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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 proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention i
patent righ
any patent
on the ISO

Any trade
constitute

For an ex]
expression
World Trag
iso/forewo

5 drawn to the possibility that some of the elements of this document may be the subjec
ts. ISO shall not be held responsible for identifying any or all such patént rights. Detail
rights identified during the development of the document will be in the Ihtroduction ang
ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
an endorsement.

planation of the voluntary nature of standards, the.meaning of ISO specific terms
s related to conformity assessment, as well as information about ISO's adherence to
e Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.d
rd.html.

This document was prepared by Technical Committee' ISO/TC 106, Dentistry, Subcommittee S

Dental equ
Committedq
ISO and CE

A list of all

Any feedba
complete i

pment, in collaboration with the European Committee for Standardization (CEN) Techn
CEN/TC 55, Dentistry, in accordance with the Agreement on technical cooperation betw
N (Vienna Agreement).

parts in the ISO 23402 series can-be found on the ISO website.

ck or questions on this doeuiment should be directed to the user’s national standards bod
sting of these bodies can be found at www.iso.org/members.html.

are
the
the

t of
s of
| /or

not

And
the

rg/

C 6,
ical
een

y. A

© IS0 2020 - All rights reserved


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
https://standardsiso.com/api/?name=d7109f8240637452b0cec422460cff5b

1SO 23402-1:2020(E)

Introduction

Transportable dental equipment is used by dental professionals to provide care to patients in a variety
of settings. Because the intended use applications and intended means for transporting such equipment
vary considerably, a wide variety of transportable dental equipment is commercially available. For
example, certain transportable equipment is designed and constructed to be carried or rolled on its
own wheels between rooms within a healthcare facility, while other transportable dental equipment is
made to be folded and packed to carry over terrain which can be rugged and used in transient dental
care settings which can have only limited shelter and utility services.

Trapsportable equipment that can be moved from one location to another while being carried by one or
mote persons is referred to as portable equipment. The term, portable equipment, appli€s tolequipment
that can be carried from room to room in a given facility or to remote parts of the world;Thig document
focyises on portable dental equipment which is specifically designed and constructéd to be tfansported
betveen non-clinical environments and used by dental professionals to provide’ dental care in such
setflings, including temporary field clinics.

Such portable dental equipment for use in non-permanent healthcare-environments enaples dental
professionals to provide a high standard of care to patients who do nothave access to, or arenot able to,
trayel to traditional health care facilities. Settings in which this equipment is commonly u$ed include
milftary field environments, humanitarian aid field clinics, public health outreach clinics, patient
residences, long-term care facilities, prisons, schools and workplaces.

A npimber of trends in health care have driven increased\utilization of portable dental equipment in
non-permanent healthcare environments. Military forces use portable dental equipment [in support
of mobilized forces or for humanitarian outreach. @ variety of government and non-government
orghnizations are increasingly providing humanitarian dental care to underserved populations and
populations affected by disasters. Civilian healthicare workers are also increasingly provigling dental
seryices to a growing population who are simply unable to visit traditional dental clinics due to age,
disgbility, or income. Academic and research bodies regularly conduct dental education|programs,
particularly at external/off-site locations (including dentistry, dental hygiene, dental assisting).

Thetransport and end-use conditions;for portable dental equipment used in non-permanentfhealthcare
environments drive certain unique requirements which generally do not apply to portable, mobile or
stafionary dental equipment used'in traditional dental clinics or hospitals. Because portablelequipment
in non-permanent healthcare environments is intended to be moved between venues, and in some
cases carried over rugged terrain or in inclement conditions, it needs to be designed and cpnstructed
to be safely transported“by humans without damage, be efficiently assembled and dispssembled,
and| deliver reliable/service at the point of use. Special consideration is given to the austgrity of the
environment in which the equipment can be used and the availability and quality of utilify supplies
(sugh as electricalpower, water, compressed air). In order for the equipment to be sufficientlly portable
and capablecoffoperating in extreme conditions, certain requirements for dental equipment intended
for pise in traditional clinical settings may not be practical and is to be reconsidered for portpble dental
equiipment for use in non-permanent healthcare environments. There can also be unique [safety and
infdcfion control concerns to consider.

