1:2005 + AMD1:2012 + AMD2:2020.

d by

P.1 is

ental
012
019.

cing

Test in accordance with 71 2

5.1.3

Function stop system

The requirements including the EXAMPLE and the test methods specified in ISO 7494-1:2018, 5.1.3 and
7.3.2 shall apply by replacing dental patient chair with mobile dental patient chair.

Test in accordance with 7.1.2.

5.1.4 Usability

The requirements specified in ISO 7494-1:2018, 5.1.4 shall apply.

Test in accordance with 7.1.2.
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5.1.5 C(leaning and disinfection

The requirements specified in ISO 7494-1:2018, 5.1.5 shall apply by replacing dental unit and dental
patient chair with mobile dental unit and mobile dental patient chair.

Test

in accordance with 7.1.2.

5.1.6 Excessive temperatures

The requirements specified in 1ISO 7494-1:2018, 5.1.6 shall apply by replacing IEC 60601-1:2005
+ AMD1:2012 with IEC 60601-1:2005 + AMD1:2012 + AMD2:2020 and IEC 80601-2-60:2012 with

IEC

Test

5.1.]
The

Test

5.1.8 Solids filter

The
repl

Test

5.1.9 Amalgam separator device

The
dent

Test

5.1.

5.1.
The

Test

5.1.
The

10 Upholstery and padding

b0601-2060:2019.

in accordance with 7.1.2.

f  Biocompatibility
requirements specified in [SO 7494-1:2018, 5.1.7 shall apply.

in accordance with 7.1.2.

requirements and the test methods specified in 1SO 7494-1:2018, 5.1.8 and 7.2.1 sh
hcing dental unit with mobile dental unit.

in accordance with 7.1.2.

requirements specified in ISO 7494-1:2018, 5.1.9 shall apply by replacing dental unit Y
al unit.

in accordance with 7.1.2.

0.1 Resistance to-liquid absorption
requirements specified in ISO 7494-1:2018, 5.1.10.1 shall apply.

in accordanee with 7.1.1.

0.2 ‘Flammability
eguirements specified in ISO 7494-1:2018, 5.1.10.2 shall apply.

hll apply by

with mobile

Conformity shall be checked in accordance with 7.1.1.

5.1.11 Air, water, suction, and waste water systems

For air, water, suction and waste water systems of mobile dental units and dental patient chairs,
ISO 5467-2 shall apply.

Test

in accordance with ISO 5467-2.
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5.2 Mechanical requirements

5.2.1 General mechanical requirements

5.2.1.1 Moving parts

The requirements specified in ISO 7494-1:2018, 5.2.1.1 shall apply by replacing IEC 60601-1:2005 +

AMD1:2012

Test in acco

with [EC 60601-1:2005 + AMD1:2012 + AMD2:2020.

rdance with 7.1.2.

5.2.1.2 P
The requirg
replacing: d
and [EC 606

Test in acco|

5.2.13 M

The requirg
AMD1:2012

Test in acco|

5.2.1.4 Iy
IEC 60601-1

Conformity

5.2.1.5 R
IEC 60601-1

Conformity

5.2.1.6 L
IEC 60601-1

Mobile den
position of {

ressure vessels and parts subject to pneumatic or hydraulic pressure

ments and the test methods specified in ISO 7494-1:2018, 5.2.1.2 and 7.2.2 shall appl
ental unit and dental patient chair with mobile dental unit and mobile dental patient d
01-1:2005 + AMD1:2012 with IEC 60601-1:2005 + AMD1:2012 + AMD2:2026.

rdance with 7.1.2.

echanical hazards associated with surfaces, corners and edges

bments specified in ISO 7494-1:2018, 5.2.1.3 shall apply by ‘replacing [EC 60601-1:20
with IEC 60601-1:2005 + AMD1:2012 + AMD2:2020.

rdance with 7.1.2.

stability
:2005+AMD1:2012+AMD2:2020, 9.4 shall.apply.
shall be checked in accordance with IEE60601-1:2005+AMD1:2012+AMD2:2020.

pugh handling

:2005+AMD1:2012+AMD2:2020, 15.3.5 shall apply.

shall be checked in accordance with [EC 60601-1:2005+AMD1:2012+AMD2:2020.
pcking in position

:2005 + AMDA:2012 + AMD2:2020, 9.4.3.2 shall apply.

he equipment to resist any further movement on the floor.

al unit’and dental patient chair shall have a support system or means that can lock

y by
hair,

the

The locking

system or means shall be capable of being engaged and disengaged

Testing shall be carried out in accordance with [EC 60601-1:2005 + AMD1:2012 + AMD2:2020, 9.4.3.2.

5.2.1.7 Maximum dimension

The requirements including the NOTE specified in ISO 23402-1:2020, 5.2.4 shall apply by replacing
portable dental equipment with mobile dental unit and mobile dental patient chair.

Test in acco

5.2.1.8

rdance with 7.1.2.

Impacts

IEC 60601-1:2005+AMD1:2012+AMD2:2020, 15.3.3 shall apply.
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Conformity shall be checked in accordance with [EC 60601-1:2005+AMD1:2012+AMD2:2020.

5.2.2 Mechanical requirements for mobile dental units

For handpiece hoses, the requirements specified in ISO 7494-1:2018, 5.2.2.1 shall apply by replacing
dental unit with mobile dental unit.

Test in accordance with 7.1.1.

5.2.3 Mechanical requirements for mobile dental patient chairs

5.2.3.1 Maximum patient mass and static loading

The| requirements including the Table 1 specified in ISO 7494-1:2018, 5.2.3.1 shall apply by
replacing: dental patient chair with mobile dental patient chair, IEC 60601-1:2005+ AMD1:2012 with
IEC $0601-1:2005 + AMD1+2012 + AMD2:2020, and IEC 80601-2-60:2012 withdEC€ 80601-2-60:2019.

Test|in accordance with 7.1.2.

5.2.3.2 Stability of headrest

The [requirements and the test methods specified in ISO 7494-1:2018, 5.2.3.2 and 7.2.3 shpll apply by
replacing [EC 60601-1:2005 + AMD1:2012 and IEC 80601-2460:2012 with IEC 60601-1:2005 + AMD1:
2012 + AMD2:2020 and IEC 80601-2-60:2019.

Test|in accordance with 7.1.2.

5.2.3.3 Stability of armrests
The fequirements and the test methods specified in ISO 7494-1:2018, 5.2.3.3 and 7.2.4 shalllapply.

Test|in accordance with 7.1.2.

5.2.3.4 Loading capacity and vertical lift

The Jrequirements and the test-methods specified in ISO 7494-1:2018, 5.2.3.4 and 7.2.5 shpll apply by
replacing dental patient chair'with mobile dental patient chair.

Test|in accordance with7.1.2.

5.2.3.5 Tipping and stability

The [requirements specified in ISO 7494-1:2018, 5.2.3.5 shall apply by replacing dental pptient chair
with mobile dental patient chair.

Testlin-accordance with 7.2

5.3 Electrical requirements

5.3.1 General electrical requirements

The requirements specified in ISO 7494-1:2018, 5.3.1 shall apply by replacing: dental unit and dental
patient chair with mobile dental unit and mobile dental patient chair, [EC 60601-1:2005 + AMD1:2012
with IEC 60601-1:2005 + AMD1:2012 + AMD2:2020, and [EC 80601-2-60:2012 with [EC 80601-2-60:2019.

Test in accordance with 7.1.2.

© IS0 2022 - All rights reserved 5
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5.3.2 Test points for periodic safety checks

The requirements including the NOTE specified in ISO 7494-1:2018, 5.3.2 shall apply by replacing dental
unit and dental patient chair with mobile dental unit and mobile dental patient chair.

Test in accordance with 7.1.1.