This document is one in a series with the objective of standardizing requirements for portable dental
equipment for use in non-permanent healthcare environments.
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Dentistry — Portable dental equipment for use in non-
permanent healthcare environment —

Part 1:
General requirements
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Normative references

following documents are referred to in the text in such a way that some or all of th
Ktitutes requirements of ‘this document. For dated references, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

1942, Dentistry =~Vacabulary

4180:2019, Packaging — Complete, filled transport packages — General rules for the con
formance téstschedules

215305Dentistry — Materials used for dental equipment surfaces — Determination of ré
micdl disinfectants
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IEC'60

IEC 60601-1:2005/Amd 1:2012, Medical electrical equipment — Part 1: General requirements for basic
safety and essential performance

IEC

62366-1, 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 basic safety
and essential performance of dental equipment
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60601-1:2005/Amd 1:2012,
ISO 1942 and the following apply.

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

3.1

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

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

device or d
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and portability considerations applicable to portable dental equipment for use in 1
healthcare environments.

plectrically operated devices

ment is electrieally operated, classification according to IEC 60601-1:2005/Amd 1:2012
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Portable dénta 4 entfory :
the intended use environment as follows.

a) Forindoor use

g to

Equipment of this class is intended to be used in indoor environments, such as residential settings,
long-term care facilities (e.g. nursing homes, assisted living communities), offices, schools,
convention centres, corrections facilities (e.g. prisons), and other permanent building facilities

provid

ing protection against weather elements.
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For use in exposed settings

Equipment of this class is intended to be used in outdoor environments where only rudimentary
shelter, such as a tent or tarpaulin, can be available for limiting exposure to weather elements.

Examples include military or humanitarian field operations.

According to supply sources

Portable dental equipment for use in non-permanent healthcare environments is classified according
to the supply sources (e.g. electrical power, water, compressed air, suction) required to operate the

equ

inment as follows
T

a)

b)

Externally supplied source: equipment of this class requires connection to a specified suj
during use.

Self-contained source: equipment of this class relies on a self-contained, interally supp|
(e.g. battery, air compressor, suction source equipment, water reservoir)}-and does 1
connection to an external supply source during use.

Difflerent classifications can apply to different supplies for a given piece of equipment. Fg

the
sou

4.5

Por

equipment can have a self-contained source for compressed air but require an external
'ce for electrical power.

According to transport conditions

table dental equipment for use in non-permanent healthcare environments is classified a

trapsport conditions as follows.

a)

b)

5

5.1
IEC

Limited outdoor exposure and limited carrying distance: equipment of this class is inte
transported under conditions which limitvoutdoor exposure and carrying distance (g
from a vehicle into a nearby building),

Rugged outdoor exposure and exténded carrying distance: equipment of this class is

be carried over extended distances (e.g. carried for several kilometres over rugged
inclement weather).

Requirements

General

60601-1:2005/Amd 1:2012 and IEC 80601-2-60 shall apply regardless of whether the equ

medlical dewvice or an ME device.
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por

5.2

5.2.

able dental caguinment for use in non-nermanent healthcare environments
D Sl 3¢ 3¢

Transport requirements

1 General

The requirements in this subclause shall apply to the equipment when packed for transport according
to the manufacturer’s instructions. Any storage/transport case or other devices provided by the
manufacturer to be used when transporting the equipment shall be included. Any disassembly,
adjustment or other measures specified by the manufacturer before transporting the equipment shall
be performed prior to evaluating these requirements.
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5.2.2 Grips or other handling devices

When packed for transport, the equipment shall have grips or other handling devices which permit the
equipment to be transported in accordance with IEC 62366-1 with consideration for its classification
according to transport conditions in 4.5 and the number of persons intended to carry the equipment
per 8.3. Compliance shall be checked in accordance with 7.1 and 7.2.

5.2.3 Maximum mass

The mass of each module of equipment when packed for transport shall not exceed 20 kg if the transport
module is intended to be carried hy one person If o transport module is intended to be carried by
multiple p¢ople (as indicated by the number of persons intended to carry the equipment per 8.8),[the
mass to be carried by each person shall not exceed 20 kg. Compliance shall be checked in accorddnce
with 7.2.

5.2.4 Maximum dimensions

For portable dental equipment classified for indoor use per 4.3, each equipment ‘moédule when padked
for transpgrt shall be able to fit through a door having a width of 0,8 m and a height of 2,0 m. Complignce
shall be checked in accordance with 7.2.

NOTE This requirement is compatible with the minimum door sizes specifiedin the International Residential
Code (IRC RP311.4.2 Door Type and Size) and International Building Code (IBCy1008.1.1 Size of doors).

5.2.5 Enypironmental exposure

When packed for transport, each equipment module shall(withstand exposure to the minimum jand
maximum ftorage/transport temperatures, atmosphericpressure (if applicable), and relative humifity
levels spegified by the manufacturer without malfunction and/or unacceptable risk when tegted
according to 7.2.