5.3.3 Position limiting of mobile dental patient chair

The requirements including the EXAMPLE and the test methods specified in ISO 7494-1:2018, 5.3.3 and
7.3.1 shall apply by replacing dental patient chair with mobile dental patient chair.

Test in accofrdance with 7.1.2.

5.4 Testfeport

Atestreporjt shall be prepared to report the results of all applicable testing and inspe¢tion requirenients
specified in|this document.

The test regort shall at least include the following information:
— the stapdard used, i.e. ISO 5467-1:2022;

— the method used (if the standard includes several);

— the restplt(s), including a reference to the clause which explaitisthow the results were calculatefl;
— if presént, any deviations from the procedure;
— if present, any unusual features observed;

— the datg of the test.

An exampld for a test report template is given-ifAnnex A.

6 Sampling

Where posdible, all type tests shall\be carried out with one representative sample of either the mobile
dental unit pr dental patient chair,Jor both being tested.

7 Testing
7.1 Visual inspéction

7.1.1 Vispalinspection of device

Visually inspect the device to determine conformity with the requirements.

7.1.2 Visual inspection of documentation or test reports

Visually inspect product documentation or test reports to determine conformity with the requirements.

7.2 Tipping and stability of mobile dental patient chair

A test fixture is required which has a vertical post that can be securely attached to the seat of the
mobile dental patient chair and a rigid arm extending horizontally from the vertical post capable of
supporting a 400 N downward load applied 100 cm # 1 cm from the vertical post. The vertical post shall
be sufficiently long to allow the horizontal arm to be positioned at 45° increments in the horizontal

6 © IS0 2022 - All rights reserved
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plane, starting along the longitudinal axis of the mobile dental patient chair under the conditions
specified below. See Figure 1.

Place in position and lock the position of the mobile dental patient chair on the floor according to the
manufacturer’s instructions. Attach the test fixture to the seat of the mobile dental patient chair where
the patient sits when the backrest is in the fully upright position.

The test shall be performed at each 45° increment of the horizontal arm position with an unloaded
(i.e. no patient load) mobile dental patient chair positioned in the most adverse (i.e. unstable) position.
Any movable parts, such as support arms, shall be loaded with their maximum load and adjusted to
the most adverse position. Apply a load of 400 N vertically downward to the horizontal post of the test
fixtyre at T m from the verticat post.

Dimensions i) centimetres
100 +1

YF=-L00N

100 +1

|

Qx e
|
N i

© ©

Figure 1 — Example of a test fixture (rotatable around the vertical post)

2

Obsg¢rve whether the. ‘mebile dental patient chair overbalances and measure whether th¢ maximum
distance that the partspecified in 5.2.1.6 lifts off the ground around its perimeter exceeds $ mm.

Repg¢at the testrat each of the 45° increments of the horizontal arm position (eight posjtions). It is
permhitted torekclude positions of the horizontal arm that are known to be less adverse| than other
positionswith justification.

Testjngwithout upholstery is permitted, but the mass of the upholstery shall be considered

8 Instructions for use

The requirements specified in ISO 7494-1:2018, 8.1 and 8.2 shall apply by replacing: dental unit and
dental patient chair with mobile dental unit and dental patient chair, IEC 60601-1:2005+AMD1:2012
withIEC 60601-1:2005 + AMD1:2012 + AMD2:2020, and IEC 80601-2-60:2012 with IEC 80601-2-60:2019.

In addition, and if applicable, the manufacturer shall provide the following information in the
instructions for use: precautions regarding the movement of either the mobile dental unit or dental
patient chair, or both.

Conformity shall be checked in accordance with 7.1.2.

©1S0 2022 - All rights reserved 7
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9 Techn

ical description

The requirements specified in ISO 7494-1:2018, 8.1 and 8.3 shall apply by replacing: dental unit and
dental patient chair with mobile dental unit and dental patient chair, and IEC 60601-1:2005 + AMD1:
2012 with IEC 60601-1:2005 + AMD1:2012 + AMD2:2020.

Conformity

10 Marki

shall be checked in accordance with 7.1.2.

ng

1€ 74Q
4

10 Cloicn O chall onsnly by

1

The requirgm
AMD1:2012

Conformity

ntc crnncifind 1.0
lll\'ll\-‘) Jl.l\,\'lll\'u Il 1oV 7 \vJ widUuoT J olldlrl ul.ll.l )’ LI]

4. 120
with [EC 60601-1:2005 + AMD1:2012 + AMD2:2020.

shall be checked in accordance with 7.1.2.

11 Packaging

The requirg
dental patig
2012 with I

Conformity

EC 60601-1:2005 + AMD1:2012 + AMD2:2020.

shall be checked in accordance with 7.1.2.

anlacing
TCPpTatrrg

ments specified in ISO 7494-1:2018, Clause 10 shall apply by replacing: dental units| and
nt chairs with mobile dental units and dental patient chairs, and EEG’60601-1:2005 + AMD1:
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Annex A

(informative)

Example of a test report

Table A.1 — Test report (cover page)

ISO 5467-1:2022(E)

Test

report no.:

Nanj

e of product:

Nanj

e and address of the applicant/client:

Nanj

e and address of the manufacturer:

Nanj

e and address of the factory/manufacturing site:

Brand/Trademark (if applicable):

Mod

el/Type no.:

Ratg

d values and principal characteristics:

App
was

ied International Standard, which a sample of the product
tested and in conformity with:

[S05467-1:2022

Add

tional information (if necessary):

Info

Fmation about modifications:

Thid
hou

test report was issued by: (name and address of the'test
e/certification body/manufacturer)

Datgq:

Test]

by: (name and signature)

App

Foved by: (name and signature)

© IS0 2022 - All rights reserved
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Table A.2 — Test report (check list)

1SO 5467-1:2022

TEST REPORT REFERENCE NUMBER:

CLAUSE
NO.

REQUIREMENTS/DESCRIPTION

CONFORMITY/VERDICT

PASS

FAIL N/A Results, observations,

notes, or comments

(o))

The test device under testing is a
representative sample?

53

Is the test device classified according to
IEC 60601-1:2005 + AMD1:2012 + AMD2:

faWa¥aVal liooc an g o A--A+-O—2-A3 faY
ULV, O dIIUTILGU OUDUI=24=0VU.2U17, ZU1.07

2

Positive test report according to
IEC 60601-1:2005 + AMD1:2012 + AMD2:
2020 and [EC 80601-2-60:2019 available?

2!
—_
(\S]

Positive test report according to
IEC 60601-1:2005 + AMD1:2012 + AMD2:
2020, 15.1 available?

U1
—_
(O8]

Instant stop of movement for all test
conditions?

o2l
—
o~

Usability documentation according to
IEC 62366-1 available?

2!
—
o2}

Positive test report according to ISO 21530
available?

2!
—
(o))

Positive test report according to

IEC 60601-1:2005 + AMD1:2012 + AMD2:
2020, 11.1 and IEC 80601-2-60:2019,
201.11 available?

U1
—
N

Positive test report according to
ISO 10993-1 available?

Does the solids filter retain particles.with
a diameter of 2 2 mm?

Positive test report for the amalgam sep-
arator according to ISO 11143:available?

Is the covering upholstery resistant to
liquid absorption?

Does the upholstery-ahd padding not ignite
and is the charringnot greater in length
than 30 mm in‘apy direction measured
from the neatest point of the test ciga-
rette?

:

Positive test report according to
[SO5467-2 available?

Positive test report according to

IEC 60601-1:2005 + AMD1:2012 + AMD2:
2020, 9.2 available?

Pressure vessels and parts subject to
pneumatic and hydraulic pressure with-
stand test conditions without bursting or
leaking?

Positive test report according to
IEC 60601-1:2005 + AMD1:2012 + AMD2:
2020, 9.3 available?

Positive test report according to
IEC 60601-1:2005 + AMD1:2012 + AMD2:
2020, 9.4 available?
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