5.2.6 Impact
When pacKled for transport, [EC 60601-1:2005/Amd 1:2012, 15.3.3, shall apply to each equipment module.

5.2.7 Drpp

When pacled for transport, each-equipment module shall withstand a free fall drop without malfunction
and/or undcceptable risk whenrtested in accordance with [EC 60601-1:2005/Amd 1:2012 15.3.4.2.

5.2.8 Vibration

When packed for-transport, each equipment module shall withstand vibration without malfunction
and/or undcceptable risk when tested in accordance with IEC 60601-1:2005/Amd 1:2012, 15.3.4.2.

5.2.9 Particulate and liquid ingress during transport

5.2.9.1 General

This requirement applies to equipment which has components which can malfunction or lead to an
unacceptable risk due to particulate or liquid ingress.

5.2.9.2 For portable dental equipment intended for use in exposed settings per 4.3

If the portable dental equipment is packed with the independent transport case regardless of the
transport condition specified in ISO 4180:2009, Clause 11, the transport case and the enclosure(s) of
the equipment shall conform to IP55 per IEC 60529:1989/Amd 1:1999/Amd 2:2013, Table 2 and Table 3.
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5.2.9.3 For portable dental equipment intended for indoor use per 4.3

If the portable dental equipment is packed with the independent transport case and the portable
dental equipment is intended to be transported under the condition level 1 or level 2 as specified in
1S0 4180:2009, Clause 11, the transport case shall conform to IP55 and the enclosure(s) of the equipment
shall conform to IP21 per IEC 60529:1989/Amd 1:1999/Amd 2:2013, Table 2 and Table 3.

5.2.9.4 If the portable dental equipment is intended to be transported under the condition level 3 as
specified in ISO 4180:2009, Clause 11, the transport case and/or the enclosure(s) of the equipment shall
conform to IP21 per IEC 60529:1989/Amd 1:1999/Amd 2:2013, Table 2 and Table 3.

5.2]10 Flammability

Thg equipment shall comply with the requirements for fire enclosures of medical-electricallequipment
accprding to IEC 60601-1:2005/Amd 1:2012.

5.3| Assembly and disassembly requirements

Thg equipment should be designed in such a way that a safety check is'possible without meapurements.
Ele¢trical equipment should contain a self-test for electrical safety. of the device. Compliarce shall be
chefked in accordance with 7.2.

5.4| Utility requirements

If applicable, the manufacturer shall specify the electrical'mains supply requirements of the gquipment,
incﬁlding the voltage, frequency and power requirements. The manufacturer shall also $pecify the
safgty requirements for the power source, which may include, for example, fuses/circuif breakers,
residual-current device (RCD), protective earth connection. If the equipment is designed to be
eledtrically powered by battery, the manufacturer shall specify the type of battery or batt¢ries which
arerequired. Compliance shall be checked«in’accordance with 7.2.

5.5/ Operational requirements

5.5/1 Ambient operating conditions

The equipment shall operate under the range of temperature and atmospheric pressure specified by
themanufacturer in thetechnical description.

5.5/2 Usability

The usability vYequirements of IEC 62366-1 shall apply. The manufacturer shall address in|a usability
engfineering process the risk of poor usability, including those associated with identification, marking
and documents.

5.5.3 Applied parts not intended to supply heat to a patient

If the equipment is medical electrical equipment, for the patient side of portable dental equipment in
normal and single fault condition the limits of IEC 60601-1:2005/Amd 1:2012, Table 24, shall apply. If
the surface temperature of an applied part exceeds 43 °C, the maximum temperature shall be disclosed
in the instructions for use. The clinical effects with respect to characteristics, such as body surface,
maturity of patients, medications being taken or surface pressure, shall be determined and documented
in the risk management file. Where 43 °C is not exceeded, no justification is required. Compliance shall
be checked in accordance with 7.2.

© IS0 2020 - All rights reserved 5
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5.5.4 Cleaning and disinfection of external surfaces

Manufacturers shall provide instructions for cleaning and disinfecting external equipment surfaces
and connection interfaces. These instructions shall include guidance on appropriate chemical agents to
use as well as cautionary notes regarding chemical agents that can damage the equipment.

All materials used for external and touchable surfaces of the portable dental equipment and the
transport case which can be contaminated by aerosols, splatters and droplets in normal use, shall be
capable of cleaning and disinfection without deterioration or discoloration when tested in accordance
with ISO 21530 using the relevant cleaning agent(s) and disinfectant agent(s) recommended by the
manufacturer.

Testing shall be carried out in accordance with ISO 21530.

NOTE As portable dental equipment for use in non-permanent healthcare environments is ‘intendefl to

be moved b
touched th{
patients, op
over enviro
portable de
of contamin

etween treatment sites, and surfaces and connection interfaces on the equipment-are'likely t
n on stationary equipment, which can increase the probability of exposure to €antaminatior
brators and those involved in transporting the equipment. Similarly, because there’can be less cor
hmental conditions and available utilities as well as more frequent disassembly and reassemb
htal equipment for use in non-permanent healthcare environments, ther¢ ¢an be an increased
ation in the compressed air, water and/or suction systems, as well astan increased risk of m

b be

for
trol
y of
risk
buld

contaminatfon associated with prolonged storage and transport.

5.5.5 Naojise

IEC 6060141:2005/Amd 1:2012, 9.6.2.1, shall apply.

6 Sampling

All type tests shall be made on one representative sample of the equipment.

7 Measpurement and test methods

7.1 Visual inspection of the device

Visually infpect the device to determine conformity with the requirements.

7.2 Visual inspection of.the documentation

Visually inppect productidocumentation to determine conformity with the requirements.

8 Manufacturer's instructions

8.1 General

Printed instructions shall be durable and readable as necessary for their storage, transport and use
environment. Printed instructions shall be located in a specific, obvious and secure storage location
provided directly on/in the equipment or transport case to enhance storage and avoid loss. Whenever
possible, the printed instructions shall be augmented, not replaced, by downloadable electronic
instructions. Markings directly on the equipment shall inform users of the need to review the
instructions.

EXAMPLES

"Caution - consult accompanying documents"

Graphical symbol ISO 7000-0434A, Caution

© IS0 2020 - All rights reserved
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— Graphical symbol ISO 7000-1641, Operator's manual; operating instructions
— Graphical symbol ISO 7000-3500, Electronic instructions for use

— Graphical symbol ISO 7010-M002, Refer to instruction manual/booklet

8.2 Instructions for use

The following information shall be provided by the manufacturer in the instructions for use, if
applicable:

a) rimstructions forunpacking amdsetting up theequipmentafter transportand beforeuse
b) |instructions for disassembling and packing the equipment for transport or storage;

c) |environmental conditions during use, including upper and lower limits for tempeératurd, humidity,
pollution, and atmospheric pressure;

d) |environmental conditions during transport, including upper and lower limits for temperature,
humidity, pollution, and atmospheric pressure;

e) |supply requirements for electrical power (see 5.4);
f) |maximum surface temperature of applied part if in excess 0f43 °C (see 5.5.3);

g) |cleaning and disinfection instructions for external equipment surfaces and connectior] interfaces
(see 5.5.4.1);

h) |Functional use and visual safety check prior to usé;
i) [troubleshooting guidance;

j) |field service guidance.

8.3| Technical description

=)

The following information shall be provided by the manufacturer in the technical descriptioh:
a) |classification of the equipment (according to Clause 4);

b) |mass and dimensiens’ (length, width, height) of the equipment in its configurations fpr use and
transporting, including any transport case (if the equipment is intended to be transported in
separate modules, the mass and dimensions of each transport module shall be provided by the
manufacturer);

c) [numbgrof persons intended to carry the equipment (per 5.2.2);

d) |ambient operating condition (per 5.5.1).

9 Marking

9.1 Marking on the equipment

The usability requirements of IEC 60601-1:2005/Amd 1:2012, 12.2, shall apply, regardless of whether
the equipment is a medical device or an ME device. The manufacturer shall address in a usability
engineering process the risk of poor usability, including those associated with identification, marking,
documents and any symbols not found in ISO 9687 and ISO 15223-1.

9.2 Marking of packaging

All packages shall be marked on the outside to facilitate the assembly and installation.

© IS0 2020 - All rights reserved 7
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[EC 60601-1:2005/Amd 1:2012, 7.2.17, applies, regardless of whether the equipment is a medical device
or an ME device.

Compliance is checked by visual inspection.

10 Packaging

Portable dental equipment shall be packaged for delivery from the manufacturer at the discretion of
the manufacturer in such a way that no damage can occur during anticipated transport conditions.

IEC 60601 1.|. 4 A 1 3 1+ <1 £ Joordel 4l . . - 11 .
LUV AU L.V L4, 7.4.17, dPPILICS, 1TT54dIUITSS UL WIITLHTT UHT TUUIPIIITIU LS d HHITUILdl Ut yice

NOTE Requirements for enclosures provided for transporting the equipment between use locations dfter
original deljvery from the manufacturer are specified in 5.2.
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